
The Kaypro Column 
By David Thompson 

Those of you who have asked for 
more product reviews in Micro C should 
look closely at the following. (Those of 
you who want beef should go to Wen­
dy'S.) 

It just turned out that this column is a 
collection of all the bits and pieces that I 
thought you should know. Of course, 
the big thing is the K16 (no matter which 
side of the MSDOS vrs CP/M 80 fence 
you're on). As goes the K16 and the 
soon-to-be announced 8088 lap port­
able, so goes Kaypro. (At least it appears 
that way-see the economic section later 
in this column). 

The Kaypro 16, A Cursory Look 
The Kaypro 16 is at once classic Kay­

pro and unclassic Kaypro. At first 
glance, it could be any of their other sys­
tems, but inside, it is definitely unique. 
Where the 2, 4, and 10 have lots of spare 
space the 16 is packed. 

The main board on the original Kay­
pros has been replaced by a large 
motherboard which primarily holds the 
dynamic RAM and 4 IBM expansion 
sockets. There is room on the mother­
board for 512K (with parity), and 256K is 
installed at the factory. 

When you remove the top of the 16, 
the first thing you see is the underside of 
the motherboard. To fit everything into 
the stock cabinet, Kaypro turned the 
motherboard upside down so that the 
plug-in boards hang just inside the back 
of the cabinet. The power supply is now 
tucked between the winchester and the 
video monitor. 

The Kaypro 16 comes with three 
boards. The first is the processor board 
with an 8088, an empty socket for an 
8087 math chip, a clock (generates 4.77 
MHz), and a bunch of address and data 
buffers. 

The Monitor 
The monitor was written by an indi­

vidual who had never seen the source of 
the IBM monitor. He was given a specifi­
cation which he coded. Then they (an 
outfit named Phoenix) tested the ROM 
by running IBM specific programs. As 
the programs pointed out problems, 
they tightened up their specifications for 
the monitor. At this point, Kaypro is say-
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K16 Keyboard 

ing that the the 16 will run most IBM 
software, but as far as they know, there 
isn't anything that won't run. 

Flight Simulator 
Of the benchmark software there are 

two that everyone asks about. The first is 
123 (because of its popularity) and the 
second is flight simulator. Why on earth 
would so many folks care about a pilot 
training program? Because it has become 
the standard test for IBM compatibility. 

I'm told, for instance, that flight simu­
lator knows that IBM's 4.77 MHz system 
clock is a precise multiple of the dot fre­
quency on a color monitor. Using that 
fact, flight simulator knows precisely 
when to turn on and off the video to light 
the correct color dots on a color video 
screen even though the IBM (or Kaypro) 
thinks it is talking to a B&W monitor. 
Voila! Color on an IBM without buying a 
color card. Of course, the Kaypro comes 
with a color card but that doesn't keep 
flight simulator from doing it the hard 
way. 

In fact, for this pseudo-color trick to 
work, the 4. 77 MHz clock must be within 

Naked Kaypro 16 

400 Hz, so Kaypro has added a small var­
iable capacitor across the master crystal. 
They can simply tweak the clock until 
flight simulator generates color. If you 
are holding your breath for a fully com­
patible system that runs faster than the 
PC or XT, you're going to be waiting a 
long time. It's not compatible while it's 
running faster. 

Keyboard 
The keyboard (Kayboard) is IBM, right 

down to the lousy return key. Sorry, but 
you asked for compatibility and you got 
compatibility, compatibility, compatibil­
ity, compatibility. 

liD Board 
The second board plugged into the 

motherboard handles the disk control, 
serial, and parallel interfaces as well as 
providing space for another 128K of 
RAM (there are sockets for 640K total). 
The serial connector is a nine-pin db-9 
and the parallel connector is a standard 
db-25, the type that is used for the serial 
interfaces on the Z80 Kaypros. (Con­
fused? It appears that they chose these 
connectors in order to save space.) 

Video Board 
The video board is a real bonus. You 

get full color graphics with both compos­
ite andRGB (Red-Green-Blue) color out­
put to an external monitor. The internal 
monitor displays the standard B&W 
graphics. 

The board is capable of twice the reso­
lution of the standard IBM but alas, they 
chose compatibility. 

Anyway, IBM reserved memory space 
for both B&W and color graphics. Kay-
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pro is using the color space for both. On 
the B&W monitor they display the color 
as 16 shades of grey. 

There are 256 characters in the charac­
ter ROM. The first 32 are described as the 
IBM "funny characters." From there 
through 127 is the standard ASCII set 
and from 128 to 255 the ROM contains a 
full European character set (accents etc.), 
some· simple line graphics, and a Greek 
set. 

The graphics board contains the char­
acter ROM, a whole scad of TTL, and a 
6845 video controller. 

Servicing 
One of the real selling points of the 

original Kaypros (both to dealers and ci­
vilians) was ease of service. The process­
or board just stood right up there staring 
at you, and you could fire it up and probe 
and prod at will with no one even sus­
pecting that you'd never done it before. 

Well, with the K16, all that has 
changed. As it comes from the factory, 
you can't run the system unless it is in­
stalled in the cabinet (the cables are too 
short)-and when the boards are in­
stalled in the cabinet, you only have ac­
cess to the underside of the memory I 
motherboard. Even if you could run the 
system with the motherboard turned 
right-side-up you'd find it next to impos­
sible to get at the parts on the plug-in 
boards because they're enclosed in a 
cage. 

This system is not going to get any 
points from repair folks. Plus, the mere 
installation of a plug-in board will send 
many users back to their dealer. It's not a 
particularly difficult project, but it's a lot 
more involved than it should be. 

Heat 
Kaypro has finally installed a quality 

fan in a system. In this case, it's absolute­
ly necessary. All the heat from all the 
memory, LSI processors, and TTL is 
trapped in the little card cage and under 
the upside down memory board (heat 
rises, you know). They even added a 
baffle to direct the air where it is most 
needed and they are moving quite a lot 
of it. You definitely know it when the 
K16 is running. 

I found the noise much more irritating 

than the sounds of the toy fans they put 
on the 4s and lOs but then I really believe 
that computers should be seen, not 
heard. 

Cabinets And Systems 
The culprit which caused all this ser­

vicing and heat trouble is the decision to 
put the K16 into the K10 cabinet. The 
word is that they won't change the cabi­
net for THIS model. I leave you to your 
own conclusions about what that state­
ment really says, but several people 
within Kaypro (beginning with David 
Kay) have told me that the company has 
recently purchased several IBM ATs to 
look at and they are planning introduc­
tion of a lap portable (IBM with LCD dis­
play) sometime in the near future (possi­
bly the first quarter of 1985). Somehow 
we'll get a new box, but not for this mod­
el. 

Software 
The K16 comes with the complete Mi­

croPro package. The editor, the spread­
sheet, the data filer, and some other 
odds and ends. 

Product Conclusion 
For $3295, this XT clone is a good $1000 

cheaper than anything else on the mar­
ket and it's portable. You only have one 
free plug-in slot but most of the accessor­
ies you'd want to add to an IBM are al­
ready installed on the Kaypro. 

The easy access to the working parts 
(the fun stuff) is pretty much gone. I 
don't know how much effect that will 
have on most prospective customers but 
it's significant to me and it should be sig­
nificant to dealers. 

Heat probably won't be much of a 
problem if they stay with the high-veloc­
ity fans but the noise may force them to 
compromise on their cooling and then 
reliability could suffer. It's not a very 
comfortable tradeoff. 

They haven't really begun advertising 
the product since they are just putting 
together a few (about 1,000 were backor­
dered as of early December). They are 
gearing up to manufacture the boards 
themselves, but meanwhile they are 
buying them from the designer, Person­
al Computer Products Inc. 
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On-Board Dip Switches 
There are a number of on-board dip 

switches which are, so far, undocument­
ed. The following is not guaranteed to be 
perfectly accurate (I haven't had a 
chance to verify everything) but it 
should be close. 

Processor Board SWI 

1-8087 numeric processor, on = not in­
stalled. 

2,3-Both on, no video board. 2 on, 3 
off, 40X25 color video installed. 2 off, 3 
on, 80X25 video installed. Both off, B&W 
video board. 

4,5-Both on, one floppy drive. 4 on, 5 
off, two floppy drives. 4 off, 5 on, three 
floppy drives. Both off is four floppies. 

Floppy Board SWI 
The floppy board can contain up to 

128K of dynamic RAM. This 128K in ad­
dition to the 512K on the motherboard 
total 640K, the maximum memory you 
can stuff into an IBM (and, of course, the 
K16) without overlapping the monitor. 
Thus, you are limited to adding two 
banks of 64K chips on this board. 

You will need to add a 74LS409 (U28) 
and a 74LS280 (U54) to this board before 
you can add the RAM. The 409 handles 
address decoding and refresh, the 280 
does the parity checking. 

1,2,3,4-These first four bits control the 
start address of RAM on the floppy 

K16 Motherboard and PC Cards 

(continued next page) 
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board (in 10K increments). When all the 
switches are on, it means that the board 
starts at OK. It comes set at off,on,on,on 
from the factory (80K). 

5,6,7-These three bits tell the 74LS409 
which type of RAM is plugged into the 
board. For 64K chips, set 5 on, 6 off, and 
70n. 

8-This is the parity selection. When on, 
parity check is enabled and the system 
stops if there is an error. 

Floppy Board SW2 
This switch determines where the se­

rial and parallel ports appear on the sys­
tem. 

1,2-Both off, serial port disabled. lon, 
2 off, serial port is COM2. Both on means 
serial port is COM1. 1 off, 2 on, serial 
port disabled. (COM1 lies at 3F8 hex, 
COM2lies at 2F8 hex.) 

3,4-Both off, parallel port disabled. 4 
on, 3 off, parallel port is addressed at 278 
hex. 3 on, 4 off, parallel port is addressed 
at 378 hex. Both on, parallel port is ad­
dressed at 3BC hex. 

Floppy Cable 
The floppy cable has a twist which 

swaps lines 10,12,14, and 16. If you in­
stall a drive data connector before the 
twist and one after the twist you can con­
figure both drives as drive B and they 
will work as A and B. (What manufactur­
ers will go through to keep the user, or 
dealer, from having to move a drive se­
lect jumper.) 

K16 User Feedback 
Thomas Benjey called to say that he 

has been pushing and prodding on his 
own K16. He has tried the system with 
123 and flight simulator and they both 
work. 

He feels that AutoCad II is one of the 
best tests of a system (this is a $2000 
drafting, graphics, and circuit board lay­
out package). AutoCad II reportedly 
takes advantage of everything that IBM 
offers graphically. This package can also 
drive a Hercules high-res monochrome 
graphics card, so he plugged in one and 
fired it up. He noticed that the Kaypro's 
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and Hercules' video boards seemed to 
interfere with each other (he said that his 
Columbia had the same problem). Any­
way, he unplugged the Kaypro's graph­
ics card and the Hercules high-res video 
worked just fine. 

Bits And Pieces 
The MicroSphere 64K add-:on which I 

mentioned in the Letters column in issue 
#17, probably won't be produced. 128K 
RAM chips are getting cheap enough 
that real 512K RAM disks are quite rea­
sonable (and significantly faster than the 
track buffers). In fact, they have a fully 
stuffed 1 meg board for about $1200. 
(One meg? That's bigger than a quad 
drive!) I understand that it works nicely 
with the PRO-8. 

One of the cheapest ways to get a pair 
of legs for your Kaypro is available at 
your local camera store. Ask for two 
plastic film cans (normally used for 
35mm) with lids. Then just remove the 
two rubber feet from the front of the 
Kaypro and replace them with the film 
cans. The screw which held the Kaypro's 
original front paws in place will hold the 
cans nicely. 

The First Osborne Group is trying to 
entice Kaypro owners to join them by 
setting up an RBBS for Kaypro users. 
(You'd think they'd notice that Kaypro 
owners have already discovered how to 
do their own RBBS.) You must register 
with FOG at 415-755-4140 before dialing 
up the bulletin board at 415-285-2687 
(300-1200 baud, 24 hrs). 

Robie Recalls (But Not Well) 
We are getting reports that Kaypro is 

recalling the Robies that wander back to 
dealers because of bad drives. What ini­
tially appeared to be disk problems are 
turning out to be problems with the 
disks, the drives, and the Kaypro. 

I've" heard that Kaypro is letting folks 
trade in their flaky Robies for Kaypro 
lOs. You give them your Robie and $100 
and they give you a 10. That's not a bad 
deal. (I understand that Drivetec has 
gotten back a whole slew of units from 
Kaypro.) 

Kaypro thinks it has straightened out 
the problems with the Robie and they are 
beginning to release a few with new 
drives, new media, and modified 

boards. But even if they work flawlessly, 
I think people will be a little reluctant to 
purchase a system that requires special 
preformatted disks which retail for $11 
each. If the drives aren't very popular, 
where are folks going to get the disks? 

Meanwhile In the Drive World 
Teac, Mitsubishi, and Epson are pro­

ducing 1.2 Mbyte 5.25" drives. Depend­
ing on the rpm they are running, they 
look like 5.25" or 8". At 300 rpm the flop­
py controller can read and write 200K, 
400K, and 800K disks formatted on 
standard 5.25" drives. In this mode, the 
data transfer rate is 250K bps. 

At 360 rpm they appear to be 8" drives 
because the data transfer rate doubles to 
500Kbps. 

Physically, the new drives (at least the 
Epsons I saw) look just like standard 5 
inchers and unlike the DriveTecs, they 
have a single stepper motor. The word I 
got was that they are available for $110 
each in OEM quantities, half as much as 
the Drivetecs. 

My guess is that the reason quad den­
sity (800K) drives have become so cheap 
is that these new 1.2M drives are taking 
over the high capacity market. IBM is 
now installing them on their hard disk 
systems to make backup easier. 

New Kaypro2 
Kaypro has done its best .to confuse 

prospective customers by introducing a 
"New 2." This new system has the 
standard 84 board like the 2-84 but it has 
one 390K drive rather than two 191K 
units. Retail price is $995. My guess is 
that this system will be particularly pop­
ular with schools and other institutions 
that currently purchase large numbers of 
Apples. The only software packages in­
cluded with the system are WordStar, 
MBASIC, and a single-drive copy pro­
gram. 

Also, I've gotten reports that the New 
2 has CP/M in ROM. That's good be­
cause you don't need to put CP/M on 
your disks. That's bad because we may 
not be able to sell ROM upgrades for 
them (at least not without including a li­
cense for CP/M with each). 

Kaypro is offering a junior business 
package that includes the New 2, and the 

Micro Cornucopia, Number 22, February-March 1985 



Kaypro letter quality (actually a Juki) 
printer for $1495. Kaypro also has a New 
2 upgrade kit that includes a 390K drive 
with Ca1cStar, InfoStar, and ProfitPlan. 
The kit retails for $495. 

Cheap Upgrades 
If you don't need the software from 

the upgrade kit, you can simply pur­
chase a Shugart or Mitsubishi double 
sided drive and plug it into the New 2. 
The power and data connectors are al­
ready installed. You just remove the cab­
inet top and the little drive cover and 
slide the new drive in. So, you could ef­
fectively have a Kaypro 2X (minus a little 
software) for $995 plus about $135 for an 
additional drive. 

Or, you can purchase the New 2 and 
then add MicroSphere's RAM disk as the 
second drive. That'll give you theadvan­
tages of two drives and the advantages 
of a RAM disk for little more than the 
price of a standard Kaypro 2. Such a 
deal. 

Kaypro Declares Loss For Fourth 
Quarter 

Something interesting happens when 
you go public. You go very public. Ev­
eryone wants to know, and gets to 
know, every time the company, or the 
chief executive officer, sneezes. Well, 
Kaypro has sneezed. (Rumors are that 
sneezes inevitably lead to pneumonia, 
we'll just have to wait and see.) 

Kaypro has made some very big 
changes in its management. John Coul-

ter is one person I've had a chance to get 
know and John has recently been hired 
to straighten out quality control. Hoo­
ray! 

Kaypro's strength has been the long­
term reliability of the original II and 4. 
Though the screens twitched when the 
drives fired up (from an over-rated pow­
er supply) and the original character set 
was ugly (sorry, that was my fault), they 
worked on and on. In fact, when I adver­
tised for old broken down Kaypro lIs for 
practice surgery, all the units offered 
were reportedly in perfect running con­
dition. 

I purchased one, serial number 2000 
and something. It's got the twitches all 
right but it is screaming along at 5 MHz 
like nobody's business. 

Kaypro Bulletin Boards 
If you get the urge for an evening out, 

try the following phone numbers. I don't 
have the particulars on these but they are 
supposedly aimed at Kaypro and I 
would assume that they are 30011200 
baud, 24 hrs, 8 bits, no parity. As far as 
passwords etc. you'll just have to log on 
and find out. 

The Kaywest Users Group in Newport 
Beach: 714-646-3060. 

The MVKug, in Mission Viejo: 714-581-
1556. 

The Torrance Kaypro Users Group: 213-
618-0151. 

The Resource Board (not just Kaypro) in 
Garden Grove: 714-539-9418. 

Kaypro Looks At Dimension Boards 
David Kay confirmed that the compa­

ny had considered using the Dimension 
Computer board in their K16. The Di­
mension is a 68000 based system that lets 
you plug in Z80, 8088, and 6502 coproc­
essors. 

The system runs multi-user Unix and 
Idris as well as single-user CP/M 80, 
TRS-DOS, AppleSoft, and MS-DOS. It 
is supposed to be 95% compatible with 
the PC and 100% compatible with the 
TRS-80 and Apple as well as CP/M 80 
hardware. You can even move a file be­
tween, say, an Apple disk and a Radio 
Shack disk, or between a CP/M 68K disk 
and an MS-DOS disk. 

David said one reason they didn't 
choose the Dimension is that Kaypro has 
a reputation for inexpensive systems 
rather than for bells and whistles. 

Co-Power Adds 123 
Lynn Bailey sent in a dipping about 

one of SWP's new products. The SWP 
folks have put together a utility that lets 
you run 123 on a Co-Power board in­
stalled in a Kaypro 10 or 4/84 (123 doesn't 
run on the Big Board and Xerox versions 
of the Co-Power). The utility is available 
for $29.95. 

SWP has also brought up a 1 Meg ver­
sion of the Co-Power. I haven't seen a 
price yet, but their 256K version is about 
$800. • •• 

"CIBO. . . the best software buy in Americal" 

Other technically respected publications like Byte 
and Dr. Dobb's have similar praise for The Software 
Toolworks' $49.95 full featured 'C' compiler for CP/M® 
and HOOS with: 

• 110 redirection 
~.;Q2IDt:na ~g}JJh~,~~B~Q~,! on 
• executi8v,traq~~~'9:g,.rof.,lf~ 
• ini!iali~~r.~ ,,/'/,.'\ ' 
~,Ma9r9-~9 C0t;nP?tab!IJty 
~BOM?g!e cod~ 

....• and much more! 

"We bought and evaluated over $1500 
worth of 'c' compilers . .. CIBO is the one 
we use." - Dr. Bruce E. Wampler 

Aspen Software 
author of "Grammafik'" 

- MICROSYSTEMS 

In reviews published worldwide the amazing $49.95 
C/SO from The Software Toolworks has consistently 
scored at or near the top - even when compared with 
compilers costing ten times as much! 

The optional C/SO MATHPAK adds 32·bit floats and 
longs to the ciao 3.0 compiler. InCludes 110 and trans­
cendental function library all for only $29.95! 

ciao is only one of 41 great programs each under 
sixty bucks. Includes: LISP, Rattor, assemblers and 
over 30 other CP/M® and MSOOS programs . 

For your free catalog contact: 

Cf1te Software croolw6r~' 
15233 Ventura Blvd., Suite 1118, 

Sherman Oaks, CA 91403 or call 8181986·4885 today! 

CP/M is a registered trademark of Digital Research. 


