






































An Apple to Byte 

Carl Helmers, Editor'-.. It has been a little over a year since 
first became aware of the prototype of 

the Apple II computer on a visit to Palo 
Alto CA in November of 1976. At the time 
I first viewed the Apple II prototype, it 
was littl e more than a wire wrapped proof 
of concept in a homebrew masonite box. 
In the year since my first exposure to the 
machine Apple II has become what I con­
sider to be one of the best examples of the 
concept of the complete "appliance" com­
puter. This variety of computer is sold as 
a finished product off the shelves of the 
retailer's shop or by mail from the manu­
facturer's warehouse. In late October of 
1977, I took delivery on an Apple II with 
16 K bytes of programmable user memory. 
After removing it from its shipping box, 
I connected it to a color television with 
the cables and radio frequency modulator 
supplied, and also connected it to an inex­
pensive tape recorder with an "index" 
counter to keep track of position. I was 
able to turn on power and begin using the 
computer within five minutes of receipt. 
After one session in my basement labora-

Photo 7: A concoction of color resembling a 
byrd. This color doodle was produced using 
a homebrew joystick plugged into the Apple 
I/'s game 10 connector, and a BASIC 
program to implement interactive drawing 
on the television screen. The photograph was 
made using 7/7 5th second exposure and 
ASA 200 Kodachrome slide film in a 35mm 
camera with inacro lens mounted on a 
tripod. All the color photographs in this 
article were taken using this setup. 

tory wIring up some joystick hardware 
using Apple II's documentation as a guide, 
and after about three evenings of hacking 
with the built-in ROM BASIC interpreter, 
I was able to produce a program for a color 
sketchpad to provide an illustration of 
some of the potentials of such small com­
puters for use in artistic contexts. While 
I treat the Apple II as one of the neatest 
"proofs of concept" of the idea of the 
personal computer yet to become avai l­
able, it is by no means the only one on the 
market, so readers should judge for them­
selves with respect to their own values and 
preferences. 

The potential for producing graphics like 
photo 1 illustrates why I became intoxi­
cated with the Apple II concept from the 
first word of its existence. With a personal 
interest in the uses of computers for artistic 
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The AJ 841 1/0. 

FEATURES: 

A completely 
refurbished IBM Selectric 

Terminal with built·in ASCII 
interface. Just 5995. 

• ASCII code. 
• 14.9 characters per second pl-intout. 

• Special introductory price - $995 
(regularly $1,195). 75% d iscount from 
origina l price of new unit. 

• Pa ral lel Interface 
(connectOr to 3P 
+ S inc luded) 

• Order d irect fl-om 
factory 

• Documentation 
included. 

• 30-day warranty­
parts and labor. 

• High quality 
Selectric 
printing. 

• Re liable, heavy duty Selectric 
mechanism. 

• Off-l ine use as typewriter. 

AJ 841 WARRANTY AND SERVICE 
IS AVAILABLE IN THE 

FOLLOWING CITIES: 

Los Angelesl Cincinnat i 
Philadelphia / Detroit 
Hackensack / Dal las 

Columbus/ Houston 
Cleveland / Atlanta 
Son Jose / Chic ago 

Boston / New York 
Washington, DC 

For further 
information call 

(408) 263-8520 

-=- ANDERSON 
IiiIiI JACOBSON 

Anderson Jacobson. Inc . 521 Chorcoi Avenue 
Son Jose. California 95131 

r···············~ ~ ..................• 
• HOW TO ORDER AN CLIP AND MAil WITH ORDER • 
• AJ 841 1/0 TERMINAL • 

• 1. Make cashier's check or money order Number of units @ S995 each S • 
• payable to: • 
• 

ANDERSON JACOBSON, INC. S . 
Address your request to: Sales tax 01 delivery locotion 

• Personal Computer Terminal Shipping and handling S35 • 
• ANDERSON JACOBSON. INC each (exc lud ing Son Jose) S • 
• 521 Charcot Avenue • 

San Jose. CA 95131 TOTAL S 
• 2. Upon written notification, pick up your ~------- • 

• terminal at the AJ service office • 
iocated in one of the above c ities. 

• Allow six to eight weeks for delivery. NAME • 
• 3. A final check of your unit will be made • 

• 
at the local AJ service office at time of ADDRESS • 
pickup. 

• 4. For warranty or repair service, return ON STATE ZIP • 
• unit to designated service location. • 
• 5. Available in U.S. only. PHONE ( • ' •....................... _-----_. __ .. _--_ .. 
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Photo 2: The Apple II in a typical use setting. The television is fairly far away 
from the computer itself in order to minimize interference and hash 
generated by the logic circuitry. An inexpensive cassette recorder with 
turns counter is used to provide mass storage for programs. 
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purposes, I knew that in principle I should 
be able to create something like photo 1. 
Later in this account, I will present the 
detail design of software which will enable 
the Apple II user to doodle as I did. I 
make no claims to great artistic genius, but 
the ability to do this sort of doodling, as 
well as much more serious computing in a 
utilitarian mode of operation, is what the 
personal computer is all about. Apple II 
is a self-contained package which talks to 
a color television set owned by its user, 
an audio cassette recorder supplied by the 
user, two control paddles supplied by the 
manufacturer, and a "kluge harp" style 
audible annunciator which can be pro­
grammed to play music or make a variety 
of noises. Much of the detail of the system 
design of the Apple II has already been 
presented in these pages in the form of an 
article by its designer, Stephen Wozniak, 
which appeared in the May 1977 BYTE 
on page 34. This article will survey the 
reactions I have had to using this system 
in the four weeks or so following its 
arrival. 

Externals 

The physical appearance of the Apple II 
in its normal usage context is illustrated in 
photo 2. The package in which the system is 
contained is a high strength injection molded 
plastic material with a metal bottom plate. 
The plastic parts are painted an off-white 
ivory color. The three piece case consists 

of a body with a door on the top for access 
to the internal works and peripheral sockets. 
The case is almost empty when the Apple II 
arrives, and when carrying the computer 
around in its optional leatherette bag my 
common practice has been to take the cover 
off and insert various paraphernal ia cush ioned 
by foam plastiC to aVOid damaging the circuit 
boards. (If I had any peripherals plugged into 
the 10 bus of the machine, this would not 
necessarily be a good idea.) When zipped up 
in its carrying bag, the Apple II looks like 
an overgrown pocket calculator. I have taken 
this computer in its case to friends' homes 
and with me on trips by airplane (where it 
fits under the seat as "carryon" luggage). If 
the destination of one's travels has a color 
television, and a miniature cassette recorder 
is packed with the Apple II, then this com­
puter can be considered to be truly portable 
and adds but one bag to the normal comple­
ment of travel luggage. 

While the case is elegantly styled, as can 
be seen from photo 2, there are two minor 
problems related to the mechanical design 
of this case. The problems relate to the top 
of the case and how it fits into the main 
body of the computer. One problem is the 
fact that the adhesion between the paint of 
the case and the plastic is not strong enough 
to keep the fasteners in place. After I 
opened the top a few times both fasteners 
broke loose. The second mechanical design 
glitch is the fact that if the cover is moved 
more than about 5 or 10° from horizontal 
before it is slid out from under the front 
edge of the case, a leverage effect wil.! tend 
to extract the keyboard from its moorings. 

A usable configuration of the Apple II as 
emphasized in photo 2 is made up of the 
computer, a color television, and a cassette 
recorder. The standard game paddles which 
come with the system allow interactive 
graphic applications. The use of a color 
television is highly recommended, although 
a black and white set will certainly work, at 
the expense of one of the unique features 
of Apple II, its color display. 

There are two methods of sending video 
data to the television set from the Apple. 
The best option, which is often used by 
computer stores to show off the system, is 
use of direct video. However, stock color 
televisions or color monitors with direct 
video entry are rare and expensive. A less 
satisfactory but quite workable method 
is the use of a radio frequency modulator 
to generate a television "station" on channel 
3, with connection via the antenna terminals 
and an FCC approved antenna isolation 
switch which mounts on the back of the set. 
This method of driving the television is the 
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THE FIRST TV CAMERA DESIGNED FOR 
COMPUTER INTERFACE 

SUPERB RESOLUTION-
Observe minute detail with resolution over 
1000 TV lines. 

VIRTUALLY DISTORTION-FREE-
Image is accurate, linear from center of screen to outer 
edge with less than 0.2% distortion. 

STABLE-
Less than 0.05% drift per 24 hours, less than 0.2% from 
10° C to 40° C. 

PLUS ALL LINES NEEDED FOR 
DIGITAL AND ANALOG 
COMPUTER INTERFACE 
THIS UNIT IS "INSTRUMENT QUALITY" 
-NOT A VIDEO SYSTEM FOR 
ENTERTAINMENT VIEWING 

H 

APPLICATIONS: 
MEDICAL 
Tissue analysis 
Blood analysis 
Neurological-X-Y movement analysis 
Optical Instrument data analysis 
Other analysis of visual data 
INDUSTRIAL 
Aerial photography analysis-crop areas, 

insect infestation 
IR Analysis-detect forest fires , direct robot 

fire fighters 
Bottle inspection-using polarized light 
Dimension analysis and control, area 

measurement, displacement measurement 
Printed pattern analysis and control 
Missile tracking 
UNIVERSITY 
Analysis of any visual information that can be 

measured through variation in light intensity 
Medical research 
Physics research 
Laser technology 

su 
HAMAMATSU CORP . • 120 WOOD AVENUE. MIDDLESEX, NEW JERSEY 08846 • (201) 469-6640 
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Photo 3: Removing the cover and looking straight down into the unit, the 
major internal subassemblies can be seen. A t the left is the proprietary 
switching power supply unit; at the right along the bottom of the cabinet is 
the main processor board, with room for 48 K bytes of programmable user 
memory (using 76 K memory parts) and an 8 slot 10 bus used to interconnect 
peripherals. A t the right toward the rear of the cabinet (top of photo) is the 
RF modulator used to drive the television on channel 3. The keyboard can be 
seen toward the lower edge of the photo. 
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one used in all the photographs and listings 
accompanying this article. 

The main problem with direct RF entry 
as a method is the tendency of the television 
set's tuner to pick up RF hash from the digi­
tal logic of the computer, a problem which 
was quite severe in my experience, using a 
Panasonic color television. The degree of 
interference is dependent upon the exact 
positioning of the cable, the television and 
the computer relative to its various power 
and peripheral cables. The problem can be 
minimized, as shown by the fact that in the 
listings and photos of this article I was able 

to get a clear picture; but I do not recom­
mend use of a Panasonic television like 
mine with the Apple II. (Steve Jobs of Apple 
Computer suggests use of several models of 
Sony television sets due to superior RF 
shielding relative to the Panasonic set I used.) 
If you purchase an Apple 1/ and a color 
television for it, I highly recommend testing 
the TV and computer combination prior to 
settling on a particular television . Some com­
puter stores will convert TV sets to direct 
video entry, so this provides another option. 

Internals 

Photo 3 shows the Apple 1/ 's interior 
with the cover removed from the case. The 
computer is entirely contained on one large 
printed circuit board on the bottom of the 
case. At the left is a large metal box contain­
ing the switching regulated power supply. 
The printed circuit board of the keyboard 
assembly can be seen protruding past the lip 
at the front edge of the case (bottom of the 
photograph). Also seen in this picture is a 
homemade cable running from the game 10 
connector of the processor board to the 
joystick box which I built for use with the 
color sketchpad program to be described. 
At the top right in this photograph can be 
seen the RF modulator unit which plugs 
directly into the main board of the compu­
ter. Note that the RF cables contain large 
toroidal ferrite coil forms with several 
turns of the cables around them_ These are 
used to minimize (but in my experience 
with the Panasonic television never totally 
eliminate) RF hash interference in the tele­
vision set when the RF modulator technique 
of video data entry is used. 

The Apple II provides a decoded set of 
eight 10 sockets which also feature all the 
processor bus signals. At the time the Apple 
1/ was delivered to me no peripherals were 
available which used this bus, but I have 
since seen several advertisements for prod­
ucts to plug into the Apple II bus and the 
Apple Computer Company is working on 
peripherals to extend the power of the 
machine. This bus is completely docu­
mented and should work out well for the 
advanced experimenter. 

The Apple hardware includes two fairly 
gamey peripherals for use in family enter­
tainment situations_ One such peripheral 
is a pair of game 10 paddles consisting 
of an analog input lever and pushbutton 
switch for each channel. A second such 
peripheral is the annunciator output which 
in addition to sounding the "bell" charac­
ter of ASCII can be programmed by the 
user with arbitrary pitches, as a sort of 
music synthesizer. 
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-- HORIZON 

Look To The North Star HORIZON Computer. 
HORIZONTM- a complete, high-performance microprocessor 
system with integrated floppy disk memory. HORIZON is 
attractive, professionally engineered, and ideal for business, 
educationa l and person al app licat ic ns. 

To begin programming in extended BASIC, merely add a CRT 
or hard-copy terminal. HORIZON-1 inc ludes a Z80A processor, 
16K RAM, minifloppyTM disk and 12-slot S-100 motherboard 
with serial terminal interface - all standard equipment. 

WHAT ABOUT PERFORMANCE? 
The Z80A processor operates at 4MHZ - double the power of 
the 8080. And our 16K RAM board lets the Z80A execute at 
fu ll speed. HORIZON can load or save a 10K byte disk program 
in less than 2 seconds. Each diskette can store 90K bytes. 

AND SOFTWARE, TOO 
HORIZON includes the North Star Disk Operating System and 
full extended BASIC on diskette ready at power-on. Our BASIC, 
now in w idespread use, has everything desired in a BASIC, in­
cluding sequential and random disk fil es, formatted output, a 
powerfu l line editor, strings, machine language CA LL and more. 

NORTH STAR * 

EXPAND YOUR HORIZON 
Also ava il ab le- Hardware floating point board (FPB); add i­
t iona l 16K memory boards with parity option. Add a second 
disk drive and you have HORIZON-2. Economical serial and 
parallel I/O ports may be installed on the motherboard. Many 
widely avai lable S-100 bus peripheral boards can be added to 
HORIZON. 

QUALITY AT THE RIGHT PRICE 
HORIZON processor board, RAM, FPB and MICRO DISK SYS­
TEM can be bought separately for either Z80 or 8080 S-100 bus 
systems. 

HORIZON-1 $1599 kit; $1899 assembled. 
HORIZON-2 $1999 kit; $2349 assembled. 

16K RAM-$399 kit ; $459 assembled ; Parity option $39 kit ; $59 
assembled. FPB $259 kit ; $359 assembled. Z80 board $199 kit ; 
$259 assembled. Prices subject to change. HORIZON offered 
in cho ice of wood or blue metal cover at no extra charge. 

Write for free color cata logue or v isit your loca l computer store. 

COMPUTERS 
2547 Ninth Street· Berkeley, California 94710 • (415) 549-0858 
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