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How this book got started?  
This idea for this book began after I purchased a book with a similar title, ñRetro Game 

Programming, Unleashed for the Masses,ò by Earl J. Carey.  I wanted to like this book 

given how touching and personal I thought the Acknowledgements were. But, I just 

couldnôt. I did not find the book ñmeatyò enough for professionals nor did it contain 

enough material of use for the types of folks who would want to really use it ï beginners. 

There was not enough information to teach you how to really program or how to build a 

game on any of the retro systems the book referenced. Moreover, the reality is that you 

and I will have a hard time getting our hands on the computer systems highlighted in 

chapter one of the book ï TRS-80, Atari 400/800, Commodore 64, or Apple II, unless we 

are willing to check out e-bay and wait for a great deal ï oh yeah and have lots of money 

to buy those old computers and the games.  What made more sense to me was to discuss 

how we can experience these computer systems today using software applications that are 

freely available online. These software applications are called emulators and they not 

only allow you to create your own programs as if you had the real machine in front of 

you but these same emulators can be used to play the games of yore as well.  In addition, 

there are emulators available for free. Today by searching the Internet you can find the 

tools to play games from your favorite game consoles ï Atari 2600, Nintendo 

Entertainment System (NES), Super NES, etc.    

 

This book is my attempt to provide you a version of the book I thought I purchased with 

Careyôs book.  In fact, I couldnôt recommend the book when I read it years ago but the 

book now can serve as great overview on topics I cover in detail in this book. So go 

ahead and buy it but keep this book nearby so you can get the details, exercises and game 

code that will surely make you the retro game programmer you want to be. 

 
Note: (4/6/2014) 

These notes have not been updated since 2009.  I am in the process of returning to these 

notes given the fact that there is an interest to learn how to write programs for old 

systems such as the Atari 2600, Apple IIe, C64 and NES systems.  All these systems used 

a common/similar microprocessor the 6502 so be prepared to learn how to write for this 

former powerhouse of a processor! 

 

My plan is to have updates every three to four weeks. The date on the heading and 

version number should let you know if this is an updated version. Please check out 

brainycode.com for the latest version with improved editing, more content and material. 

 

Donôt hesitate to send mail with corrections and ideas! 

 

N Y G U E R R I L L A G I R L ñATò B R A I N Y C O D E ñDOTò C O M 
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Introduction  
 

 
Figure 1 -  Donkey Kong 

 

What is a retro game?  

A game is considered a retro game if it was developed during the rise of the video game 

industry which for us covers the period from 1972 to the early 1980s. It is open to debate 

about what constitutes a retro game, but for our purposes we will consider games 

developed and played on video, arcade and computer game systems such as the Atari 

2600, the Nintendo Entertainment System (NES), and early computer systems such as the 

Apple IIe, Commodore 64 as retro games. 

 

The games from this time period were easier to play and develop than todayôs console 

games for the Xbox 360 and Playstation 3. Many of these games were developed by one 

programmer or a small team and unlike todayôs typical game most did not require 

millions of dollars to produce and promote. Budding programmers from their bedroom or 

garages developed games using their computer systems. You have probably played retro 

games like Pong, Pac-Man, Space Invaders, Donkey Kong, and Super Mario Bros. The 

games that we revisit as retro games were all fun, and easy to get started playing. Let me 

not kid you, there were also many awful games made on these platforms and game 

systems as well, but we are talking about are games that were notable, innovative and fun 

to play.  

 

It is easy to see the elements of the game that makes them fun to play. You have the 

villain (see Donkey Kong taking our damsel in distress
1
 away to the next level in Figure 

1), a boss (an enemy that is very difficult to kill), a good guy (representing you the 

player), and your best friends as opponents or comrades in arms, monsters, burning tires, 

aliens, and missiles to dodge or destroy.  The story lines and graphics are relatively 

simple compared to todayôs 3-D realistic games but the games are just as much fun. 

                                                 
1
 In many retro games the formula of hero saving damsel comes up over and over again. We donôt attempt 

to address the social and political implications of these formulas, the only issue of us is ï is the game fun. 
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The final testimony to the long lasting playability of retro games is how many have been 

converted to play on current console systems, such as the Xbox 360 and Wii, or packaged 

into anthology game packages with the top games from game companies such as 

Activision, Atari, Konami, and Nintendo.  

 

 

 
Figure 2 - The 6502 microprocessor  

What are we trying to do?  

My goal with this book is to discuss video game history, teach you how to develop games 

by learning the computer language used by programmers to develop games of yore.  

 

We will play games, study the elements that make them fun for the player and create 

clones of popular games for our favorite game systems. The machines we will target are 

Atari 2600, the Apple IIe, and the NES. We will develop real games that will play on 

these systems. 

 

The key feature each of these machines share is they are all based on the same computer 

chip to make spaceships move, missiles fire and keep score ï the 6502 microprocessor 

(see Figure 2).  You will be learning details about these machines and the microprocessor 

that powered them all.  For all these machines, the effort involved to get a spaceship 

across the screen is different from the concerns and details a programmer creating todayôs 

games faces. But, the core elements - the logic, the step-by-step tracking of information, 

the representation of objects that move, blow up, and spin, the requirement that the 

programmer take these ideas and covert them into computer instructions ï is still the 

same. So once you have completed this book, I recommend you try the second in our 

series ï learning to write games for the XBox 360. 
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What do you need?  

You will need a computer and an Internet connection. I am using three types of 

computers to test all the software out, a Windows 98
2
 machine, a Windows XP machine 

and Windows Vista machine. The basic theme here is that you will need a computer with 

the Windows operating system from Windows 98 or up.  All the software we use in this 

book will run on any one of these operating systems and probably any version in 

between. 

 

You will not need to buy or acquire an 

Atari 2600, Apple IIe or NES machine. 

We will be using a software application 

called an emulator. ñAn emulator 

duplicates the functions of one system 

using a different system, so that the second 

system behaves like (and appears to be) 

the first system.ò What that translates to is 

that we will be obtaining software from 

the Internet to install on your PC that shall 

be software versions of the hardware 

machines of Atari 2600, Apple IIe and 

NES.  For example, we will use the AppleWin program to emulate an Apple IIe. We will 

also obtain software development tools from the Internet that will be used to convert our 

programs to machine code and a file, disk or cartridge format that each of these emulators 

will be able to execute.  

 

All the tools and applications you will need are available free online. All you need is an 

Internet connection to obtain it.  The website, www.brainycode.com will have all the 

tools you will need to complete all the exercises and programs in this book. 

 

 
Figure 3 - The game Hard Hat Mack (first EA game) running on AppleWin emulator 

 

                                                 
2
 I include Windows 98 because I hear some folks still are quite fond of this operating system. 
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What should you know?  

I am writing this with a teenage person in mind as the reader; hence the language and 

explanation will be informal and down to earth. This is in no way intended to turn off any 

one who is not just out of middle school.  I am over fifty years old myself and I am 

writing this for two people ï me and you. I wanted to consolidate in one place all the 

information that is out there in the Internet but not in a form that makes it easy to find, 

understand or learn from on your own unless you had years of programming under your 

belt. I have over twenty years programming experience and still found I scratched my 

head on occasions or uttered the word, ñHuh?ò more than once when trying to figure out 

how to use material I found on the Internet. I hope this effort proves useful to you. 

 

I am going to assume that you  

 

¶ Can download programs and files from the Internet using a browser 

¶ Know how to install programs  

¶ Can follow instructions 

¶ Feel comfortable with a little math  

 

I donôt know what characteristics make a great game designer or programmer. I do know 

that the people that I admire and love to work with are curious, love to learn new things, 

like to read, have a good sense of humor, and have the discipline to complete things. If 

you too share these attributes than you should be able to do quite well. 

 

Whatôs the plan? 

 If you play the games we suggest, read, do the 

exercises, follow along and ask questions
3
 you will be 

end up with the ability to program, specifically the 

6502 chip and understand how to build games similar 

to Pong, Crisis Mountain and many more. In addition, 

you will be ready to learn other programming 

languages and build more advanced games. 

 

 

Part I: Chapters 1-2. [50] 

We present a short history of the games on video 

systems, since you really canôt appreciate what goes 

on today in the building and playing of games unless you really know the past. We then 

show you how to obtain, install and use emulators for the Atari 2600, Apple IIe and NES.  

 

Part II: Chapter 3-4. [150] 

A look at what computers, programs are and what programmers do for a living. Chapter 4 

presents the programming language we will be using for our game programming. Almost 

                                                 
3
 You can post questions directly to retrogaming@brainycode.com or join the forums at the web site www. 

brainycode.com.  
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all of the games of old were built using assembly languageéwhich if you donôt know 

programming yet you canôt appreciate it (or hate!) yet.  The game systems we are using 

in this book were all based on the same microprocessor ï the 6502 chip.  In this part of 

the book you will become a programmer. 

 

Part III: Chapters 5-8. [50] 

We will examine the components of video games ï the display, the input devices, the 

game play physics (e.g. balls bouncing), artificial intelligence and sound effects. The 

concepts presented here will be general enough to apply to even todayôs games.  We will 

apply and learn the specifics for each of these topics (video and sound) for each game 

system we tackle. 

 

Part IV: Chapters 9-11. [75] 

This section of the book will be all about programming the Atari 2600. We present all the 

concepts, and build the game Pong step-by-step. We then give you the reader an 

assignment ï you build the game Atari Tank. We provide ideas for graphics and game 

play but the final game is left to you.
4
 

 

Part V: Chapters 12-14. [75] 

This section of the book will be all about programming the Apple IIe computer. We 

present all the concepts, and build my favorite game Crisis Mountain step-by-step. We 

then give you the reader an assignment ï you build the game Apple Robot Wars. 

 

Part VI: Chapters 15-17. [75] 

This section of the book will be all about programming the NES computer. We present all 

the concepts, and build my most frustrating game Abadox step-by-step. We then give you 

the reader an assignment ï you build a Mario Bros-like game ï Samôs World. 

 

Part VII: Chapter 18. [5] 

This section is a peek on what it will take to convert one of your games to run on a 

modern game console like the Xbox 360. The game chapter is actually the next book in 

the series ï ñBuilding Retro games on the Xbox 360ò. 

 

As a bonus, at the online web site www.brainycode.com we have other programming 

projects and assignments that you can use to learn how to build text-based adventure 

games, flight simulators, and more. You are also invited to share your retro games and 

ideas with me. 

                                                 
4
 A working version of all game  assignments shall be available online with more detailed solutions on how 

it was builtébut the fun is trying to build it your own version!! 
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Chapter 1: The Early History of Video Games  
 

I am not going to pretend that I can write a complete or comprehensive review of the 

video game industry in one chapter. There are many comprehensive books listed in the 

bibliography on the history of the video game industry that do a wonderful job. I have an 

asterisk next to every book I recommend you read. Some books are great when it comes 

to coverage of game systems; others books are more directed on the topic of the games 

themselves. We will use the term video game to refer to games developed for coin-op 

arcade machines, home video game consoles and home computer systems.  

 

What I hope to do a little bit differently from the books in the bibliography is to spend a 

little time on noting the games that presented something new and innovative to the 

gaming world.  Many of ñfirstò  games qualify -- the first paddle game, the first game 

with space ships, the first games where you played against the computer, your best friend, 

the first shooter, the first text-adventure, the first fighting game, strategy, simulation, etc.   

When you scan the landscape of games developed during this early period you find so 

many rich and novel ideas were used to create games. When you compare the range of 

games of yesteryear to todayôs game universe where the only differences between the 

latest first-person shooter may be the graphics and the use of some new fangled graphic 

technology but today rarely do you go ñWow!ò or ñGee, what was that designer 

thinking!ò as often as gamers did in the early years of video game development.  

 

My hope in playing and analyzing these retro-games of old that you get inspired to think 

of a new game idea that make your game ñthe must haveò game of today. 

 

Letôs start to have fun. 
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Just Having Fun  

 

A germ of an idea  

In 1951 the idea to integrate video games with television sets first occurred to Ralph Baer 

while working for Loral in trying ñbuild the best TV set in the world!ò Mr. Baer will 

enter our historical overview later when he actually gets a chance to implement his idea 

é.15 years after he conceived it! But, I should note that he got his idea for a video game 

console at time when only 10% of households had television sets and of ñI Love Lucyò 

just started on TV later that year. 

 

In 1952, A.S. Douglas created a program as part of his doctoral thesis on ñhuman-

computer interactionò. The game he developed was a version of tic-tac-toe called 

Noughts and Crosses for the EDVAC Vacuum Tube Computer. 

 

 
Figure 4 - The EDVAC Computer screen 

 

This program demonstrates a repeating theme in gaming history - given a computer there 

is always someone who wants to write a program to play a game. 

The First Pong  Game 

 

 

 
Figure 5 - Tennis for two 
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The first video game was not built from software programs but 

was built similarly to the first generation arcade machines with 

electronic circuits. The physicist, Willy Higinbotham wanted to 

create something for the annual open house at Brookhaven 

National Laboratory. The open house was intended to show the 

public how well spent their taxes were on projects that went into 

nuclear research, but the displays were usually boring and 

beyond the comprehension and appreciation of the general 

public.  In 1958, he used a small analog computer to graph and 

display the trajectory of a pixel (see Figure 5) that appeared as a 

small moving ball that went over a vertical line that served as the 

net. 

 

The display device was an oscilloscope and the input device 

was a controller with dials to change the angle of the ñball.ò 

Our first joystick! 

 

So here have our first video game, the game play was simple, 

the users were challenged to curve the ball over the net (no 

computer opponent) and keeping score was a matter of having 

users use their memories.  The game was called Tennis for 

Two. You can see a video demonstration of the game and more details on this 

construction at this web-site: http://www.bnl.gov/bnlweb/history/higinbotham.asp. 

 

The key thing to note about this version of Pong was that unlike the popular versions of 

Pong released much later this version used the real physical properties of gravity to move 

the ball across the screen and the controller was used to apply force and angle to the ball.  

Spacewar!  

The next notable event to occur related to video 

games happened at MIT. In the early 1960ôs 

computers were very expensive and used 

primarily by the department of defense or big 

companies for rather specialized purposes. In 

1960, the company Digital Equipment 

Corporation (DEC) produced the PDP-1 

(Programmed Data Processor-1). The machine 

cost around $120,000 which at the time was a 

relative bargain compared to an IBM 7090 with 

a price tag of $2,900,000. As a result of the 

price, the PDP series of machines started to appear on a few campuses around the 

country. At MIT a special group of men ï part of the Tech Model Railroad Club ï 

decided to create a game for the new machine. These fellows were highly inspired by the 

writing of the science fiction writer E.E. ñDocò Smith.  

 
ñ..way back to the 1920s. It was on a hot summer night in Washington D.C. that Edward Elmers Smith 

(better known as E.E. or Doc, Smith), his wife, and a few close friends were marinating in the slow heat of 

Figure 6  - Willy 

Hinginbotham 

http://upload.wikimedia.org/wikipedia/en/7/73/Vs-dec-pdp-1.jpg
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the Smith apartment. During the course of idle conversation, Smith mentioned how wonderful it would be 

if they were in the absolute zero temperature of space. Needless to say, it was a fascinating topic, and the 

group spent the rest of the evening engaged in a conversation dominated by fantasies of outer space. 

Finally, Mrs. Garby convinced Mr. Smith that he should write a book about adventures in outer space. Even 

though he initially refused the idea saying, ñGot to have a love story to write a book, and I donôt see how a 

love story would fit in with that kinds of stuff,ò nevertheless, she was able to convince him to change his 

mind by agreeing to write the ñlove stuffò herself if he would write the ñwild stuffò. The rest is history. 

ñThe Skylark of Space,ò ñGray Lensman,ò and all the other works of ñDocò Smith became seeds that 

would take some 40 years to grow.ò
5
 

 

 

Smith was considered the grandfather of the science fiction genre. He wrote the Skylark 

and Lensman series which was the first modern Space 

Operas. The members of the Tech Model Railroad Club 

used the sci-fi stories as inspiration by creating a game 

taking place in space.
6
 

 

In 1962 the main task to write the game that eventually 

came to be called Spacewar! was given to Steve ñSlugò 

Russell.  They developed the idea to ñpit two spaceships 

(one called Needle the other Wedge) with limited fuel 

supplies against each other in a missile duel around a star. 

The other members added more features to the game ï a 

realistic star field background, accurate gravitational 

effects from the sun that lies in the middle of the screen, a 

hyperspace feature that provides the capability for the 

player to press a button and make his spacecraft disappear 

and re-appear at a random location on the screen. 

 

The game was notable for several reasons: 

 

¶ The hacking ethos,  

o Creating software and sharing it with each other 

Á the game did not belong to one person but was the effort of a team 

of students 

o Placing a high value on freedom of 

inquiry 

Á the members did hesitate to 

explore new ideas ï imagine 

no one ever did anything like 

this before! 

o Upholding the right to fork or take a 

copy of the current program and add 

to it 

                                                 
5
 Carey, Earl J., Retro Game Programming, Unleashed for the Masses. Premier Press. 

6
 I donôt think it is a coincidence that many budding programmers and game developers are into science 

fiction! 
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Á the members did not hesitate to add new features to the game  

o Playful cleverness 

¶ real physics 

o the programs used real mathematical equations to simulate being pulled 

into the sun if you got too close 

 

It would take over a decade to create a game equal to Spacewar! for the general public to 

play. The game inspired many young men to duplicate the efforts of the Tech Model 

Railway Club.  

 

You can go online today and play the original game! 

 

The first two notable games in our history were invented just for fun with no other reason 

than to demonstrate the equipment and abilities of the programmers. What is more 

impressive is the fact that it would be years before the general public would get their 

chance to play games without the need for a laboratory or expensive equipment. The two 

games discussed introduced the following concepts that still are applicable to games 

today: 

 

¶ visual representation of the player or his actions (ball moving, space ship moving) 

¶ real physics  

¶ input devices  

¶ two players 

¶ vector graphics 

 

 

 

What is vector graphics? 

 

One way to represent an image is to use a series of mathematical equations based on 

points, curves and shapes or polygons. We will see in the chapter on game graphics that 

vector representation of image has many advantages over using a bitmap. Vector graphics 

requires more processing power than a game based on bitmaps and hence it would take 

more time for microprocessors to be fast enough to handle a vector based game in fact, it 

would take until 1979 with the game Asteroids to create a game equivalent to the features 

of Spacewar! for the general public to enjoy a vector graphics game. 

 

 

Unlike the game Spacewar! many games use what is referred to as raster graphics or 

bitmap graphics to display images on a screen. A raster graphic is a bitmap image 

representing a grid of pixels. A pixel is a point on the television or computer screen that 

can be a distinct color. Bitmap images are quite common for games and images you see 

on a web page.  Each pixel ñcontains specific color information. A typical bit map image 

can consist of hundreds or thousands of pixels. The contents of the image can only be 

seen when the image is magnified.  
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Figure 7 - A raster graphics - RGB bitmap image 

 

The image above
7
 (see Figure 7) illustrates how the top left image of the smiley face 

really appears when you take a look at the underlying pixels that make it up. It will take 

some years before the first arcade machine is introduced that uses vector graphics 

technology rather than the easier to display raster graphics. 

First Generation  

The father of the video game system  

In the 1960ôs the only people playing games on computers were students that had access 

to the few PDP machines or IBM mainframes on college campuses.  It would require a 

man with a vision to expand a device that was in most peopleôs living rooms ï the 

television set.  

 
Figure 8 - Ralph Baer 

 

Ralph Baer emigrated from Germany to the United States with his parents in 1938 

because of the Nazi regimeôs harassment of men and women of Jewish ancestry.  He 

served in WWII for the US Army. Like many men of that era he went back to school to 

get a college education. In 1949, he graduated with a degree in a cutting-edge technology 

of the time ï a B.S. in Television Engineering. In, 1951 he conceived of the idea as an 

employee for electronics communication company Loral, of building an interactive game 

for the television. He was a man way ahead of his time, since TVs were just starting to be 

                                                 
7
 From http://en.wikipedia.org/wiki/Raster_graphics 
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introduced into American households in fact in 1950 only 10 percent of American 

households had a television set.  It wasnôt until he became a lead engineer for the defense 

contractor Sanders Associates that Baer 

revisited the idea of building a TV-based 

videogame system.  

 

In 1966, Baer wrote a paper outlining a low-

cost machine that will attach to a standard 

television set. He also outlines some game 

ideas that fall into the category of action, puzzle, instructional and sports.  

 

In 1967, Baer with the help of Bob Tremblay, Bob 

Solomon and Bill Harrison worked on a multi-game 

system. The system (Home TV Game) provided the 

capability for users to play chase games, use a light 

gun and other simple games. Bill Rush joined the 

team and created a device that uses three spot 

generators to produce two onscreen paddles and a  

ball. 

 

This was the first commercial Pong game as we 

know it today. The technology allowed different 

varieties of games to be developed ï volleyball, 

handball, hockey and even shooting games. The 

shooting games used a rifle that today we call a 

light gun. The version of the device that Baer and 

company demoed and showed to television 

manufactures was called the Brown Box. It was not 

until 1971 that the company Magnavox saw the 

possibility in mass producing and selling this device.  

 

Magnavox re-designed the machine not to include color circuitry in order to save money 

but instead used TV overlays ï which were plastic sheets that users placed on their TVs 

in order to simulate background graphics. The system initially came with twelve games, 

chips, scoreboard, cards, dice, and other accessories.  

 

 

 
Figure 9 - Some Odyssey overlays 
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The Magnavox Odyssey replaced the Brown Boxôs use of game-selection switches with 

plug-in programming cards and was released in 1972.  This allowed them to develop and 

sell new games for the system.  Unfortunately, the marketing of the system as mishandled 

by only allowing Magnavox dealers to sell the system and misleading the public into 

thinking the device only worked on Magnavox TVs.  Magnavox did manage to sell 

80,000 units but it is possible many more could have sold if it was marketed correctly. 

 

 
Figure 10 - The Magnavox Odyssey (1972) 

 

 

The two notable games that came from this game system was the Pong game (with sound 

and all) and the use of a light gun in video games. 

 

How do light guns work? 

 

A light gun looks like a toy gun or rifle and is used as pointing device for computers, 

arcade or video consoles.  Users aim the light gun towards the TV screen or cathode ray 

device in order to shoot at moving targets.  Light guns were actually used quite early 

(before TVs) in the devices created in 1930ôs using vacuum tubes.  Light guns became 

popular in early arcade shooting games. The early light gun was aim at small moving 

targets (e.g ducks) onto which a light-sensing tube was mounted; the player used a gun 

(usually a rifle) that emitted a beam of light when the trigger was pulled.  If the beam 

struck the target, a ñhitò was scored. Today, modern screen-based light guns work quite 

differently ï the sensor is built into the gun itself, and the on-screen target(s) emit light 

rather than the gun. Traditional light guns can only work with standard CRT monitors.  
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The father of the video arcade /video game industry  

 

The man regarded as starting the 

video arcade business is Nolan 

Bushnell. As a student in the 

University of Utah he got to play 

endless games of Spacewar! on 

one of the few PDP-1 machines 

available at universities in the 

country. Bushnell was perfectly 

positioned to see the possibilities 

of the game and the commercial possibilities of creating 

machines for the general public to use since he spent is 

summer months working at local arcade amusement parks. 

Bushnell had a sense of what people enjoyed playing and what they 

would pay to play.  Bushnell worked with Ted Dabney to develop a 

version of Spacewar! into a coin-operated arcade game. Bushnell 

realized there were not enough quarters to justify building a game 

machine from a $100,000 PDP-1 computer so he built his version called 

Computer Space using electronic circuits designed to only play a knock-

off of Spacewar! Bushnell sold the design to the company Nutting 

Associates. In 1971 they built 1500 units with a futuristic design
8
 and 

fiberglass cabinet. This was the first video arcade game!   The game was 

also the first total arcade failure. They never sold all the units created. 

Why? The game did well in places near college campuses but was 

regarded as too complicated for the average Joe trying to relax at the 

local bar, since it required that you read the instruction manual in order 

to start playing. 

 

Bushnell realized the gameôs flaws and decided his next creation would be simpler for the 

user to get started in playing.  The next game was highly influenced by a demonstration 

he saw of the Magnavox trade show of the Odyssey game Pong.  Nolan Bushnell starts 

his own company with Ted Dabney and Larry Byron (who quickly bows out of the new 

venture). They pool their resources of $250 each (their profits from Computer Space) and 

at first call the new company Syzygy
9
. The company name was already taken by another 

company so they go and rename the company Atari.
10

 In 1972, a 27-year-old Nolan 

Bushnell officially starts the company Atari. Nolan hires a brilliant engineer named Al 

                                                 
8
 It was so futuristic looking it was actually used in the sci-fi movie Soylent Green. 

9
 Syzygy is a term used in astronomy meaning the perfect alignment of the Earth, Moon and Sun. 

10
 Atari is a term used in Bushnell favorite game Go, it is equivalent to the term ñcheckò in chess. 

Figure 12 - Nolan Bushnell 

Figure 11 ï 

Computer Space 

cabinet 
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Alcorn to build Atariôs first arcade machine. He gives Alcorn the assignment to build a 

simple tennis game where there are two players on each side controlling a paddle and 

knocking a ball back and forth. 

 

 

The game was built using solid-state 

electronic circuits and had very simple 

instructions for the players ï ñAVOID 

MISSING BALL FOR HIGH SCOREò.  

Acorn incorporated some novel features 

for the game: 

¶ the unique sound when the ball 

hits the paddle 

¶ the ball speed increasing as the 

game progresses 

¶ how the ball angled differently 

depending on which part of the paddle it came off on 

¶ onscreen scoring 

 

 

Bushnell assigned the game Pong to Al Acorn only as a test 

before pursuing more complex and ñrealò games. Atari installed 

the game at a local bar in Sunnyvale California called Andy 

Capps.  Soon after installing the game machine Alcorn gets a 

phone call from the irate bar owner complaining that the game is 

broken and he should remove the machine. Alcorn goes over to 

inspect the machine and discovers that the game was not broken at 

all but it was jammed with too many quarters.  The game is a 

smash hit and pulls in over $100 a week (Bushnell only expected 

to garner $25/week!). Bushnell did try to sell the game to the 

leading pinball arcade companies but changed his mind after 

seeing how successful the game was.  Atari sold over 8,500 

machines at a time when selling 2,000 pinball machines were 

considered a very good run.  Atari could have gone on to sell more 

but for the fact that many clones of the game were sold by other companies. It is 

estimated that over 38,000 Pong machines were made and sold. At this time, Ted Dabney 

sold his portion of the company to Nolan Bushnell due to his concern over competition 

and bootleggers selling so many variations of Pong machines (even their old partners 

Nutting Associates sold a version of Pong.)  

 

An interesting side story is the fact that the game Pong leads to one of the first patent 

infringement lawsuits in the video game industry. It was not lost on Magnavox the 

similarity of the video arcade game Pong to their table tennis game for the home system 

Odyssey, even if the changes from Acorn made the video arcade game version more 

playable. Atari smartly settles with Magnavox for what becomes a small fee for the 

license - $700,000. 
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Nolan Bushnell had a terrific solution to all the ñjackalsò that just cloned all of the early 

Atari coin-op games ï innovate, innovate, innovate. He encouraged his engineers to 

create new games as quickly as possible ï to always let the competition eat their dust.  

 

Innovations added by Acorn to the game Pong 

 

¶ Divided paddle into eight segments and the collision with the 

ball would determine how the ball came off the paddle 

¶ After a certain number of exchanges the speed of the ball 

would progressively increase 

¶ The ball sound ï ñPongò which came from extra circuitry 

already in the design of the game 

 

 

 

Innovative  Atari Games  or ñLife After Pongò 

 

Atariôs second game developed 

by Al Acorn in 1973 was the 

game Space Race. The game 

had one player (vs. time) or 

two players racing through 

space from the bottom to the 

top trying to avoid asteroids 

and meteors.  When a player 

gets hit by asteroids they start 

over at the bottom, when a player gets to the top they get a point. 

The player could only move vertically up. The key new component 

in the game was the use of time for the player to complete a task. 

The next original game from Atari in 1973 was the game Gotcha. 

This was the first maze arcade game. There was also plenty of 

controversy associated with the game. Since joysticks on most of the Atari arcade 

machine resembled a phallus, the Atari engineers decided to make a ñfemale gameò 

where the input device resembled pink boobs that were squeezed in order to control the 

action. Later versions of the game replaced the boobs with more standard joysticks. The 
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notable feature of the game was the fact that two players navigated an on-screen maze, 

attempting to catch other.  

 

The next original game for Atari was the first racing game ï Gran Trak 10.  Gran Trak 

10 was a single-player racing arcade game released by 

Atari in 1974. The player raced against the clock, 

accumulating as many points as possible. 

It was one of the first games to use a ROM chip to 

store the game images, and was therefore the first 

game to have defined characters beyond a simple box 

(as with Pong) or a collection of dots (as with 

Computer Space). The primitive diode-based ROM 

was used to store the 

sprites for the car, the 

score, game timer, and 

the race track. The game's controls ð steering wheel, four-

position gear shifter, and accelerator and brake foot pedals 

ð were also all firsts for arcade games. Atari ended up 

losing money on the game Gran Trak 10 due to an 

accounting error that had the machine selling for $995 

whereas it cost $1095 to manufacture.  They sold plenty at a 

lost.   

 

Gran Trak 10 was one of many games designed by the think 

tank in Grass Valley, California called Cyan Engineering. 

They provided many great design and technical ideas for 

games but in the case of Gran Trak 10 the game was designed was ñimpossibleò for Atari 

to build without the assistance of Al Alcorn. The delay in manufacturing and 

miscalculation in the actual cost to sell it lead to a loss of $500,000 for Atari in 1975. 

 Another unique game for Atari in 1974 was the game Qwak! The game involved players 

firing at flying on-screen ducks with a rifle (light gun). 

Qwak! 

 

Kee Games  

Nolan Bushnell was a very bright 

guy and he did two important 

business savvy moves to ensure the 

success of Atari. The first was to 

lock in chip development deals with 

many different microprocessor 

manufactures. The main purpose was 

to keep the innovations created by 

these companies out of the hands of this competition for the 

arcade and home game systems. The second was more 

important in how arcade game machines were distributed. The Figure 13 - Joe Keenan and 

Nolan Bushnell 
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pinball industry business practice of setting up exclusive distribution deals for arcade 

game machines limited the sales of Atari arcade machines. Atari was prevented from 

selling to more than one distributor in the 

same area. To get around this limitation and 

increase Atariôs market share Bushnell 

talked his best friend and next door 

neighbor, 

Joe Keenan to create a company named 

Kee Games using óso-calledô defectors 

from Atari. At first Kee Games built and 

sold clones of Atari games to distributors 

that Atari was unable to sell to. But, they 

created their own innovative games that 

competed with Atari. One original and very 

successful Kee Game designed by Steve 

Bristow in 1974 was the game Tank.  

Players move their tanks through a maze on the screen, avoiding mines and shooting each 

other. The players are represented by one black and one white tank sprite, and mines are 

denoted by an "X". Points are scored by shooting the opponent or when a player runs 

over a mine, the player with the highest score at the end of the time limit winning the 

game.  

The great success of the game Tank helped Atari to get out of the red in 1975 and lead 

Atari to reveal its ownership of Kee Games. Another benefit was that distributors no 

longer insisted on exclusivity since so many of them wanted to get in on all the successful 

video arcade games. 

The image shown is actually an image of Ultra Tank. Kee Games eventually was merged 

back with Atari and Joe Keenan became Atariôs president. 

 

Innovative Games from other companies.  

The first game to use a microprocessor was the game 

Gunfight (1975). You had up to two players 

represented by Old West cowboys squaring off in a 

duel. The microprocessor was an Intel 8080. The 

game was originally designed by the Japanese 

company Taito. The game was greatly improved by 

Dave Nutting of Nutting Associates and distributed in 

the U.S. by Midway.   

 

 

 

 

 

 

Figure 14 - Ultra Tank  

Figure 15 - Gunfight  
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The first game based on a big movie hit was Shark 

Jaws. The game featured animated characters. The 

manufacturer was the company Horror Games by 

Nolan Bushnell. The game was not manufactured 

under the Atari label in order to avoid licensing 

issues with Universal Studios but it was trying to 

profit from the popularity of the movie Jaws. 

 

 

 

At this point in time innovative games were still being developed on computers located 

on college campuses. On the PDP-10 the first early computer role-playing was Don 

Daglowôs Dungeon. In the spirit of using an idea from another source the game was 

based on the game Dungeons & Dragons. The game was mostly text-based but did have 

some graphics of dungeon maps. In the same year William Crowther develops the game 

Colossal Cave Adventure, the first interactive fiction or text adventure game for the PDP-

10. By the time, I got started programming someone converted the game to play on an 

IBM mainframe computer I was supposed to be using for my computer course. I 

managed to spend many hours lost in a twisty maze of passageways, all alikeé The 

game used text to describe your location and what was going on and you entered one of 

two word phrases to move or do things. 

 

You are standing at the end of a road before a small brick building. 

Around you is a forest.  A small stream flows out of the building and 

down a gully. 

 

> enter 

 

You are inside a building, a well house for a large spring. 

There are some keys on the ground here. 

There is a shiny brass lamp nearby. 

There is food here. 

There is a bottle of water here. 

 

> get lamp 

 

Ok. 

 

> xyzzy 

 

>>Foof!<< 

It is now pitch dark.  If you proceed you will likely fall into a pit. 

 

> on 

Figure 16 - Shark Jaws 
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Your lamp is now on. 

 

 

You should be able to find a version online to play on your machine. All you need is your 

imagination and quest boots to play. We will see these types of games become very 

successful on home computers.  

The home version of Pong  

 
Figure 17 - Home version of Pong 

 

In 1975, Atari partners with Sears to create a home version of the game Pong that sells 

for $100. Atari successfully manufactured and sold 150,000 units of the machine.  Sears 

sells the machine and it becomes a huge hit for Christmas 1975. The following year Atari 

decided to build the game on their own but needed money in order to expand production 

facilities. Nolan Bushnell arranged for a 10 million line-of-credit to expand from the 

venture capitalist Don Valentine.  

  

The following year Atari makes available a new and improved version of Pong with a 

special chip developed just to play the one game, but as usual many other companies 

have their own version of Pong available for the 1976 Christmas season. The most 

successful of these companies is Coleco since they were the only company that was able 

to obtain their shipment of a new chip that was called ñPong-on-chipò developed by 

General Instruments. Their machine the TELSTAR sold for half as much as Atariôs and 

started the home video game competition. Since 1976 many companies and home game 

systems have come and gone.  

 

 
Figure 18 - Coleco TELSTAR 

 

Atari goes on create many versions of Pong ï Pong Doubles (4-player game), Super 

Pong (had 4 games), Ultra Pong (16 games and up to 4 players). 
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The story behind the game ï Breakout  

The game Breakout was conceived in 1975 as delightful variation of the game Pong that 

was conceived by Nolan Bushnell and Steve Briskow of Tank 

fame. The idea was to have users break down a wall with a 

ball.  

 

It was in the year 1974 that a young college drop-out named 

Steve Jobs became employee number 40 for Atari.  The 

engineers had mixed feelings about him since he had the dress 

habits of a hippie ï walking around shoeless dirty feet, not 

bathing often, and always talking about going to India in addition to being totally 

obnoxious. 

 

 
Figure 19 - Steve Jobs and Steve Wozniak 

 

Steve Jobs was put on the evening shift to remove him from contact from ñregularò 

employees. His main job was to evaluate and suggest 

improvements to game concepts developed by the Cyan 

Engineering at Grass Valley. He took the opportunity to invite his 

best friend and engineering whiz Steve Wozniak (Woz) to join 

him at Atari after putting in a dayôs work at Hewlett-Packard. 

Woz spent is evenings playing games and checking out the 

design of games. Nolan Bushnell offered a bonus to anyone who 

could come up with a design for Breakout with the smallest 

number of integrated circuits (IC). At the time the main cost in 

the manufacture of a video arcade game was the number of ICs it 

required. The typical game required about 150 chips, a less 

complicated games around half that. Steve Jobs talked his friend 

Woz into coming up with the design in four days.  Woz came up 

with a design that required an astonishing 46 chips! Steve Jobs 

split the bonus of $750 with Woz. The only problem was that the 

bonus was actually $5000 not $750. Unfortunately, Wozôs final 

design had to be redesigned by the folks at Cyan Engineering since engineers responsible 

for translating it into a manufacturing spec could not figure out how it worked and Steve 



 Retro Game Programming 

 

Copyright © 2009 by Lorraine Figueroa 

Jobs could not really assist them since he did not know as much about electrical 

engineering as folks thought. It wasnôt until years later that Al Alcorn learned that Steve 

Jobs knew less engineering then he let on and actually had Woz do all the work while he 

took all the credit. 

 

The game Breakout became a big hit for Atari and reappeared as a bit hit on their home 

video system.   

 

Of course we mention the Jobs and Wozniak since they team up to co-found a new 

computer company based on Wozôs design for a personal computer - The Apple.   The 

company went on to create the revolutionary Mac and of course the ubiquitous IPod.  I 

should note that when Woz found out many years later about how much he was short 

changed for his Breakout design he was too happy about his less than honest partner.   

 

The Fairchild Video Entertainment System/Channel F  

In 1976, Fairchild Semiconductor released a unique home video game system the 

Channel F. the home system used Fairchildôs F8 

microprocessor. The game system has some original 

ideas for the time: 

¶ detached controllers with a grip design 

connected to the system via wires 

¶ the console was programmable ï which means 

many different games could be created for the system 

¶ plug in cartridges what would contain ROM 

chips ï the beginning of the video game cartridge 

 

The Channel F game system set the bar for future 

home video game system to meet or exceed. 

 

First Game Controversy  ï Death Race  

 
 




































































































































































































