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Road Runner

Notice Regarding Non-ATARI® Parts
A—— WARNING —A——

Use of non-ATARI parts or modifications of
any ATARI game circuitry may adversely affect
the safety of your game, and may cause injury
to you and your players.

You may void the game warranty (printed on the inside back covet of this manual) if you
do any of the following:

* Substitute non-ATARI parts in the game.

® Modify or alter any circuits in the game by using kits or parts not supplied by Atari Games
Corporation.

NOYE

This equipment generates, uses, and can rzdiace radio frequency energy and if not installed
and used in accordance with the instiucticn manual, may cause interference to radio com-
munications. It has been tested an.: fotind to comply with the limits for a Class A computing
device pursuant to Subpart J of Pazt 15 of Federal Communications Commission (FCC) Rules,
which are designed to provide tcasonable protection against such interference when op-
erated in 2 commercial ersvirorment. Operation of this equipment in a residential area or
modification to this equipmaat is likely to cause interference in which case the user, at his
own expense, will be required to take whatever measures may be required to correct the
interference. If you suspect interference from an ATARI® game at your location, check the
following:

® All green: ground wires in the game are properly connected as shown in the game wiring

<

diagrarm
® The power cord is properly plugged into a grounded three-wire outlet.

® The game printed-circuit boards (PCBs) are properly installed with the Electromagnetic
Interference (EMI) ground planc.

If you are still unable to solve the interference problem, please contact Customer Service at
Atari Games Corporation. See the inside front cover of this manual for service in your area.

www. basementarcede. com 0
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Safety Summary

The following safcty precautions apply to all game operators and scrvice personnel. Specific
warnings and cautions will be found throughout this manual where they apply.

A WARNING A

Properly Ground the Game. Players may receive an electrical shock if this game is not
properly grounded! To avoid electrical shock, do not plug in the game until it has been
inspected and properly grounded. This game should only be plugged into a groz:vded three-
wire outlet. If you have only a 2-wire outlet, we recommend you hire a licensed electrician
to install a grounded outlet. Players may receive an electrical shock if the conitrol panel is
not properly grounded! After servicing any parts on the control panel, check that the
grounding wire is firmly secured to the inside of the control panel. Only then should you
lock up the game.

AC Power Connection. Before connecting the game to the AC ppower source, verify that
the game’s power supply is properly configured for the line oltage in your location.

Disconnect Power During Repairs. To avoid electrical shock, disconnect the game from
the AC power source before removing or repairing any part of the game. When removing
or repairing the video display, extra precauticas rmust be taken to avoid electical shock
because high voltages may exist within the dispiay circuitry and cathode-ray tube (CRT)
even after power has been disconnected. Do ne: touch internal parts of the display with
your hands or with metal objects! Always cischiarge the high voltage from the CRT before
servicing this area of the game. To dischaige the CRT: Attach one end of a large, well
insulated, 18-gauge jumper wire to ground. Momentarily touch the free end of the grounded
jumper to the CRT anode by slidiag it under the anode cap. Wait two minutes and discharge
the anode again.

Use Only ATARI Parts. o ivzintain the safety integrity of your ATARI game, do not use
non-ATARI parts when iepaiiing the game. Use of non-ATARI parts or other modifications
to the game circuitry miay adversely affect the safety of your game, and injure you or your
players.

Handle the CRT With Care. If you drop the CRT and it breaks, it may implode! Shattered
glass can flv six feet or more from the implosion.

Use the ¥roper Fuses. To avoid electrical shock, use replacement fuses which are speci-
fied in thie parts list for this game. Replacement fuses must match those replaced in fuse type,
voltage rating, and current rating. In addition, the fuse cover must be in place during game
operation,

CAUTION

Properly Attach All Connectors. Make sure that the connectors on each printed-circuit
board (PCB) are properly plugged in. Note that they are keyed to fit only one way. If they
do not slip on easily, do not force them. A reversed connector may damage your game and
void the warranty.

Ensure the Proper AC Line Frequency. Video games manufactured for operation on 60
Hz line power (i.e., United States) must not be operated in countries with 50 Hz line power
(i.e., Europe). The fluorescent light ballast transformer will overheat, causing a potential fire
hazard if 60 Hz games are operated on power lines using 50 Hz. Check the product identi-
fication label of your game for the line frequency required.

Road Runner
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Chapter 1

Instailation

Vend-A-Tickzet Kit Option

A ticket dispensing capability, the Vend-A-Ticket Kit op-
tion, has becn added to the Road Runner* game software
for incrrased player appeal and maximum carnings. Re-
demprion equipment offers players a tangible reward for
theiv playing skills and can enhance the long-term chal-
renge and interest in a game.

By adding the Vend-A-Ticket Kit to your game, players see
ayellow “Win” ticket appearing randomly on each level
in the game. Skill is required to collect tickets since each
ticket appears on the screen for only a few seconds. If the
player reaches the displayed ticket picture before it dis-
appears, an actual ticket is dispensed. Operators can ad-
just payout percentages by selecting options for a maxi-
mum number of tickets per game.

To add player incentive and new playing strategies to
your Road Runner game, contact your nearest Atari
Games Customer Service Office for more information re-
garding the Vend-A-Ticket Kit.

How to Use This Manual

This manual is written for game operators and service
technicians and describes how to install, test, and main-
tain your Road Runner game.

Your Road Runner game uses the Atari Games System I™
cabinet, which is designed to accept the necessary hard-
ware to easily convert the System I cabinet into a variety
of games. Consequently, this manual contains informa-
tion that applies to those parts of your existing System I
cabinet that are added or replaced to convert the cabinet
for the Road Runner game. (See Figure 1-1.) Information
that applies to those parts of the System I cabinet that are
common to all games is contained in a separate System [
Operators Manual (TM-286), included with your System
I cabinet. Where applicable, references are provided in
this manual to the System I Operators Manual.

* Trademark of Warner Bros. Inc. used by Atari Games Corporation
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Installation

NOTE

locations of all cabinet

Refer to Figure 4-1 in the System |
Operators Manual (TM-286) for the

parts.

Joystick Assy
See Figures 3-2 and 3-3

Control Panel Assy

See Figures 1-3 and 3-1

Cartridge PCB Assy

/

Self-Test Label

(not shown)

Road Runner

Attraction Film
See Figure 1-2

Product ID Label
(not shown)

Figure 1-1 Conversion Kit Part Locations

1-2
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Road Runner

This manual contains the following information on the
Road Runner game:

e Chapter 1 provides a kit parts inventory, conversion
instructions, inspection procedures, and option setting
information.

® Chapter 2 provides self-test procedures, including pro-
cedures for setting the coin and game options.

® Chapter 3 provides maintenance information for the
Joystick Assembly and the player start switches.

e Chapter 4 provides game play information.

¢ Chapter 5 provides illustrated parts lists for the Control
Panel Assembly, Joystick Assembly, and Road Runner
Cartridge Printed-Circuit Board (PCB).

Wiring and schematic diagrams for the Road Runner con-
trol panel and Cartridge PCB are contained in the SP-285
Schematic Package Supplement included with this man-
ual. Refer to the Schematic Package Supplement included
with the System I Operators Manual for the wiring and
schematic diagrams that apply to the System I cabinet
hardware.

Introduction

This chapter includes the instructions neceszary for con-
verting your existing System I game into a &o2d Runner
game. The conversion instructions inclucic: (1) removing
the existing attraction film, control panel, and Cartridge
Printed-Circuit Board (PCB); and {Z) installing a Road Run-
ner attraction film, Cartridge PCB, a:id control panel. Re-
fer to Figure 1-1 for the locations of the parts of the Sys-
tem I cabinet that are repfaced.

Kit Parts Iaventory

The assemblies listed in Table 1-1 are included in the Road
Runncr Conversion Kit. Refer to Chapter 5, Ilustratcd
Parts Lists, for a description of the component parts com-
prising the control panel and Cartridge PCB assemblies
listed in Table 1-1.

Tools Required

The only tools required to perform a complete Road Run-
ner conversion are a Phillips screwdriver, and a 1/8-inch
hex driver.

Conversion Instructions
WARNING

To avoid electrical shock, unplug the game be-
fore performing the conversion procedures.

Installation

Table 1-1 Kit Parts Inventory
A043476-xx

Part No. Quantity Description
A043477-01 1 Control Panel Assembly
A043486-01 1 Cartridge PCB Assembly
038158-01 1 Product Identification Label
043187-01 1 Horizontal Bezel (optional).
For games originally fitted
with a horizontal bezel
043479-01 i Attraction Film
SP-285 J Road Runner Schematic
Package Supplement
ST-285 1 Road Runner Self-Test Label
TM-285 1 Road Runner Operators
Manual
NOTE

The following conversion should be per-
formed by qualified service personnel.

The following procedures are arranged in the sequence
recommended for performing the game conversion. The
parts of your cabinet that are affected by the conversion
are removed first and then replaced by the new Road
Runner kit parts.

Replace the Attraction Film

Peiform the following procedure to removce/replace the
existing attraction film with the Road Runner attraction
film. (See Figure 1-2.)

1. Turn off the game power.

2. Use a 1/8-inch hex driver to remove the three screws
and washers holding the upper retainer to the top of
the cabinet.

3. Grasp the top edge of the existing attraction film be-
hind the attraction shield and slide it up to remove it.

4. Install the Road Runner attraction film. Make sure the
film is fully inserted into the bottom slot.

5. Replace the upper retainer.

Replace the Control Panel

Perform the following procedure to remove/replace the

existing control panel with the Road Runner control

panel. (See Figure 1-3.)

1. Unlock and open the coin door on the front of the
cabinet.

www. basementarcade. com CLA S 9208



Installation Road Runner

Upper Retainer

Attraction Shield

\,W

Attraction Fiim

Figure 1-2 Attraction Film Repla.ement

Control Panel

o
\ Coin Door

Front Access Panel

Figure 1-3 Control Panel Replacement

2. Carefully reach through the coin door opening and 4. Reach through the front access-panel opening and dis-
release the spring-draw latch located under the con- connect the control panel harness from the top of the
trol panel on the right side of the cabinet. Main PCB.

3. Unlock and remove the front access panel. 5. Carefully reach up under the top of the front access-

panel opening and release the spring-draw latch lo-
. & ::IHI
1-
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Road Runner

cated under the control pancl on the left side of the
cabinet.

6. From underneath, push up on the front edge of the
control panel to free the panel from the slot in the
cabinet.

7. Disconnect the green ground wire from the control
panel harness and remove the control panel from the
cabinet.

8. Install the Road Runner control panel in the reverse
order of removal. See Figure 3-1 for the proper con-
trol-panel harness connections to the Main PCB. Make
sure the green ground wire is connected to the control
panel harness.

Replace the Cartridge PCB

Perform the following procedure to remove/replace the
existing game Cartridge PCB and replace with the Road
Runner Cartridge PCB. (See Figure 1-4.)

1. Turn the cabinet power Off.

2. Unlock and remove the front access panel from the
cabinet.

3. Turn the four thumbscrews that hold the existing Car-
tridge PCB to the ground plane. (Some System & gamies
might have Phillips screws.)

4. Gently disconnect the Cartridge PCB frcin the Main
PCB.

5. Connect the Road Runner Cartridge PCB to the Main
PCB. Make sure that the Cartriclge FCB is fully inserted
into the Main PCB edge conneciors.

6. Replace the four thumbscrews on the Cartridge PCB.
See Figure 1-4 for the acations of the printed-circuit
boards. In order fo: this game to comply with Federal
Communication Commission regulations, these
thumbscrews must be tight. The Cartridge PCB must
be sceurcly connected to the ground plane.

NOTE

The procedure for removing the Main PCB is
included in the Maintenance chapter of the
System I Operators Manual.

Install the Self-Test Label

Staple or tape the Road Runner self-test label on the inside
of the front access panel.

Install the Product Identification Label

Perform the following procedure to install the Road Run-
ner product identification label.

1. Remove the protective backing from the Road Runner
product identification label.

Installation

2, Placc the Road Runner product identification label
over the existing product identification label on the
back of the cabinet.

Inspect the Game

Before applying power, perform the following inspection

procedure.

1. Carefully check that the Road Runner conversion kit
parts have been properly installed. Make sure the con-
trol-panel harness connecior is vightly connected and
that the spring-draw latches under the control panel
are securely fastened.

2. Plug in the game power.

3. Perform the seii-test procedure as given in Chapter 2
of this marual. 1f the self-test indicates that the video
display requires adjustment, perform the adjustment
proceciures <escribed in the video display manual in-
cludged with your game.

4. Ciose znd lock the front access panel.

Secing the Coin and
Game Options
The Road Runner coin and game options are set in the

Self-Test Mode. Refer to Chapter 2 for the recommended
settings and the procedure for setting the options.

Operator Hints
Your System I cabinet with the Road Runner game uses
more effective audio than previous games and results in
more player involvement and enjoyment. The System 1
games use advanced, digital, sound-generation tech-
niques to create realistic musical instrument sounds (such
as clarinets, harmonicas, drums, and violins). Although a
player may not be consciously aware of the music, it has
a direct effect on the excitement and emotional experi-
ence of the game.
The Road Runner game creates ear-catching sound ef-
fects, which are designed to give feedback to make the
player believe that the game is responding directly to his
actions. To maximize the player’s enjoyment of this en-
hanced audio, we are providing some hints for the
operator:

1. The game location should be a relatively dead acous-
tical environment. The goal is to minimize unneces-
sary sound reflection, so that the sounds from the
Road Runner game won’t be drowned out by the ac-
cumulation of other sounds that bounce around the
room. Carpets help eliminate sound reflections from
the floor. Acoustical tile is also useful, especially if you
have low ceilings.

2. Ifyou use an environmental sound system or a stereo,
consider lowering its volume or perhaps even turning
it off. In the days when video games just made harsh
beeps and boops, a central sound system helped make
up for the lack of drive and excitement in a game’s
sounds. But your Road Runner game is very musical,

Sasevunt
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Installation

Main PCB

AN

Cartridge PCB

Road Runner

Ground Strap

Ground Plane

Figure 1-4 Cartridge PCB Replacement

and a sound system interferes with the game’s ability
to interest players and draw bystanders.

. Be concerned with the overall volume levels in arcade
environments. The goal is to involve the players’ emo-
tions, not to damage their hearing. To a certain point,
raising the game volume helps add to player excite-
ment, but abovc that lcvel it creates hearing fatigue
and the high volume starts to drive players away.

Rather than turning up the volume on the Road Run-
ner games to cut through the background sound level,
try lowering the volume of any neighboring games
that have sounds which are not an attractive or im-
portant element. Careful placement of games and at-
tention to unnecessary noise sources can also help in-
crease the player’s sense of game involvement and
interaction.

.OJ van?
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Chapter 2

Self-Test

After the selitest switch is turned on, 16 self-test screens
provide a visual and audible check of the Road Runner*
game circuis. Refer to Chapter 1 in the System I Opera-
tors Marual (TM-286) for the location of the self-test
swiich.

V/ren the self-test switch is turned on, and the power is
then turned on, the game enters the full Self-Test Mode.
If the self-test switch is turned on while pressing the
2-player start button, the game will enter a shorter Self-
Test Mode. The following self-test screens are arranged in
the sequence in which they occur after the self-test switch
is first turned on. After the Joystick Test, the sequence
starts over with the Switch Test. Turning the self-test
switch off at any time during the Self-Test Mode causes
the game to return to the Attract Mode.

NOTE
During any of the self-tests, press the 1-player
start button to advance to the next screen.

* Trademark of Warner Bros. Inc. used by Alari Games Corporation
under license

SASeWENT
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Self-Test

RAM/ROM Test

The RAM/ROM Test screens are shown in Figures 2-1 and
2-2. These tests provide a visual check of the game RAM,
ROM, and associated circuitry. If the RAM and ROM test
passes, the display advances to the Switch Test.

The RAM/ROM Test is divided into two sections. The con-
dition of the RAM circuitry is displayed in the bottom half
of the screen and, after about an eight-second delay, the
condition of the ROM circuitry is displayed in the top half
of the screen. An error message indicates that the RAM,
ROM, or associated circuitry may be faulty.

If the ROM test fails, an error message appears in the top
half of the screen as shown in Figure 2-1. Refer to Table
2-1 for the faulty ROM locations.

If the upper or lower main memory ROM circuits on the
Main PCB fail, an Upper or Lower Main ROM Error mes-
sage appears at the top of the screen. Press the 1-player
start button to obtain any RAM or ROM error message(s)

Figure 2-1 ROM Test Fails

4 1 ¥ RO
Rrots: Crodmtead: FEOD

Figure 2-2 RAM Test Fails

2-2

Road Runner

Table 2-1 Faulty ROM Locations

Error Message Location
ROM at 10000 error U=13E
L=13D
ROM at 18000 error U= 14E
L=14D
ROM at 20000 error U=15E
L=15D

tl;'l:o = t QUQER STARY

Figure 2-3 Switch Test

from the Cartridge PCB RAM or ROM circuits. Press the
1-playecr start button again. If the bank switch ROM cir-
cuits on the Cartridge PCB are faulty, the message Bank
Switch Error will appear.

If the RAM test fails, the error messages appear as shown
in Figure 2-2. Refer to the memory maps and schematic
diagrams in the schematic package supplements for this
manual and for the System I Operators Manual to deter-
mine the location of the faulty RAM circuit.

Repair the faulty RAM or ROM circuit or press the 1-player
start button to obtain the Switch Test.

Switch Test

The Switch Test screen is shown in Figure 2-3. This test
indicates the condition of the 2-player start pushbutton
switch. Press the 2-player start button, and note that the
first number changes to a 1. Press the 1-player start button
to obtain the next screen.

Coin Options
The Coin Options screen is shown in Figure 2-4. This

screen indicates the current coin option settings and is
nsed to change these settings. Refer to Table 2-2 for the

.
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Road Runner

Coin Getians

gl Mode:

g? aﬁiﬂ 1 Credit
Kight Mecoh Multiplis
13C0in Counts as 1 ©

taft Mech Multivlier
1 Coin Lounts os foin

Bonus Qddeg
iisus Boenus Adder

Bress @-plager button
in Seah&ge gsztt'

Press 1-§§¥¥gr ég%tan

to Sawe ing & Exit

Figure 2-4 Coin Options

Table 2-2 Coin Option Settings

Option Name Available Settings

Credit Mode 1 Coin 1 Credit -
‘2 Coins 1 Credit
3 Coins 1 Credit

4 Coins 1 Credir

1 Coin Coutits a8 ¢ Coin <
1 Coin Counts as 4 Coins
1 Coin Coutits as 5 Coins
1 Coin Counts as 6 Coins

Right Mech Multiplier

Left Mech Multiplier \ Cein Counts as 1 Coin <

1 Coin Counts as 2 Coins

No Bonus Adder <

2 Coins Give 1 Extra Coin
4 Coins Give 1 Extra Coin
4 Coins Give 2 Extra Coins
5 Coins Give 1 Extra Coin
3 Coins Give 1 Extra Coin
Free Play

Bonus Adder

<A Manufacturer’s recommended settings.

NOTE
If you wish to try other than factory-recom-
mended options, first change the Restore Fac-
tory Options setting to no.

Coin Mode should have a red box around it. Move the
joystick right or left, and note that the coin mode values
change. Select the desired value. Move the joystick down
to move the red box to Right Mech Multiplier. Move the
joystick right or left to cycle through all the available mul-
tiplier values. Select the desired value. Repeat this pro-
cedure for the remaining options.

Self-Test

If you wish to cancel the option changes and restore the
original settings, press the 2-player start button.

Press the 1-player start button to set the selected coin op-
tions and to obtain the next screen.

Game Options

The Game Options screen is shown in Figure 2-5. This
screen indicates the current game option settings and is
used to reset the high score table and to change the game
option settings. Refer 1 Table 2-3 for the available op-
tions and the default (recommended) settings. Note that
the recommended seitiings are highlighted in green.

Move the jovstick right or left and note that the settings
for the optior in the shaded block change. Select the de-
sired value. Move the joystick up or down to move the
desirec oniion into the shaded block. Move the joystick
rigiic ov fett to cycle through all the available game option
settings and select the desired value. Repeat this proce-
dure for the remaining options.

1f you want to cancel the option changes and restore the
original settings, press the 2-player start button.

Press the 1-player start button to set the selected game
options and to obtain the next screen.

Statistics

The Statistics screen is shown in Figure 2-6. This screen
provides a visual check of the current game statistics. The
statistics information is accumulated either from the first
time the game was turned on or from the last time the
statistics were reset. To reset the statistics information,
press the 2-player start button.

The following information appears on the Statistics
screen:

® Aux coins is not used in the Road Runner game.

Z-ploger butten
restires Sriginal setting

L-plager button
tg sgﬂw this setting aend exit

Figure 2-5 Game Options
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Self-Test Road Runner

Table 2-3 Gamec Option Scttings

o Option Name Available Settings

(3 - T Bonus Lives* Increasing from 10,000 points
i : $: P Increasing from 20,000 points <
: . Increasing from 30,000 points

Ay " ® - Increasing from 50,000 potints
None
Every 30,000 points
Every 40,000 points
Every 50,000 points
TR Difficulty Level Fazy
v Moderate -«

Hard

Hardest

Figure 2-6 Statistics Restore Factory Ovtions  Yes <
No

Lives 3,44,56

® Left coins shows the number of coins deposited in the

left coin mechanism. Max Lives Awarded 3,548 10
Deme/Play M -
® Right coins shows the number of coins deposited in @Yo lay Mode ggxggtgﬁgggﬁMode
the right coin mechanism.
gh echanism Ticket Dispenser—Max None «, 2, 4,6, 8,10, 12, 14
® ] plyr Games shows the number of 1-player games Per Game
® 2 plyr Games shows the number Of 2-player geines. Music in Attract Yes
No
® Mins played shows the total time, in minutes, of 31l the
piay v Clear High Score Table No «
games played. Yes

* Mins pwr up shows the total time, i ininuics, that the
game has been turned on. < Manufacturer’s recommended settings.

® Aux. cntr 1 shows the total numbes of times the game
continuation feature was useq.

® Aux. cntr 2 shows the a! number of tickets dis-
pCﬂSCd- Histogran For level &
® Aux. cntr 3 is for munvfacturing use only.

s

® Error count shows the number of EEPROM errors that
were detected. Replace the EEPROM at location 15F
on the Main PCB if the errors detected exceed approx-
imately 75 per week.

%
)
5

® Avg. Game Time shows the average game time per play
in seconds.

Press the 1-player start button to obtain the next screen.
Histograms

There are seven Histogram screens. One screen is shown
in Figure 2-7. The screens are selected by pressing the
1-player start button. Each screen shows the lengths of . .
the games from 0 to 540 or more seconds and the total Figure 2-7 Histograms
number of players. The high score for each level is also for Level 6 shows the number of games that ended on the
displayed. same level where they started. These are only games that
The Histograms for Levels 1 through 4 show the number ~ WEI€ Played using the game continuation feature. The
of games that ended at that level (1-4). These are only ~ Histogram for Level 7 shows the number of games that
games that were played without using the game contin-  Progressed to a higher level than the starting level, for
uation feature. The Histogram for Level 5 shows the num- ~ 83Mes using the game continuation feature.
ber of games that ended on level 5 or above, for games The game times information is accumulated either from
not using the game continuation feature. The Histogram the first time the game was turned on or from the last time
sasewd
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Road Runner

the game times werce resct. To resct the Histograius, press
the 2-player start button while displaying the Histogram
for Level 7 screen.

Press the 1-player start button to obtain thc next screen.

Playfield Test

The Playfield Test screen is shown in Figure 2-8. This
screen indicates the condition of some of the graphics
ROM, the vertical and horizontal playfield scrolling reg-
isters, and the joystick control.

Move the joystick to the left, and the playfield should
slowly scroll to the left. Move the joystick up, and the
playfield should scroll up—likewise for right and down.

Press the 1-player start button to obtain the next screen.

Motion Object Test

The Motion Object Test screen is shown in Figure 2-9.
This test indicates the condition of the motion-object
buffer circuit. The scven groups of cight motion objects

should be identical and eight pixels high.

Press the 2-player start button to select any of the $6 mo-
tion objects. If the joystick is moved, the selected motion
object should move in the same direction.

Press the 1-player start button to obtain the next screen.

Motion Object Height Test

The Motion Object Height Test screen is shown in Figure
2-10. This test indicates the condition of the motion ob-
ject/playfield graphic address geverator circuit.

Each successive columa of motion objects should be
eight pixels taller than the last. The top eight pixels of all
the columns should be the same. The top 16 pixels of all
the columns that are at least 16 pixels high should be the
samc. Each column should add a niew 8 x 8 pixel stanp

Figure 2-8 Playfield Test

Self-Test

Matien QObjisot Yest
Farasetsr Buffer [ ]

rrnang

ror et el

Figure 2-10 Motion Object Height Test

picture to the bottom and slide the old picture up by eight
pixels.

Press the 1-player start button to obtain the next screen.

Alphanumerics Test

The Alphanumerics Test screen is shown in Figure 2-11.
This test indicates the condition of the alphanumerics
circuit.

Press the 1-player start button to obtain the next screen.

Color Test

The Color Test screen is shown in Figure 2-12. This test
indicates the condition of the display color circuits.

There should be eight vertical gray-scale bars and three
groups of eight horizontal bars with shades of red, green,
and blue. The brightest bars should be on the left, and the
darkest (black) bars should be on the right with a bright

sasevant
ARC A
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Self-Test

Figure 2-i2 Color Test

white frame around the screen. This frame will help to
identify the darkest color band. If the display character-
istics are not correct, refer to the display manual for the
color-gun adjustment procedure or to determine the pos-
sible cause of failure.

Press the 1-player start button to obtain the next screen.

Color Purity Test

The Color Purity Test consists of five color displays that
indicate the condition of the display color-purity circuits.
The first display to appear should be a red screen with the
word RED displayed at the bottom of the screen as shown
in Figure 2-13.

Press the 2-player start button and the next display to ap-
pear should be green with the word GREEN displayed at
the bottom of the screen. Press the 2-player start button
to obtain a blue, white, and finally a gray screen. After the
gray screen the software repedts the cycle, beginning
with the red screen.

2-6

Road Runner
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Tigurc 2-14 Convergence Test

If the display characteristics are not correct, refer to the
video display manual for the color-purity adjustment pro-
cedure or the possible cause of failure.

Press the 1-player start button to obtain the next screen

Convergence Test

The Convergence Test screen is shown in Figure 2-14.
This test indicates the condition of the display size, cen-
tering, linearity, and convergence. The grid pattern
should be white.

Press the 2-player start button, and the pattern should
turn violet. Repeated pressing of the 2-player button
should cause the screen to alternate between violet and
white. Check the grid pauern for the following character-
istics (the violet and white patterns are used to adjust the
display convergence):

® The four corners of the frame around thc grid pattcrn

should touch all four corners of the screen.

SASESWUENT
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Road Runner

¢ Grid lines should exhibit no pincushioning or barrel-
ing, and the lines should be straight within 3 mm.

* Violet and white pattern convergence should be
within 2 mm.

If the display characteristics are not within these limits,
refer to the display manual for the linearity and conver-
gence adjustment procedures or to determine the possi-
ble cause of failure.

Move the joystick up, and the pattern should slowly scroll
up the screen. Moving the joystick left or right should
cause the pattern to scroll accordingly.

Press the 1-player start button to obtain the next screen.

Sound Test

The Sound Test screen is shown in Figure 2-15. This test
indicates the condition of the coin mechanisms, the op-
tional Vend-A-Ticket Kit, and the music and sound-effects
circuits.

The sound microprocessor is reset at the beginning of this
test; the reset can take several seconds. If the sound-ivi-
croprocessor reset fails, the message SOUND PR OCLS-
SOR NOT RESPONDING should flash near the 1op of the
screen. Move the joystick up to sequence thiough the
sounds. Move the joystick down to sequence backwards
through the sounds. The Sound Test piGvides the follow-
ing sound information:

® Current Coin Value consists of three zeros. As coins
are deposited in each of the coin mechanisms, the sec-
ond and third zero shouic change to a 1 as the coin
switch is held down and should change back to zero
when the coin switeh 1s released.

* Number of Soungy indicates the number of sounds
used in the Road Runner game.

Figure 2-15 Sound Test

Self-Test

NOTE
The Number of Sounds software is also used
to determine if your Vend-A-Ticket Kit is op-
erating properly. If your game contains one of
these Kits, a ticket is dispensed when you se-
lect sound number 9.

* Sound CPU Status indicates the condition of the sound
microprocessor. If the sound microprocessor is good,
the word Good should appear. If the sound micropro-
cessor is faulty, the raessage Sound CPU ROM 1 or 2
appears at the top cf thie screen.

® Music Chip Test consists of eight tones in a major scale
that alterriate: between sound channels (16 tones in all).

® Effects Cihip Test consists of four tones in a major chord
that corae {rom both sound channels simultaneously.

Press the 1-player start button to obtain the next screen.

Joystick Test

The Joystick Test screen is shown in Figure 2-16. This test
indicates the center position and range of the Hall-effect
joystick. Horizontal and vertical sct-up valucs in hexadec-
imal are displayed in the top left-hand corner of the
screen. Both values should equal or be very close to 80
when the joystick is centered. If the joystick is not cen-
tered, calibrate it as follows.

Calibration Proccdure

The joystick control is calibrated at the factory. However,
if the joystick does not respond correctly, perform the
following procedure first to cnsure that the joystick is
properly centered:

1. With the game turned on, remove the control panel
and turn it upside down so that it rests on the front

dugntick Tesi

Figure 2-16 Joystick Test
SASEWVENT
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Self-Test

edge of the cabinet with the bottom of the joystick
facing up.

Using a screwdriver, adjust the two potentiometers lo-
cated in the lower corners of the Hall-Effect Joystick
PCB Assembly so that both horizontal and vertical set-
up values equal or are very close to 80. The poten-
tiometer in the left corner (R7) controls the horizontal
value; the one in the right corner (R6) controls the ver-
tical value. (See Figure 3-3.) Turning the inset screw of
the potentiometer clockwise increases the set-up
value. To decrease the set-up value, turn the inset
screw of the potentiometer counterclockwise. (See
Figure 3-3.)

CAUTION
Do not adjust either of the long metal spacer
screws positioned perpendicular to the bot-
tom of the joystick control or you might dam-
age it. 'These screws should only be adjusted
if you remove the Hall-Effect Joystick PCB.
For instructions on how to adjust these
screws, refer to ‘“‘Reassembling the Joystick™
in Chapter 3 of this manual.

. ‘I'he area within the white box displayed on the scresn

is used for centering. A small, black square cursor

should be in the center of the white box. *¥}en the,

cursor moves out of the white box, it becoines a +
sign.

. Move the joystick to one of the {cilowing corners of

the green box: upper left, upper right, lower left, or
lower right. Release the jovsiick so that it returns to
the center position.

If the + sign remains outside of the white box, adjust
thc joystick potentiometers.

Perform this proceduie for each corner of the joystick
until centering is achieved.

Road Runner

After centering the joystick, perform the following pro-
cedure to ensure that the joystick range is correct:

1. Move the joystick so that the + sign moves into the

green area. If the + sign remains in the green area, the
range of the joystick is correct. However, if the + sign
extends beyond the green area, a hardware problem
might exist. Contact your nearest Atari Customer Ser-
vice office.

. Ifthe + sign does not have enough range to reach the

green area, check the followitg;:

a. After turning off tfiic game power, locate the TTL
Main PCB Asser:biv ir: the upper right-hand corner
of the cabinet bebind the front access panel.

b. Check tc sce if the integrated circuit at location
14/1575 is manufactured by Texas Instruments.

c. If the iniegrated circuit is a Texas Instruments one,
remeve the TTL Main PCB Assembly from the cab-
wet. (For information on removing this assembly,
refer to Chapter 2 in your System I' Operators
Manual.)

NOTE
Installing a resistor piggyback style is neces-
sary on TTL Main PCBs only. LSI Main PCBs,
used in System I games built from June 1986
on, do mot require this piggyback
modification.

d. Then, solder a 2.2 kQ resistor piggyback style
across the 3.3 k@ resistor at designator location
R52 to correct the problem. If this does not in-
crease the joystick range, contact your nearest Atari
Customer Service office.

Press the 1-player start button to return to the Switch
Test.
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Chapter 3

Maintenance

This chapter includes preventive and corrective mainte-
nance procedures for the Road Runner* Hall-effect joy-
stick controi, aud the player start buttons. The Hall-effect
joystick providies your Road Runner game with more pre-
cise movenient and speed control of the player’s charac-
ter. Therefore, it is important that the centering and the
range of the joystick be correct. You can assure this by
oerforming the joystick calibration procedure. For more
iiformation regarding this procedure, please refer to
Chapter 2.

To assure maximum trouble-free operation of this game,
we recommend that you perform preventive and correc-
tive maintenance as described in this chapter and in the
System I' Operators Manual.

*Trademark of Warner Bros. Inc. used by Atari Games Corporarton

under license
Sasewa :f
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Maintenance

Road Runner

Preventive Maintenance

Preventive maintenance for this game includes inspecting
and cleaning the joystick control and pushbutton leaf
switches. How often preventive maintenance is per-
formed depends upon the game environment and fre-
quency of play. However, we recommend that preventive
maintenance be performed at least every three months.

WARNING

To avoid possible electrical shock, unplug the
game before performing any corrective main-
tenance procedures.

Removing the Control Panel

Perform the following procedure to remove/replace the
control panel. (See Figure 3-1.)

1. Unlock and opcn the coin door on the front of the
cabinet.

2. Carefully reach through the coin door opening an
release the spring-draw latch located under the con-
trol panel on the right side of the cabinet.

3. Unlock and remove the front access panei.

4. Reach through the front access pane! cpening and dis-
connect the control panel harness fic. the top of the
Main PCB Assembly.

5. Carefully reach up under rhe top of the front access
panel opening and relesse the spring-draw latch lo-
cated under the contr¢! panel on the left side of the
cabinet.

6. From underneath, push up on the front edge of the
control panel to free the panel from the slot in the
cabinet.

7. Disconnect the green ground wire from the control
panel harness.

8. Carefully lift the control panel from the cabinet.

9. Replace the control panel in the reverse order of
removal.

Cleaning the Pushbutton
Leaf Switches

Perform the following procedure to clean the leaf switch
contacts and tighten the securing hardware.

1. Remove the control panel as previously described.

2. Use electrical contact cleaner to clean the contacts. Do
not burnish them. When the pushbutton is pressed,
thc wiping action of thc cross-bar contacts provides a
self-cleaning feature.

3. Using a 5/16-inch open-end wrench, tighten the
stamped nut holding thc pushbutton leaf switches to
the control panel.

Lubricating the Joystick

Perform the following proced::¢ to lubricate the joystick
control and tighten the secucing hardware.

1. Remove the control pancl 4s previously described.

2. Using a 7/16-inch hex driver, tighten the four nuts
holding the jovstick control to the control panel. (See
Figure 3-2.)

3. Disconnect the four-pin connector from the Hall-
Effect Juvstick Printed-Circuit Board (PCB)—see Fig-
ure 3-3.

(~-—————— CAUTION

Do not adjust either of the long metal spacer
screws on the bottom of the joystick control
or you might damage it. These screws should
only be adjusted if you remove the Hall Effect
Joystick PCB. For instructions on how to ad-
just these screws, refer to “‘Reassembling the
Joystick” in this chapter.

4. Using a Y-inch hex driver, remove the two screws
holding thc IIall Effect PCB to the Hall-effect posi-
tioner plate. Be sure not to bend or damage the Hall-
effect magnetic-sensor transistor located on the solder
side of the PCB.

5. Using a Phillips screwdriver, remove the four screws
holding the lower Hall-effect housing and positioner
plate to the upper housing assembly.

6. Remove the actuator and the X- and the Y-direction
slides.

7. Apply a small amount of lithjum-base lubricant (Atari
part no. 107027-001) to the actuator and the X- and
the Y-direction slides.

8. Apply a small amount of lithium-base lubricant to the
plunger, pivot ball, and actuator ball on the joystick
shaft as shown. Press the joystick control knob down
to compress the spring and expose the contact sur-
faces of the pivot ball and plunger.

9. Reassemble the joystick as described under Reassem-
bling the Joystick in the Corrective Maintenance sec-
tion of this chapter.

sasevunt
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Control Panel

Control Panel
\ Harness Connectors

Mzin PCB

Maintenance

Coin Door

Front Access Panel

Figure 3-1 Removing the Control Panel

Corrective Maintenance

Corrective maintenance consists of removing, disassem-
bling, reassembling, and replacing the joystick control,
and pushbutton leaf switches.

Removing the Pushbutton
Leaf Switches

Perform the following procedure to remove/replace the
pushbutton leaf switches or contacts. (See Figure 3-2.)

NOTE

Pushbutton leaf switches can be checked for
proper operation by using the Self-Test.

1. Open the control panel as described under Preventive
Maintenance.

2. Using a 15/16-inch wrench, remove the stamped nut
on the underside of the control panel. The button as-
sembly on the top side of the control panel should not
turn.

3. Install the pushbutton leaf switches in the reverse or-
der of removal. Reconnect the harness wires to the
switch terminals

Removing the Joystick

Perform the following procedure to remove the joystick
control from the control panel. (See Figure 3-2.) Refer to

SASEWVUENT
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Hall-Effect

Nut Green Ground *\'fres

Stamped Nut

Leaf Switch with
Button Holder

@ rriage Bol Control Panel Harness
Button Assy/ == Carriage Boit

Figure 3-2 Removing the Joystick and Pushbutton Leaf Switches

Road Runner

Disassembling the Joystick for detailed disassembly 4. Carefully lift the joystick control out of the control

procedures. panel.

1. Remove the control panel as described under Preven- 5. Replace the joystick control in the reverse order of
tive Maintenance. removal.

2. Disconnect the four-pin connector from the Hall-
Effect PCB.

3. Using a 7/16-inch hex driver, remove the four nuts
holding the joystick control to the control panel.

3-4
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Road Runner Maintenance

Lower Housing

A Lubricate with Lithium-Base Lubricant
(Atari part no. 107027-001)

Embossed Triangle

Disc

Ball Handle

X-Direction Slide ' (

S l <
-~ \
. I .
Marked End |'} | Spring

Embossed + [ /
Embossed Triangle .

Close-Wound End

Y-Direction Slide —»}|

>

Plunger

— Upper Housing
Positioner Plate

Potentiometer

Mounting Block

Potenggmeter < ' 1 : - #6-20 Spacer Screw
I\ Pivot Ball
Hall-Effect
PCB Assy N
0.086-Inch Pin
vedneh Se 2%2-Inch Screw
4-Inch Screw Actuator Ball
Figure 3-3 Joystick Disassembly and Lubrication
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Maintenance

Disassembling the Joystick

Perform the following procedure to disassemble the joy-
stick control. (See Figure 3-3.) If necessary, remove the
joystick control from the cabinet as previously described.

1. Using a %-inch hex driver, remove the two screws
holding the Hall-Effect PCB to the positioner plate.

CAUTION
The position of the Hall-effect sensors on the
Hall-Effect PCB is critical. Avoid bending these
sensors when handling the PCB.

2. Using a Phillips screwdriver, remove the four screws
holding the Hall-effect positioner plate and lower Hall-
effect housing to the upper housing assembly.

3. Separate the lower housing and the positioner plate
from the upper housing assembly.

4. Remove the actuator and the X- and the Y-direction
slides.

5. Gently press the magnets out of the clips in the X- and
the Y-direction slides. Do not drop the magnets.

NOTE —
The following steps describe the procedite
for disassembling the upper housing
assembly.

6. Using a metal punch, remove the ©¢.086-inch roll pin
holding the actuator ball to the shiaft.

7. Using a metal punch, remove the 1/8-inch roll pin
holding the pivot bzt i< the shaft.

8. Slide the shaft cw of the housing and remove the
plunger and spring irom the shaft.

9. Reassemble the joystick control as described in the fol-
lowing procedure.

Reassembling the Joystick

Perform the following procedure to reassemble the joy-
stick control. (See Figure 3-3.)

NOTE
If the upper housing assembly was not previ-
ously disassembled, proceed to step 11.

1. Slide the disc onto the hall-handle shaft.
2. Slide the spring onto the ball-handle shaft.

3. With the bell-shaped end toward the end of the shaft,
slide the plunger onto the ball-handle shaft and over
the spring.

3-6

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

Road Runner

. Slide the end of the ball-handle shaft through the top

of the lower Hall-effect housing.

. Slide the pivot ball onto the ball-handle shaft and

align the hole in the shaft (nearest the lower housing)
with the hole in the pivot ball.

. Using a metal punch, insert the 1/8-inch roll pin

through the pivot ball and the ball-handle shaft so
that the roll pin protrudes equally from both sides of
the ball.

. With the beveled edge toward the pivot ball, slide the

actuator ball onto the en< of the ball-handle shaft.

. Align the hole in the actuator ball with the hole in the

end of the ball-handle shaft.

. Using a metal punch, insert the 0.086-inch roll pin

through the zciuator ball and the ball-handle shaft.
Lift the diz¢, il the ball-handle shaft to one side, and
apply 2 small amount of lithium-base lubricant (Atari
part 1:r. 157027-001) to the contact area between the
plunger and the upper housing.

Place the lower Hall-effect housing over the ball-han-
cie shaft and align the four screw holes in the upper
housing with those in the lower housing.

With the marked end of the magnet toward the +
embossed on the Hall-effect X-direction slide, insert
the magnet into the slide clip.

Apply a small amount of lithium-base lubricant (Atari
part no. 107027-001) to the two tab pins and the four
corners of the X direction slide.

Place the X-direction slide on the lower Hall-effect
housing. Make sure the two tab pins are aligned with
the housing slots and that the magnet is facing the
small square embossed in the outside edge of the
housing.

With the marked end of the magnet toward the +
embossed on the Hall-effect Y-direction slide, insert
the magnet into the slide clip.

Apply a small amount of lithium-base lubricant (Atari
partno. 107027-001) to the two tabs and edges of the
Y-direction slide and to both sides of the actuator.

With the magnet facing the small triangle embossed
on the edge of the lower housing, place the Y-direc-
tion slide on top of the X-direction slide.

With the beveled hole toward the lower housing,
place the actuator over the ball-handle shaft and
through the center of the X- and Y-direction slides.
Make certain the actuator is inserted through both
slides so that the end of the ball-handle shaft is flush
with the end of the actuator.

Gently place the Hall-effect positioner plate over the
slides so that the magnets and two tabs on the Y-
direction slide are aligned with the corresponding
slots in the positioner plate. Adjust the positioner
plate until the four screw holes are aligned with those
in the lower housing.
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Road Runner

20. Insert the four 2% -inch screws into the four screw

21.

22.

holes in the positioner plate.

Using a Phillips screwdriver, tighten the four screws
until the head of each screw touches the plastic sur-
face. Check that the ball handle returns {reely to the
centered position.

Check that the two Hall-effect magnetic-sensor tran-
sistors on the Hall-Effect PCB are perpendicular to
the PCB. Place the PCB on the positioner plate so that
the transistors are positioned in front of the two mag-
nets installed in the slides.

Maintenance

23, Using a %-inch hex driver, tighten the two %-inch

screws holding the Hall-Effect PCB to the positioner
plate.

24. If necessary, adjust the long metal spacer screws on

the bottom of the PCB to eliminate any air gap be-
tween the spacer screws and the Hall-effect transis-
tors or between the Hall-effect transistors and the
magnets. After the PCB has been tightly sccurcd, the
spacer screws should be physically touching the
transistors but not exerting pressure on them.
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Chapter 4
Gaune Play

Introdvuction

Roac Ruaner* is a one- or two-player game based on the
ever-popular cartoon by the same name. The player por-
trzays the Road Runner who must outmaneuver and out-
smart Wile K. Coyote while eating seed along the way in
order to stay alive.

Attract Mode

The Attract Mode begins when the game is powered up
or after exiting the Play or Self-Test modes. The Attract
Mode ends when coins or tokens are inserted and the start
button is pressed. The Attract Mode continuously cycles
through the following displays:

¢ Game play demonstration
® Audiovisual credits

* High scorc tablc

¢ Road Runner title screen

*Trademark of Warner Bros. Inc. used by Atari Games Corporation
under license
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Game Play

Unique Features to
Attract Players

® The renowned cartoon chase theme with which play-
ers of all ages can identify.

® Graphic quality so realistic players will feel like they
are directing their very own Saturday morning ani-
mated series.

¢ Numerous unforgettable stunts and gags from the Road
Runner cartoon deliver unpredictable game play vari-
ety and comic relief.

® Several full-stereo music scores that players will rec-
ognize from the Road Runner and other Looney Tunes
shows including:

. The Road Runner Theme Song

. “This Is It”

. “The Flight of the Bumblebee™

. “The William Tell Overture”

. “Merrily We Roll Along”

. “The Merry-Go-Round Broke Down”
. “Trepak” (from The Nutcracker Suite)
. “The Sabre Dance”

0~ G\ WD

Play Mode

The player portrays the Road Runner wh. misc avoid
Wile E. Coyote and his tricks while eating sceq along the
way in order to stay alive. At the top Of the screen is a
seed meter, an animated reminder showing players the
number of seed piles they have missec.

A new control, the Hall-effect ioystick, guides both the
Road Runner’s speed and diveccion of movement. The
Hall-effect device respondls in all directions, not just the
standard four or eighx. Ttie swiftness of the Road Runner
increases as the joystick is moved to its extreme positions,

giving the player a full range of speed and movement.

The two hop buttons located on either side of the joystick
allow the player to jump over mines, oil slicks, crevices,
and in later stages of the game, glasses of lemonade, and
steel shot. The player must learn to time the use of the
hop button in order to escape from the coyote.

On level one, Road Runner’s game play is very easy to
comprehend. The player is encouraged to learn the basic
rules of the game before multiple objectives appear. In
later game screens the player must dodge trucks, drink
lemonade, eat steel shot, and use invisible paint.

The Road Runner scores points in several different ways:
1. Picking up the piles of seed, 2. jumping over the mines,
3. Eating the steel shot, 4. Teasing Wile E. Coyote by al-
lowing him to follow very closely, 5. Forcing the coyote’s
plans to backfire, and 6. Drinking lemonade.

The Road Runner can get an extra life by accumulating
enough points to achieve the operator-selectable bonus
threshold. (Refer to Chapter 2, Game Options, for more
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information.) An extra life is also given as an incentive to
players who use the mine entrance if it is open (the short-
cut game continuation feature).

Some hints for high score seekers:

¢ Eating all the seed is the best strategy for achieving a
high score. Passing five piles of seed will cause a loss
of life. The value of the seed increases arithmetically
up to a maximum of 1000 points for every consecutive
pile that is eaten.

¢ The player can potentially achieve maximum scores by
allowing Wile E. Coyote o toliow as closely as possible.
The closer Wile E. Ccyote follows, the faster the points
accumulate. Also, by sllowing the coyote to follow
closely behind, ihz player keeps Wile E. Coyote from
scrolling off screeii—a great advantage for the player
because the ceyote puts on his rocket skates or his
super si.eaivers when he is off screen.

¢ In2ddition, points are awarded for forcing the coyote’s
plans to backfire. The player is given the incentive to
tuick Wile E. Coyote into falling off the cliff, getting
squashed by a rock, running into a mine, being run
over by a truck, etc.

* At the end of each level, the player is awarded bonus
points for jumping over the mines, eating all the seed,
and tricking Wile E. Coyote into falling victim to his
own traps.

¢ In later levels of the game, drinking the glass of lem-
onade creates a risk factor for the Road Runner. Drink-
ing lemonade temporarily stops the Road Runner in his
tracks but is worth bonus points if he can still avoid
Wile E. Coyote. The Road Runner can also lead the coy-
ote and trick him into drinking lemonade; doing this
gives the player a little time where he is safe from the
coyote. Eating the stecl shot causcs the coyote to come




Road Runner

after the Road Runner with a magnet, slowing down
the player’s movement.

® As the game becomes more difficult in higher levels,
using the invisible paint becomes especially advanta-
geous. When the Road Runner uses the invisible paint,
the coyote becomes confused as to the Road Runner’s
real location. By using the paint, the Road Runner pre-
vents Wile E. Coyote from getting the paint and becom-
ing invisible.

® The player is given a bonus of the points from the pre-
vious game if he uses the shortcut through the cave
entrance (a game continuation feature). In two-player
games, the higher score of the two is awarded the bo-
nus of previous game points. To open the cave en-
trance, the player must complete at least one level, in-
sert a coin, and press the start button before the end of
the attract mode sequence. :

High Score Mode

Upon completing a game and if players are among the top
ten scorers recorded on the game, they have 15 seconcis
to enter their first initial and 30 seconds for their next two
initials. Players select their initials by moving the joysdck
and pressing the hop button when the proper initial is
displayed. Players can correct their initials by se¢lecting
the arrow that points to the left and pressi=g tte hop but-
ton, or by moving the joystick to the left, thicn repeating
the procedure for entering their correct initials.

To encourage high score competitivencss among players,
your Road Runner game automasically resets the high
score table to the default lic: of players’ initials and scores.
During normal use (wher: the game is turned off at closing
time), the top four score: are reset if more than 500 se-
quential games have clapscd and no players have entercd
their initials as cine of the top four scores. This interval is
about once a week; the reset occurs during power-up.
Scores 5 through 10 are reset daily during power-up. With
games that are used on a continuous 24-hour basis, all ten
high scores are automatically reset after 500 games and
no players have entered their initials anywhere in the ta-
ble, or about once a week. This automatic high score reset
function operates in all System I games containing either
the TTL Main Printed-Circuit Board or the LSI Main PCB.

Maximizing Earnings

Operator options on this game have been kept very sim-
ple. You should thoroughly read Chapter 2, Self-Test, for
the Coin Options, Game Options, Histograms, and Statis-
tics screens so that you can effectively use the available
options. Usc the Self-Test screens showing Statistics and
Histograms to evaluate game data, and the Game Options
screen to make adjustments.

The key (0 maximum earnings is striking a midpoint on
game times. Game times must be short enough so that

Game Play”

player turnover is high. Conversely, game times must be
long enough to give a player a good value and ensure
repeat play. (Repeat play is crucial to longevity.) The Road
Runner software gives the operator the flexibility to tune
game difficulty and enough statistics to intelligently make
adjustments. Refer to Table 4-1 for a completed statistics
form with typical data for one week of play.

If collections seem low or are dropping off, check all
player controls and coin mechanisms for proper opera-
tion. If the average game time per quarter is under 120
seconds, try changing the bonus options to easier set-
tings. These changes should be quite obvious to players
and should encourage more game play. If game times are
still too short after a few weeks on easier bonus scttings,
try changing the game difficulty to an easier setting.

For your convenience, Table 4-2 shows the game bonus
option scttings, rankcd in order from casicst to hardest,
based on initial game play difficulty. Note that the “in-
creasing from” options are initially easier and become dif-
ficult more quickly than the “every”’ options. Therefore,
if beginning players are getting frustrated by short game
times, then try changing the bonus option from the fac-
tory recommended “increasing from 20,000” to “‘in-
creasing from 10,000.” If high-level players have found
an impasse at a certain high level, then try the “every
30,000 option. (Your Road Runner histograms will in-
dicate how far your players are getting in the game.) Refer
to the Self-Test chapter for instructions on how to prop-
erly select the desired option and the order in which these
options are found on your Road Runner game.

If the average game time is still too short after a few weeks
on an easier bonus setting, try changing the game diffi-
culty to an easier setting (e.g., from the factory setting of
“moderate” to “'easy”’).

www. basementarcade. com CLAS S ICS



Game Play Road Runner
Table 4-1 Typical One-Week Road Runner Statistics
Game Statistics
Aux Coins 0
Left Coins 596
Right Coins 540
1 Plyr Games 972
2 Plyr Games 82
Mins Played 2505
Mins Pwr Up 5586 \
Aux Cntr 1 218
Aux Cntr 2 AN\
Aux Cntr 3 __ 3%
Error Count = (UD
Avg. Game Time 132
Histngrams
Level
Seconds 1 V7 3 4 5 6 7
0-59 72 17
60-89 199 1 75
90-119 — &N\ 123 38 4
120-149 PR\ 156 19 11
150-179 1 63 9 16
180-209 60 15 3 15
210-239 37 42 8
240-269 2 31 1
270-299 5 7 1
300-329 1 5
330-359 1 2 1
360-389 1 1
390-419 4
420-449 5
450-479 1
480-509 1
510-539
540 and up 2
High Score 65536 148992 188416 260352 540672 711936 641536
On the screen, zeroes appear where blank lines appear in this table.
SASENERT
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Road Runner

Table 4-2 Game Bonus Option Settings*

Increasing from 10,000: one bonus life granted at
10,000, 30,000, 60,000, 100,000, 150,000,
200,000 points and every 100,000 thereafter

Increasing from 20,000 <&: one bonus life granted
at 20,000, 50,000, 100,000, 150,000, 200,000
points and every 100,000 thereafter

Every 30,000: one bonus life granted at 30,000,
60,000, 90,000, 120,000, etc. points

Increasing from 30,000: one bonus life granted at
30,000, 75,000, 150,000, 250,000 points and
every 100,000 thereafter

Every 40,000: one bonus life granted at 40,000,
80,000, 120,000, 160,000, etc. points

Every 50,000: one bonus life granted at 50,000,
100,000, 150,000, 200,000, etc. points

Increasing from 50,000: one bonus life granted at
50,000, 125,000, 250,000, 400,000 points and
every 200,000 thereafter

None

A Manufacturer’s recommended setting
* Settings in eastest to hardest difficulty order

If the average game time per quarter is over 180 szconds,
first try changing the game difficulty to a harcder setting.
If the average game time per quarter is still over 180 sec-

Game Play

onds after a few weeks, try an even harder setting. The
number of lives per coin can also be reduced; however,
this change will be more obvious to players and is likely
to discourage them.

NOTE

Be sure to change the factory default to “‘no”
if you wish to try other than factory-recoin-
mended settings.

After changing the game difticulty settings, it is a good
idea to reset the game siatistics. The coin information
should be cleared in scif-iest by pressing the 2-player start
button; this rescts the average game time statistic. In ad-
dition, the bistogrzins should be cleared by pressing the
2-player start buiton in the last level Histogram screen.

Scii-Zest Mode

You can set the Road Runner game to the Self-Test Mode
bv turning on the Self-Test switch located on the Audio
Printed-Circuit Board. (For the short version of self-test,
consisting of the Switch Test, Coin Options, Game Op-
tions, Statistics, and Histogram scrcens, hold down the 2-
player start button while turning on the self-test switch.)
Refer to Chapter 2 of this manual for detailed self-test
information.




Chapter 5

INMustrated Parts Lists

This chapter provides information you need to order
parts for your game. Comman hardware (screws, nuts,
washers, etc.) has been deleted from most of the parts
lists. Refer to the Atari System I' Operators Manual,
Chapter 4, for additional parts lists that describe the parts
common to ali Sysiemn I games.

The PCB parts lists are arranged in alphabetical order by
componen:. £ach component subsection is arranged al-
phanurner:cally by reference designator or location.

Other parts lists are arranged alphanumerically by Atari
part number. In these parts lists, all A-prefix numbers
¢ome first. Following these are numbers in sequence eval-
uated up to the hyphen, namely 00- through 99-, then
000598- through approximately 201000-.

When ordering parts, please give the part number, part
name, number of this manual, and serial number of your
game. This will help us fill your order rapidly and cor-
rectly. We hope the results will be less downtime and
more profit from your game.

Atari Customer Service numbers are listed on the inside
front cover of this manual.

F 73831111 ST
ARCAD
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Illustrated Parts Lists

Road Runner

* Part used only in US-built cabinets
# Part used only in Ireland-built cabinets

A040935-01
Joystick Assy
75-99511 (See Figure 5-2)
75-9910NO NutWasher Assy
160013-001 Stamped Nut

Leaf Switch with Button Holder

043478-01 %, 0or | _ ' i
043478-51 § ! .
Control Panel Decal

.

042875-01 +, or
042875-51 %
Control Panel

178030-002
Button Assy

o . A 78-6900402
7 : A Foam Tape

75-5116E
Carriage Bolt

A043460-01
Harness Assy

Figure 5-1 Control Panel Assembly
A043477-01 A (US)
and A043477-51 A (Ircland)

SASEWVMUNT
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Road Runner

IMustrated Parts Lists

Control Panel Asscmbly
Parts List
Part No. Description
A040935-01 Hall-Effect Joystick Assembly—see Figure 5-2
A043460-01 Control Harness Assembly
75-5116B #10-24 x 1-Inch-Long Black Carriage Bolt
75-9910N0 #11 5/8-Inch Stamped Nut
75-99511 #10-24 Nut/Washer Assembly
78-6900402 1/4-Inch x 1/8-Inch-Thick Foam Tape (24 inches required)
042875-01 * Control Panel (042875-51 #)
043478-01 % Control Panel Decal (043478-51 @)
160013-001 Leaf Switch with Button Holder
178030-002 Orange Button Assembly

* Part used only in US-built cabinets
# Part used only in Ireland-built cabinets

sasewd
ARCAIEJ

www. basementarcade.com CL A S 9108



Ilustrated Parts Lists

039721-01
Lower Housing

041283-01

039720-01
X-Direction Slide

039718-01
Y-Direction Slide

039715-01

Actuator

039711-01
Plate

82-AL620
#6-20 Screw

A043489-01 / .
PCB Asey é

172007-3604 / 176018-003

#6-32 Screw #8 16 Screw

Road Runner

039713-01 N
/ Disc

040304-01
Ball Handle

041512-01
Spring

039712-01
Plunger

A040932-01
Upper Housing Assy

039722-01
Upper Housing

73-20814
%%-Inch Pin
|

) 039716-01

/ Pivot Ball

73-20509
0.086-Inch Pin

T 040693-01 )

l Actuator Ball

Figure 5-2 Hall-Effect Joystick Assembly

A040935-01 D
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Road Runner

Hall-Effect Joystick Assembly

INustrated Parts Lists

Parts List
Dcsignator Description Part No.
Upper Housing Assembly includes: A040932-01
Plunger 039712-01
Disc 039713-01
Pivot Ball 03971601
Upper Housing 039722-01
Ball Handle 040304-01
Actuator Ball 040693-01
Plunger Spring 043696-01
0.086 x 0.563-Inch Roll Pin 73-20509
0.125 x 1%-Inch Roll Pin 73-20824
Hall-Effect Joystick PCB Assembly includes: A043489-01
Cl 4.7 uF, 50 V Electrolytic Capacitor 24-500475
J1 4-Circuit Header Connector 79-58356
R1 10Q +5%, % W Resistor 110000-100
R2, R3 2kQ +5%. % W Resistor 110000-202
R4, R5 22092 +5%, % W Resistor 110000-221
R6, R7 10 k Horizontal Potentiomer=r 119002-103
71,72 Hall-Effect Magnetic-Sensor Transistor 133030-001
Mounting Block 043487-01
#4-24 x 1/4-Inch-Long Cross-Recessed Thread-Cutting Pan-Head Screw 82-AL404
#6-20 x 1% -Inct-Long Thread-Cutting Cross-Recessed Pan-Head Screw 82-AL620
Hall-Effect Positioner Plate 039711-01
Actuator 039715-01
Hall-Effect Y-Tirection Slide 039718-01
Hall-Etfec X-Direction Slide 039720-01
Lower Hall-Effect Housing 039721-01
125 Diameter x 0. A25-Inch-Long Magnet 041283-01
Lithium Grease Lubricant 107027-001
#8-16 x 2% -Inch-Long Thread-Forming Cross-Recessed Pan-Head Screw 176018-003

#6-32 x 1/4-Inch-Long Thread-Forming Type-C Hex Washer-Head Screw

172007 3604




Tllustrated Parts Lists Road Runner

R 5] C D E H
187442~
% I 18
L80% o vt a
SV

oot | o far)
-
B Y a—

cre

30K 256

sﬂﬁw_-mﬁ ED@L!!-M_] Suh ) " |:| o 17

2L o [T} o
{ o

] s 073354
3[] i "'E] 136080~ 3 ED % oI Dg zozD
o3 L He
§ = 0.8 =l 2583
E] £x §E] 1360%0-X30 . e 5 13 825t
w380 o R
CG’ a --]- i% 32}3
L A= T FE
§5 (a0 W = < g§
o ] = BE L G
196040~ x94 L80% o 2 = o858
oru (T oew[9 o m ~— — é%’g%
H ] X H SE0s
x| % 32 o £ = = So8E
S LDWER UPPER Lapo = o 8_§ E{g b
» 2556828
JgPL T — sl— 10 $38558
L8z7 Lezve Lste1 § g o3
£80
" = = .= w EZEF== g8z Ec2
e . FES.ES
e Y IR R 3 IZcsE
C— *E] 1360%0- X07 _ | ’n[ 196088-x13 EﬂU{ seone-xa1_[£F qu 2§§§25
S:8553
E o o T BIEBSE
T T
] u‘ SLi[1e2 “0- K08 136040~ 196040~ X20 2 332 85
5770\ cSz0E
l:] ,J:l? K2 cu Os2EZS
& - 52C5%
o :j LJL 56040-X04 sssnvo-xes | “5lI{ ame0u0- wes E ;ggg 22
196050 G egbg%%
SN\ D%mm x10 g[]} 19600-x24 | au% 136040-X22 F U} 36 §§g§§§
Q%2358
= o—— | 4 pag
“D Uﬂ CEN o Y= = %%i” H
g e : : " il
] 196040~ xugU} l‘x E]} |z ED} |=EDLT?_F‘: §g§§g
g; forais-101 zsms-mx 137415-101. 137413-101 g .‘g_E §.§
d - M— e W W oak Tre Wk BT 322‘;&2
& gesct
; - K VT I3}
136040- X1 136080~ X03 186040~ X1 23%%
§ JCPZ Tsive 3 z ZZ:%_
Z ?E‘ -
> g |[poo % I“DE i
3 o 3[:] 136080~ [] 136040~ U 136040~ X1% §§§§§

OPLL-OP3L RS SHOWN
2%
128

TN e ¥ o D&,m FD:j
% SHgES "
Q w sugx a ﬂﬂ}uww-xw o 3[]} 136040~ X318 F DF 196040-X16 Jn e Far b
2 A B _C D E_F H

Figure 5-3 LSI Cartridge 3 PCB Assembly
A043486-01 A
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Road Runner

LSI Cartridge 3 PCB Assembly

Illustrated Parts Lists

Parts List
Designator Description Part No.
Integrated Circuits
1B Integrated Circuit, EPROM, Type-27256, 300 ns 136040-104
1D Integrated Circuit, EPROM, Type-27256, 300 115 136040-118
1F Integrated Circuit, EPROM, Type-27256, 300 ns 136040-116
2B Integrated Circuit, EPROM, Type-27256, 300 ns 136040-103
2D Integrated Circuit, EPROM, Type-27256, 300 ns 136040-117
2F Integrated Circuit, EPROM, Type-27256, 300 ns 136040-115
3B Integrated Circuit, EPROM, Type-27256, 300 ns 136040-102
3D Integrated Circuit, EPROM, Type-27256, 300 ns 136040-106
3F Integrated Circuit, EPROM, Type-27256, 300 ns 136040-114
4A Integrated Circuit, Type-74LS244 37-74LS5244
4B Integrated Circuit, EPROM, Type-27256, 300 55 136040-101
4D Integrated Circuit, EPROM, 1ype-27256, 300 ns 136040-105
4F Integrated Circuit, EPROM, Type-27255, 300 ns 136040-113
5/6D Integrated Circuit, Type-74LS04 37-74LS04
S5A Integrated Circuit, EPROM, Type-745473 156040-125
5B Integrated Circuit, SLAGS 137415-101
5D Integrated Circuit, SLAGS 137415-101
SF Integrated Circuit, SLAGS 137415-101
SH Integrated Circuit, SLAGS 137415-101
6A Integrated Circuii, Type-74LS244 37-74LS244
6B Integrated Circiit, EPROM, Type-27256, 300 ns 136040-110
6D Integraved Cizcuit, EPROM, Type-27256, 300 ns 136040-124
6F Ini«grated Circuit, EPROM, Type-27256, 300 ns 136040-122
7A Tntegrzied Circuit, EPROM, Type-745472 136040-126
7B lnitegrated Circuit, EPROM, Type-27256, 300 ns 136040-109
7D integrated Circuit, EPROM, Type-27256, 300 ns 136040-123
7F Integrated Circuit, EPROM, Type-27256, 300 ns 136040-121
8A Integrated Circuit, Type-74LS30 37-74LS30
8B Integrated Circuit, EPROM, Type-27256, 300 ns 136040-108
8D Integrated Circuit, EPROM, Type-27256, 300 ns 136040-112
8F Integrated Circuit, EPROM, Type-27256, 300 ns 136040-120
9A Integrated Circuit, Type-74LS30 37-74LS30
9B Integrated Circuit, EPROM, Type-27256, 300 ns 136040-107
9D Integrated Circuit, EPROM, Type-27256, 300 ns 136040-111
9F Integrated Circuit, EPROM, Type-27256, 300 ns 136040-119
10/11F Integrated Circuit, Type-74LS00 37-74LS00
10A Integrated Circuit, Type-74LS27 37-74LS27
10B Integrated Circuit, Type-74LS244 37-74LS244
10F Integrated Circuit, Type-74LS161 37-74LS161
11A Integrated Circuit, EPROM, Type-27256, 200 ns 136040-129
11C Integrated Circuit, EPROM, Type-27256, 200 ns 136040-128
12A Integrated Circuit, EPROM, Type-27256, 200 ns 136040-135
12C Integrated Circuit, EPROM, Type-27256, 200 ns 136040-134
12E Integrated Circuit, Type-74LS04 37-74L504
SeWapn? 57
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Illustrated Parts Lists

LSI Cartridge 3 PCB Assembly
Parts List, Continued

Road Runner

Dcsignator Decscription Part No.
13A Integrated Circuit, EPROM, Type-27256, 200 ns 136040-131
13C Integrated Circuit, EPROM, Type-27256, 200 ns 136040-130
13E Integrated Circuit, Type-74LS161 37-74L5161
14A Integrated Circuit, EPROM, Type-27256, 200 ns 136040-137
14C Integrated Circuit, EPROM, Type-27256, 200 ns 136040-136
14E Integrated Circuit, EPROM, Type-27128, 300 ns 136040-142
15/16E Integrated Circuit, EPROM, Type-27128, 300 ns 136040-143
16A Integrated Circuit, EPROM, Type-27256, 200 ns 136040-139
16C Integrated Circuit, EPROM, Type-27256, 200 ns 136040-138
17A Integrated Circuit, EPROM, Type-27128, 200 ns 136040-141
17C Integrated Circuit, EPROM, Type-27128, 200 ns 136040-140
17E Integrated Circuit, EPROM, Type-27128, 300 ns 136040-144
18A Integrated Circuit, SLAPSTIC 137412-108
18C Integrated Circuit, Type-74LS04 37-74LS04
Capacitors
C1-C45 .1 uF, 50 V, Ceramic Capacitor 122002-104
C46 .22 pF, 25V, Ceramic Capacitor 122004-224
C47 .0068 uF, 50 V, Ceramic Capacitor 122015-682
C48-C52 .1 uF, 50 V, Ceramic Capacitar 122002-104
C53 .22 pF, 25V, Ceramic Capacitor 122004-224
C54 .1 pF, 50V, Ceramic Cagzcuor 122002-104
C55 .22 pF, 25V, Ceramiic Capacitor 122004-224
C56 .0039 uF, 50 V, Ceramic Capacitor 122015-392
C57-C62 .1 uF, 50 V, Ceranitc Capacitor 122002-104
C63 .0012 pF SOV, Ceramic Capacitor 122015-122
C64 .018 u¥; 39V, Ceramic Capacitor 122015-183
C65 100 ¥ 100 V, Ceramic Capacitor 122016-101
C66-C78 .1 «F, 50 V, Ceramic Capacitor 122002-104
C79~C90 4.7 uF, 50V, Electrolytic Capacitor 24-500475
C91-C93 10 pF, 35V, Electrolytic Capacitor 24-350106
C94 100 uF, 25 V, Electrolytic Capacitor 24-250107
C9%6 .0027 pF, 50 V, Ceramic Capacitor 122015-272
Connectors
OP1L-OP3L 6-Position Header Connector 179177-006
OP1U-OP3U 6-Position Header Connector 179177-006
OP1L-OP3L 2-Position Connector Receptacle 179178-002
OP1U-OP3U 2-Position Connector Receptacle 179178-002
Transistors
Q3 Integrated Circuit, 79L0S (Acceptable substitute is part number 37-7905) 37-79L05
Q4 Transistor, 2N3904 34-2N3904
Qs, Q6 Transistor, 2N3906 33-2N3906
Resistors
R1 330Q, +5%, % W Resistor 110000-331
R2 220Q, +5%, Y% W Resistor 110000-221
R3, R4 4.7kQ, +5%, % W Resistor 110000-472
RS 2.4kQ, +5%, % W Resistor 110000-242
5-8 Sasewa &!T
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Road Runner Illustrated Parts Lists
LSI Cartridge 3 PCB Assembly
Parts List, Continued
Designator Description Part No.
R6-R9 4.7 kQ x 9 Single-In-Line-Package Resistor 118010-472
R10, R11 2.4KQ, +5%, % W Resistor 110000-242
R12-R14 4.7 k@ x 9 Single-In-Line-Package Resistor 118010-472
R15-R17 2.4kQ, +5%, % W Resistor 110000-242
R20 10kQ, +5%, % W Resistor 110000-103
R21 5.6kQ, +5%, % W Resistor 110000-562
R22 10kQ, +5%, % W Resistor 110000-103
R23 43k, +5%, % W Resistor 110000-433
R24, R25 20kQ, +5%, % W Resistor 110000-203
R26 43k, +5%, % W Resistor 110000-433
R27 1.8k, +5%, % W Resistor 110000-182
R28 3.3kQ. +5%. % W Resistor 110000-332
R29 390 Q, +5%, % W Resistor 110000-391
R30 56 kQ, +5%, % W Resistor 110000-563
R31 12 kQ, +5%, % W Resistor 110000-123
R32 1kQ, +5%, % W Resistor 110000-102
R33 10kQ, +5%, % W Resistor 110000-103
R34 3.3kQ, +5%. % W Resistor 110000-332
R35 8.2kQ, +5%, % W Resistor 110000-822
R36 33k, +5%, % W Resistor 110000-332
R37 10k, +5%, % \¢ Resistor 110000-103
R38 3.9KkQ, +5%, ¥4 W Resistor 110000-392
R39 10kQ, +5%, % W Resistor 110000-103
R40 4.7kQ, +3%, ¥ W Resistor 110000-472
Miscellaneous
GND1, GND2 Tes Point 179051-002
+5V1, +5V2 Test Point 179051-002
1d.Contact, Medium-Insertion-Force IC Socket 79-42C14
16-Contact, Medium-Insertion-Force IC Socket 79-42C16
20-Contact, Medium-Insertion-Force IC Socket 79-42C20
28-Contact, Medium-Insertion-Force IC Socket 79 42C28
40-Contact, Medium-Insertion-Force IC Socket 79-42C40
SASRWE &!3
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Road Runner*

Coin Information and Game Statistics

Date:

Aux Coins
Left Coins
Right Coins

1 Plyr Games
2 Plyr Games
Mins Played
Mins Pwr Up
Aux Cntr 1
Aux Cntr 2
Aux Cntr 3
Error Count
Avg. Game Time

Not used in Road Runner game

Number of coins deposited in: left coin mechanism
Number of coins depositcd ir right coin mechanism
Number of games played as a 1-player game
Number of games played as a 2-player game

Total time, in minutcs, of all games played

Total time, in rainutes, the game has been turned on
Total nuriber of times game continuation feature used
Total tumbier of tickets dispensed

For manuiacturing use only

ZEPRCM errors

Average game time per play in seconds

Histogram Information

Length of
Game in

Seconds 1 2 3

Number of Games That Reached Level

4 5 6 7

0-59 )

60-89 v

90-119 AN

120-149

150-179

180-209 !

210-239

240-269

270-299

300-329
330-359

360-389

390-419

450-479

480-509

510-539

540 and up

High Scorc

Histogram Levels 1-4:
Number of games that ended at that level (1-4). These are only games
that were played without using the game continuation feature.

Histogram Level 5:
Number of games that ended on level 5 or above. These are only games
not using the game continuation feature.

Histogram Level 6:

Number of games that ended on the level where started. These are only

games that were played using the game continuation feature.
Histogram Level 7:

Number of games that progressed to a higher level than the starting
level. These are only games that were played using the game continua-

tion feature.

*Trademark of Warner Bros. Inc. used by Atari Games Corporation under license
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