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Inleiding

De Constructopedia™ is een bouwgids voor het Robotics .\‘
o gesties, aanwijzigingen en tips waarmee je aan d nt
LM‘“J met je eigen uitvindingen. :

.‘“ -Volg de volgende aanwijzigingen om een updrqfh{ﬁadar de Fﬂﬂﬁ ,;" kri €

.1.';‘.
—

..__..a—---'*—"|l_ . ;':l_. EH Fl\'h

‘ Leeshetunderdeel waOntwerpas op de
rﬂmenhegmm YouWen van
kuﬂtd ictopedia ge "

J
'

2. FRGERAHHEE_E,NJ -y

Je programmeert de robot met RCX-
code (meegeleverd met de software).
De RCX-code bepaalt hoe je robot
reageert op zijn omgeving.

X '*-». .
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3LTE | .

Nadat je het pr grammavan]ePth tgela
n, kan je robot Jen en reageren op

zijn omgeving. Laat je creatie zijn gang gaan

en kijk wat er geb 'l t.

~ é/‘,' " Met LEGO MINDS?%ﬁMQS" krijg je The Pawrnfﬂabnﬂcs@ﬁurfmmﬂ"ﬂ“xh iﬁ
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AAN DE SLAG )

De volgende stappen helpen je bij het
installeren van jouw Robotics Invention
System ™.

Batterijen installeren

Voor de RCX zijn 6 nieuwe AA/LR6-batterijen
vereist. Bij voorkeur alkaline-batterijen. Je
kunt ook oplaadbare batterijen gebruiken,
maar die hebben misschien minder vermogen.

Instructies voor het gebruik van de
batterijhouder:

oV

|e moet nooit verschillende soorten batterijen
tegelijk gebruiken in één batterijhouder. Als je
de RCX lange tijd niet gebruikt, of als de
batterijen leeg zijn, moet je de batterijen uit
de batterijhouder halen. Lege batterijen
kunnen gaan lekken en de RCX beschadigen.

Je moet oplaadbare batterijen niet zelf Installeer de batterijen op de aangegeven manier,
opladen. Laat je ouders dat doen.

Als de batterijen van de RCX bijna leeg zijn,
—=—» verschijnt dit pictogram in het
RCX-weergavevenster.

Motoren aansluiten

Als je een motor op de RCX wilt aansluiten,
moet je de zwarte kabel met aansluitplaten
gebruiken.

Sluit het ene uiteinde van de kabel aan op de
motor en het andere uiteinde op een zwarte
uitgangspoort.

De kant waarop je de kabel aansluit, ﬁ'-‘ﬁ
kan de richting van de motor
beinvloeden, Als je de modellen
uit deze Constructopedia bouwt,
moet je de kabels op de
aangegeven manier aansluiten.

‘__.' e



I NY Y

- De motor draait de De motor draait de

-

ene kant op. andere kant op.
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NaleL

Sensoren aansluiten

|I 1
T

- Als je de aanraaksensor wilt aansluiten
. op de RCX, moet je het ene uiteinde van de

. kabel aansluiten op de sensor en het andere
uiteinde op een grijze sensorpoort.
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. Aan de lichtsensor is al een kabel
- verbonden. Sluit de plaat aan op een
grijze sensorpoort.

. Als je de modellen uit deze

- Constructopedia bouwt, moet je de
- sensoren aansluiten op de poorten die in
de bouwinstructies zijn aangegeven.

De Pathfinder bouwen

De Pathfinder is een robot die je zult gebruiken
- in de Trainingsmissie-sectie van de CD-ROM.
- Het is een inleiding tot het bouwen van robots.

Op de volgende pagina's wordt getoond hoe je
. deze moet bouwen.,




PATHFINDER )

. De Pathfinder is een robot die je bouwt voor de
. trainingsmissies in de software.

Als je de robot wilt bouwen, volg je deze vier stappen
(controleer eerst of de batterijen zijn geinstalleerd).
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Nu kun je de Pathfinder gebruiken voor de trainingsmissies.




‘ PROJECTIDEEEN )

Hieronder staan de drie robots die in de opdrachten
worden gebruikt. Je kunt ook zelf een robot voor de
opdrachten ontwerpen.

De Roverbot

is een sterke en solide kleine robot die jouw
huis verkent. Hij kan obstakels omzeilen,
een fel licht volgen en een zwarte lijn
volgen.

Ga naar pagina 10 voor de bouwinstructies.



De Acrobot

is een snelle, wilde robot die alle kanten op gaat. Hij is
een kleine clown die op een veilige manier acrobatische
kunstjes kan doen door obstakels te omzeilen.

18 30 NV
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Ga naar pagina 36 voor de bouwinstructies.
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De Inventorbot

is een slimme en oplettende
staande robot. Hij kan je groeten,
een object gooien en als
inbraakalarm dienstdoen. Hij doet
precies wat jij wilt nadat jij hem

hebt geprogrammeerd., A~ -
.-J:F'_T_,_F-F"'“__F i |
e __...--""H:J;:_’/ E /
bouwinstructies. '“‘Ql]___wl_ o < \ |

Ga naar pagina 56 voor de
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‘ ROVERBOT-SECTIE )

Hier volgt een overzicht van de Roverbot.

Op de volgende pagina's staan de bouwinstructies voor elk onderdeel.
Begin met het bouwen van het aandrijfblok en kies daarna de onderdelen die je wilt toevoegen.

~
De wielensets
Pagina 17
De poten
Pagina 18
A

De rupsbanden
Pagina 21

Het aandrijfblok
Pagina 12

Het aandrijfblok en de RCX vormen
samen de Roverbot.

Opmerking: Ga naar Speciale functies op
pagina 88 voor extra onderdelen en
ontwerpsuggesties.



Voorbeelden van de Roverbot.
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De bumper
Pagina 26
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De dubbele bumper
Pagina 30
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De lichtsensor
Pagina 34
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Dit is het aandrijfblok van de

Roverbot. Zorg dat je de kabels op de
aangegeven manier aansluit.
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Wielensets
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Maak de wielen op deze manier vast aan het
. aandrijfblok.

Als je het aandrijfblok nog niet hebt gebouwd, ga je
. naar pagina 12.
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Maak de poten op deze manier vast aan het
aandrijfblok.

Als je het aandrijfblok nog niet hebt gebouwd,
ga je naar pagina 12.



. Rupsbanden

Deze bouwinstructies laten je zien hoe je een van de twee rupsbanden maakt.
Als je twee rupsbanden nodig hebt, voer je deze bouwinstructies twee keer uit.
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Maak de rupsbanden op deze manier vast aan het
aandrijfblok.

Als je het aandrijfblok nog niet hebt gebouwd, ga je
naar pagina 12.
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Maak de bumper op deze manier vast aan het
aandrijfblok.

Als je het aandrijfblok nog niet hebt gebouwd,
ga je naar pagina 12.
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3 Dubbele bumper
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Als je het aandrijfblok nog niet hebt gebouwd, ga je
'fﬂ_r[.-

Maak de dubbele bumper op deze manier vast aan
naar pagina 12,

het aandrijfblok.
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Lichtsensor




Maak de lichtsensor op deze manier vast aan het aandrijfblok.

Als je het aandrijfblok nog niet hebt gebouwd, ga je naar pagina 12.
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a ACROBOT-SECTIE )

Hier volgt een overzicht van de Acrobot.
Op de volgende pagina's staan de bouwinstructies voor elk onderdeel.
Begin met het bouwen van het aandrijfblok en kies daarna de onderdelen die je wilt toevoegen.

De grote wielen
Pagina 45

Het aandrijfblok
Pagina 38

Het aandrijfblok en de RCX vormen
samen de Acrobot.

Het draaiwiel
Pagina 46 Opmerking: Ga naar Speciale functies

J op pagina 92 voor extra onderdelen en
ontwerpsuggesties.
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Voorbeelden van een Acrobot.
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De lichtsensor
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= Aandrijfblok

Controleer eerst of de RCX goede batterijen heeft.
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Nu is het aandrijfblok klaar.




Het draaiwiel
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Maak het draaiwiel op deze manier vast aan het
aandrijfblok. Je moet ook de twee grote wielen
vastmaken.

Als je het aandrijfblok nog niet hebt gebouwd, ga je
naar pagina 38.
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Maak de bumper op deze manier vast aan het
aandrijfblok.

Als je het aandrijfblok nog niet hebt gebouwd, ga je
naar pagina 38.
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INVENTORBOT-SECTIE )

Hier volgt een overzicht van de Inventorbot.
Op de volgende pagina's staan de bouwinstructies voor elk onderdeel.
Begin met het bouwen van het lichaam en het voetstuk en kies daarna de onderdelen die je wilt toevoegen.

De tik-arm 2
Pagina 78
Het lichaam
Pagina 58
De knijp-arm
Pagina 81 Het voetstuk
o Pagina 64

Het lichaam, het voetstuk en het hoofd passen op
elkaar en vormen samen de Inventorbot,

Opmerking: Ga naar Speciale functies op pagina 96
voor extra onderdelen en ontwerpsuggesties.



Voorbeelden van een Inventorbot.

-
De lichtsensor
Pagina 86
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De hoed-arm
Pagina 74
o

De werp-arm
Pagina 84

e
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Nu is het lichaam van de Inventorbot
klaar.
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Hier maak je het voetstuk
vast aan het lichaam.

Maak het voetstuk op deze
manier vast aan het lichaam.

>
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Als je het lichaam nog niet hebt
gebouwd, ga je naar pagina 58.
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Maak het hoofd op deze manier
vast aan het lichaam van de
fnventorbot.

Als je het lichaam en het
voetstuk nog niet hebt gebouwd,
ga je naar pagina 58.

Nu kun je een paar armen bouwen
voor de Inventorbot.
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Maak de hoed-arm op deze manier vast aan de
Inventorbot.

Zorg dat onderdeel A precies past in onderdeel B.

Als je het lichaam en het voetstuk nog niet hebt
gebouwd, ga je naar pagina 58,
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Maak de tik-arm op deze manier vast aan de
Inventorbot.

Als je het lichaam en het voetstuk nog niet hebt
gebouwd, ga je naar pagina 58.
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Maak de knijp-arm op deze manier vast aan de
Inventorbot.

Als je het lichaam en het voetstuk nog niet hebt
gebouwd, ga je naar pagina 58.
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Maak de werp-arm op deze manier vast aan de Inventorbot. Zorg dat onderdeel A precies
past in onderdeel B.

Als je het lichaam en het voetstuk nog niet hebt gebouwd, ga je naar pagina 58.
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Maak de lichtsensor op deze
manier vast aan het lichaam
van de Inventorbot.

Als je het lichaam en het
voetstuk nog niet hebt gebouwd,
ga je naar pagina 58,
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Op de volgende vier pagina's staan ideeén en suggesties
om je Roverbot nog mooier te maken.

( Insectenogen

Hk
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Voorbeeld

h

L Hoekige vieugels

L Rechte vieugels




Voorbeeld

; Voorbeeld
Papegaaienkop

Met dit hoofd kun je de robot zo programmeren dat hij reageert
als je zijn "kopveren” aait.
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Speciale functies

(Tafell::-umper

Met deze bumper neemt de Roverbot de rand van een
tafel waar en voorkomt daardoor dat hij eraf valt.

Tip: De aanraaksensoren worden ingedrukt als de bumper
over de rand gaat.

Waarschuwing: Zorg dat de bumpers goed werken
voordat je dit op een tafel uitprobeert.

Voorbeeld



Staartsensor J

Je kunt de staartsensor of de
cycloop op deze manier
vastmaken.

Kabelbesturing w

De kabelbesturing kan worden gebruikt als een
afstandsbediening om de robot te sturen. De
rxabelbesturing gebruikt twee aanraaksensoren.
Gebruik de langste kabels uit de set om de robot
op een zo groot mogelijke afstand te besturen.
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Op de volgende vier pagina's staan idee&n en suggesties
om je Acrobot nog mooier te maken.

L SR

steeltjes

Voorbeeld
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Grote ogen
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Speciale functies . i
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Achterpoten

De insectenkop heeft een
aanraaksensor die moet worden
geactiveerd als de voelsprieten
ergens tegenaan botsen.

De kop heeft ook een lichtsensor
zodat hij een fel licht kan volgen.

94 Kruippoten

J/




LSupﬂerbumper

Met deze bumper reageert de Acrobot als
de bumper ergens tegenaan botst. De
robot is zo snel, dat hulpwieltjes nodig
Zijn omdat hij anders omvalt.

Hulpwieltjes J

Voorbeeld

S3ILONNL ITVIOAdS



 SPECIALE FUNCTIES )

Op deze twee pagina's staan ideeén en suggesties
. om je Inventorbot nog mooier te maken.

Zwaai-arm

)

De zwaai-arm is op dezelfde
manier vastgemaakt aan de

Inventorbot als de hoed-arm
in de opdrachten.

LAan raaksensor-neus

)

Voorbeeld
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Detail
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Hoofdschudder
L8

[ ]

f| &
ey T

n
1]

Als motor A is ingeschakeld,
schudt de robot zijn hoofd.

SALIE

==

Voorbeeld

Doelbumper

S3AILONNG ITVIOIdS

Kun jij de robot zo programmeren dat hij een
object naar de doelbumper gooit en dat hif het
waarneemt als hij raak gooit? Gebruik de
langste kabel om de doelbumper vast te maken Voorbeeld
aan de Inventorbot.



e TIPS EN TR )

Op de volgende vier pagina's staan tips en trucs waarmee je
jouw ontwerpen groter, sterker en sneller kunt maken.

LHneken

Met grijze
verbindingselementen kun je
beweegbare verbindingen
maken.

Met zwarte

Deze kan niet ronddraaien
; Deze kan wel

£av (6) ronddraaien
_.-'_"'H.I
B

Twee balkjes verbinden

verbindingselementen kun je
balkjes stevig vastmaken.

Je kunt ook platen gebruiken.
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Als je twee platen tussen de
balkjes plaatst, wordt de
constructie steviger.

(i9)

( Uitbreidingsbalkjes

Als je balkjes gebruikt om de assen
te ondersteunen, wordt de (
constructie steviger.
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Tips en trucs

Naven toevoegen voor rupsbanden W

De tandwielen zorgen dat de naven kunnen
ronddraaien.

(Het wormtandwiel

Als je de wormtandwielas aansluit op een
motor, gaat het 24-tandwiel heel langzaam

draaien, maar deze krijgt daardoor wel veel
meer vermogen,

Hoekaandrijving

Voor het maken van een aandrijving die schuin
op een hoek staat.

100




ﬂiemaandrijving ( 1:1 aandrijving
Met een riemaandrijving krijg je Als je assen gebruikt van hetzelfde
meer vermogen over een lange formaat, beweegt de aangesloten as
afstand. met dezelfde snelheid als de motor.

(1:3 aandrijving (3:1 aandrijving
Hiermee gaat de as snel draaien. Hiermee gaat de as langzaam
draaien, maar wel met meer
VErmogen.
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LICHTSENSOR/TESTMAT )

De lichtsensor kan met de testmat worden gebruikt.

Als de lichtsensor naar beneden is gericht,
kun je de robot een zwarte lijn laten volgen.

Als de lichtsensor naar voren is gericht, kun je
de robot licht laten volgen of vermijden,

Met de getallen kun je de afstand berekenen.
Kijk hoe ver jouw robot kan komen met verschillende wielen en hoe
lang hij daar over doet.

Laat jouw robot de
- groene blokken

tellen.

Deze kleurenstrip kan worden gebruikt om achter de numerieke waarde van
de afzonderlijke kleuren te komen die door de RCX worden gemeten. Met de
knop View (zie pagina g in de Gebruikershandleiding) of de functie Proberen
(zie pagina 19 in de Gebruikershandleiding) kun je de lichtsensorgegevens
controleren.

Opmerking: De hoeveelheid licht in de kamer beinvioedt de gegevens.
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CODE: NU-INV2747-A

REF: INVENTORBOT PLANS RCX

DEP.: MINDSTORMS

DESCRIPTION:
Dit is een prototype van &
Inventorbot vooruit kan gaan en
gaat. Hij gebruikt maar één motor!

en nieuw aandrijfblok waarmee de %\_ : |
kan draaien terwijl hij achteruit . < |

p het aandrijfblok kan

Door een lichtsensor aar te sluiten o
het verschil ziet

de robot zo worden geprogrammeerd dat hij
tussen de tafelrand en wal daarachter ligt.
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Contacting LEGO® MINDSTORMS™
Technical Support:

Vi

For 24-hour access to updates and answers to frequently asked
questions, or to e-mail a technical question to us, please visit our
Technical Support Web site at www.legomindstorms.com /help

To call a Technical Support Representative, you can reach us at the
following numbers:

» For toll-free support within the United States, 1 800 363-2140

« For free support within the United Kingdom, 0800 026 5878

» For European support outside the United Kingdom,
+ 3120586 4630 '

* For support outside the United States and Europe,
+ 19071 381-3505

Tested to comply with FCC Standards - Al
Hours of service may vary based on geography and FORHOME GR OFFiCE- USE. P
» pdrt 15 of the FCC Rules. Oparation :ﬂ;

.

e '- .mr Interference received including
L Mmay cause undesired operation.

To see what's new, go to mlmnlndﬂumtum *

To purchase addftional LEGO MINDSTORMS producls, go to www.legoworldshop.com
a . . )

5 thee RCX or IR Transmitter not

¥l I‘:..:I fﬂm - h'[‘ four the
thee lisers right to operate the

i T Bl o

Ei?ﬂ‘thEED G FOEp.
HHDETUEME Robotics knvention System, Power of Robotics @ Yolr Com mand, RCX, and Constructopedia. inuldumﬂ:l-lﬂ the Lﬂﬁ'ﬁ

' ' 95098 s a registered trademark of Microsoft Corparation, Pentium® is a uﬁﬁmi hidim:tnflmltn'pmm mmtﬂ:&:iirwpr 4
!!I has contributed to the development of this product.
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THE ROBOTICS INVENTION S'I"STIE_M'D

You hold in your hands a powerful new
technology... the LEGO® MINDSTORMS ™
Robotics Invention System™ 1.5. These
building blacks of the future allow you to
transform your dreams into reality.

With it, you can construct and program
robots. Real robots. Your robots... and you

can train them to move, acl, and think on
their own.

You can create everything from a light-
sensitive intruder alarm to a robotic rover
that follows a trail, You can even build a
new friend.

But that's just the beginning, because you
hold the future in your hands. You have the
tools to build samething that no one else
has ever imagined.,

With your LEGO MINDSTORMS Robatics
Invention System, the line between

science fiction and science fact is blurred.
With LEGO MINDSTORMS, you make your
own future... because you are the future of
building.

MINDSTORMS

The brain of the Robotics Invention
System is the RCX, which stands
for Robotics Cammand
System. The RCX is a
microcomputer, buill
into a LEGO brick.

You can program it
using your PC, or yse
one of its five built-in
programs o control robots.

The RCX uses sensors
(such as Touch and Light)
to take input from its
environment. It can then process
the data to make motors lurn on

and off. With your LEGO
MINDSTORMS Robotics Invention System, you build

rabots that explore the world.




1. BUILD

First, you build your robot using
the RCX and the LEGO pieces
included in the Rabotics
Invention System (RIS). You
can use the Constructopedia”
for help bullding your robot or
build one straight from your
imagination,

2. PROGRAM
Then you use the RIS software to make a
program For your creation in RCX Code.
RCX Code is a LEGO programming
language that takes a building block
approach to programming. You make
programs by placing one block on
anather, If this is all new to you,
don’t worry... the Training Missions
in the software show
vou how to do
this,

3. TEST
Finally, you download your program to the RCX using the special infrared transmitter (IR Transmitter). Your rabot is now

able to move withaut the help of your computer...

.and you are ready to play with vour creation.

..h. .
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1) With your PC turned off, add a 9-volt battery to the IR Transmitter.
Then connect it (with the included cable) to a free serial /com port
on your computer (see page 14 for detailed instructions).

The (R Trensmitter’s cable plugs directly into a 9-pin
male serigl connector, If vour computer has a 25-pin
male connector, yeu will need (o purchase a 9-pin male to
25-pin female adapter (also known as a mouse adapler).

2) Turn on your computer. When Windows 95/ 98 has [ully loaded,
insert the LEGO MINDSTORMS RIS CD into your CD-ROM drive.,
The installation screen of the RIS software should
automatically be launched, so follow the on-screen

|£

directions to install the program. |

if the installation screen does not automatically
load, double-click your CO-ROM drive icon in the
Windows Explorer”. Then double-click the
Setup.exe program and follow the on-screen
directions to install the program.

1 20T

3) Once you have installed the soflware, you are laken
through a series of activities. These “Guided Mode™
activities will help you become familiar with the LEGO
MINDSTORMS Robotics Invention System,

Advanced users: You can skip Guided Mode by
holding down the Control key and clicking the
Adaut button in the Main Menu. If you want fo see the
beginning exercises again, just start as a new user.




2. THE HARDWARE

G __RCX: THE BRICK

The RCX (Robotics Command System) is a

programmable LEGO™ brick. It has three

sensor (input) ports, three outpul ports, Faur

control bultons, an LCD display, and an

infrared transmitter, It also has a =ERSOr pOrtS nfrared transmittes
microprocessor to process programs, internal

memaory to store firmware and programs, and a

built-in speaker to produce beeps and tones.

Being a LEGO brick, it has LEGD studs and
holes to allow the connection of other LEGD
bricks and pegs.

The sensor ports are used far aIta[hing Lighi
and Touch Sensors (as well as Rotation and
Temperature Sansors, not included in this set).

The output ports are used for attaching motors

(as well as lights and other output devices, not
included in this set).

In addition, it has three internal sensors: a
counter (to count events), a timer (to keep
track of time), and an RCX message holder (to

receive messages sent from other RCX units),

By programming the RCX to react to sensors,

you create behaviors for your inventions... you
make your robots smart.




0 __RCX: THE BATTERIES

Batteries
In order to use the RCX, you
must insert six AA/LRS
batteries. Alkaline
batteries are
recommended,
Rechargeable
batteries can be

used, but power may be
reduced.

Instructiens for use of batiery box

Mepagi A difgsent Dypes oF batledies or ald and new batieres o o
bk by boxs Always rémeve the battedes from the batt ere bos ks
wng-term storage-ar f they haove repthed the end of their e, Ligeig
eaking from goad batleries will damage the RCX, Fechargeable

bat terdes shauld be necha wd unede pdull Spperision

Installation:

1. Make sure your RCX is turned off,

2. Remove the gray plastic battery cover,

3. Insert all & batteries. Make sure the “+" sign
on each battery matches the *4+” sign inside
the RCX... all of the batteries go in the same
Way,

&, Put the battery cover back on,

Good to know:

When changing old batteries to new ones,
switch them quickly. IFit takes longer than
ane minute, your RCX's memory is cleared.
This means that your firmware and programs
are erased, I this occurs, just download them
again from your PC.

Battery control with software

To save batteries, your RCX automatically
shuts itself off after being left on for 15
minutes. However, it is possible by using Set
Up Options in the Getting Started section
[Getting Started:Set Up Options) of the RIS
software, to change the "power down” setting
te any ime belween 1 and 9% minutes... as
well as infinity (which is forever, or at least
until your batteries die).

=et Up Options

Select COM pore | &

Download ACK firmware:

Download bBuilt-in programs:

S&] RCK sayvatem ol
sl RCX power down thmi 'm [H
St RCX ramge: short| y Long ]

HLX battes [ LT H

You can also use the RCX battery status bar
in Getting Started:Set Up Options on the
software, to check how much power is left in
your batteries,




=) RCX: THE BUTTONS ]

L
i

The buttons are used to control your RCX and its programs,

On*Off turns the RCX on and off, The other three Run starts and stops the selected program. In the
buttons only work when the RCX is on. “RuUn™ mode, the “little person"” in the display

window appears te be running.
Prgm (which stands for Program) allows you to

switch between the five program slots in the RCX. View [only active after firmware downloaded) allows
The number of the selecled program appears 1o the you to get information on sensors and motors. You
rlight of the “little persan™ in the display window, can see sensor readings at input ports 1, 2, or 3, and

motor direction at outpul ports A, B, or C.

To use the View button to check a Touch (or Light) Sensor's readine:
1. Make sure you have d ownloaded & program that uses a Touch (or Light) Sensor and have run it at least once,

2, Make sure (He Touch Lor Light) Sensorf is attached to a sensor port on you RCX.
3. Make sure the RCX Is an.

4. Press the View button, so the arrow in the display window points to the part where the Touch [or Light) Sensoris

allached.

For the Touch Sensor For the Light Sensor

5. Press and release the Touch Sensor while looking in the 5. While looking at the display window, move the Light
display window. When the Touch Sensor Is pressed, the Sensor's eye back and forth over the black line an the Test
number should be 1. When it is released, it should be 0, Pad. The number will be low when it sees the black line,

and high when it sees the white paper,




ISPLAY WINDOW

)

indow shows you information about the RCX and your programs.

2 3 E"sr.ﬂ_
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son™ running

the RCX is
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O Off
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layed below a
dicates that the
being used by
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The number (1-5) appears to
the right of the “little person,”
It indicates which of the 5
programs will be activated
when the Run button is
pressed.

Dots light in sequence (one
after the other) when a
program is being downloaded
from the PC to the RCX.

Ser, 5 3. 3

OOl
A B o

An arrow displayed above an
output port indicates that the
output port is active. The
direction of the arrow shows
the direction of a motor
tonnected to the port.

The battery-low indicator lights
up when battery charge is low,
It flashes and the RCX beeps
when the battery charge is VETY
low,

- gopp
rmar e

The Software Watch (only
active after firmware
downloaded) shows how many
minutes the RCX has been on
from last setting or resetting.
Turning the RCX off and on, or
downloading firmware again,
resets the Watch.




__THE FIRMWARE )%-ﬁ.

The first time your RCX is turmed on, or after
batteries have been switched (and it took you
longer then ore minute to change them), your
RCK is in “Boot Mode.™

You can see if your RCX is in Bool Mode by
loeking at the display window. If there is no
Software Watch, it is.

Boot Mode
| View 1q P‘rgrn

"'[ { g

Full Function Mode

Ulew

Pram |
o
Eln-EJII [I ’El A ‘ To download firmware Lo your RCX:

1. Run the Robotics Invention System™ 1.5 CD-ROM.
2. Click Getting Started.

3. Click Set Up Options.
4. Turn on your RCX and place it about 4-6 Inches

In Boot Mode, you cannot download programs

to your robot because yvour RCX needs (10-12 ¢m) in front of the IR Transmitter.
rmware. Firmware is special software that 5. Click the gray button to the right of “Download RCX
allows communication between your computer firmware.”

and the RCX to occur. 1t acts as the RCX's

aperating system. Downloading takes approximately 3 minutes. The

Software Watch counts as the firmware is downloading

and will beep when it is done. Do not switch off or move

However, if you are in Boot Mode and do nol :
4 your RCX while downloading.

have access to a PC, or if you just want to play
with your RCX right naw, you can use any of

; s For more detailed instructions on downloading firmware,
your RCX's five built-in programs,

look at Getting Started:Set Up Part 2 on your RIS CD-ROM,
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BUILT-IN PROGRAMS )

There are five programs built into your RCX. You may overwrite (copy over) these programs with your own programs.
Program slots 1 and 2 are locked by default, but you can unlock them in the Getting Started:Set Up (Iptions section
of your Robotics Invention System” software,

Program 1

Purpose: Makes a robot beep and then move
forwards.

How the program Functions: When the
program is run, the RCX beeps once. Then
power is supplied to ports A and C causing the
motors to turn and the robot to move forwards.,

Program 2

Purpose: Controls a robot with twa Touch
S5ensors. The robot moves forwards and turns
to ane side when one Touch Sensor is pressed,
It turns to the other side when the second
sensor is touched,

How the Program Functions: Power is supplied
to ports A and C. The Touch Sensor, attached to
port 1, controls the motar attached to port A.
When the sensor is touched, power stops
flowing to motor A causing the robot to turn,
Touching port 3's Touch Sensor stops power
from flowing to motor C which tauses the robot
to turn to the opposite side,




Program 3

Purpose: Robot moves forwards until its Light
Sensor registers a change of light intensity (for
example, when the rebot reaches a dark colored
surface). It then staps,

How the Program Functions: The Light Sensar
attached to port 2, controls the motors attached
ta ports A and €. When the sensor detects light
intensity (brightness) between 51-100%, power
is supplied to ports A and C. When the sensor
detects intensity between 0-40%, power is
stopped.

Program 4

Purpase: Makes a robot move forwards and
backwards five times, for a random length of
time.

How the Program Functions: Provides power to

eutput ports A and C and repeats the follawing

sequence five times:

* reverses direclion of output ports A and C,

* pauses program for a period between 0 and 3
seconds (motors A and C still turn),

* reverses direction to port A (turning robot},

* pauses program for 0 to 3 second (robot still
turns},

+ and reverses direction on port A again.

When sequence is done repeating, the robot stops.

Program 5

Purpose: Makes a robot move forwards and
change its direction if it encounters an
obstacle in its path. This program uses only
one Touch Sensor,

How the Program Functions: Provides power to

the motors attached to ports A and €. Each

time the Touch Sensor (attached to port 1) is

pressed, the following sequence accurs:

* reverses direction on output ports A and C,

* pauses program for 1 second (robot keeps
moving)

¢ reverses direction on port A (turning robaot),

* pauses 0.5 second (robot continues turning),

* and reverses direction on port € (both
motors are now turning in the same
direction).




IR TRANSMITTER >

Installation:

In order Lo use your IR
Transmilker, vou must
first insert a 9-volt/
alLRé1 battery and then
cannect it to your
computer. An alkaline
battery is
recommended.

The IR Transmitter establishes a wireless link
between your computer and the RCX. With the
IR Transmitter, programs can be downloaded
fram wour computer to the RCX. These
programs can then be executed (run) by the
RCX.

Instridctions far batbery use:

Always memnave the ballery from the (R Transmitter for long-torm
Hotage of dl | has reached the end of §ts 1e. Liguld boaking from a
dead pamery will distage bhe IR Tiansenlitor, Recharpeoble battes ey
M0 ld e eochareed uade r adule supesvisian,

The Steps:

1, Slide battery cover down.

2. Insert battery, making sure the “+" sign
matches the ane inside the Transmitter,

3. Slide battery cover back up.

4. Connect one end of Lthe
cable to the IR

The IR Transmitter uses infrared signals to Transmilter and the
send messages. other end to your
computers com paort
For communication to occur, the RCX and IR (you must have a free
Transmitter must be able to see each other, serial/com port to da
Even though 4-6 inches {10-12 cm) works best this). ' m

for downloading, in optimal lighting
canditions, communication is still possible at
distances up to 90 feet (30 meters) away.
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The cable that comes with your LEGD'
MINDSTORMS ™ Robotics Invention System’
plugs directly into a 9-pin male serial connector,
If your computer has a 25-pin male conneclor,
you will need to use a 2-pin male to 25-pin
fermale adapter (not included).

There are two ranges of transmission avallable, short and
long. Switching settings affects the distance at which the RCX, Set Up Options
and IR Transmitter can cormmumnicate with each other, To
choose a setling, you must change the range on both the IR Selack COM port:

Transmitter as well a8 the software (software switch for the Dowalosd RCX Flrmwares

RLUX located at Getting Started:=Ser Up Options). Download buili-in programsi

Sa RCK system finne:
IR Transmitter Range Switch

et ALK power down timae:

Sen RCX ramge: '.hnrl;rqr l.t.ng'_'l'

RLCX Batgery sranus:

short Long




3, THE SOFTWARE
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Tip for advanced users: If you are already
Familiar with the Robotics Invention System,
you can bypass the Guided Mode, and make all
menus active, by holding down the Cantrol key
while clicking the About button in the Main
ST A S Menu. To make the Guided Mode active again,
BYRTEM = wou need to login with a different user name.,

:TE;-.J-“::-_-.‘E-E?
’r of l__—_l (r' LJ'

O | RCX CODE )

When you login as a mew user, you are in wrmimands
“Guided Mode". Guided Mode takes you :
through the Robaotics Invention System™ and
shows you how it works.,

1RATE™

R
wilchapry  ©

“Gulded Mode”

Login —+ Main Manu -#| Getting Started
Training Center
Intreduction and — iﬂ:’:ﬁ: Tour
Missions 1-4
T : l In RCX Code (located in Program RCX:RCX

Code), you build programs by stacking
graphical blocks. These computer images fit
together like LEGO" bricks,

Set Up Options ¢« SetUp: Part 2  Set Up: Part 1

16




RCX Code is the special programming
language for the Bpbotics Invention System.
In it, each block on the computer screen
represents one instruction (or command),

In RCK Code, you make a program that tells
your RCX what you want it to do. You decide
how you want your robot to act and react, then
you build a program to make it do that, After
you download the program to the RCX, it is
inside your robot and able te control it, For
sxample, to make your robot move, you can
build and then download a program that turns
an your robot’s motors,

Start

; With RCX Code, you
program , :
e build descending
stacks. This means that
vou place the first block

Jeverse on Lhe top and the
A second block below it.
_a When the program runs,
£y il starts at the first block
\B Beep 3 (the Program block) and

Ervd

works ils way down,

When using Sensor Watchers, your program

will have more than one stack. Like a single

stack program, it starts at the first block (the
Program block), and works its way down.

However, when the Sensor Watcher finds what
it is looking for, the program will simultanaocusly
lat the same time) work its way down the

Sensor Watcher's and the Program block's
stacks.

Tip: If your program grows larger than the
computer sereen, you can move the pointer to

the edge of the screen to bring the off-screen
areas into view,

® mn: BLOCKS B

The following is an explanation of RCX Code
blocks, For a description of individual blocks,
see the Help:RCX Code Referenice on the RIS
CD-ROM,

The Program block is the
Tttt beginning (first block) of every
RCX Code program. By right-
clicking the Program block, you
flip it over and can then save, clear, or
download the program, When saving a new
program, click Save as and follow the on
screen instructions, To un-flip the Program
block, cliclk the green checkmark (Accept box).

program




18

Mote: Befare
downloading a program
to the RCX, click the
arrows (o select a
program slot (program
slots P1 and P2 are locked by default, but you
can unlock them in Getting Started:Set Up
Optrons section). If "overwrile” is checked,
your new program will be downloaded Lo the
slot you choose. However, if “overwrite™ is not
checked, your program will be downloaded to
the next unlocked slot.

m Command blocks are
instructions that tell the RCX
what to do: they exacute commands. For
example, Command blocks can make a sound,

turn on motors, wait, as well as reset the
ceunter,

Right-clicking the green Command blocks

{except for Reset Counter, Reset Message, and

Reset Timer) will Mlip the blocks over, When
flipped, you can change the blocks'

information, such as port to be activated,
length of activation, or tone to be played,

Sensor Watchers watch for,
bbb LEM 511dl react to changes in a

robol's environment., They monitor the
readings of sensors and cause an attached
stack to run when specific conditions are met.
For example, a Touch Sensor Watcher can have
a stack that makes the robat reverse when the
Touch Sensar hits a wall,

Clicking the button in the upper left corner
allows you to resize the Sensor Watcher block,

m Stack Controllers allow you to
tontrol the way parts of your
program run. You can cause part of your
program to loop (repeat itself), as well as have
some blocks that only run when certain sensor
conditions are met. For example, a Repeat

While block can make a Tone block repeat
itself for as long as a Touch Sensor is pressed,

Clicking the button in the upper left corner
allows you to resize the Stack Controller block,

) ) Wiy ) ) My Commands are the blocks

SUWEMEED that you make. They are
programming shortcuts that help you keep
your programs organized and efficient. You
can replace a long stack of commands with a
single block, and then use that single block
again and again. In addition ta saving time,
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you make sure that a portion of your program
always runs the same way,

To create your own My Command block, drag a
“New My Command” block from the My
Commands container, Then place a program
lor stack) you have created between the
"begin™ and “end™ blocks of the “New My
Command” block. To give your block a name,
click “untitled” and type in a new name. When
you save your program, your My Command
block is saved in the My Commands container,
It can then be used in other programs.

Clicking the button in the upper left carmer
allows you to resize the My Cammand block.

Thesa tools are useful when programming in
RCX Code,

‘, = The Try-oul tool is helpful for testing the
'l‘-‘_"r| way an RLUX Code block will work with
your robot. To use it, make sure your RCX is
on @nd in range of the IR Transmitter, Then
click the Try-out tool and a code block in vour
program, To cancel the Try-out tool, right-click
Ihe mouse or press escape, Warning: your
RCA may start moving, so make sure it is not
close to the edze of a table,

Clicking Command blocks send commands
directly to the RCX and causes your RCX to run
that block (for example, clicking a Tone block
causes the RCX to play that tone). Clicking
Sensar Watchers shows the attached sensor’s
reading (for example, how much light the Light
SENSOr sees),

. The Copy tool makes duplicating a block
(or blocks) in your program easy, To
use, click the Copy tool and then click the
block (or blocks) you want to copy. The block
you click, in addition to all blocks below it,
is/are copied. Todrop it/them, click whare
yeu want the block(s),
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The Help tool gives you information on

code blocks, To use, click the Help tool
and then a code block (for example, a Touch
sensor Watcher block) to learn how it works.
To cancel the Help tool, right-click the mouse
Or press escape.

The Program Wault icon lets you save o
LM open a program by taking you Lo the

Program Vaull. Once there, you can open,
delete, rename, save and organize your
programs, To use, click the Program Vault
ican.

E The Download /Save button flips the
Program block and allows you to save,
gownload, and clear programs. It has the
same effect as right-clicking the Program
block. To use, click the Download/5ave
button.

H‘ The Trash is used to delete RCX Code
blocks. To use, click and drag a program
block(s) to the Trash. Once hlocks are trashed
(deleted), they cannot be retrieved.

{ ~ PROCRAMVAULT 3 J

T e m—

Like a bank’s safe, the Pragram Vault allows
you to save your valuables for future use, In
addition to usirg the Program Vault to save
programs, you use it to open, delete, rename,
and prganize your programs.,

Saving a program

When you click Save as from the back of the
Program black on the RCX Code screen, you
are taken lo the Program Vault,

In the Program Name window, type in a name
for your program. Then click in the Logbook
window and enter a name for your rabot, as

well as a description of your program and the
robot it contrals,




Itis always a good idea to write a little
information in your logbook, It helps you
remember what vour program does.

When you save your program, it is saved in the
folder highlighted in the Folders’ window. To
save it in another folder, the desktop, or a
Hoppy disk, click on the appropriate item in
the Folders' window,

To save your program, click the Save bulton,
To leave the Program Vault without saving your
program, click the Cancel button,

Opening a program

To access a program, click on the folder the
program is in (in the Folders' window), click on
the program (in the Programs’ window), and
then click the Open button. Instead of using
the Open button, you can also double-click the
program’s icon, When the program is opened,
you are taken back to the RCX Code screen.

Organizing Programs

IF you want te move a program fram one folder
to another, click and drag the program (from
the Programs' window) to the folder (in the
Folders’ window) you want it to be in. To see
programs in another folder, click on the folder
in the Folders® window,

It you want to delete a program, drag it to the
Trash (the last folder in the Folders’ window),
If you change your mind, just open the Trash
and drag the program lo another folder,
However, the Trash folder is automatically
emptied every two days. When it is emptied,
all of its contents are permanently destroyed.

To leave the Program Yault without opening 3
pragram, click the Done button,

Note: The built-in programs and Challenge
files in the Robotics Invention System folder
are locked: you cannot rename, move, or
delete them. However, you can open these
files and then use Save as (on the back of the
Program Block) to save them as your awn
programs in wour own folder.




To help you develop your ideas, the LEGO"
MINDSTORMS™ Online Community is provided
on the Internet at www.legomindstorms.com.

Clicking the WWW button Launches your
computer's web browser, If you do not have a
browser installed, clicking the button has no
effect. You also need an internet cannection,

Al www. legomindstorms.com, you can create
your own home page to display pictures of

your robotic creations, You can also upload
your RCX Code programs, as well as download
the programs of others,

You can talk to other users, swap strategies,
and post your own building ideas on message

boards. There are also an-line tutorials to help

you master programming and building tasks.

In addition, new challenges are made available

throughout the year.

The LEGO MINDSTORMS website is an internet
community of robotic beginners and experts: a
place where you share your expertise, as well
as learn from other robots/users. At the
website, you can also register your Robotics
Invention System,

Note: Your Online Community membership
card Is enclosed in the set. On this card, you
will find your exclusive membership number
which you will need when you log on for the
first time.

You can also buy additional sensors and
maotors on the web at the LEGO store
(wwwlegoworldshop.com). In addition to
buyirig an extra part, you can buy a
Temperature Sensor, a Rotation Sensor, as well
as a Remote Control for your robot, and
expansion sels.

— —— -




A: TROUBLE SHOOTING 3

A maore detailed trouble shooting section is included in the Rabotics Invention System” CD-ROM. To access the

utility from the computers desklop, click the Start menu bulton., Then locate the Trouble Shooting program that
i5 inside the LEGO Mindstorms:Robotics Invention System folder. You will also lind the Read Me document in

that folder which contains more information.

If your canno! download programs and/or Firmware to

your RCX, make sure you have correctly inserled good

batteries into Both your IR Transmitter and your RCX.

AlSD ke sere:

& your RLA 1S turmed on

& your ROX I8 4-6 inches [10-12 em) away from, and
facing, the IR Trapnsmitter

» your IR Transmitter is lirmly connected Lo COMI,
COM2, COME ar COMA4 of your computer {Test that
caommunication with COM1, COM2, COM3 or COM&
s working in Getting Started: Set Lp Options)

» your |R Transmitter and software (Getling Started:
Set Up Options) are sel to long range

» Note: If there is another RCX nearby, try switching
the [R Transmitter as well as the soltware setting
\Getting Started:5et Up Options) to short range

» you avoid infrared signals from other IR devices,
such as TV & VCR remote controllers, computers
with IR communication ports

* the RCX and IR Transmitter are shielded from stiong
light. Awoid direct sunlight, Fluorescent lights can
also cause problems

= the RCX and IR Transmitter are away from strong
e lectric field sources, such as TV tubes and laptap
TFT displays,

If your RCX is not working, make sure yau have

carrectly imserted good balteries and thal your REX is
turped on,

IF you are having trouble with sensors and/or motors,

make siires

* the motor(s) and/or sensor(s) are attached firmly

= the motar(s) and/or sensor(s) are wired correctly
(refer to Constructopedia, pages 4-5)

* the motoris) and/ar sensor(s) are plugezed into the
port{s) selected in your program

* if you are using a Sensor Watcher block in your
program, that the necessary sensor reading is
reached. Forexample, if the Light Sensor is sel to
check for 0-50, does the sensor ever show a reading
between 0 and 507

If you are having trouble with the software, rebont
your compuiter and restart the program. If the
program conlinues to have problems (such as it being
umable to locate resources) you may need to reinstall
the program. To reinstall the program, Insert the RIS
LD into your computer. When the introduction window
appears, chick Reinstall. 1f this window does not

appear, open the contents of the CO and double click
Autorun, then click Relnstall.
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0 _B: ADYANCED PROGRAMMING )

Up to five programs can be stored in your RCX.
Each program can have up 1o 9 different stacks
which are executed simultanecusly (multi-
tasking); a stack is either the Program block
stack or a Sensor Watcher stack., Within the
RCX, only one program can be active at a time.
Programs on the same RCX cannot control one
another, nor can they be linked,

- prugi_hm

g I3

-,

Fomr KR

Music

For every five Tone blocks in a
program stack, you need Lo
include one Wait block with the
total time of the five Tone blocks.
For example, place a Wait block
of 1.0 second after five Tone

1:%7
for i
tame

h&t blocks that each have play time

of 0.2 seconds.
3,

gl This chart shows the frequencies

that correspond to specific notes

very | | Ve

Liorw Lo Middle | High | Hi
c 131 26 | 52F | 1T | 2091
E 139 21T x| 1109 | XZLT
1 147 294 S87 | 1178 | 239
D ] G 11) f13 1 245 ) LG
E 188 130 fel 1320 | 264
F 175 150 A£G 1308 1707
i 185 | 3 741 1482 2963
(# |6 192 785 1570 3144
o# 208 416 B33 e 3306
A 320 A iyf) a0 1 740 3530)
A 213 i s 933 LHAS 179
B a7 4 34 RE 1975 1951

program e

Cotirer

i AL

of the musical scale. To make music, enter the
appropriate frequency number in the tone field
of a Tone block.

Counter

The Counter Sensor Watcher is used to watch
the counter. It is used with the Add to Counter
block to count events. In the following
example, the Counter is used with a Roverbot
(Light Sensor pointing down) and a Test Pad.
With the program downloaded to the RCX, the
Roverbot is placed at the long end of the black
ring (on the Test Pad), and Run is pressed,

couniay

The Commler Seqsor Walcher s sof as 250 ¥ sa Hve Wete her arily dbo s fior thp agmiber 3

When a green box (on the Test Pad) is driven
over, the Light Sensor Watcher adds one o the
counter and beeps. The Counter Sensor
Watcher waits for the counter to equal three
(fer three green boxes to have been driven
over). Il then stops the Roverbot and beeps.




Communication between two or more RCX units
An RCX can send a message through its
internal infrared transmitter to a second RCX.
If the second RCX is in range, it will receive the
message and then be able to react to this
Message.

To communicate, you must have at least one
RCX set up (programmed) to work as the
Sender and al least one as the Receiver. The
Sender RCX must have a Send to RCX
Command block In its Program stack, The
Receiver RCX needs an RCX Sensor Watcher
hlock.

}
program =5 touch The :
Rexen o1 @2 @ 3 fallowing
example is
T o for two
press - robots.
The Sender
RCX has a
TR
oot Touch Sensor

attached to
sensor port
1. Each time
its Touch Sensor is pressed, it plays a short
tane and sends RCX message number 1.

il
mﬂrng.

The Receiver RCX waits for the RCX message
number 1 to be sent. After it receives the
message, it plays a short tone,

PIGaram
RERMEciEVE

For communication to work, you must press
Run on both RCXs.

Communication between the RCX and the
LEGO™ MINDSTORMS™ Robatics Discovery Set™
Though it is not possible to download RCX Code
to a Scout * {from the Robotics Discovery Set), it
is still possible to control the Scout with an
RCX. Inthis example, an RCX with two Tauch
2ensors and the Scout’s Bug model is used, For
the fallowing RCX Code program to work, the
Scout’s Motion must be set to Forward.

When the Touch Sensor atlached to the RCX's
part 1 is touched, Send Message number 10 is
sent and the Scout turns left, When the Touch
Sensor attached to the RCXs port 3 is
touched, Send Message number 8 is sent and
the Scoul turns right. The Wait blocks of 0.2
seconds are necessary to give the RCX the
time to send the message (o the Scout,




pProgram
ELESrout

respeal 10reye|

begin repeat

repeat wiile
touach

1 82 813

begmn repeat

--‘:-I:I;p
10

myart
0y

et repeat

repeal whnile
torc:h

@1 2 0O 3

e

Breagpir h2preat

i repedat

1 repel

For the program to work, you
must press Run on both the

RCX and the Scout.,
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Wate: When the Scout is running in stand alone mode, it is constantly waiting for
Messages from the RCX,

Message Effects:
1: Seek dark 7: Spin feft (A Rev, B Fwd)
2; Seek light a: Turn right, lorward (A Fwd, B OFf)
3: The Bug dance @: Turn left, reverse (A Rev, B OFf)
& Forward (A Fwd, B Fwd) 10: Turn beft, forward (A O, B Fwd)
5: Reverse (A Rev, B Rey) 11: Turn right, reverse (A OFF, B Rev)
& Spin right (A Fwd, B Rev) 12: Stop (A OFf, B Off )

Messages 4-12 control the Scout for half a second, then the Scout returns to its
original mation. The RCX's motor control overrides the Scoul’s default motion,
However, if a sensor event or a special effect 1akes place in the Scout, it
interrupts the RCX"s Message controlled motion;

Programming without RCX Code

To program your RCX withoul using RCX Code, go to
www.legomindstorms.com/sdk and get the document called
SDK (Software Developers Kit). SDK gives a description about
how the PC Driver (spirit.ocx) works. SDK also describes all of
the commands the RCX can use (some of these commands are
not available in RCX Code), as well as examples of how to
program the RCX from Visual Basic,

i MIINDSTORMS

—— - ——
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Block - A graphical representation of an BCK Code command,
Stack Controller, Sensar Watcher, or My Comimand, They fit
tagether like jigsaw puzzle pieces to build a program,

Challenges - There are 12 challenges in the RIS sel, They ame
open-ended and can be sohved In many ways, but each
chatlenge has an observable outcame. Challenges are used Lo
help the user develop sobot skills, as well as chaflense thair
min .

Com port - A port for conpecting and communicating with
exlernal devices such as modems and IR Transmitters (also
known as a serial port),

Commands » RCX Code blocks thar exed ule an event and in
turn makes the robot perform a function (i.e.. do samething,

Downtoading - The process of transmitting (sending) &n REX
Code program, as well as lirmware, from the IR Transmitier 1o
the RUX,

Firmware - The special software that allows communicalion
sotwean your computer and the RCX to occur, 1l acts as the
RCX's operating system,

IR Transmitter - The device attached to the PC that
cammunicates with the ROCX.

My Commands - RCX Code blocks made by the yser:
programmirg shortcut which the user saves part of their
program in a singie block, The block can bé reused In nther
Programs.

Gutput Port - Any ane of the three black studded plates on RCX
to wihich an sutpul device, such as a motar, can be attached.

Frogram - The stack of ROX Cade blacks below the Program
block, tagether with all the Semsor Walcher stacks, that makac
a robol act and react. The Program block and all Seasor
Watchers are executed simultaneously (at the same lime).

Program Wault - The section of the RIS software that allows (e
user o store and retriewe RCX Code programs. It also a2llows
the 1eser Lo enler deseriptions about his/her programs and
rabots, acling as a logbank,

RCX (Robotics Command System) - The programmable LEGD
brick which is able to store and execute programs down loaded
from a PC. Each RCX has threa oulput, as well as three sensar
porls.

RCK Code - The traphical computer language that uses blodks
for creating RCX programs, The programs are downloaded ta
the RCX which in turn contrals the mehot it is build into,

RIS - The LEGD' MINDSTORMS® Robotics Inverition System

Sensor - There are twao types, Lhe extermnal (oulside) and the
mternal {(inside), An exlernal sensar is.a LEGO brick that can
be attached to a sencor port on an RCX ta sense achange in
its environment. Examples are the Light and Tolch Sensors.
The internal sensors are the Counter, the Timer, and e
intrared receiver,

sensor Port - Any ane of the three gray sludded plates on RCX
to which an saternal senser can be attached (also knowrn as an
input part),

Sensor Watchers - RCX Cocle blocks that monitor (watch)
internal and extermal sensors far am event 10 accur, When the
evenloccurs, tne attached stack is executed (runk. The Sencan
Walcher stacks are executed simultaneausly (at the same
time} with the main program.

Stack - A sequence of RCX Code blocks attached ene below the
other, Slacksare executed sequentially (run from the top to
e botiom).

Stack Controller - RCX Code blocks that use input sensores,
timers ar counter levels to control the execution ofane ar
maore cammand stacks.

Trouble Shooter « A teol in the LEGO MINDSTORMS Robaorics
Invention System software that can be launched when 3
prablem accurs, useally with BCX communications. 1t provide
aedp and gurdance with lixing a problem. &n abbreviated
wersion of it is lacated in the User Guide.
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