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» suggestions, hints, and t.rps that help you yﬁ-'rsmg_gﬂ' __lg_:
“woas well as your own inventions. '

4 “To masler a Challenge, follow these steps:
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~ 1, BUILD -
- Review the Besign Brief on the C
| and start hl.ull;im yeur ol

2.PROGRAM =
You program your rabot with RCX
Code ﬁnclq;!plf in I:ﬁn software).
RCX Code determines how your robot
reacts to its environment.
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GETTING STARTED

®

i The following steps will help you set up
. your Robotics Invention System™,

Installing Batteries

For the BCX to work, 6 new AA/LRéE bat-
teries are reguired. Alkaline are recom-
mended, Rechargeable ballerles can be

- used, but power may be reduced.

1,9V .

Instructions for use of batteny box:
Mever mix different types of batteries in one

: battery box, Always remove the balteries fram the

baltery box for joag-termn storege or if they have
razehed the end of their life, Ciquid leaking from

dead batteries will damage the RCK, Rechangeable

batterios should be recharged under adults cupoery

I Slon.

: When the RCX's batteries are low, this
- jcon =2F will appear in the RCX's dis-
- play window,

RCX: THE BRICK 4

: The RCX (Robotics Command System)
. is a programmable LEGO® brick. It has
i three sensor (input) ports, three output

ports, four control buttons, an LCD dis-
play, and an infrared transmitier.

- It also has a microprocessor Lo process
programs, internal memaory Lo 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 LEGO bricks and pegs.

. The sersor ports are used for attaching

Light and Touch Sensors (as well as
Rotation and Temperature Sensors,
not included in this set}.

‘n‘l
-

Install batteries asshown.

SENSQr porls

)

Infrared troasmitter




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
thres internal sensors:

- atimer (to keep track A b
- of time), an RCX message

. holder (to receive messages
- sent from other RCX units),
- and user defined variables.

| By programming the RCX to react
| to sensors, you create behaviors
- for your inventions...

. You make your robots smart.

Connecting Motors

5 To connect a maotor to the RCX,
. you need to use the black wires
i with connector plates.

Attach one end of the wire to
. the motor and the other end
| to a black output port.

| The side you attach the wire to

i can affect the direction of the

. mater. When building models in

| this book it is important to attach
- the wires as shown.

- Connecting Sensors

. To connect the Touch Sensor to the RCX,
you need to attach one end of the wire

to the sensor and the other to 2 gray
sensar port.

The Light Senscr already has a
¢ wireconnected to it. Attach its

plate to a gray sensor port.

When building the models in
this hook, it is important to con-
¢ nect the sensors to the perts
shown in the building instructions.

Wit rite wie aftached With the wire oitached
this ey Lhi stotor s thicway, the matar limz
orie directian, e oy divesiiog.
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_RCX: THE BUTTONS il

The buttons are ysed ta control your RCX and its programs.

OnrOfF turrs the REX onvamd off, The ather thes huttens only work
welier fhe REX TS on,

Prgm (which stands far Program) allows you 1o switch between the
i e program shots in the REX, The number of the selagted program
sppears o tha right of the “little person™ inthe display window,

¢ T wses the View button to check o Touch {er Light} Sensor’s reading:

Riam starts and stope thesalacted program. In tha “2un® made,
the “Hitle persan™ in the display window appeas 1o bo rnning:

View [anly artive after firmwanz downloaded) allows you to gat infer
mation an sensars and molors, You can see sersar feadings at Input
ports 1,2, b 3, and miotor divection at oulpul ports A8, or

i 1oMake s yol have downlozded a program that 1=e< 3 Touch (oF Light) Serger and have run it at lsastionce.
2, Make surs the Touch (or Light) Sensor s attached 1o a sensor por on you RCX

2o Make s the RO 35 o

4. Press Ehe VMiew button, so the:armow.in the display window points to the part where the Tauch for Cight) Sensar iz attached.

¢ Forthe Touch Sensor

5, Press and release the Touch Senso: while lgoking in the dispiay
window. When the Touch Sensoris pressed, the number shoald
be 1 Whenitis released, it should bed,

Enrthe Light Senens

5. Wik looking at the display window, move the Lighi Sensors eye back
and footh ower the black line anthe Test Pad. The nember wlll b bow
when it sees the black ling, and Nizh when it sees the white papar.

The display window shows you information about the BCA and your programs.

3 Frem | View 4

A B C . 4
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£k 3 F'rgrnl
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The “ttle perstn® running indicates
That the RCX 15 BxeLuling 3 pragram.
The permon slarts ruaning whea tha

Fun-outtan s pressed.

The rumber {1-5) appears ta the right of
the “fittle parson.” If indicates-which of
the 5 programs wlll be activated when
the Run bution is pressed.
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i shartor lang anges infrared communica:
Hom come Tig s op wise i communication
hetwsen the IR Transmitier-and the RCx: s
taking place,

Figm

View 1 7

Em-t:ﬁff; I':
-

Hun

bateery change is low, It flashesand the
REX breps whisn the Battesy charge is
veTy oW,

Biots {ight in sequence [one after
Ui anbier) when a prograin s Deing
cowrlaaded from the P to the RCX

View 1 s 3 from

onof |

Envamow displayed below o sensorn poart
indicates that the sensoc port &' baing
used by e view button.

An-arrow dispiayed above an ouIDUE DpoTt
indicatesihal the output part &= active.
The direction of the arow shows ke
dirsetlon of a mater copnected 10 (he part

The SoftwareWatch fonly aclive after
Frmiwsee dowrilo u'_ied_:- showes bow irany
mirutes the RCY has been on from ast
apitlng o1 nesetting, Turning the REX off
and an, orconmioasing firmware again.
resats tha Watch,




THE FIRMWARE )

The first tme your RCX bs fumed-on, of after Latteries
kave been swikchad (and it fock vou longsr than ane
minute to change tiem), your RCX s in " Boot NMode ™

You @@ see’ii yourREY & inBool Mode by jooking at
thie display window, If theee is o Soltwane Watch, it s

Boot Mode

WView

on-orf I8

Ve 7 3 3 Pm

In Baot Mode, you cannet dowaload pragrams Lo your robot
becausa rour RCX peeds Armwars, Firmwars is spadal soht-
wara that allows commenication betwoan your computar-and
the RCX (o accur It acts as.the ROY's ppemting system.

Howevor, iTyou ame (n Bool Made and do ot have arcess
o3 PL of IEvou |U51'. want f Ela',n' 'l'.llih YoOT HL A ﬁg.‘l! TN,
youcan use arvy ol your ROCs Fve built-in progiams,

IR TOWER )

Thie IR Tower establishes a wiveless ok bebween your
compieter and the REE Withithe iR Tower. programs can
e downioaded fram yodr computer tothe RS These
programsean then he exscuiad: (rund by the RCX,

The 1§ Tower Uses infrarad signals (o send messazes.

Far.communicationto occur, the REX and IR Tower must e
able b see each other Even though 56 inches {10:12 cm)
works best for downfeadies, in optimal lighting cendittons,
commu n?c-a‘tiun isstill poasible.at distances up to &0 et
130 meters) away

T Dewnload irmware 1o your BEX:

Make sdre your tower is phieged In and your $C% s turnied an.
R the Eobatics invention System™ software aad'click the Set-
fings Bution on the Main Menw, Click the Bution fol dowiteading

firmware,

Doronloading takies spprasimalely 4 minutes. The Software Watch
counts as the firmeare is downloading and will beep when itis
dome. donet switchoff or move your RO while downloading,

For mare ioTmations about setting up your RCK 1o wolk with
your PC, poto Sertings,

e iy iz
.._|_T,| ".I;PL'I_"'"' £ F "r e b
¥ %
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@ _ PROJECT IDEAS )

: Below are the three robots used in the Challenges.
- You can also design your own robots for the Challenges.

The Roverbot

is a sturdy and steady-going little robot
that explores your house, It is able to
move around obstacles, as well as fol-
low a bright light and a black lire.

Go to page 10 for building instructions.




The Acrobot

is a fast, wild robot that darts all over the place.
Itisalittle clown that can do acrobotic stunts,
and, by avoiding obstacles, it can do them safely.

Go to page 36 for building instructions.

The Inventorbot =

is a smart and altentive stand-
ing robot. It can greet you,
throw an object, and act as-an
intruder alarm. It will

do your bidding, after you pro-
gram it to. }],";

Go to page 56 for building —~—
frnsiructions.

SNOILONHLSNI ONIATING
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ROVERBOT SECTION

)

Here is an overview of the Roverbot,
The following pages show building instructions for each part.
Start by building the Driving Base, then choose which attachments you want to add.

The Wheel Sets
pageir?

The Driving Base
page 12

The Driving Base, together with the
RCX forms the Roverbot.

Note: For additional attachments,
as well as design suggestions, go to
Special Features on page &5.




—
The Single Bumper

page 26

Sl

The Light Sensor
puge 34

The Double Bumper *° ;
page 30 0 £

Examples of a Roverbot.
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This is the Driving Base for the
Roverbot. Be sure to attach the
wires as shown.

16




Wheel Sets
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: Attach the Wheels to
. the Driving Base like this.

If you have not yet built the Driving Base,
| goto page 12.










a0

Atrach the Legs to the Driving Base like this.

if vou have not yet bulll the Driving Base,
go to page 12.




These building instructions show you how tb make one of the two tracks.
As you need two, do these building steps twice.

k" ?Eﬁg;
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~ BUILDING INSTRUCTIONS
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Attach the Tracks to the Driving Base like this.

If vou have not et built the Driving Base,
go to page 12.
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Attach the Single Bumper to the Driving
Buse like this.

If vou have not yet built the Driving Base,
go fo page 12.
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Double Bumper

30
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~ BUILDING INSTRUCTIONS

Attach the Double Bumper o the Driving Base

fike this.
If vou have not yet built the Driving Base,

go to page 12,
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Light Sensor
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Attach the Light Sensor to the Driving Base like this.

if wou have nat yet built the Driving Base, go to page 12.




@ ACROBOT SECTION )

Here is an overview of the Acrobot.

The following pages show building instructions for each part.
Start by building the Driving Base, then choose which attachments you want to add.

page 45

The Pivot Wheel

The Big Wheels i

nge 46
pag g==

The Driving Base
page 38

The Driving Base, together with the
RCX forms the Acrobol.

Mote: For additional attachments,
as well as design suggestions, go
to Special Features on page 92




Examples of an Acrobat.

| The Light Sensor
page 55

SNOILONYLSNI © Mlﬂ'!lna-

The Single Bumper
page 49
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" BUILDING INSTRUCTIONS
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- BUILDING INSTRUCTIONS

RN
Y- A

Big Wheels

G

i w.Fr.I. A

N/ 4

Now the Driving Base Js finished.

Add wheels to see [t run!

O




Pivot Wheel

W
F




" BUILDING INSTRUCTIONS




" BUILDING INSTRUCTIONS
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“BUILDING INSTRUCTIONS




Attach the Single Bumper te the Driving Base
like this.

If vou have nat yet built the Driving Bose,
go to page 38.




Light Sensor




56

o N
6 _ INVENTORBOT SECTION

- Here is an overview of the inventorbot.
- The following pages show building instructions for each part.
Start by building the Body and the Standing Base, then choose which attachments you want to add.

The Slap Arm
page 78

The Squeeze Arm

page 81 J

The Standing Base
page 64

The Body, the Standing Base, and the Head fit
together to form the Inventorbot.

Mote: For additional attachments, as well as
design suggestions, go to Special Features on
page 2.




Examples of an Inventorhot.

N —
The Light Sensor
page 86
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The Hat Arm
page 74

The Thrower Arm
page 84
o
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:.E_zm INSTRUCTIONS
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Nows the Body for your Inventorbot
is finished.
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Standing Base
















Attach the Standing Base to
the Bogy like this.

If you have not yet built the
Body, go to page 58.

This is where you connect
the Standing Base to
the Body.
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~ BUILDING INSTRUCTIONS







"Armm the Head io the
inventarbot’s Body fike this.

If vou have not vet built the §
Body and the Standing Base,
go [0 page 4.
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Now you are ready to build some
arms for your Inventorbot.
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75




SNOILLONHLSNI DNIATI

Attach the Hat Arm te the Inverntorbot like this.

Make sure piece A fits into piece B.

If you have not yet built the Body and the
Standing Base, go to page 58,
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* BUILDING INSTRUCTIONS




Attach the Slap Arm to the Inventorbot like this.

If you have not yet built the Body and the
Standing Base, go to page 58.

20










Attach the Squeeze Arm to the Inventorbot
like this.

If you have not yet built the Body and the
Standing Base, go to page 58.
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Thrower Arm




Attach the Thrower Arm to the Inventorbot like this. Make sure that piece A fits
into piece 8.

If you have not yet built the Body and the Standing Base, go to page 58.

- m
€
P
g
=
o
=
(V]
—l
I
[ =
0
-1
O
—
wn




B&

Light Sensor °




Attach the Light Sensor
to the (nventorbot’s
Body like this.
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If you have nort yei built the
Body and the Standing Base.
go to page 58.




_ SPECIAL FEATURES )

The following four pages show ideas and suggestions
for dressing up your Roverbot.

example

| by
Angled 'u-'..ll'ings

Straight Wings




gxomple

S3HNLY3d TVIO3dS

example
Parrot Head

With this head you can program your robot to react when
you stroke its “head feathers”




Special Features

[ Table Bumper

This bumper can make the Roverbof sense the edge of a
table and then avaid falling off.

Hink: The Touch Sensors will be pressed when the bumper
gaes aver the edge.

Warning: Make sure buriiper works before trying it on g
toble.

Exmmole




Tail Sensor J

You can aftach the Taill Sensar or
the Cyclops like this.

Cable Control W

The Ceble Control can be used as a remote control
to steer your robot. It uses two Touch Sensors.

Lse the longest wires in fhe set to get the maxinim
distance far cantrol.

l Cyclops

detarl

%)
v
m
e
>
=
n
>
]
c
T
m
7]




é SPECIAL FEATURES )

The following four pages show ideas and suggestions

for dressing up your Acrobot.

S5tem Eyes

g P

kj E [_mrters -@%D
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Special Features ¢« }

Hind Legs

The Bug Head has o Tauch Sensor
that should be activated when the
feelers bump into semething,

It alzo has a Light Sensor so it can
follow o bright light.

example

Dy Crawler Legs




Power Bumper
\ p

This bumper can make the Acrobat react
wihen the bumper hits an object, The

robot is so fost, it needs Support Wheels
te keep it from faifing over,

S3HNLY3d TvIO3dS

exarmple




@ SPECIAL FEATURES )

- These two pages show ideas and suggestions
for dressing up your Inventorbot.

Waving Arm_)

The Waving Arm is gttoched to

the Inventorbof like the Hat Arm exariple

on page 77

o5




.,\Head Shaker Attachment

When moator A is running. the
robot will shake its head.

Can vou program your robot to throw on obfect
ar the Targer Bumper and make it sense when it
hits? Lise the longest wire to connect the Tar-
get Bumper to the Inventorbat.

detail

example

S3HNLY34 VID3dS




6 . TIPS & TRICKS >
| On the following four pages you can find tips

- and tricks to make your inventions bigger, -~ _
. stronger, and faster. (8} This one spins

This does nmat spin

LMa king angles

| Adding axles
S

Gray connector pegs allow
moveable connections,

e
Connecting two beams

Black connector pegs lock
beams firmly.

i

=

Plates can also be used.

98




'F-
| Adding height

Using two plates between
Deams makes your constiiction
more durable,

(- Extending axles

Lsing beams 10 suppar! vour axles
makes your consirdction more
durable.
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Tips & Tricks

Adding hubs for caterpillar treads j

The gears allow the hubs to revolve.

(The Worm Gear

Connecting the worm gear axle to a
motor will cause the 24-tooth gear lo
turn very slowly, but with lots of gower.

Angle gearing

Making a gearing at an angle.

100




Belt Drive

| 1:1 gearing

By using a belt drive, you Using the same size gears
can transmit power over makes the attached axle move at
long distances. the same speed as the motor

|

e o

® w

1:3 gearing | 3:1gearing e
3

Using 1 to 3 gearing causes Using 3 tn 1 gearing causes 5
your axle to spin fast. your axle to turn slow, but with =
w0

pOWer.




GODE; NUE-INVST47 -2
DER: MIMNESTORMS: HEF. [RMUENTORECT PLAMS. PSR § /00

DESCRIP TICN:
This is a protetype for a.new Basa that allows the Inventordot
|0 move forwards and turn while moving backwards. [t uses only - e
one motor! -

By aftaching a Light Sensor 1o the Base, the robot can be pr A
gremmed 1o see ihe difierence between the table edge &
and what ligs beyond it.
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@ LIGHT SENSOR/TEST PAD )

. The Light Sensor can be used with the Test Pad,

(‘u‘u’itn the Light Sensor pointing down,
you can make your robot follow a black
line.

With the Light Sensor pointing forwards,

you can make your robot follow or avoid
light.

Lse the numbers Lo measure distance.
See how faryvour robot goes with different wheels over time,

i Make your robol
i count the green
U blecks.,

This eolor strip can be used to find out an individual color's numerical
value as mezasured by the RCX. Use the View button (a5 explained on
pace &) to see the Light Sensor readings.

Note: the amount of light in your room will effect the reading.
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