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Welcome!

The LEGO Mindstorms Robotics
Discovery Set lets you build robots
that do what you want themtodo. |
You can build things like... ——c

The Bug: Book @

A robotic insect that

The Intruder Alarm: Book @

A light-triggered alarm to keep
people out of your room.
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The Hnnwi Book o

A robotic basketball hoop
that can challenge you
to a game.

...and other things found only in the depths of your imagination. ‘
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Meet the Scout

The Scout will make all of your inventions come
alive (you can even hear its heart beat).

The Scout looks like a LEGO brick, but it is also a
powerful microcomputer.

* The Scout can control two LEGO Motors to
make things move.

* It can feel objects using two LEGO Touch
Sensors.

* [t can see changes in light.

® Plus, it can do some other cool tricks...

Connection for Motor _/]
Kfontml Buttons

Connection for Touch

Sensor -
.\ P Display = %

il S
\_Red Light j A
n\ Light Sensor
AT
|z/
You tell the Scout what to do

by using the buttons and the display |

screen on the top. |




How it Works

Scout inventions work a lot like real living 3. A signal is sent from the sensor to the Scout’s

creatures, only they are electronic. brain (a computer chip).

1. The Scout uses its sensors to watch for 4. The brain decides what to do, such as turn on
changes in the world around it. motors, lights, and sounds.

2. The sensors detect when something happens,
such as when your robot runs into a wall.

SNOLLYNYLSNI ONIaTIng
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- ® __INSTALLING BATTERIES )

The Scout requires 6 AA (LR6) batteries,
which are not included.
Alkaline batteries are recommended,

1. Lift the top off the Scout brick.

2. Install the batteries,

15V ..

3. Put the Scout back together.

Important:
When the Scout’s batteries are low, a battery
icon [L==_F appears on the display.

Instructions for use of battery box

Newer mix diffareat types of batteries, orobd and riew batteties in ona
battery bas
Always remave the batteries from the battery box bor long-tenm storage,

ar i they hawve feached the end of thelr lIfe: Liquid leaking from doad
batteries will damage the battery box, Bechasgeable batteries should be
recharged under adult supendsion. Tested to.comply with FOC Standacds -
FOR HOME (OR OFFICE USE

FLC Statement:

This device compfies with Fart 15 of the FCC Rules, Oparation is subject 1o
the Toliewing 2 condiions:

1. This device may nat coute harmhul intedference.

2, . This device mast accept any interference rmeeived Including
Interferane [hal may cause undesiced operation

Warning:

Chaniges or medifications to/the Scout nat expresaly approved by the
party responsible for the compliance could vaid the winrs rdght to operate
the equipment

B ® ® checkpoint 1: Battery Check

1. Press the On-Off button.

The Sceut will: beep and fash the word “Forward™ on

its display. You should alse hedr o faint heart beal,

Select

Mofion Touch Light

Change




ﬂ __CONNECTING MOTORS )

NOILLINGOMENI

The motors control the different movements
of your invention. Motors can turn wheels,
maove arms, fire launchers, and throw balls,

1. Attach one end of a long black
wire to a motor.

2. Attach the other end of the
wire to the black square labeled
A on the Scout,

The black squares are called motor ports,

3. Attach another motor to port B
using the ather long wire.

For the Bug model, make sure

=
-
—
=
=
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=
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=]
=
5
=
you connect the motors like this: E

SNOILYHOTdX3

B B ® Checkpoint 2: Motor Check

1. Make sure the Scout is turned on.

2. Press the green Run button. 2
EBoth motors should sain, ﬁ
=
The green trigngles mext o the motar parts will E
ikt up, e ]
Time SCOUT FX m
3. Press the Run button again, ; ) & A

The motors should stop,

The Rum button both starts ond stops progroms.




@ _CONNECTING TOUCH SENSORS )

Touch sensors are like the tips of your fingers.
They let the Scout touch and feel things in the
world around it.

1. Attach one end of a short black wire to a
touch sensor brick.

2. Attach the other end of the wire to a
yellow square on the Scout.

The yellow squares are called touch sensor ports.

3. Attach another touch sensor in the same
way using another short wire,

To make the touch sensor
work correctly, attach the
wire like this:

» P B Checkpoint 3: Touch Sensor Check
1. Make sure the Scout is turned on.

2. Press the yellow button at the tip of one of
the touch sensor bricks.
The Scout will make @ solnd. A tight on the Scott

will shew pou which towck sersoris being pressed.




USING THE LIGHT SENSOR )

A light sensor is built into the front of
the Scout. It lets the Scout detect changes
in light,

NOILINGONLNI

SNOILNYLSNI DNIGTING

SNOILYEOTdX3

B B B Checkpoint 4: Light Sensor Check
1. Make sure the Scout is turned on.

2. Aim the Scout at a bright light, like a lamp
or a sunny window.

3. Press Rum.

SIONITIVHD

4. Put your hand over the light sensor.
The Scout will make @ sound when It sees the shadow

of your hand:

The petiow light next tothesymbol will also light-up.



USING THE BUTTONS )

The buttons and commands on the display let
you tell the Scout what to do.

e
ol The Change button lets
you choose a command
within a group.
T clear the commands within o group,

press Chonge until all of the commands

H The Select button lets you are flashing,
switch from one group of

commands to another. Motion Touch Light
Press Select to move fo aiother group. RS oe | Chunge

On-Off

[ The Run button starts
and stops the Scout.
When the program is running, you will

Time SCOUT FX

Rl The On-0ff button turns
the Scout on and off,

Torasel the Scount, hald the On-0ff

see armows flashing across the display

button down for 2 seconds while

thie Scout is on,

P

) » B Checkpoint 5: Command Check
1. Make sure the Scout is turned on.

2. Press the black Select button until the
commands under Motion are flashing.

3. Press the gray Change button until the
Forward command is flashing.

4. Press the black Select button until the
commands under Touch are flashing.

5. Press the gray Change button until the
Reverse command is flashing.

6. Press Run.

The motors should start spinning.

7. Press the yellow part of a touch sensor
brick.

The motors showld chonge direction.

8. Press Run to stop.



NOLLINGONEN

@ THE DISPLAY )

The Scout’s display has five groups of

commands. You will explore these commands /_m
later in this book.

Touch: Tells the Scout how
to react to touch.

For mare information leck at

Poge 37-40.

N

Light: Tells the Scout how to
Motion: Sets the Scout's react to light.
basic movements. For mare information look af
For more infermation look ot page.41,
page 6.
=]
Motion Touch Light =
Select Change &=
. - =
I )
I8 o
On-Off |} =
' n
| 3
|l ]
=
m
=
=
) -
FX commands add special W
Time: Tells the Scout how sounds and movements to your
fast to run the commands, programs.
For more Infarmation look at *FX" stands for *Speciel Effects.”
page 42, For more information look at

“Time. =
.

The symbol shows the Scout is on.

m
o
i
(=]
~
=i
=]
-
wn

You can use the Change button to put
the Scout into Power Mad&i&.

To use Power Mode, yvou will meed to have o Scout
Booster 5et.*

B ScouT|

SIONITIVHD

*Sold separately. Avaliable lete 2000, Check out
www.legomindstorms.com for moere information,
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Module 1

The Bug's drive.

Module 2
The Bug's feelers,

Module 3
The Bug's eyes and wings
(far decoration).

12



INTRODUCTION .. NG INSTRUCT EXPLORATIONS CHALLENGES

Module 1




;

eck out the back page for ho

to measure axles and beams.

=

14
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Module 2

18
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Your bug is now fully eperationall

You can add the eyes and wings shown on the
next pages, or skip to Explorations an page 34.




B B B Checkpoint 6: Testing Your Bug’s Feelers
1. Make sure the Scoul is turned on.

2, Press the left side of the feelers,

The fight next te port = should turron:

3. Press the right side of the feelers,

The light next to port 2 should turm an,

Hint...
If the feelers do not work, review the build-
ing instructions for the feelers.

59 ) Checkpoint 7: Testing Your Bug’s Drive
1. Place your Bug on a smooth floor.
2. Make sure the Scout is turned on,

3. Use Select and Change to set the Motion
to Forward.

See page 8 for more Information,

4, Press Run.

Yaur Bug should move forward,

5. Press Run to stop.
If your Bug tumed or backed up, mioke sure the wires
ore-conmected to-the Scout gmd motors as-shown in the

buflding instructions,

Motion Touch Light

Select . Change

Motion Touch Light
Select : Change

On-Off | " Run

Time SCOUT : FX

NOILINAOHENI

GILUVIS ONILLIS
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EXPLORATIONS CHALLENGES EXTRAS «

INTRODUCTION
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INTRODUCTION — GETTING' STARTED NSTRUC . EXPLORATIONS CHALLENGES EXTRAS 2
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: EXPLORATIONS
L i Part 1~ Making your Bug I




The Bug

In this section, you will start training your Once you have the down, try some
Bug to do many different tricks, such as: of the challenges, and
: tion.
* react to objects it feels take your ifvention

* run away from light (you know how
some bugs hate the light)

* make different kinds of sounds

* and with a little help, even walk with



BUILDING INSTRUCTIONS . EXPLORATIONS CHALLENGES




Part 1 - Making your Bug Move

FORWARD

The Motion commands tell your
Bug how to move.

The Forward command in the Motion group
will make your Bug move forward. Try it out,

1. Press the On-Off button to turn the Scout on.

Your Bug Is now ready to go.

2. Use the Select and Change buttons to set Select
the Scout’s Motion to Farward.
Your display should look fust ke the picture, Ifit

Motion Touch Light

does nof, see poge 8 or bold down the On-Of button

to reset the Scout,

3. Press the Run button to make the Scout Time SCOUT FX

move.

4. Press the Run button again to make the
Scout stop.

More Motion Commands

Use Change to try the following Motion
commands:
» ZigZag
* Circle
* Loop
{The Loop commands work better for robots you
build fn the Hoop-o-bet Book),

36



Part 2 — Makirig your Bug Feel

uumnuﬁizm

REVERSE

0IINVIS ONILLID

The Touch commands let your Bug
know what to do when something
touches its purple feelers.

The Reverse command in the Touch group
tells your Bug to change the direction of its
motars,

e
==
i
—
=
[ 7]
:
=
kv
q
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=
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1. Set Motion to Forward.

Most of the time, it"s ¢ good Idea ta set the Motian Mﬂfiﬂﬂ TDLICh Ug h.l.
to Forward when trying out new commands in ather Select

columins,

2. Set Touch to Reverse.
You have now told your Bug what to do when the

touch sensors are pressed.,

3. Priess Run to start.

4. Press a purple feeler to activate a touch
SEensor.,

5. Press either feeler several times to make
your Bug go back and forth.

SIONITIVHD

6. Press Run to stop.
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Part 2 — Makirig your Bug Feel

The Avoid command in the Touch group tells
your Bug to back up, turn away and continue
forward when its feelers are touched.

1. Set Motion to Forward.
2. Set Touch to Avoid.
3. Press Run.

4. Put your hand in your Bug’s path and
watch what happens when a purple feeler
bumps into it.

Your Bug should back up and fum oway,

5. Press the left feeler, then press the right
feeler.

Watch how your Bug redels each time.

6. Press Run to stop.

Motion Touch Light
Select Change

On-Off

LT

Time SCOUT FX



Part 2 — Makirig your Bug Feel

WAITFOR

NOILINTOULINI

Q314VES ONILLI

The WaitFor command in the Touch group
tells your Bug to wait for something to touch
its feelers before it moves,

il
<
 ooe
=
e
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=
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1. Set Motion to Forward

Motion Touch Light

2. Set Touch to WaitFor, Change
3. Press Run.
Your Bug mow owails your teuch. Hun

4. Press one of the feelers to activate a

touch sensor, Time SCOUT FX

Your Bug should start moving,

5. Press the feelers several more times.
Your Bug should start and step with eoch press of

7 fealer

6. When you're done, press Run to stop.

SADNITIVHD




Part 2 - Makirig your Bug Feel

The Brake command in the Touch group
turns off the motors when the feelers are
touched. It acts like a brake on each side of
the Bug.

1. Set Motion to Forward Motion Touch Lighi
Select , Change

2. Set Touch to Brake. e | i T .
3. Press Run,
4, Press both feelers at once to turn both

motars off, Time SCOUT

This i a (ittle ke pressing the hard brakes on g

bicycle.

5. Press one feeler at a time.

6. Press Run to stap.

40



Part 3 — Makirig your Bug See

The Light commands let your Bug E
know what to do when it sees light -
or dark areas. >
1]
&
¥ e |
The Seek -C- command makes your Bug =
stop, spin around and point towards the Q
brightest source of light it sees, E
y
1. Set Mation to Forward and Light to
SR Motion Touch Light
Select Change
2. Put your Bug on the floor in a room that m
has a single light source, such as a room
with a bright window or lamp. On-Off
3. Press Run.

Time SCOUT FX
4. Watch how your Bug moves.

If it con see the Nahtit showld drive fowards it

5. Press Run to stop.

Hint....

For best resulls, find a dark room. Use o
flashlight to see if you can make your Bug
follow you,

™
=
=
e
r
m
E
&
m
i

More Light Commands

Use Change to try Seek ({ and other Light
commands.
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The Time settings let you change
how long other commaonds take
te run.

The Time Dots set how long your Scout's
mofors stay on. The more dots you choose,
the longer the time.

1. Set Motion to ZigZag.
A £l is a step In one direction. A Zog is o step in the

other direction,
2. Press Select until the Time Dots flash.
3. Choose one dot for a short Zig and Zag.

4, Press Run.
Your Bug should make very short Zlgs and Zags,
almast ke it's dancing.,

5. Press Run to stop.

To change to a long Zig and Zag, use Select
and Change to choose three dots.

Select

Motion Touch Light

i .
Time. SCOUT

F}:




Part 5 — Adding Special Effects

G314ViS ONLLLID

The FX commaonds let you add
special sounds and motions to your
inventians.

You can use FX to make the Scout sound and
move like a bug,

-]
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1. Set Motion to Forward.

2. Set Touch to Avoid. Motion Touch Light
Select
3. Use Select to choose the FX symbols,

4. Press Change until the ;‘:&Symbm flashes. On-Off I

5. Your Bug will make new sounds, and do a
bug dance every few seconds.

Time SC—OUT =

6. Press Run and watch the reaction.
7. Press Run to stop.

Hint....

You can select the other FX symbols to see
what they do. Check out Technical Stuff under
Extras for more details.

SIDNITIVHD
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a 1 DRIVING PATTERNS iy

Try to get your Bug to move in different
patterns on the floor,

. ¥0% Make your Bug drive in a large circle or do
- alittle dance.

© L% Make your Bug explore your room without
getting stuck.
You may need to pull off its wings and epes for

this trick.

0% Make your Bug march back and forth in
front of your door like a guard dog.

-

__Experiments...

To help make your Bug turn, put objects like
books and LEGO buildings in its path, Use
the Touch commands to change the direction
of your Bug.

Hint....

If your Bug doesn’ t do what you want, fry a
different command. To reset your Bug, hold
down the On-Off button for 2 seconds.

6



@ _ 2: CHALLENGE WITH FEELING )

Try to get your Bug to go through an ohstacle
course.

NOILINAONLNI

: #CE Design an obstacle course for your Bug

using books, boxes, or LEGO buildings. ﬁ

: 0% See if you can teach your Bug to find its ) =

way from start to finish, @

- 08 Now try to get your Bug to go through the £ .

course by using its Light commands and a ™

3 =
flashlight.

o
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Experiments... 2

W

1. Try to change your Bug's feelers to touch
from further away.

2. Try making vour obstacle course
maore challenging by:
* Making it longer.
s Adding more turns.
* Adding more lights,
* Putting things for yvour Bug to climb over.

Hindo
See the section on Special Features for same
ideas on designing touch feelers,




3: BUILD YOUR OWN BUG )

1. Design your own creature. Change how it
looks, how it uses its feelers, or even how
it drives.

2. Make a creature that walks using legs
instead of wheals.

3. Try combining the commands you've used so0
far in new ways:
= Motion
» Touch

* Light f’
= Time Walker-bot
* FX (special effects)

Lse them to customize your creature's
behavior.

Hint: .
See the section on Special Features for some
ideas.
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Special Featurés

Here are some ideas for changing how your Bug looks.

~
1. A different Bug face
—
2, A Dog
b

4, Launcher head

3. Hoppy face

50




Special Featurés

-
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5, feelers to add on E
2 4 g
:-.: ﬁ,"
@
¥
g ! !
™
=
23]
*——— -
-
=
-
&
=
W
6. Wings ;
70 o =
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7. Add legs instead of wheels,
Look at page 53 for building instructions.
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Tips & Tricks

Use this gearing to make your Bug drive faster,

Now add wheels and see how fast you

can go!

52



Build steps 1-6 in the
building instructions.

Then remove the oxles.,

an the ather side.

X,

Add legs the same way

|: E
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Frequently AsKked Questions

How do | remove commands from my program, like
when | do not want any Touch or Light commands?

To clear the commands within a group, press the Change button until all of the

commands in the group are flashing. (This means the group is selected, but no
ane command is active).

When you press Run or Select, the commands in that group will disappear,

Is there a quick way to clear all the commands from
the display?

You can reset the Scout to the original “Forward only” program using the On-Off
button. While the Scout is on, hold down the On-Off button for two seconds. The

Scout should beep and the display should have the Forward command flashing,
two time dots, and the other groups clear.

My robot turns or goes backwards when it should go
forward.

The motors spin in different directions depending on how you connect the wires.
Make sure that the wires are attached to the motors and the Scout correctly.
(See page 5 of the Bug Book,)

If you are still having problems, try running a simple command like Forward to
check your motor directions. (See Checkpoint 7 in the Bug Book for more help.)

Nothing happens when | press the touch sensors.

Check to make sure that the wires are attached to the touch sensors and the
yellow touch sensor ports on the Scout correctly. (See page 6 of the Bug Book.)

54




Sometimes when | point a light at the Scout,
it does not see it.

NOLLONAOHINI

Make sure that you point the light directly at the Scout’s light sensor. (See page 7
of the Bug Book.) Also, try pressing the On-Off or Run buttons before you shine a
light an the light sensor. This lets the Scout readjust its "eye” to see the diffeence
between dark and bright.

| have been trying out different programs, but do
not understand what some of the commands are
supposed to do.

QILUVIS ONLLIED

For a quick explanation of the commands, see next page.
Also, when experimenting with new commands, set the Motion group to Forward
and then try adding only one new command at a time.

What is Power Mode ( =), and how do | get out of it?

Power Mode lets the Scout do more programs beyond the commands that are on
the display. To use Power Mode, you will need to have a Scout Booster Set, which
will be available in late zooo,

If you get stuck in Power Mode (i.e. you only see the % symbol,) press the
Change button once to get back to normal Scout Mode,
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Can the Scout work with any other products from
LEGO MindStorms?

SNOLIVHOTdX3

The Scout works with the LEGO MindStorms Remote Control and the RCX (both
sold separately).

The Remote Control is a wireless hand-held controller. It lets you control the
mators as well as start and stop programs from up to several meters away.
For more advanced users, the Scout can also take commands from the RCX (anoth-
er LEGO microcomputer that is sold as part of the Robotics Invention System).
This lets you do things like make one robot control another robot, or make one big
robot that uses multiple Scout and RCX bricks. For this function, you'll need to
program the RCX to send an IR Message (1 through 12) using RCX Code, The Scout
will respond to the IR Messages while it is running any program on the display.

SIONITIVHD

b For more informarion an these topics, chedr oul www leqomindstarms.conm




Technical Stuff

The Scout

Select Button
Changes command group.

Touch Sensor
Port

On-Off Button

Turns Scout on and off,
Hold down for 2 seconds

o resef,

(Mutnr Port

Display

Forwr

L Moves motors forward

ZigZag

| Moves in o Zig Zag pattern

Meves in a circle to the right
or left

LoopAB

Runs mators A and B back
and farth in different pattems

Reverse

Chonges direction of motors

Avoid

Backs up and tums oway
when touched

WaitFor

Waits for a touch before it
Maves

Brake

Turms off motars when
touched

Light Sensor

Infrared Dome

Communication port®

Change Button
Chooses g command in o group. J

Seok 0T

bt
Looks far light or dark

Avoid

Backs up and turms away
when it sees light or dark

WaitFor

Walts for lght or dork before

mowing

Brake

Turns off motors when It sees
light or dark

1000

| Changes how long the other
commands take fo run

=

Gy ? K

Bug

Alarm  Ramdem Gelger

Mode Sounds Movements Counter

Special effects tho! add sounds and

mavements

* Check out wwwelegommindslorms.com for mose information

b

Run Button
Starts and stops o program,

J
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