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Block % The form and color of some parts may be different when compared to actual parts due to

continues improvement of production quality.
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.. | Technology How to use the
| | electronic parts?

o ,
Mainboard assembly/Funcion of each feature
Download connector IN-PUT connector
OUT-PUT connector After your program is downloaded from  This part receives input value
The result is processed and written  your PC to this port, your by connecting with switches
by the program and sent to a LED, robot will move as you programmed. and various sensors here.

Buzzer or a servo motor.

MCU IC is responsible
for the saving and running
program. (Acts in the role
of the brain.)

Right DC Motor connector
The output that coordinates
the functions of the right

Left DC Motor connect
motor.

The output coordinates

the functions of the left Modifying Remote

motor. Control ID Switch
This part is for setting
remote control ID.
. MODE Settings
Power Switch @ * Modify modes of program.
Power on/off switch

Power Connector
Connects to the 6V battery packs.
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LED Sensor CDS Sensor

"Send” light

An infrared signal is sent to the object.
If there is a reflection, the information
is sent to the 'receive’ light part.

Light Sensor
Light is received and affects the
behavior of the sensor.

CdS
Sensor

Setting remote control ID

(1 Turn on the robot.
(® Connect RC receiver board to R/C connector.

3 Press ¢t button while holding « button. The A panel ID LED turns on and shows you what mode you chose.

@ Press i button while holding ' button and choose your ID. (Number 1~8) < A
® After selecting ID, if you release +=' Button and press ¢H button, ID will be selected. C_*i) =
® The LED on the mainboard will blink 3 times and it will turn off automatically. . 3| ok 7

That means the ID Selection is finished. L1

@ If you press + button, you can see your selected ID.
% If there is a problem, repeat steps 1-7 carefully.

How to set up communication ID

¥¢ The maximum number of channels can be set as shown below without interference.
Use the picture to assign the channels to the communication ID.

How to use a screwdriver and a spanner?

\ 1. When holding a screwdriver; Turn right to tighten
and turn left to loosen.

2. When tightening or loosening a bolt, hold it firmly to
keep the nut in place.
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1 | Technology How to use the
[ Engineering  basic MRT program

Creating an educational model for the basic program

Connect servo motor and DC motors to "block117 | , Attach remote control receiver board and various
then insert medium gears to the shaft of DC motor. Sensors.

=

The mainboard is attached on the top of DC motor. Connect battery cases to mainboard.

Servo Motor-Zero Point Adjustment

-~
1. Connect the servo motor to the mainboard. You can write the program in the following way.

o BB
o S PF.C:)GRAM
-2 4@ © START{
1 h Servo[Servo L(OUTL)]=[0]

vEn

2. After downloading the program, power off and on again.
3. Fix servo motor horn to the servo motor with a small servo bolt as illustrated in the picture .

+90° —90°

Servo bolt

o /
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How to operate the DC motor

Left motor and right motor move forward at speed level 10.(Maximum speed)

He
o S PRUOGRAM

- STARTY

Bl
1 . i Lo % - ;s
: by DC Motor:[1][Left Motor][Right Motor]=[Forward][Speed=10]

2 gg PROGRAM
- (@ - START{
2. 1 % DC Motor[1][Right Motor]=[Forward][Speed=10]
2 % DC Motor:[1][Left Motor]=[Forward][Speed=10]

No.1 and No.2 are exactly the same programs. However, program No.1 is used to contral the two motors together,
and program No.2 is used to contral the motors separately. Let’s try to change the program to the mainboard in
different ways.

How to operate the Servo motor

Servo motor connected to the OUTPUT port 1 is rotated by 90 degrees.

. EE

= %n PR:(?GRAM

- ) = START{

i ServoServa 1(OUT1)]=[90]

To adjust zero paoint of the servo motor connected to OUTPUT port 1

W
° &l ITE?GRAM
START{
‘ ServoServo 1(OUT1)]=[0]

Servo motor connected to the OUTPUT port 1 is rotated by -90 degrees.
=] §= PRE)GRAM
- START{
‘ Servo:[Servo 1(OUT1)]=[-90]

% Let’s change the degree of servomotor by modifying the program.
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Creating Conditional(IF/END)

1. Creating a conditional sentence for sensor

- When pressed touch sensor connected to INPUT port 1, left DC motor will work. When not pressed,
the left DC motor will not move.

%’ PROGRAM

& Let’'s change the program of the Infrared sensor and CdS sensor in the same way.

2. Creating a conditional sentence for remote control
- If one press the directional keys(/\ V) of the remote control, both DC motors will move back and forth.

%’ FROGRAM

Q STARTY{

5 o Remocon[Upl{

&3 DC Motor[1][Left Motor][Right Motor]-[Forward][Speed=10]
......... o Remocon:}
Btz Remocon:[Down]{

% DC Motor:[1][Left Motor][Right Motor]=[Backward][Speed=10]
......... o Remocon:}

Bz RemoconKey Off]{

% DC Motor:[1][Left Motor][Right Motor]=[Stop][Speed=0]

--------- f:: Remocon:}

v B
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- If one press the directional keys(< I>) of the remote control, both DC motors will move opposite directions from
each other.

I

B - STARTY

2z Remocon[Left]{

& % DC Motor:[1][Left Motor]=[Backward][Speed=10]
e % DC Motor:[1][Right Motor|=[Forward][Speed=10]

2 Remocon:}

2 Remocon:[Right]{

e % DC Motor:[1][Left Motor|=[Forward][Speed=10]
7 % DC Motor:[1][Right Motor]=[Backward][Speed=10]

2+ Remocon:}

2z Remocon:[Key Off]{

. & DC Motor{1]Left Motor][Right Motor-[Stop][Speed=0]

-2z Remocom}

’% Note: When creating remote control conditional sentences, it is necessary to enter ‘KEY OFF’
conditional sentence, then the robot will operate smoothly.

& Let's create various programs by using remote control FUNCTION keys (F1/F2 ~ ~)

Creating a time delay

- DC motors move forward for 5 seconds , then go into reverse.

E|

PROGRAM

9 START{

% DC Motor1][Left Motor][Right Motor]=[Forward][Speed=10]

@ Delay:[5 sec]

&% DC Motor1][Left Motor][Right Motor]=[Backward][Speed=10]

@ Delay:[5 sec]
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1. Soccer Robot 2. Hemiptera

3. Touch Battle Robot 4. The little car ‘Bumboo’

5. Fencing Robot




6. Catapult

8. Bug Battle Bot

Int diate Level
C e

7. Forceps Robot

9. Cleaner Bot

10. Dump Truck
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.ﬂi Technology STEM 1. Servo Motor

It's not a regular motor,

&How can | make a car wheel move once?
It's a servo motor.

It's a motor. Looks the same to me.

) o

It's different. It can control the

o 360 degrees, right?
angle and direction.

If you want to make a
wheel rotate, how many
degrees must it turn?

Yes. You can order
the servo motor
to move 360degrees.
You can also order the

motor to move half that.

It's easy. Just order 180degrees and it
will move? Are you kidding?

\\
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Robot Making1-Soccer
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Servo Motor-Zero Point Adjustment

1. Connect the servo motor to the mainboard. You
can write the program in the following way.

= PROGRAM
€8

Q START{
‘ Servo:[Servo 1(OUT1)]=[0]

s o

2. After downloading the program, power off and
on again.

3. Fix servo motor horn to the servo motor with a
small servo bolt as illustrated in the picture..
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OUT1_Servo motor

Left-DC
motor

Battery case —1

Connect in this order.

R/C_connector 1. Connect Battery Cases to Power connector.

2. Connect Left-DC motor to Left-motor connector.
3. Connect Right-DC motor to Right-motor connector.

4. Connect Servo motor to OUT1 of OUTPUT connector.
Right-DC

5. Connect RC receiver board to R/C connector.
motor

Ball Dribling

e

P

Motion Pattern/Program ]

Ball Dribling

% - Using the motion patterns as reference, let's write the program.

.

1. Write the program.

. Program Download ]

2. Make sure Power / DC Motor connector and sensor’s connector are well connected.

3. Check the power OFF state, then insert the download cable.

4. 'SAVE’ and click the ‘'DOWNLOAD' button on the program window.

5. Turn on the power when ‘DOWNLOAD' window opens. (Power ON)

6. Once the download is completed, remove the download cable and then turn the power off and on.
( Power OFF — Power ON)
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[ Program Example ]

.3 §= PROGRAM

10

11

12

13

14

16

17

18

19

20

21

26

27

28

29

5t Remocon{Upl{
@ Gt s i e B i
w2zt Remocon:)
g o Remocon[Down]{
@ D Moo L[t Metor] [Right Motarl-{Backwand] [Symed=101
w2zt Remocon:)
S 2+ RemoconLeft]{
@ BE Mot Ll Motoo (Bl Spend-10)
S D0 o1 Mo -Frvalspct10

w22t Remocon:)

5 2o Remocon:[Up][Left]{

@ DC Motor{1][Left Motor]=[Stop][Speed=0]

-~ &g DC Motor{1][Right Motor]-{Forward][Speed-10]

- 2z Remocon:}

o 52 Remocon[Right]{
% DC Motor[1][Left Motor]=[Forward][Speed=10]
; % DC Motor[1][Right Motor]=[Baclkward][Speed=10]
t+ Remocon:}

= Remocon:[Up][Right]{
: % DC Motor:[1][Left Motor]=[Forward][Speed=10]
b ‘ % DC Motor:[1][Right Motor]=[Stop][Speed=0]

......... 27 Remocon:}

B e Remocon:[F1]{
" ‘ Servo[Servo 1(OUT1)]=[80]

......... £ Remocon}

= #=e Remocon:[Key Off]{

‘, Servo:[Servo 1(OUT1)}=[0]

= % DC Motor[1][Left Motor][Right Motor]=[Stop][Speed=0]

......... 27 Remocon:}
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. - Art Assemble Soccer Robot and two
soccer goal post, let's make a soccer
J competition with your friends

Assemble a soccer goal post

% DIY SOCCER STADIUM
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STEM 2. How muscles make us

B Engineering move Just Like machines!-Motor

=y

Huna, I've been exercising
these days! How do my
bicep-muscles look?

Wow~ You did exercise -

very hard! Look at all of
these muscles you have!

Thank you.
Do muscles make our

body move?

2]

Yes! Only muscle works of itself .

and then machine has something making

itself move.

When we press a button,
does the machine move
automatically?

No~ The motor makes
the machine move.

M2\ o

iddds
({ ~.; ;} s -

Motors are devices that change electronic energy into mechanic energy.

Mechanic energy makes machine move.

Motor converts electronic energy into mechanic
energy while rotating at a high speed.

If | rotate fast,
can | produce
electricity as well?

You can't?
The machine move
extremely fast...

fast, yet they are safe??

Sure~ If it wasn't safe, it would not have
been used in so many machines today.
It's trouble free and can be repaired easily.

So it's convenient, too.

So motor rotate very

MY ROBOT TIME Workbook series
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.. | Technology STEM 3. The robot’s brain-The
\[ﬂ| Mathematics binary numbers (Light ON | OFF)

Aliens!
What an earth are they
talking about!

If there even is such a thing as alien

languages, then robot has to have a -ég
Ianguage as well, right? # \

Of course, we call it
machine language.
The language system is
used by all machines.

what does this machine language look like?

Machine uses two decimal
number, 0 and 1. Machine
only use these two digits!

b O

let's use a fluorescent light an example! The ON switch
conveys the digit "1 to the fluorescent light. The OFF
switch conveys the digit "0" to the fluorescent light.

So, If the fluorescent light receives the digit '1}
it will turn on. Oppositely, when it receives the digit '0,
it will turn off. o

But how canonly 0'sand 1's represent
so many languages?

We can represent it by increasing the number of 0's
and 1's we use. | will show you a few numbers,
I think you will understand.

Oh!l see, By the way, why do
you only use binary numbers?

Binary numbers only recognize 2 decimal
number, 0 and 1. So there can only be a
few errors and it also works faster.
It's really speedy!

If that is so, can you translate
this printed letter for me?

Ahh _This ..
is just a "printing error."




. | Technology
- I Engineering
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Robot Making2-Hemiptera
o

_J
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Connect in this order.

IN1_Left IR sensor 1. Connect Battery Cases to Power connector.
IN2_Right IR sensor

2. Connect Left-DC motor to Left-motor connector.

Battery case

N

3. Connect Right-DC motor to Right-motor connector.
4. Connect Left IR sensor to IN1 of INPUT connector.
5. Connect Right IR sensor to IN2 of INPUT connector.

: . Motion Pattern/Program |
¥ A bright colored table

1. When left side Infrared sensor perceive a cliff, It
will move backward. It will make a right turn and
will go straight forward.

2. when right side Infrared sensor perceive a dliff, It
will move backward. It will make a left turn and
will go straight forward.

X - Using the motion patterns as reference, let's write the program.

N

[ Program Download |

1. Write the program.

2. Make sure Power / DC Motor connector and sensor’s connector are well connected.

3. Check the power OFF state, then insert the download cable.

4. ‘SAVE’ and click the ‘DOWNLOAD’ button on the program window.

5. Turn on the power when ‘DOWNLQAD’ window opens. (Power ON)

6. Once the download is completed, remove the download cable and then turn the power off and on.
( Power OFF — Power ON)
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[ Program Example ]

3

i IR-[IN1]~[Sense][IN2]=[Sense]{
- : 3@ DC Motor:[1][Left Motor][Right Motor]=[Backward][Speed=8]
3

i ] IR}
3

i | IRIN1]-[Sense][IN2]-[None]{
""""" 3 DC Motor{1][Left Motor] Right Motor]={Forward][Speed=5]
......... Q Delay 0.5 sec]
_________ \'i’ DC Motor{1][Left Motor]=[Forward][Speed=8]
......... : V DC Motor:[1][Right Motor]=[Backward][Spesd=8]
......... Q Delay:[0.5 sec]

i3

f" IRIN1]=[None][IN2]=[Sense] {
......... : \d'a‘i DC Motor:[1][Left Motor][Right Motor]=[Forward][Speed=8]
......... Q Delay:[0.5 sec]
......... \455 DC Motor:[1][Left Motor]=[Backward][Speed=8]
......... \‘i’ DC Motor{1][Right Motor]=[Forward][Speed=8]
......... Q Delay:[0.5 sec)

&3

',

- END}

.. Art Let's organize your own team

A

for hockey competition

MY ROBOT TIME Workbook series
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.« Technology STEM 4. Repalacing the
[} Mathematics numbers with binary numbers

=7

When modifying numbers with binary numbers ; use the followin@

1) Divide the number to be replaced by 2 decimal with 2, write the rest down.

2) Quotient is divided by 2, divided by 2 again,then write the remainder down.

3) Keep on dividing by 2 until the result is 1. Repeat the process.

4) When the division is done, write the bottom share and the remainders in the order as it was calculated.

To distinguish between the general number
1101 from 1101 binary number,
a decimal is used. For instance 1101(2),
Just add the decimal marker (2) behind the
binary number.

W'@:w o TTT T ST e ~s
"of' K Please select one 2 digit number and convert the number \
% <. into2 decimal numbers. !
o e h

—— e e —————— e - ———

BVBVBBVBBBBBBBBBBBBBBY BBVBBBBIVB BVVBBBBIBOY
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.l | Technology STEM 5. The Robot's Skin

-The Touch Sensor

Hey~Huna, | haven't slept
much lately. | feel so tired.

.

You know, Sally! Sleeping
at night is really important
(1) for your skin's health.

Yeah, yeah, | used to
have smooth skin, but
these days... my goodness,
I'm sleepy right now.

T -
P

s

Wake up! The sun
is shining! Let's get
started! I'm gonna
tell you about skin!

About skin?
Are you gonna tell me how
| should take care of my skin?

Ha ha, no, not about that!
Do you know that the
robot also has skin?

Really? Then they are like people. )

A robot's touch sensor is
attached to the outside of the

robot. The touch sensor makes
up for the skin of the robot.

by something, it might make the

Aha~, so if the robot is touched)
robot move in same way.

That's right~ Do you )

know what things makes
use of these sensors?

Of course! My phone has a
touch pad. It turns on when
| use the touch sensors.

|

Wow, you've got a impressive cellphone!
MP3 players also uses touch sensors.
Many machines uses touch sensors these days.

And | saw that my rice-
cooker and microwave also
have touch sensors!

Right~ There is a lot of things
out there that use touch
sensors! Let's see what other
things use touch sensors!

MY ROBOT TIME Workbook series
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Servo Motor-Zero Point Adjustment

1. Connect the servo motor to the mainboard. You

can write the program in the following way.
o BE
] 5 PROGRAM
53 (@& STARTY
‘ Servo:[Serve 1(OUT1)]=[0]

- 59 _

2. After downloading the program, power off and
on again.

3. Fix servo motor horn to the servo motor with a
small servo bolt as illustrated in the picture..

MY ROBOT TIME Workbook series
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—[ Connecting the main board ]ﬁ

R/C_connector
OUT1_Servo motor IN1_Touch sensor

Left-DC
motor

Right-DC
motor

Battery case

Connect in this order.

1. Connect Battery Cases to Power connector.

2. Connect Left-DC motor to Left-motor connector.

3. Connect Right-DC motor to Right-motor connector.

4. Connect Servo motor to OUT1 of OUTPUT connector.
5. Connect RC receiver board to R/C connector.

6. Connect Touch sensor to IN1 of INPUT connector.

‘

 Motion Pattern/Program ]

X - Using the motion patterns as reference, let’s write the program.

-

. Program Download |

N

1. Write the program.

2. Make sure Power / DC Motor connector and sensor’s connector are well connected.

3. Check the power OFF state, then insert the download cable.

4. ‘SAVE' and click the ‘DOWNLOAD’ button on the program window.

5. Turn on the power when ‘DOWNLOAD’ window opens. (Power ON)

6. Once the download is completed, remove the download cable and then turn the power off and on.

( Power OFF — Power ON)

MY ROBOT TIME Workbook series
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[ Program Example ]

: )
= PROGRAM
@8

20

21

22

23

24

25

24

e

23

20

30

31

32

33

34

35

3f

37

@7 START(
o @ Touch{INI]~[Press]{
% DC Motor:[1][Left Motor][Right Motor]=] Stop] [ Speed=0]

‘ LED{ OUT2]=[0H]

@ Delay[5 sec]

= @ Touch{INI=[Nonel{
i LEDOUT2}=[0FF]

B 2 Remocot[Upl{
--------- : % DC Motor:[1][Left IMotor] [Fight Motor]=[F orward][Speed=10]

end }

= 2t Remocon[Dovn] {

B 2 Remocon[Up][Left]{

g % DC Motor[1][Left Motor]=] Stop][ Speed=0]

% DC Motor:[1][Left Motor]=[Forward] [ Speed=10]

g % DC Motor:[ 1] [Right Motor]=[Stop] [ Speed=0]

B 2 Remocon[F1]{

% DC Motor[1][Left IMaotor][Right Motor]=[Stop][Speed=0]

......... ‘ Servo[Servo 1(OUT1Y]=[0]
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. | Technology
|

STEM 6. How does the
touch Sensor work?

YV,

Yeah, a lot! But now
| want to know how
the touch sensor works!

Sally, touch sensors
are so convenient and
useful! Did you find many
items that use them?

Sure! As soon as our hands touch the sensors,
the bodies flow of energy changes. Just like
this, a change of voltage might change the

machine strength. It can also change how the

machine works.

Wow~ That quite ;
amazing! We can actually |/
change the voltage
inside our own bodies.

Ha ha~I thought you would ask me about that!
I'l teach how they work. Did you know that
electricity flows in your body?

what? really? Real electricity
flowing through my body?
(2)

That's it. Machines are
miraculous, but so is the
human body?

Yes~ Touch sensors are
amazing, and it is also
amazing that electricity
flows in our bodies as well.

DVVVIVIIII VBBV BIIIIVIIII VAV
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=1 | Science STEM 7. The robot's eyes
[ Technology -The light sensor

J

Oh! No, Huna!
There is something wrong
with this light.

It just went out all of a sudden!

All'l wanted to do was take this bulb to a
brighter place and it just went out!

Ahh, That bulb seems to
have a light sensor.

0

What is a light sensor? Haven't you learned of Qh yeah! | can see the Of course~ It's affected
Infrared sensors before? light sensor. Is that the { by the amount of light it received.
It's one kind of sensor only sensor on the That's why we can name ita

we can get. robot? "Light Sensor."

Is that why if there's plenty of light that That's why we make lamps and
goes into it, the bulb will switch itself on? speedometer that use CdS sensors.

No, It's the other way round,
exactly the opposite! If there's plenty of light,
the bulb will turn itself off.

If there's only bit of light, it will turn itself on.

So, when it's dark, you'll have light.

Wow! I'll try it out right now!
I'm gonna take thislamp to a
dark place~!
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0 Engineering Car "Bumboo”

| Ul | Technology Robot Making4-The Little
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Servo Motor-Zero Point Adjustment

1. Connect the servo motor to the mainboard. You
can write the program in the following way.

)
= PROGRAM
ﬂn wAhis

: ‘ Servo[Servo 1(OUT1]=[0]

- SL:Q'_"-

2. After downloading the program, power off and
on again.

3. Fix servo motor horn to the servo motor with a
small servo bolt as illustrated in the picture .
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4[ Connecting the main board ]7

R/C_Connector
OUT1_Servo motor IN1_CdS sensor 1

Connect in this order.

. Connect Battery Cases to Power connector.
. Connect Left-DC motor to Left-motor connector.

. Connect Right-DC motor to Right-motor connector.

Left-DC
motor

Right-DC
motor

Battery case

2
3
4. Connect Servo motor to OUT1 of OUTPUT connectar.
5. Connect RC receiver board to R/C connector.

6

. Connect CdS sensor to IN1 of INPUT connector.

 Motion Pattern/Program ]

P
Hint 1. Speed is slow at ordinary time
\Hint 2. Up the fragrance of flower can make it speed up

X - Using the motion patterns as reference, let's write the program.

(

. Program Download ]

. Write the program.

. Make sure Power /DC Motor connector and sensor’s connector are well connected.
. Check the power OFF state, then insert the download cable.

. ‘SAVE'" and click the ‘DOWNLOAD’ button on the program window.

. Turn on the power when ‘DOWNLOAD’ window opens. (Power ON)

o a b WN =

( Power OFF — Power ON)

. Once the download is completed, remove the download cable and then turn the power off and on.

P
@ Can you make your robot run normally? can be flexible change of direction ?

What is the problem?

Consider together with your teacher and classmates ,then good finish your robot.

Hint. center of gravity (try to change the place of battary pack.)

MY ROBOT TIME Workbook series
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25

26

27

28

29

30

33

32

[ Program Example ]

33

@ cDs}

o @ CDS{[IN1]=[Light]{

-

2=+ Remocon:[Upl{
‘ Servo:[Servo 1(OUT1)]=[0]
: g‘b DC Motor{1][Left Motor][Right Motor]=[Forward][Speed=5]

=+ Remocon:}

-tz Remocon:[Down]{

W sevelsero 1OUTHI0]
= % DC Motor{1][Left Mator] [Right Motor]=[Backward][Speed=5]

- t=+* Remocon:}

i. Remocon[Lefi]{
: ‘ Servo[Serva 1(OUT1)]=[30]
- &% DC Motor{1][Left Motor]=[Stop][Speed=0]
: @5 DC Motor [1][Right Motor]=[Forward][Speed=5]

=+ Remocon:}

-tz Remocon:[Up][Left]{

‘ Servo:[Servo 1(OUT1)]=[30]
: % DC Motor:[1][Left Motor]=[Stop][Speed=0]
% DC Motor:[1][Right Motor]=[Forward][Speed=3]

* Remocon}

Remocon[Right]{

‘ Servo[Serve L(OUT1)]=[-30]

- % DC Mater [1][Left Motor]=[Forward][Speed=5]
! % DC Motor[1][Right Motor]=[Stop][Speed=0]
Remocon}

Remocon [Up][Right]{

‘ Serva[Servo 1(OUT1)]=[-30]

- % DC Moter[1][Left Motor]=[Forward][Speed=5]
- % DC Mator [1][Right Motor]=[Stop][Speed=0]

£+ Remocon}

Remocon:[Kev Off]§

@ DC Motor:[1][Left Motor][Right Motor]=[Stop][Speed=0]

Remocon:}

36

37

38

39

4

42

L1

61

62

63

66

67

68

69

70

7

72

73

74

A @ CDS{[IN1J=[Dark]{
2 b Repeat{3]{
E b Repeat{100]¢
= b Repeat[100]{
' b Repear[100]¢
5 ", Remocon{Up]{
‘ ServoServo 1(OUT1)]=[0]
& DC Motor[1][Left Moter][Right Motor)=[Forward][Speed=10]
f Remocon}
5 ¢ RemoconDown]{
s ‘ ServoServo 1(OUTL)]=[0]
&3 DC Motor[1][Left Motor][Right Motor]-[Backwward][Speed=10]
£ Remocon?}
B - #1e% Remocon{Lef]{
‘ Servo[Servo 1(OUT1)]=[30]
- &3 DC Motor[1][Left Motor]-[Stop][Speed=0]
S DC Motor[1][Right Motor}-[Forward][Speed=10]
£t Remocon}
- ¢ Remocon{Up]Leftl{
‘, Serve:Servo LOUT)I=[30]
- &3 DC Motor [1][Lef Motor]={Stop][Specd=0]
3 DC Motor[1][Right Motor]-[Forward][Specd=10]

+ Remocom}

£ £ Remocon [Right]{
‘ ServoServe 1(OUT1)]=[-30]

% DC Motor:[1][Left Motor]=[Forward][Speed=10]
. @ DC Motor:[1][Right Motor]=[Stop][Speed=0]

< Remocom}
£ £ Remocon{Up][Right]{
- ‘ ServeServe L(OUT1)]=[-30]
% DC Motor:[1][Left Motor]=[Forward][Speed=10]
. \% DC Motor:[1][Right Motor]=[Stop][Specd=0]

Remocon}

+ Remocoa[Key OFf]{
\%. DC Motor:[1][Left Motor][Right Motot]=[Stop][Speed=0]
+.+ Remocon’}

~#nr* Remocom{Key Off]{

:.+ Remocom}
b Repeat}

b Repeat}

b Repeat}

% b Repeat}

@ DS

© ENDy
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STEM 8. Fossil Fuels,they
are ancient

Oh~Harry,
are you reading?
what are you
reading about?

It's a book about fossil fuels,
and how they were created
millions of years ago.

| thought you would be interested in
fossil fuels after our previous
conversation.

I'm gonna tell you all
about it.

Really? You can get
started right now!

Ok! Let's start with coal! Millions of years
ago, plant got buried under soil. But over
the years, more and more soil accumulate

over the buried plants. Because of the
weight of the soil, the pressure and heat of

the buries plants increased. and so the
very nature of the plants started changing.
So for millions and millions of years, the soil
put tons of pressure on these plants.

Wow, that's a long time. So
because of this pressure, the
body of the plants compress,

and it changes to a flam-
mable stone?

[ Just like that! The next thing
I'll teach you is petroleum.
It's the oil of animal bodies that
has been buried and decaying

\ underground for a long time.

But, that is what we call original or
crude oil. Once this has been refined,
it's petroleum.

underground as energy source.

g

And finally, natural gas! It's not that complicated.
Fortunately, we use gases that are found

.. Because they come from
underground, they are
called natural gases.

So, Huna, what do you
think of my hard work?

J

Haha, | think you did well,
because you taught me a
lot of new things today!
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STEM 9. Let's talk about LED

B

Hey Huna! There is a small
light bulb attached to my robot eye,
Wow, my robot'eyes are blinking!

y Oh, those are LED bulbs!
we say LED,

i but it actually stands for

light emitting diodes.

If energy A would change into energy B,
the particles of energy A will disappear.
So energy B will be less than energy A.

But LED's convert electric energy into light

energy. Because of this, we can save more
@) electric energy. No electric energy is wasted.

LED? what's a light-emitting diode?
Whatisit...?
it's such a difficult word....

Wait! Let me explain! If an N
electrical current would flow into
the space where steel the two metal
ends meet, the LED will emit light.

94/,
—
As far as we know, most electronic
goods use LEDs for the indication of
number and letters.

And it better for the environment as well.
because it doesn't use mercury. Mercury
causes much of the world's pollution.

WOW~
I'm really impressed with LED.
| want to know more.

Well, LEDs are small. But the period
of their lights brightening is quite long.
And LEDs have various colors!

There are other colors? If so,
1 want to change the color of

robot's eyes.
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Servo Motor-Zero Point Adjustment

1. Connect the servo motor to the mainboard. You
can write the program in the following way.

;

= @ PROGRAM

H )

(@ - START{
s ‘ Servo:[Servo 1(OUT1)]=[0]

3%

2. After downloading the program, power off and
on again.

3. Fix servo motor horn to the servo motor with a
small servo bolt as illustrated in the picture..
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Connect in this order.
R/C_Connector

OUT1_Servo motor  IN1_Touch sensor 1. Connect Battery Cases to Power connector.

2. Connect Left-DC motor to Left-motor connector.

5. Connect RC receiver board to R/C connector.

6. Connect Touch sensor to IN1 of INPUT connector.

Battery case

Motion Pattern/Program ]

Hint 1. Servo motor attack.
Hint 2. Touch sensor will temporarily stop 10 seconds after sensed signals.

*% - Using the motion patterns as reference, let's write the program.

( h

. Program Download |

1. Write the program.

2. Make sure Power/ DC Motor connector and sensor’s connector are well connected.

3. Check the power OFF state, then insert the download cable.

4. ‘SAVE’ and click the ‘DOWNLOAD’ button on the program window.

5. Turn on the power when ‘DOWNLOAD’ window opens. (Power ON)

6. Once the download is completed, remove the download cable and then turn the power off and on.
( Power OFF — Power ON)

MY ROBOT TIME Workbook series

3. Connect Right-DC motor to Right-motor connector.
4. Connect Servo motor to OUT1 of OUTPUT connector.
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- [ Program Example ] N

BE
=

FROGEAM

© STARTY

2 % DC Motor:[1][Left Iotor] [Fight WMotor]=[Stop][ Speed=0]
3 ' LED:[OUT2]=[0N]
4 Q Delay[10 sec)

5 ~end }

§ = S Touch{INI]~[Mone]{

Y N B W ‘ LED:[OUT2]=[OFF]
H B 2 Remocon[Up]{

9

1

11

12

13

14 B 2t Remocon[Left]{

15 ‘% DC Motor:[1][Left Motor]=[Baclkward] [ Speed=5]
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When your attack to the other robot's head success,the other robot should be stopped 10 sec,after 10
sec,LED turn on and it moves again. Can you program your robot too? Two programmed robots make
a fencing competition to attack the other robot's head.
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STEM 10. It's really difficult to
live without this-fossil fuels

Huna, | saw on the news,
they are producing busses
that use natural gas for fuel.

I used natural gas when
Iwent to school.

Wow! how was it?

GEID

Well, It's just other busses,
except that it uses natural

How can natural gases
be used instead of oil?

Qil,natural gas and coal are all fossil fuels.

The problem is, when we use oil,
we emit bad gases that pollutes the air.

.And does the natural gas
bus cause/emits less
pollution than the oil driven
bus? So using oil and coal
aren't good for the earth!

O

Well~ Qil and coal aren't always good.
but until now, we have been able to
live thanks to oil and coal.

~

Ah,really? how do we
use oil and coal nowdays?

Did you know that our
roads are made of one
of oil's residues?

it, there is even oil in the living things a

And we can keep warm in the winter because oil
keeps the boiler working! And you won't believe

Really? It's not
in our food, right?

round us.

N

No,no,no!! we use
rubber everyday,
and rubber has oil in it.
For example, look at tires.
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We use rubber quite often, don't we?)

)%

S

o=

Yeah, in fact, we use itin
everyday of our lifes.

TN

Then how about the
other fossil fuels?

Coal is not popular these days.
Because oil is easy and efficient
to use, the popularity and the
amount of coal used today are
decreasing. 1)

Really? so does that mean
we'll never see coal again.

No, no, Have'nt
you heard of the
thermal power
plants?

)

Yeah, they use it to
produce electricity.
Do they use coal there?

Yes, we have a lot of
thermal power plants in
my country as it cost less .

However, because it polluted
the air so much, we had
reduce the amount of coal

we useinit.

Fossil fuels are convenient,
but the great amount of
environmental damage they
cause is a big problem, right?

Yes, and the amount of fossil
fuels are also decreasing
rapidly! Fossil fuels aren't
unlimmited.

Don't we have other
ways to survive? Then
how will we survive
without it!

|

yd

Don't worry! These days our
smartest scientist are

developing alternative energy

sources that will replace fossil

These news energy sources won't
produce environment pollution,

Really? That's great news!

right?
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=) Science STEM 11. The first law of
motion-Inertia

B RE

Harry, Are you ok? | feel sick! Why did we
fall down while going

forward?

| fell down because the bus
stopped suddenly.

(ON

It's because of Inertia.
Inertia is the first law of motion.
The law states that moving object try to
keep moving continuously. And Inversely,
it keeps static things standing still continuously.
So, what will happen if a bus stops suddenly?

Why do you fall down to
the front when a bus stops
suddenly??

The bus stopped, but my body kept on moving From now on, when we ride a bus or
forward because of inertia. That is why | fell down. | | in a car, we must fasten our seat belts, or

hold on to something.
correc™” Q

On the contrary,
when a bus is trying to
stand still, I'll move backwards
because of inertia.
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Servo Motor-Zero Point Adjustment

1. Connect the servo motor to the mainboard. You
can write the program in the following way.

;1
= PROGEAM
ﬂn ™

Q START{
b % Servo[Servo 1(OUT1)]=[0]

2. After downloading the program, power off and
on again.

3. Fix servo motor horn to the servo motor with a
small servo bolt as illustrated in the picture.

35




Connect in this order.

OUT1_Servo motor 1. Connect Battery Cases to Power connector.
= 2. Connect Left-DC motor to Left-motor connector.
3. Connect Right-DC motor to Right-motor connector.

Left-DC

motor 5. Connect RC receiver board to R/C connector.

ol e

Battery case

[ Motion Pattern/Program ]

() Hang the catapult arm installation to the safety link that is connected to the servo motor.
@ When the remote control's F1 Key is pressed, the catapult will launch itself .

X - Using the mation patterns as reference, let’'s write the program.

[ Program Download ]

1. Write the program.

2. Make sure Power/ DC Motor connector and sensor’s connector are well connected.

3. Check the power OFF state, then insert the download cable.

4. ‘SAVE’ and click the ‘DOWNLOAD’ button on the program window.

5. Turn on the power when ‘DOWNLOAD’ window opens. (Power ON)

6. Once the download is completed, remove the download cable and then turn the power off and on.
( Power OFF — Power ON)

MY ROBOT TIME Workbook series
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4, Connect Servo motor to OUT1 of OUTPUT connector.



MY ROBOT TIME
____MvrosorTmE

10

11

12

13

14

16

i

18

19

20

21

[ Program Example ]

B 2 Remocon[Upl{

--------- ; % DC Motor:[1][Left Motor][Right Motor]=[Backward][Speed=10]

B ¢ Remocon:[Down]{

--------- ; % DC Motor:[1][Left Motor][Right Motor]=[Forward][Speed=10]

% DC Motor:[1][Left Motor]=[Stop][Speed=0]
Q% DC Motor:[1][Right Motor]=[Backward][Speed=10]

E| ------ ‘. Remocon:[Right]{
% DC Motor:[1][Left Motor]=[Backward][Speed=10]
---------- ; % DC Motor:[1][Right Motor]=[Forward][Speed=10]

B tmet Remocon[Up][Right]{
% DC Motor:[1][Left Motor]=[Backward][Speed=10]
---------- ; % DC Motor:[1][Right Motor]=[Stop][Speed=0]

B tmet RemoconF1]{

‘ Servo[Servo 1(QUT1)]=[-40]




 Science STEM 12. The law inertia can
‘ be seen all around us!

| fell over a stone while | was running. || You should have walked | fell over a stone.
carefully, Peter! So did Is it also part of

you experience the low the law of Inertia?
of inertia?

Peter, what's wrong?
Did you get hurt again?

Sure~ you tried to walk for So, the force of Inertia e5|des this, where does the low
ward but stone came up in always exists around us. of inertia apply as well?

front of your feet and you fell Do you have an idea?

Taking the bus,
running.. and what else?

_..______________________________________________.

— -
e e e e e e e S e e e e e e e

ooooooo¢oooboéoodaooooooOoaooo60000006000
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) Science STEM 13. The second law
B of motion-Acceleration

YV,

OK. I'll ride it with you as soon
as you understand the
principle of the Viking ship.

Nao, it's not that scary.
Let's ride it together!

Wow! It's the Viking ship!
Huna, let's ride it!

Haha... it's looks scary.

Do you actually think | didn't know it? Right~ When something exerts force on
Of course, I know! - a object in the same directing of motion,
The wheels under the Viking ship pushes the Viking the speed of the object will increase.
shlp, SO that_lt spe_ed grad_ually increases, That's the second low of motion-acceleration.
wses itto rise up higherand higher. On the other hand, when you exert a force on

\r/ the object to the opposite direction,
the speed will decrease.

That's also the law of Acceleration. Well then, shall we go take
The Viking ship stops because the wheels || a ride on the Viking ship?
apply a force to the opposite direction .

Ah, you are getting
smarter and smarter.
One day, you'll be able
to be smarter thanmgy

=
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Servo Motor-Zero Point Adjustment

1. Connect the servo motor to the mainboard. You
can write the program in the following way.

= B PROGRAM

) START{

: ‘ Servo[Servo 1(OUT1)]=[0]

2. After downloading the program, power off and
on again.

3. Fix servo motor horn to the servo motor with a
small servo bolt as illustrated in the picture .
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¥

Connect in this order.

OUT1_Servo motor  R/C_Connector 1. Connect Battery Cases to Power connector.

2. Connect Left-DC motor to Left-motor connector.

3. Connect Right-DC motor to Right-motor connector.

4. Connect Servo motor to OUT1 of OUTPUT connector.

5. Connect RC receiver board to R/C connector.

. Motion Pattern/Program ]

*¢ - Using the motion patterns as reference, let’s write the program.

[ Program Download ]

1. Write the program.

2. Make sure Power / DC Motor connector and sensor’s connector are well connected.

3. Check the power OFF state, then insert the download cable.

4. ‘SAVE’ and click the ‘DOWNLOAD’ button on the program window.

5. Turn on the power when ‘DOWNLOAD’ window opens. (Power ON)

6. Once the download is completed, remove the download cable and then turn the power off and on.
( Power OFF — Power ON)

MY ROBOT TIME Workbook series
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[ Program Example ]

......... IR Remocon:
* Remocon:[Down]{

‘ @ DC Motor:[1][Left Motor][Right Motor]=[Backward][Speed=10]
“ Remocon}

“ RemoconLeft]{

‘ @ DC Motor[1][Left Motor]=[Backward][Speed=10]

‘ 6@ DC Motor:[1][Right Motor]=[Forward][Speed=10]

“ Remocon}

 Remocon:Up][Left]{

‘ @ DC Motor[1][Left Motor]=[Stop][ Speed=0]

b 6@ DC Motor:[1][Right Motor]=[Forward][Speed=10]

......... s Remocon:}

Bl 2aet Remocon:[Right]{

% DC Motor[1][Left Motor]=[Forward][Speed=10]
B % DC Motor[1][Right Motor]=[Backward][Speed=10]
......... 358 Remocon}

+ Remocon:[Up][Right]{

% DC Motor[1][Left Motor]=[Forward][Speed=10]

J % DC Motor[1][Right Motor]=[Stop][Speed=0]

......... 358 Remocon}

++ Remocon{F1]{

‘ ServeServo 1(QUT1)]=[0]

......... ::++ Remocon}

+ Remocon:[F3]{

‘ Servo[Serva 1(OUT1)]=[80]

+ Remocon:}

o Remocon:[Key Off]{

% DC Motor:[1][Left Motor][Right Motor]=[Stop][Speed=0]

20 Remocon}
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STEM 14. The third Iaw
of motion
-Action and Reaction

Yap! Go ahead,
crash against the
\_side of my car!

Bumper cars are very exciting!
Huna, why did my car move
backwards when | hit your car?

Reaction.

Because of the third law
of motion - Action and

Action and Reaction?

Is there another law of
motion besides Inertia
and acceleration?

Yes, Action and Reaction is the last law of motion.

The law is... As you exert a force upon an object, that
object will exert the exact same force upon you.

As your bumper car pushed my bumper car, just now
, my bumper car pushed your bumper car with

exactly the same force. Q\JF&"

L)

Wow! Now, | understand the principle of the
rides.. Riding them will be even more fun now!
Huna, let's go to ride the bumper car again~

Harry, this is already the
fifth time. Let's go
home now!
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4[ Connecting the main board ji

Left-DC
motor

e

Battery case
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Connect in this order.

1. Connect Battery Cases to Power connector.

2. Connect Left-DC motor to Left-motor connector.

3. Connect Right-DC motor to Right-motor connector.

4, Connect RC receiver board to R/C connector.

[ Motion Pattern/Program ]

Bug leg is along with the wheel movement.

~ X = Using the motion patterns as reference, let's write the program.

-

. Program Download ]

1. Write the program.

( Power OFF — Power ON)

2. Make sure Power / DC Motor connector and sensor’s connector are well connected.

3. Check the power OFF state, then insert the download cable.

4. ‘SAVE’ and click the ‘DOWNLOAD’ button on the program window.

5. Turn on the power when ‘DOWNLOAD’ window opens. (Power ON)

6. Once the download is completed, remove the download cable and then turn the power off and on.
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" Program Example |

2 2 Remocon:{Right]{

L @ DC Motor[1][Left Motor]=[Forward][Speed=10]

.......... ‘ % DC Motor:[1][Right Motor]=[Backward][Speed=10]

......... t=++ Remocon:}

- #2 Remocon Up][Right]
i 3 DC Motor{1][Left Motor]={Forward][Specd=10]
- @ DC Motor:[1][Right Motor]=[Stop][Speed=0]

......... e+t Remocon:}

[ERSEREER | mocon [Key Off]{

.......... ‘ é@ DC Motor:[1][Left Motor][Right Motor]=[Stop][Speed=0]

......... 0 Remocon:}

9 END}

MY ROBOT TIME Workbook series




MY ROBOT TIME
= vvrosorrme___ )

=] Science
o )

STEM 15. Running, action
and reaction too!

Huna, do you know that the
low of Action and Reaction is

part of running? you were running?

Of course! | knew about that?
Did you think of that while

No,.. | read about it in a book.
How in the world does the law
apply to running?

When we run, our feet push the ground.
The ground in turn pushes our feet with the exact
same force. And it pushes our feet in
the opposite direction.

Aha! We are able to run because

the ground is heavier thanour |, .
feet, so the ground actually =

pushes us forward.

—

Great! Now, If the ground was lighter
than our feet, our feet would
have pushed the ground away.

Wow! If we were able to
do that, then we will all
become very strong!

Haha~ That might be true!
Let's go find same examples of Action
and Reaction!

DVBVVVBVVBVVBVAVBVBVBY BVBVIVVAIVAVBIBVIVIVBIVY
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B  Science STEM 16. Protecting the environment

and creating sustainable energy
sources -Green energy

Huna! we installed a solar
heating system in our
house today!

Wow! your family did
é) a great thing today!

Huh? solar?
Why is it a good thing?

Of course, it's a good thing! Solar
energy doesn't pollute the
environment unlike fossil fuels we
have talked about earlier.

Uh~ I've heard about it before,
but what's green energy
actually?

Because fossil fuels cause so much
environment pollution, we had to
find ways to replace
these disappearing fossil fuels.

Oh, lunderstand.
what other sources of green energy?
Do we have besides solar energy?

Wind, water.. wind generates energy
by turning a propeller into motion. the solar car?

Water generates electricity when it falls
from high in water falls.

These are power plants.
On the left is wind,
the right, water.

Peter, and haven't you seen of the water car or

0

Ah! yes, I've seen them before, So, let's try even
| can see that we are trying really | harder to protect
hard to protect our environment. /\_our environment.
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1. Connect the servo motor to the mainboard. You
can write the program in the following way.

: C]
=] PROGERAM
ﬂn o

@ ¢ STARTY
% Servo:[Servo 1(OUT1)]=[0]

)

2. After downloading the program, power off and
on again.

3. Fix servo motor horn to the servo motor with a
small servo bolt as illustrated in the picture.
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4[ Connecting the main board ji

IN1_Touch sensor
IN2_Right IRsensor
OUT1_Servo motor  IN3_CdS sensor

Left-DC

motor

Right-DC

motor

Connect in this order.

1. Connect Battery Cases to Power connector.

2. Connect Left-DC motor to Left-motor connector.

3. Connect Right-DC motor to Right-motor connector.

4. Connect Servo motor to OUT1 of OUTPUT connector.
5. Connect Left IR sensor to IN1 of INPUT connector.
6.Connect Right IR sensor to IN2 of INPUT connector.

7. Connect CdS sensor to IN3 of INPUT connector.

Battery case

[ Motion Pattern/Program ]

s O

H
i)

b llo

¥ = Using the motion patterns as reference, let’s write the program.

-

. Program Download ]

1. Write the program.

2. Make sure Power / DC Motor connector and sensor’s connector are well connected.

3. Check the power OFF state, then insert the download cable.

4. ‘SAVE' and click the ‘DOWNLOAD’ button on the program window.

5. Turn on the power when ‘DOWNLOAD’ window opens. (Power ON)

6. Once the download is completed, remove the download cable and then turn the power off and on.
( Power OFF — Power ON)
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-E g; PROGRAM

START{

[ Program Example %

&
a g. ?Fgcmi

a

~ START{

a @ CDS{IN3]=[Dark]{

| =) cos N3kl 2 2 L rapecrng
5 - % DC Motor:[1][Left Motor][Right Motor]=[Stop][Speed=0] 3 = @ st L
3 Q Delay 2 sec] 4 L s i e e
i % DC Motor: 1][Left Motor][Right Motor]=[Forward] [Speed=8] 5 &35 DC Motor{1][Right Motor]-{Ferward][Speed=10]
; . 5 -~k ~) Delay[1.5 sec]
5 @ Delayi[2 sec] 7 % De ZI‘[’“’“[H[]L‘ﬂ et
P - % DC Motor:[1][Left Motor]=[Backward][Speed=8] 8 Q Delaglirsed]
2 % DC Motar{[1][Right Motor]=[Farward][Speed=8] 0 3 DC Motor{1][Lef: Motor] Right Motor]=[Stop][Speed=0]
i Q P i ) bxepeal B
9 ) CDS} 1 - T smolsmo KOUTHE90]
10 # RIMNU=[None][TN2]=[None]{ . Q =
= (Pp o[Serva 1(OUT1)]=[90]
1 3 DC Motor{1][Left Motor][Right Motor]=[Backwas][Specd=5] 14 Q e
12 b ‘ Servo[Servo 1(OUT1)]=[0] L b R
13 i ® . ¥y
14 & ij IRIN1]=[Sense][IN2]=[None]{ ] -
15 % DC Motor:[1][Left Motor][Right Motor]=[Forward][Speed=8] ) = %}C"“
i ‘ ServoServo 1(OUT1)]=[-50] V
17 Delay[0.5 sec]
o ‘ ServoServo 1(OUT1)]=[50]
19 @ Delay:[0.5 sec]
- ‘ Servo:[Servo 1(OUT1)]=[-50]
21 @ Delay:[0.5 sec]
- ‘ ServoServo 1(OUT1)]=[50]
- % DC Motor.[1][Left Motor]=[Backward][Speed=8]
o % DC Motor:[1][Right Motor]=[Forward][Spesd=8]
- Q Delay[0.5 sec]
2%
27 - 'l f | IR{INT]~{[None][IN2]-[Sense] {
9 @ DC Motor{1][Left Motor][Right Mator]=[Forward][Speed=8]
56 ‘ ServaServo 1(QUT1)]=[-50]
10 (E Delay:[0.5 zec]
A ‘ Servo[Servo 1(QUT1)]=[50]
0 @ Delay:[0.5 sec]
a4 i Servo[Servo 1(OUT1)]=[-50]
24 Q Delay:[0.5 sec]
e i Servo[Serva 1(OUT1)]=[50]
e g%, DC Motor1][Left Motor]=[Forward][Speed=5]
- % DC Motor{1][Right Motor]=[Backward][Speed=8]
18 Q Delay:[0.5 sec]
39
L J
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L Art Let's play games to use
A

cleaner robot!

1. Make some small models with the blocks.

2. Put the small mode into different place ,and put the cleaner robot in the center.
3. Use your hand to touch the CDS sensor,the robot will follow your hand.

4. when cleaning robot encounters to the models,this model is eli minated.

5. Let's check who are the winner.

model
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] Science STEM 17. There is green energy
N ) everywhere around us!

g
Huna! Did you know that there are Are you boasting B Really? And then... you know
power plants that uses "ground about your studies again? solar light in addition to
thermal energy"? N | already knew that! solar heat is green energy?

@1

I know we can use solar heat, but can we use Ah~ | have seen that house of few
. solar light as well? If we can, how do we use it? times before.
- | always thought these panels were
!) used for accumulating solar light~!
Unlike solar light, we use solar light }= - S '
) to produce electricity. F

NSy e S L ~
of L Let's see what other things we can find that uses green energy as a energy
Q{‘fo{ ~-_ sources. s

DVVAVVVVVVVAVBVVAVVIVAVAVVBVBIVIVIVVIVVDY
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. |

| Cpi STEM 18. The incredible power of
B‘J Science thing in higher positions

-Potential energy Y,

Hey,Huna!l saw on
TV how water eroded
rocks and boulders.

Water has not force,
but it eroded a hard rock?

Yes, because the water fell from a higher
position, it eroded the boulder over time.

Aha~ that's potential energy.

What's the potential energy?
Dose this energy have a position?

Haha... no ~. When something
is in the high position, then it
has potential energy.

Right! You saw how water can get
even more power when it falls
from an higher position. That is
how it erodes boulders.

This is a typical example of
water's potential energy.

N

So, does that mean,.. the higher an
object goes, the stronger it's force
will become?

H Yeah, | know that! And as

water from high to low,

‘.4‘/\/\/’\ we can use this force to
° ° produce electricity, can't we?

Yeah,that's right! Water power plants are
usually build in the slopes and waterfall of
mountain that have much water. Potential

energy makes the original force of water

much stronger.

Wow, they were really clever to
combine the power of water with

potential energy !
And it doesn't even pollute

our environment! It's one
of our best resources.
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Servo Motor-Zero Point Adjustment

1. Connect the servo motor to the mainboard. You
can write the program in the following way.

: CH
2 e PROGRAM
.

2. After downloading the program, power off and
on again.

3. Fix servo motor horn to the servo motor with a
small servo bolt as illustrated in the picture.
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OUT1_Servo motor  R/C_Connector

Right-DC
motor

Battery case

Connect in this order.

1. Connect Battery Cases to Power connector.

2. Connect Left-DC motor to Left-motor connector.

3. Connect Right-DC motor to Right-motor connector.

4. Connect Servo motor to OUT1 of OUTPUT connector.

5. Connect RC receiver board to R/C connector.

. Motion Pattern/Program ]

% - Using the motion patterns as reference, let’s write the program.

[ Program Download |

N

. Write the program.

DG 0N -

( Power OFF — Power ON)

. Make sure Power / DC Motor connector and sensor’s connector are well connected.

. Check the power OFF state, then insert the download cable.

. 'SAVE’ and click the ‘DOWNLOAD’ button on the program window.

. Turn on the power when ‘DOWNLOAD’ window opens. (Power ON)

. Once the download is completed, remove the download cable and then turn the power off and on.

MY ROBOT TIME Workbook series
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) " Program Example | ]
- START{
1 +#+ Remocon:[Up]{
5 - ‘ % BEMse U e M RN a0
& 0 i . Remocon:}
2 B 2=+ Remocon:[Down]{
: - ‘ % BE Moo e Mopriiehe bods ormant]Epcete 9]
I . Remocon:}
i -+ RemoconLeft]{
s % DC Motor[1][Left Motor]=[Backward][Speed=3]
; bay @ DC Motor{1][Right Motor]~[Backward][Speed=10]
T S . Remocon:}
% - Remocon:[Up][Left]{
12 % DC Motor:[1][Left Motor]=[Stop][Speed=0]
& bay @ DC Motor{1][Right Motor]~[Backward][Speed=10]
P S . Remocon:}
2 @ 22+ Remocon:{Right]{
e % DC Motor:[1][Left Motor]=[Backward][Speed=10]
” b, % DC Motor 1][Right Motor]~{Backward][Speed=3]
i i e s+ Remocon:}
10 5t Remocon{Up][Right]{
20 &8 DC Motor{1]{Left Motor]~{Backward][Speed=10]
5 - 33 DC Motor{1][Right Motor =[Stop][Speed=0]
N s+ Remocon:}
i -+ RemoconF1]{
. ey ‘ Servo:[Servo 1(OUT1)]=[-70]
T S st Remocon:}
5 B w0 RemoconF3]{
2
28 s+ Remocon:}
% (SRR R cmocon [Key Off]{
e &3 DC Motor{1][Left Motor][Right Motor]=[Stop][Speed=0]
CriE B B s+ Remocon:}
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-]  Science STEM 19. Where can we
N | see potential energy?

Harry, Do you know where we can Well, | haven't thought about it yet.
find potential energy besides in
water power?

Have you heard of treadmills?
Our ancestors used treadmills
as a farming tool to grind
various grains in the past?

After pressing the tool with your feet,
it will raise up to a higher position.
Now, if you would remove your feet
from the tool, it will have potential
energy because it's falling down
from a higher position.

- ©2_Treadmill \(
Does water mills work in r-ﬂf % é )’*
g/me same manner? ﬂ &.\ T
MY Vo4

They also make use of potential energy.

T

kl know! | went to a museum and saw it.

e

Water mill also works by using the Wow! Our ancestors were
power of water, it grinds grains in the really wise!
same way as treadmill.

_____________._.__.______._.-._.-._..-—.—________________

~
- " Let's have a look and see what things we can find that uses potential energy? /'

B et i e T Sy —————— S

QU VVVIAY \)Q\)\)\)\)Q\)\)O AVVVVVVVVY \)0\3\30\)\)0\)00
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