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TiP!
You will find additional )
information in the “Check it out
sections on pages 14, 15, 21,29,
30, 31, 39, 46, and 80.

TIP!

Above each set of assembly
instructions, you will find a red

»» It shows you the difficulty Level for
the model’s assembly:
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»>> TIPS AND TRICKS

Here are a few tips for assembling and using the
models. Read them carefully before starting.

A. Changing the gear ratio

There are three different positions for the gears in
the flex gear motor. Place the gears into the flex
gear motor one at a time in the correct orientation,
making sure that the gears are intermeshed with
their neighboring gears. You will use three of the
five gears each time. Which three gears you use
depends on your desired gear ratio. The
instructions for each model will tell you which
gear configuration to use. When all three gears are
correctly placed, close the lid.

B. Adjust the steering motor

If your model does not drive in a straight line you
can adjust the alignment of the wheels. Locate the
steering motor on the bottom of the IR steering
motor. Use a flathead screwdriver to turn the
screw. Turning the screw to the left will turn the
wheels to the right, while turning it right will turn
the wheels left. Make adjustments and test it.

C. The peg remover

The kit includes a yellow tool called the peg
remover. End of the long peg makes it easy to
remove long pegs from the frames.

D. Batteries in IR remote control unit
Open the battery compartment by unscrewing the
screw and removing the cover. Insert two
batteries, paying attention to the polarity
indicated in the compartment and on the
batteries. Close the compartment again and
reinsert the screw to secure it.

E. Batteries in IR receiver

Insert the batteries according to their indicated
plus-minus polarily. Close the compartment with
the cover.

F. Using the IR remote controller

To control a model, turn on both the motor unit
and the remote control unit by moving their
switches from the “off" position (0) to any of the
four channels (1-4). The motor unit and the
remote control must be set to the same channel to
communicate. The channels enable you to use up

to four models (sold separately) at the same

time in the same space. One set of buttons
on the controller unit drives
the car forward and
backward. The other
set of buttons
controls the car’s
steering.

0 t++
sws

IMPORTANT!

Make sure your remote control
unit and your motor unit are
both set to the same channel
(1-4) or else they will not work.
When the remote control and
motor are not in use, turn them )
off by setting their switchesto &
“0" so as to not drain the ;
batteries.




What's inside your experiment kit:
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You will also need:
7 x AAA batteries (1.5-volt, type AAASLRO3) and

Checklist: Find — Inspect — Check off ~ 3»#veteres oot e A

No. Description Qty. Item No. No. Description Qty. Item No.
© 3 holerod lateral closed 13 T026-W10-Q252 @)  Cshellb 2 7392-W10-110
€@ c3holerod 8 TOZE-W10-X10 ) Cshellf 2 T398-W10-C1TD
€  c3holedual rod 2 7061-Wi0-R1S3 i | C-shelle 2 7398-W10-C2TD
O C-3 hole round rod 4 T404-W10-C1D @ B-short peg 59 T344-W10-C2B
© | c5holerod 6  T413-Wi0-K252 i) | C-longpeg 42 TOG1-WIO-CIR
@ c-5holerod front closed 9 T413-W10-K301 &  Cshort button fixer 4 T061-W10-E1TY
@  c-5holedualrod bottom closed 2 7026-W10-5252 & Ctwo-in-one converter 4 T061-W10-G1D
Q C-5 hole dual rod 4 T026-W10-5353 @ B-peg remover 1 T061-W10-B1Y
©  c7 hole round rod 4 T4DL-W10-CID & C9holerod 2 TADT-W10-C10
{) -7 hole prolate rod 4 T404-W10-C3D £  Cturbotire 4 T4OT-W10-A1D
&  11-holerod 2 T413-Wi0-F1D £  C-turbotire rim 4 T&OT-W10-B1W
&  C-15 hole dual rod 2 7413-W10-H1D ) Cshellil 2 T407T-W10-DITD
B  C-5x5frame 2 T026-W10-T20 &5 | Cshellir 2 T4D7-W10-D3TD
@  c-5x10 frame 2 T413-W10-11D @  C-shelli] 2 TAOT-W10-DI1TD
@ C-lateral converter 6 TO61-W10-1153 @ C-4-hole prolate rod for ball joint 2 T4OT-W10-F20
{»  Cfront converter 6 TO61-W10-J253 %)  C-xshape ball joint 2 T40T-W10-F10
& c35mmaxlell 2 T413-W10-01D & C-ushape connector for ball joint 4 TROT-W10-E10
@ c7o0mmaxlell 2 7081-W10-010 &)  C-steering motor 1 T4OT-WES-A
£ c100mmaxlell 2 7413-W10-L20 T cIRremote controller 1 T4OT-WES-C
)  C-0d8x20 mm tube 12 T400-W10-G2D @  C-IR receiver 1 T4OT-Wa5-0
)  C-shellaleft 3 T392-W10-L10 &  C-flexgear motor 1 T40T-WES-E
@&  c-shellaright 3 7392-W10-L20 @  Electrostatic sticker sheet 1 R208T4OT-US
@ Cshellaleft : 7392-W10-L1TD @ Cflexgeara 4 T407-W10-01G
@)  C-shellaright 1 7392-W10-L2TD @)  C-flexgearb 2 T407-W10-028
&5 | Cshellc 4 TI92W10-M10 @  Cflexgearc 1 T407-W10-030
&) Cc=shellb 4 7392-W10-11D @  Cflexgeard 1 TAOT-W10-04R

620376-02-270516
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There are many different types of cars, from Formula One race cars to pickup
trucks. Each car looks different and they all have different functions. When
designing and building these cars, engineers take these differences into account.
However, all cars are subject to the same laws of physics, which govern their
design. In this kit, you will build ten models of different types of cars and learn

about some of the engineering that goes into designing a car.
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EXPERIMENT 1

Building a race track
HERE'S HOW

Have a friend or family member
set up a race course in a room in
your house. He or she can gather
various objects, such as small
cardboard boxes (e.g., tea boxes
and matchboxes), toys, and
empty cans, and place them
around the room. Set up a start
and finish line. Turn on your
model and race around the track
as fast as you can! Take turns
timing each other and see who
can drive the model car around
the track the fastest.




CHECK IT OUT

ACCELERATION

T @
he PhUSICS Or Cars .-MEuchungﬁnthe
At velocity of an object. That means that
the object could be speeding Up,

- slowing down, or changing direction
and it would be accelerating. The
time it takes for a car to go from O ko
60 miles per hourisa common
measure of a car’s ability to
accelerate.
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WORK

The way that physici sts defin rk is different than

the common usage of the word. Work is when a force

causesa displacement in the same direction as the
motion of an object. For example, if you were walking
around at a steady velocity with a box in your arms you
would notbe performing work. This is because the force
required to hold up the box points in the upward
direction, while the displocement from your walking
around is in the horizontal direction. However, if you
were to push a box along the floor or Lift a box Up, you

would be performing work.




_POWER ’

Why is it harder to carry a heavy box while You are

- Tunning up a flight of stairs than it is while you are
walking up the same flight of stairs? Itis because
it requires more Power to move the box when you
are running. Power in physics means the amount
of work that is done over time.

You may have heard the term horsepower used to
describe a car. In the Late 1700s, the Scottish
engineer James Watt wanted a way to compare
the amount of power that a steam engine could
Produce with that of a draft horse, Watt found that
a horse could Lift aboyt 33,000 pounds of coal o
distance of one foot in one minute. Thus, Watt set
one horsepower equal to 33,000 foot-pounds per
minute. A normal Person can produce about 0.1
horsepower, while a car Can produce 120 or more
% horsepower,

.

VELOCITY AND SPEED N

Speed and velocity are often used intercha:g.e?l:):f;:;uwt
in physics they mean different thing's. S?ee t;s !31 mrm
thing is going, while \relnm‘tg is bo :
lt:lanst: :;: E:ut direction. For example, if you :ri rir;:t:.::gu =
i then that is your speed. But,
:?0:::;53‘;2;1?;2;&1 hour north then that is you dru L
Locity. The speed of a car is given by the spee
:nemiles per hour or kilometers per hour.

TORQUE

Another term that is often used to
describe car engines is torque.
Torque is a measure of how hard
you bwist something, such as when
YOu are turning a wrench, When
torque is used to describe a car, it is
referring to how hard the engine

can turn the wheels. The torque of
a car can be measured using a
device known as g dynamometer.







(11 (12 /-\{‘\ High Speed
3 .-:: y:"':- 5 ﬁ‘ L(;gLﬂf T;‘Zie
o 44+ 1
Lo e




e
D
el
(7} ]
(o))
1]
.
a
o™

O@®@® DRAGSTER







O@®@® DRAGSTER

EXPERIMENT 2

Drag racing
HERE'S HOW

Set up a long, straight track with start and finish
lines for the dragster to race on. Have a friend or
family member stand at the finish line with a stop
watch. Turn the model on and place it at the start
line. Have your friend or family member say out
loud “3-2-1 Start." Immediately race the dragster
down the track while your family member times
you. Compete against your friends or family
members and see who gets the fastest time. What
would make the dragster go faster or slower down
the track?




-

CHRISTMAS TREE

Most drag races are started by an

electronic mftem known asa
i hristma: | The Christmas tree
L 1 A R

tmas tree

" consists of two columns of lights
for each driver along with a set of
. Lights on each lane. The l:hrisl:_mus
" tree also has sensors to know if the
“ cars are lined up at the starting line.

Drag Racing

Before each drag race, the driver is allowed to perform
what is called a burnout. A burnout happens when a
car is Rept stationary while the wheels spin. Burnouts
have an important function of heating up the tires
making them stickier and putting a Layer of rubber
down at the starting line to improve traction.
Burnouts have also become a form of competition and

entertainment, with prizes going to cars that perform
the best burnout.

REACTION TIME v

Th

etcnrs start the race from g standing start, sp an important
par uf:drng racing is the driver's reaction time. The winner j
determined by o combination o ol

[ the driver’s reaction ti
> : ction time and
apsed time. After o fdce, because of the wear op the parts of o

dragster, a Lot of the Parts will need to be replaced! - ROCKET CARS
In 1984, Sammy Miller set the unofficial
world record for the quarter mileina
rocket dragster named Vanishing Point. His
time was 3.58 seconds. He had an average
speed of 251 miles per hour. Rocket cars
have been replaced by jet cars as the rocket
propellant required to power these cars
became too expensive. Rockel cars have
been banned in most places due to safety
concerns.
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EXPERIMENT 3

Investigating
Friction
HERE'S HOW

Set up two straight tracks that
are 5 feet long. One should be on
a smooth surface, like a wood or
Laminate floor. The second
should be on a rough surface, like
a carpet. Turn on the super car
model and race it down each
track several times. Time how
long it takes for the car to go
down each track. How do the
times compare?




ENGINE

The engine in a car burns fuel
(usually gasoline) to create heat,
which is ultimately converted
into mechanical motion and used
to turn the wheels of the car. The
fuel is ignited inside a cylinder,
which has a piston inside that
moves up and down. The piston is
connected to a crankshaft. When
the fuel ignites, the gas heats up
and expands, pushing on the
piston, which then turns the
crankshaft.

You have probably heard a car
being described asa “V6." Itis

called a “v6” because the
cylinders are aligned in a “V”
shape, while the “6" refers to the
number of cylinders in the
engine.

FLYWHEEL
The crankshaft of the
engine is connected to a
flywheel. The flywheel is
a large metal disk that is
used to smooth out the
rotation between the
crankshaft and the
driveshaft (the rod that
turns the wheels).

CHECKIT OUT




CLUTCH

The clutch is used to separate the crankshaft of the

engine from the drive shaft when the driver is
changing gears. This allows for a controlled
transmission of power while shifting gears —
otherwise there may not be enough power ko change

ears or there may be too much power and the gears

could be damaged. The clutch is essentially a disk
that is normally pressed up against the flywheel, so
that the crankshaft and drive shaft are rotating at the
same speed. When the driver changes gears, the
clutch and the flywheel separate, the transmission
shifts gears, and then the clutch and flywheel come

back together.

TRANSMISSION

The transmissi
; on or gear train
easil ; ? allows the dri
i Ib;z::]:tllch the car into several djrfﬂentd::er to
ket ::Oto how yYou change the gearsgin rz.
physicoll dels, but the driver does not h i
engioc T#en;zue the actual gears around insi?j‘:aet;o
it gives a mide:;:;:geft;r having a transmission isE
: of different ;
areu : earr -
mhens;ful in different situations gor exzt;:’s'[ ich
car is goi i
smaller ;erc::gr?::lng up a hill itis better to upsee:n
spin faster :

torgue : , 50 that there

que on the drive shaft. While on a flat sd?‘f[; .

ceit

is better to use a
larger E
providing more torqge. st spi s o,




CHECK IT OUT

GEARS

Gears are used in many
different devices to transfer
power. A gear is a rotating wheel
that is connected to an axle and has
teeth or cogs that are intermeshed with
another set of teeth. Gears transfer
power by changing the direction, speed,
or torque of another gear.

DID YOU KNOW. . ..

... that gears have been found in insects? In
2013, scientists from the University of
Cambridge found gears in the rear Legs of
the juvenile form of an insect called Issus

coleoptratus. The gears make it so that the
insect’s Legs are synchronized when it
jumps. If the Legs were not synchronized the
Issus would spin out of control every time it
tried to jump. This gear mechanism also
gives the insect more power when it jumps.
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Famous Cars

QABENZ PATENT-HOTORWAGEH

The modern car was invented in 1886
by the German inventor Karl Benz. Karl
Benz called his invention the Benz
Patent-Motorwagen. Only around 25

were builk!

In August 1888, Ber
promote the Patent-
by driving the first long
journey by automobile.
two sons, she went from Mannheim to
Pforzheim in Germany. Betha Benz
acted as both a mec
fixing several mechanical issues that

occurred during the trip.

—

TOYOTA PRIUS

The Toyota Prius was the
world's first mass-produced
hybrid vehicle- Its popularity
Led to a revolution in the car

industry as other car

companies developed their
own competing hybrid

vehicles.

tha Benz decided to
Motorwagen No.3
distance

Along with her

hanic and a driver,

VOLKSWAGEN BEETLE

The Volkswagen Beetle is the most
popular car ever produced. From its
initial release in 1938 to final
production in Mexico in 2003, more
than 21 million Original Volkswagen
Beetles were manufactured. Like the
Ford Model T, the design of the
Volkswagen Beetle was guided by the
need for asimple, inexpensive car that
could be mass-produced.

FORD MODEL T

The Model T was one of
the first cars that was
accessible to the masses.
The model T was first
manufactured by the Ford
Motor Company in 1908.
The use of the moving
assembly line allowed for
production of more than
15 million Model Ts
between 1908 and 1927.
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CHECKIT OUT

Engineering a Race Car

An important goal of engineering a race car is minimizing drag. To understand what drag is, you first
have to understand that the gases like the air we breathe and liquids like water behave similarly. When
you move your hand through water with your palm facing the direction your arm is moving, it is a Lot
harder to move your hand than if your hand is on its side. The reason is that your palm provides a larger
surface for the water molecules ko bump into, creating more drag. Overcoming drag takes energy, so
engineers have developed ways to both reduce drag and use it to make race cars faster.

DOWNFORCE

£+l downforce.

SIDE SKIRTS

Side skirts are used to keep the higher
pressure volumes of air on the side of

the car and the Lower pressure air on

the bottom.

Side skirts are also used on semi-
trucks ko make them more efficient.

SUPER CHARGER

A super charger is used to push
air into the engine. This gives
boost to the horsepower ofa
race car, because the greater
air intake allows the engine to
burn fuel ot a foster rate.
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Hauling Cargo
HERE'S HOW

Measure a straight track about 5 feet Llong. Turn on the
truck and time how long it takes to drive the truck down
the track. Place a small, heavy object in the back of the
truck and again time how Long it takes to drive the truck
down the length of the track. How did adding more weight
to the truck affect the time?
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EXPERIMENT 5

Climbing a Mountain

HERE'S HOW

This buggy is designed to drive up steep hills. Set up an incline using materials
Like books and cardboard. Vary the angle of the incline and time how long it takes
the car to drive up the different inclines.

Keep the incline at the same angle, but change the gear ratio in the
adjustable gearbox. What happens to the speed of the car?
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SELF-DRIVING CARS ¢

Can you image watching a DVD with your parents as

CG |' or th e F u tu re your car drives around town? Or all of you plaging a

board game together while traveling down the

Here are some key features that the cars of highway?
[ y?

tomorrow might have.

well, your family's car can't do that yet. But
automotive engineers are already working on their
own versions of the self-driving car of the future.
what do these self-driving cars need?

' The self-driving car will need a
system of sensors to detect lanes, 4
other cars, and any other obstacles '
in its path for that matter.

To make drivin ?

boa g decisip | _
29ard computer iy |, s, anon- ' -
i sethe A very precise GPS navigation

system will be necessary to /
determine the car’s position so /

LJ

that the car can follow the route
you have entered intoit. /




Gigo website ﬂ Gigo FB

Welcome to our newly redesigned Gigo website!

* We now offer four language options (English, Traditional Chinese,
Simplified Chinese, Russian).
* Many brilliant videos for product introduction.

* Online product brochures to facilitate timely Browse.

Multi-Language




»>>> SAFETY INFORMATION

Safety Information

Warning! Not suitable for children under 3 years. Choking
hazard — small parts may be swallowed or inhaled.

Store the experiment material and assembled models out of
the reach of small children.

Warning! Only for use by children aged 8 years and older.
Instructions for parents or other supervising adults are
included and have to be observed.

Keep packaging and instructions as they contain important
information.

Safety for Experiments with
Batteries

»» The wires are not to be inserted into socket-outlets. Never
perform experiments using household current! The high
voltage can be extremely dangerous or fatal!

»» To operate the models, you will need two AAA batteries
(1.5-volt, type AAA/LRO3) and three AA batteries (1.5-volt,
type AA/LR6), which could not be included in the kit due to
their Limited shelf Life.

»» The supply terminals are not to be short-circuited. A short
circuit can cause the wires to overheat and the batteries to
explode.

»» Different types of batteries or new and used batteries are
not to be mixed.

»» Do not mix old and new batteries.

»» Do not mix alkaline, standard (carbon-zinc), or
rechargeable (nickel-cadmium) batteries.

»» Batteries are to be inserted with the correct polarity.
Press them gently into the baktery compartment.
See page 2.

» Always close battery compartments with the lid.

» Non-rechargeable batteries are not to be recharged.
They could explode!

»» Rechargeable batteries are only to be charged under
adult supervision.

»» Rechargeable batteries are to be removed from the
toy before being charged.
»» Exhausted batteries are to be removed from the toy.

m Dispose of used batteries in accordance with
environmental provisions, not in the household trash.

»» Be sure not to bring batteries into contact with coins,
keys, or other metal objects.

»» Avoid deforming the batteries.

As all of the experiments use batteries, have an adult check
the experiments or models before use to make sure they are
assembled properly. Always operate the motorized models

under adult supervision.

After you are done experimenting, remove the batteries from
the battery compartments. Note the safety information
accompanying the individual experiments or models!

Notes on Disposal of Electrical
and Electronic Components

The electronic components of this preduct are recyclable.
For the sake of the environment, do not throw them into the
household trash at the end of their Lifespan. They must be
delivered to a collection Location for electronic waste, as
indicated by the following symbol:

Please contact your local authorities for the appropriate
disposal location.

Dear Parents and Supervising
Adults,

Before starting the experiments, read through the instruction
manual together with your child and discuss the safety
information. Check to make sure the models have been
assembled correctly, and assist your child with the
experiments.

We hope you and your child have a Lot of fun with the
experiments!

FCC Part 15 Statement

This device complies with Part 15 of the FCC Rules. Operation is
subject to the following two conditions: (1) this device may not cause
harmful interference, and (2) this device must accept any interference
received, including interference that may cause undesired operation.

Changes or modifications not expressly approved by the party
responsible for compliance could void the user’s authority to operate
the equipment.

NOTE: This equipment has been tested and found to comply with the
Limits for a Class B digital device, pursuant to Part 15 of the FCC
Rules. These limits are designed to provide reasonable protection
against harmful interference in a residential installation. This
equipment generates, uses and can radiate radio frequency energy
and, if not installed and used in accordance with the instructions,
maybe cause harmful interference to radio communications.
However, there is no guarantee that interference will not occurina
particular installation. If this equipment does cause harmful
interference to radio or television reception, which can be determined
by turning the equipment off and on, the user is encouraged to try to
correct the interference by one or more of the following measures:

- Reorient or relocate the receiving antenna.

- Increase the separation between the equipment and receiver.

- Connect the equipment into an outlet on a circuit different form that
to which the receiver is connected.

- Consult the dealer or an experienced radio/ TV technician for help.
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RUBBER BAND RACERS
#7403

5 Models to build

7 PCS

CROSSBOWS AND CATAPULTS
#7406

10 Models to build
110 PCS

ORNITHOPTER
#7405

4 Models to build
49 PCS

C€
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SPACE MACHINES WATER POWER MINI

#7337 #7389
10 Models to build 6 Models to build
255 PCS 60 PCS

MINI GYRO SMART MACHINES
#7395 #7416

20 Models to build 8 Models to build
88 PCS 230 PCS

1110

ELECTRICITY & MAGNETISM GECKOBOT
#7065 #7409
10 Models to build 7 Models to build
137 PCS 176 PCS
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