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TIPS FOR ASSEMBLY
HEENHFIL

PEG REMOVER
wF

Side A of the lever can be used to easily
remove pegs.
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on page 7 you canseeall the models

at a glance.
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Learn amazing information about gears
pages 5 and 29,

HECENMEIEL TREWES
HRAEE -

For more assembly tips, g
pleasereferto %

Side B can be used to loosen firmly
inserted parts, such as axle.
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SAFETY INFORMATION &2 &1

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

Keep the packaging and the instructions as they contain important
information.

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

The models are intended for indoor use. Do not use your models in a
sandbox. Do not use the hand mixer with food.

Clear sufficient space before launching the models. Keep small children
or animals away when launching the models (in order to prevent nearby
objects from breaking).
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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!
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KIT CONTENTS 8#RAS

What's inside your experiment kit: {iFVERTEES HEZHE ?
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Checklist: Find — Inspect — Check off 5E : &if - 18% - ¥

v .,;%g% Description THaB g;; L;:I;M e
() 1 B-SHORTPEG B- }Efg 5 30 7344-W10-C2B
() 2 C-LONGPEG c- Rita 10 7061-W10-C1R
() 3 C-20mm AXLE CONNECTOR C-20mm S0 3  7413-W10-T1R
() 4 C-CAMCONNECTOR C- (himEks iR 1 T413-W10-S1R
() 5 CAXE C- BimEnhiz 2 T7026-W10-H1R
() 6 C-TWO-IN-ONE CONVERTER Cc-—a—iEa 2 T061-W10-G1D
() 7 C-FRONT CONVERTER C- BB 4 T061-W10-Y1D
() 8 C-LATERAL CONVERTER C- Emiaizie 2 T7061-W10-X1D
() 9 C-1HOLE CONNECTOR c-2 MEBAHEAES 6 T430-W10-B1D
() 10 C-BENDEDROD C-3 3L 1/4 MEME 2 T7061-W10-V1iD
() 11 C-3HOLEROD FRONT CLOSED C-3 ARMERMB 4  7026-W10-X1D
() 12 C-3HOLEROD C-3 ALEI& 3 7026-W10-Q2D
() 13 C-5HOLEROD Cc-5 AEME 3 T413-W10-K2D
() 14 C-5HOLEROD FRONT CLOSED C-5 ALRMFERHAL 4  7413-W10-R1D
() 15 C-9HOLEROD C-9 AR 1 T7407-W10-C1D
() 16 C-11HOLEROD c-11 LR 2  T7413-W10-P1D
() 17 C-TRIANGLE CONNECTOR C-3 FLERFAE 4  T404-W10-B2D




Checklist: Find - Inspect — Check off

e B - 8E - &H

. Description
] P

FHEH

QTY. ITEAM NO.

BE M
() 18 C-3HOLEDUAL ROUND ROD WITH PEGS C-2 ¢ 3 F|, 90 EFES B8 1 T7404-W10-B1D
() 19 C-3HOLECRANK C-3 FLEhéh 2 T409-W10-H1G
() 20 C-5X5FRAME C-5X5 FLIEFSHE 3 7413-W10-Q1D
() 21 C-35mmAXLEII C-35mm || & 1 7413-W10-01D
() 22 C7ommAXLEll C-70mm |1 & 2 T7061-W10-Q1D
() 23 C-150mmAXLE| C-150mm | Bf 1 7026-W10-P1D
() 24 C-20TGEAR C-20T E5¥f 5 7026-W10-D2S
() 25 C-40TGEAR C-40T B8 1 7346-W10-C1S
() 26 C-5HOLEPROLATE ROD FOR AXLE C-5 LEIBREME (&) 2 T443-W10-C2S
() 27 C-HELICOPTER BLADE C-L BUghF 2  T443-W10-B1S
() 28 C-70mmRUBBERBAND C-70mm & RE Af 2 R10-02
() 29 C-WASHER C- B 1 R12#3620
() 30 B-PEGREMOVER B- #F 1 7061-W10-B1Y
() 31 C-LARGEBODYPIECEA C-N BUEh 2  T7446-W10-A1R
() 32 C-SMALLBODY PIECE LEFT C-OBghA (&) 1 7446-W10-A2R
() 33 C-SMALLBODY PIECE RIGHT C-oBERF (H) 1 T7446-W10-A3R
() 34 C-LARGEBODY PIECEB C-K BUgfi 7 3 T443-W10-A1R n




CHECK IT OUT HIss#f5is

Hold two of the gear wheels together, so that the
cogs on the edges (the “teeth”) interlock. Turn one
of the wheels. The other wheel will turn as well,
automatically moving along with the first gear.
This demonstrates that interlocking gear wheels
can transmit a rotational movement.

Pay close attention to the direction of rotation: The

second wheel turns differently than the first one.

0)

different number of teeth, their rotational speeds

When the gear
wheels have
different diameters
and, as a resulk, a

will also be different. The larger wheel turns slower

than the smaller one.

( ¢ 3a. For example if the Lurger
gear wheel has 40 teeth and the smaller wheel has
10, the smaller wheel will complete 4 rotations in

the time it takes the larger wheel to do one rotation.

>>> Use your other hand to slow down the second gear
wheel while you turn the first wheel. You will notice
that you need to apply a Lot of force. This shows that
interlocking gear wheels also transmit force.

>>> In the field of engineering, two or more
interconnected gear wheels are called a
gear train, or transmission. They come in
many different shapes and sizes.

Two gear wheels on parallel shafts are known as
| f you want to transmit a rotational
movement to an axle standing perpendicular to the
gear wheel, you can use a bevel gear (you'll use two

B of those for your helicopter model).

Before building any of the models,
you should carry out the following
Little experiment.

It's also possible to arrange multiple gear wheels one
after the other to convert a slow rotational movement
into one or multiple very quick rntattonui movements —
as you'll see when making the hand mixer

>>> Bicycles generally have a chain drive,
in which gear wheels of various sizes are
connected by a chain.

Gear trains can be found inside many machines and
devices. For example, in mechanical clocks, the kind
you might see in a museum, gear wheels enable the
movement of a gear wheel propelled by a spring or
weights to be transmitted to the hands of the clock.
Thanks to the different gear ratios, the hands can move
quickly (the second hand), slowly (the minute hand), or
even slower (the hour hand).

This means that you can usually choose between
multiple “gears,” that is, you can switch between various
different gear ratios.

This has a significant advantage, as gear trains don't
just transmit rotational speeds, they also transmit force.
Cycling is easiest when you can keep pedaling at the
same speed. If you want to cycle over flat terrain or
downhill, you can switch into a high gear in the rear.

This connects the crankset with a much smaller gear on
the rear wheel. The force from the pedals is converted into
a much greater driving force making the bike move faster.

If you're cycling uphill, you can switch to a large gear
in the rear and a small gear in front. This allows you to
apply a smaller force on the pedals and turn them at a
faster rate but the rear wheel will rotate a Larger amount.
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Hand Mixer
FEpfaiEs

Rescue Helicopter
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Done!

Fehk !

Spin the top and then Let go!
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Done!
ST Ak |

model on the string!

How to Launch the model

o0 ] Y Eh R A

IMPORTANT: Only use with the

ERET  RETEALER !

Holding the launcher in
one hand, pull the model
back into the launcher,
stretching the rubber
band back. Then Let go of
the model. Try to keep
everything lined up on
the same plane such that
the string is level and
straight.

—FRERHE - WED
SIS - IARE R
Ho REMBIEE - BE
WA SR — 8
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Guide a thick string (not included)
through the model and then stretch
the string between two fixed points.

iBBIRE 5| 8 —RERHE (FEHE
A EIELEHT ) - RREMEEESR
2Z RO iR -

Tips for the string
1. When setting up the string, it needs to be
very taut and cannot be too loose.

2. The friction of the string’s material will
affect the gliding distance of the model.

3. The number of rubber bands will also
affect the gliding distance of the model.

&.If you have wax at home, you can apply
some on the rope to reduce the friction
from the rope.
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Model Operation Video Bt
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GOOD TO KNOW FhxNikE

AMAZING FACTS!

For a long time, gear systems were considered
to be an exclusively human invention. So
when a group of British biologists discovered
an insect with its very own gear system some
years ago, their finding was all the more
astonishing. The insect in question was the
larva of the _{scientific name
Issus coleoptratus), a tiny creature just a few
millimeters insize. , .

' Of course, they can only take off cleanly if
both hind legs move at the exact same time

and push off with the exact same force.

»» These insects tend to get around
by jumping: if disturbed, they use
their powerful hind legs to send
themselves shooting upward.

N ’,

Otherwise, the little creature will find
itself hurtling off into a spiral, possibly
lurching and making for easy prey.
This synchronized movement is ensured
by a minuscule gear system, consisting
of two interlocking structures attached
to the insect's legs.

This means that the real inventor of the |
gear wheel is in fact Mother Nature, and
she was using it millions of years before
humans even existed!
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MECHANICAL ENGINEERING

STRUCTURAL ENGINEERING

BRIDGES & SKYSCRAPERS ROBOTIC ARMS CROSSBOWS & CATAPULTS
BHTE-RREERE FEEhEERETE TP B

#7410 #7411 #7406

25 Models to build 6 Models to build 10 Models to build

323 PCS 204 PCS 110 PCS

RCM CONSTRUCTION VEHICLES MINI GYRO GECKOBOT

B IEHE PRl fEmEsigiE A NEE#R 25 A
#7408 #7395 #7409

8 Models to build 20 Models to build 7 Models to build
227 PCS 88 PCS 176 PCS

ENGINEERING MAKERSPACE ENGINEERING MAKERSPACE ENGINEERING MAKERSPACE
KINETIC MACHINES ALIEN ROBOTS OFF-ROAD ROVERS

BlETiE SseEh#E BE T R L BlEIR BeETE

#7444 #7445 #7446

5 Models to build 10 Models to build 10 Models to build

108 PCS 138 PCS 118 PCS
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