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TIPS FOR ASSEMBLY  Formoreossemblytips, S5t
HENED please refer to %5 -‘_

PEG REMOVER iFF

Side A of the Lever can be used to easily Side B can be used to loosen firmly

remove pegs. inserted parts, such as axle.

HFAY A E A LU RERIFEIG SR B 7] AN RAFEBAREMLE - 4
B

BATTERIES E it

How to insert and remove the batteries

M AR E D <2

2.0

Open the battery compartment by sliding the lid open. Insert two batteries. Make sure
you fit the positive and negative ends into the compartment in the direction indicated (with
the correct polarity). Then close the compartment. When it is time to replace the batteries,
remove the old batteries and insert the new ones with the correct polarity.
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SAFETY INFORMATION Z2&Hfl

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.

Warning! Do not aim at eyes or face.

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.

Safety Advice for Batteries

»>» Two AA batteries (1.5-volt, type LR6) are
required for operation.

»» 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 (e.g.,
rechargeable and standard) 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 battery
compartment. See page 2.

»» Always close the battery compartment
with the lid.

Notes on Disposal of Electrical and Electronic Components

The electronic components of this product 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!

»> 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 balteries are to be removed
from the toy.

»» 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.

»> Please remove the batteries if the toy is
likely to be unused for a long time.
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SAFETY INFORMATION &2 &l
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Checklist: Find - Inspect — Check off

mE Bk - 188 - &H

QTY. ITEAM NO.

v “d.:%gﬁ Description THE]\ BE 2%

() 1 B-SHORTPEG B- JEfE SR 30 7344-W10-C2B
() 2 C-LONGPEG C- Rito# 10 7061-W10-C1R
() 3 C-20mm AXLE CONNECTOR C-20mm BfiIEE 16 T7413-W10-T1R
() 4 C-CAMCONNECTOR C- Mg EfE e 4  T413-W10-S1R
() 5 CAXE C- BigghE 4  7026-W10-H1R
() 6 C-TWO-IN-ONE CONVERTER C-—&a—#a 2 T7061-W10-G1D
() 7 C-1HOLE CONNECTOR C-2 MEBAEAESR 3  T7430-W10-B1D
() & C-BENDEDROD C-3 3 1/4 M EME 2 T7061-W10-V1G3
() 9 C-3HOLEDUALROD C-3 FLEERAZ 1 T7413-W10-Y1D
() 10 C-3HOLE ROUND ROD C-3 A EmEE 6 T404-W10-C1G2
() 11 C-5HOLEROD C-5 AL EME 8 T413-W10-K2D
() 12 C-5HOLE ROD FRONT CLOSED C-5 ILERMEMEA 2 T413-W10-K3D
() 13 C-5HOLEDUALROD BOTTOMCLOSED C-5 FLiBRIEEET| 2 T413-W10-W1D
() 14 C-THOLEROUNDROD C-7T AEmEE 6 T7404-W10-C2G2
() 15 C-7THOLEPROLATEROD C-7TAERARERE 6 T404-W10-C3G2




You will also need:
2 x AA batteries (1.5 Volt, type LR6)

RERE:
2{EAAEth (1.54K4% - LR6EY)

Checklist: Find — Inspect — Check off BEE : =ik - 185 - &#H

QTY. ITEAM NO.

v %25 Description FHER BE 2=

() 16 C-9HOLEROD C-9 AR 4  T407T-W10-C1D
() 17 C-3HOLE CRANK C-3 7L B 2 7409-W10-H1G1
() 18 C-30mm AXLE || C-30mm |1 &4 2 T7413-W10-N1D
() 19 C-100mm AXLE || C-100mm 11§ 1 7413-W10-L2D
() 20 C-150mm AXLE | C-150mm | &# 1 7026-W10-P1D
() 21 C-20TGEAR C-20T Exé 2 7026-W10-D2S
() 22 C-40TGEAR C-40T it 4  T7346-W10-C1S
() 23 C-WASHER C-#kK 2 R12#3620

() 24 B-PEGREMOVER B- IRF 1 7061-W10-B1Y
() 25 C-TWO-IN-ONE FIXTURE C- \B_&—fEaiE 6 T445-W10-D1S
() 26 C-6-PINHUB CONNECTOR C-45 EZMMEA RS 2 T445-W10-A1S
() 27 C-MAINBODY PIECE C-M BUEh 2 T445-W10-C1G
() 28 C-CLAWPIECEA CBERI(A) 3 T445-W10-B1G
() 29 C-CLAWPIECEB C-B BIRIA ) 3 T445-W10-B2G
() 30 C-28X MOTOR WITH SWITCH C-28 fEFIRARER 1 T441-W85-A




Bipedal Robot
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Build these
functional models
one at a time!
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THE LEVER

A lever is a simple machine used to
raise or move an object; it consists of
a rigid beam that can pivot on a fixed
point, called the fulcrum. The side on
which the load to be moved is located
is called the load arm. The other side,
on which the mowng force is applied,
is called the force arm.

»» Everyday examples include
seesaws, crowbars, and wrenches.

These tools and toys take advantage
of the fact that you can generate a
great force by exercising a small force
if you move farther away to do so.

PEG REMOVER _ .,

The peg remover in your experiment
Rit also uses a lever like this so

that you can take the components
apart more easily. The pivot point is
between the tl.uo [ever arms, so we
call it a “double-sided lever.”

4 2
»> A wheelbarrow uses a
different kind of leverage to
reduce the amount of force
needed to Lift
a load.

In this case, the wheel of the
wheelbarrow is the pivot (fulcrum)

of the lever. The two lever arms
constitute the distance to the center
of gravity of the load and the distance
to the hold point of the wheelbarrow.
Because both Llever arms are on the
same side, this type of lever is called

a “one-sided lever.” But the principle is
the same as with the peg remover!
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CHECK IT OUT HIss#f5is

THE FORCES ON A LEVER l

The fulcrum is the spot on the bottom
of the peg remover that doesn’t move Load

when the tool is used to pry up a peg. s
The two arms pivot around this point. .
Load Arm and Force Arm Fulcrim
When you press on the handle with Diagram: Lever
enough effort force for the peg Small load
to come out of its hole, the part force
.. Large load
separator tool is in a state of balance force
or equilibrium in its work. The arm of Ii
the lever on the effort side is Longer Load arm Effort arm
in proportion to the degree that the
effort force is smaller. The opposite - M. S
happens on the load side. The Load line of action line of actior
arm is shorter in proportion to the » Ta

degree that the load force is greater.
Exertion point

If the effort arm is twice as long as of effort force

the load arm, then there is a balance Exextion point
when the effort force is half as great of load force
as the load force. Effort force (kg)
times the distance on the effort arm G
from the exertion point of the effort %
force to the fulcrum (m) is equal to r
Lload force (kg) times the distance
from the load force to the fulcrum Fulcrum
on the load arm (m). Written a little

differently, this is how the equation

goes:

effort force x effort arm length »» Look for levers
- in the models you

load force x load arm length build!

=~
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Side view
BimEE

The holes marked
with the B must be
vertical on both
sides.
EEBRFMHELEM
BEFE2EER °

M

Note! This part is angled
differentlg than the others.
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Note! This part is angled
differently than the others.
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Note the markings.
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#1788 Roving Dino-Bot |Model %! K

Front view
RITRE

o

Note! The end of the axle is aligned
with the outside of the wheel hub.
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Pay attention to the correct positions
of each part. Adjust the parts to the
positions in this view.
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Model %! :fl Bipedal Robot % E#z23 A

Repeat steps 1 through o
3 to build two copies of

this foot unit.
EELB1ELE I XU
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Side view
AmEE

Note the relative position
of the holes marked with
the B on both sides.

X EMEIEE B RIFLAVEY
(i E -
















Side view
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Side view
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Side view
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Side view
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CHECK IT OUT ZiEfBfcus

AlL of the models in this kit make use of
mechanisms called linkages.

A lin ' is a mechanical assembly of

links (or rods) connected at movable
's. Picture the rigid rods in this kit Linked
together with the rotating joint pins:

that is a linkage! Linkages can be

or clesed chains, in which each link is

connected to at least one other link. In open 2. = A
linkages, the end of a rod is not connected
to another rod. In closed linkages, all of the
rods’ ends are connected to other rods.

—Fixed Pivot Point -

Engineers use linkages to change the

_ jor| a—p —>
Applying a force on one part of a
linkage produces a predictable resulting —
force at another part of a linkage. Linkages 3.

can be used in very clever ways to achieve
exactly the direction and magnitude of force
desired.

Linkages are often grouped by the number of rods:
two-bar, three-bar, and four-bar linkages are
common.

Four very common types of linkages are as follows.
Try building these linkages with the pieces in your kit.

1. Reverse Motion linkage: One rod moves in one
direction when the other moves in the opposite
direction.

2. Parallel Motion Linkage: The rods move but at least
two rods remain parallel to each other at all times.

3. Crank and Slider Linkage: A rod moves along a
straight line in a slider.

4. Bell Crank Linkage: Horizontal movement is
converted perpendicularly into vertical movement.

i ?
Make these linkages with your kit! Can you find all the ) Did you '“'“’“'* A lever
linkages in the models you built? is a two-bar linkage!
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STRUCTURAL ENGINEERING MECHANICAL ENGINEERING

BRIDGES & SKYSCRAPERS ROBOTIC ARMS CROSSBOWS & CATAPULTS
BHEE-EREERIE AESREEETE R TIPER

#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
WaeIESE e EmisiRaE A e 28 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
GEARED-UP GADGETS KINETIC MACHINES OFF-ROAD ROVERS

BlETEEREHE BETE SeEHE BlEIR BeETE
#7443 #7444 #7446

5 Models to build 5 Models to build 10 Models to build
114 PCS 108 PCS 118 PCS
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