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1 | Hammer

3 | 1/4 Base Plate 3 | Resistor (390 ohm)
1 |Light Emitting Diode LED yellow |6 | Thumbtacks
1 |LED red 4 | Paper Clips
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LED

Glue the templates
on the base plates.

2 Pl :
ace all componen
o—=—=1 o >l o i
tes on the base pla-
TUV Kids Experimental KitElectricity © Manfred Weller tes as ShOWﬂ on the
templates
s LED and fix them with
e I thumbtacks using a
0—==1 @ > ® hammer.

TUV Kids Experimental KitElectricity © Manfred Weller

1A | euchtdiode

TUV Kids Experimentierbox Elektrizitat

© Manfred Weller

LEDs conduct electricity only in one

| direction. Mount the diode in the
8 correct direction. The short pin and

the side with the flattened edge
must point to the resistance.
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Parallel Connection

UV Kids Strompriifgerat

Wird der Stromkreis mit dem Schalter geschlos-
sen, leuchtet die Diode

Halt man verschiedene Dinge zwischen den geof f-
neten Schalter und die Buroklammer, leuchtet die
Diode nur dann, wenn das Material Strom leitet

R Leuchtdiode

Use the TUV Kids Current Tester as power source. With test lead cables you can
connect your LEDs.

In a series connection the current is conducted through the diodes and the re-
sistors one after the other.

Serles Connectlon TUV Kids Strompriifgerat

Wird der Stromkreis mit dem Schalter geschlos-
sen, leuchtet die Diode

Halt man verschiedene Dinge zwischen den geoff-
neten Schalter und die Biroklammer, leuchtet die
Diode nur dann, wenn das Material Strom leitet.

@"3 Leuchtdiode
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Resistors

(. Elektrische Widerstdnde

Schalte mehrere ..
Widerstdnde in
den Stromkreis.

® - Eingang
Ausgdnge

® = 1 Widerstand
@ - 3 Widerstdnde j,
® = 6 Widerstdnde

TOV Kids Expcr‘imenfierbox Elektrizitat © Manfred Weller

Tools
1 |Hammer |
Material

1 |1/2 Base Plate 9 | Thumbtacks
6 | Resistor (390 ohm) 4 | Paper Clips
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If there is an electric
voltage in a cable the
electrons can flow.In a
good electrical conduc-
tor they can move well
i [ike these boats.

However if there are large rocks
in the water, the boats have to
move more slowly to avoid the
rocks.

An electrical resistor works in a si-
milar way. it does not matter in
which direction

it is mounted.

From thecoloured ringsthe elec-
tronic engineer will know the §
resistor's power rating
Resistorsare used in many elec- & i
tronic components. They pro- [ @y
tect against a current that is too
strong. L

o



Add various resi-
stors to the cir-
cuit.

® = Entrance
Exits

®1 Resistor
®3 Resistors
6 Resistors

TUV Kids Module 1 Electricity

390 ohm

© Manfred Weller

Glue the template on
the base plate.

Place the resistors and
the paper clips on the
marked

points and fix them
with thumbtacks using
a hammer.

Connect the current tester to the paper clip "Entrance” (red cable). Connect the
LED with the return line of the current tester

(black cable).

Schalte mehrere
Widerstdnde in
den Stromkreis.

® = Eingang
Ausgdnge

@ =1 Widerstand || -~ |

® = 3 Widerstdnde

® = 6 Widerstdnde £

TUV Kids Experimentierbox

It you connect the diode with the green exit, you have a resistor connected in
between. At the blue exit there are three and at the orange exit six resistors.
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Drinking Straw Dimmer

Tools

1 |Hammer 1 |Nail

1 |Syringe 1 | Wooden Block
Material

1 | 1/4 Base Plate 1 |Rubber Ring

1 |Drinking Straw 2 | Thumbtacks

2 |Ring Screw 2 | Paper Clips

2 |Cablered 20 cm

With a dimmer you can regulate the intensity of
light. If you want it cosy turn the dimmer down.
With a drinking straw we make a dimmer for our
current tester.

OPRPITEC
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For an electrical railway you can regula-
te the velocity of the locomotive.

In electrical engineering this is called a
potentiometer, which is a little more
complicated than your drinking straw
dimmer.

Drinking Straw Dimmer| "™ 9ng straw
is supported by

the eyelets of two
—O ring screws.

Place the base plate
on top of a wooden
block.

With a nail make
holes at thepoints
marked for the ring
screwsusing a ham-
mer. Screw the ring
screws not too deep
into the base, they
should not come
out on the back side.

TUV Kids Experimental KitElectricity © Manfred Weller
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Use a nail as a lever or
pliers, then it is easier to
screw the ring screws into
the board. Take care that
. they don't come out at the
back.

Remove the insulation approx. 2
cm on both cable ends. Make an-
eyelet on both ends.

Put a thumbtack through the cable eyelet
and the paper clip.

@l On both sides hammer cable and thumbt-
B ks to the board.

Push the drinking straw through BeERRIERIWSIEETen
the eyelets of the ring screws.
The rubber ring keeps the drin-
king straw down at the bend.

With a syringe fill water into
the drinking straw. Take care
not to have air bubbles in the
water. With some grains of
salt in the water it works bet-
ter.

OPRPITEC
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TUV Kids Strompriifgerat

Wird der Stromkreis mit dem Schalter geschlos-
sen, leuchtet die Diode

Halt man verschiedene Dinge zwischen den geoff-
neten Schalter und die Biiroklammer, leuchtet die
Diode nur dann, wenn das Material Strom leitet.

Push the twored cablesinto the drinking straw.
Connect the drinking straw dimmer to the current tester.

When now you push the two red cables back and forth inside the drinking
straw, the brightness of the diode on the current tester will change.

Water doesn't conduct cur
rent as well as metal. The
water acts like an electrical
resistor.

With the two cables you can
regulate the rating of the re-
sistor.

The longer the distance the current has to pass inside the water, the higher is
the resistance.

OPRPITEC



Switch

n

£ Schalter

C:?E Schalter

Tools

1 |Hemmer | |

Material
2 | 1/4 Base Plate

Thumbtacks

2 |Red Cable 10 cm

Paper Clips

OPRPITEC



From a paper clip bend
a switch.

¢

\ Bend the

. end of
[ the lar-
~  gerarch

Bend interior and exterior - Bend the end of the smaller pgck
arch to an"S". arch to the right like a"g". upwards.

 Switch

TUV Kids Experimental KitElectricity © Manfred Weller

Glue the templates
on the base plates.
Place all compon-
ents on the base
plate as shown on

, Switch ¢

TUV Kids Experimental KitElectricity © Manfred Weller

the template and
fix them with
thumbtacks using
a hammer.

TUV Kids Experimentierbox Elektrizitat

1

© Manfred Weller
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The two switches are selector swit-
ches. You can connect two electricity
circuits

and when you use the switch you
can decide, which circuit you want
to activate.

Elektrizitat © Manfred Weller

Here the current flows to the upper
connection.The circuit at the lower
connection is switched off.

The second switch you need to build a toggle switch. Connect the two swit-
ches with two cables, here a white and a green one.

OPRPITEC
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Toggle Switch

In the sleeping room you have aswitchat the door and another one next to
your bed. With each of the two switches you can put on and off the light inde-
pendently from the other one.

& Leuchtdiode
' @ @

This is the circuit we want to build. Both switches are connected by two cab-
les.

At each switch you can decide independently, if you want the light on or off.
Both switches are simply added to the circuit

between current tester and LED.

OPRPITEC



Traffic Light Control and
LED (green)

@ Leuchtdiode

[350 0mr ] =

7

TUV Kids Energieexperten  Elektrizitat © Manfred Weller

Tools

1 |Hammer

Material

2 | 1/4 Base Plate 1 | Resistor (390 ohm)
1 |LED green 8 | Thumbtacks

1 |Red Cable 10 cm 7 | Paper Clips

OPRPITEC



Traffic Light Control

Traffic lights regulate the traffic flow. They switch between red, yellow and
green,

We make a traffic light control illuminating a red, yellow and green diode.

. for thi I
Switch for or Hib we

] ] build a switch,

Tr'afﬁc LI%}'\T O which is able to
operate the three
TOV Kids Module 2 Electricity © Manfred Weller @ diodes. Furthermo-
re we need a green

LED LED.

oo, ”
O—==1—@ B O
TUV Kids Module 2 Electricity © Manfred Weller
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If you want to build a
traffic light control cir
cuit, you need a switch,
which  can activate
three different diodes.
The thumbtacks for the
red and yellow diode
are placed close to each
S RN O ,. other for to be able to
L o \ glow at the same time.

@ Leuchtdiode
f @ Lelichtdiodel “h it |
@ Leuchtdiode

Connect the switch with the entrance cable of the current tester. At the three
switch exits connect the red, yellow and green diode respectively.

() Wy )
) S o)
S =9 @
o) o “1o)
+ S= +
L= A= =
Q (e (S
3J = =
) [} V
=) =] =

Schalter fiir
— Ampel o

Connect the return lines of the diodes with the current tester. Now you can ope-

rate your traffic light like the original.
OPRPITEC



18

Disco Light and Power Distributi-
on

SPI ANL

| 1puabjnudwodss

Disco illumination
is needed for every

party.

There is an optical
and an electronical
method for disco
illumination.  We
use our LEDs.

Tools

1 |Heer .../
Material

1 | 1/4 Base Plate Thumbtacks

1 | Flashing LED Paper Clips

1 | Resistor (390 ohm)

OPRPITEC
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_ : Build a yellow flas-
Flashing LED

hing LED on a base

plate. You already
® know the assem-

TUV Kids Module 2 Electricity © Manfred Weller b|y instruction.

Insert to your current tester
anadditional paper clip as con-
nector. You can take the current
there directly from the battery.

You have four LEDs on small boards and a diode on i e current tester. Further-
more you have a power distribution from the traffic light control.

With these diodes make the disco illumination. The individual components you
canconnect electricallywith paper clips.

; @Leuch‘rdiode »éeli‘nk{euch’rdiode' '

’

A ‘ f

TUV Kids Experimentierbox Elektrizitat © Manfred \eller 7 TUV Kigf Modul 1 Bl ‘Elgkf;‘-izifa‘f © Manfred Weller |

There are various possibilities to connect the diodes together into an electricity
circuit. Find out how to mount the flashing diode for all the LEDs to flash.

Find out how many diodes you can add to the circuit for all of them to glow or
flash.

ORPITEC



20

' With a power distri-
& Stromverteilung

- L bution you can as-

> 1 | g . .
TUV Kids Modul 2 ﬂ Semble the dlSCO I||U'

Elektrizitat © Manfred Weller

mination even bet-
ter.

You won't save cable
in this case, but the

. . design will become
Power Distribu- ;

clearer with the
power distribution.

s

TUV Kids Module 2
Electricity © Manfred Weller

Additionally you can use this power distribution also for other circuits, for ex-
ample for the traffic light control (see further down).
Construction of the power distribution is easy: Bend up two paper clipstoan"S".

Place all paper clips on the board and fix them with three thumbtacks using a
hammer.

OPRPITEC
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spoppora @ |

Here an example for the use of the power distribution: in this circuit some di-
odes are connected in series and some are connected in parallel.

You also can design a circuit, where some diodes glow always and others flash.

TUV Kids Modul 2

Elektrizitdt © Manfred Weller
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The power distribu-
tion helps to save
many test lead
cables.

Check if the indivi-
dual  components
are really electri-
cally  connected
withthe paper clips.

ot sure if a connection
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% Drinking Straw Dimmer

izl..\‘

o e

TUV Kids Module 1 Electricity © Manfred Weller

% Switch ®

izl..\‘

TUV Kids Module 2

Electricity © Manfred Weller

% LED

izlx\‘ \\
O— =l O C>) O

TUV Kids Module 2

Electricity © Manfred Weller

% Switch ®

izl..\‘

TUV Kids Module 2 Electricity © Manfred Weller

% LED

izl..\‘

&
oO—==1+—@ — o

TUV Kids Module 1 Electricity © Manfred Weller

% LED

izl..\‘

O—==1—=0 |

TUV Kids Module 1 Electricity © Manfred Weller

.Eﬁg Electrical Resistors

—ﬁ—a

>aa various resi-
stors to the cir-
cuit.

® = Entrance
Exits

®1 Resistor
®3 Resistors
®6 Resistors

! 1

TOV Kids Module 1 Electricity © Manfred Weller
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Flashing LED

TUV Kids Module 1 Electricity © Manfred Weller

LED
N> ”

o— == O =

TUV Kids Module 2 Electricity © Manfred Weller

Pf)wer' Distribu-

TUV Kids Module 2
Electricity © Manfred Weller

Switch for
= Traffic Li%h’r
O

TUV Kids Module 2 Electricity © Manfred Weller

®
@)

OPRPITEC



