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Parts List (Colors and styles may vary) Symbols and Numbers

Note: There are additional part lists in your other project manuals.

Important: If any parts are missing or damaged, DO NOT RETURN TO RETAILER. Call toll-free (800) 533-2441 or e-mail us at:

help@elenco.com. Customer Service * 150 Carpenter Ave. » Wheeling, IL 60090 U.S.A.

website: www.snapcircuits.net

Symbol
(1) | 1-Snap Wire 6SCO1 01 @ 10uF Capacitor 6SCC3
@ 2-Snap Wire o==0 6SC02 o1 @ 100uF Capacitor 6SCC4
@ 3-Snap Wire - 6SC03 01 @ 470uF Capacitor G b 6SCC5
(4) | 4-Snap Wire 6scos | 01 | @2 | 1k Resistor 6SCR2
(@) | 7-Snap wire 6sco7 | o1 | R | 5.1k Resistor 6SCR3
Battery Holder - uses !
g 21,5V type A (not Included) 6SCB1 01 @ 10k2 Resistor 6SCR4
e Antenna Coll 6SCA1 01 @ 100kQ2 Resistor 6SCR5
Green Light Emitting High Frequency
© | Dioge (LED) 6scD2 | 01 | 09 | | egrated Circuit 63CLS
g
6V Lamp Socket 65CL2
6V Bulb (6.2V, 0.3A) 01 PNP Transistor 6SCQ1
@ Type 425 or similar e @
@ Microphone T 6SCX1 iy @ NPN Transistor 6SCQ2
Power Amplifier 0 : : C e
@ |, ofopEited Girvii L 6scus | 01 | @Y | Adjustable Resistor Hn 6SCRV
01 | €9 | 0.02uF Capacitor o] fo 6SCCH 01 | €Y | Variable Capacitor 6SCCV
You may order additional / replacement parts at our
01 @ 0.1uF Capacitor e F—o 6SCC2 v e P

2.
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DO’s and DON’Ts of Building Circuits

After building the circuits given in this booklet, you may wish to experiment on your own. Use
the projects in this booklet as a guide, as many important design concepts are introduced
throughout them. Every circuit will include a power source (the batteries), a resistance
(which might be a resistor, lamp, motor, integrated circuit, etc.), and wiring paths between
them and back. You must be careful not to create "short circuits" (very low-resistance paths
across the batteries, see examples below) as this will damage components and/or quickly
drain_your batteries. Only connect the ICs using configurations given in the projects,
incorrectly doing so may damage them. Elenco® Electronics is not responsible for parts
damaged due to incorrect wiring.

ALWAYS use eye protection when experimenting on your own.

ALWAYS include at least one component that will limit the current through a circuit, such
as the speaker, lamp, whistle chip, capacitors, ICs (which must be connected
properly), motor, microphone, photoresistor, or resistors (the adjustable resistor
doesn’t count if it's set at/near minimum resistance).

ALWAYS use LEDs, transistors, the high frequency IC, the antenna, and switches in
conjunction with other components that will limit the current through them.
Failure to do so will create a short circuit and/or damage those parts.

ALWAYS connect the adjustable resistor so that if set to its 0 setting, the current will be
limited by other components in the circuit.

ALWAYS connect position capacitors so that the “+” side gets the higher voltage.

ALWAYS disconnect your batteries immediately and check your wiring if something
appears to be getting hot.

ALWAYS check your wiring before turning on a circuit.

ALWAYS connect ICs using configurations given in the projects or as per the connection
descriptions for the parts.

NEVER try to use the high frequency IC as a transistor (the packages are similar, but the
parts are different).

NEVER use the 2.5V lamp in a circuit with both battery holders unless you are sure that
the voltage across it will be limited.

NEVER connect to an electrical outlet in your home in any way.
NEVER leave a circuit unattended when it is turned on.
NEVER touch the motor when it is spinning at high speed.

Note: If you have the more advanced Models SC-500 or SC-750, there are additional

guidelines in your other project manual(s).

For all of the projects given in this book, the parts may be arranged in different ways without
changing the circuit. For example, the order of parts connected in series or in parallel does
not matter — what matters is how combinations of these sub-circuits are arranged together.

Warning to Snap Rover owners: Do not connect your parts to the
b Rover body except when using our approved circuits, the Rover
body has a higher voltage which could damage your parts.

Examples of SHORT CIRCUITS - NEVER DO THESE!!

Placing a 3-snap wire directly
across the batteries is a
SHORT CIRCUIT.

This is also a
SHORT CIRCUIT.

When the slide switch (S1) is turned on, this large circuit has a SHORT
CIRCUIT path (as shown by the arrows). The short circuit prevents any
other portions of the circuit from ever working.

You are encouraged to tell us about new circuits you create. If they are
unique, we will post them with your name and state on our website at
www.snapcircuits.net/kidkreations.htm. Send your suggestions to
Elenco® Electronics.

WARNING: SHOCK HAZARD - Never connect Snap Circuits® to
the electrical outlets in your home in any way!
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Project #102 Batteries in Series

3 4 OBJECTIVE: To show the increase in voltage when batteries are
connected in series.

When you turn on the slide switch (S1), current flows from the
batteries through the slide switch, the 100Q resistor (R1), the LED

- (D1), through the LED (D2), and back to the second group of batteries
(B1). Notice how both LED's are lit. The voltage is high enough to turn
on both LED’s when the batteries are connected in series. If only one
set of batteries is used, the LED’s will not light up.

Some devices use only one 1.5 volt battery, but they make hundreds
of volts electronically from this small source. A flash camera is an
example of this.

Batteries in Parallel

OBJECTIVE: To show how batteries in parallel are used to
increase current.

Build the circuit shown on the left by placing all the parts with a black
1 next to them on the board first (including the 1-snap wire at base grid
location C6). Then, assemble the parts marked with a 2. Finally, place
the slide switch (S1) on top as shown. Leave the switch in the off
position.

The light should be on and the brightness of the lamp (L1) will depend
on the quality of the batteries in the holder (B1) on the left. Put weak
batteries in the left holder and strong batteries in the right holder. Now
turn on the switch. The lamp will get brighter as the fresh batteries
take over and supply the current to the light.

Batteries are placed in parallel when the voltage is high enough but
the circuit needs more current than one group of batteries can supply.
Think of each battery as a storage tank that supplies water. If you put
two in parallel, you can get more water (current), but the pressure
(voltage) stays the same.

s
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Voice-controlled Rays of Light

Project

2o}

#107

Project #108

OBJECTIVE: To show how light is stimulated by sound.

6 7

-
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1
A{ (0a ® Q] 6 ©
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wi 1 (]
CH @ © o o
1 3 3
BE © © 3
2
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F &o ® O O

Automatic
Street Lamp

OBJECTIVE: To show how light is used to control a street lamp.

Press the press switch (S2) on and set the adjustable resistor (RV) so
the lamp (L2) just lights. Slowly cover the photoresistor (RP) and the
lamp brightens. If you place more light at the photoresistor the light
dims.

This is an automatic street lamp that you can turn on by a certain
darkness and turn off by a certain brightness. This type of circuit is
installed on many outside lights and forces them to turn off and save
electricity. They also come on when needed for safety.

Project #109

Turn the slide switch
(81) on. There will be
only a weak light
emitting from the green
LED (D2). By blowing
on the mic (X1) or
putting it near a radio
or TV set, the green
LED will emit light, and
its brightness changes
as the loudness
changes.

Blowing Off the Electric Light

OBJECTIVE: To show how light is stimulated by sound.

Install the parts. The
lamp (L2) will be on. It
will be off as long as
you blow on the mic
(X1). Speaking loud
into the mic will
change the brightness
of the lamp.
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Project #

Light & Sounds

OBJECTIVE: To build a police siren with light.

113

Turn on the slide switch (S1). A police siren is heard and the lamp
(L2) lights.

More Light &
Sounds

OBJECTIVE:

project #113.

Project #114

To show a
variation of the circuit in

Project #115 Project #116 Project #117
More Light & | More Light & | More Light &
Sounds (Il) Sounds (lll) | Sounds (IV)

OBJECTIVE: To show a | OBJECTIVE: To show OBJECTIVE: To show a
variation of the circuit in | variation of the circuit variation of the circuit in
project #113. project #113. project #113.

a
n

Modify the last circuit by
connecting points X & Y. The
circuit works the same way but
now it sounds like a machine gun.

Now remove the connection
between U & Z, then place the
470uF capacitor (C5) between X
& Y (“+" side to X). The sound
changes after a few seconds.

Now remove the connection
between T & U and then make a
connection between U & Z. Now
it sounds like an ambulance.

Now remove the connection
between X & Y and then make a
connection between T & U. Now
it sounds like a fire engine.

-12-
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Project #120 Space War Sounds

4 5 8 OBJECTIVE: To build a circuit that produces multiple space war
sounds.

Set the slide switch (S1) to the OFF position. Press the press switch
(S2) down and a space sound will be played. If you hold the press
switch down the sound repeats. Press the press switch again and a
different sound is played. Keep pressing the press switch to hear all
the different sounds.

Next, set the slide switch to ON position. One of the sounds will be
played continuously. Turn the switch off and then back on. A different
sound is played. Keep pressing the press switch to hear all the
different combinations of sounds.

The space war IC (U3) has “logic” built into its circuitry that allows it to
switch between many different sounds.

Space War Sounds
Controlled By Light

OBJECTIVE: To change the sounds of a multiple space war with
light.

Modify the preceding circuit to look like the one shown on the left.

The space war IC (U3) will play a sound continuously. Block the light
to the photoresistor (RP) with your hand. The sound will stop. Remove
your hand and a different sound is played. Wave your hand over the
photoresistor to hear all the different sounds.

Press the press switch down and now two space war sounds are
played. If you hold the press switch down the sound repeats. Press
the press switch again and a different sound is played. Keep pressing
the press switch to hear all the different combinations of sounds.
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RESISTOR

10002

Project #124

Project #125

5 6 7 8

N

NPN Amplifier

OBJECTIVE: To compare transistor circuits.

There are three connection points on an NPN transistor (Q2), called
base (marked B), emitter (marked E), and collector (marked C). When
a small electric current flows from the base to the emitter, a larger
(amplified) current will flow from the collector to the emitter. Build the
circuit and slowly move up the adjustable resistor (RV) control. When
the LED (D2) becomes bright, the lamp (L2) will also turn on and will
be much brighter.

PNP Amplifier

OBJECTIVE: To compare transistor circuils.

The PNP transistor (Q1) is similar to the NPN transistor (Q2) in project
#166, except that the electric currents flow in the opposite directions.
When a small electric current flows from the emitter to the base, a
larger (amplified) current will flow from the emitter to the collector.
Build the circuit and slowly move up the adjustable resistor (RV)
control. When the LED (D1) becomes bright, the lamp (L2) will also
turn on and will be much brighter.

-16-
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Project #130

NPN Collector

NPN Coll

{o})1

Project #132

OBJECTIVE:
transistor circuits.

To compare

Compare this circuit to that in
project #128, it is the NPN
transistor (Q2) version and
works the same way. Which
circuit makes the lamp (L2)
brighter? (They are about the
same because both transistors
are made from the same
materials).

ector - Motor

6

OBJECTIVE:

Project #131
NPN Emitter

Project #133
NPN Emitter

OBJECTIVE:

transistor circuits.

To compare

Compare this circuit to that in
project #129. It is the NPN
transistor (Q2) version and
works the same way. The same
principles apply here as in
projects #128-#130, so you
should expect it to be less bright
than #130 but as bright as #129.

- Motor

To compare OBJECTIVE: To compare

transistor circuits. transistor circuits.

WARNING: Moving parts.
touch the fan or motor during operation.

Do not

WARNING: Do not lean over the

motor.

This is the same circuit as in
project #130, except that it has
the motor (M1) instead of the
lamp. Place the motor with the
positive (+) side touching the
NPN and put the fan on it.

The fan will not move on most
settings of the resistor, because
the resistance is too high to
overcome friction in the motor. [f
the fan does not move at any
resistor setting, then replace your
batteries.

A

WARNING: Moving parts.

Do not

touch the fan or motor during operation.

This is the same circuit as in
project #131, except that it has
the motor (M1) instead of the
lamp. Place the motor with the
positive (+) side to the right and
put the fan on it. Compare the
fan speed to that in project
#132. Just as the lamp was
dimmer in the emitter
configuration, the motor is not
as fast now.

-18=




‘olnbsow e &y spunos zzng ay)
MON “(p€ 1# 100l01d ul umoys se pue ‘pub ay)
uo g pue g swiod) siedwnl ey} Bunosuuod
alom noA aseym ssoloe sgi# 108loid
Ul 1IN2J19 8y} ojul (4Y) Joisisaloloyd sy aoeld

"yonw pabueyo jou sey soue)sisal 1N
ay} os pue Jayem Ajsow st Apoq InoA asneoaq
‘MOU JUBIBYIP YoNw 8q Jou [[IM punos ay|
“1a)em Jo dno e ojul spua 8s00| ay} aoe|d pue
(s18buyy anoA yum Buiyonoy asem noA 1eyl) g

Im—.l

‘punos Buizzng
jueses|d alow ing J8jainb e seeald | pue
g usamiaq siabuy JnoA Buiyonoy moN *(27)
duwe| A9 au} yum (dS) 1eeeds eyy eoe|dey

pue | g siulod o} siedwn( (g) om] 109UU0D MON

‘opnbsow AOID]J1ISO 4IZZNG J2JDM AOIDJ1ISO JI2ZNG UDUINY
v ooy znqg v apu of CHALLDALHO | Souanbaif ySwy v ppng of FALLDALGO | Souanbosf ySuy v ppng of :HALLDALLO

19zZzng J19)eM\
Aouanbaig ybiHy

LE L# 303load

19zzng yosnoy|
Aouanbaig ybiH

o€ L# 3oaloid

o}inbso
8¢ L# 309foad

‘punos awes sy 186
pue ‘pip Apoq InoA eoue)sisal swes ay) ayew
0] 8|ge ag p|noys nok ‘i 1aaoo Ajensed pue
Jojsisasojoyd ayy yoeq ind noA §| ‘Apoq Inok
Ul 8dUB]SISal 8y} JO 8SNeaq SYIOM HNDUID 8y |

‘punos
Buizzng eno e Jeay o} (pub ayy uo L pue
19 swuod) aqg 0} pasn )l a1aym ssoloe siabuyy
4noA yonoy} pesjsul pue ¢ | # 10aloid Ui uNduo
8yl wouj (dy) Joisisesojoyd sy esowey

"10)sisalioloyd
8yl pielys nok uaym punos Buizzng
e sajew pue ‘(dY) Joisisaiojoyd ayy
uo saulys by usym punos Buiwesalos
Aouenbeuj-ybly e sexew ynouio siyl

“A0ID]J1250
FHALLDHATEO

19zzng yosno|
GE L# )ooload

JJo a4v spy3ny ayp uaym sazzng
wyy noa1d v ayvuw 0 HALLDATIO

jieq ayj
ul Buizzng

1222nq uvwny v ppng oJ

vEL# )3oaload




Project #141
Very Loud
Doorbell

OBJECTIVE: To build a very
voice-

loud highly sensitive
activated doorbell.

Project #139

Project #142

Doorbell
with Button

OBJECTIVE: To build a press-
activated doorbell.

High
Sensitivity

Voice Doorbell

OBJECTIVE: To build a
highly sensitive voice-activated
doorbell.

Project #140

Build the circuit and wait until the
sound stops. Clap or talk loud a
few feet away and the music
plays again. The microphone
(X1) is used here because it is
very sensitive.

Louder
Doorbell

OBJECTIVE: To build a loud
highly sensitive voice-activated
doorbell.

Replace the 6V lamp (L2) with
the antenna coil (A1), the sound
is louder now.

Project #143

OBJECTIVE:
when it gets dark.

Darkness
Announcer

Project #144

To play music

Replace the antenna coil (A1)
with the speaker (SP), the sound
is much louder now.

Replace the microphone (X1)
with the press switch (S2) and
wait until the music stops. Now
you have to press the slide switch
(S1) to activate the music, just
like the doorbell on your house.

Replace the press switch (S2)
with the photoresistor (RP) and
wait until the sound stops. If you
cover the photoresistor now the
music will play once, signaling
that it has gotten dark. If the
speaker (SP) is too loud then you
may replace it with the antenna
coil (A1).

Musical

Motion Detector

OBJECTIVE:
someone spins the motor.

To detect when

Replace the photoresistor (RP)
with the motor (M1), oriented in
either direction. Now spinning the
motor will re-activate the music.

-20-
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Project #151

5 6

Project #152

Series Lamps

OBJECTIVE: To compare types of circuits.

Build the circuit and turn it on,
you hear a space war. Since it is
loud and annoying, try to shut it
off by blowing into the
microphone (X1). Blowing hard
into the microphone stops the

Blow Off a Space War

OBJECTIVE: To turn off a circuit by blowing on it.

sound, and then it starts again.

Turn on the slide
switch (S1) and both
lamps (L1 & L2) will
light. If one of the
bulbs is broken then
neither will be on,
because the lamps are
in series. An example
of this is the strings of
small Christmas lights;
if one bulb is damaged
then the entire string
does not work.

Project #153

Parallel Lamps

OBJECTIVE: To compare types of circuits.

Turn on the slide
switch (S1) and both
lamps (L1 & L2) will
light. If one of the
bulbs is broken then
the other will still be
on, because the
lamps are in parallel.
An example of this is
most of the lights in
your house; if a bulb is
broken on one lamp
then the other lamps
are not affected.

-22.
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Project #158 Police Car Symphony

OBJECTIVE: To combine sounds
from the integrated circuits.

Project #159
Police Car
Symphony (Il)

OBJECTIVE:
See project #158.

1 2 3 5 @) 6 7 8 9 @10

Build the circuit shown and add the two (2)
jumper wires to complete it. Note that in one
place two (2) single snaps are stacked on
top-of each-other.—Turn-it on-and press-the
press switch (S2) several times and wave
your hand over the photoresistor (RP) to
hear the full spectrum of sounds that this
circuit can create. Have fun!

Do you know why the antenna (A1) is used
in this circuit? It is being used as just a 3-
snap wire, because it acts like an ordinary
wire in low frequency circuits such as this.
Without it, you don't have enough parts to
build this complex circuit.

The preceding circuit may be too
loud, so replace the speaker (SP)
with the whistle chip (WC).

Ambulance Symphony

8 9 €10 OBJECTIVE: To combine sounds

Project #161
Ambulance

1 3 from the music, alarm, and space war
A M- .e.' ..,,e ; W| integrated circuits. m<3 v—d°=< A — — v
8 S & tH | ! OBJEC .,: VE:

m ; _ I See project #160.

Modify the circuit from project #158 to
match the circuit shown on the left.
The only differences are the
connections around the alarm IC
(U2). It works the same way.

The preceding circuit may be too
loud, so replace the speaker (SP)
with the whistle chip (WC).

-24-
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Project #166 Water Detector

1 2 3 4 5 6 OBJECTIVE: To show how water conducts electricity.

Build the circuit at left and connect the two jumpers to it, but leave the
loose ends of the jumpers lying on the table initially. Turn on the slide
switch (S1) - the LED (D1) will be dark because the air separating the
jumpers has very high resistance. Touch the loose jumper ends to
each other and the LED will be bright, because with a direct
connection there is no resistance separating the jumpers.

Now take the loose ends of the jumpers and place them in a cup of
water, without letting them touch each other. The LED should be dimly
lit, indicating you have detected water!

For this experiment, your LED brightness may vary depending upon
your local water supply. Pure water (like distilled water) has very high
resistance, but drinking water has impurities mixed in that increase
electrical conduction.

RESISTOR
R3 on
RESISTOR

IOKQ
5.IKQ

—
_‘

Project #167 Saltwater Detector

1 2 3 4 - OBJECTIVE: To show how adding salt to water changes water’s
s : electrical characteristics.

Place the jumpers in a cup of water as in the preceding project; the
LED (D1) should be dimly lit. Slowly add salt to the water and see how
| j the LED brightness changes, mix it a little so it dissolves. It will slowly
become very bright as you add more salt. You can use this bright LED

b condition as a saltwater detector! You can then reduce the LED
- A (o brightness by adding more water to dilute the salt.
= ol =
A = 7 Take another cup of water and try adding other household substances
e = like sugar to see if they increase the LED brightness as the salt did.

IOKQ
5.IKQ

—
_‘
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Project #174
Current Equalizing

Project #172
Red & Green Control

OBJECTIVE: To demonstrate

how the adjustable resistor

works.

Project #173
Current Controllers

OBJECTIVE: To compare
types of circuits.

Turn on the circuit using the slide
switch (S1) and/or the press
switch (S2) and move the
adjustable resistor's (RV) control
lever around to adjust the
brightness of the LED’s (D1 &
D2). When the adjustable resistor
is set to one side, that side will
have low resistance and its LED
will be bright (assuming the
switch on that side is ON) while
the other LED will be dim or OFF.

OBJECTIVE: To compare
types of circuits.

Build the circuit and turn on the slide
switch (S1), the LED (D1) will be lit.
To increase the LED brightness, turn
on the press switch (82).  To
decrease the LED brightness, turn
off the slide switch.

With the slide switch on, the 5.1KQ
resistor (R3) controls the current.
Turning on the press switch places
the 1KQ resistor (R2) in parallel with
it to decrease the total circuit
resistance. Turning off the slide
switch places the 10KQ resistor (R4)
in series with R2/R3 to increase the
total resistance.

Project #175
Battery Polarity Tester

OBJECTIVE: To test the
polarity of a battery.

In this circuit the LED's (D1 &
D2) will have the same
brightness, but the lamp (L1) will
be off. When connected in
series, all components will have
equal electric current through
them. The lamp is off because it
requires a higher current
through the circuit to turn on
than the LED’s do.

Use this circuit to check the
polarity of a battery. Connect
your battery to X & Y on the
drawing using the jumper cables
(your 3V battery pack (B1) can
also be snapped on directly
instead). If the positive (+) side
of your battery is connected to
X, then the red LED (D1) will be
on, if the negative (-) side is
connected to X then the green
LED (D2) will be on.

-28-
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Project #180 Screaming Fan

OBJECTIVE: To have an adjustable
resistance control a fan and sounds.

Project #181
Whining Fan

OBJECTIVE: To make different sounds.

Build the circuit on the left and place the
fan onto the motor (M1). Turn on the slide
switch (S1) and move the setting on the
adjustable resistor (RV)-across its range.
You hear screaming sounds and the fan
spins.

Replace the 0.1uF capacitor (C2) with the
0.02uF capacitor (C1). The sounds are now a
high-pitch whine and the motor (M1) starts a
little sooner.

1
5 _
s © + ,:__u..m.@
3 ™

WARNING: Moving parts.
b Do not touch the fan or

WARNING: Moving parts. Do not
touch the fan or motor during operation.

Project #184
Motor That
Won’t Start

OBJECTIVE: To make different sounds.

A

motor during operation.

Project #183
More Light
Whining

OBJECTIVE: To make different sounds.

Project #182
Light Whining

OBJECTIVE: To make different sounds.

Replace the 10002 resistor (R1) at the upper-
left of the circuit (points A1 & A3 on the base
grid) with the photoresistor (RP), and wave
your hand over it. The whining sound has
changed a little and can now be controlled by
light.

Replace the 0.1uF capacitor (C2) with the
10uF capacitor (C3), put the positive (+) side
towards the left). It now makes clicking
sounds and the fan moves only in small
bursts, like a motor that won't start.

Replace the 0.02uF capacitor (C1) with the
0.1uF capacitor (C2). The sounds are lower
in frequency and you can’t make the fan spin
now.

WARNING: Moving parts. Do not WARNING: Moving parts. Do not

touch the fan or motor during operation.

WARNING: Moving parts. Do not
touch the fan or motor during operation. b

touch the fan or motor during operation.
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Project #190

3

Project #191

Hissing & Clicking

OBJECTIVE: To build an adjustable clicking oscillator.

Modify the circuit in project #190 by replacing
the 100kQ2 resistor (R5) with the photoresistor
(RP).

Move the adjustable resistor (RV) setting until
you hear hissing sounds, and then shield the
photoresistor while doing so and you hear
clicking sounds.

Hissing Foghorn

OBJECTIVE: To build a transistor oscillator that can make a

Joghorn sound.

Build the circuit on the left and
move the adjustable resistor (RV)
setting. Sometimes it will make a
foghorn sound, sometimes it will
make a hissing sound, and
sometimes it will make no sound
at all.

Project #192
Video Game
Engine Sound

OBJECTIVE: To build a human oscillator.

Remove the photoresistor (RP) from the
circuit in project #191 and instead touch your
fingers between the contacts at points A4 and
B2 on the base grid while moving the
adjustable resistor (RV). You hear a clicking
that sounds like the engine sound in auto-
racing video games.
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Project #197 Water Alarm

OBJECTIVE: To sound an alarm when water is
detected, tone will vary with salt content.

2 3

Build the circuit at left and connect the two (2) jumpers
to it, place the loose ends of the jumpers into-an empty
cup (without them touching each other). Press the
press switch (S2) - nothing happens. Add some water
to the cup and an alarm will sound. Add salt to the water
and the tone changes.

|

O

You can also test different liquids and see what tone
they produce.

©

Radio Announcer

OBJECTIVE: To hear your voice on the radio.

You need an AM radio for this project. Build the circuit shown but do
not turn on the slide switch (S1). Place it within a foot of your AM radio
and tune the radio frequency to the middle of the AM band (around
1000 kHz), where no other station is transmitting. Turn the volume up
so you can hear the static. Set the adjustable resistor (RV) control to
the middle setting. Turn on the slide switch and slowly tune the
adjustable capacitor (CV) until the static on the radio becomes quiet.
You may hear a whistle as you approach the proper tuning. In some
cases you may also need to set the adjustable resistor slightly off-
center.

When the radio static is gone, tap on the speaker (SP) with your finger
and you should hear the sound of tapping on the radio. Now talk loudly
into the speaker (used here as a microphone) and you will hear your
voice on the radio. Set the adjustable resistor for best sound quality at
the radio.

-34-




‘Wwiele as|e} e aAey [|Im noA usayy
yonoy Ajjeiuapiooe spus Jadwnl 8s00| 8y} I 1eyl 8joN "pepool) Buieq
si Juswaseq JnoA Ji Buiutem e aalb o} dwnd dwns noA 0} 1xau 10 Jooj}
Juawaseq JnoA reau wayl Buey pue saim Jadwn( tebuo| asn ued NoA

j{Spunos w.eje ue - dnd ayj O} Jajem awos ppy
‘dno ey Ul BuUoU SI 213y) pue Jajem jo8lep o} paubisap si N0 SIYy |
‘suaddey Buiyiou - (1S) youms aplis ayy uo wing (1eyjo yoee Buiyonoy
way) noyum) dno Aidwa ue oyl siedwn| sy jo spua 8s00| ay)
aoe|d ‘I 01 siadwinf (z) om] 8y} }08UUOD PUE I8 84l U 1IN2IID 8y} pling

"P312212P S1 42IDM UIYM ULIDID UD punos o JALLDALTO

waely buipoold

"gjeIodo 0} IN2IID By} 10} MO|

00} S| 92UB}SISal [B]0] 8Y) 8SNED3( ‘pabueyo sey punos ayj moy
punos Aue 1ab jou Aew noA usy) aonjou (1) Jonoedes 41z0"0
Jojsisasojoyd ayy uo Buluiys by ay} jo doy uo (g9) Joyoeded
pue ybu ey} o1 18s (AH) Joisisel 4110 8y} 82e|ld ‘UN2IID By}
s|qeisnipe au} @rey nok §| :8l1oN jo aouepordes sy} Buibueyo
'Se0p @ouelsIsal ejqelsnipe oyl Aq fousenbey  ebueyo

Buikrea sy 1snl eoue)sisal IN2IID
ay} sebueyo Jojsisesojoyd ay)
uo by ayy BuiBueyn ‘punos syj
abueyo o} Jojsisaloloyd ayy Jono

osje ued nop ¢Aousnbayy
ebueyo o1 sAem layjo
alay) ale ‘lo)sisal ajgeisnipe
umop pue-dn- puey inok enem | J | Ul Ul souelsisal ay) Buldiea
(dy) Joisisasojoyd ayr ym (GH) Ag Aouenbaiy sy} isnipe
10)sisal (MO0} @yl edejdal pue UBD oM UD9S BA2M B82UIS
Joy0eded (g9) 411°0 8yl aroway

‘olpel
inoA uo Aousnbaiy ayy isnlpe
noA usym ul se ‘Aousenbaly wisy
8y} sigyaid soluodpe|g "punos
e Jo yoyid ay) ssaldxa 01 gQ pue
‘G4 ‘v se yons spioyo Buisn
8|BOS Olsnw 8yl Jlaquawal
few noA ‘suosse| disnw pey
aAnoA j| Aouanbauy Jo} piom
s,uolssajoud [eaisnul auj si yaid
-pebueyo sipunos eyy jo yopd
1o Aousnbay; ay] “(AH) 10isisal
a|geisnipe ayy Alea pue ‘uo i
uIny ‘Ya| |yl uo 1NdIID 8y} pling

‘661# 122[04d 208 ‘66 14# 120l04d 22§
HALLDATEO HALLDATHO

102 323loid 002 }239load

‘punos
v Jo yond ayy asuvyd o}

(111) y231d (11) Yo3d | woumousor :anrsoarso

Yoiid

ImMI

66L# }o9loiad




Project #203

Project #204
Make Your Own
Battery (ll)

OBJECTIVE: To demonstrate how batteries can store electricity.

Make Your Own
Battery

OBJECTIVE: To demonstrate how batteries can store electricity.

Build the circuit, then connect points Y & Z (use a 2-snap wire) for a
moment. Nothing appears to happen, but you just filled up the 470uF
capacitor (C5) with electricity. Now disconnect Y & Z and instead touch
a connection between X & Y. The green LED (D2) will be lit and then go
out after a few seconds as the electricity you stored in it is discharged
through the LED and resistor (R2).

Notice that a capacitor is not very efficient at storing electricity -
compare how long the 470uF kept the LED lit for with how your
batteries run all of your projects! That is because a capacitor stores
electrical energy while a battery stores chemical energy.

Project #205

In the preceding circuit, replace the 470uF capacitor (C5) with the
100uF capacitor (C3) and repeat the test. You see that the LED (D2)
goes out faster, because the 100uF capacitor does not store as much
electricity as the 470uF.

Make Your Own
Battery ()

OBJECTIVE: To demonstrate how batteries can store electricity.

Now replace the 1kQ resistor (R2) with the 100 resistor (R1) and try it.
The LED (D2) gets brighter but goes out faster because less resistance
allows the stored electricity to dissipate faster.
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Project #210

2 3 £ 5 6 7 8

Project #211
More Tone
Generator (Il)

OBJECTIVE: To lower the frequency of a tone by increasing
circuit capacitance.

Place the 0.02uF capacitor (C1) or the 0.1uF capacitor (C2) on top of
the whistle chip (WC). The sound is different now because the added
capacitance has lowered the frequency. The LED’s appear to be on, but
are actually blinking at a very fast rate.

More Tone Generator

OBJECTIVE: To build a middle-frequency oscillator.

Build the circuit, as the name suggests this circuit is similar to that in
project #206. Turn it on, you hear a middle-frequency sound.

Project #212
More Tone
Generator (lll)

OBJECTIVE: To lower the frequency of a tone by increasing
circuit capacitance.

Now place the 10uF capacitor (C3) on top of the whistle chip (WC). You
hear a clicking sound as the LED’s blink about once a second.
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Motor & Lamp
by mo::n

Turn the slide switch (S1) on, the motor (M1) spins and the lamp (L2)
lights. As you move your hand over the photoresistor (RP), the motor
slows. Now place finger onto the photoresistor to block the light. The
motor slows down. In a few seconds, the motor speeds up again.

ing parts. Do not touch the fan or

motor during operation.

Fading Siren

OBJECTIVE: To produce sound of
a siren driving away into the
distance.

Project #218
Fast Fade

Siren

OBJECTIVE: To produce
sound of a siren driving away
into the distance.

Press the press switch (S2), the
alarm IC (U2) should make the sound
of an up-down siren that gets weaker
with time. The fading is produced by
the charging of the 470uF capacitor
(C5). After it is charged the current
stops and the sound is very weak.

To repeat this effect you must release
the press switch, remove the
capacitor, and discharge it by placing
it across the snaps on the bottom bar
marked A & B. Then, replace the
capacitor and press the switch again.

Replace the 470uF capacitor
(C5) with the 100uF capacitor
(C4), the siren fades faster.

-40-
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Project #222 Transistor Amplifiers

1 . 8 4 5 6 y OBJECTIVE: To learn about the most important component in
* _ electronics.

VYR
0002 m-mﬂ.o.

2

When you place one or more fingers across the two snaps marked X
& Y you will notice the LED (D1) turns on. The two transistors are
being used to amplify the very tiny current going through your body to
turn on the LED. Transistors are actually electrical current amplifiers.
The PNP transistor (Q1) has the arrow pointing into the transistor
body. The NPN transistor (Q2) has the arrow pointing out of the
transistor body. The PNP amplifies the current from your fingers first,
D o] then the NPN amplifies it more to turn on the LED.

Project #223
Pressure Meter

Project #224
Resistance Meter

OBJECTIVE: To show how electronic amplifiers can detect
different values of resistance.

OBJECTIVE: To show how electronic amplifiers can detect skin
pressure on two contacts.

Use the circuit from project #222 shown above. Use the circuit from project #222 shown above

When you placed your fingers across the two snaps marked X & Y you
noticed the LED (D1) came on in project #222. In this project, you will
place different resistors across R & Z and see how bright the LED glows.
Do not snap them in; just press them up against the snaps labeled R &
Z in the diagram above.

First, place the 100kQ resistor (R5) across the R & Z snaps and note
the brightness of the LED. Next, press the 5.1kQ resistor (R3) across R
& Z. Notice how the LED gets brighter when the resistance is less. This
is because the NPN amplifier (Q2) gets more current at its input when
the resistance is lower. The PNP amplifier (Q1) is not used in this test.

When you placed your fingers across the two snaps marked X & Y you
noticed the LED (D1) came on in project #222. Repeat this process, but
this time press very lightly on the two snaps marked X & Y. Notice how
the brightness of the LED is dependent on the amount of pressure you
use. Pressing hard makes the LED bright while pressing very gently
makes it dim or even flash. This is due to what technicians call “contact
resistance”. Even switches made to turn your lights on and off have
some resistance in them. When large currents flow, this resistance will
drop the voltage and produce the undesirable side effect of heat.
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Projec

t #228

5

LED Code

Teacher
OBJECTIVE:

all the noise.

Project #229

A method of
learning the Morse code without

Ghost Shriek

Machine

OBJECTIVE: To make a ghost
like special effect from the Morse

code generator.

Morse Code Generator

OBJECTIVE: To make a Morse code generator and learn to

generate code.

A+— G——+ M--
B-+++ H++++ N-—+
C—+—+ I++ O-——
D-++ e o
E+ K-—+- Q——+-
F++—+ L+-++ R+-+

When you press down on the press switch (S2) you will here a tone.
By pressing and releasing the press switch you can generate long and
short tones called Morse code. For International code, a short tone is
represented by a “+”, and a long tone by a “—",
for letter or number followed by code.

See the chart below

S+++ Y-—+==  B++++4+
T— Z—++ B6—++++
U++- T+———— 7—4++
Vit+—  2++——— B———++
W+—— 3+++—— 9————+4
X—++— d+4+44— 0————-

Project #230

Project #231

OBJECTIVE: To
Morse code skills and visual
recognition.

Use the circuit from project #228
shown above. Replace the
speaker with a 100Q resistor (R1)
S0 you can practice generating
the Morse code without the loud
speaker. Have someone transmit
code and watch the LED. Tell
them the letter or number after
each is generated. When you
have learned code, replace the
speaker.

Use the circuit from project #228
shown above, but change the 1kQ
resistor (R2) to a 10kQ resistor
(R4), and .1uF capacitor (C2) to
the variable capacitor (CV). While
holding the press switch (S2)
down adjust both the adjustable
resistor (RV) and the variable
capacitor for a ghost like sound.
At certain settings, sound may
stop or get very faint.

LED &
Speaker

improve

Project #232

Dog Whistle

OBJECTIVE: To make an
oscillator that only a dog can
hear.

Use the circuit from project #228
shown above. Try and find a
person that already knows the
Morse code to send you a
message with both sound and
LED flashing. Try in a dark room
first so LED (D1) is easier to see.
Morse code is still used by many
amateur radio operators to send
messages around the world.

Use the circuit from project #228
shown above, but change the 1kQ
resistor (R2) to the 100Q2 resistor
(R1). While holding down the press
switch (S§2), move the slider on the
adjustable resistor (RV) around.
When the slider is near the 1000
resistor you won'’t hear any sound,
but the circuit is still working. This
oscillator circuit is making sound
waves at a frequency too high for
your ears to hear. But your dog may
hear it, because dogs can hear
higher frequencies than people can.
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Project #234 Enhanced Quiet Zone Game

Shorting Bar for OBJECTIVE: Make and play the electronic game of “Quiet
W, X, Y, or Z. Zone”.

Paper Sheet to

hide position of
shorting bar. Use the circuit from project #233, but place three (3) 2-snap wires

.. SR (—. " (“shorting bars”) under paper as shown on left.

Setup: Player 1 sets the “Quiet Zone” by placing three (3) shorting
bars under the paper on row A, B, C, or D, leaving only one open.
Player 2 must NOT know where the shorting bars are located under
the paper.

Both Player 1 and Player 2 are given 10 points. The object is for Player
2 to guess the location of the “Quiet Zone” by placing his shorting bar
at positions W, X, Y, or Z. In the drawing on the left Player 1 set up the
“Quiet Zone” at position “C”. If Player 2 places his shorting bar across
“Z” on the first try, the sounds played mean he has not found the “Quiet
Zone” and he loses 1 point. He has 3 tries to find the zone on each
turn. Each time sounds are made he loses a point.

Shorting Bar Player 2 then sets the A, B, C, D side and Player 1 starts searching.
for A, B, C, Play continues until one player is at zero points and makes sound
or D. | - during that players turn.

Project #235 Capacitor Charge &
e S Discharge

) A OBJECTIVE: To show how capacitors store and release
. -8 electrical charge.

Turn on the slide switch (S1) for a few seconds, then turn it of.. The
green LED (D2) is initially bright but goes dim as the batteries (B1)
charge up the 470uF capacitor (C5). The capacitor is storing electrical
charge.

RESISTOR

]

10092

Now press the press switch (S2) for a few seconds. The red LED (D1) is
initially bright but goes dim as the capacitor discharges itself through it.

The capacitor value (470uF) sets how much charge can be stored in
it, and the resistor value (1kQ) sets how quickly that charge can be
stored or released.
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Project #238
Trombone

OBJECTIVE: To build an electronic trombone that changes pitch
of note with slider bar.

When you turn on the slide switch (S1) the trombone should start playing.
To change the pitch of the note, simply slide the adjustable resistor (RV)
control back and forth. By turning the slide switch on and off and moving
the slider, you will be able to play a song much like a trombone player
makes music. The switch represents air going through the trombone, and
the adjustable resistor control is the same as a trombone slider bar. The
circuit may be silent at some positions of the resistor control.

Project #239
Race Car Engine

OBJECTIVE: To show how changing frequency changes the sound
to a different special effect.

Use the circuit from project #238 shown on the left, but change the
0.02uF capacitor (C1) to a 10uF capacitor (C3). Make sure the positive
(+) mark on the capacitor is NOT on the resistor (R2) side when you snap
it in.

When the slide switch (S1) is turned on, you should hear a very low
frequency oscillation. By sliding the adjustable resistor (RV) control up
and down, you should be able to make the sound of a race car engine as
it's motor speeds up and slows down.
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Project #242
AM Radio

OBJECTIVE: To make a complete working AM radio.

1 2 &

3 7

|
A\ ")w 5 R4 |
A 00KQ™ g m_chm w ,0 0KQ ™ g m_m,_,oww ©
C3 _
© + 10 ufF ) ‘0

When you turn on the slide
switch (S1), the integrated
circuit (U5) should amplify and
detect the AM radio waves all
around you. The variable
capacitor (CV) can be tuned
to the desirable station.
Varying the adjustable resistor
(RV) will make the audio
louder or softer. The power
amplifier IC (U4) diives the
speaker (SP) to complete the
AM radio project.
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Project #246 Two-Finger Touch Lamp

q 2

4 5 6 OBJECTIVE: To show that your body can be used as an
electronic component.

Build the circuit on the left. You're probably wondering how it can work,
since one of the points on the NPN transistor (Q2) is unconnected. It
can’t, but there is another component that isn't shown. That
component is you.

Touch points X & Y with your fingers. The LED (D1) may be dimly lit.
The problem is your fingers aren’t making a good enough electrical
contact with the metal. Wet your fingers with water or saliva and touch
the points again. The LED should be very bright now. Think of this
circuit as a touch lamp since when you touch it, the LED lights. You
may have seen such a lamp in the store or already have one in your
home.

Project #247 One-Finger Touch Lamp

4 5 8 7 OBJECTIVE: To show you how finger touch lamps work.

®1
2

_
|
ot gLm—o The touch lamps you see in stores only need to be touched by one

finger to light, not two. So let's see if we can improve the last circuit to
(— only need one finger. Build the new circuit, note that near point X there
is a 2-snap wire that is only mounted on one side, swing it so the
plastic touches point X. Wet a large area of one of your fingers and
T— touch it to both metal contacts at point X at the same time; the LED
(D2) lights. To make it easier for one finger to touch the two contacts,
touch lamps or other touch devices will have the metal contacts
interweaved as shown below and will also be more sensitive so that
you don’t have to wet your finger to make good contact.
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Storing Electricity

OBJECTIVE: To store electricity in a capacitor.

Turn the slide switch (S1) on and connect points A & B with a 2-snap
wire. The green LED (D2) will flash and the 470uF capacitor (C5) will
be charged with electricity.  The electricity is now stored in the
capacitor. Disconnect points A & B. Connect points B & C and there
will be a flash from the 6V lamp (L2).

The capacitor discharges through the resistor to the base of the NPN
transistor (Q2). The positive current turns on the transistor like a
switch, connecting the lamp to the negative (-) side of the batteries.
The light will go out after the capacitor discharges, because there is no
more current at the base of the transistor.

Project #254
Electric Fan

OBJECTIVE: To make an electric
fan using a transistor cireuit.

#253 Lamp Brightness Control

3 4 5 6 OBJECTIVE:
To use a transistor combination to
control a lamp.

Project

Use the circuit from project #253.
Replace the lamp (L1) with the
motor (M1) and install the fan. By
controlling the adjustable resistor
(RV), the speed of the fan
changes. Now you can make
your own speed changing
electric fan.

Here is a combination with two
transistors. This combination
increases the amplifying power. By
changing the resistance, the current
at the base of the transistor is also
changed. With this amplifying ability
of the combination, there is a greater
change of current to the lamp (L1).
This changes the brightness.

WARNING: Moving parts.
b Do not touch the fan or

motor during operation.
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Project #257

WARNING: Moving parts. Do not touch the fan or

motor during operation.

Motion Detector

OBJECTIVE: Build a circuit that detects motion.

Set the adjustable resistor (RV) to the center position. Turn the slide
switch (S1) on and the LED (D1) lights. Wave your hand over the
photoresistor (RP) and-the-LED-turns-off -and-on.— The resistance
changes as the amount of light strikes the photoresistor. As the light
decreases, the resistance increases. The increased resistance lowers
the voltage at the base of the NPN transistor (Q2). This turns off the
transistor, preventing current flowing through the LED to the negative (-)
side of the battery (B1). Wave your hand over photoresistor at different
distances. The LED gets brighter the farther away your hand is.

Fan Modulator

OBJECTIVE: To modulate the brightness of an LED.

Using the fan outline as a guide, cut a 3" circle out of a piece of paper.
Then, cut a small triangle in it as shown. Tape the circle onto the fan
and then place it onto the motor (M1). Set the adjustable resistor (RV)
to the center position and turn the slide switch (S1) on. Press the
press switch (S2), the fan spins and the lamp (L1) lights. As the
triangle opening moves over the photoresistor (RP), more light strikes
it. The brightness of the LED changes, or is modulated. As in AM or
FM radio, modulation uses one signal to modify the amplitude or
frequency of another signal.
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Project #262 Motor Rotation

1 2 OBJECTIVE: To show how voltage polarity affects a DC motor.

Place the fan onto the motor (M1). Press the press switch (S2). The fan
rotates clockwise. When you connect the positive (+) side of the battery
(B1) to the positive (+) side of the motor, it spins clockwise. Release the
press switch and turn on the slide switch (S1). Now the fan spins the
other way. The positive (+) side of the battery is connected to the
negative (-) side of the motor. The polarity on the motor determines
which way it rotates. Notice that the lamp (L1) lights in both polarities. It
is not effected by the polarity changes.

WARNING: Moving parts. Do not D WARNING: Do not

lean over the motor.

touch the fan or motor during operation.

Project #263 Motor Delay Fan

OBJECTIVE: To build a circuit that controls how long the fan is on.

Place the fan onto the motor (M1) and set the adjustable resistor (RV) control to the far
right. Turn the slide switch (S1) on and then press the press switch (S2) once. The motor
will spin and then stop. Now set the resistor control to the far left and press the press switch
again. The time the fan spins is much less now.

When the press switch is pressed, the current flows through the circuit and the fan spins.
The 100uF capacitor (C4) charges up also. When the press switch is released, the
capacitor discharges and supplies the current to keep the transistors (Q1 & Q2) on. The
transistor acts like a switch connecting the fan to the battery. When the capacitor fully
discharges, the transistors turn off and the motor stops. The adjustable resistor controls
how fast the capacitor discharges. The more resistance, the longer the discharge time.

Project #264
Motor Delay Fan (il)

OBJECTIVE: To change capacitance to affect time.

Use the circuit from project #263. Connect a single snap under the positive (+) side of the

470uF capacitor (C5) and then connect it over the top of the 100uF capacitor (C4). Turn

. the slide switch (S1) on and press the press switch (S2). Notice that the fan spins longer

b WARNING: Moving parts. Do not touch the fan or now. When capacitors are in parallel, the values are added, so now you have 570uF. The
motor during operation. time it takes to discharge the capacitors is longer now, so the fan keeps spinning.
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Project #269

5 6 7 8

w

Project #270

Motor-Activated
Burglar Alarm

OBJECTIVE: To build a motor-activated burglar alarm.

Noise-Activated
Burglar Alarm

OBJECTIVE: To build a noise activated alarm.

Turn the slide switch (S1) on and wait for the sound to stop. Place the
circuit into a room you want guarded. 1f a thief comes-into the room
and makes a loud noise, the speaker (SP) will sound again.

If you find that the sound does not turn off, then vibrations created by
the speaker may be activating the whistle chip. Set the speaker on the
table near the circuit and connect it to the same locations using the
jumper wires to prevent this.

Project #271

Use the circuit from project #269 shown above.

Replace the whistle chip (WC) with the motor (M1). Wind a piece of
string around the axis of the motor so when you pull it the axes spins.
Connect the other end of the string to a door or window. Turn the slide
switch (S1) on and wait for the sound to stop. If a thief comes in through
the door or window the string pulls and the axes spins. This will activate

the sound.

Light-Activated
Burglar Alarm

OBJECTIVE: To build a light-activated burglar alarm.

Use the circuit from project #269 shown above.

Connect a photoresistor (RP) across points A & B and cover it or turn
off the lights. Turn the slide switch (S1) on and wait for the sound to
stop. At night, when the thief comes in and turns on the light, the
speaker (SP) makes the sound of a machine gun.
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Project #274
Pressure Alarm

OBJECTIVE: To build a pressure alarm circuit.

Connect two jumper wires to the whistle chip (WC) as shown. Set the
control of the adjustable resistor (RV) to the far left and turn on the
switch. There is no sound from the speaker (SP) and the LED (D1) is off.
Tap the center of the whistle chip. The speaker sounds and the LED
lights. The whistle chip has a piezocrystal between the two metal plates.
The sound causes the plates to vibrate and produce a small voltage.
The voltage is amplified by the power amplifier IC (U4), which drive the
speaker and LED.

Place a small object in the center of the whistle chip. When you remove
the object the speaker and LED are activated. In alarm systems, a siren
would sound to indicate the object has been removed.

Project #275
Power Microphone

OBJECTIVE: To build a power microphone.

Use the circuit from project #274.

Replace the whistle chip with the microphone (X1), and hold it away from
the speaker (SP). Set the control of the adjustable resistor (RV) to the far
left. Turn on the slide switch (S1) and talk into the microphone. You now
hear your voice on the speaker. The sound waves from your voice vibrate
the microphone and produce a voltage. The voltage is amplified by the
power amplifier IC (U4) and your voice is heard on the speaker.
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Project #278

Sound Mixer

OBJECTIVE: To connect two sound IC’s together.

In the circuit, the outputs from the alarm (U2) and music (U1) IC's are
connected together. The sounds from both IC’s are played at the same
time.

Project #279

5 6 7 8 8

Sound Mixer Fan
Driver

OBJECTIVE: To connect two sound IC’s together to drive two
LED’s and a motor.

Build the circuit shown on the left. Place the fan onto the motor (M1).

In the circuit, the alarm IC (U2) and the music IC (U1) are connected
together. The sounds from both IC’s can be played at the same time.
Press the press switch (S2). The music IC plays and the green LED
(D2) lights. Now turn on the slide switch (S1) and press the press
switch again. You should hear the sounds from both IC’s playing. As
the alarm IC plays, it also drives the fan and the red LED (D1).

D WARNING: Moving parts. Do not touch the fan or

motor during operation.
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Project #282 Start-Stop Delay

H 5 OBJECTIVE: To start and stop a motor with light.

Place the fan on the motor (M1). Turn on the slide switch (S1), the
motor starts spinning. As you move your hand over the photoresistor,
(RP) the motor slows. Now place a finger on top of the photoresistor
o) j to block the light. The motor slows down. In a few seconds the motor
speeds-up-again.

The fan will not move on most settings of the resistor, because the
resistance is too high to overcome friction in the motor. If the fan does
not move at any resistor setting, then replace your batteries.

WARNING: Moving parts. Do not touch the fan or

motor during operation.

Mail Notifying System
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1 2 3 4 > 5,8 OBJECTIVE: To build a circuit to indicate if you have mail.
1 3
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g |92 :
cle om - ~ Turn on the slide switch (S1). If there is light on the photoresistor (RP)

the red LED (D1) will not light. Place your finger over the photoresistor
and now the red LED lights. A simple mail notifying system can be
D - s == made using this circuit. Install the photoresistor and the green LED
(D2) inside the mailbox facing each other. Place the red LED outside
the mailbox. When there is mail, the light is blocked from the
photoresistor and the red LED turns on.
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Project #288

RESISTO!

AM Radio with Transistors

OBJECTIVE: To build a complete, working AM radio with
transistor output.

When you turn on the slide switch (S1), the integrated circuit (U5)
should amplify and detect the AM radio waves. Tune the variable
capacitor (CV) to the desirable station. Set the adjustable resistor (RV)
for the best sound. The two transistors (Q1 & Q2) drive the speaker
(SP) to complete the radio. The radio will not be very loud.

AM Radio (I1)

OBJECTIVE: To build a complete, working AM radio.

When you close the slide switch (S1), the integrated circuit (U5) should
detect and amplify the AM radio waves. The signal is then amplified
using the power amplifier (U4), which drives the speaker (SP). Tune
the variable capacitor (CV) to the desirable station.
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Project #293 Police Siren Amplifier

2 3 4 OBJECTIVE: To amplify sounds from the music integrated
circuit.

Build the circuit and turn-on the slide switch(S1). You will-heara very
loud siren, since the sound from the alarm IC (U2) is amplified by the
power amplifier IC (U4). Sirens on police cars use a similar circuit,
with an IC to create the sound and a power amplifier to make it very
loud.

Project #295
Lasting

Clicking

OBJECTIVE: To build a clicker
that stays on for a while.

_-mmﬁ_su Doorbell

OBJECTIVE: To build a doorbell
that stays on for a while.

Build the circuit at left, note that there
is a 4-snap wire on layer 1 that is not
connected to a 3-snap wire that runs
over it on layer 3. Turn on the slide
switch (S1), then press and release
the press switch (S2). There is a
doorbell sound that slowly fades away.

When the press switch is pressed,
the transistors are supplied with
current for oscillation. At the same
time, the 100uF capacitor (C4) is
being charged. When the press
switch is released, the capacitor
discharges and keeps the oscillation
going for a while.

Place the 10uF capacitor (C3) on
top of the whistle chip (WC).
Press and release the press
switch (S2). It makes a clicking
sound that repeats for a while.
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_u..o_mon #N@o Blowing Space War Sounds

7
|

A_V
#

os}

OBJECTIVE: To change space war sounds by blowing.

D - 0#_ I Turn on the slide switch (S1) and you will hear explosion sounds and

change the sound pattern.

the lamp is on or flashing. Blow into the microphone (X1) and you can

_u..o_mo* #300 >&=m~mu_m Time Delay Lamp

7 8 OBJECTIVE: To build a lamp that
stays on for a while.

Project #301

Turn on the slide switch (S1) and
press the press switch (S2). The
lamps stay on for a while after you
release the press switch. You can
change the delay time with the
adjustable resistor (RV).

Adjustable
Time Delay Fan

OBJECTIVE: To build a fan
that stays on for a while.

Replace the lamp (L1) with the motor
(M1), be sure to put on the fan. Turn
on the slide switch (S1) and press the
press switch (S2). The fan stays on for
a while after you release the press
switch. You can change the delay time
with the adjustable resistor (RV).

WARNING: Moving parts.
Do not touch the fan or

motor during operation.
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OTHER SNAP CIRCUITS® PROJECTS!

Elenco® has over 200 electronics and science kits, along with hundreds of other electronics products. To see the complete line of products
and where to buy them, visit our website www.elenco.com or call us toll-free at (800) 533-2441. For Snap Circuits® upgrade kits and
accessories, go to www.snapcircuits.net.

Snap Circuits® Pro
Model SC-500

Snap Rover”
Model SCROV-10

Snap Circuits® Extreme
Model SC-750

Build Over

500 Projects
Including:

* Electronic Cat

* Music Meter

* Adjustable Light Control
* Digitally Tuned FM Radio
» Digital Voice Recorder
* Light Controlled Music
* AC Generator

¢ Flashing Numbers

Contains Over

75 Parts

Including:

* FM Radio Module

* Analog Meter

* Recording IC Module

* Diode

* 7-Segment LED Display
* Relay

« SCR

* Transformer

* Plus all experiments contained in the 300-in-1

(SC-300)!

Contains Over
80 Parts
Including:

= Solar Cell

* Electromagnet

* Vibration Switch

* Two-spring Socket
« Bag of Paperclips

Build Over

750 Projects
Including:

* Strobe Light

* Electromagnetism

* Electronic Kazoo

* Transistor AM Radio

* Rechargeable Battery
* Solar Batteries

* Mega Pulser and Flasher
 Paperclip Compass

* Plus all experiments contained in the 500-in-1
(SC-500)!

¢ Includes the CI-73
Computer Interface

* Includes 30 parts

+ Build over 20 projects

* Full-color assembly
manual

+ Sound effects

Have FUN building your own RC Snap Rover™ using the colorful Snap
Circuits® parts that come with this kit. There is no soldering required as
all the parts snap together with ease. Once completed, you will be able
to navigate your surroundings with the easy-to-use Snap Rover™
remote control.

Custom Storage Case
Part # SNAPCASE3

Heavy duty plastic case with 2 custom foam
inserts for housing your Snap Circuits®
parts. Easy to identify missing
components. Also includes a separate

small case to hold the smaller loose

parts,

(for use with SC-300)

Upgrade Kit
Model UC-50

Converts SC-300 Snap Circuits® into
SC-500 Snap Circuits® Pro. Includes
12 new parts and 200 experiments/

Upgrade Kit
Model UC-70

Converts SC-300 Snap Circuits® into
SC-750 Snap Circuits® Extreme.
Includes 22 new parts, 450
experiments, plus the CI-73
Computer Interface.

Student Guide
Part # 753289

For use with SC-300

Educational Series -
teaches Basic Electricity
& Electronics in the
everyday world using
our Learn By Doing®
concept! 80 full-color
pages, and written with
the help of educators.

AC Power Supply
Part # AC-SNAP

Replaces the batteries in
Snap Circuits®.

Snaptricity Model SCBE-75
Build Over 75 Projects

Learn how electricity and magnetism can be used to make
each other, learn about magnetic fields, how the electricity in
your home works, how switches control the electricity to the
lights in your home, and how series and parallel circuits
affect electricity.

Over 40 parts including: Meter, electromagnet, motor, lamps,
switches, fan, compass, and electrodes.

Educational Toy: Projects that relate to electricity in the home
and magnetism and how it is used.
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