
Przegląd: Uzupełnienie do nowej normy EN 62115: 2020/A11:2020 dotyczącej baterii i świateł LED.
Baterie

Małe baterie
Baterie, które mieszczą się w całości w cylindrze 
na drobne części (zgodnie z § 8.2 normy EN 71-
1:2014+A1:2018) nie mogą być demontowane bez użycia 
narzędzi.
W przypadku części zabawek elektrycznych zawierających 
baterie, jeżeli dany element mieści się w całości 
w cylindrze na drobne części (jak określono w § 8.2 normy 
EN 71-1:2014+A1:2018), baterie nie mogą być dostępne 
bez pomocy narzędzia.

Pozostałe baterie
Baterie można wyjmować bez użycia narzędzi tylko wtedy, 
gdy pokrywa przegrody baterii jest właściwa. Spełnienie 
tego warunku jest sprawdzane przez inspekcję i dalsze 
testy. Dotyczy to również prób ręcznego otwierania 
przegrody baterii. Nie powinno to być możliwe bez dwóch 
niezależnych ruchów wykonywanych jednocześnie. 
Zabawka elektryczna powinna być umieszczona na 
poziomej powierzchni stalowej. Metalowy cylinder 
o masie 1 kg i średnicy 80 mm jest opuszczany na nią 
z wysokości 100 mm, tak aby jego płaska powierzchnia 
spadła bezpośrednio na zabawkę elektryczną. Test jest 
wykonywany jeden raz, a metalowy cylinder uderza 
w najbardziej nieodpowiednie miejsce: przegroda baterii 
nie powinna się otworzyć.
  W przyszłości wszystkie akumulatory będą 

  potrzebowały własną obudowę, która spełni 
  powyższe warunki.

Baterie dołączone do zabawki
Baterie podstawowe dostarczane z zabawkami 
elektrycznymi powinny być zgodne z odpowiednimi 
częściami serii IEC 60086.
  Wymagane jest sprawozdanie 
  o przeprowadzonym teście.
Dodatkowe baterie dostarczane z zabawkami 
elektrycznymi powinny być zgodne z normą IEC 62133.
  Wymagane jest sprawozdanie 
  o przeprowadzonym teście.

Zamknięcie przegrody na baterie
Jeżeli do zamykania przegródek i pokryw stosowane są 
śruby lub podobne zaślepki, powinny być one dołączone 
do tego elementu lub zestawu. Zgodność z tym 
warunkiem jest sprawdzana przez inspekcję, a także 
poprzez późniejsze testy po otwarciu przegrody/ pokrywy 
akumulatora. Na śrubę lub inne zamknięcie jest tłoczony 
nacisk 20N na czas 10 sekund, bez ruchu w jakimkolwiek 
kierunku. Śruba lub inny element kryjący nie może oddzielić 
się od pokrywy, zatrzasku lub wyposażenia.

Światła LED
Promieniowanie zabawek elektrycznych ze światłami LED 
nie może przekraczyć następujących limitów: 
- 0,01Wm-2 przy pomiarze z odległości 10mm od przedniej 

strony LED dla dostępnych emisji z długością fal < 315nm; 
- 0,01Wsr-1 lub 0,25 Wm-2 przy pomiarze z odległości 
200mm dla dostępnych emisji z długością fal 315 nm ≤ λ 
< 400 nm;  
- 0,04Wsr-1 lub AEL określone w Tabelach E.2 lub E.3 przy 
pomiarze z odległości 200mm dla dostępnych emisji z 
długością fal  400nm ≤ λ < 780nm;
- 0,64Wsr-1 lub 16Wm-2 przy pomiarze z odległości 200mm 
dla dostępnych emisji z długością fal 780 mm  ≤ λ < 1 000 
nm;
- 0,32 Wsr-1 lub 8 Wm-2 przy pomiarze z odległości 200mm 
dla dostępnych emisji z długością fal 1 000 nm  ≤ λ < 3000 
nm.

Dane techniczne diod LED
Aby spełnić te warunki, wymagana jest karta danych 
technicznych - musi być ona wydana zgodnie z kryterium 
A lub B CIE 127. Karta danych technicznych musi zawierać 
informację, że została opracowana zgodnie z metodami 
pomiarowymi CIE 127 i określać przynajmniej: 
- natężenie światła w cd lub natężenie promieniowania w 
watach na steradian w funkcji natężenia prądu wyjściowego 
- kąt 
- szczytową długość fali 
- szerokość pasma emisji widmowej 
- datę wydania i numer rewizji.

  W przyszłości wszystkie światła LED będą musiały 
  mieć kartę danych technicznych zawierającą 
  powyższe dane.

OSTRZEŻENIE: migające światła zabawek mogą powodować ataki padaczki 
u epileptyków.

Odpowiednie dla dzieci od 8 roku życia. Młodsze dzieci są narażone na ryzyko zakrztuszenia 
się małymi elementami.

OSTRZEŻENIE! Nie dotykać żarówki 
gdy jest ciepła.

Częstotliwość błysków

Ostrzeżenie dotyczące żarówek

Inne zestawy i kompletne instrukcje osbługi można pobrać ze strony www.boffi n.pl

PROJEKTÓW

ELEMENTÓW
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• Używaj tylko baterii typu 1,5V AA - baterie 
alkaliczne (nie są zawarte w opakowaniu). 
• Baterie kładź zgodnie z biegunami baterii.
• Nienaładowuj baterii, które nie są określone 
do ładowania. Ładowanie baterii musi 
przebiegać z nadzorem osoby dorosłej. Baterii 
nie można ładować jeżeli są podłaczone do 
wyrobu.
• Nie używaj wspólnie alkaliczne, standar-
dowe (węglowo/cynkowe) lub baterie z 
możliwością ponownego ładowania.
• Nie używaj wspólnie starych i nowych baterii.
• Zużyte baterie usuń.
• U źródła napięcia nie może dojść do zwarcia.
• Baterii nie wrzucaj do ognia i nie próbuj 
ich rozmontować czy otwierać ich płaszcz 
zewnętrzny
• Baterie należy przechowywać z dala od małych.
• Nie podłączaj baterii równolegle.

1. Większość problemów jest następstwem złego zestawienia. 
Dlatego zawsze sprawdź, jeśli zestawiony obwod zgadza się ze
wzorowym nakresem 
2. Upewnij się, że komponenty z pozytywnym/negatywnym 
znakiem są umieszczone zgodnie ze wzorowym nakresem.

3. Czasami może dojść do uwolnienia żarówek, poprawnie je 
zaśrubuj. Bądź ostrożny, żarówkę można bardzo łatwo rozbić. 
4.  Upewnij się, że wszystkie połączenia są dobrze zamocowane.

5. Zmień baterie, jeżeli jest to konieczne. 
6. Jeżeli się silnik kręci, ale śmigło nie jest w równowadze, sprawdź 
stan czarnej plastikowej części z trzema szpilkami na wale silnika.

Producent nie ponosi żadnej odpowiedzialności za uszkodzenia 
pojedynczych komponentów następstwem złego podłączenia.

Ostrzeżenie: W czasie zestawiania projektów bądź 
ostrożny by nie stworzyć niechcianych bezpośrednich 
połączeń przez przywiązanie baterii („zwarcie“). To 
może uszkodzić baterię.

Ostrzeżenie: Przed włączeniem obwodu zawsze
sprawdź poprawne podłączenie poszczególnych 
części. Jeżeli są w obwodzie włożone baterie nie 
zostawiaj go bez nadzoru. Nikdy nie podłączaj 
dalsze baterie lub inne zasilacze. Nie używaj 
uszkodzonych części.

Nadzór osoby dorosłej: Ponieważ zdolności dzieci 
różnią się w zależności od grupy wiekowej, dorośli 
powinni sami zdecydować, jakie eksperymenty są 
dla nich odpowiednie i bezpieczne (można je 
ocenić na podstawie instrukcji). Upewnij się, że 
dziecko przeczyta wskazówki oraz instrukcje 
bezpieczeństwa i postępuje zgodnie z nimi przy 
montażu. Produkt ten przeznaczony jest dla 
dorosłych i dzieci, które są w stanie przeczytać 
instrukcje i postępować zgodnie z nią. Nie mody�-
kuj elementów produktu, ponieważ może to 
prowadzić do naruszenia bezpieczeństwa, a tym 
samym narazić twoje dziecko na niebezpieczeństwo.

Spełnia wszystkie wymagania prawne.

Ostrzeżenie: Jeśli podejrzywasz, że pakiet zawiera jakieś 
uszkodzone komponenty, postępuj zgodnie z procedurą 
zaawansowanego usuwania problemów na str. 6; aby dowied-
zieć się, którączęść trzeba wymienić.

Zestaw Bo�n zawiera komponenty z kontakty dla 
zestawienia różnych elektrycznych i elektronicznych 
obwodów opisanych w projektach. Komponenty mają 
różny kolor i są oznaczone numerem, dlatego można je 
łatwo odróżnić. Poszczególne komponenty obwodów są 
na obrazkach odróżnione kolorem i numerem.

U każdego komponentu znajdziesz na obrazku czarny 
numer. Ten oznacza, w którym levelu (poziomie) jest dany 
komponent umiejsowiony. Najpierw umieść wszystkie 
komponenty na poziomie 1, potem na poziomie 2 a potem 
na poziomie 3 - itd.

Ostrzeżenie: Ryzyko porażenia 
prądem elektrycznym
Nikdy nie podłączaj obwodów 
przełączających do domowych 
elektrycznych wtyczek

Ostrzeżenie: Ryzyko połknięcia 

Małe części. Produkt nie jest
przeznaczony dla dzieci poniżej 3 lat.

Ostrzeżenie: które dotyczy wszystkich części, oznaczonych symbolem 
Ruchome części. W czasie działania nie wolno dotykać
silnika lub śmigła. Nie wolno pochylać się nad silnikiem. Nie wolno rzucać 
śmigła na ludzi, zwierzęta lub inne obiekty.

Wielka jasna plastikowa podkładka jest częścią zestawu i 
służy do poprawnego umieszczenia poszczególnych części 
obwodu. Podkładka nie jest konieczna do zestawienia 
obwodu, pomaga do wygodnego zestawienia całego 
obwodu. Podkładka ma rzędy oznaczone literami A - G i 
kolumny oznaczone numerami 1 - 10

2,5V i 6V żarówka są w oddzielnych opakowaniach, tak 
samo jak ich gniazda. Umieść 2,5V żarówkę w gnieździe L1 i 
6V żarówkę w gnieździe L2.

Umieść śmigło na silnik M1, kiedy będziesz używał tego 
komponentu. Nie rób tego tylko wtedy, jeżeli są w projekcie 
inne instrukcje.

W niektórych obwodach są dla niezwykłych połączeń
wykorzystane druty łączące. Wystarczy ich połączyć
z metalowymi kontaktami tak, jak jest pokazane na obrazku



ID Nazwa ID Nazwa

3 C3  6SCC3

3 2 C4  6SCC4

3  
 C5  6SCC5

4 R2  6SCR2

R3 6SCR3

R4 6SCR4

R5 6SCR5

2 U5  6SCU5

 

 Q2  6SCQ2

U4  6SCU4  

    

C2  6SCC2 

Uwaga: W instrukcjach innych projektów są dodatkowe listy elementów.

Elementy dodatkowe lub zamienne można zamówić na naszej stronie 
internetowej: www.toys.cz
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Wspieramy Wasze starania w tworzeniu nowych obwodów. Jeśli stworzycie 
coś unikalnego, chętnie opublikujemy obwód z Twoim imieniem na naszej 
stronie internetowej www.bo�n.cz Wyślij swój projekt na info@bo�n.cz.

Uwaga: Jeśli macie modele zaawansowane SC-500 lub SC-750, w Waszej 
instrukcji są dodatkowe informacje.

Ostrzeżenie dla użytkowników Bo�n: Nie należy podłączać dalszych źródeł 
napięcia z innych zestawów - może to prowadzić do uszkodzenia elementów. 
Jeśli potrzebujesz pomocy lub masz pytania, skontaktuj się z Bo�n.



Zaawansowane usuwanie problemów

 

 

Elementy dodatkowe lub zamienne można zamówić na naszej stronie 
internetowej:  www.elenco.com/replacement-parts/
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Cel: Pokazać, jak można zwiększyć napięcie, jeśli są 
baterie.

Projekt numer 102

Projekt numer 103

Szeregowe umieszczenie baterii

Cel: Wydawanie zabawnych dźwięków za pomocą 
światła.

Tykanie i pisk

Jeśli włączysz przełącznik (S1), prąd będzie przepływał z 
baterii, przez przełącznik, 100Ω opór (R1), diodę LED (D1), 
diodę LED (D2), i z powrotem do drugiej grupy baterii (B1). 
Zauważ jak świecą obie diody LED. Napięcie jest wystarczająco 
wysokie by mogło rozświecić obie diody LED jeżeli są baterie 
umieszczone szeregowo. Jeśli użyjesz tylko 1 grupe baterii, 
diody LED nie rozświecą sie. Niektóre urządzenia używają 
tylko jednej 1,5V baterii, ale elektronicznie stworzy z tego 
małe źródła setki voltów. Dobrym przykładem jest lampa
błyskowa aparatu fotogra�cznego.

Zbuduj obwód na podstawie rysunku i włącz przełącznik za 
pomocą dźwigni (S1). Zmieniaj intensywność światła z tranzy-
stora częściowym zakrywaniem ręką. Jeśli do fototranzystora 
dotrze trochę światła, zacznie on piszczeć. Jeśli zastąpisz opór 
10mF (C3) 3-przewodowym kablem lub jakimkolwiek innym 
kondensatorem (C1, C2, C4 lub C5),  układ będzie wydawać 
inny dźwięk.

Kolejność umieszcze-
nia elementów

To są samodzielne punkty, które 
działają pod innymi częściami jako 
przekładki.
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Project #104
Spacey Fan

OBJECTIVE:  To build a fan
with sound that is activated by
light.

Place the fan onto the motor (M1).
Sounds are heard if light shines on
the phototransistor (Q4) OR if you
press the press switch (S2), the fan
may start to spin, but will only get to
high speed if you do BOTH. Try
various combinations of shining light
and holding down the press switch.

Project #106
OBJECTIVE:  To show how light is used to turn an alarm.

The alarm will sound, as long as light is present.  Slowly cover the
phototransistor (Q4), and the volume goes down.  If you turn off the
lights, the alarm will stop.  The amount of light changes the resistance
of the phototransistor (less light means more resistance).  The
phototransistor and transistor (Q2) act like a dimmer switch, adjusting
the voltage applied to the alarm.

This type of circuit is used in alarm systems to detect light.  If an
intruder turned on a light or hit the sensor with a flashlight beam, the
alarm would trigger and probably force the intruder to leave.

Light-controlled Alarm

Project #105
Two-Transistor Light Alarm
OBJECTIVE:  To compare transistor circuits.

This light alarm circuit uses two
transistors (Q1 & Q2) and both
sets of batteries.  Build the circuit
with the jumper connected as
shown, and turn it on.  Nothing
happens.  Break the jumper
connection and the lamp (L2)
turns on.  You could replace the
jumper with a longer wire and run
it across a doorway to signal an
alarm when someone enters.!

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

SC-300_Europe_SC-300_REV-H_040912  3/5/2019  1:41 PM  Page 10
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Project #107

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 phototransistor (Q4) and the
lamp brightens.  If you place more light at the phototransistor 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.

Automatic
Street Lamp

Project #108
Voice-controlled Rays of Light
OBJECTIVE:  To show how light is stimulated by sound.

Turn the slide switch
(S1) 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.

Project #109
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.

SC-300_Europe_SC-300_REV-H_040912  3/5/2019  1:41 PM  Page 11
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Cel:  Przedstawić, jak można przekazywać informacje za 
pomocą światła.

Cel:  Pokazać, jak pot stworzy lepszy przewód

Projekt numer 120

Projekt numer 121

Nadajnik i odbiornik optyczny

Dźwięki kosmicznej bitwy 
kontrolowane światłem

Zbuduj dany obwód. Podłącz fototranzystor (Q4) do układu za 
pomocą czerwonego i czarnego przewodu łączącego. Umieść 
tranzystor do góry nogami nad czerwone światło LED (D1), tak 
aby świeciło do niego. Włącz oba przełączniki (naciśnij przy-
cisk do oporu). Muzyka będzie grać z głośnika, również gdy 
dwie części obwodu nie mają połączenia elektrycznego. Lewy 
obwód z LED i muzycznym IC (U1) wytwarza sygnał 
dźwiękowy i emituje go jako światło. Prawy obwód z fototran-
zystorem i głośnikiem przyjmuje sygnał świetlny i przetwarza 
go spowrotem na muzykę. W tym przypadku fototranzystor 
musi być umieszczony bezpośrednio na LED, ale udoskonalo-
ne systemy komunikacyjne (jak na przykład światłowody) są w 
stanie przesyłać dane na duże odległości z niewyobrażalną 
prędkością.

Zamień poprzedni obwód tak, aby wyglądał jak ten na obraz-
ku. Ukłąd scalony „Kosmiczna bitwa“ (U3) będzie nieustannie 
odtwarzać dźwięk. Przyćmij opór światłoczuły (Q4) ręką. 
Dźwięk się wyłączy. Oddal rękę - zabrzmi inny dźwięk. Zama-
chaj powyżej oporem światłoczułym, żeby usłyszeć wszystkie 
dźwięki. Naciśnij przycisk przełącznika i zabrzmią dźwięki 
kosmicznej bitwy. Jeżeli będziesz trzymał przycisk naciśnięty, 
dźwięk się powtórzy. Naciśnij przycisk ponownie i zabrzmi 
inny dźwięk. Kontynuuj włączanie i wyłączanie przycisku, żeby 
usłyszeć wszystkie kombinacje dźwięków
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Project #126          Sucking Fan
OBJECTIVE:  To adjust the speed of a fan.

Project #128 PNP Collector
OBJECTIVE:  To
demonstrate adjusting the
gain of a transistor circuit.

OBJECTIVE:  To build a fan that
won’t come off.

Modify the circuit from project #126 by
reversing the position of the motor
(M1), so the positive (+) side is
towards the PNP (Q1).  Turn it on, and
set the adjustable resistor (RV) for the
fan speed you like best.  Set it for full
speed and see if the fan flies off - it
won’t!  The fan is blowing air upward
now!  Try holding a piece of paper just
above the fan to prove this.

Project #127
Blowing Fan

Project #129 PNP Emitter
OBJECTIVE:  To compare
transistor circuits.

Compare this circuit to that
in project #128.  The
maximum lamp (L2)
brightness is less here
because the lamp
resistance reduces the
emitter-base current, which
contacts the emitter-
collector current (as per
project #128).  The point on
the PNP (Q1) that the lamp
is now connected to (grid
point C3) is called the
emitter.

Build the circuit, and be sure to orient the motor (M1)
with the positive (+) side down as shown.  Turn it on,
and set the adjustable resistor (RV) for the fan speed
you like best.  If you set the speed too fast then the fan
may fly off the motor.  Due to the shape of the fan
blades and the direction the motor spins, air is sucked
into the fan and towards the motor.  Try holding a piece
of paper just above the fan to prove this.  If this suction
is strong enough then it can lift the fan blades, just like
in a helicopter. 
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.

Build the circuit and vary
the lamp (L2) brightness
with the adjustable resistor
(RV), it will be off for most
of the resistor’s range.  The
point on the PNP (Q1) that
the lamp is connected to
(point E3 on the base grid)
is called the collector,
hence the name for this
project.

!
WARNING: Moving parts. Do not touch the fan or
motor during operation. Do not lean over the motor.
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Project #130
NPN Collector

OBJECTIVE:  To compare
transistor circuits.

Project #131
NPN Emitter

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).

OBJECTIVE:  To compare
transistor circuits.

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.

Project #132
NPN Collector - Motor

OBJECTIVE:  To compare
transistor circuits.

Project #133
NPN Emitter - 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.  If
the fan does not move at any
resistor setting, then replace your
batteries.

OBJECTIVE:  To compare
transistor circuits.

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.

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

WARNING: Moving parts. Do not touch the fan or
motor during operation. Do not lean over the motor.
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Project #134

OBJECTIVE:  To make a circuit that
buzzes when the lights are off.

Buzzing in
the Dark

Project #136
High Frequency
Touch Buzzer

OBJECTIVE:  To build a high frequency
human buzzer oscillator.

Replace the speaker (SP) with the 6V lamp
(L2).  Now touching your fingers between B1
and D1 creates a quieter but more pleasant
buzzing sound.

Project #137
High Frequency
Water Buzzer

OBJECTIVE:  To build a high frequency
water buzzer oscillator.

Now connect two (2) jumpers to points B1 and
D1 (that you were touching with your fingers)
and place the loose ends into a cup of water.
The sound will not be much different now,
because your body is mostly water and so the
circuit resistance has not changed much.

Project #138 
Mosquito

OBJECTIVE:  To make a buzz like a
mosquito.

Place the phototransistor (Q4) into the circuit
in project #137 across where you were
connecting the jumpers (points B1 and D1 on
the grid, and as shown in project #134).  Now
the buzz sounds like a mosquito.

Project #135 
Touch Buzzer

OBJECTIVE:  To build a human buzzer
oscillator.

Remove the phototransistor (Q4) from the
circuit in project #134 and instead touch your
fingers across where it used to be (points B1
and D1 on the grid) to hear a cute buzzing
sound. Wet your fingers if there is no sound. 

The circuit works because of the resistance in
your body.  If you put back the phototransistor
and partially cover it, you should be able to
make the same resistance your body did, and
get the same sound.

This circuit makes a high-frequency
screaming sound when light shines on
the phototransistor (Q4), and makes a
buzzing sound when you shield the
phototransistor. 
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Project #154 Fire Fan Symphony
OBJECTIVE: To combine sounds
from the music, alarm, and space war
integrated circuits. 

OBJECTIVE:
See project #156.

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

Project #157 
Fan

Symphony (II)

OBJECTIVE:
See project #154.

Project #155
Fire Fan

Symphony (II)

Project #156 Fan Symphony
OBJECTIVE: To combine sounds
from the music, alarm, and space war
integrated circuits. 

Modify the circuit from project #154
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).

Build the circuit shown and add the
jumper to complete it. Note that in one
place two (2) single snaps are stacked
on top of each other. Also, note that
there is a 2-snap wire on layer 2 that
does not connect with a 4-snap wire that
runs over it on layer 4 (both touch the
music IC).  Turn it on and press the press
switch (S2) several times and wave your
hand over the phototransistor (Q4) to
hear the full spectrum of sounds that this
circuit can create.  Have fun!

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

!
WARNING: Moving parts. Do not touch
the fan or motor during operation. Do
not lean over the motor.
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Project #158  Police Car Symphony
OBJECTIVE:  To combine sounds
from the integrated circuits. 

OBJECTIVE:
See project #160.

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

Project #161 
Ambulance

Symphony (II)

OBJECTIVE:
See project #158.

Project #159
Police Car

Symphony (II)

Project #160  Ambulance Symphony
OBJECTIVE: To combine sounds
from the music, alarm, and space war
integrated circuits. 

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).

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 phototransistor
(Q4) 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.
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Project #162     Static Symphony

OBJECTIVE:
See project #162.

Project #163
Static

Symphony (II)

Project #164   Capacitors in Series
OBJECTIVE:  To compare types of circuits.

Project #165   Capacitors in Parallel
OBJECTIVE:  To compare types of circuits.

Turn off the slide switch (S1), then press and release the press switch (S2). The LED (D1)
becomes bright when the 100F capacitor charges up with the press switch on, then the LED
slowly gets dim after you release the press switch.

Now turn on the slide switch and repeat the test; you’ll notice the LED goes out much slower
after you release the press switch.  The much larger 470F capacitor (C5) is now in parallel
with the 100F and so increases the total capacitance (electrical storage capacity), and they
discharge much slower. (Note that this is opposite to how resistors in parallel work.)

OBJECTIVE:  To combine sounds from the
integrated circuits. 

For a variation on the preceding
circuit, you can replace the 6V
lamp (L2) with the LED (D1), with
the positive (+) side up, or the
motor (M1) (do not place the fan
on it). 

Build the circuit shown.  Note that in some places
parts are stacked on top of each other.  Turn it on and
press the press switch (S2) several times and wave
your hand over the phototransistor (Q4) to hear the
full spectrum of sounds that this circuit can create.
Have fun!

Turn on the slide switch (S1), then press and release the press switch (S2).  The LED (D1)
becomes bright when the 470F capacitor charges up with the press switch on, then the LED
slowly gets dim after you release the press switch.

Now turn off the slide switch.  Repeat the test with the slide swtich off; you’ll notice the LED goes
out much faster after you release the press switch.  The much smaller 100F capacitor (C4) is
now in series with the 470F and so reduces the total capacitance (electrical storage capacity),
and they discharge much faster.  (Note that this is opposite to how resistors in series work).
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Project #168
NPN Light Control

OBJECTIVE:  To compare
transistor circuits.

Project #169
NPN Dark Control

Turn on the slide switch (S1),
the brightness of the LED (D2)
depends on how much light
shines on the phototransistor
(Q4).  The resistance drops as
more light shines, allowing more
current to the NPN (Q2).

OBJECTIVE:  To compare
transistor circuits.

Turn on the slide switch (S1),
the brightness of the LED (D2)
depends on how LITTLE light
shines on the phototransistor
(Q4).  The resistance drops as
more light shines, diverting
current away from the NPN
(Q2).

Project #170
PNP Light Control

OBJECTIVE:  To compare
transistor circuits.

Project #171
PNP Dark Control

Turn on the slide switch (S1),
the brightness of the LED (D1)
depends on how much light
shines on the phototransistor
(Q4).  The resistance drops as
more light shines, allowing more
current through the PNP (Q1).
This is similar to the NPN (Q2)
circuit above.

OBJECTIVE:  To compare
transistor circuits.

Turn on the slide switch (S1),
the brightness of the LED (D1)
depends on how LITTLE light
shines on the phototransistor
(Q4).  The resistance drops as
more light shines, so more
current gets to the 100k
resistor (R5) from the
phototransistor path and less
from the PNP-diode path.  This
is similar to the NPN circuit
above.
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Project #180
OBJECTIVE:  To have an adjustable
resistance control a fan and sounds.

Screaming Fan

Project #182
Light Whining

OBJECTIVE:  To make different sounds.

Replace the 100 resistor (R1) at the upper-
left of the circuit (points A1 & A3 on the base
grid) with the phototransistor (Q4), and wave
your hand over it.  The whining sound has
changed a little and can now be controlled by
light.

Project #183
More Light

Whining
OBJECTIVE:  To make different sounds.

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

Project #184 
Motor That
Won’t Start

OBJECTIVE:  To make different sounds.

Replace the 0.1F capacitor (C2) with the
10F 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.

Project #181 
Whining Fan

OBJECTIVE:  To make different sounds.

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

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.

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

SC-300_Europe_SC-300_REV-H_040912  3/5/2019  1:41 PM  Page 31

Q4





Q4

Q4



!  

-33-

Project #193           Light Alarm
OBJECTIVE:  To build a transistor light
alarm.

OBJECTIVE:  To build a simple laser.

Replace the motor (M1) with the 6V
lamp (L2).  Now pressing the press
switch (S2) creates a blast of light like a
laser.

Project #196 
Laser Light

OBJECTIVE:  To build a brighter
transistor light alarm.

Project #195                 Lazy Fan
OBJECTIVE:  To build a fan that doesn’t
work well.

Press the press switch (S2) and the fan will be
on for a few turns.  Wait a few moments and
press again, and the fan will make a few more
turns. 

Modify the circuit in project #193 by
replacing the LED (D1) with the 2.5V/3V
lamp (L1) and replacing the 5.1k
resistor (R3) with the 100 resistor
(R1).  It works the same way but is
brighter now.

Build the circuit with the jumper connected as
shown, and turn it on.  Nothing happens.  Break
the jumper connection and the light turns on.
You could replace the jumper with a longer wire
and run it across a doorway to signal an alarm
when someone enters.

Project #194
Brighter

Light Alarm

!
WARNING: Moving parts. Do not
touch the fan or motor during operation.
Do not lean over the motor.
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Project #217 Fading Siren
OBJECTIVE:  To produce sound of
a siren driving away into the
distance.

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

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

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 470F 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.

Project #218
Fast Fade

Siren

Project #216

OBJECTIVE:  To control a motor using light.

Turn the slide switch (S1) on, the motor (M1) spins and the lamp (L2)
lights.  As you move your hand over the phototransistor (Q4), the motor
slows.  Now place finger onto the phototransistor to block the light. The
motor slows down.  In a few seconds, the motor speeds up again.

Motor & Lamp
by Light

!
WARNING: Moving parts. Do not touch the fan or
motor during operation. Do not lean over the motor.
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Project #219 Laser Gun with
Limited Shots

OBJECTIVE:  To build a circuit with laser gun sounds and a
limited amount of shots.

Project #220  Symphony of Sounds
OBJECTIVE:  To combine sounds
from the music, alarm, and space
war integrated circuits. 

OBJECTIVE:
See project #220.

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

Build the circuit shown.  Turn it on and
press the press switch (S2) several
times and wave your hand over the
phototransistor (Q4) to hear the full
symphony of sounds that this circuit
can create.  Have fun!

When you press the press switch (S2), the alarm IC (U2) should start
sounding a very loud laser gun sound.  The speaker (SP) will sound,
simulating a burst of laser energy.  You can shoot long repeating laser
burst, or short zaps by tapping the trigger switch.  But be careful, this
gun will run out of energy and you will have to wait for the energy pack
(C5) to recharge.  This type of gun is more like a real life laser gun
because power would run out after a few shots due to energy drain.  In
a real laser, the energy pack would have to be replaced.  Here you only
have to wait a few seconds for recharge.

Project #221
Symphony of
Sounds (II)
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Project #243  Fire Engine Symphony
OBJECTIVE:  To combine sounds
from the music, alarm, and space
war integrated circuits. 

OBJECTIVE:
See project #243.

Project #244
Fire Engine

Symphony (II)

Project #245 Vibration or Sound Indicator
OBJECTIVE:  To build a circuit that is activated by vibration or
sound.

Turn on the slide switch (S1), the war sounds start playing
and the LED (D1) flashes.  When all of the sounds are
played, the circuit stops.  Clap your hands next to the
whistle chip (WC) or tap on it.  Any loud sound or vibration
causes the whistle chip to produce a small voltage, which
activates the circuit.  You can repeat a sound by holding
down the press switch (S2) while it is playing.

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

Can you guess why the jumper is
used in this circuit?  It is being
used as just a 6-snap wire,
because without it you don’t have
enough parts to build this
complex circuit. 

Build the circuit shown and add the
jumper to complete it.  Note that in
two places two single snaps are
stacked on top of each other.  Also,
note that there is a 2-snap wire on
layer 2 that does not connect with a
4-snap wire that runs over it on layer
4 (both touch the music IC, U1).  Turn
it on and press the press switch (S2)
several times and wave your hand
over the phototransistor (Q4) to hear
the full spectrum of sounds that this
circuit can create.  Have fun!
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Project #248            Space Battle
OBJECTIVE: To make space
battle sounds.

Project #250 Multi-Speed Light Fan
OBJECTIVE:  To vary the speed
of a fan activated by light.

OBJECTIVE: To show how light
can turn “ON” an electronic device.

Replace the slide switch (S1) with the
phototransistor (Q4).  Now covering
and uncovering the phototransistor
will change the sound.

Project #249 
Space Battle (II)

Project #251
Light & Finger Light

OBJECTIVE:  To show another way the Space War IC may be
used.

In the circuit at left, replace the motor (M1) with the 2.5V/3V lamp
(L1) shown below.  Vary the brightness of the lamp by covering the
phototransistor (Q4) and holding down the press switch (S2) in
various combinations.  Notice that pressing the press switch when
the phototransistor is covered still turns on the lamp, while in project
#250, doing this would turn off the motor. 

Build the circuit shown on the left.
Activate the circuit by turning on
the slide switch (S1) or pressing
the press switch (S2), do both
several times and in combination.
You will hear exciting sounds and
see flashing lights, as if a space
battle is raging!

Build the circuit shown on the left,
with the fan on the motor (M1).

This circuit is activated by light on
the phototransistor, (Q4) though the
fan will barely turn at all.  Press the
press switch (S2) and the fan will
spin.  If you hold the press switch
down, the fan will spin faster.  If you
cover the phototransistor, the fan
will stop unless the press switch is
pressed. 

!
WARNING: Moving parts. Do not touch the fan or
motor during operation. Do not lean over the motor.
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Project #257
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
phototransistor (Q4) and the LED turns off and on. The resistance
changes as the amount of light strikes the phototransistor. 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 phototransistor at different
distances. The LED gets brighter the farther away your hand is.

Motion Detector

Project #258
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 phototransistor (Q4), 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.

Fan Modulator

3” dia.

!
WARNING: Moving parts. Do not touch the fan or
motor during operation. Do not lean over the motor.
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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
phototransistor (Q4) and the LED turns off and on. The resistance
changes as the amount of light strikes the phototransistor. 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 phototransistor at different
distances. The LED gets brighter the farther away your hand is.

Motion Detector

Project #258
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 phototransistor (Q4), 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.

Fan Modulator

3” dia.

!
WARNING: Moving parts. Do not touch the fan or
motor during operation. Do not lean over the motor.
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Project #261
OBJECTIVE:  To build a motion detector that senses an objects
movement.

Turn the slide switch (S1) on and move the adjustable resistor (RV)
control all the way up.  The brightness of the LED (D1) is at maximum.
Now, move the adjustable resistor control down until the LED goes out.
Set the control up a little and the LED lights dimly.

Move your hand from side to side over the phototransistor (Q4).  As your
hand blocks the light, the LED goes out. 

The amount of light changes the resistance of the phototransistor and the
current flow to the base of the NPN transistor (Q2).  The transistor acts
like a switch.  Its base current is supplied through the phototransistor.  As
the base current changes, so does the current flow through the LED.
With no base current, the LED goes out.

Motion Detector (II)

Project #259
Oscillator 0.5 - 30Hz

OBJECTIVE:  To build a 0.5Hz - 30Hz oscillator that will light an LED.

Set the adjustable resistor (RV) to the bottom position and then turn the slide
switch (S1) on.  The LED (D1) will start flashing at a frequency of 0.5Hz (once
every two seconds).  Slowly adjust the adjustable resistor and the LED flashes
faster.  As the frequency increases, the LED flashes faster.  Eventually, the LED
flashes so fast, it looks like it is on all of the time.

Project #260
Sound Pulse Oscillator

OBJECTIVE:  To build a 0.5Hz - 30Hz oscillator and hear it on a speaker.

Use the circuit from project #259. 
Connect a single snap under the speaker (SP) and then connect it across the LED (on
level 4).  Turn the slide switch (S1) on and now you can hear the oscillator.  Adjust the
adjustable resistor (RV) to hear the different frequencies.  Now you can hear and see
the frequencies.  Note:  You may not hear sounds at all settings of the adjustable
resistor.
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Project #262
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.

Motor Rotation

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 100F 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 (II)

OBJECTIVE:  To change capacitance to affect time.

Use the circuit from project #263.  Connect a single snap under the positive (+) side of the
470F capacitor (C5) and then connect it over the top of the 100F capacitor (C4).  Turn
the slide switch (S1) on and press the press switch (S2).  Notice that the fan spins longer
now.  When capacitors are in parallel, the values are added, so now you have 570F.  The
time it takes to discharge the capacitors is longer now, so the fan keeps spinning.

Project #263 Motor Delay Fan
!

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

!
WARNING: Moving parts.
Do not touch the fan or motor
during operation. Do not lean
over the motor.
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!
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Project #272
Phototransistor

OBJECTIVE:  To use a phototransistor to control the brightness of
an LED.

In this circuit, the brightness of the LED (D1) depends on how much
light shines directly on the phototransistor (Q4).  If the phototransistor
were held next to a flashlight or other bright light, then the LED would
be very bright. 

The resistance of the phototransistor decreases as more light shines
on it.  Phototransistors are used in applications such as streetlamps,
which come on as it gets dark due to night or a severe storm.

Project #273
Microphone Control

OBJECTIVE:  To use a microphone to control the brightness of an
LED.

In this circuit, blowing on the microphone (X1) changes the LED (D1)
brightness. 

The resistance of the microphone changes when you blow on it.  You
can replace the microphone with one of the resistors to see what
resistor value it is closest to. 
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Project #277

OBJECTIVE:  To build a circuit that uses a programmed sound
integrated circuit (IC).

Space War Sounds
with LED

Project #276
OBJECTIVE:  To build an LED fan rotation indicator.

Do not place the fan onto the motor (M1). Turn the slide switch (S1) on.
The motor rotates clockwise, and the green LED (D2) lights. When you
connect the positive (+) side of the battery (B1) to the positive (+) side
of the motor, it spins clockwise. Turn the slide switch off and press the
press switch (S2). Now the fan spins the other way and the red LED
(D1) lights. 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. 

Now place the fan on the motor, and turn on S1 or S2 (not both). Now
one of the lamps (L1 or L2) lights as the motor spins, but the LED is
dim. 

The motor needs a lot of current to spin the fan, but only a little current
to spin without it. In this circuit, a lamp lights when the motor current is
high, and an LED lights when the motor current is low. The lamps also
prevent a short circuit if both switches are on.

LED Fan Rotation Indicator

Build the circuit shown on the left, which uses the space war integrated
circuit (U3).  Turn the slide switch (S1) on.  A space war sound plays,
and the LED (D1) flashes.  If there is no light on the phototransistor
(Q4) then the sound will stop after a while.

You also make sounds by pressing the press switch (S2).  See how
many sounds are programmed into the space war sound IC.

!
WARNING: Moving parts. Do not touch the fan or
motor during operation. Do not lean over the motor.
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Project #278
OBJECTIVE:  To connect two sound ICs together.

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

Sound Mixer

Project #279

OBJECTIVE:  To connect two sound ICs together to drive two
LEDs 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 ICs 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 ICs playing.  As
the alarm IC plays, it also drives the fan and the red LED (D1).

Sound Mixer Fan
Driver

!
WARNING: Moving parts. Do not touch the fan or
motor during operation. Do not lean over the motor.
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Project #280

OBJECTIVE:  To show how light can control a motor.

Turn on the slide switch (S1) and set the adjustable resistor (RV)
control so the motor (M1) just starts spinning.  Slowly cover the
phototransistor (Q4) and the motor spins faster.  By placing more light
over the phototransistor, the motor slows.

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.

Electric Fan Stopped
by Light

Project #281
OBJECTIVE:  To control large currents with a small one.

Place the fan on the motor (M1).  Turn on the slide switch (S1) and the
motor spins.  The transistors are like two switches connected in series.
A small current turns on the NPN transistor (Q2), which turns on the
PNP transistor (Q1).  The large current used to spin the motor now
flows through the PNP.  The combination allows a small current to
control a much larger one.

Press the press switch (S2) and the lamp (L2) lights and slows the
motor.  When the lamp lights, the voltage across the motor decreases
and slows it down.

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.

Motor & Lamp
!

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

!
WARNING: Moving parts. Do not touch the fan or
motor during operation. Do not lean over the motor.
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Project #282
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
phototransistor, (Q4) the motor slows.  Now place a finger on top of the
phototransistor 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.

Start-Stop Delay

Project #283
OBJECTIVE:  To build a circuit to indicate if you have mail.

Place a small piece of cardboard between the green LED (D2) and the
phototransistor (Q4) to block light between them. Turn on the slide
switch (S1). If there is light on the phototransistor (Q4) the red LED
(D1) will not light.  Place your finger over the phototransistor and now
the red LED lights.  A simple mail notifying system can be made using
this circuit.  Install the phototransistor 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 phototransistor and
the red LED turns on.

Mail Notifying System
!

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

WARNING: Moving parts. Do not touch the fan or
motor during operation. Do not lean over the motor.
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Project #284  Mail Notifying Electronic Bell
OBJECTIVE:  To build a circuit to indicate if you have mail by sounding a tone.

OBJECTIVE:  To build a flicking
LED circuit.

Use the circuit from project #286.
Replace the speaker (SP) with a red
LED (D1, the “+” sign on top).  Now you
see the frequency of the oscillator.
Install different values of capacitors to
change the frequency.

Project #287
Quick Flicking LED

OBJECTIVE:  To build a circuit to
indicate if you have mail by activating
the lamp.

Project #286

OBJECTIVE:  To build an
oscillating circuit.

The tone you hear is the frequency of
the oscillator.  Install different values
of capacitors in place of the 0.1F
capacitor (C2) to change the
frequency.

Replace the speaker (SP) with the lamp
(L2).  When there is mail, the light is
blocked from the phototransistor (Q4)
and the lamp lights.The lamp may not
be very bright. 

Place a small piece of cardboard between
the green LED (D2) and the phototransistor
(Q4) to block light between them. Turn on
the slide switch (S1).  If there is enough
light on the phototransistor, the speaker
(SP) will not make any sound.  Place your
finger over the phototransistor and now the
speaker sounds.  The sound will stay on
until you turn off the slide switch.  A simple
mail notifying system can be made using
this circuit.  Install the phototransistor and
the green LED inside the mailbox facing
each other. When there is mail, the light is
blocked from the phototransistor and the
speaker turns on. The sound may be better
if you replace the 0.02F capactor (C1)
with the 0.1F capacitor (C2). 

Project #285
Mail Notifying
Electronic Lamp

Twice-
Amplified
Oscillator
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Project #296
OBJECTIVE:  To show how capacitors can filter out electrical
disturbances.

Place the fan on the motor (M1) and turn off the slide switch (S1).
Press the press switch (S2) and listen to the motor.  

As the motor shaft spins around it connects/ disconnects several sets
of electrical contacts.  As these contacts are switched, an electrical
disturbance is created, which the speaker converts into sound.

Turn on the slide switch and push the press switch again. The fan spins
just as fast, but the sound is not as loud. Capacitors, like the 470F
capacitor (C5), are often used to filter out undesired electrical
disturbances. If you replace C5 with one of the other capacitors in your
set then the sound will not be changed as much.

Quieting a Motor

Project #297  Transistor Fading Siren
OBJECTIVE:  To build a siren that
slowly fades away.

OBJECTIVE:  To build a
doorbell that slowly fades away.

Replace the alarm IC (U2) with
the music IC (U1).  The circuit
has a doorbell sound that plays
and stops.

Turn on the slide switch (S1), then
press and release the press switch
(S2).  You hear a siren that slowly
fades away and eventually goes off.
You can modify this circuit to make
machine gun or ambulance sound
instead like in the other projects.  You
can also replace the 10F capacitor
(C3) with the 100F (C4) or 0.1F
(C2) to greatly slow down or speed
up the fading.

Project #298
Fading

Doorbell

!
WARNING: Moving parts.  Do not touch the fan or
motor during operation. Do not lean over the motor.
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machine gun or ambulance sound
instead like in the other projects.  You
can also replace the 10F capacitor
(C3) with the 100F (C4) or 0.1F
(C2) to greatly slow down or speed
up the fading.

Project #298
Fading

Doorbell

!
WARNING: Moving parts.  Do not touch the fan or
motor during operation. Do not lean over the motor.
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Project #296
OBJECTIVE:  To show how capacitors can filter out electrical
disturbances.

Place the fan on the motor (M1) and turn off the slide switch (S1).
Press the press switch (S2) and listen to the motor.  

As the motor shaft spins around it connects/ disconnects several sets
of electrical contacts.  As these contacts are switched, an electrical
disturbance is created, which the speaker converts into sound.

Turn on the slide switch and push the press switch again. The fan spins
just as fast, but the sound is not as loud. Capacitors, like the 470F
capacitor (C5), are often used to filter out undesired electrical
disturbances. If you replace C5 with one of the other capacitors in your
set then the sound will not be changed as much.

Quieting a Motor
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Ostrzezenie: Poruszające się elementy. Nie dotykać przy działa-
jącym wentylatorze ani silniku. Nie pochylać się nad silnikiem.
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Inne zestawy i kompletne instrukcje osbługi można pobrać ze strony
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