
Přehled: Dodatky k nové EN 62115: 2020/A11:2020 týkající se baterie a LED světel
Baterie

Malé baterie
Baterie, které se zcela vejdou do válce pro malé části 
(podle § 8.2 normy EN 71- 1:2014+A1:2018), nesmí být 
odstranitelné bez užití nástroje.
Díly elektrických hraček, které obsahují baterie, kde se díl 
zcela vejde do válce pro malé části (podle § 8.2 normy EN 
71-1:2014+A1:2018), baterie nesmí být přístupné bez užití 
nástroje.

Ostatní baterie
Baterie smí být odstranitelné bez užití nástroje pouze, 
pokud je kryt prostoru na baterie vhodný. Splnění této 
podmínky je kontrolováno inspekcí a následujcím 
testováním. To zahrnuje pokus o otevření přihrádky na 
baterie pouze manuálně. To by nemělo být možné bez dvou 
nezávislých pohybů prováděných zároveň. Elektrická hračka 
se umístí na horizontální povrch z oceli. Je na ni spuštěn 
kovový válec o váze 1 kg, průměru 80 mm, z výšky 100 mm 
tak, aby jeho rovný povrch dopadl přímo na elektrickou 
hračku. Test se provede jednou s dopadem kovového válce 
na nejnepříhodnější místo: Přihrádka baterie by se neměla 
otevřít.
  V budoucnu potřebují všechny baterie svůj vlastní 
  kryt, který splňuje výše uvedené podmínky.

Baterie dodané s hračkou
Primární baterie dodané s elektrickými hračkami musí 
splňovat relevantní části série IEC 60086.
  Je vyžadována zpráva o splnění testu.
Sekundární baterie dodané s elektrickými hračkami musí 
splňovat IEC 62133.
  Je vyžadována zpráva o splnění testu.

Uzávěry přihrádek na baterie
Pokud se k uzavření přihrádek a krytů používají šrouby 
nebo podobné uzávěry, musí být připevněny ke krytu či 
vybavení.  Splnění této podmínky je kontrolováno inspekcí 
a následujcím testováním po otevření přihrádky baterie/
jejího krytu. Na šroub či jiný uzávěr je aplikována síla 20N 
bez dalších pohybů po dobu 10 vteřin jakýmkoliv směrem. 
Šroub či jiný uzávěr se nesmí oddělit od krytu, záklopky či 
vybavení.

LED světla
Vyzařování z elektrických hraček s LED světly nesmí 
překročit následující limity: 
- 0,01Wm-2 při měření ve vzdálenosti 10mm od přední 
strany LED pro přístupné emise s vlnovou délkou < 315nm; 
- 0,01Wsr-1 nebo 0,25 Wm-2 při měření ve vzdálenosti 
200mm pro přístupné emise s vlnovou délkou 315 nm 
≤ λ < 400 nm; 

- 0,04Wsr-1 nebo AEL specifi kované v Tabulkách E.2 nebo 
E.3 při měření ve vzdálenosti 200 mm pro přístupné emise 
s vlnovou délkou 400nm ≤ λ < 780nm; 
- 0,64Wsr-1 nebo 16Wm-2 při měření ve vzdálenosti 200 
mm pro přístupné emise s vlnovou délkou 780 mm  ≤ λ < 1 
000 nm; 
- 0,32 Wsr-1 nebo 8 Wm-2 při měření ve vzdálenosti 200 mm 
pro přístupné emise s vlnovou délkou 1 000 nm  ≤ λ < 3000 
nm.

Datové listy LED
Pro splnění těchto podmínek je nutný techický datový list - 
musí být vystaven dle kritéria A nebo B CIE 127. Technický 
datový list musí uvádět, že byl vytvořen s meřícími 
metodami CIE 127 a uvádět minimálně: 
- svítivost v cd nebo intenzitu záření ve wattech na 
steradián jako funkci dopředného proudu 
- úhel 
- vrchol vlnové délky 
- šírka pásma spektrální emise 
- datum vydání a číslo revize.

  Všechna LED světla budou v budoucnu vyžadovat 
  datový list obsahující výše uvedené detaily.

VAROVÁNÍ: Blikání hračky může způsobit epileptické záchvaty u epileptiků.

Vhodné pro děti od 8 let. U menších dětí hrozí zadušení malými částmi.

VAROVÁNÍ! Nedotýkejte se žárovky, je horká.

Frekvence záblesků

Upozornění na žárovku

PROJEKTŮ

SOUČÁSTEK

Další stavebnice a kompletní manuály jsou ke stažení na www.boffi n.cz
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• Používejte pouze baterie typu 1,5V AA – 
alkalické baterie (nejsou součástí balení).   
• Baterie vkládejte správnou polaritou.
• Nenabíjejte baterie, které nejsou 
určeny k nabíjení. Nabíjení baterií musí 
probíhat pod dozorem dospělé osoby. 
Baterie nesmí být nabíjeny, jsou-li 
zapojeny ve výrobku.
• Nepoužívejte současně alkalické, 
standardní (karbon-zinkové) nebo 
nabíjecí (nikl-kadmiové) baterie.
• Nepoužívejte současně staré a nové 
baterie.
• Nefunkční baterie odstraňte.
• U zdrojů napětí nesmí dojít ke zkratu.
• Baterie nikdy nevhazujte do ohně, 
nesnažte se je rozebírat či otevírat 
jejich vnější plášť. 
• Baterie uchovávejte z dosahu malých 
dětí, hrozí nebezpečí spolknutí.
• Nepřipojujte baterie paralelně

1. Většina problémů je důsledkem špatného sestavení. Proto vždy  
pečlivě zkontrolujte, zda sestavený obvod souhlasí se vzorovým        
nákresem. 
2. Ujistěte se, že jsou součástky s pozitivním/negativním znamén-
kem umístěny v souladu se vzorovým nákresem. 
3. Někdy může dojít k uvolnění žárovek, řádně je zašroubujte. 
Buďte opatrní, žárovky se mohou lehce rozbít. 
4. Ujistěte se, že jsou všechna spojení dobře připevněná. 
5. Vyměňujte baterie, je-li to třeba 
6. Jestliže se motor točí, ale vrtule není v rovnováze, zkontrolujte 
stav černé plastové části se třemi kolíčky na hřídeli motoru. 
Sestavování vlastních projektů je na vlastním uvážení. Za případné 
poškození součástek, nenese společnost ConQuest entertainment 
žádnou zodpovědnost.

Upozornění: Při stavbě projektů buďte opatrní, 
abyste nechtěně nevytvořili přímé spojení přes 
uchycení baterie („zkrat“). To by mohlo zničit baterie.

Varování: Před zapnutím obvodu vždy zkontrolujte
správné připojení jednotlivých součástek. Jestliže 
jsou v obvodu vložené baterie, nenechávejte je bez 
dozoru. Nikdy k okruhu nepřipojujte další baterie 
nebo jiné napájecí zdroje. Nepoužívejte poničené 
části.

Dohled dospělého: Jelikož schopnosti dětí se liší i 
mezi věkovými skupinami, měli by dospělí sami 
posoudit, které experimenty jsou vhodné a bezpeč-
né (lze posoudit podle návodu). 

Ujistěte se, že dítě čte instrukce a bezpečností 
pokyny a řídí se jimi při sestavování. Tento produkt 
je určen pro dospělé a děti, které jsou dostatečně 
vyspělé, sami čtou a řídí se pokyny. Neupravujte 
součástky produktu, jelikož by to mohlo vést k 
narušení bezpečnostních částí a můžete tak ohrozit 
své dítě. 

Splňuje veškeré vládní požadavky.

Upozornění: Jestliže máte podezření, že balení obsahuje nějaké 
poškozené části, postupujte podle postupu při odstraňování problémů 
pro pokročilé na str. 5 zjistíte tak, kterou část je třeba vyměnit.

Sada Bo�n obsahuje součástky s kontakty pro 
sestavení různých elektrických a elektronických 
obvodů, popsaných v projektech. Tyto součástky 
mají různé barvy a jsou označeny čísly, takže je 
můžete jednoduše rozeznat. Jednotlivé součástky 
obvodů jsou na obrázcích barevně a číselně označeny.

U každé součástky naleznete na obrázku černou 
číslici. Ta označuje, ve kterém levelu (patře), je 
příslušná součástka umístěna. Nejdříve umístěte 
všechny součástky do úrovně 1, potom do úrovně 2 a 

Varování: Nebezpečí úrazu
elektrickým proudem 
Nikdy nepřipojujte spínací obvod
do domácích elektrických zástrček.

Varování: Nebezpečí spolknutí 

Malé části. 
Není určeno pro děti do 3 let.

Upozornění se týká všech částí, označených symbolem: 
- Pohyblivé části. Během provozu se nedotýkejte motoru ani listu ventilátoru. 
Nenaklánějte se nad motor. Neházejte vrtuli na lidi, zvířata či jiné objekty. 
Chraňte oči.

poté do úrovně 3 – atd. Velká čirá plastová podložka 
je součástí sady a slouží ke správnému umístění 
jednotlivých částí okruhu. Tato podložka není k 
sestavení okruhu nezbytně nutná, pomáhá k pohodl-
nému zkompletování celého okruhu. 

Podložka má řady, označené písmeny A-G a sloupce, 
1 – 10. 2,5V a 6V žárovky jsou uloženy v samostatných 
obalech, jejich objímky také. Umístěte 2,5V žárovku 
do objímky L1 a 6V žárovku do objímky L2. Umístěte 
vrtuli na motor M1 vždy, když tuto součástku budete 

používat. Nečiňte tak pouze tehdy, jestliže jsou v 
projektu jiné instrukce. V některých obvodech jsou 
pro neobvyklá spojení použity spojovací dráty. Pouze 
je připojte ke kovových kontaktům tak, jak je vyznače-
no na obrázku.
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ID Název Symbol ást ID Název Symbol ást

3 6SC01 1 Kondenzátor 10 F 6SCC3

3 6SC02 1 Kondenzátor 100 F 6SCC4

1 6SC03 1 Kondenzátor 470 F 6SCC5

1 6SC04 1 Odpor 1k 6SCR2

1 6SC07 1 Odpor 5,1k 6SCR3

1 6SCB1 1 Odpor 10 6SCR4

1 Anténa 6SCA1 1 Odpor 100 6SCR5

1 Zelená LED dioda 6SCD2 1 V ní
integrovaný 6SCU5

1
6V
6V árovka V,
Typ 425 o

6SCL2
6SCL2B 1 PNP 6SCQ1

1 6SCX1 1 NPN 6SCQ2

1 Integrovaný
“ 6SCU4 1 ý odpor 6SCRV

1 Kondenzátor 0,02 F 6SCC1 1 kondenzátor 6SCCV

1 Kondenzátor 0,1 F 6SCC2

D2

A1

B1

7

4

3

2

1

L2

X1

U4

C1

C2

U5

R5

R4

R3

R2

C5

C4

C3

Q1

Q2

RV

CV

KsKs

Dodatečné / náhradní součástky si můžete objednat na našich webových 
stránkách: www.toy.cz

Poznámka: V instrukcích jiných projektů jsou dodatečné seznamy součástek.
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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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(Zm na sou ástek vyhrazena)

Poznámka: Další informace o jednotlivých sou ástkách najdete v p íru kách k
p íslušným sadám.

Zelená LED dioda (D2) funguje stejn jako ervená LED dioda (D1) a 6V
árovka (L2) funguje stejn jako 2,5V árovka; tyto sou ástky jsou

popsané v p íru ce k projekt m

Odpory „brání“ pr chodu elekt iny a pou ívají se ke sní ení
le ekt iny v obvodu. Obvody Boffin obsahují odpory

100 (R1), 1K (R2), 5,1K (R3), 10K (R4 )a 100K (R5). („K“ = 1
000, tak e R3 je vlastn 5,100 ). Materiály, jako jsou nap íklad kovy, mají
velmi malý odpor (<1 ) a nazývají se vodi e, zatímco materiály jako
papír, plast a vzduch mají odpor blí ící se nekone nu a nazývají se
izolátory.

Nastavitelný odpor (RV) je odpor o 50K , lze však nastavit st ední
hodnotu mezi 0 - 50 .
Je-li nastavená hodnota 0 , musí být mno ství protékajícího proudu
omezeno jinými sou ástkami v obvodu.
Mikrofon (X1) je vlastn odpor, který m ní svoji hodnotu, pokud zm ny
tlaku vzduchu (zvuky) vyvolají tlak na jeho povrch. Jeho odpor se m ní z
1K za ticha do 10K , jestli e do n j foukáte.

Kondenzátory jsou sou ástky, které se v elektrických obvodech pou ívají
k do asnému uchování elektrického náboje (nap tí) a tím i k uchování
potenciální elektrické energie. Kondenzátory s vyšší kapacitou mohou
uchovat více elektrického nap tí. Díky této schopnosti blokují stálé
nap ové signály a propouští rychle se m nící nap tí. Kondenzátory

pou ívají pro filtra ní a oscila ní obvody. Sada
obsahuje kondenzátory o kapacit 0,02µF (Farad) (C1), 0,1µF (C2),
10µF (C3), 10µF (C4), 470µF (C5) a variabilní kondenzátory (CV).
Variabilní kondenzátor lze nastavit na .00004 a .00022µF a pou ívá se
ve vysokofrekven ních radiových obvodech jako ladicí sou ástka -
zm nou kapacity v oscila ním obvodu p ijíma e se vlastní frekvence
obvodu vyrovná vn jší frekvenci a dojde k rezonanci tj. k zesílení
p ijímaného signálu. Pískací ip (WC) také funguje jako kondenzátor o
kapacit 0,02µF.

Anténa (A1) obsahuje cívku, která je navinuta na kovovou ty inku. Má
menší magnetické ú inky ne motor, s výjimkou vysokých frekvencí
(nap íklad v AM rádiu). Magnetické vlastnosti antény umo ují soust edit
rádiové signály pro p íjem. P i nízkých frekvencích funguje anténa jako
normální vodi .
Tranzistory PNP(Q1) a NPN (Q2) jsou polovodi ové sou ástky, které
tvo í dvojice p echod PN a které pou ívají malý elektrický proud k
ovládání velkého elektrického proudu. Jedná se v podstat o spojení
dvou polovodi ových diod v jedné sou ástce.
Tranzistor lze jednoduše zmenšit a je základem všech b ných
integrovaných obvod , jako nap íklad vypína , zesilova , procesor ,
pam tí atd. V projektech íslo 124 – 125 a 128 – 133 jsou popsány jejich
vlastnosti. Velké mno ství proudu m e poškodit tranzistor, tak e proud
musí být limitován jinými sou ástkami v obvod .

Zesilova IC (U4) je modul, který obsahuje integrovaný obvod
„Zesilova “ a podp rné sou ástky, které jsou jeho nedílnou sou ástí. Zde
uvádíme popis:

Další informace o sou ástkách

Integrovaný obvod „Vysoká frekvence“ - IC (U5) je speciální zesilova ,
který se pou ívá pouze ve vysokofrekven ních radiových obvodech. Zde
uvádíme jeho popis:

INP
FIL

(+)OUT

(–)

(+) - energie z baterií
(–) - energie zp t do baterií
FIL - filtrovaná energie z baterií
INP - vstupní p ipojení
OUT - výstupní p ipojení

Viz projekt íslo 242 jako p íklad
p ipojení.

Integrovaný obvod „Vysoká
frekvence“:
INP - vstupní p ipojení (2 body jsou stejné)
OUT - výstupní p ipojení
(–) energie se vrací zp t do baterií

Viz projekt íslo 242 jako p íklad p ipojení.

INP INP(–)

OUT

Boffinse

1 – 101.

mno ství
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Po sestavení obvodu podle návodu v p íru ce mo ná dostanete chu experimentovat na
vlastní p st i te se podle projekt v této p íru ce Ka dý obvod obsahuje elektrický zdroj
(baterie) a odpor (odpor, lampa, motor, integrovaný obvod, atd ), které jsou vzájemn
propojeny ob ma sm ry Bu te opatrní, aby nedošlo ke „zkrat m“ (spojení s nízkým
odporem – viz p íklady ní e), co by mohlo poškodit jednotlivé komponenty a /nebo rychle
vybít baterie P ipojujte pouze integrované obvody podle konfigurací, popsaných v
projektech, špatné provedení m e poškodit komponenty

e za y, zp špatný vých

D le itá upozorn ní:
V DY Pokud budete samostatn experimentovat, chra te o i
V DY V obvodu pou ijte alespo jednu sou ástku, která omezí procházející proud –

nap integrované obvody mikrofon, lampi ku, pískací ip, kondenzátor, (musí
být správn p ipojeny), motor, fotoodpor nebo odpory (nastavitelný odpor musí
být nastaven na vyšší hodnotu ne minimální)

V DY Kontrolky LED, tranzistory, vysokofrekven ní obvody, anténu a vypína e a
vypína e pou ívejte ve spojení s ostatními sou ástkami, které omezí jimi
procházející proud Pokud tak neu iníte, m e dojít ke zkratu nebo k poškození
t chto ástí

V DY P ipojujte nastavitelný odpor tak, aby byl p i jeho nastavení na 0 procházející
proud limitován jinými sou ástkami v obvod

V DY P ipojte kondenzátory tak, aby byly kladným pólem „+“ vystaveny vyššímu
nap tí Jestli e zjistíte, e se zvýšila teplota n kterých ástí, okam it odpojte
baterie a zkontrolujte všechna propojení

V DY P ed zapnutím okruhu zkontrolujte všechna propojení
V DY P ipojte integrované obvody podle konfigurací popsaných v projektech nebo

podle popisu propojení daných ástí
NIKDY Nezkoušejte pou ít vysokofrekven ní integrovaný obvod jako tranzistor (balení

jsou podobná, ale sou ástky r zné)
NIKDY Nepou ívejte 2,5V lampu v obvod s ob ma úchyty baterií, pokud si nejste jisti,

e nap tí nap í bude omezeno
NIKDY Nep ipojujte za ízení do elektrické zástr ky Vaší domácí sít
NIKDY Nenechávejte obvod bez dozoru, je-li zapnutý
NIKDY Nesahejte na motor, pokud se otá í vysokou rychlostí

Pro všechny projekty, popsané v této p íru ce platí, e jednotlivé ástí obvod mohou být
uspo ádány r zn , ani by došlo ke zm n výsledného obvodu Nap íklad, nezále í na
po adí komponent , propojených sériov nebo paraleln – d le ité je, jakým zp sobem jsou
kombinace t chto pod-okruh propojeny do výsledného celku

P y ZKRATU - NIKDY NED LEJTE TOTO!!!

Jestli e vymyslíte jiný funk ní projekt, neváhejte a pošlete ho na
info@boffin cz

¨

Upozorn ck ho šoku - nikdy nep ipojujte obvod Boffin do
elektrických zásuvek domácích sítí.

Umíst ní 3-kontaktního
vodi e p ímo proti bateriím
zp sobí ZKRAT

Toto je také zkrat

Jestli e je vypína s pá kou (S1) zapnutý, dojde v tomto obvodu ke
zkratu Zkrat znemo ní další funkci za ízení

NIKDY
NEZKOUŠEJTE!

!
!

!!

NIKDY
NEZKOUŠEJTE!

NIKDY
NEZKOUŠEJTE!

NIKDY
NEZKOUŠEJTE!

-23-

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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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.
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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 #160  Ambulance Symphony
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Modify the circuit from project #158 to
match the circuit shown on the left.
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with the whistle chip (WC).
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(Q4) to hear the full spectrum of sounds that
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Podporujeme vaši snahu vytvářet nové obvody. Pokud vytvoříte něco 
jedinečného, rádi obvod zveřejníme s vaším jménem na našich webových 
stránkách www.bo�n.cz. Posílejte své projekty na info@bo�n.cz.

Pro všechny projekty, popsané v této příručce platí, že jednotlivé části obvodů mohou 
být uspořádány různě, ani by došlo ke změně výsledného obvodu Například, nezáleží na 
pořadí komponentů, propojených sériově nebo paralelně – důležité je, jakým způsobem 
jsou kombinace těchto pod-okruhů propojeny do výsledného celku.

Varování pro uživatele Bo�n: Nepřipojujte další zdroje napětí z jiných 
setů - mohlo by to vést k poškození vašich součástek. Pokud potřebujete 
pomoc nebo máte dotazy, kontaktujte info@bo�n.cz.

Poznámka: Pokud máte pokročilé modely SC-500 nebo SC-750, najdete u nich 
další instrukce

Upozornění Nebezpečí elektrického šoku - nikdy nepřipojujte obvod 
Bo�n do elektrických zásuvek domácích sítí.



Pokro l odstra ování probl m

Jestl e máte poc t, e jsou v obvodu poškozen
komponenty, postupujte podle t chto krok , abyste
systemat cky zj st l , kterou ást je t eba vym n t
1 - Kroky 1 – najdete v p íru ce k projekt m 1 – 101 Pak pokra ujte

podle dále popsaných instrukcí Nejd íve, jako první bod,
vyzkoušejte ob lampy (L1,L2) a úchyty baterie, v kroku íslo 3
všechny modré vodi e s kontakty a v kroku íslo 5 potom ob LED
diody (D1 a D2)

10 Odpory 1K , (R2), 5,1K (R3) a 10K (R4) Sestavte obvod podle
projektu íslo 7, ale místo odporu 100 (R1) pou ijte výše uvedené
odpory LED dioda by m la svítit a jas se bude sni ovat s vyšší
hodnotou odpor

11 Ant na (A1) Sestavte mini-obvod
podle tohoto obrázku, m li byste
slyšet zvuk

12 NPN tranz stor (Q2) Sestavte
tento mini-obvod Led dioda (D2) by
m la být zapnutá pouze v p ípad ,
e je stisknuté tla ítko S2 V

opa ném p ípad dojde k poškození
NPN

13 PNP tranz stor (Q1) Sestavte mini-
obvod podle tohoto obrázku LED
dioda (D1) by m la být zapnutá
pouze v p ípad , e je stisknuté
tla ítko vypína e (S2) V opa ném
p ípad dojde k poškození NPN

14 Nastav telný odpor (RV) Sestavte obvod podle projektu íslo 261,
ale místo fotoodporu (RP) pou ijte odpor o 1K (R2) Ovládáním
odporu lze zapnout a vypnout LED diodu (D1)

15 Odpor 100 (R5) a kondenzátory 0,02 F (C1), 0,1 F (C2) a 10 F
(C3) Sestavte obvod podle projektu íslo 206 Uslyšíte zvuk
Umíst te kondenzátor 0 02 F na pískací ip (WC) a zvuk se zm ní
(je hlubší) Místo 0,1 F pou ijte 10 F a obvod „klikne jednou za
sekundu

16 Kondenzátory 100 F (C4) a 470 F (C5) Sestavte obvod, popsaný
v projektu íslo 225, stiskn te tla ítko vypína e (S2) a zapn te pá ku
vypína e (S1) LED dioda (D1) se na 15 vte in rozsvítí, potom zhasne
(stiskn te znovu tla ítko vypína e pro resetování) Místo 470 F
pou ijte 100 F a LED dioda se nyní rozsvítí pouze na 4 vte iny

17 Integrovaný obvod „Zes lova “ (U4) Sestavte obvod, popsaný v
projektu íslo 2 3, zvuk, který bude vycházet z reproduktoru, bude
hlasitý

1 M krofon (X1) Sestavte obvod, popsaný v projektu íslo 10 ,
fouknutím do mikrofonu vypnete lampu (L2)

1 Var ab lní kondenzátor (CV) Sestavte obvod, popsaný v projektu
íslo 213 a umíst te jej do blízkosti AM rádia, vyla te rádio a

kondenzátor, abyste si ov ili, zda v rádiu slyšíte hudbu
20 Vysokofrekven ní ntegrovaný obvod (U5) Sestavte obvod,

popsaný v projektu íslo 242 a nastavte variabilní kondenzátor (CV)
a nastavitelný odpor (RV) tak, abyste slyšeli radiovou stanici

ConQuest enterta nment, a.s.
loub tínská 11

1 00 Praha

www.boff n.cz
info@boffin cz

-5-

-24-

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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Poznámka: Pokud máte pokročilé modely SC-500 nebo SC-750, najdete u nich 
další testování.

Dodatečné / náhradní součástky si můžete objednat na našich webových 
stránkách: www.toys.cz



Projekt Popis Strana
102 Sériové umíst ní baterií 8
103 Paralelní umíst ní baterií 8
104 Vesmírný ventilátor 9
105 Dvou-tranzistor. sv t. poplach 9
106 Sv tlem ovládaný poplach 9
107 Automatická pouli ní lampa 10
108 Sv t. paprsky ovládané hlasem 10
109 Sfouknutí elektrického sv tla 10
110 Nastavitelný generátor tónu 11
111 Fotosenzitiv. elektron. varhany 11
112 Elektronická cikáda 11
113 Sv tlo a zvuky 12
114 Více sv tla a zvuk 12
115 Více sv tla a zvuk (II) 12
116 Více sv tla a zvuk (III) 12
117 Více sv tla a zvuk (IV) 12
118 Detektor rychlosti motoru 13
119 Starý psací stroj 13
120 Zvuky vesmírné bitvy 14

sv

121 Zvuky vesmír. bitvy ovládané sv tlem 14
122 Vesmírná bitva v rádiu 15
123 Detektor l i 15
124 NPN zesilova 16
125 PNP zesilova 16
126 Sací ventilátor 17
127 Ventilátor 17
128 PNP kolektor 17
129 PNP emitor 17
130 NPN kolektor 18
131 NPN emitor 18
132 NPN kolektor – motor 18
133 NPN emitor – motor 18
134 Bzu ení ve tm 19
135 Dotekový bzu ák 19

Projekt Popis Strana
136 Vysokofrekv. dotek. bzu ák 19
137 Vysokofrek. vodní bzu ák 19
138 Komár 19
139 Hlas. zvonek s vysokou citlivostí 20
140 Hlasit jší zvonek 20
141 Velmi hlasitý zvonek 20
142 Zvonek s tla ítkem 20
143 Hlási tmy 20
144 Hudební detektor pohybu 20
145 Rádiový hudební poplach 21
146 Sv telné hudební rádio 21
147 No ní hudební rádio 21
148 No ní rádio s vys. zvuku st . zbran 21
149 Rádiový poplach se zvuk. st . zbran 21
150 21
151 Ukon ení vesmír. bitvy pouhým fouknutím 22
152 Sériov umíst né lampy 22
153 Paraleln umíst né lampy 22
154 Kombin. poplašná symfonie 23
155 Kombin. poplašná symfonie (II) 23
156 Kombinovaná symfonie 23
157 Kombinovaná symfonie (II) 23
158 Symfonie policejního auta 24
159 Symfonie policejního auta (II) 24
160 Symfonie sanitky 24
161 Symfonie sanitky (II) 24
162 Statická symfonie 25
163 Statická symfonie (II) 25
164 Kondenzátory umíst. sériov 25
165 Kondenzátory umíst. paraleln 25
166 Vodní detektor 26
167 Detektor slané vody 26
168 NPN ovládání sv tla 27
169 NPN ovládání za tmy 27

Projekt Popis Strana
170 PNP ovládání sv tla 27
171 PNP ovládání za tmy 27
172 ervená a zelená kontrolka 28
173 Ovlada e proudu 28
174 Korekce proudu 28
175 Zjišt ní bateriové polarity 28
176 Vypnutí zvonku fouknutím 29
177 Sfouknutí sví ky 29
178 Zapnutí zvonku fouknutím 29
179 Rozsvícení sví ky fouknutím 29
180 Je ící ventilátor 30
181 Pištící ventilátor 30
182 Pištící sv tla 30
183 Více sv tla a ni ší zvuky 30
184 Motor, který nenastartuje 30
185 Pišt ní 31
186 Pišt ní s ni ší frekvencí 31
187 Hu ení 31
188 Nastavitelný metronom 31
189 Tiché blikání 31
190 Sy ící mlhová siréna 32
191 Sy ení a cvakání 32
192 Zvuk automobil. závodní hry 32
193 Sv telný poplach 33
194 Zá iv jší sv telný poplach 33
195 Líný ventilátor 33
196 Laserové sv tlo 33
197 Vodní poplach 34
198 Rádiový hlási 34
199 Výška tónu 35
200 Výška tónu (II) 35
201 Výška tónu (III) 35
202 Poplach, ohlašující zatopení 35
203 Vytvo te si svoji baterii 36
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Seznam projekt
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your hand over the phototransistor (Q4) to hear the
full spectrum of sounds that this circuit can create.
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out much faster after you release the press switch.  The much smaller 100F capacitor (C4) is
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Tikání a pištění

Optický vysílač a přijímač
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Projekt Popis Strana
204 Vytvo te si svoji baterii (II) 36
205 Vytvo te si svoji baterii (III) 36
206 Generátor tónu 37
207 Generátor tónu (II) 37
208 Generátor tónu (III) 37
209 Generátor tónu (IV) 37
210 Generátor více tón 38
211 Generátor více tón (II) 38
212 Generátor více tón (III) 38
213 Hudební rádiová stanice 39
214 Poplašná rádiová stanice 39
215 Standardní tranzistorový obvod 39
216 Motor a lampa se zvukem 40
217 Slábnoucí siréna 40
218 Rychle slábnoucí siréna 40
219 Laser. zbra s limit. po . výst el 41
220 Symfonie zvuk 41
221 Symfonie zvuk (II) 41
222 Tranzistorové zesilova e 42
223 M i tlaku 42
224 M i odporu 42
225 Automatické vyp. no ního sv tla 43
226 Vybíjecí kondenzátory 43
227 Zm na asového zpo d ní 43
228 Generátor morseovky 44
229 Výuka morseovy abecedy pom. LED diody 44
230 Stroj na výrobu strašidel. sk ek 44
231 LED dioda a reproduktor 44
232 Psí píš alka 44
233 Hra na tení myšlenek 45
234 Hra s rozší enou tichou zónou 46
235 Nabití a vybití kondenzátoru 46
236 Kouzlo zvukové vlny 47
237 Zesilova vesmírné bitvy 47

Projekt Popis Strana
238 Trombón 48
239 Pohon závodního vozidla 48
240 Elektrický zesilova 49
241 Zp tn -vazební Kazoo 49
242 AM rádio 50
243 Po ární symfonie 51
244 Po ární symfonie (II) 51
245 Vibra ní nebo zvukový indikátor 51
246 Dvouprsté dotekové svítidlo 52
247 Jednoprsté dotekové svítidlo 52
248 Vesmírná bitva 53
249 Vesmírná bitva (II) 53
250 Mnoho-rychlost. sv tel. ventil. 53
251 Sv tlo a prstové sv tlo 53
252 Ukládání elekt iny 54
253 Ovládání jasu sv tla 54
254 Elektrický ventilátor 54
255 Rádio-hudeb. poplach proti zlod j m 55
256 Tlumi sv tla 55
257 Detektor pohybu 56
258 Modulátor ventilátoru 56
259 Oscilátor 0,5 – 30 Hz 57
260 Oscilátor zvukového pulsu 57
261 Detektor pohybu (II) 57
262 Rotace motoru 58
263 58
264 Ventilátor zpo d ného motoru (II) 58
265 Zvonek o vysoké frekvenci 59
266 Houkání parní lodi 59
267 Parník 59
268 Troubení parníku 59
269 60
270 60
271 60

Projekt Popis Strana
272 Ovládání fotoodporu 61
273 Ovládání mikrofonu 61
274 Tlakový poplach 62
275 Elektrický mikrofon 62
276 LED indikátor otá ení ventilátoru 63
277 Zvuky vesmír. bitvy s LED diodou 63
278 Mixování zvuk 64
279 Pohon ventilátoru mixováním zvuk 64
280 El. ventilátor, který se vypíná sv tlem 65
281 Motor a lampa 65
282 Zpo d ní start-stop 66
283 Systém ohlaš. doru enou poštu 66
284 Elektron. zvonek, ohlaš. doru . poštu 67
285 Elektron. lampa, ohlaš. doru . poštu 67
286 Dvakrát zesílený oscilátor 67
287 Rychle blikající LED dioda 67
288 AM rádio s tranzistory 68
289 AM rádio (II) 68
290 Hudební zesilova 69
291 Prodlou ená innost lampy 69
292 Prodlou ená innost ventilátoru 69
293 Zesilova policejní sirény 70
294 Dlouhotrvající zvon ní 70
295 Dlouhotrvající cvakání 70
296 Propustný kondenzátor 71
297 Tranzistorová slábnoucí siréna 71
298 Slábnoucí zvuk zvonku 71
299 Zvuky vesmír.bitvy, ovlád. foukáním 72
300 72
301 72
302 Nastavení doby prodlou . svícení 73
303 73
304 Sv tlo v hodinkách 73
305 Prodlou ení innosti ventilátoru 73

Seznam projekt
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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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Utichající motor
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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.
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Postavte obvod ukázaný na obrázku umístěním všech součástek, u kterých 
je napsaná malá 1, na podložku jako první. Poté připojte části s číslem 2. 
Nainstalujte dvě (2) "AA" baterie (nejsou zahrnuty v balení) do držáků na 
baterie (B1). Při vkládání baterie se ujistěte, že pružina je ztlačena a ne 
ohnuta dolů nebo jiným směrem. U vkládání baterií by měl být přítomen 
dospělý.

Jestliže zapnete vypínač (S1), proud bude protékat z baterií, přes vypínač, 
100Ω odpor (R1), LED diodu (D1), LED diodu (D2) a zpět do druhé skupiny 
baterií (B1). Všimněte si, jak svítí obě diody. Napětí je dostatečně velké, aby 
mohly být rozsvíceny obě LED diody, jsou-li baterie umístěny sériově. 
Jestliže použijete pouze 1 set baterií, LED dioda se nerozsvítí.
Některé zařízení používají pouze jednu 1,5V baterii, ale elektronicky vytvoří 
z tohoto malého zdroje stovky voltů. Dobrým příkladem je například blesk 
fotogra�ckého přístroje.

Postavte obvod podle obrázku a zapněte vypnač s páčkou (S1). 
Měňte množství světla od fototranzistoru (Q4) částečným překrývaním 
rukou. Pokud se k fototranzistoru dostane trochu světla, začne pištět. 
Když nahradíte 10mF odpor (C3) 3kontaktním vodičem nebo jakýmkoliv 
jiným kondenzátorem (C1, C2, C4 nebo C5), bude vycházet z obvodu 
jiný zvuk.

CÍL: Dělat vtipné zvuky pomocí světla.

Cíl: Ukázat, jak lze zvýšit napětí, jestliže jsou baterie 
umístěné sériově.

Projekt číslo 102

Projekt číslo 103

Sériové umístění baterií

Tikání a pištění

Pořadí umístění
součástek

Tyto samostatné body  
fungují pod ostatními 
částmi jako rozpěrky
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Projekt č. 104
Vesmírný ventilátor

Cíl: Postavit ventilátor se zvuky
vesmírné bitvy, který je
aktivován světlem.

Umístěte ventilátor na motor (M1).
Zvuky vesmírné bitvy jsou slyšet,
pokud na fotoodpor (RP) dopadá
světlo. Po zapnutí vypínače (S2) se
ventilátor také začne točit, ale
dosáhne vysoké rychlosti pouze v
tom případě, že zajistíte obojí.
Vyzkoušejte různé kombinace
osvětlení a podržte vypínač.

Projekt č. 106
Cíl: Ukázat, jak lze využít světlo k vyvolání poplachu.

Poplach zazní, jakmile je obvod osvětlen. Pomalu zastiňte fotoodpor
(RP) a hlasitost se sníží. Jestliže vypnete světla, poplach ztichne.
Množství světla mění odpor fotoodporu (méně světla znamená více
odporu). Fotoodpor a tranzistor (Q2) fungují jako regulátor jasu,
protože upravují napětí, potřebné pro spuštění poplachu.
Tento typ obvodu se používá v poplašných systémech k detekci
světla. Pokud vetřelec rozsvítí světlo nebo zasáhne senzor paprskem
světla z baterky, poplach se rozezní a pravděpodobně donutí vetřelce
zase odejít.

Světlem ovládaný poplach

Projekt č. 105
Dvou-tranzistorový světelný

poplach
Cíl: Porovnat tranzistorové obvody.

V tomto poplašném obvodu jsou dva
tranzistory (Q1 a Q2) a obě sady
baterií. Sestavte obvod tak, aby byl
kontaktní drát umístěný podle
nákresu a zapněte jej. Nic se
nestane. Přerušte propojení
kontaktního drátu a lampa (L2) se
rozsvítí. Kontaktní drát také můžete
nahradit delším drátem a vést jej
přes dveřní otvor, aby se spustil
poplach vždy, když někdo vstoupí
do dveří.

!
Upozornění: Pohybující se části.
Během provozu se nedotýkejte se
ventilátoru ani motoru.
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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.
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Projekt č. 107

Cíl: Ukázat, jak lze světlo použít k ovládání pouliční lampy.

Zapněte vypínač (S2) a nastavte nastavitelný odpor (RV) tak, aby
lampa (L2) svítila. Pomalu zastiňte fotoodpor (RP) a lampa se
rozjasní. Pokud necháte na fotoodpor dopadnout více světla, světlo z
lampy se ztlumí.
Toto je automatická pouliční lampa, kterou můžete zapnout při určité
tmě a vypnout při určitém světle. Tento typ obvodů je součástí mnoha
venkovních osvětlení a tím, že se zapíná a vypíná podle intenzity
světla, šetří elektřinu.

Automatická pouliční
lampa

Projekt č. 108
Světelné paprsky, ovládané hlasem

Cíl: Ukázat, jak lze světlo stimulovat zvukem.

Zapněte vypínač (S1).
Ze zelené LED diody
(D2) bude vycházet
pouze slabé světlo.
Foukáním na mikrofon
(X1) nebo umístěním
obvodu do blízkosti
rádia či TV setu bude
zelená LED dioda
vydávat světlo a jeho
jas se bude změnit
podle hlasitosti zvuku.

Projekt č. 109
Sfouknutí elektrického světla

Cíl: Ukázat, jak lze světlo stimulovat zvukem.

Nainstalujte jednotlivé
součástky. Lampa (L2)
bude svítit. Bude
vypnutá po dobu, kdy
budete foukat do
mikrofonu (X1). Hlasité
mluvení do mikrofonu
změní jas lampy.
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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.
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Také se využívají z bezpečnostních důvodů.
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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.
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Projekt íslo 110

Cíl: Ukázat, jak hodnoty odporu m ní frekvenci oscilátoru.

Zapn te vypína (S1); reproduktor (SP) zazní a rozsvítí se LED dioda
(D1). Prove te r zná nastavení odporu (RV), abyste mohli vytvo it
r zné tóny. V obvodu s oscilátorem mohou hodnoty odpor nebo
kondenzátor m nit frekvenci výstupního tónu.

Nastavitelný
generátor tónu

Cíl: Ukázat, jak hodnoty odporu zm ní frekvenci oscilátoru.

Projekt . 112
Elektronická cikáda

Cíl: Ukázat, jak mohou kondenzátory v paralelním umíst ní zm nit
frekvenci oscilátoru.

Pou ijte obvod, popsaný v projektu íslo 110, ale nahra te fotoodpor
(RP) zp t 10k odporem (R4). Umíst te kondenzátor o 0,02µF (C1) na

Pou ijte obvod, popsaný v projektu íslo 110. Nahra te odpor o 10k
(R4) fotoodporem (RP). Zapn te vypína (S1). Reproduktor (SP) zazní
a rozsvítí se sv tlo LED diody. Pohybujte rukou nahoru a dol nad
fotoodporem a frekvence tónu se zm ní. Sní ení intenzity sv tla,
dopadajícího na fotoodpor, zvýší odpor a zp sobí oscilování obvodu p i
ni ší frekvenci. Všimn te si, e LED dioda svítí také p i stejné frekvenci,
jakou má zvuk.
Pomocí prstu m ete vytvo it r zné tóny, které budou znít jako varhany.

Projekt . 111
Fotosenzitivní

elektronické varhany

Q4

Q4
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Project #180
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resistance control a fan and sounds.

Screaming Fan
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grid) with the phototransistor (Q4), and wave
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Project #183
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Project #181 
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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.
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Cíl: Vytvo it policejní sirénu se sv tlem.

Zapn te vypína (S1). Policejní siréna zazní a lampa (L2) se
rozsvítí.

Projekt . 114
Více sv tla a

zvuk
Cíl: Ukázat varianty obvodu,
popsaného v projektu íslo 113.

Zm te poslední popsaný obvod
p ipojením bod X a Y. Obvod
bude pracovat stejn , nyní ale
bude znít jako st elná zbra .

Cíl: Ukázat varianty obvodu,
popsaného v projektu íslo 113.

Projekt . 116
Více sv tla a

zvuk (III)
Cíl: Ukázat varianty obvodu,
popsaného v projektu íslo 113.

Projekt . 117
Více sv tla a

zvuk (IV)
Cíl: Ukázat varianty obvodu,
popsaného v projektu íslo 113.

Projekt . 113 Sv tlo a zvuky

Projekt . 115
Více sv tla a

zvuk (II)

Nyní odstra te propojení mezi
body T a U a vytvo te propojení
mezi body U a Z. Te bude
obvod znít jako sanitka.

Nyní odstra te propojení mezi body
U a Z, a potom umíst te kondenzátor
o 470µF (C5) mezi body X a Y
(kladným pólem k bodu X). Zvuk se
po n kolika vte inách zm ní.
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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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Projekt íslo 118
Cíl: Ukázat, jak vést elekt inu jedním sm rem.

Detektor rychlosti motoru

Projekt . 119
Cíl: Ukázat, jak funguje generátor.

Zapn te pá ku vysíla e (S1) a ozve se zvuk. Pomalu prsty oto te
motor (M1) (ne za list ventilátoru), uslyšíte cvakání, které zní jako
údery na klávesy starého ru ního psacího stroje. Oto te motor rychleji
a cvakání se také zrychlí.
Tento obvod bude fungovat stejným zp sobem, pokud motor oto íte
opa ným sm rem (jinak ne u projektu „Detektor rychlosti motoru“).
Otá ením motoru prsty se Vaše fyzické úsilí p em ní na elekt inu. V
elektrárnách se pou ívá pára k otá ení velkých motor a tím dochází
k výrob elekt iny.

Starý psací stroj

-

-

-
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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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Integrovaný obvod „Vesmírná bitva (U3) bude nepřetržitě přehrávat
zvuk. Zastiňte fotoodpor (Q4) rukou. Zvuk se vypne. Oddalte ruku –
zazní jiný zvuk. Zamávejte rukou nad fotoodporem, abyste slyšeli
všechny zvuky.
Stiskněte tlačítko vypínače a zazní zvuky vesmírné bitvy. Jestliže
tlačítko podržíte dole, zvuk se zopakuje. Stiskněte znovu vypínač 
a zazní jiný zvuk. Pokračujte ve vypínání a zapínání tlačítka, abyste
slyšeli všechny různé kombinace zvuků.

Postavte ukázaný obvod. Připojte fototranzistor (Q4) k obvodu pomocí 
červeného a černého propojovacího drátu. Umístěte fototranzistor 
vzhůru nohama nad červené LED světlo (D1), aby svítilo do fototranzis-
toru. Zapněte oba vypínače (stiskněte spínač ke stisknutí). 
Hudba bude hrát z reproduktoru, ikdyž dvě části obvodu nejsou 
elektricky propojeny. 

Levý obvod s LED a hudebním IC (U1) vytváří hudební signál a vysílají 
ho jako světlo. Pravý obvod s fototranzistorem a reproduktorem přijímá 
světelný signál a přetváří ho zpět na hudbu. V tomto případě musí být 
fototranzistor umístěn přímo na LED, ale vylepšené komunikační 
systémy (jako jsou například vláknové optické kabely) dokáží posílat 
informace přes obrovské vzdálenosti neskutečnou rychlostí.

CÍL: Změnit různé zvuky vesmírné bitvy pomocí světla.

CÍL: Ukázat, jak lze předávat informace světlem.

Zvuky vesmírné bitvy 
ovládané světlem

Optický vysílač a přijímačProjekt číslo 120

Projekt číslo 121
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Projekt číslo 122
Cíl: Přenést zvuky vesmírné bitvy do AM rádia.

Umístěte obvod do blízkosti AM rádia. Vylaďte rádio tak, aby nebyla
slyšet žádná stanice a zapněte vypínač (S1). V rádiu byste teď měli
slyšet zvuky vesmírné bitvy. Červená LED dioda (D1) bude svítit.
Nastavte kondenzátor (CV) na nejhlasitější signál.
Právě jste předvedli pokus, na který vědec Marconi (vynalezl rádio),
přicházel velmi dlouho.
Technologie rádiového přenosu se vyvinula do dnešní podoby, kterou
považujeme za samozřejmou. Byly doby, kdy se zprávy přenášely
pouze ústním podáním.

Vesmírná bitva v rádiu

Projekt číslo 123
Cíl: Ukázat, jak pot vytvoří lepší vodič.

Zapněte páčku vypínače (S1) a umístěte svůj prst k bodům A a B.
Mikrofon (SP) bude vydávat tón a LED dioda (D2) bude svítit se
stejnou frekvencí. Váš prst působí jako vodič, spojující body A a B.
Jestliže někdo lže, jeho tělo se začne potit. Pot způsobí, že se prst
stane lepším vodičem, protože se sníží jeho odpor. Se snížením
odporu se zvýší frekvence tónu. Trochu si navlhčete prst a umístěte jej
znovu přes zmíněné dva body. Výstupní tón i frekvence svítící LED se
zvýší a lampa (L2) začne svítit. Je-li Váš prst dostatečně mokrý, potom
bude lampa svítit velmi jasně a zvuk zhasne – to znamená, že jste
velký lhář! Nyní si usušte prst a všimněte si, jak to ovlivní obvod.
Jedná se o stejný princip, který se používá u profesionálních detektorů
lži.

Detektor lži
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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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Projekt íslo 124
Cíl: Porovnat tranzistorové obvody.

Na NPN tranzistoru (Q2) se nacházejí t i kontaktní body, které se
nazývají báze (ozna ená písmenem B), emitor (ozna ený písmenem
E) a kolektor (ozna ený písmenem C). Jestli e z báze do editoru
protéká malé mno ství proudu, v tší mno ství (zesílený proud) pak
bude protékat z kolektoru do emitoru. Sestavte obvod a pomalu
zvyšujte hodnotu odporu (RV). Jestli e se jasn rozsvítí LED dioda
(D2), lampa (L2) se také zapne a bude svítit o mnoho jasn ji.

NPN zesilova

Projekt íslo 125
Cíl: Porovnat tranzistorové obvody.

PNP tranzistor (Q1) je podobný jako NPN tranzistor (Q2) v projektu íslo
166, s tím rozdílem, e elektrický proud protéká v opa ném sm ru.
Jestli e z emitoru do báze proudí malé mno ství elektrického proudu,
v tší (zesílené) mno ství pak bude proudit z emitoru do kolektoru.
Sestavte obvod a pomalu zvyšujte hodnotu odporu (RV). Jakmile LED
dioda (D1) za ne jasn svítit, lampa (L2) se také rozsvítí a bude svítit

PNP zesilova
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Projekt . 126 Sací ventilátor
Cíl: Nastavit rychlost ventilátoru.

Projekt . 128 PNP kolektor
Cíl: Ukázat nastavení
zesílení tranzistorového
obvodu.

Cíl: Vytvo it ventilátor, který
neodletí.

Projekt . 127
Ventilátor

Projekt . 129 PNP emitor
Cíl: Porovnat tranzistorové
obvody.

Porovnejte tento obvod s
obvodem, popsaným v
projektu íslo 128. Maximální
hodnota jasu lampy (L2) je
menší, proto e odpor lampy
sni uje mno ství proudu mezi
emitorem a bází, co zvýší
proud mezi emitorem
kolektorem (stejn jako u
projektu íslo 128). Bod na
PNP (Q1), ke kterému je nyní
p ipojena lampa (bod C4 na
podlo ce), se nazývá emitor.

Sestavte obvod a nami te motor (M1) pozitivním pólem
dol – viz obrázek. Zapn te jej a nastavte odpor (RV)
na libovolnou rychlost ventilátoru. Jestli e nastavíte
p íliš vysokou rychlost, potom m e ventilátor
odlétnout od motoru. V d sledku tvaru list ventilátoru
a sm ru, kterým se motor otá í, je vzduch vsáván do
ventilátoru a proti motoru. Zkuste podr et nad
ventilátorem kus papíru. Je-li toto sání dostate n
silné, m e ventilátor odlétnout a vznášet se po
místnosti jako helikoptéra.
Ventilátor se nebude hýbat p i nastavení odporu na
vyšší hodnotu, proto e odpor je pak tak velký, e nelze
p ekonat t ení motoru. Pokud se ventilátor nepohybuje
p i ádném nastavení odporu, vym te baterie.

Sestavte obvod a nastavte
jas lampy (L2) pomocí
odporu (RV). Bude svítit jen
p i n kolika málo
hodnotách. Bod na PNP
(Q1), ke kterému je
p ipojena lampa (bod E4 na
základní podlo ce), se
nazývá kolektor, stejn jako
tento projekt.

!
Upozorn ní: Pohybující se ásti. B hem provozu
se nedotýkejte motoru ani vrtule.p es motor. !

Upozorn ní: Nenaklán jte
se p es motor. !

Upozorn ní: Pohybující se ásti. B hem
provozu se nedotýkejte motoru ani
vrtule.p es motor.

-
torem.
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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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Projekt č. 130
NPN kolektor

Cíl: Porovnat tranzistorové
obvody.

Projekt č. 131
NPN emitor

Porovnejte tento obvod s
obvodem, popsaným v projektu
číslo 128. Jedná se o verzi NPN
tranzistoru (Q2) a funguje
stejným způsobem. Ve kterém z
obvodů svítí lampa (L2) jasněji?
(Je to podobné, protože oba
tranzistory jsou vyrobeny ze
stejných materiálů).

Cíl: Porovnat tranzistorové
obvody.

Porovnejte tento obvod s obvodem,
popsaným v projektu číslo 129. Jedná
se o verzi NPN tranzistoru (Q2) a
funguje stejným způsobem a na
stejném principu jako v projektech
číslo 128 a 130, takže světlo bude
tlumenější než v projektu číslo 130,
ale stejně jasné jako v projektu číslo
129.

Projekt č. 132
NPN kolektor – motor

Cíl: Porovnat tranzistorové
obvody.

Projekt č.133
NPN emitor – motor

Jedná se o stejný obvod, jaký je
popsaný v projektu číslo 130.
Jediným rozdílem je, že motor (M1)
je umístěn místo lampy. Umístěte
motor kladnou stranou (+) k NPN a
připevněte na něj ventilátor.
Ventilátor se bude hýbat jen při
některých hodnotách odporu,
protože odpor je příliš veliký na to,
aby bylo možné překonat tření v
motoru. Jestliže se ventilátor nehýbe
při žádné z hodnot, nastavené na
odporu, vyměňte baterie.

Cíl: Porovnat tranzistorové
obvody.

Jedná se o stejný obvod, jaký je
popsaný v projektu číslo 131,
jen s tím rozdílem, že místo
lampy je umístěn motor (M1).
Motor umístěte kladnou stranou
vpravo a připevněte na něj
ventilátor. Porovnejte rychlost
ventilátoru s jeho rychlostí v
projektu číslo 132. V něm bylo
světlo tlumenější, nyní je zase
motor pomalejší.

!
Upozornění: Pohybující se části. Během
provozu se nedotýkejte motoru ani
vrtule.přes motor.

!
Upozornění: Nenaklánějte se přes
motor.

!
Upozornění: Pohybující se části. Během
provozu se nedotýkejte motoru ani
vrtule.přes 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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Projekt č. 134

Cíl: Vytvořit obvod, který bzučí ve tmě.

Bzučení ve
tmě

Projekt č. 136
Vysokofrekvenční
dotekový bzučák

Cíl: Vytvořit vysokofrekvenční lidský
bzučivý

Nahraďte reproduktor (SP) 6V lampou (L2).
Nyní se prsty dotkněte plochy mezi body B1
a D1. Dosáhnete tím tiššího, ale
příjemnějšího bzučení.

Projekt č. 137
Vysokofrekvenční
vodní bzučák

Cíl: Vytvořit vysokofrekvenční vodní
bzučivý oscilátor.

Nyní připojte dva kontaktní dráty k bodům B1
a D1 (kterých jste se dotýkali prsty) a volné
konce namočte do nádoby s vodou. Zvuk
bude velmi podobný, protože ve Vašem těle je
velké množství vody a tak se odpor obvodu
příliš nezměnil.

Projekt č. 138
Komár

Cíl: Napodobit zvuk komářího bzučení.

Umístěte fotoodpor (RP) do obvodu, popsaného v
projektu číslo 137 na místo, kam jste připojovali
kontaktní dráty (body B1 a D1 na základní
podložce v projektu číslo 134). Nyní se vytvořený
zvuk podobá komářímu bzučení.

Projekt č. 135
Dotekový bzučák
Cíl: Vytvořit lidský bzučivý oscilátor.

Odstraňte z obvodu, popsaného v projektu
číslo 134, fotoodpor (RP) a dotkněte se prsty
místa, kde se nacházel (body B1 a D1 na
základní podložce). Uslyšíte roztomilý
bzučivý zvuk.
Obvod funguje na základě odporu ve Vašem
těle. Pokud opět zapojíte fotoodpor a
částečně jej zastíníte, jeho hodnota bude
stejná, jakou vytvořilo Vaše tělo a Vy získáte
ten samý zvuk.

Tento obvod vytváří vysokofrekvenční
pisklavý zvuk, pokud na fotoodpor (RP)
dopadá světlo. Jestliže fotoodpor
zastíníte, obvod bude bzučet.
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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 #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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Projekt íslo 139

Projekt . 141
Velmi hlasitý

zvonek
Cíl: Vytvo it velmi hlasitý a
velmi citlivý zvonek, aktivovaný
hlasem.

Místo antény (A1) umíst te
reproduktor (SP). Nyní je zvuk
daleko hlasit jší.

Cíl: Vytvo it zvonek, aktivovaný
tla ítkem.

Projekt . 143
Hlási tmy

Cíl: Zahrát hudbu, jakmile se
setmí. Cíl: Rozpoznat, kdy n kdo

rozto í motor.

Projekt . 142
Zvonek s
tla ítkem

Místo mikrofonu (X1) umíst te
tla ítkový vypína (S2) a po kejte a
skon í hudba. Nyní musíte zapnout
pá kový vypína (S2), abyste
zapnuli melodii, která se bude
podobat zvon ní zvonku.

Místo vypína e (S2) umíst te
fotoodpor (RP) a po kejte, a
zhasne zvuk. Jestli e fotoodpor
zastíníte, hudba se p ehraje
znovu, ím reaguje na tmu. Je-li
reproduktor (SP) p íliš hlasitý,
potom místo n j pou ijte anténu
(A1).

Místo fotoodporu (RP) pou ijte
motor (M1), orientovaný na
stejnou stranu. Otá ení motoru
nyní reaktivuje hudbu.

Projekt . 144
Hudební
detektor
pohybu

Cíl: Vytvo it hlasitý a velmi
citlivý zvonek, aktivovaný
hlasem.

6V lampu (L2) nahra te anténou
(A1). Zvuk bude hlasit jší.

Projekt . 140
Hlasit jší

zvonek
Cíl: Vytvo it velmi senzitivní
zvonek, aktivovaný hlasem.

Sestavte obvod a vy kejte, dokud
neztichne zvuk. Tleskn te nebo
hlasit promluvte n kolik krok od
obvodu. Hudba zazní znova. Pou ili
jsme mikrofon (X1), proto e je velmi
senzitivní.

Hlasový zvonek
s velkou
citlivostí

Q4

Q4

-40-
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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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Projekt íslo 145 Rádiový hudební
poplach

Cíl: Sestavit rádiový hudební poplach.

Projekt . 147
No ní hudební

rádio
Cíl: Vytvo it tmou ízený rádiový
vysíla .

Umíst te 100k odpor zp t na
p edchozí místo a mezi body X a
Y p ipojte fotoodpor (budete
pot ebovat jedno a dvou
kontaktní vodi e). Vaše rádio
nyní bude hrát hudbu za tmy.

Cíl: Vytvo it tmou ízený rádiový
vysíla .

Projekt . 149
Rádiový poplach

se zvukem
st elné zbran

Cíl: Vytvo it rádiový poplach.
Cíl: Sestavit sv tlem ízený
rádiový vysíla .

Projekt . 148
No ní rádio s

vysíláním zvuku
st elné zbran

Odstra te fotoodpor (RP). Nyní
p ipojte spojovací drát mezi body
X a Y. Jestli e spojovací drát nyní
odstraníte, z rádia se ozve zvuk
st elné zbran jako poplach.

Odstra te spojovací drát.
Nahra te 100k odpor (R5)
fotoodporem (RP). Z Vašeho
rádia nyní zazní zvuk st elné
zbran po dobu, kdy v místnosti
bude sv tlo.

Projekt . 150
St íle ka na

rádiu za
denního sv tla

Cíl:Vytvo it sv tlem ízený
rádiový vysíla .

Projekt . 146
Sv telné

hudební rádio

Odstra te spojovací drát. Místo
100k odporu (R5) pou ijte
fotoodpor (RP). Vaše rádio nyní
bude hrát hudbu tak dlouho,
dokud v místnosti bude sv tlo.

Pro tento projekt budete pot ebovat AM rádio.
Sestavte obvod podle obrázku a zapn te
pá kový vypína (S1). Obvod umíst te do
blízkostí svého AM rádia a vyla te frekvenci, na
které nevysílá ádná stanice. Potom vyla te
kondenzátor (CV) tak, aby Vaše hudba zn la na
rádiu co nejlépe. Nyní propojte spojovací drát
mezi body X a Y. Hudba
Jestli e nyní odstraníte spojovací drát, hudba
bude hrát, proto e byl spušt n poplašný drát.
M ete pou ít delší drát, obto it jej okolo svého
kola a pou ít jej jako poplach proti zlod j m.

Q4

Q4

Q4
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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 #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 #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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Projekt íslo 151

Cíl: Vypnout obvod fouknutím.

Ukon ení vesmírné bitvy pouhým
fouknutím

Projekt . 152
Sériov umíst né lampy

Cíl: Porovnat r zné typy obvod .

Projekt . 153
Paraleln umíst né lampy

Cíl: Porovnat r zné typy obvod .

Sestavte obvod a zapn te jej.
Uslyšíte vesmírnou bitvu.
Proto e je p íliš hlasitá a rušivá,
zkuste ji vypnout fouknutím do
mikrofonu (X1). Jestli e
zafoukáte do mikrofonu siln ji,
zvuk se vypne a op t zapne.

Zapn te pá kový
vypína (S1) a ob
lampy (L1 a L2) se
rozsvítí. Je-li jedna ze
árovek rozbitá, bude

svítit ta druhá, proto e
jsou tentokrát v
paralelním umíst ní.
P íkladem tohoto jevu
je osv tlení ve Vaší
domácnosti; pokud je
rozbitá jedna árovka,
funkce ostatních tím
není ovlivn na.

-
-
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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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Projekt . 154 Kombinovaná poplašná symfonie

Cíl: Zkombinovat zvuky
integrovaných obvod „Hudba“,
„Poplach“ a „Vesmírná bitva.

Cíl: viz projekt íslo 156.

P edchozí obvod bude mo ná p íliš
hlasitý, proto nahra te reproduktor
(SP) pískacím ipem (WC).

Projekt . 157
Kombinovaná
symfonie (II)

Cíl: Viz projekt íslo 154.

Projekt . 155
Kombinovaná

poplašná
symfonie (II)

Projekt . 156 Kombinovaná symfonie
Cíl: Zkombinovat zvuky
integrovaných obvod „Hudba“,
„Poplach“ a „Vesmírná bitva“.

Upravte obvod, popsaný v projektu íslo 154
tak, aby byl shodný s obvodem na obrázku.
Jediným rozdílem je propojení okolo
integrovaného obvodu „Poplach“ (U2).
Funguje stejným zp sobem.

P edchozí obvod je mo ná p íliš hlasitý,
nahra te tedy reproduktor (SP) pískacím
ipem (WC).

Sestavte obvod podle obrázku a p idejte
spojovací drát. Všimn te si, e v jednom
míst jsou dva jedno-kontaktní vodi e
p ipojeny jeden na druhém. Také je tu ve
2. pat e dvou-kontaktní vodi , který není
p ipojen ke 4-kontaktnímu vodi i nad ním,
ve 4. pat e. (Oba se dotýkají
integrovaného obvodu „Hudba“). Zapn te
obvod, n kolikrát stiskn te vypína (S2) a
rukou zamávejte nad fotoodporem (RP).
Uslyšíte celé spektrum zvuk , které tento
obvod m e vytvo it. Hodn zábavy!

!
Upozorn ní: Pohybující se ásti. B hem
provozu se nedotýkejte ventilátoru ani
motoru.

!
Upozorn ní: Pohybující se ásti.
B hem provozu se nedotýkejte
ventilátoru ani motoru.

!
Upozorn ní: Pohybující se ásti. B hem
provozu se nedotýkejte ventilátoru ani
motoru.

!
Upozorn ní: Pohybující se ásti.
B hem provozu se nedotýkejte
ventilátoru ani motoru.
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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 #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 #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 #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 #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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Projekt . 158 Symfonie policejního auta
Cíl: Propojit zvuky z integrovaných
obvod .

Cíl: Viz projekt

P edchozí obvod m e být p íliš
hlasitý. Nahra te reproduktor
(SP) pískacím ipem (WC).

Projekt . 161
Symfonie

sanitky (II)

Cíl: Viz projekt í lo 58.

Projekt . 159
Symfonie

policejního
auta (II)

Projekt . 160 Symfonie sanitky
Cíl: Zkombinovat zvuky z
integrovaných obvod “Hudba“,
„Poplach“ a „Ve mírná bitva“.

Upravte obvod, popsaný v projektu íslo
158 tak, aby odpovídal projektu na
obrázku. Jediným rozdílem jsou
propojení okolo integrovaného obvodu
„Poplach“ (U2). Jinak je funkce stejná.

P edchozí obvod je mo ná p íliš
hlasitý, místo reproduktoru (SP)
umíst te pískací ip (WC).

Sestavte obvod podle obrázku a p idejte k
n mu dva spojovací dráty. Všimn te si, e
na jednom míst jsou dva jedno-kontaktní
vodi e p ipevn ny jeden na druhý. Zapn te
obvod, n kolikrát stiskn te tla ítko vypína e
a zamávejte rukou nad fotoodporem (RP),
abyste slyšeli celé spektrum zvuk , které
tento obvod m e vytvo it. Hezkou zábavu!
Víte, pro je v tomto obvodu pou ita anténa
(A1)? Slou jako t í-kontaktní vodi ,
proto e se chová stejn jako vodi v
nízkofrekven ních obvodech jako je tento.
Bez ní by tento obvod nebyl kompletní.
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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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Projekt číslo 162 Statická symfonie

Cíl: Víz projekt číslo 162.

Projekt č. 163
Statická

symfonie (II)

Projekt č. 164 Kondenzátory, umístěné sériově
Cíl: Porovnat různé typy obvodů.

Projekt č. 165 Kondenzátory, umístěné paralelně
Cíl: Porovnat různé typy obvodů.

Zapněte páčkový vypínač (S1) a potom stiskněte a uvolněte tlačítko vypínače (S2). LED dioda (D1) bude
svítit jasným světlem. Kondenzátor o kapacitě 470µF se napájí po zapnutí vypínače, po jeho vypnutí
začne světlo LED diody pomalu slábnout.
Nyní vypněte páčkový vypínač. Zopakujte test s vypnutou páčkou, zjistíte, že LED dioda se po uvolnění
tlačítka vypnula mnohem rychleji. V sériovém umístění s kondenzátorem o kapacitě 470µF je nyní
kondenzátor s o mnoho menší kapacitou 100µF, a tak se snižuje celková kapacita (elektrická úložná
kapacita) a kondenzátory se daleko rychleji vybijí. (Všimněte si, že je to přesný opak fungování odporů v
paralelním umístění).

Vypněte páčkový vypínač (S1), potom stiskněte a uvolněte tlačítko vypínače (S2). LED dioda (D1) začne
svítit, jakmile se kondenzátor o kapacitě 100µF stisknutím tlačítka nabije. Po uvolnění tlačítka vypínače
světlo LED diody zeslábne.
Nyní zapněte páčkový vypínač a zopakujte test; zjistíte, že LED dioda se po uvolnění vypínače zhasne
daleko pomaleji. Kondenzátoru s daleko vyšší kapacitou - 470µF(C5) je nyní umístěn paralelně s
kondenzátorem o100µF. Tím se zvýší celková kapacita (elektrická úložná kapacita) a kondenzátory se
daleko pomaleji vybijí. (Všimněte si, že je to přesný opak fungování odporů v sériovém umístění).

Cíl: Zkombinovat zvuky z integrovaných obvodů.

Jako variaci předchozího obvodu
můžete 6V žárovku (L2), nahradit
LED diodou (D1), přičemž její
pozitivní strana bude směřovat
nahoru.

Sestavte obvod podle obrázku. Všimněte si, že
některé součástky jsou připojeny nad sebou.
Zapněte obvod, stiskněte několikrát tlačítko vypínače
(S2) a zamávejte rukou nad fotoodporem (RP).
Uslyšíte tak celé spektrum zvuků, které může tento
obvod vytvořit. Užijte se pěknou zábavu!

-25-

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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Projekt číslo 166
Cíl: Ukázat, jak voda vede elektrický proud.

Sestavte obvod podle obrázku a připojte k němu dva spojovací dráty.
Nejdříve ale nechte volné konce drátů ležet na stole. Zapněte
páčkový vypínač (S1) – LED dioda (D1) nebude svítit, protože vzduch,
který odděluje spojovací dráty má velký odpor. Připojte volné konce
drátů k sobě a LED dioda se rozsvítí jasným světlem, protože v
přímém propojení není odpor, který by odděloval dráty.
Nyní vezměte volné konce spojovacích drátů a namočte je do nádoby
s vodou, aniž by se vzájemně dotýkali. LED dioda bude svítit slabě,
což je upozornění na vodu.
Při tomto pokusu bude jas LED diody záviset na místní kvalitě vody.
Chudá voda (např. destilovaná) má velmi vysoký odpor, ale pitná voda
s různými nečistotami zvyšuje elektrickou vodivost.

Vodní detektor

Projekt číslo 167
Cíl: Ukázat, jak může přidání soli do vody změnit elektrické
vlastnosti vody.

Umístěte spojovací dráty do nádoby s vodou stejně jako v předchozím
projektu; LED dioda (D1) bude svítit tlumeně. Pomalu do vody přidejte
vodu a všimněte si, jak se změní jas LED diody. Trochu vodu
zamíchejte, aby se sůl rozpustila. LED dioda se přidáváním soli velmi
rozjasní. Vytvořili jste detektor slané vody! Jas LED diody můžete
snížit přidáním vody.
Vezměte jinou nádobu s vodou a zkuste přidat ostatní přísady, jako jen
např. cukr, abyste zjistili, zda se zvýšil jas LED diody jako u soli.

Detektor slané vody
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Projekt č. 168
NPN ovládání světla

Cíl: Porovnat tranzistorové
obvody.

Projekt č. 169
NPN ovládání za tmy

Zapněte páčku vypínače (S1).
Jas LED diody (D2) závisí na
tom, kolik světla bude dopadat
na fotoodpor (RP). Odpor se s
větším množstvím světla
snižuje, takže k NPN může téct
větší množství proudu.

Cíl: Porovnat tranzistorové
obvody.

Zapněte páčkový vypínač (S1),
jas LED diody (D2) závisí na
tom, jak MÁLO světla dopadá
na fotoodpor (RP). Odpor se
zmenšuje s větším množstvím
světla a proud teče od NPN
(Q2).

Projekt č. 170
PNP ovládání světla

Cíl: Porovnat tranzistorové
obvody.

Projekt č. 171
PNP ovládání za tmy

Zapněte páčkový vypínač (S1), jas
LED diody (D1) závisí na množství
světla, které dopadá na fotoodpor
(RP). Odpor se snižuje spolu se
zvýšením množství světla a tím
větší množství proudu protéká přes
PNP (Q1). Je to podobné jako u
výše uvedeného NPN (Q2) obvodu.

Cíl: Porovnat tranzistorové
obvody.

Zapněte páčkový vypínač (S1).
Jas LED diody (D1) závisí na
tom, jak MÁLO světla dopadá
na fotoodpor (RP). Odpor se
snižuje s množstvím
dopadajícího světla a tak tedy
teče více proudu 100kΩ odporu
R5) z fotoodporu a méně z PNP
diody. Je to podobné jako u
obvodu NPN.
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from the PNP-diode path.  This
is similar to the NPN circuit
above.
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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.
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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
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Project #171
PNP Dark Control
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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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Projekt č. 172
Červená a zelená kontrolka

Cíl: Ukázat, jak pracuje
nastavitelný odpor.

Projekt č. 173
Ovladače proudu

Zapněte obvod pomocí páčkového
vypínače (S1) a/nebo stiskněte
tlačítko vypínače (S2), posuňte
páčku pro nastavení odporu (RV) a
nastavte jas LED diod (D1 a D2).
Když je odpor nastaven pro jednu
stranu vidlice, tato bude mít nízký
odpor a její LED dioda bude svítit
jasně (za předpokladu, že je
zapnutá), zatímco druhá LED dioda
bude svítit slabě nebo nebude svítit
vůbec.

Cíl: Porovnat různé typy
obvodů.

Sestavte obvod a zapněte páčkový
vypínač (S1). LED dioda (D1) se
rozsvítí.
Chcete-li zvýšit jas LED diody, zapněte
tlačítko vypínače (S2). Chcete-li jej
snížit, zapněte páčkový vypínač (S1).
Vypnete-li páčkový vypínač (S1),
potom odpor o 5,1KΩ (R3) řídí průchod
proud. Zapnutím tlačítkového vypínače
bude odpor 1KΩ (R2) s odporem (R3)
v paralelním zapojení. Tím se sníží
celkový odpor obvodu. Vypnete-li
páčkový vypínač, odpor od 10KΩ (R4)
bude s odpory R2/R3 v sériovém
zapojení. Tím se zvýší celkový odpor.

Projekt č. 174
Korekce proudu

Cíl: Porovnat různé typy
obvodů.

Projekt č. 175
Zjištění bateriové polarity

V tomto obvodu budou mít LED
diody (D1 a D2) stejný jas, ale
lampa (L1) bude vypnutá. Při
sériovém propojení bude všemi
součástkami proudit stejné
množství elektrického proudu.
Žárovka je vypnutá, protože pro
rozsvícení vyžaduje větší
množství proudu než je tomu u
LED diody.

Cíl: Zjistit polaritu baterie.

Použijte tento obvod, abyste zjistili
polaritu baterie. Připojte svojí baterii
k bodům X a Y pomocí spojovacích
kabelů (Vaše 3V baterie (B1) může
být připojena i přímo). Pokud je
baterie svým kladným elektrickém
polem připojena k bodu X, potom se
rozsvítí LED dioda (D1). Jestliže je
baterie k bodu X připojena svým
negativním elektrickým polem,
potom se rozsvítí zelená LED dioda
(D2).
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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

-9-

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

-29-

Projekt č.176 Vypnutí zvonku fouknutím
Cíl: Vypnout obvod fouknutím.

Cíl: Zapnout obvod fouknutím.

Nahraďte reproduktor (SP) 6V
žárovkou (L2). Fouknutí do
mikrofonu (X1) rozsvítíte světlo.
Po chvíli se zase zhasne.

Project č. 179
Rozsvícení
svíčky

fouknutím

Cíl: Vypnutí obvodu fouknutím.

Projekt č. 177
Sfouknutí
svíčky

Projekt č. 178 Zapnutí zvonku fouknutím
Cíl: Zapnout obvod fouknutím.

Sestavte obvod a zapněte jej; hudba
bude chvíli hrát, pak ztichne.
Foukněte do mikrofonu (X1) a hudba
začne znovu hrát; tak dlouho, dokud
budete foukat.

Nahraďte mikrofon (SP) 6V
žárovkou (L2). Fouknete-li silně
do mikrofonu (X1), světlo rychle
zhasne.

Sestavte obvod a zapněte jej; začne
hrát hudba. Protože je hlasitá a
rušivá, zkuste ji vypnout foukáním do
mikrofonu (X1). Silné foukání do
mikrofonu vypne hudbu, která po
chvíli začne znovu hrát.
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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.
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Projekt . 180
Cíl: Nastavit odpor tak, aby ovládal
ventilátor a zvuk.

Je ící ventilátor

Projekt . 182
Pištící sv tla

Cíl: Vytvo it r zné zvuky.

100 odpor (R1) v levé dolní ásti obvodu
(body A1 a A3 na podlo ce) nahra te
fotoodporem (RP) a zamávejte nad ním
rukou. Pištivé zvuky se trochu zm ní a
mohou být nyní ovládány sv tlem.

Projekt . 183
Více sv tla a
ni ší zvuky

Cíl: Vytvo it r zné zvuky.

Nahra te kondenzátor o kapacit 0,02µF
(C1) kondenzátorem o kapacit 0,1µF (C2).
Zvuky mají ni ší frekvenci a ventilátor se nyní
neto í.

Project .184
Motor, který
nenastartuje

Cíl: Vytvo it r zné zvuky.

Nahra te kondenzátor (C2), kondenzátorem o
kapacit 10µF (C3), jeho pozitivní elektrické pole
umíst te nalevo. Nyní uslyšíte cvakavé zvuky a
ventilátor se bude otá et jen velmi pomalu, stejn
jako motor, který nechce nastartovat.

Projekt . 181
Pištící ventilátor

Cíl: Vytvo it r zné zvuky.

Nahra te kondenzátor o kapacit 0,1µF (C2)
kondenzátorem o kapacit 0,02µF (C1).
Zvuky jsou nyní vysoké, pištivé a motor
(M1) za ne pracovat o n co d íve.

Sestavte obvod podle obrázku a umíst te
ventilátor na motor (M1). Zapn te
pá kový vypína (S1) a pá kou proje te
všechna nastavení na odporu (RV).
Uslyšíte je ivé zvuky a ventilátor se bude
otá et.

!
Upozorn ní: Pohybující se ásti. B hem
provozu se nedotýkejte ventilátoru ani motoru.!

Upozorn ní: Pohybující se ásti. B hem
provozu se nedotýkejte ventilátoru ani motoru. !

Upozorn ní: Pohybující se ásti. B hem
provozu se nedotýkejte ventilátoru ani motoru.

!
Upozorn ní: Pohybující se ásti. B hem
provozu se nedotýkejte ventilátoru ani motoru.!

Upozorn ní: Pohybující se ásti. B hem
provozu se nedotýkejte ventilátoru ani motoru.
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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.
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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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Projekt číslo 185
Cíl: Sestavit obvod, který hlasitě piští.

Pištění

Projekt č. 187
Hučení

Cíl: Ukázat, jak lze přidáním kapacity snížit
frekvenci.

Nyní umístěte kondenzátor o kapacitě 0,1µF
(C2) nad pískací čip (WC) a znovu měňte
hodnoty odporu (RV). Frekvence (pištění) se
snížila přidáním větší kapacity a zvuk nyní zní
spíše jako hučení.

Projekt č. 188
Nastavitelný
metronom

Cíl: Sestavit nastavitelný elektronický
metronom.

Nyní umístěte kondenzátor o kapacitě 10µF
(C3, pozitivním elektrickým polem napravo)
nad pískací čip (WC) a opět měňte hodnotu
odporu (RV). Nyní se neozývá hučení, ale
cvakání a světlo bliká po 1 sekundě,
synchronně se zvukem. Jedná se vlastně o
metronom, který se používá pro dodržení
rytmu melodie.

Projekt č. 189
Tiché blikání

Cíl: Vytvořit světlo, které bliká.

Nechte kondenzátor o kapacitě 10µF (C3)
připojený, ale reproduktor (SP) nahraďte 2,5V
žárovkou (L1).

Projekt č. 186
Pištění s nižší
frekvencí

Cíl: Ukázat, jak lze přidáním kapacity snížit
frekvenci.

Umístěte kondenzátor o kapacitě 0,02µF (C1)
nad pískací čip (WC) a znovu posunujte
páčku pro nastavení odporu (RV). Frekvence
pískotu se snížila přidáním kapacity.

Sestavte obvod, zapněte jej a posunujte
páčku pro nastavení odporu (RV).
Uslyšíte hlasitý, nepříjemný pištivý zvuk.
Zelená LED dioda (D2) bude svítit, ale
bude vlastně velmi rychle blikat.
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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

-51-

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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Projekt číslo 190
Cíl: Vytvořit tranzistorový oscilátor, který vytváří zvuk mlhové
sirény.

Syčící mlhová siréna

Projekt č. 191
Syčení a cvakání

Cíl: Sestavit nastavitelný oscilátor se cvakavými zvuky.

Změňte obvod v projektu číslo 190 tak, že
100kΩ odpor (R5) nahradíte fotoodporem
(RP).
Měňte hodnoty odporu (RV) tak dlouho,
dokud neuslyšíte syčivý zvuk a potom
zastiňte fotoodpor; uslyšíte cvakání.

Cíl: Vytvořit lidský oscilátor.

Sestavte obvod podle obrázku a
měňte hodnoty odporu (RV).
Někdy zazní zvuk mlhové sirény,
někdy syčivý zvuk a někdy
nezazní vůbec žádný zvuk.

Projekt č. 192
Zvuk automobilové
závodní videohry

Odstraňte fotoodpor (RP) z obvodu,
popsaného v projektu číslo 191 a místo něj se
prsty dotkněte kontaktů v bodech A4 a B2 a
současně měňte hodnoty odporu (RV).
Uslyšíte cvakání, které bude znít jako zvuk
motoru ve videohrách se závody automobilů.

Q4

Q4
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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 #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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Projekt č. 193 Světelný poplach
Cíl: Vytvořit tranzistorový světelný poplach.

Cíl: Vytvořit jednoduchý laser.

Nahraďte motor (M1) 6V žárovkou (L2).
Nyní stiskněte tlačítko vypínače (S2) a
rozsvítí se paprsek světla, podobný
laseru.

Projekt č.196
Laserové
světlo

Cíl: Vytvořit jasněji svítící
tranzistorový světelný poplach.

Projekt č. 195 Líný ventilátor
Cíl: Vytvořit ventilátor, který nefunguje příliš
dobře.

Cíl: Vytvořit ventilátor, který nefunguje příliš dobře.
Zapněte vypínač (S2) a ventilátor se bude chvíli točit.
Nějakou dobu počkejte a pak tlačítko vypínače stiskněte
znovu; ventilátor učiní několik dalších otočení a zastaví
se.

Změňte obvod, popsaný v projektu číslo
193 tak, že místo LED diody (D1)
umístíte 2,5V žárovku (L1) a místo
5,1kΩ odporu (R3) použijete 100Ω
odpor (R1). Obvod bude fungovat
stejně, světlo ale bude jasnější.

Sestavte obvod se spojovacím drátem, umístěným
podle obrázku, a zapněte jej. Nic se nestane. Přerušte
propojení spojovacího drátu a světlo se rozsvítí.
Spojovací drát můžete nahradit delším kabelem, který
povedete přes vstupní otvor ve dveřích, aby se spustil
poplach, kdykoli někdo vstoupí.

Projekt č.194
Zářivější

světelný poplach

!
Upozornění: Pohybující se části. Během
provozu se nedotýkejte ventilátoru ani motoru.
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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 #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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Projekt íslo 197
Cíl: Vytvo it poplach za p ítomnosti vody; tón se
bude m nit podle mno ství soli ve vod .

Sestavte obvod podle obrázku a p ipojte k n mu dva
spojovací dráty. Jejich volné konce vlo te do prázdné
nádoby (ani by se dotýkaly). Stiskn te tla ítko
vypína e (S2) – nic se nestane. Do nádoby nalijte vodu
– zazní poplach. Do vody p idejte s l – tón se zm ní.
M ete také vyzkoušet r zné tekutiny a pozorovat, jaký
tón bude znít.

Vodní poplach

Projekt íslo 198
Cíl: Slyšet sv j hlas v rádiu.

Pro tento projekt budete pot ebovat AM rádio. Sestavte obvod podle
obrázku, ale pá kový vypína nezapínejte (S1). Umíst te jej asi 30 cm
od rádia a nala te frekvenci na st ední hodnotu AM pásma (okolo
100kHz), kde nevysílá ádná stanice. P idejte hlasitost, abyste mohli
slyšet statiku. Nastavte odpor (RV) na prost ední hodnotu. Zapn te
pá kový vypína a pomalu nastavujte kondenzátor (CV), dokud se
neztiší statika na rádiu. Jakmile dosáhnete správného vylad ní, m e
být slyšet pískání. N kdy bude nutné nastavit odpor mimo st ední
hodnotu.
Kdy p estane být slyšet rádiová statika, ukn te prstem na
reproduktor (SP) a toto uknutí byste m li slyšet i v rádiu. Nyní hlasit
mluvte do reproduktoru (má tady funkci mikrofonu) a Váš hlas bude 
slyšet z rádia. t vNas a te odpor tak, aby zvuk z rádia
kvalitu.

Rádiový hlási
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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 #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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Projekt 201
Výška tónu (III)
Cíl: Viz projekt číslo 199.

Projekt číslo 202
Cíl: Spustit poplach v případě, že je zjištěna přítomnost vody.

Poplach, ohlašující zatopení

Projekt č.199 Výška tónu
Cíl: Ukázat, jak lze změnit
frekvenci zvuku.

Projekt 200
Výška tónu (II)
Cíl: Víz projekt číslo 199.

Odstraňte kondenzátor o kapacitě
0,1µF (C2) a nahraďte 100kΩ odpor
fotoodporem (RP).
Zamávejte rukou nahoru a dolů nad
fotoodporem; změní se tón.
Změnou intenzity světla,
dopadajícího na fotoodpor se změní
odpor obvodu, stejně jak při změně
nastavení hodnoty odporu.
Poznámka: Jestliže jste
nastavitelný odpor (RV) nastavili
doprava a světlo dopadá na
fotoodpor, možná neuslyšíte nic. Je
to proto, že celkový odpor je příliš
malý a obvod tak nemůže fungovat.

Sestavte obvod podle obrázku,
zapněte jej a měňte hodnoty
odporu (RV). Frekvence zvuku
se bude měnit. Výška je vlastně
hudební termín pro frekvenci. V
hodinách hudební výchovy jste
se učili hudební stupnice s
notami A3, F5 nebo D2. Čísla
vyjadřují právě výšku tónu. V
elektronice se používá slovo
frekvence; např. na rádiu si
naladíte určitou frekvenci.

Sestavte obvod podle obrázku a připojte k němu dva spojovací dráty. Jejich
volné konce vložte do prázdné nádoby (aniž by se vzájemně dotýkaly).
Zapněte páčkový vypínač (S1) – nic se nestane. Tento obvod byl vytvořen,
aby ohlásil přítomnost vody a v nádobce voda není.
Přidejte vodu do nádoby – zazní poplach!
Můžete použít delší spojovací dráty a ty pověsit do blízkosti sklepní podlahy
nebo kalového čerpadla, abyste byli upozornění na případné zatopení sklepa.
Všimněte si, že když se volné konce drátu nechtěně spojí, spustí se falešný
poplach.

V předchozím projektu jsme se
naučili, že je možné nastavit
frekvenci nastavením různých
hodnot odporu. Jsou i jiné
způsoby, kterými toho lze
dosáhnout? Ano. Například
změnou kapacity obvodu.
Umístěte kondenzátor o
kapacitě 0,1µF (C2) na
kondenzátor o kapacitě 0,02µF
(C1); všimněte si, jak se změnil
zvuk.

Q4
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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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Projekt íslo 203

Cíl: Ukázat, jak mohou baterie uchovávat elekt inu.

Sestavte obvod, potom na chvíli propojte body Y a Z (pomocí dvou-kontaktního
vodi e).
Zdá se, e se nic nestalo, ale práv jste kondenzátor o kapacit 470µF (C5)
zásobili elekt inou. Nyní odpojte propojení mezi body Y a Z a vytvo te spojení
mezi body X a Y. Zelená LED dioda (D2) se rozsvítí a po n kolika sekundách se
op t vypne, proto e elekt ina, která v ní byla ulo ená, se vybila LED diodou a
odporem (R2).
Všimn te si, e kondenzátor není p íliš efektivní uchovatel elekt iny – srovnejte,
jak dlouho udr í kondenzátor o kapacit 470µF rozsvícenou LED diodu s tím, jak
dlouho baterie udr í v chodu obvody z t chto projekt ! Je to proto, e
kondenzátor uchovává elektrickou energii, zatímco baterie energii chemickou.

Vytvo te si svoji
baterii

Cíl: Ukázat, jak mohou baterie uchovávat elekt inu. Cíl: Ukázat, jak mohou baterie uchovávat elekt inu.

Nyní nahra te 1k odpor (R2) 100 odporem (R1) a vyzkoušejte funkci obvodu.
LED dioda (D2) bude svítit jasn ji, ale zase rychleji zhasne, proto e mén odporu
zp sobí rychlejší spot ebování ulo ené energie.

Projekt . 204
Vytvo te si svoji

baterii (II)

Projekt . 205
Vytvo te si svoji

baterii (III)

-
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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 #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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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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Projekt číslo 206
Cíl: Vytvořit vysokofrekvenční oscilátor.

Generátor tónu

Projekt č.207
Generátor
tónu (II)

Cíl: Snížit frekvenci tónu zvýšením
kapacity obvodu.

Umístěte kondenzátor o kapacitě 0,02 (C1) na
pískací čip (WC) v předchozím obvodu; uslyšíte
zvuk se střední frekvencí. Proč? Pískací čip zde
funguje jako kondenzátor a umístěním
kondenzátoru o kapacitě 0,02µF na něj, dojde k
vytvoření paralelního umístění kondenzátorů a tím
ke zvýšení kapacity a snížení frekvence.

Projekt č.208
Generátor
tónu (III)

Cíl: Snížit frekvenci tónu zvýšením
kapacity obvodu.

Místo kondenzátoru o 0,02µF (C1) a pískacího
čipu použijte kondenzátor s vyšší kapacitou –
0,1µF (C2). Nyní můžete slyšet zvuk s nízkou
frekvencí, protože je tu vyšší kapacita.

Projekt č.209
Generátor
tónu (IV)

Cíl: Snížit frekvenci tónu zvýšením
kapacity obvodu.

Nyní nahraďte kondenzátor o 0,1µF (C2)
kondenzátorem s vyšší kapacitou - 10µF (C3),
(orientujte jej pozitivní stranou nalevo); obvod
jednou za sekundu cvakne. Nevzniká tu konstantní
tón v důsledku ostatních tranzistorových
vlastností. K tomu, aby vznikl tón o nízké frekvenci
potřebujete jiný druh obvodu.

Sestavte obvod a zapněte jej, uslyšíte
zvuk o vysoké frekvenci.
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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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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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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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Projekt číslo 210
Cíl: Sestavit oscilátor se střední frekvencí.

Sestavte obvod, jak jméno napovídá, tento obvod se podobá obvodu, popsanému v
projektu číslo 206. Zapněte jej; uslyšíte zvuk se střední frekvencí.

Generátor více tónů

Cíl: Snížit frekvenci tónu zvýšením kapacity obvodu. Cíl: Snížit frekvenci tónu zvýšením kapacity obvodu.

Nyní umístěte kondenzátor o kapacitě 10µF (C3) na pískací čip (WC).
Uslyšíte cvakání spolu s blikáním LED diody 1x za sekundu.

Umístěte kondenzátor o kapacitě 0,02µF (C1) nebo kondenzátor o
kapacitě 0,1µF (C2) na pískací čip (WC). Zvuk je nyní jiný, protože
přidaný kondenzátor snížil frekvenci. LED dioda se zdá být zapnutá, ale
vlastně velmi rychle bliká.

Projekt č. 211
Generátor více tónů (II)

Projekt č. 212
Generátor více tónů (III)
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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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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.

SC-300_Europe_SC-300_REV-H_040912  3/5/2019  1:41 PM  Page 59



-18-

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 #131, except that it has
the motor (M1) instead of the
lamp. Place the motor with the
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put the fan on it. Compare the
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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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Projekt č. 213 Hudební rádiová stanice
Cíl: Vytvořit hudbu a přenést ji na
rádio.

Cíl: Vytvořit hudbu a přenést ji
na rádio.

Projekt č. 214
Poplašná

rádiová stanice

Projekt č. 215 Standardní tranzistorový obvod
Cíl: Uložit elektrickou energii na pozdější využití.

Zapněte páčkový vypínač (S1) a páčkou odporu (RV)
měňte hodnoty nastavení odporu. Bude-li páčka v nejnižší
poloze, LED dioda (D1) se vypne, bude-li páčka v nejvyšší
poloze, LED dioda se rozsvítí jasným světlem.
Tento obvod je vlastně standardní tranzistorovou
konfigurací pro zesilovače. Hodnota nastavitelného odporu
je normálně nastavena tak, že LED dioda svítí napůl jasně,
protože to snižuje deformaci signálu, který je zesilován.

Nahraďte integrovaný obvod „Hudba“
(U1) integrovaným obvodem „Poplach“
(U2). Uslyšíte zvuk střelné zbraně na
rádiu. Možná budete muset vyladit
kondenzátor (CV).

Pro tento projekt budete potřebovat
AM rádio. Sestavte obvod podle
obrázku a zapněte páčkový vypínač
(S1). Umístěte obvod do blízkosti AM
rádia a vylaďte rádiovou frekvenci, na
které nevysílá žádná stanice. Potom
vylaďte kondenzátor (CV) tak, aby
Vaše hudba zněla na rádiu co
nejlépe.
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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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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 #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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Projekt . 217 Slábnoucí siréna
Cíl: Vytvo it zvuk sirény, ztrácející
se v dálce.

Cíl: Vytvo it zvuk sirény, který se
ztrácí v dálce.

Nahra te kondenzátor o kapacit 470µF
(C5) kondenzátorem s kapacitou 100µV
(C4). Zvuk sirény bude slábnou rychleji.

Zapn te pá kový vypína (S2),
integrovaný obvod „Poplach“ (U2) vytvo í
zvuk sirény s dolní a horní frekvencí,
který pomalu slábne. Slábnutí vzniká
nabíjením kondenzátoru 470µF (C5).
Jakmile je nabitý, proud se zastaví a zvuk
je slabý.
Pro zopakování tohoto efektu musíte
uvolnit tla ítko vypína e, odstranit
kondenzátor a vybít jej - umístit jej mezi
kontakty, ozna ené na podlo ce body A a
B. Potom znovu stiskn te tla ítko
vypína e.

Projekt .218
Rychle

slábnoucí
siréna

Projekt íslo 216

Cíl: ídit motor pomocí sv tla.

Zapn te pá kový vypína (S1), motor (M1) se bude otá et a lampa (L2) se rozsvítí.
Budete-li rukou hýbat nad fotoodporem, motor se zpomalí. Nyní polo te prst na
fotoodpor, abyste zastínili sv tlo. Motor zpomalí. Po n kolika sekundách se jeho pohyb
op t zrychlí.

Motor a lampa se
zvukem

! Upozorn ní: Pohybující se ásti. B hem provozu se
nedotýkejte motoru ani ventilátoru.
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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 #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 #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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Projekt . 219 Laserová zbra s limitovaným
po tem výst el

Cíl: Vytvo it obvod se zvuky laserové zbran a s limitovaným
mno stvím výst el .

Projekt . 220 Symfonie zvuk
Cíl: Zkombinovat zvuky z
integrovaných obvod „Hudba“,
„Poplach“ a „Vesmírná bitva“.

Cíl: Viz projekt 220.

P edchozí obvod je mo ná p íliš
hlasitý, nahra te tedy reproduktor
(SP) pískacím ipem (WC).

Sestavte obvod podle obrázku. Zapn te
jej, n kolikrát stiskn te tla ítko vypína e
(S2) a zamávejte rukou nad fotoodporem
(RP). Uslyšíte celou symfonii zvuk , které
tento obvod doká e vytvo it. Hezkou
zábavu!

Stisknete-li tla ítko vypína e (S2), integrovaný obvod „Poplach“ za ne
vydávat zvuk laserové zbran . Reproduktor (SP) bude vydávat zvuk,
který se podobá výbuchu laserové energie. M ete vytvo it dlouho se
opakující laserový výbuch nebo krátké výst ely ukáním na vypína .
Bu te ale opatrní, tato zbra se vybije a Vy budete muset po kat na
zásilku energie (C5), pot ebnou k jejímu nabití. Tento typ zbran se
spíše podobá skute né laserové zbrani, proto e energie dojde po
n kolika výst elech. Ve skute ném laseru musí být vym ován
zásobník energie. Tady sta í po kat si na nabití pár sekund.

Projekt .221
Symfonie
zvuk (II)
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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 #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 #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 #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 #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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Projekt číslo 222
Cíl: Seznámit se s jednou z nejdůležitějších elektronických
součástek.

Tranzistorové zesilovače

Cíl: Ukázat, jak elektronické zesilovače mohou na dvou kontaktech
zjistit tlak kůže.

Cíl: Ukázat, jak mohou elektronické zesilovače zjistit různé
hodnoty odporu.

Použijte obvod, popsaný v projektu číslo 222.
Při položení prstů mezi dva kontakty, označené body X a Y, se v projektu číslo
222, rozsvítila LED dioda (D1). Zopakujte tento postup, ale tentokrát zatlačte
lehce na dva kontakty, označené body X a Z. Všimněte si, jak je jas LED diody
ovlivněn mírou tlaku, který prsty vytvoříte. Zatlačíte-li silně, LED dioda bude
jasně svítit, zatlačíte-li jemně, LED dioda zeslábne nebo bude jen slabě blikat.
Důvodem je jev, který technici nazývají „kontaktní odpor“. I vypínače, které
zapínají světlo, mají v sobě určitý odpor. Jestliže obvodem prochází velké
množství proudu, tento odpor sníží napětí a způsobí nežádoucí efekt horka.

Projekt č. 223
Měřič tlaku

Projekt č. 224
Měřič odporu

Jestliže umístíte jeden či více prstů mezi dva kontakty, označené
písmeny X a Y, LED dioda (D1) se rozsvítí. Dva tranzistory slouží k
zesílení velmi malého množství proudu, který prochází Vaším tělem,
aby se rozsvítila LED dioda. Tranzistory jsou vlastně zesilovače
elektrického proudu. PNP tranzistor (Q1) je opatřen šipkou, která
ukazuje směrem od těla tranzistoru. PNP zesiluje nejdříve proud z
Vašich prstů, pak je proud ještě zesílen prostřednictvím NPN a
nakonec je tak silný, že rozsvítí LED diodu.

Použijte obvod, popsaný v projektu číslo 222.
Jestliže své prsty umístíte mezi dva kontakty, označené body X a Y, zjistíte, že
LED dioda (D1) se rozsvítí – viz projekt číslo 222. V tomto projektu umístíte
různé odpory mezi body R a Z a budete sledovat jas LED diody. Zatím je
nepřipojujte; jen je zatlačte proti kontaktům, označeným body R a Z.
Nejdříve mezi body R a Z umístěte 100kΩ odpor (R5) a všimněte si jasu LED
diody. Vyměňte odpor (R4) za 5,1kΩ odpor (R3) mezi body R a Z. Všimněte si,
že se jas LED diody zvyšuje, jestliže je odpor nižší. To je způsobeno NPN
zesilovačem (Q2), do kterého může vstoupit více proudu, než když je odpor
nižší. PNP zesilovač (Q1) není v tomto testu přítomen.
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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 #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 #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 #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 #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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Projekt íslo 225
Cíl: Seznámit se se za ízením, které se v elektronice pou ívá ke
zpo ování.

Automatické vypínání no ního
sv tla

Cíl: Ukázat, jak lze zopakovat zpo d ní kondenzátoru jeho vybitím.
Cíl: Ukázat, jak velikost kondenzátoru ovliv uje délku zpo d ní.

Pou ijte obvod, popsaný v projektu íslo 225.
V projektu íslo 225 se p i prvním zapnutí pá kového vypína e (S1)
rozsvítila LED dioda (D1) a potom se pomalu zhasínala. Po vypnutí
pá kového vypína e a zase jeho zapnutí, se dioda znovu nerozsvítila.
Kondenzátor o kapacit 470µF (C5) se nabil a všechno se zastavilo.
Nyní vypn te pá kový vypína . Potom na chvíli stiskn te tla ítkový
vypína (S2). Tak dojde k vybití kondenzátoru o kapacit 470µF.
Jakmile op t zapnete pá kový vypína , zpo d ní se zopakuje. Zkrácení
kondenzátoru menším nap tím umo ní nabití kondenzátoru a pr chod
energie do odporu. V tomto p ípad funguje tla ítkový vypína jako
malý odpor.

Projekt . 226
Vybíjecí kondenzátory

Projekt . 227

Jestli e zapnete pá kový vypína (S1) poprvé, LED dioda(D1) se rozsvítí a
potom její sv tlo slábne a slábne. Jestli e po vypnutí diody vypnete vypína
(S1) a zase jej zapnete, dioda se znovu nerozsvítí. Kondenzátor o kapacit
470 F (C5) se nabil a NPN tranzistorový zesilova (Q2) nezíská proud pro
zapnutí.
Tento obvod vytvo í sv tlo na dobrou noc. Umo ní Vám dojít do postele a pak
se zhasne.
Z baterie u neproudí ádný proud, tak e se baterie nemohou vybít, i kdy
obvod necháte zapnutý p es noc.

Pou ijte obvod, popsaný v projektu íslo 225.
Vym te kondenzátor o kapacit 470µF (C5) za kondenzátor o kapacit 100µF
(C4). Ujist te se, e je kondenzátor (C4) úpln vybitý – tak, e stisknete tla ítko
vypína e (S2) a pak teprve vypnete pá kový ovlada (S1). Kdy je pá kový
vypína ješt zapnutý, všimn te si, jak rychleji se vybije LED dioda (D1).
Proto e kondenzátor o kapacit 100µF je p ibli n 5x menší ne kondenzátor o
kapacit 470µF, LED dioda zhasne 5x rychleji. ím v tší kondenzátor, tím delší
zpo d ní.
V elektronice jsou kondenzátory pou ívány velmi asto, nap íklad pro zpo d ní
signálu nebo nalad ní obvodu na po adovanou frekvenci.
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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 #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 #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 #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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Projekt íslo 228 Generátor Morseovy abecedy
Cíl: Vytvo it generátor Morseovy abecedy a nau it se vytvo it kód.

Projekt . 229
Výuka Morseovy
abecedy, pomocí

LED diody
Cíl: Metoda u ení Morseovy
abecedy potichu.

Pou ijte obvod, popsaný v
projektu íslo 228. Reproduktor
nahra te 100 odporem (R1).
Tak budete moci trénovat
Morseovku bez hlasitého
reproduktoru. Nechte n koho
vysílat kód a dívejte se na LED
diodu. Podle sv telných signál
íkejte písmena nebo ísla.

Jakmile se nau íte kód, umíst te
reproduktor na své místo.

Cíl: Vytvo it speciální efekt,
podobný sk ek m strašidel.

Projekt . 231
LED dioda a
reproduktor

Cíl: Zlepšit své znalosti
Morseovy abecedy a schopnosti
zrakového vnímání.

Cíl: Vytvo it oscilátor, který
m e slyšet pouze pes.

Projekt . 230
Stroj na výrobu
strašidelných

sk ek

Pou ijte obvod, popsaný v projektu
íslo 228. Najd te n koho, kdo u

umí Morseovku a m e Vám poslat
zvukovou i sv telnou (blikání LED
diody) zprávu. Nejd íve to
vyzkoušejte v tmavé místnosti,
abyste blikání LED diody lépe vid li.
Morseovku stále pou ívají radio-
amaté i pro posílání zpráv po celém
sv t .

Pou ijte obvod, popsaný v projektu
íslo 228, ale místo1k odporu (R2),

pou ijte 100 odpor (R1). Podr te
tla ítko vypína e (S2) v dolní poloze
a sou asn posunujte nastavení na
odporu (RV). Je-li nastavená
hodnota okolo 100 , neuslyšíte
ádný zvuk, ale obvod bude stále v

chodu. Tento oscilátorový obvod
vytvá í zvukové vlny na frekvenci,
která je pro Vaše uši p íliš vysoká a
proto zvuk neslyšíte. Ale Váš pes jej
uslyší, proto e má schopnost slyšet
vyšší frekvence zvuku ne lidé.

Projekt . 232
Psí píš alka

Po zapnutí pá kového vypína e (S2) uslyšíte tón. Opakovaným
stisknutím a uvoln ním tla ítka m ete vytvo it krátké a dlouhé tóny –
písmena z Morseovy abecedy. Mezinárodn p edstavuje krátký tón „+“
a dlouhý tón „-„. Podívejte se na následující p ehled, kde najdete kódy
jednotlivých písmen a íslic.

A + –
B – + + +
C – + – +
D – + +
E +
F + + – +

G – – +
H + + + +
I + +
J + – – –
K – + –
L + – + +

M – –
N – +
O – – –
P + – – +
Q – – + –
R + – +

S + + +
T –
U + + –
V + + + –
W + – –
X – + + –

Y – + – –
Z – – + +
1 + – – – –
2 + + – – –
3 + + + – –
4 + + + + –

5 + + + + +
6 – + + + +
7 – – + + +
8 – – – + +
9 – – – – +
0 – – – – –

slabý.
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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 #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 #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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Projekt číslo 233 Hra na čtení myšlenek
Cíl: Vytvořit elektronickou hru na čtení myšlenek.

Sestavte obvod podle obrázku. Jeho
součástí jsou dva dvou-kontaktní vodiče,
které mají funkci zkratovacích tyčí.

Příprava: Hráč číslo 1 umístí 1 zkratovací
tyč pod list papíru v řadě A, B, C nebo D.
Hráč číslo 2 nesmí vědět, kde je umístěna.
Cílem pro hráče číslo 2, je uhádnout
umístění zkratovací tyče tak, že svoji
zkratovací tyč položí na bod W,X,Y nebo Z.
Na obrázku si hráč číslo 1 vybral pozici „D“.
Pokud by hráč číslo 2 umístil na první pokus
svoji zkratovací tyč na bod „Z“, potom byl
jeho předpoklad správný a může jej
ohodnotit číslem 1 (1. pokus). Udělá-li tři
pokusy, bude ohodnocen číslem 3. Hráč
číslo 2 potom zvolí body A,B,C,D a hráč
číslo 1 zkusí své štěstí. Každý z hráčů si v
každém kole zaznamenává své výsledky.
Jakmile hráči odehrají všech 18 kol, hráč s
nejnižším skóre vyhrává. Použijte bodovací
list na obrázku.

Round # 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 Total

Player 1 __ __ __ __ __ __ __ __ __ __ __ __ __ __ __ __ __ __ _____

Player 2 __ __ __ __ __ __ __ __ __ __ __ __ __ __ __ __ __ __ _____

Player 3 __ __ __ __ __ __ __ __ __ __ __ __ __ __ __ __ __ __ _____

Player 4 __ __ __ __ __ __ __ __ __ __ __ __ __ __ __ __ __ __ _____

Zkratovací tyč pro
body A, B, C nebo D.

List papíru pro
zakrytí umístění
zkratovací tyče

Zkratovací tyč pro
body W,X,Y nebo Z.
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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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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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Projekt číslo 234
Cíl: Vytvořit a zahrát si elektronickou hru „Tichá zóna“.

Použijte obvod, popsaný v proteku číslo 233, ale tentokrát umístěte pod
list papíru 3 dvou-kontaktní vodiče (zkratovací tyče).

Postup: Hráč 1 určí „Tichou zónu“ tak, že pod list papíru v umístí řadě
A, B, C nebo D tři zkratovací tyče, jednu řadu tedy nechá prázdnou. Hráč
číslo 2 nesmí vědět, kde je pod papírem umístěna zkratovací tyč. Oba
hráči – hráč číslo 1 i 2 mají na začátku k dispozici 10 bodů. Cílem pro
hráče číslo 2 bude uhádnout polohu „Tiché zóny“ tak, že umístí svoji
zkratovací tyč na pozice W, X, Y nebo Z. Na obrázku umístil hráč číslo
1 tichou zónu na bod C. Pokud hráč 2 na první pokus umístí svoji
zkratovací tyč na bod Z, zazní zvuk, který oznámí, že tichou zónu
nenašel a že ztrácí 1 bod. V každém kole má tři pokusy. Při každém
zaznění zvukového signálu ztrácí hráč bod. Hráč číslo 2 potom určí body
A, B, C a D a hráč 1 začne hledat. Hra pokračuje tak dlouho, dokud
počet bodů jednoho z hráčů neklesne na nulu.

Hra s rozšířenou tichou zónou

Projekt číslo 235

Cíl: Ukázat, jak kondenzátory uchovávají a vydávají elektrický
náboj.

Zapněte páčkový vypínač (S1) a po chvíli jej vypněte. Zelená LED
dioda (D2) nejdříve svítí jasným světlem, ale její světlo pomalu slábne,
protože baterie (B1) nabíjí kondenzátor s kapacitou 470µF (C5). Ten
uchovává elektrický náboj.
Nyní stiskněte na několik vteřin tlačítko vypínače (S2). Červená LED
dioda (D1) svítí nejdříve velmi jasně, její světlo ale slábne současně s
vybíjením kondenzátoru.
Hodnota kapacity kondenzátoru (470µF) určuje, jaké množství
elektrického náboje v něm lze uschovat, a hodnota odporu (1kΩ) zase
určuje, jak rychle je tento náboj uložen nebo vydán.

Nabití a vybití
kondenzátoru

Zkratovací tyč
pro body A, B,
C nebo D.

List papíru pro
zakrytí umístění
zkratovací tyče

Zkratovací tyč pro body
W,X,Y nebo Z.
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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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The fan will not move on most settings of the resistor, because the
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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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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 #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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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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NPN Light Control
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Project #169
NPN Dark Control
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depends on how LITTLE light
shines on the phototransistor
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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
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from the PNP-diode path.  This
is similar to the NPN circuit
above.
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Projekt íslo 236
Cíl: Ukázat, jak zvukové vlny putují po povrchu papíru.

Kouzlo zvukové vlny

Projekt . 237

Cíl: Zesílit zvuky z integrovaného obvodu „Vesmírná
bitva“.

Sestavte obvod, zapn te pá kový vypína (S1) a
n kolikrát stiskn te tla ítkový vypína (S2). Uslyšíte
hlasité vesmírné zvuky, proto e zvuk z integrovaného
obvodu „Vesmírná bitva“ (U3) je zesilována integrovaným
obvodem „Zesilova “ (U4). Tém všechny hra ky, které
vydávají n jaký zvuk, pou ívají zesilova stejného druhu.

Zesilova
vesmírné bitvy

Sestavte obvod podle obrázku a pomocí dvou spojovacích drát p ipojte
reproduktor (SP). Potom umíst te reproduktor na rovný a tvrdý povrch.
Postup: Pou ijte papír a n ky a vyst ihn te obdélník. Jako vzor
pou ijte ten na obrázku.
Pokud máte mo nost, zvolte rad ji barevný papír. P ehn te jej v míst
árkovaných linek. Rohy p elepte lepící páskou. Umíst te vzniklou

misti ku nad reproduktor a nasypte do n j malé mno ství soli tak, aby
bylo pokryto její dno – mezi jednotlivými zrnky by m la z stat prázdná
místa.
Zvukové kouzlo: Zapn te obvod pomocí pá kového vypína e (S1). Na
odporu (RV) nastavte r zné frekvence a sledujte zrní ka soli. Ta, která
vylétávají vysoko, se nachází p ímo nad vibrujícím papírem a tak, která
se nehýbou jsou v místech, kde papír nevibruje. Vlastn se všechny s l
p esune do míst, kde papír nevibruje.
Zm te pozici misti ky a látku v n m a sledujte, jak se v d sledku zvuku
vytvá ejí r zné obrazce. Vyzkoušejte cukr nebo sušenou smetanu a
všimn te si, zda je n jaký rozdíl v jejich chování v d sledku zvukových
vln.

Papír

Sample Cut-out Pattern

(fold)

(fold)

(fold)

(fold)

-66-

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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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 #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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PNP Light Control

OBJECTIVE:  To compare
transistor circuits.

Project #171
PNP Dark Control
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resistor (R5) from the
phototransistor path and less
from the PNP-diode path.  This
is similar to the NPN circuit
above.

SC-300_Europe_SC-300_REV-H_040912  3/5/2019  1:41 PM  Page 28

-27-

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.

SC-300_Europe_SC-300_REV-H_040912  3/5/2019  1:41 PM  Page 28

-27-

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.

SC-300_Europe_SC-300_REV-H_040912  3/5/2019  1:41 PM  Page 28

-48-

Projekt číslo 238
Trombón

Cíl: Sestavit elektronický trombón, který mění.

Po zapnutí páčkového obvodu (S1) by měl trombón začít hrát. Chcete-li
změnit tónu, měňte hodnotu nastavení odporu (RV). Zapněte a vypněte
páčkový vypínač a posunováním páčky budete schopni zahrát zvuk, který
se podobá hře na trombón. Vypínač představuje vzduch proudící
trombónem a nastavitelný odpor má stejnou funkci jako posuvník na
trombónu. Obvod při některých nastaveních odporu nebude vydávat
žádný zvuk.

Projekt číslo 239
Pohon závodního auta

Cíl: Ukázat, jak může změna frekvence propůjčit tónu speciální
efekt.

Použijte obvod, popsaný v projektu číslo 238, ale místo kondenzátoru o
kapacitě 0,02µF použijte kondenzátor o kapacitě 10µF (C3). Kondenzátor
nesmí být připojen pozitivním elektrickým nábojem (+) k odporu (R2).
Zapnete-li páčku vypínače (S1), měli byste slyšet kmitání s nízkou
frekvencí. Posunujte páčku pro nastavení odporu (RV) nahoru a dolů a
tak vytvoříte zvuk závodního motoru při zrychlování a zpomalování.
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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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Projekt íslo 240
Elektrický zesilova

Cíl: Zjistit stabilitu elektricky pohán ného zesilova e s otev eným
vstupem.

Po zapnutí pá kového vypína (S1), by elektricky pohán ný integrovaný
obvod „Zesilova “ (U4) nem l kmitat. Jestli e se prstem dotknete bodu X,
uslyšíte statiku. Pokud neslyšíte nic, naklo te se blí a namo te prst. Z
reproduktoru (SP) byste slyšet cvakání nebo statiku. Znamená to,
e je zesilova zásobovaný energií a je p ipraven zesilovat signály.

Zesilova m e kmitat i sám od sebe. Nic se ned je, u stejnosm rných
elektrických zesilova je to normální.

Projekt íslo 241
Zp tn -vazební Kazoo

Cíl: Ukázat, jak lze elektronickou zp tnou vazbu vyu ít k výrob
hudebního nástroje.

Pou ijte obvod, popsaný v projektu íslo 240.

Jestli e jeden prst umístíte na bod X a prst svojí druhé ruky na kontakt
reproduktoru (SP), který není p ipojen k baterii (B1), co se stane?
Pokud za ne zesilova kmitat, je to proto, e jste vytvo ili zp tnou vazbu,
kterou se ze zesilova e stane oscilátor. Bude také mo né zm nit rozsah
oscilace siln jším tlakem na kontakty.
Jedná se o princip, pou ívaný p i výrob elektronického kazoo. Jestli e si
vyzkoušíte a nau íte mno ství tlaku, pot ebného pro vytvo ení
jednotlivých tón , budete dokonce schopni zahrát i n kolik písni ek.
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Projekt číslo 242

Cíl: Vytvořit zcela funkční AM rádio.

Pokud zapnete páčkový
vypínač (S1), integrovaný
obvod (U5) by měl najít a
zesílit všechny AM rádio vlny
ve Vašem okolí. Nastavitelný
kondenzátor (CV) lze vyladit
na požadovanou stanici.
Změnou hodnot nastavení
odporu (RV) lze nastavit
hlasitost zvuku. Integrovaný
obvod „Zesilovač“ (U4) napájí
reproduktor a tak vzniká
projekt AM rádio.

AM rádio

-30-

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.
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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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Projekt č. 243 Požární symfonie
Cíl: Zkombinovat zvuky z
integrovaných obvodů „Hudba“,
„Poplach“ a „Vesmírná bitva“.

Cíl: Viz projekt číslo 243.

Projekt č. 244
Požární

symfonie (II)

Projekt číslo 245 Vibrační nebo zvukový indikátor
Cíl: Sestavit obvod, který je aktivován vibracemi nebo zvukem.

Zapněte vypínač (S1), ozve se zvuk a bliká LED dioda
(D1). Po přehrání všech zvuků se obvod zastaví. Tleskněte
rukama v blízkosti pískacího čipu (WC) nebo do něj
ťukněte. Jakýkoli hlasitější zvuk či vibrace způsobí, že
pískací čip vytvoří malé napětí, které aktivuje obvod.
Podržíte-li během hraní tlačítkový vypínač (S2) v dolní
poloze, zvuk se zopakuje.

Předchozí obvod je možná příliš
hlasitý, nahraďte tedy reproduktor
pískacím čipem (WC).
Uhádnete, proč je součástí tohoto
obvodu spojovací drát? Nahrazuje
tu šesti-kontaktní vodič, protože
pro sestavení tohoto obvodu byste
neměli dostatečné množství
součástek.

Sestavte obvod a přidejte spojovací
drát. Všimněte si, že na dvou místech
jsou jedno-kontaktní vodiče připojeny
jeden k druhému a ve 2. vrstvě je dvou-
kontaktní vodič, který není připojen se
čtyř-kontaktním vodičem nad ním ve 4.
vrstvě (oba se dotýkají integrovaného
obvodu „Hudba“ (U1). Zapněte obvod,
několikrát stiskněte tlačítko vypínače
(S2) a zamávejte rukou nad
fotoodporem (RP). Uslyšíte celé
spektrum zvuků, které tento obvod
může vytvořit. Hodně zábavy!

Q4
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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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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.
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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!

SC-300_Europe_SC-300_REV-H_040912  3/5/2019  1:41 PM  Page 52



-52-

Projekt číslo 246
Cíl: Ukázat, že Vaše tělo může fungovat jako elektronická
součástka.

Sestavte obvod podle obrázku. Asi se divíte, jak může fungovat, když
jeden z kontaktů na NPN tranzistoru (Q2) není připojen. Nemůže, ale
je tu jiná součástka. Vy.
Dotkněte se prsty bodů X a Y. LED dioda (D1) bude slabě svítit. Je to
proto, že Vaše prsty nevytvářejí dostatečně dobrý elektrický kontakt s
kovem. Namočte své prsty do vody nebo je nasliňte a znovu se
dotkněte uvedených bodů. LED dioda by měla nyní svítit velmi jasně.
Představte se tento obvod jako dotekové svítidlo; dotekem se přece
rozsvítí LED dioda. Možná, že jste takové svítidlo viděli v obchodě
nebo jej dokonce máte doma.

Dvouprsté dotekové svítidlo

Projekt číslo 247
Cíl: Ukázat, jak dotek prstu rozsvítí světlo.

Doteková svítidla, která znáte z obchodů, potřebují k rozsvícení místo dvou
prstů pouze jeden. Pojďme zjistit, zda můžeme předchozí obvod přemluvit k
fungování pouze pomocí jednoho prstu. Sestavte nový obvod a všimněte si,
že v blízkosti bodu X je dvou-kontaktní vodič, který je připevněn pouze jednou
stranou. Rozhoupejte jej tak, aby se plastem dotkl bodu X. Navlhčete větší
část jednoho ze svých prstů a dotkněte se jím současně obou kovových
kontaktů v bodě X ; rozsvítí se LED dioda (D2). Pro zjednodušení, aby se
jeden prst nemusel dotýkat dvou kontaktů, jsou kontakty dotekových svítidel
nebo jiných dotekových zařízení propojené (viz obrázek) a jsou také citlivější.
Nemusíte se tedy namáčet prsty, abyste vytvořili dobrý kontakt.

Jednoprsté dotekové svítidlo
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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 #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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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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Projekt č. 248 Vesmírná bitva
Cíl: Ukázat, jak může zvuk zapnout
elektronické zařízení.

Projekt č.250 Mnoho-rychlostní světelný ventilátor
Cíl: Měnit rychlost ventilátoru,
aktivovaného světlem.

Cíl: Ukázat, jak světlo může zapnout
elektronické zařízení.

Nahraďte páčkový vypínač (S1)
fotoodporem (RP). Zastínění a odkrytí
fotoodporu bude měnit zvuk.

Projekt č. 249
Vesmírná bitva (II)

Projekt číslo 251
Světlo a prstové světlo

Cíl: Ukázat jiný způsob použití integrovaného obvodu
„Vesmírná bitva“.

Do obvodu, který vidíte na obrázku umístěte místo motoru (M1) 2,5V
žárovku (L1). Zasťiňte fotoodpor (RP) a tlačítko vypínače (S2) držte
stisknuté v dolní poloze. Učiňte oboje v různých kombinacích.
Všimněte si, že při stisknutí tlačítka vypínače a zastíněném
fotoodporu, je stále možné rozsvítit žárovku, přičemž stejným
postupem by v obvodu z projektu číslo 250 došlo k vypnutí motoru.

Sestavte obvod podle obrázku. Zapněte
obvod páčkovým (S1) nebo tlačítkovým (S2)
vypínačem. Můžete učinit oboje několikrát
nebo v kombinaci. Uslyšíte zajímavé zvuky a
uvidíte světelné efekty jako by opravdu
probíhala vesmírná bitva.

Sestavte obvod podle obrázku a na
motor (M1) umístěte ventilátor.
Tento obvod je aktivován světlem,
které dopadá na fotoodpor (RP),
ventilátor se ale téměř nepohne.
Zapněte tlačítko vypínače (S2) a
ventilátor se začne otáčet. Podržíte-li
tlačítko vypínače v dolní poloze, bude
se otáčet rychleji. Jestliže zakryjete
fotoodpor, ventilátor se zastaví i při
zapnutém tlačítku.

! Upozornění: Pohybující se části. Během provozu
se nedotýkejte ventilátoru ani motoru.
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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 #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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Projekt íslo 252 Ukládání elekt iny
Cíl: Ulo it elekt inu do kondenzátoru.

Projekt . 253 Ovládání jasu sv tla
Cíl: Pou ít tranzistorovou
kombinaci pro ovládání sv tla.

Cíl: Vytvo it elektrický ventilátor
prost ednictvím tranzistorového obvodu.

Pou ijte obvod, popsaný v projektu
íslo 253. Místo árovky (L1)

pou ijte motor (M1) a p ipevn te k
n mu ventilátor. Zm nou hodnot
nastavení odporu (RV) se zm ní
rychlost ventilátoru. Nyní si m ete
vytvo it sv j vlastní ventilátor, který je
schopen m nit rychlost otá ení.

Zde je kombinace dvou tranzistor .
Ta zvyšuje míru zesílení. P i zm n
odporu se zm ní i mno ství proudu v
bázi tranzistoru. Tranzistorová
kombinace zm ní díky své zesilovací
schopnosti i mno ství proudu do
árovky (L1) a zm ní její jas.

Zapn te pá kový vypína a propojte body A a B pomocí dvou-
kontaktního vodi e. Zelená LED dioda (D2) se rozsvítí a kondenzátor
o kapacit 470µF (C5) se nabije elekt inou. Ta je nyní ulo ená v
kondenzátoru. Odpojte body A a B. Propojte body B a C a rozsvítí se
6V árovka (L2).
Kondenzátor se vybije a elektrický proud te e p es odpor do báze
NPN tranzistoru (Q2). Pozitivní elektrický náboj zapne tranzistor stejn
jako vypína , p i em árovka bude p ipojena k negativnímu pólu
baterií.

Projekt . 254
Elektrický
ventilátor

!
Upozorn ní: Pohybující se
ásti. B hem provozu se

nedotýkejte ventilátoru ani
motoru.

Další stavebnice Boffin najdete na stránkách 

www.boffin.cz 
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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 #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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Projekt číslo 255

Cíl: Sestavit poplach, který hraje hudbu na rádiu.

Umístěte obvod do blízkosti AM rádia. Vylaďte rádio tak, aby nebyly
slyšet žádné stanice. Zapněte páčkový vypínač (S1). Zazní melodie.
Červená LED dioda (D1) se rozsvítí. Nastavte kondenzátor (CV) na
nejmenší hlasitost signálu.
Připojte spojovací drát mezi k bodům A a B a hudba přestane hrát.
Tranzistor (Q2) se chová jako vypínač, který připojuje integrovaný
obvod „Hudba“ (U1) k elektrickému proudu. Pozitivní napětí v bázi
zapíná vypínač, negativní jej vypíná. Připojte ke spojovacímu drátu
slabé lanko a jeho druhý konec připevněte ke dveřím nebo k oknu.
Zapněte vypínač. Kdyby zloděj vstoupil dveřmi nebo vlezl oknem,
lanko odtáhne spojovací drát a na rádiu začne hrát hudba.

Rádio-hudební poplach
proti zlodějům

Projekt číslo 256
Cíl: Vytvořit tlumič světla.

Stiskněte tlačítko vypínače (S2), abyste uzavřeli obvod a umožnili
protékání proudu. Možná byste čekali, že LED dioda (D1) bude stále
svítit, ale není tomu tak. Proud nejdříve teče do kondenzátoru o
kapacitě 100µF (C4). Při nabíjení kondenzátoru se množství proudu
mimo něj snižuje, vstupní proud do PNP tranzistoru (Q1) se zvyšuje.
Proud tedy začne téci do LED diody a jas jejího světla se postupně
zvyšuje.
Nyní uvolněte tlačítko vypínače. Kondenzátor se vybíjí, protože posílá
vstupní proud do tranzistoru. Po vybití kondenzátoru se vstupní proud
sníží na nulu a postupně zapne LED diodu a tranzistor.

Tlumič světla

Další stavebnice Boffin najdete na stránkách 

www.boffin.cz 
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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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Projekt íslo 257
Cíl: Sestavit obvod, který zjistí pohyb.

Nastavte odpor (RV) na st ední pozici. Zapn te pá kový vypína (S1) a
rozsvítí se LED dioda (D1).
Zamávejte rukou nad fotoodporem (RP) a LED dioda se vypne a zapne.
Odpor se m ní podle mno ství sv tla, které dopadá na fotoodpor. Je-li
vyšší, odpor se sní í. Sní ený odpor sni uje nap tí v bázi NPN
tranzistoru (Q2). Tranzistor se vypne, aby zabránil pr chodu proudu k
negativnímu elektrickému náboji baterie (B1). Zamávejte rukou v
r zných vzdálenostech nad fotoodporem. LED dioda bude svítit jasn ji,
kdy bude ruka dále.

Detektor pohybu

Projekt íslo 258
Cíl: Modulovat jas LED diody.

Z papíru vyst ihn te kruh. Jako p edloha Vám poslou í ventilátor. Potom uvnit
n j vyst ihn te malý trojúhelník. P ilepte kruh na ventilátor a pak jej upevn te
na motor (M1). Nastavte odpor do prost ední polohy a zapn te pá kový
vypína . Stiskn te tla ítko vypína e (S2); vrtule se bude otá et a árovka (L1)
svítit. Trojúhelníkový otvor se hýbe nad fotoodporem (RP), na který tak
dopadá více sv tla. M ní se jas LED diody nebo je modulovaný. Stejn jako
v AM nebo FM rádiu, modulace pou ívá jeden signál ke zm n amplitudy
(rozsahu) nebo frekvence jiného signálu.

Modulátor ventilátoru

3” dia.

! Upozorn ní: Pohybující se ásti. B hem provozu
se nedotýkejte ventilátoru ani motoru.

Q4

-57-

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 #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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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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Projekt číslo 261
Cíl: Sestavit detektor pohybu, který zaznamená pohyb předmětu..

Zapněte páčkový vypínač a nastavujte různé hodnoty odporu (RV).
Jas LED diody (D1) je maximální. Nyní nastavte odpor na nejnižší
hodnotu – LED dioda se vypne. Nastavte o něco vyšší hodnotu odporu
– světlo LED diody je slabé.
Pohybujte rukou nad fotoodporem (RP) ze strany na stranu. Při zastínění
LED dioda zhasne.
Množství světla mění odpor fotoodporu a proud teče do báze NPN
tranzistoru (Q2). Tranzistor se chová jako vypínač. Energii získává z
fotoodporu. S její změnou se mění i množství proudu, které protéká LED
diodou. Bez základní energie by LED dioda zhasla.

Detektor pohybu (II)

Projekt č. 259
Oscilátor 0,5 – 30 Hz

Cíl: Sestavit oscilátor o frekvenci 0,5Hz – 30Hz, který rozsvítí LED diodu.

Nastavte odpor (RV) na dolní hodnotu a potom zapněte páčkový vypínač (S1).
LED dioda (D1) začne blikat s frekvenci 0,5 Hz (jednou za dvě vteřiny). Pomalu
nastavujte odpor a LED dioda bude blikat rychleji. Rychlost blikání se zvýšila,
protože se zvýšila i frekvence. LED dioda vlastně bliká tak rychle, že to vypadá,
jako by byla po celou dobu rozsvícená.

Projekt č. 260
Oscilátor zvukového pulsu

Cíl: Sestavit oscilátor s frekvencí 0,5- 30Hz a poslouchat jej v reproduktoru.

Použijte obvod, popsaný v projektu číslo 259.
Připojte jeden kontakt pod reproduktor (SP) a potom jej umístěte nad LED diodu (vrstva
4). Zapněte vypínač (S1) a nyní můžete slyšet oscilátor. Nastavte odpor (RV) tak,
abyste slyšeli různé frekvence. Nyní je můžete vidět i slyšet. Poznámka: Možná
neuslyšíte zvuk při všech hodnotách nastavení odporu.
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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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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
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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
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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 #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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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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Projekt íslo 262
Cíl: Ukázat, jak polarita nap tí ovliv uje stejnosm rný motor.

Upevn te ventilátor na motor (M1). Stiskn te tla ítko vypína e (S2). Ventilátor se
bude otá et po sm ru hodinových ru i ek. Jestli e p ipojíte pozitivní náboj
baterie (B1) k pozitivnímu náboji motoru, bude se ventilátor otá et po sm ru
hodinových ru i ek. Uvoln te tla ítko vypína e a zapn te pá kový vypína (S1).
Ventilátor se nyní otá í opa ným sm rem. Pozitivním nábojem je baterie
p ipojena k negativnímu náboji motoru. Polarita v motoru ur uje sm r jeho
otá ení. Všimn te si, e árovka (L1) svítí p i obou polaritách a jejich zm na ji
neovliv uje.

Rotace motoru

Cíl: Sestavit obvod, který ídí, jak dlouho je vrtule zapnutá.

Umíst te ventilátor na motor (M1) a nastavte odpor (RV) na pravou mezní hodnotu.
Zapn te pá kový vypína (S1) a potom jednou tla ítko vypína e (S2). Motor se po chvíli
otá ení zcela zastaví. Nyní nastavte odpor na levou mezní hodnotu a znovu zapn te
pá kovy vypína . Doba otá ení ventilátoru se nyní podstatn zkrátila.
P i stisknutém tla ítku vypína e proudí obvodem proud a ventilátor se otá í. Kondenzátor
o kapacit 100µF (C4) se také nabije. Po uvoln ní tla ítka se kondenzátor vybije a proud
te e do tranzistor (Q1 a Q2). Tranzistor se chová jako vypína , který vytvá í spojení mezi
ventilátorem a baterií.
Kdy se kondenzátor zcela vybije, tranzistory se vypnou a motor se zastaví. Nastavitelný
odpor ídí rychlost vybití kondenzátoru. ím v tší je odpor, tím delší je as do jeho vybití.

Projekt íslo 264
Ventilátor zpo d ného motoru (II)

Cíl: Zm nou kapacity ovlivnit as.

Pou ijte obvod, popsaný v projektu íslo 263. P ipojte jeden kontakt pod pozitivní stranu kondenzátoru
o kapacit 470µF (C5) a ten potom p ipojte nad kondenzátor o kapacit 100µF (C4). Zapn te pá kový
vypína (S1) a stiskn te tla ítko vypína e (S2). Všimn te si, e se ventilátor nyní otá í delší dobu.
Jestli e jsou kondenzátory umíst ny paraleln , hodnoty se s ítají, tak e výsledná kapacita iní 570µF.

as, pot ebný k vybití kondenzátor je nyní delší, tak e se ventilátor stále otá í.
Upozorn ní: Pohybující se ásti. B hem provozu se nedotýkejte ventilátoru ani motoru.

Projekt íslo 263 Ventilátor zpo d ného motoru

!
Upozorn ní:
Nenaklán jte se k
motoru.

! Upozorn ní: Pohybující se ásti. B hem
provozu se nedotýkejte ventilátoru ani motoru.

! Upozorn ní: Pohybující se ásti. B hem
provozu se nedotýkejte ventilátoru ani motoru.
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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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Cíl: Vytvořit zvonek.

Sestavte obvod podle obrázku a stiskněte vypínač (S2). Obvod
začne oscilovat (kmitat) a tím vzniká zvuk s velkým rozsahem.

Projekt číslo 266
Houkání parní lodi

Cíl: Vytvořit pískání parní lodi.

Použijte obvod, popsaný v projektu číslo 265, připojte kondenzátor
o kapacitě 0,02µF (C1) přes pískací čip (WC). Stiskněte tlačítko
vypínače (S2) Uslyšíte zvuk parní lodi.

Projekt č. 267
Parník

Cíl: Vytvořit zvuk parníku.

Použijte obvod, popsaný v projektu
číslo 265. Připojte kondenzátor o
kapacitě 0,1µF (C2) přes pískací čip.
Stiskněte vypínač (S2). Obvod vytvoří
zvuk parníku.

Projekt č. 268 Troubení parníku
Cíl: Vytvořit zvuk troubení parníku.

Sestavte obvod podle obrázku. Zjistíte, že
žárovka (L1) je zapnutá, přičemž ani jeden z
vypínačů (S1) ani (S2) nejsou zapnuté. Tento jev
se v elektronice nazývá NOR brána
(Nor = Ani) a je důležitou součástí počítačové
logiky.

Příklad: Jestliže není pravda X ANI (NOR) Y,
potom provést pokyn Z.

Projekt číslo 265 Zvonek o vysoké frekvenci
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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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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
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OBJECTIVE:  To build a circuit that controls how long the fan is on.
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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
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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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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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Projekt číslo 269

Cíl: Vytvořit poplašné zařízení, aktivované zvukem.

Poplach proti zlodějům,
aktivovaný zvukem

Cíl: Vytvořit poplašné zařízení, aktivované motorem. Cíl: Vytvořit poplašné zařízení proti zlodějům, aktivované světlem.

Použijte obvod, popsaný v projektu číslo 269.
Nahraďte pískací čip (WC) motorem (M1). Kolem osy motoru naviňte
vlákno – jestliže za něj zatáhnete, osa se bude otáčet. Připojte druhý
konec vlákna ke dveřím nebo k oknu. Zapněte páčkový vypínač (S1) a
počkejte na to, až zvuk ztichne. Jestliže zloděj vnikne dveřmi nebo
oknem, zatáhne za vlákno a osa se roztočí. Tím dojde k aktivaci zvuku.

Projekt č. 270
Poplach proti zlodějům,
aktivovaný motorem

Projekt číslo 271
Poplach proti zlodějům,
aktivovaný světlem

Zapněte páčkový vypínač (S1) a počkejte, až ztichne zvuk. Umístěte
obvod do místnosti, kterou chcete střežit. Pokud do místnosti vnikne
zloděj a bude hlučný, reproduktor (SP) zazní znovu.
Jestliže se zvuk nevypíná, potom vibrace, které reproduktor vytvořil,
aktivovaly pískací čip. Umístěte reproduktor na stůl vedle obvodu a
připojte jej na stejné místo, ale tentokrát pomocí spojovacích drátů.

Použijte obvod, popsaný v projektu číslo 269.
Připojte fotoodpor (RP) k bodům A a B a vypněte světla, abyste jej
zastínili. Zapněte páčkový vypínač (S1) a počkejte, až ztichne zvuk. V
noci, když zloděj vejde a zapne světlo, reproduktor vytvoří zvuk střelné
zbraně.
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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.

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

Q4

-61-

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 #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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Projekt íslo 272
Ovládání fotoodporu

Cíl: Pou ít fotoodpor k ovládání jasu LED diody.

V tomto obvodu závisí jas LED diody (D1) na mno ství sv tla, které dopadá
p ímo na fotoodpor (RP).
Jestli e fotoodpor dr íte v blízkosti zá ivky neboj jiného jasn svítícího zdroje,
bude LED dioda svítit velmi jasn .
Odpor fotoodporu se sni uje podle mno ství sv tla, které na n j svítí.

Projekt íslo 273
Ovládání mikrofonu

Cíl: Pou ít mikrofon k ovládání jasu LED diody.

V tomto obvodu, foukáním do mikrofonu (X1) zm níte jas LED diody
(D1).
Odpor mikrofonu se zm ní, jestli e do n j fouknete. Mikrofon m ete
nahradit jedním z odpor , abyste zjistili, které hodnot je nejblí e.
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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 #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 #219 Laser Gun with
Limited Shots

OBJECTIVE:  To build a circuit with laser gun sounds and a
limited amount of shots.
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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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Projekt číslo 274
Tlakový poplach

Cíl: Sestavit obvod pro tlakový poplach.

Připojte dva spojovací dráty k pískacímu čipu (WC) podle obrázku. Nastavte
ovládání odporu (RV) do levé pozice a zapněte vypínač. Z reproduktoru (SP)
nevychází žádný zvuk a LED dioda (D1) je vypnutá. Dotkněte se střední části
pískacího čipu. Reproduktor zní a LED dioda svítí. Pískací čip je opatřen
piezokrystalem mezi dvěma kovovými ploškami.
Zvuk způsobí, že plošky začnou vibrovat a vytvoří malé napětí. To je zesíleno
integrovaným obvodem „Zesilovač“ (U4), který „pohání“ reproduktor a LED
diodu.
Umístěte malý předmět do střední části pískacího čipu. Když předmět odstraníte,
aktivuje se reproduktor a LED dioda. V poplašných systémech zazní siréna, která
tak ohlásí zmizení předmětu.

Projekt číslo 275
Elektrický mikrofon

Cíl: Vytvořit elektrický mikrofon.

Použijte obvod, popsaný v projektu číslo 274.
Nahraďte pískací čip mikrofonem (X1) a podržte jej ve větší vzdálenosti od
reproduktoru.
Nastavte ovládání odporu (RV) do levé polohy. Zapněte páčkový vypínač (S1) a
promluvte do mikrofonu. Uslyšíte svůj hlas v reproduktoru. Váš hlas rozvlní
vzduch, vzniká zvuk, ten rozvibruje mikrofon a vytvoří napětí. To je zesíleno
integrovaným obvodem „Zesilovač“ (U4) a Váš hlas je slyšet v reproduktoru.
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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 #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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Projekt číslo 277

Cíl: Sestavit obvod, který používá naprogramovaný zvukový
integrovaný obvod (IC).

Zvuky vesmírné bitvy
s LED diodou

Projekt číslo 276

Cíl: Vytvořit LED indikátor otáčení ventilátoru.

Umístěte ventilátor na motor (M1). Zapněte páčkový vypínač (S1).
Ventilátor se bude otáčet po směru hodinových ručiček, zelená LED
dioda (D2) a žárovka (L1) bude svítit. Jestliže připojíte baterii (B1)
kladným nábojem ke kladnému náboji motoru, ten se bude otáčet po
směru hodinových ručiček. Vypněte páčkový vypínač a stiskněte
tlačítko vypínače (S2). Ventilátor se otáčí opačným směrem a červená
LED dioda (D1) a žárovka svítí. Pozitivní náboj baterie je připojen k
pozitivnímu náboji motoru. Polarita na motoru určuje, kterým směrem
se bude otáčet. Všimněte si, že žárovka svítí v obou polaritách.

LED indikátor otáčení
ventilátoru

Sestavte obvod podle obrázku, jehož součástí je integrovaný obvod
„Vesmírná bitva“ (U3). Zapněte páčkový vypínač (S1). Zazní zvuk a začne
blikat LED dioda (D1).
Pokud na fotoodpor nedopadá světlo, zvuk se po chvíli zastaví.
Zvuky také můžete vytvořit stisknutím tlačítka vypínače (S2). Všimněte si,
kolik různých zvuků je naprogramováno v integrovaném obvodu „Vesmírná
bitva“.

! Upozornění: Pohybující se části. Během
provozu se nedotýkejte ventilátoru ani motoru.
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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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Projekt číslo 278
Cíl: Vzájemně propojit dva zvukové integrované obvody.

V obvodu jsou vzájemně propojeny výstupy z integrovaného obvodu
„Poplach“ (U2) a „Hudba“ (U1). Zvuky z obou integrovaných obvodů
zní současně.

Mixování zvuků

Projekt číslo 279

Cíl: Vzájemně propojit dva integrované obvody a pohánět dvě
LED diody a motor.

Sestavte obvod podle obrázku. Umístěte ventilátor na motor (M1).
V obvodu jsou vzájemně propojeny integrované obvody „Poplach“ (U2) a
„Hudba“ (U1). Zvuk z obou integrovaných obvodů může hrát současně.
Stiskněte vypínač (S2). Integrovaný obvod „Hudba“ hraje a zelená LED dioda
(D2) svítí. Nyní zapněte páčkový vypínač (S1) a opět stiskněte tlačítko
vypínače. Měli byste slyšet zvuky z obou integrovaných obvodů. Hrající
integrovaný obvod pohání ventilátor i červenou LED diodu (D1).

Pohon ventilátoru
mixováním zvuků

! Upozornění: Pohybující se části. Během provozu
se nedotýkejte ventilátoru ani motoru.
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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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Projekt íslo 280

Cíl: Ukázat, jak m e sv tlo ovládat motor.

Zapn te pá kový vypína (S1) a nastavte odpor tak, aby se motor
(M1) za al otá et. Pomalu zasti te fotoodpor, motor zpomalí.
Ventilátor se p i v tšin nastavení odporu nebude hýbat, proto e
odpor je p íliš velký, aby p ekonal t ení v motoru. Jestli e se ventilátor
neto í p i ádném nastavení odporu, vym te baterie.

Elektrický ventilátor,
který se vypíná sv tlem

Projekt íslo 281
Cíl: ídit velký odpor malým odporem.

Umíst te ventilátor na motor (M1). Zapn te pá kový vypína (S1) a motor
se za ne otá et. Tranzistory fungují jako dva vypína e v sériovém
propojení. Malý proud zapne NPN tranzistor (Q2), který zapne PNP
tranzistor (Q1). Velký proud, který roztá el motor, nyní protéká PNP
tranzistorem. Kombinace umo uje, aby malé mno ství proudu ovládalo
v tší mno ství.
Stiskn te pá kový vypína (S2) a árovka (L2) se rozsvítí a zpomalí
motor. Kdy árovka svítí, nap tí v motoru se sní í a zpomalí jeho pohyb.
Ventilátor se nebude hýbat p i v tšin nastavení odporu, proto e odpor
je p íliš vysoký pro p ekonání t ení v motoru. Jestli e se ventilátor
nepohybuje p i ádném nastavení odporu, potom vym te baterie.
.

Motor a lampa

! Upozorn ní: Pohybující se ásti. B hem
provozu se nedotýkejte ventilátoru ani motoru.

! Upozorn ní: Pohybující se ásti. B hem
provozu se nedotýkejte ventilátoru ani motoru.
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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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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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Projekt íslo 282
Cíl: Zapnout a vypnout motor pomocí sv tla.

Umíst te ventilátor na motor (M1). Zapn te pá kový ovlada (S1),
motor se za ne to it. Jestli e nad fotoodporem (RP) budete hýbat
rukou, motor zpomalí. Nyní umíst te prst na fotoodpor a zabra te
dopadání sv tla. Motor zpomalí. Za pár sekund motor op t zrychlí.
Ventilátor se p i v tšin nastavených hodnot odporu nebude hýbat,
proto e odpor je p íliš vysoký na to, aby p ekonal t ení v motoru.
Jestli e se ventilátor nehýbe p i ádné z nastavených hodnot odporu,
vym te baterie.

Zpo d ní Start - Stop

Projekt íslo 283

Cíl: Sestavit obvod, který ohlásí poštovní zásilku.

Zapn te pá kový vypína (S1). Jestli e na fotoodpor (RP) dopadá sv tlo,
ervená LED dioda (D1) se nerozsvítí. Umíst te prst nad fotoodpor – LED

dioda se rozsvítí. Jednoduchý systém ohlašování p íchozí pošty lze vytvo it
pomocí tohoto obvodu. P ipojte do n j fotoodpor tak, aby byl umíst n p ímo
naproti zelené LED diod (D2) uvnit poštovní schránky. Umíst te ervenou
LED diodu mimo poštovní schránku. Pokud v ní bude n jaká zásilka, zastíní
fotoodpor a ervená LED dioda se rozsvítí.

Systém ohlašující
doru enou poštu

! Upozorn ní: Pohybující se ásti. B hem
provozu se nedotýkejte ventilátoru ani motoru.
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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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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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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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Projekt č.284 Elektronický zvonek, ohlašující doručenou poštu
Cíl: Sestavit obvod, který ohlásí
doručenou zásilku prostřednictvím
zvukového signálu.

Cíl: Sestavit obvod s blikající LED
diodou.

Použijte obvod, popsaný v projektu číslo
286. Místo reproduktoru (SP) použijte
červenou LED diodu (D1, znaménko +
nahoře). Nyní můžete vidět frekvenci
oscilátoru. Použijte kondenzátory s různou
kapacitou a sledujte změnu frekvence.

Projekt č. 287
Rychle blikající LED

dioda

Cíl: Sestavit obvod, který ohlásí
příchod zásilky rozsvícením žárovky.

Projekt číslo 286

Cíl: Sestavit oscilační (kmitavý)
obvod.

Tón, který slyšíte, je frekvence
oscilátoru. Nahraďte kondenzátor o
kapacitě 0,1µF (C2) kondenzátory s
různou kapacitou a sledujte změnu
frekvence.

Místo reproduktoru použijte žárovku
(L2). Doručená zásilka zastíní fotoodpor
(RP) a rozsvítí se žárovka.

Zapněte páčkový vypínač (S1).
Jestliže na fotoodpor (RP) dopadá
dostatek světla, reproduktor (SP)
nevytvoří žádný zvuk. Umístěte prst
nad fotoodpor a z reproduktoru teď
vyjde zvuk. Bude znít tak dlouho,
dokud nevypnete páčkový vypínač.
Pomocí tohoto obvodu si můžete
vytvořit jednoduchý systém pro
ohlašování doručené pošty. Umístěte
fotoodpor a zelenou LED diodu přímo
proti sobě do poštovní schránky.
Jestliže je v ní zásilka, zastíní
fotoodpor a reproduktor se zapne.

Projekt č. 285
Elektronická lampa,

ohlašující
doručenou poštu

Dvakrát
zesílený
oscilátor
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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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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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Projekt číslo 288
Cíl: Sestavit kompletní, funkční AM rádio s tranzistorovým
výstupem.

AM rádio s tranzistory

Projekt číslo 289
Cíl: Sestavit kompletní, funkční AM rádio.

Jestliže zapnete páčkový vypínač (S1), integrovaný obvod (U5)
rozpozná zesílí AM rádiové vlny. Signál je zesílený pomocí zesilovače
(U4), který pohání reproduktor (SP). Vylaďte kondenzátor (CV) na
požadovanou stanici.

AM rádio (II)

Zapnete-li páčkový vypínač (S1), integrovaný obvod (U5) rozpozná a
zesílí AM rádiové vlny. Nalaďte kondenzátor (CV) na požadovanou
stanici. Nastavitelný odpor (RV) nastavte na nejlepší zvuk. Dva
tranzistory (Q1 a Q2) pohání reproduktor (SP). Přenos z rádia nebude
příliš hlasitý.
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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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Projekt číslo 290
Cíl: Zesílit zvuky z integrovaného obvodu „Hudba“.

Sestavte obvod a zapněte páčkový vypínač (S1). Uslyšíte hlasitou hudbu,
protože zvuk z integrovaného obvodu „Hudba“ (U1), je zesilován
integrovaným obvodem „Zesilovač“ (U4). Všechna rádia a sterea používají
elektrický zesilovač.

Hudební zesilovač

Projekt č. 291 Prodloužená činnost lampy
Cíl: Vytvořit svítidlo, které vydrží
nějakou dobu rozsvícené.

Cíl: Vytvořit ventilátor, který po
nějakou dobu vydrží zapnutý.

Nahraďte žárovku (L1) motorem
(M1), pozitivním nábojem nahoru.
Upevněte na něj ventilátor. Zapněte
páčkový vypínač (S1) a stiskněte
tlačítko vypínače (S2). Ventilátor se
pomalu roztáčí, ale bude se otáčet
ještě chvíli po uvolnění tlačítka
vypínače.

Zapněte páčkový vypínač (S1) a
stiskněte tlačítko vypínače (S2).
Lampy (L1 a L2) se sice rozsvěcí
pomalu, ale po vypnutí tlačítkového
vypínače budou ještě chvíli svítit.

Projekt č. 292
Prodloužená
činnost

ventilátoru
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Projekt číslo 293 Zesilovač policejní sirény
Cíl: Zesílit zvuky z integrovaného obvodu „Hudba“.

Sestavte obvod a zapněte páčkový ovladač (S1). Uslyšíte velmi hlasitou
sirénu, protože zvuk z integrovaného obvodu „Poplach“ (U2) je zesilován
integrovaným obvodem elektrického zesilovače (U4). Siréna na policejním
autě používá podobný obvod s integrovaným obvodem pro vytvoření zvuku a
elektrický zesilovač zvuk zesílí na velmi hlasitý.

Projekt č. 294 Dlouhotrvající zvonění
Cíl: Vytvořit zvonek, který dlouho
vydrží.

Cíl: Vytvořit obvod, který
generuje déletrvající cvakání.

Umístěte kondenzátor o kapacitě 10µF
(C3) na pískací čip (WC).
Stiskněte a uvolněte tlačítko vypínače
(S2). Obvod začne vytvářet cvakavé
zvuky, které se ještě chvíli opakují.

Sestavte obvod podle obrázku a
všimněte si, že čtyř-kontaktní vodič v
1. patře není připojen ke tří-
kontaktnímu vodiči nad ním, ve 3.
patře. Zapněte páčkový vypínač (S1)
a potom stiskněte a uvolněte
tlačítkový vypínač (S2). Zazní
zvoněním, které se zvolna ztrácí.
Je-li tlačítko vypínače stisknuté,
tranzistory jsou zásobovány proudem
pro kmitání. Současně se nabíjí i
kondenzátor o kapacitě 100µF (C4).
Po uvolnění tlačítka se kondenzátor
vybíjí, ale ještě chvíli zachová
kmitání.

Projekt č. 295
Dlouhotrvající

cvakání
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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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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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Projekt íslo 296
Cíl: Ukázat, jak m e kondenzátor propoušt t.

Sestavte obvod (kondenzátor musí stranou s pozitivním nábojem (+)
sm ovat doleva) a zapn te pá kový vypína (S1). Zelená LED dioda (D2)
bude jasn svítit, dokud se nenabije kondenzátor o kapacit 470µF (C5).
Sv tlo diody zeslábne, ale nezhasne. Jestli e vypnete pá kový vypína ,
LED dioda (D1) bude zpo átku svítit jasn , ale zeslábne, proto e
kondenzátor se tím vybije.
Pro se nevypne LED dioda po nabití kondenzátoru? Je to proto, e z
kondenzátoru o kapacit 470µF uniká proud.
Kondenzátor by za normálních podmínek m l pozitivním nábojem (+)
sm ovat k vyššímu nap tí, v tomto obvodu sm uje pozitivním nábojem
od baterií (B1). Ve v tšin obvod to nevadí, ale v tomto p ípad ano.
Obra te pozici kondenzátoru (aby pozitivní náboj (+) sm oval vpravo) a
zapn te znovu pá kový vypína . Nyní zelená LED dioda po nabití
kondenzátoru úpln zhasne. Kondenzátor te nepropouští ádný proud.

Propustný kondenzátor

Projekt . 297 Tranzistorová slábnoucí siréna
Cíl: Vytvo it sirénu, která pomalu
slábne.

Cíl: Vytvo it zvonek, jeho zvuk
zvolna slábne.

Integrovaný obvod „Poplach“ (U2)
nahra te integrovaným obvodem
„Hudba“ (U1). Obvod vytvá í zvuk
zvonku, který se zapíná a vypíná.

Zapn te pá kový vypína (S1), potom
stiskn te a uvoln te tla ítko vypína e
(S2). Uslyšíte zvuk sirény, který bude
zvolna slábnout a pravd podobn
ustane. Tento obvod m ete upravit tak,
e místo sirény bude znít zvuk sanitky

nebo st elné zbran . Také m ete
kondenzátor o kapacit 10µF (C3)
nahradit kondenzátorem o kapacit
100µF (C4) nebo 0,1µF (C2), aby se
slábnutí zvuku zpomalilo i naopak
zrychlilo.

Projekt . 298
Slábnoucí zvuk

zvonku
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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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Umístěte větrák na motor (M1) a vypněte vypínač s páčkou (S1). 
Stiskněte spínač (S2) a poslouchejte motor. 

Při otáčení motoru se připojují/odpojují různé sety elektrických kontak-
tů. Tyto kontakty se mění a vytváří elektrické rušení, které reproduktor 
přetváří na zvuk. 

Vypněte vypínač s páčkou a stiskněte spínač. Větrák se točí stejně 
rychle, ale zvuk není tak hlasitý. Kondenzátory jako 470mF kondenzátor 
(C5) se často využívají k vy�ltrováním nechtěného elektrického rušení.
Pokud vyměníte C5 za jiný kondenzátor, zvuk by se neměl příliš změnit. 

CÍL:Ukázat jak kondenzátory umí filtrovat elektrická 
rušení. 

Utichající 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

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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Varování: Hýbající se součástky. Nedotýkejte se při fungo-
vání větráku ani motoru. Nenaklánějte se přes motor.
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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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Projekt číslo 299
Cíl: Změnit zvuky vesmírné bitvy foukáním.

Zapněte páčkový vypínač (S1); uslyšíte zvuky výbuchů a žárovka
bude svítit nebo blikat. Fouknutím do mikrofonu (X1) můžete změnit
sled zvuků.

Zvuky vesmírné bitvy, ovládané foukáním

Projekt 300 Žárovka s možností prodlouženého svícení
Cíl: Vytvořit žárovku, která bude
svítit déle.

Cíl: Vytvořit ventilátor, který se
bude točit déle.
Nahraďte žárovku (L1) motorem (M1) a
ujistěte se, že jste zapnuli ventilátor.
Zapněte páčkový vypínač (S1) a stiskněte
tlačítko vypínače (S2). Ventilátor se po
uvolnění tlačítka vypínače bude ještě chvíli
točit. Délku tohoto točení můžete ovlivnit
nastavitelným odporem (RV).

Zapněte páčkový vypínač (S1) a
stiskněte tlačítko vypínače (S2).
Žárovka bude svítit ještě nějakou
dobu po uvolnění tlačítka. Pomocí
nastavitelného odporu (RV) můžete
změnit délku svícení žárovky.

Projekt č.301
Ventilátor s
možností

prodloužené
činnosti

!
Upozornění: Pohybující se části. Během
provozu se nedotýkejte ventilátoru ani motoru.
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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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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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Projekt č. 302

Cíl: Vytvořit lampu, která bude déle
svítit.

Cíl: Vytvořit ventilátor, který bude v
činnosti o něco déle.

Nahraďte žárovku (L1) motorem (M1) tak, aby
pozitivním nábojem směřoval nahoru. Zapněte
ventilátoru. Zapněte páčkový vypínač a stiskněte
tlačítko vypínače (S2). Ventilátor se bude točit i po
uvolnění tlačítka vypínače. Můžete jej umístit
vedle postele; vypne se až když usnete.

Projekt č. 305
Prodloužení
činnosti

ventilátoru

Cíl: Vytvořit ventilátor, který bude
pokračovat v točení déle.

Projekt č. 304 Světlo v hodinkách
Cíl: Vytvořit svítidlo, které bude
svítit o něco déle

Zapněte páčkový vypínač a stiskněte
tlačítko vypínače (S2). Žárovka bude
svítit ještě nějakou dobu po uvolnění
tlačítka vypínače.
Zmenšenou verzi tohoto obvodu můžete
najít v náramkových hodinkách – jestliže
stisknete tlačítko na hodinkách pro
světlo, můžete přečíst časový údaj ve
tmě; světélko se rozsvítí, ale po několika
sekundách se automaticky vypne, aby se
nevybila baterie.

Nahraďte žárovku (L1) motorem (M1).
Zapněte páčkový vypínač a stiskněte
tlačítko vypínače (S2). Ventilátor se
bude točit ještě po uvolnění vypínače.
Prodloužený čas točení můžete změnit
pomocí nastavitelného odporu (RV).

Pro tento obvod použijte 2,5V žárovku (L1).
Zapněte páčkový vypínač (S1) a stiskněte
tlačítko vypínače (S2). Žárovka bude svítit
ještě několik vteřin po uvolnění tlačítka
vypínače. Délku času, po který bude
žárovka prodlouženě svítit můžete změnit
pomocí nastavitelného odporu (RV).

Projekt č. 303
Nastavení doby

prodloužené činnosti
ventilátoru (II)

Nastavení doby
prodlouženého
svícení žárovky

(II)

!
Upozornění: Pohybující se části. Během
provozu se nedotýkejte ventilátoru ani motoru.

!
Upozornění: Pohybující se části. Během
provozu se nedotýkejte motoru ani ventilátoru.

Další stavebnice Boffin najdete na stránkách 

www.boffin.cz 
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!
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