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Congratulationsl We think you made a great choice with
RADIO SHACK's 3O-IN-1 ..ELECTRONIC ADVENTURE LAB,' SCIENCE FAIR KIT.

This kit is almost like "instant electronics" because you can
begin building your first project right now, whether you know
anything about electronics or not.  Don' t  bel ieve us?

. . . You will in a few minutes!
Before we begin, make sure you have two AA batteries,like the
RADIO SHACK Cat. No. 23-582. Almost every project will use
them. Place the batteries in the battery holder (underneath)
and check to see that the + and - markings on the batteries
match the ones on the holder. Don't ever leave the batteries in
the holder when you are not using your kit. Even "leak proof"
batteries CAN leak and damage the parts of the kit,
Now let's get started.
The 30-lN-1 SCIENCE FAIR KIT consists of a board covered
with electronic parts, and an assortment of wires you'll use to
connect those parts. There are several different colors and
lengths of wire. In addition to the electronic parts on the board,
you'll see some shiny, silver springs with numbers next to
them. These springs and numbers are the keys to starting
rlght now. We simply tell you which ones to connect for each
of the THIRTY projects.
The first connection for your first project will be from 23lo 17.
l-ocate these two springs and choose a wire long enough to
reach between them. To attach the wire, just bend the spring
to one side with your finger and stick the wire into one of the
gaps that you see. Now let the spring go and it will clamp the
wire firmly in place.
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After you have connected 23 and 17, make
sure the spring is touching the metal part of
the wire and not the olastic insulation. The
projects won't work if the metal part of the
wire isn't touching the spring.

The next connection is from 17 to 39. You'llfind that when you
have two connections at the same spring (like at 17), it is
easier if you make them on opposite sides of the spring.
Now connect 24to 14,25to28,29to 37,37 to 15, 321o22,22
to 13, 13to 19,.  .  .  .  .  .  .  .HANG INTHEHE!You', l lbel istening
to your "creation" very soon, 33 to 43, 12to 42,42lo
38, 16 to 18, and 36 to 20. The last connection will be for the
EARPHONE. One wire of the EARPHONE goes to 18 and the
other to 20. Finished at lastl
Put the EARPHONE in your ear and press the KEY on the
CIRCUIT BOARD (circuit is a f ancy word for the wiring you just
did). Hold it down for about 5 seconds. You should hear a
high-pitched sound. lf you don't, check your connections.
There were lots of wiresl
When you hearthe sound, begin to press and release the KEY
about once a second. Does that sound famil iar. . . . . .  l ike
maybe a siren or one of those electronic games you like to
play? You can experiment with different speeds of pressing
the KEY and.. . . . . . .  HEY! Wait  a minute.  You're playing
with your first electronic circuit, that YOU put together. WE
TOLD YOU SO!
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ENCORE VINGT.NEUF MONTAGES

Nous avons maintenant al la i re a un ancien.. .  Nous al lons
donc donner le cAblage des vingt-neuf autres montages
de lagon l6gerement di f f6rente. . .  comme sui t :

23-1 7 -39, 24-1 4, 25-28, 29-37 -1 5, 32-22-1 3-1 9,
33-43, 12-42-38, 16-18-ECOUTEUR, 36-20-
ECOUTEUR

Cette op6rat ion s 'appel le l 'ord re de cAblage. l l  faut  absolu-
ment fa i re les raccordements dans I 'ordre indique pour ne
pas endommager les pidces 6lectroniques. Si  I 'on sui t
l 'ordre de cAblage ci-dessus, on peut voir  qu' i l  correspond
au circui t  que I 'on v ient de monter.
On peut monter et  exp6r imenter chaque circui t  de ce k i t  et
s 'en servir  en suivant s implement les ordres de cAblage.
Nous esp6rons cependant (en fai t ,  nous en sommes
presque certains) qu' i ls  exci teront la cur iosi t6 et  qu'on
essaiera de comprendre leur fonct ionnement.  Si  I 'on est
TOUTEFOIS pas du genre cur ieux,  i l  suf f i t  de passer d la
sect ion suivante du manuel.

DETAILS COMPLEMENTAIRES SUR LA
PLANCHETTE DE CIRCUIT
On a probablement d6ja remarqu6 les di f fdrents types de
pieces de la PLANCHETTE DE CtRCUIT; nous al lons
donc passer en revue chacune d'el les et  son r6le.

RESISTANCES: Les 16sistances sont les
objets tubulaires bruns portant des
anneaux de couleur.  On les appel le
r€sistances parce qu'el les r6sistent au
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l '6 lectr ic i t6 se mesure dans une uni t6 que I 'on appel le
I 'OHM. Sous chacune des cinq r6sistances du ki t  est
indiqu6e la valeur correspondante en ohms. Le K quisui t
certains des nombres correspond d une mult ip l icat ion par
mi l le;  la r6sistance la plus for te du ki t  est  marqu6e 470 K,
soi t  470,000 ohms de r6sistance.

fq
.,-\ t { coNDENSATEURS: Les condensateurs
( )  \ f ,  emmagasinent et  l ibdrent I 'e lectr ic i te

l t -^\  l l  l t  suivant les besoins du circui t .  Leurapt i -
1 1 tude d emmagasiner l '6 lectr ic i te se
r\  +r\  mesure avec une uni t6 appel6e le

FARAD, Le farad repr6sentant une trds
grande quant i t6 d '6 lectr ic i t6,  la plupart  des condensa-
teurs sont 6valu6s en microfarads ( i rF).  Un microfarad
correspond d un mi l l ionnidme de farad. Ce ki t  comprend
deux types di f f6rents de condensateur dont nous etudie-
rons les di f f6rences plus tard.  Les condensateurs de ce ki t
sont tous 6valu6s en microfarads.___{+_

DIODE: La diode ne la isse passer l '6 lec-
tr ic i t6 que dans un seul  sens. Nous ver-
rons ce ph6nomdne plus tard.

DIODE ELECTROLUMINESCENTE
(LED):  Jeter un coup d'oei l  d la
PLANCHETTE DE CIRCUIT et  comoter
les diodes. Si  I 'on n 'en voi t  qu'une.
recommencer.  Les in i t ia les anolaises

LED correspondent a " l lghl  emit t ing diode" ou diode
6lectroluminescente.  Cette diode se comporte comme
toute autre diode, mais el le 6met de la lumidre quand el le
est  t ravers6e par un courant 6lectr ique (dans le bon sens).
Les diodes LED durent plus longtemps et  consomment
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() TRANSISTORS: Transistors have three
$l'J z1 connections (instead of two like the other
lillil {^) parts you have seen). You'll see why this is
llllll \ important later. In your kit, transistors act
lllju either as switches to turn things on and off

or as amplifiers to make things louder or brighter.

f lt"T-l ANTENNA COIL: The antenna coil is
used to send and receive radio sig-
nals .. . . . That's right! You will be
making a radio and some other "wire-
less" proiects with your kit. The an-
tenna consists of a coil ol wire wrap-
ped around a ferrite (a special form of
powdered iron) core.

TUNING KNOB: The tuning knob is actual-
ly a variable capacitor. lt will be used to
"tune" radio signals.
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TRANSFORMER: The transformer is a coil

-_) ll of wire around a plastic core. lt can help
j ll oitterent parts of a circuit "get along" and
J ll *orr more efficientlY.
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KEY: The key is a switch that completes a
path for the electricity to flow through, when
it is pressed.
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EARPHONE: The earphone is a de-
vice that turns electrical information
into sound lor you to hear. lt can also
turn sound into electricity, as you will
see in several of the proiects.

BATTERIES: Of course You t(now
what batteries are!They will be the
power source lor most of Your cir'
cuits. We included them in this sec'
tion because of the sYmbol next to
the illustration. In fact you may have
noticed a symbol next to each one of
the components (parts). These .will

be very important to you laler, so don't forget about them'

.rnod e'essed ap aro^ "3}l"'',1"uil?d ,71*'a?uilel uorglsod ue 'tnb lnoldnllalu! un ls,i\*
lse rneletndtueu e-'l rHnlIVlndlNvtrll -:-..-5

_y_
'tuaurececlJle snlo rellle^Brl all ' l sal , - ft ' i&J

ap la l tnortc un,p serued seluarql l lp sal  l l  I  {  i  I  }
r tun-ar ap laured 11 'enbrlseld ep ne{ou l l .  |  ,UAI
un rns olnorue 1l  ap aurqoq aun lsa rnol l lL K\?-eurrolsuerl al :UnSMtllUOlSNVUI -\_>



, ,1N,, ouoo el

, ,1_3-NON,, auoo El

,,no,, euocl Pl

, , I f  , ,  auod el
ollot!oL'll P'l

a l lo lnulu B' l

srolsrsuej l  xnap q lnalel l lcso, l

:0e .N I lnCUlC
:62 "N l . |nculc
:82 .N |nculc
:ZZ .N I INCUIC
:92 "N l . lnculc
:92 "N |ncutc
: tz .N Inculc

al l lnos el  uo pucnu uu- l l l l lc ,s l l lu drulruq ts |

lP]gur ap rnelcelgp o-l

, , l l l  sues,, atnld ep inalcalap ol
olpEr ap uollels 9-l

arnld ep Jnelcelap al

lceluoc op luelo^ e'l

loArluP,l
anbluorlcalg l lBuec o-l

el leqB,l

9r.uro, leuj laulqol al
uo^elc un coAP anblsnl^

ereqd el
uol lel l lcso,l  ep seq sel le slneq sal

,,larces apoo,, np glc sl

, .r luolBl ne l lalos ap Jaqcnoc ]a la^el, ,  luPAoA al

, , l relos ap Joqcnoc la Jo^41,, ]uP^oA Ol

uorlecrlr ldue,l  lo JolslsueJl a' l
anbruorlcol9 elua]9p no rolslsuPll  ol

e lqrsrAur uol le luaul le P o!pel  e l
anblun sues ? anl Bl

onbruorlcalg aoelcols ap lo^losqi el

.66 oN I l l  l rJt l lJ

: tz  "N I |nculc
:02 .N l - lnculc
:6t  .N r lnculc
:81 "N r lnculS
: l .L .N I |nculc
:9t  .N IncHlc
:91 .N I lncul3
: t t  .N Inculc
:et  "N |nculc
:zL .N Inculc
: tL .N IncUlc
:01 "N |nculc
:6 .N Inculc
:8 "N l - lnCUlC
:Z .N I INCHIC
:9 "N InCUIC
:9 "N InCUtC
:t  .N I lnOUlC
:0 .N JnCulc
:z .N Inculc

Here is a list of experiments which can be performed with
this 30-in-1 Electronic Proiects Lab.

CIRCUIT #2:The Electronic Storage Tank
CIRCUIT #3: The One-Way Street
CfRCUfT #4:The "lnvisible Power" Radio
CIRCUIT #5: The Transistor, An Electronic "Trigger"
CIRCUIT #6: The Transistor and "Amplification"
CIRCUIT #7 : The Sunrise-Sunset Ltght
CIRCUIT #8: The Slow Motion Sunrise-Sunset Light
CIRCUIT #9: The "Secret Code" Key
CIRCUIT #10: The Highs and Lows of Oscillation
CIRCUIT #1 1: The Beacon Light
CIRCUIT #12: Music From A Pencil
CIRCUIT #13: The Leaky Faucet
CIRCUIT #14: The Bee
CIRCUIT #15: The Electronic Canary
CIRCUIT #16: The Burglar Alarm
CIRCUIT #17:fhe Touching Light ,
CIRCUIT #18: The Rain Detector
CIRCUIT #19: The Radio Station
CIRCUfT #20:lhe "Wireless" Rain Detector
CIRCUIT #21:The Metal Detector
CIRCUIT #22 Blowing "ON" A Candle
CIRCUIT #23: The Blinker

'enbluorlcelg,p lll ec co^e salqlssod sooeluoul sap els!'l

CIRCUIT #24: The Two-Transistor Oscillator
CIRCUIT #25: The Timer
CIRCUfT #26:fhe Memory
CfRCUfT #27:The "AND" Gate
CIRCUfT #28:fhe "OR" Gate
CIRCUIT #29:THE "NAND" Gate
CIRCUIT #30: The "NOR" Gate



CIRCUIT #2t The Electronic Storage Tank

In the preceeding section of the manual we told you that a
capacitor stored and released electricity in a circuit. Now you
can see for yourself . After you complete the wiring, touch the
free end of the LONG WIRE to 21 and then to 26. Surprise!
The LED lights up. Do you know why?
To understand better, look at the diagram below. We callthis a
SCHEMATIC, and it is the kind of drawing professionals use to
build circuits. Don't worry.... you can stil l use the wiring
sequence. The symbols used in the schematic are the ones
we pointed out in the MORE ABOUT THE CIRCUIT BOARD
section of this Manual. lf you didn't look at them then, it would
be a good idea to check them out now.
lf you follow the Schematic you will see that touching the wire
to 21 completes a path for electricity to flow from the -
terminal of the Batteries to the Capacitor and then from the
other side of the Capacitor to the + terminal of the Batteries.
This lets the Capacitor "fill up" with electricity. When you touch
the wire to 26 you complete a path for the Capacitor to release
the electricity through the LED. The LED lights just long
enough for the Capacitor to "empty" (which isn't very long in
this case).
As you go through al l  the circui ts,  you' l l  learn lots of
information just like this and it's a good idea to keep this
information in a Notebook. By the time you finish this kit you
may want to try designing some circuits ol your own, and then
your Notebook would have most of the things you'd need to
know.
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CIRCUIT #3: The

Do you remember what LED stands tor? .  . .  .  .  .  L ight
Emitting Diode. And we told you that a diode only lets
electricity flow in one direclion. Here's proof.
Complete the wiring, and then touch the two free ends of the
LONG WIRES together. The LED lights up . . . right? Now
reverse the connections to the Batteries (21 and 23), and
touch the LONG WIRES again. Nothing happens, because
the flow of electricity is going in the opposite direction and the
Diode won't let it through.
In the Schematic you can see how the Diode must be connect-
ed for it to light. The + (positive) side of the Batteries goes to
the arrow-head and the - (negative) side of the Batteries
goes to the line. This would be good inlormation for your
Notebook. You are keeping one, aren't you?
The 680 ohm Resistor in this circuit reduces the amount of
electricity going to the LED (it can't take very much, or it will
burn out).
A practical use for this circuit is as a continuity tester. lt will
allow you to see whether electricity is flowing through a
particular circuit or component. This kind of testing can help
you find where the problems are if a circuit isn't working
correctly.
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CIRCUIT #4: The

ln the wiring sequence for this circuit you will see a term we
haven't talked about yet . . . . . . GROUND. The schematic
symbol is *. "Ground" means that you actuallyconnect awire
to the earth. One convenient way to do this is to connect a wire
to a metal, cold water pipe (water pipes run through the
ground). First, use a cutter to divide the green wire into two
pieces. Then strip both ends of each wire by removing the
plastic insulation from the wire. Connect the end of one wire to
the pipe. lf you can't use a water pipe, you can drive an iron
stake into the ground and attach the wire to that. You can get
the extra wire (also the metal ground rod) you will need lor this
at your local RADIO SHACK store.
When the wiring is completed, put the EARPHONE in your ear
and turn the TUNING Knob (variable capacito| untilyou hear
a radio station. This is a very weak radio, and you will have to
listen carefully.
After you've listened to the radio for a while, take a look at the
name of this circuit. We are not using the Batteries, so where is
the power coming from? Believe it or not, the power is coming
from the invisible radio waves that are moving through the air
allthe time. The radio waves are intercepted by the green wire
and are sent to the ANTENNA where they "stir up" the atoms
in the coil of wire. This stirring up causes small pulses of
electricity to flow out of the ANTENNA. The variable capacitor
filters out the pulses of electricity from all but one frequency of
radio wave (one radio station), and that electricity is changed
into sound by the EARPHONE.
It is easy to understand why the sound is weak when you see
that the power for the radio comes "out of the air."
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"lnvisible Power" Radio

NOTE: In a schematic if two wires cross like this +
they are not connected, and if they cross like this +
they are connected.

Reception not very good? OK, try some experiments. Try
connecting the Ground wire to terminal 6 instead of 7 . Or try
connecting the Green Antenna Wire to one of the other AN-
TENNA terminals. Often just changing conneclions like this
can make a big difference in how good the Radio works. Better
still, use an outdoor antenna (Radio Shack sells one just for
Short Wave Radios - it works well for circuits like this) - BUT
BE SURE YOU HAVE AT LEAST ONE ADULT HELP YOU
INSTALL THE ANTENNA. AND DON'T GET NEAR POWER
LINES.
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CIRCUIT #5: The Transistor, An Electronic "Trigger"

The small motion of pulling the trigger of a gun can release a
large amount of power. The Transistor can work in much the
same way, but before we explain how that's done let's look at
the three connections on the Transistor (we mentioned that
earlier, remember?).

COLLECTOR The three conneclions are the BASE,
6 EMITTER and COLLECTOR.

BASEH I\ N I Completethewiring sequence, press
*YUff]-ffn the KEY, and the LED wjll l ight up.

This may not seem very impressive
to you, but you will see how important it is in the next circuit.
For now let's look at the schematic and see why the LED lights
when you press the KEY.
There are actually two paths for electricity in this diagram. One
f rom the emitter (E) to collector (C), and one from the emitter
(E) to base (B). From now on we will call the emitter to
collector path the OUTPUT, and the emitter-to-base path
the INPUT in all circuits using transistors.
The output circuitlooks complete, but the LED doesn't light up
until you press the KEY and complete the input circuit, too.
The small amount'bf electricity in the input circuit (one Bat-
tery), "triggers" the larger amount of electricity in the output
circuit (both Batteries), and the LED lights up.
This is a simple circuit, but it is important that you understand it
well, because there is at least one transistor in all of the
remaining circuits in your kit. lt would be a good idea to turn
back to this circuit occasionally to remind yourself about the
INPUT and OUTPUT of a transistor. Or better stil l, just put the
inlormation in that Notebook you are keeping.
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Les crrcurrs electroniques complexes se composent la
plupart  du temps de deux ou plusieurs c i rcui ts s imples
combin6s. Ce montage r6uni t  une radio comme cel le du
CIRCUIT No 4 et un amplif icateur d un translstor. Rac-
corder la MASSE et I 'ANTENNE comme on I 'a fa i t
pr6c6demment et faire I 'accord d'une station. Cette fois-
c i ,  I 'ECOUTEUR doi t  reproduire un son plus intense.
Pendant l '6coute,  jetons un coup d'oei l  au schema et
voyons pourquoi  le son est  p lus intense.
Dans la RADIO "A ALIMENTATION lNVISIBLE",  les
imoulsions d '6 lectr ic i t6 cr66es par les ondes radio 6taient
convert ies en son dans I 'ECOUTEUR. Dans ce circui t ,  ces
mOmes impulsions d '6 lectr ic i t6 sont in ject6es d I 'ENTREE
du transistor du ci  rcui t .  Les imoulsions ferment et  ouvrent
al ternat ivement I 'ENTREE pour cr6er une image exacte
des impulsions dans la SORTIE. Ne pas oubl ier  que la
SORTIE est  commandee par I 'ENTREE. Les impulsions de
la SORTIE sont envoy6es d I 'ECOUTEUR; el les sont nette-
ment plus puissantes que le s ignal  d 'ENTREE parce que
les pi les sont raccord6es A la SORTIE du transistor.  Un
signal  i  haute puissance obtenu de cette manidre d 'un
signal  d basse puissance s 'appel le AMPLIFICATION,
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CIRCUIT #7: The

Afterthe circuit iscomplete, hold the WlREto 31 and watch the
LED. lt will slowly light up. . . . l ike a sunrise. When the LED
reaches its brightest point, remove the WIRE from 31 and the
LED will dim and go off . . . . like a sunset. lf you touch the
WIRE to 41 the LED will go off very quickly. In this circuit the
Transistor is used as a switch. lt switches on slowly because
the 100 pF Capacitor must be "filled up" or charged before the
electricity can f low through the input of the Transistor to turn on
the output and the LED. The 100K ohm Resistor reduces the
amount ol electricity flowing in the input circuit and this makes
the Capacitor charge more slowly. Touching 41 makes the
Capacitor discharge very quickly, because it makes a "short
circuit" (a path with little or no resistance) lor the Capacitor to
empty through.

What do you think will happen if you change the values of the
Resistor or Capacitor? Write down your guess, and then try
changing the resistor to 10K or 470K ohms. Next try the 10 pF
capacitor in place of the 100 pF.

NOTE:The 1OpF and 100pF capacitors are a special
type of capacitor called ELECTROLYTIC, and they
have a + and a - connection. Be sure to keeo the
wiring the same when you switch them or they could be

Did you get the results you expected when you
changes? Don't forget to make notes!

made the

Sunrise-Sunset Light
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Dans ce circui t ,  la luminosi t6 de la diode LED augmente
trds lentement.  Faire le cAblage et  appl iquer le FIaLONG
sur la borne 33. Au bout de vingt i trente secondes, la
diode LED commence d s 'a l lumer.  Ecarter le FIL LONG
et la diode LED s'6teint  lentement.(Ca peut prendre en_
viron 5 minutes on plus . . . )  .  Commedans lecircui t  pr6_
c6dent, la diode LED s'6teint  rapidement s i  I 'on appl ique
le FIL LONG sur la borne 4i .
Ce circui t  fonct ionne de la m6me manidre que le
pr6c6dent.  La diode LED s'al lume plus lentement du fai t
de la r6sistance plus 6lev6e dans I 'entr6e et parce que les
deux transistors doivent aussi  conduire pour que la diode
(rel i6e d la sort ie)  puisse s 'a l lumer.
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CIRCUIT #9: The

When all the connections have been made, press the KEY and
you will hear a sound in the EARPHONE. By following the
MORSE CODE chart below you will be able to send messages
with a series of dots (short sounds) and dashes (longer
sounds). Of course Morse Code isn't really a secret code. lt
was the first means of electronic communication . . . . . . by
telegraph and then radio. lt is still used by radio operators all
over the world. You will learn the code faster. and have more
fun, if you practice sending messages back and forth with a
friend.

The type of circuit used here is called an OSCILLATOR. The
sound in the IARPHONE is caused by pulses of electricity,
just like it was in thd radios that you built. The difference is that
the pulses come from the circuit turning itself on and off
instead of from the radio waves. The oscillator turns on and otf
because of something called feedback. You have heard
another example of feedback at concerts,  when the
loudspeakers start to "squeal." This happens when the
speaker and microphone get too close together and the sound
from the speaker "feeds back" into the microphone. The same
thing happens in the oscillator except the microphone is
replaced by the input of the transistor, and the speaker is
replaced by the output. At a concert, feedback is annoying, but
in an oscillator it is necessnrv for the circuit to work at all.

0 "-- ' uor le6or le iu r ,p

tulod
a1n 6r r1

-r  I

's ' l

'euuor lcuol  l rnsJ!3 ol  anb rnod alqBSueoslpul
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e; puenb l rnpord as ouQuougqd a3 ' , ,1a111!s, ,  p luol lotu
es srnalred-1neq sol puenb uecuoc un supp uolloe-al ap
alduaxa ar lne un elep suossrEuuoc snoN 'uol lcegr 9ledde
auauouaL{d un,p asnBc P al?JB,s la aLlcjetrl uo leur es .rnel

-pl l lcso,-1 olper sopuo sap nar l  ne ' l tp luauraldo.td l lncl lc
np arndnoc el  op le lueuiessr lqel?,1 ep !c l  luauuar^oJd
suorslndu.rrsel 'seeluoul e uo,; enb sorppr sal supp or.!rrxoc
'sanbulcale suo1slndu.r1 sep red l tnpold lsa UnJInOCl, l
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CIRCUIT #10: The Highs and Lows of Oscillation

When an oscillator turns itself on and otf it is called OSCILLA-
TION. The rate at which it turns itself on and off is called
FREQUENCY. Thefrequency for an oscillatorthat produces a
sound can be anywhere from 20 to 20,000 times a second! In
this circuit we give you a chance to see how the frequency or
tone of an oscillator can be changed.

When you have completed the wiring sequence, touch the
LONG WIRE from 19 to either 30 or 32. and at the same time
touch the LONG WIRE from 20 to either 34 or 36. Now you
should be hearing a sound in the EARPHONE. Try as many
combinations of touching the LONG WIRES as you can find
and see how many different sounds you can get from the
oscillator.

From looking at the Schematic you can see that touching 30
connects the 100K ohm resistor, and 32 connects the 470K
ohm resistor. 34 connects the 0.0022 pF capacitor and 36 the
O.O22 p.F capacitor.

When you have found all the combinations, make a chart
showing which connections made the highest and lowest
sounds, and put the chart in your Notebook. Then next time
you will know in advance what is going to happen.

neelq4 ap aldurex3

tnz40' + >luLt

ttlezjo. + >llLt

Tzzo'+ )ool

)riZZOO' + y00t

slellnsgu rnelEsuepuoc la esuElsrsgH

Resistor & Capacitor Results

100K + .0022wF

100K + .022p.F

470K + .0022p.F

47OK + .O22p.F

example of a chart

'slueureqcuerq sluargil lp se; red slrnpold suos
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CIRCUIT #11: The

Have you ever noticed the flashing lights on the tops of tall
buildings or towers? They flash on and otf so low-flying planes
won't hitthem. Thetype of circuityou will build here is similarto
the ones controlling those very important lights.

After you have finished the wiring, the LED will begin to flash
on and off slowly, like a beacon light. Now look at the Sche-
matic. Does it look familiar? lt should, because it is an
oscillator very much like the last two circuits you have built.
The difference is that it has a much lower frequency than the
others. With what you learned in the last circuit, you won't be
surprised to see that this slow oscillator uses the largest
capacitor and the "strongest" resistor.

As you might suspect, changing the resistor or capacitor will
alter the frequency of this oscillator too, so go ahead and try it.

Beacon Light

: Don't forget about the + and - connections on
the electrolytic capacitors.

QUESTION: Could the frequency become so fast that
you wouldn't be able to see the LED going on and off?
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ctRcutT #12:

In this circuit we will again use an oscillator to produce sound,
but you will control the frequency in an unusual way . . . . . .
with a pencil mark. You may even be able to play a song with
this "electronic organ."

Complete the wiring and then draw a rectangle the full length
of a piece of notebook paper, and about two or three centi-
meters wide. Fill in the entire rectangle with heavy pencil
marks (a very soft pencil will be best). Next tape one of the
LONG WIRES to one end of the pencil mark. Touch the other
LONG WIRE to the middle of the pencil mark and listen to the
EARPHONE. You should hear a sound now, and if you move
the free wire up and down the pencil mark the tone will get
higher and lower. With a little practice you will be able to pick
out your favorite song.

We have told you that the frequency of an oscillator can be
controlled by a resistor. Well, in this circuit the pencil mark acts
as a variable resistor. When the two wires are closer together
the resistance is less and the frequency and tone get higher.
When the two wires are farther apart, the resistance is more
and the frequency and tone get lower.

The "lead" in a pencil is a form of carbon, and the resistors in
your kit are made with carbon, too.

Music From A Pencil
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CIRCUIT #13: The Leaky Faucet

By now you should have no problem recognizing this circuit as
an oscillator, and this one works just like the others you have
built. But in this circuit (in fact in the next three)we are going to
have fun with "sound effects."

When you finish the wiring you will begin to hear a slow clicking
sound, something like a dripping faucet. Now let's see if you
can pul to work those notes you've been taking.

1. Can you think of a way to make the "dripping" get
faster?

2. How about a way to make the "dripping" slower?

See what you come up with and then check with the answers
below.

( ((t)  \  \

(  (  1.rr ,  )

-f  
t , 'A..

f t :11 |  t

1 .  Changer la r6sistance de 470 ki lohms pour cel le
de 100 ki lohms. En passant d une r6sistance olus
pet i te,  I 'osci l lat ion sera s i  rapide qu'el le ne res-
semblera plus du tout au d6gouttement d 'un
robi  net .

2.  Changer le condensateur de 10 pF pour celui  de
100 pF. Le d6gouttement sera alors s i  lent  qu'on
pensera qu' i l  ne se fa i t  p lus;  en at tendant assez
longtemps, on doi t  quand mOme I 'entendre.
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CIRCUIT

Do the wiring and then press the KEY and hold it. You will hear
a buzzing sound through the EARPHONE. Now release the
KEY and see what happens. The sound lades away. By
experimenting with ditferent rates of pressing and releasing
the KEY you will be able to get a sound very much like a bee (or
maybe the "giant bee" on the late movie).

Of course this is an oscillator, but it has two capacitors (instead
of one like all the others) so let's try something to see what the
two capacitors do in the circuit. First replace the 10 pF capaci-
torwith the 100 pF and press the KEY. You will hear the same
sound you heard before, but when you release the.KEY the
sound fades away more slowly. This tells us that the large
capacitors store electricity while the KEY is pressed and re-
lease it when you release the KEY. Since the 100 pF capacitor
is much larger, it takes much longer for it to discharge, and the
"bee" sound fades away more slowly.

Now change the 0.022 pF gapacitor to the 0.0022 pF. The
tone will be higher, so we can assume that these capacitors
control the frequency of the oscillation.

We haven't mentioned the resistor in this circuit yet, but of
@urse lt can change things too. In lact, changing the resis-
tance will change the frequency of oscillation, And the rate of
discharge of the large capacitor. Don't take our word for it

try it yourself, and take notes!

#142 The Bee
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CIRCUIT #15: The Electronic Canary

You may be beginning to think that an oscillator is the only
electronic circuit! Well it isn't, but it can do so many different
things, and make so many different sounds, we just had to
show them to you. The name of this circuit gives things away,
but go ahead and get the wiring done and see what you think of
our "canary."

After you play with this for a while, we hope you will put your
notes to work and see how you can alter this "bird call." You
may create a sound more like a prehistoric flying reptile, or a
"space bnd." HAVE FUM!
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CIRCUIT #16: The Burgtar Atarm

This circuit is turned on by disconnecting a wire, instead ol by
connecting one. Any time the LONG WIRE between 15 and 17
is disconnected, the "alarm" goes otf. Later on you may want
to replace the LONG WIRE with magnetic switches like the
professionals use. This type of switch is available at your local
RADIO SHACK store. This same type of alarm circuit is used
in professional burglar alarms, except that it is connected to
very loud bells or buzzers, or a silent alarm that alerts the
police, instead of an EARFHONE.

The "trip wire" keeps the alarm from going off when it is
connected because it makes a "short circuit" around the base
and emltter of the Transistor (the input). A short circuit is a
path for electricity thatias little or no resistance, and electricity
will always flow through the path with least resistance. When
the electricity flows thro4h the trip wire instead of the oscilla-
lor input circuit (yes this is another oscillator), no sound is
produced, but when the trip wire is disconnected the electricity
flows through the oscillator input and the alarm sounds.

Now see if you can catch who's been getting into your "private
stutf."

-te-

34

iuosret f r  Bl  P , ,s louuos.rao slolaqrq, ,
sas raOggord rnod lrnc:1c ac ep Jtruos es e.rl?-lned lned ug

'aqcleul ua lau os euJplerl lo Jnalelltcso,l
ep ogJlua,l suep essed glrcrJlcelg,l ' luauJeqcuolcgp ap l l l
a l  eqcuerqgp uo pueng 'uos uncne lnpotd es eu 11 ' (1 lna1
-Bl l lcso un arocua) lnelel l lcso, l  ap agl lue,p l lncJ!o np nat l
ne lueuraLlcualogp ep lU al supp essed 91gcr.r1col?,1 puBnO
'acuslsrsgl ap suroul el lupll lo utu.toLlc e1 ;ed stnolnol
essEd glrcrJlcolg,l :ocuplslsgJ ap spd no ned lueluesgtd
ururaqc un lsa lncJrc- l inoc un 'g l tctJ lcalg, l  lno6 ' (e911

-ue.l) .rolsrsupll np rnellau?.; la aseq Bl lns ,, ltnc.ltc-Unoc,,
un ogrc ;r.nb ecled gqcuelq 1se p puenb laqcuelcgp
es ep ourele,l eqcgduJa ,, luauroqouelcgp gp l l l ,, e-' l

'unSrnocf un P gproccer
aJl?,p nar l  ne "  acr lod Bl  l luo^e rnb asnaqcuel ls oul lBlp aun

P no sarouos sa.Jl slnesstue^e no ssuauuos sep p gploccsl

lsa l l ,nb eldacxe 's lauuotssalold s;onr lue sel  supp gst l t tn

lso l rncrc ep edI l  eC ' lBcol  )CVHS OIOVH urse6eLu nB
eluoA ue lse lnalceluoc ep edAl oC 'sleuuotsselold se1 led

9sr1r1n elue6 np senbrgguOeu slnalceluoc sap ted gpgl

1;3 a1 racelduel raJrs?p lnad uo 'gltns pl led 'eqcleul
uo laru as erurelp,l ' l .L la gL allua e No-] - ' l l l  al sqcuelqgp
uo,1 anb stol  anbeqg 'un JaqcupJq ua,p nor l  nB ' l tJ  un lueqc
-uerqgp ua oqcJeru ua loLu ss ]tnclto e1 'a6eluolu ac sue6

-ffie



98

38tM gNOt

SNOHdUVS'8t'9t '!tNOHdUV3-02-tt-8t 'ze-9e-9t-(ueer6) rurn cNo't-zt-ez','t-zz
ecuenbeg 6u;,r;11

Ordre de ciblage
22-19,23:17- Fl L Lo NG (vert) -15-3 5-92, 33-34-20- Eco urE u R, 16-18-Eco urE u R



CIRCUIT #17= The

Up until now, all of the circuits have used wire to carry or
"conduct" electricity and make them work. However, there are
other things that conduct electricity, and you will discover one
you probably haven't thought of - in the TOUCHING LIGHT.

When you complete the wiring sequence you will notice noth-
ing is happening. That's OK because the circuit isn't finished
yet. The final step is to touch 24 and 26 with fingers ol the
same hand. Surprise! The LED lights up, and YOU are the
conductor lor the electricity. There is no reason for you to
worry about getting a shock from this or any of the circuits in
this kit, because the amount of electricity being used is very
low.

This circuit is a two-transistor amplifier. The small amount of
electricity that flows through you completes the input and lets
the power from the batteries flow in the output circuit and
through the LED. Before you go on to the next circuit, try
touching 24 and 26 with fingers from ditferent hands. Does the
LED still light? Wefting your fingers will help make better
contact with the terminals.

-9e-

Touching Light

'seu.roq sol coAB lcpluoc Jnol l lol , . lJ

ergel rnod st6top sel lalcaulnq,s Zalocue ello-l-ounlle,s

Of-1 apolp el 'suteur xnap sep q6;op sel ca^B 9Z ta

tZ souroq sel JaLlcnol ap leAesse ' luPAtns lt nor !c nB lassed

ap lue^v 'o3-] epolp el sle^ lo a-aJlue,p l lncJlc el suBp

iassed ep se11d sep e;6.rau9,1 p leuled la ogrlue,l elqldu.toc

.rne1er9do,1 ep sd.toc al esle^PJl Inb gltcutcolg,p gll luenb

ell led Bl 'sJolstsupjlxnap ?lnalsctl l lo[!B un lss l!ncJlo oC

alq!!l  s?Jl lsa agsll l ln 9l!3lj l3alg,p
gl l luBnb Elrec' l r l  oo ap sol lnp sep enb snld sed ' l tnsl to ac

sp gotlc un Jrolagol ap .re191nbur,s op uoslsJ euncne P 
^,ul l  ig l lc l r lcal?,1 l rnpuoc ;nb rnalergdo, l  lso,o " 'surnl lE,s Of-1

epolp E-' l ;esl.rdrng 'utsui eugrrl el ap stOlop sol co^E 9Z
la tZ seujoq sal Jaqcnol p atslsuoc uolla?do elQluJop pl

'gulrlrel sed lsa,u ynolrc al lpc ' leuJlou lsa,3 'essed os eu

ueu enb.renbleute: lned uo 'gultl lal 1se a6e;qgc al pueno
'sed gueu:elqeqold l lesued eu

uo ;anbne un Ju^nocgp uo E^ uo 'e6eluotu ac suep :gl lcul

-3Ol9, l  lssnP luaslnpuoc sluaul919 sej lnP,o' lauuol lcuol
arlel sal le glrculcelg,l ,,eltnpuoc,, no layodsuell lnod

l l l  un gsr l r ln p uo's l rncJlc sal  snol  suep'1uesgld p,nbsnp

36

5r! 6J



LE

Ll-zvoe'g l-62'g t-92'e [-! l' Lz-ol'tl.te-ez'gz-gz-lz
ecuenbeg 6u;r;6

Ordre de c6blage
n-26-28, 23-gl-14, 10-27,11-13, 25-15, 29-16, 30-12-17

loK 680



Ce circui t  montre un autre 616ment conducteur de I 'e lec-
tr ic i te. . .  I 'eau. Cela ne doi t  r ien avoir  de surprenant,  car le
corps humain,  qui  est  ta i t  essent ie l lement d 'eau, condui t
l '6lectricit6.

Quand le cAblage est termin6, placer les ext16mit6s l ibres
des deux FILS LONGS dans un verre d'eau. Les tenir le
plus prds possible I 'un de I 'autre,  sans qu' i ls  se touchent
(pour faci l i ter  les choses, rubaner les f  i ls  sur un crayon ou
un "bAton de sucette" avant de les plonger dans l 'eau).
L'eau laisse passer l '6lectricite et I 'ECOUTEUR produit un
son. Cette "alarme" se met en marche chaque fois qu'i lya

assez d'eau pour faire contact entre les deux fi ls.

On peut ut i l iser ce genre de circui t  pour indiquer le niveau
d'eau dans une baignoire ou un aquar ium. Si  on le rac-
corde A d'autres dispositifs sp6ciaux, i l  peut mOme servir A
ouvrir l 'eau et d la fermer.

Pour ut i l iser ce c i rcui t  en d6tecteur de pluie,  i l  faut  se
procurer du f i l  suppl6mentaire chez RADIO SHACK et
instal ler  deux f i ls  i  I 'ext6r ieur.  Rubaner les f  i ls  I 'un d c6t6
de I 'autre sur une planchette ou un morceau de plast ique

de manidre que quelques gouttes de pluie ferment le c i r -
cuit et d6clenchent I 'alarme.

Ce circui t  parai t  fami l ier . . .  c 'est  tout  A fa i t  juste!  Encore un
osci l lateur!  Dans ce cas, nous ut i l isons seulement I 'eau
comme conducteur pour fermer le c i rcui t .
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CIRCUIT #19: The Radio Station

lf you ever wanted to be a radio announcer or "DJ," here's
your chance. After you finish the wiring, you will need an AM
radio to receive your "broadcast." The radio should be about
one foot away from the RADIO STATION, to begin with, and
should be tuned to a place on the dial where there is no other
station.

Now adjust the TUNING KNOB on the RADIO STATION,
while speaking into the EARPHONE, until you hear your voice
on the radio. Once you have your broadcast tuned in, you can
experiment to see how lar away your signal can be received.
The FCC (Federal Communication Commission) doesn't
allow the operation of strong radio stations without a license,
so don't be disappointed if the signal carries only a few feet.

A radio station like the one you have built is a combination
amplifier-oscillator. The oscillator produces a high frequency
radio wave that is sent out into the air by the ANTENNA COIL.
The frequency of the oscillation is set to match the setting on
the radio dial by the TUN ING KNOB (Remember, the TUNI NG
KNOB is a variable capacitor.).

The strength or "amplitude" of the radio waves is controlled by
the amplifier, and the amplifier is controlled by the small
amount of electricity produced by the EARPHONE when you
talk into it. In this way, the input from the EARPHONE (your
voice) controls the 4mplitude ol the radio waves. The AM radio
is able to turn these changes in the strength or "amplitude"
into the sound that comes out the radio's speaker. Amazing,
isn't itl While we're talking about it, have you ever wondered
what "AM" slands for? lt stands for amplltude modulatlon
(modulation is another word for change).

-ov-
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CIRCUIT #202 The "Wireless" Rain Detector

This circuit is another example of combining two simple cir-
cuits to make a more advanced one. Here we have combined
the RAIN DETECTOR and the RADIO STATION. Although
the two sections of this project are not exactly like the previous
circuits, they work in the same way. We had to make some
small changes so the two parts would "get along" better. You
will put the two LONG WIRES in water, as you did before, but
this time you will use the AM radio to receive the "alarm"
signal. Don't forget, you have to adjust the TUNING KNOB
until you can hear the signal coming from the WIRELESS
RAIN DETECTOR.

In the schematic you will see that the output that went to the
EARPHONE in the other rain detector is now going to the
RADIO STATION or "transmitter" section of the circuit. The
TUNING KNOB adjusts the transmitter's frequency to match
the setting on the radio dial. And the ANTENNA COIL sends
the signal out into the air where the AM radio picks it up and
turns the radio wave signal into sound.

This rain detector can be used in the same ways as the other
one, except you will have the convenience of hearing the
alarm over the radio instead of through the EARPHONE.
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CIRCUIT #21:The Metal Detector

Perhaps you have seen people at a beach or park searching
for "buried treasure" with their metal detectors, and you've
wondered how an electronic device can "see" the metal. Well,
here's one way.

When the circuit is complete, you will again need an AM radio
to act as the "voice" of the circuit, but this time the radio will be
tuned in a different way. Set the dial to a station that is weak
and does not come in very clearly. Then adjust the TUNING
KNOB until the radio station is blocked out by a "squeal." Next,
fine-tune the TUNING KNOB until you get the lowest tone
"squeal" you can. Now you're ready to test the METAL
DETECTOR.

Take a piece of metal (try a coin) and touch it to the end ol the
ANTENNA COIL core. The squeal tone will go away to
indicate the presence of metal.

This circuit is a radio wave transmitter similar to the others you
built, but in this circuit the signalfrom the transmitter is used to
interfere with or block out another weak radio signal. When
metal is touched to the core ol the ANTENNA COIL the fre-
quency of the blocking signal is changed enough to stop its
interference with the weak radio station, and that is your signal
that metal is present.
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CIRCUIT #22= Blowing ..ON" A Gandle

On your birthday you make a wish and blow out the candles.

W:l! in this circuit you can btow "on', the LED (we were just
kid.ding_about blowing "on" a candle). We are using the EAR-
PHONE as a miaophone, again. Once you coirplete the
wiring, blow into the EARPHONE and the LED wiil tight up as
long asyou keep_llowing_. you can also get the LED to tight by
yelling into the EARPHONE, but the blowing seems easier
(and your parents will appreciate that it is quieter).

This circuit is a two-transistor amplifier that uses the electricity
created by the air hitting the EARPHONE as an input to turn on
the output and the LED. Your friends will be amazed, but it isn,t
magic, it 's ELECTRONICS!
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CIRCUIT #232 The Blinker

A circuit like this one might be controlling the blinker in your
parent's car. Since it turns on and off you might guess that it is
an oscillator and you'd be right. lt's a type of oscillator
called an astable multivlbrator. lt is designed so that, when
one transistor is on the other is off ; and they continually switch
back and forth, or vibrate, from "on" to "otf."

Just like the one transistor oscillator, the frequency of the
multivibrator is controlled by the combination of resistors and
capacitors. Since there is such a big difference in size
between the capacitors used here and the other two
capacitors in the kit, it would not be practical to use them here.
But you can replace the 100K ohm resistor with the 470K ohm
resistor and see what happens. You probably already know,
but try it anyhow.

Finally, do yor.r know which transistor is on when the LED is
on? You should be able to tell from the schematic. lt's the right
one.. . . . .  ofcourse!

-8V-
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CIRCUIT #24: The

From the wiring sequence and the Schematic, you can see
that this circuit is almost exactly like the BLINKER. The differ-
ence is that we have changed the frequency of the oscillation
(with capacitors . . . . . . just like you did in the one-transistor
oscillators), and we also changed the form of the output from
lighting the LED to making a sound in the EARPHONE.

Right now you may be asking why we told you it wouldn't be
practical to use the smaller capacitors in the last circuit, and
then we used them here. The reason is that the f requency is so
fast that you wouldn't have been able to see the LED going on
and off. lt would have looked like the LED was on all the time,
but the EARPHONE can use this high frequency to produce
sound that you can hear.

As in the BLINKER you can change the f requency by replacing
the 100K ohm resistor with the 470K ohm resistor.

Two-Transistor Osci I lator
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C|RCU|T #25: The Timer

This circuit is also a multivibrator, but it is a special kind called
a one-shot multivibrator, Whgn you finish wiring you,ll see
why it is called that. press the KEy ind release it immediately.
l1e,!ep wiil tight and stay on tor a tew seconOs anO then go
off. lt will stay on for the same amount of time every time you
press the KEY, even if you hold the KEy Cown lon'ger
sometimes. The time the LED stays on is controlled bythe i00pF capacitor, so you could change the time OV ctra,iging the
capacitor - or the resistor thafcontrols its lischaige"(the
I QQf onm). The name ,,one-shot" 

comes trom tfre tact inaitne
LED only comes on once for each time the input is connect"d
by pressing the KEy.
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CIRCUIT #26; The Memory

This type of circuit is used in computers, because it has the
ability to remember to stay on even after the original input has
been removed. When you finish wiring, we'll show you what
we mean.

Touch the LONG WIRE to 15 and the LED willl ight up. Now
remove the wire from 15 and,the LED stays on. lt remembers
the "order" you gave it to be "on." Next touch the LONG WIRE
to 12 and the LED goes otf . lt will rememberto stay off untilyou
tell it to be on again by touching 15. In a computer this kind of
circuit could be set to remember the number 3 or the letter A. or
just about anything.

Another name for this circuit is the bistable switch or
"flip-flop." lt works the way it does because of the way the two
transistors are connected. The explanation may seem a little
confusing at first, but follow it carefully and you'll see that all
the components are working just like we've shown you in other
circuits.
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Before you touch the LONG WIRE to 15 or 12, the left
transistor is on, but when you touch 1 5 you make a short circuit
around the input of that transistor and turn it otf. When that
happens, the electricity that was going through the left output
begins to flow through the 10K ohm resistor and to the input of
the right transistor. This turns on the right transistor's output
and, of course, the LED. The LED stays on when the LONG
WIRE is removed from 15, because the electricity that was
flowing to the base of the left transistor through the 100K ohm
resistor will continue to go through the output of the right
transistor; it is following the path with least resistance.
Electricity always does that. When the LONG WIRE is touched
to 12, the input to the right transistor is short-circuited and the
output on the right is turned otf. This allows the flow of
electricity to return as it was before you did anything with the
circuit.
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CIRCUIT #27: The "AND" Gate

The AND gate is another type of circuit that is used in com-
puters (and in your calculator, too). In fact all the remaining
circuits are used in computers - but there are other uses too.

When you finish wiring, touch the LONG WIRE from 25 to 31.
Nothing happens. Now remove that wire and touch the LONG
WIRE from 29 to 33. Again nothing happens, but if you touch
both wires at the same time the LED will light. lt's like having
two wall switches in your room and having to turn them both on
before the light comes on. Computers use these circuits to add
things together. By using many of these circuits, the computer
can add many things together.

Besides in a computer, can you think of a use for this circuit?
How about . . . for telling an astronaut whether both hatches of
the spaceship's air lock are closed? There are many more
uses and we're sure you'll think of some ol them.

The AND gate works as it does because both transistors have
to be on before there is a complete path for the electricity to
flow through, the LED. Look at the Scher,natic and trace the
output circuit's path.

When transistors are connected in this way the outputs are
said to be in "series."
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CIRCUIT #28= The 'rOR" Gate

The OR gate is a computer circuit. Another name for the types
of circuits used in computers is "logic" or "digital" circuits.
Complete the wiring sequence and touch the LONG WIRE
from 25 to 31 . The LED should light. Now remove that connec-
tion and touch the LONG WIRE from 29 to 33. Again, the LED
should light. Instead of needing both transistors to be on
before the LED lights, like the AND gate, this circuit works if
either one transistor OR the other is on. This is like having two
wall switches in your room and either one of them will turn on
the light.

This circuit works as it does because touching either one of the
LONG WIRES turns on a transistor, and there is a complete
path for the electricity to flow through the LED if either transis-
tor is on. Again, tracethe path of the electricityon the Schema-
tic and you will see a path through either transistor output.
When transistors are connected this way the outputs are said
to be in "parallel."
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CIRCUIT #29: The "NAND" Gate

As you might suspect the NAND gate is the opposite of the
AND gate (Not AND). In this circuit you must connect both
LONG WIRES (25 to 31 and 29 to 33) to turn the LED (the
output) otf. One use for a NAND gate, besides in a computer,
might be for the door buzzer in your parenl's car. They have to
close both doors (two inputs) to turn off the buzzer (the output).

ln the Schematic you will see that when both connections are
made, both transistors are on, and that makes a short circuit
around the LED, through the output circuits of the transistors.
The LED then has to go otf.
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CIRCUIT #30: The "NOR" Gate

THE NOR gate is another "logic" circuit and is the opposite of
the OR gate (Not OR). Here, connecting either one input OR
the other (25 to 30 or 29 to 32) will turn off the LED (output).

By following the paths of electricity in the Schematic you will
see that connecting either input (and turning on that transistor)
will make a short circuit around the LED through the output oi
that transistor. This probably seems very simple to you by
now. lf it does . . . . GOOD . . if not, then it will with a
little more practice with electronics and schematics. Just
remember that once you know how each component of the
circuit works, you can figure out how and why the circuit does
whatever it does.
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WHAT NEXT?

Now that you have built all the circuits in this kit, there are
several differentthings you can do next. You maywantto build
them all again, or maybe just the ones you thought were really
"special." lf there were some circuits you would like to make '

permanent models of, you can buy the extra parts (resistors,
capacitors, LED's, etc.) that you need at your local RADIO
SHACK store.

lf you want to learn more about electronics in kit form before
you strike out on your own, the RADIO SHACK 200-in-1
ELECTRONICS LAB is super. RADIO SHACK also has some
great books about elecironics, like ENGINEER'S NOTEBOOK
and UNDERSIA/VDTNG SOLID STATE ELECIPONICS. Also,
there arb many good books about electronics at your school or
public library. Whether you plan to continue electronics as a
hobby or make it a career, we hope you I-IAVE FUN!

By the way, here is the Schematic for the first circuit you built
(the Siren). When you built it we bet it seemed pretty compli-
cated, but now, with a little experimenting you can probably
ligure it out in no time.
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PARTS LIST

Antenna Coil (with 5 leads)

Antenna Holder

Bar Antenna

Battery Contact, W Size

Bhttery Contacts, S Size (2)

Battery Holder

Capacitors:

O,OO22,uF, ceramic disc type

O.O22,uF, ceramic disc type

1O/uF, 16-volt electrolytic type

1OO/uF, 1O-volt electrolytic type

Diode, 1N6O ( Germanium)

Earphone, high impedance, crystal type

Frames, plastic (right, left) (2)

Key Lever

Knob for Key

Knob for Variable Capacitor t luning)

LED, SR-503 (or LT-42O3), Red

Nut, 3mm (5)

Paper Panel

Resistors:

680 ohm

5.6K ohm

1 OK ohm

lOOK ohm

470K ohm

Screws:

2.6x4mm

3 x 8 mm(S)

2.6 x 3 mm(2)

Spring Terminals(43)

Transf ormer !

Transistor. 2SC945 (or 2SC828),

NPN, si l icon (2)

Variable Capac i tor,  265 pF (Tuning)

Wires:

White, 7.5 cm(7)

Red, 15 cm(8)

Blue 25 cm(3)

Green. 3m
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