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Project 91 Triple Blinker

" 2 3 4 5 6 7

Build the circuit as shown and turn on the switch (S1). Three LEDs (D1,
D6, and D8) will be blinking.

The red and white LEDs are controlled by the color LED using the
transistor (Q2). If you remove the color LED from the circuit then the
other LEDs will not blink.

Project 93
Funny Speed
Motor with

Light

Build the circuit as shown and turn on the switch
(S1). The color LED (D8) is blinking and the motor
(M1) spins at different speeds. Try this circuit with
the glow fan on the motor, and without the fan.

The motor is controlled by the color LED using the
transistor (Q2). If you remove the color LED from the
circuit then the motor will not spin.

Use the preceding circuit, but
add the red LED (D1) across
points A & B (“+” to A). This
adds another blinking light.

\_: this circuit the color LED is
powered by one set of batteries, and
the motor is powered by different set.
This was done because the motor
produces electrical pulses as it spins,
WARNING: Moving [parts. Do and these pulses can confuse the
not touch the fan or mptor during foo_oﬂ EER;

operation.
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Project 96 Counting Light

The color organ is counting

how many times light turns the . .
phototransistor on or off. At Build the circuit as shown and turn

some count levels, the color || on the switch (S1). Place one of the
organ ij—._@mm colors. LED attachments over the LED on
the color organ (U22). Connect
the color LED (D8) using the red
& black jumper wires and hold it
just above the phototransistor (Q4),
so that it shines directly into the
phototransistor. For best effects,
do this in a dimly lit room. Every
few seconds, the color organ light
will change colors.

Build the circuit as shown and turn
on the switch (S1). Place one of the
LED attachments over the LED on the color
organ (U22). Connect the white LED (D6)
using the red & black jumper wires and
hold it just above the phototransistor
(Q4), so that it shines directly into the
@) StrobelC ‘o phototransistor. For best effects, do this in

- a dimly lit room. The color organ light will
1 z. change colors, the lever on the adjustable
_ resistor (RV) controls how fast the colors
change.

-51-



INmI

“LI00J YIep B
0} Buinow A1y ‘sueddey siyi 4| “sIyb1| Woos 8wos 10 BIuNS Ul paseyul
0} 8np ‘|0Jju0D BjoWaI B INOYNIM 8JBAIOR ABW NNDJIO SIYl SOWNBWOS

"(dS) 4exeads pue (La) g3 pas
8y} aleAnoe o} uonung Aue sseud pue (ygn) 8|Npow paJeljul ay] pIemo)
|013u0D Bjowas INOA WI0d *(1.S) YoNMS auyj UO UIn} pue HNoJid 8y} pjing

\/\l

"8LWoy InoA ul [013U0D 8joWwsl gAQ/08I81S aloway
/AL Aue se yons ‘1oeloid s1y) 40 [0U0D S}0WSI Paieljul Ue pasu NOA
daag 2 yullg 9/ 66 }o9loud
(=) (=) o (=) =) (=) H_
4 13
°oF ¢
[} : [4
H - o)) 3
o
1o
Z €

o o o ol

M (=]

g g i o

"}JO suIn} @37 J0j0o 8y} pue Jojsisuesjojoyd ayj uo bl sulysg "uo sq z € A

pInoys (8a) @37 40109 ay} (1) Joisisue.jojoyd sy} J8A0D 10 W00 Yiep B 0

Ul 3IN2J10 8y} 89e|d *(1'S) YoUMS 8u) U0 uln} pue UMoys Se JINaLio 8y} pjing b z z
= R OREINETL S ).

1
= ! L v
8 = = 4 € Z E: ]

3yb11 3o wbug

86 }o9loid




Project 100

w

Stuck On Light

Project 101

2

Build the circuit as shown, and note that several
parts are stacked over others. Turn on the slide
switch (S1); nothing happens.

Now push the press switch (S2); the white LED (D6)
turns on and stays on. The white LED will stay on
until you turn off the slide switch.

Stuck On
Lights

i
1009 SISTO! _

Controlled Rectifier). An
SCRis a three-pin device
that once its control pin
is triggered, remains
on until the current flow

N._._‘_m two transistors act
as an electronic device
called an SCR (Silicon

S
Project 102 Stuck on Motor
\\ 1

r.m:ﬂo:@: it stops.

S

N
|
_
I

Build the circuit as
shown, and note that
several parts are stacked
over others. Turn on the
slide switch (S1); nothing
happens.

Now push the press
switch (S2); the
motor (M1) turns on and
stays on. The motor will
stay on until you turn off
the slide switch.

-53-

== b WARNING: Moving
parts. Do not touch |

the fan or motor

during operation.

Use the preceding circuit,
but replace the 100Q resistor
(R1) with the color LED (D8)
or the red LED (D1).

Project 103

Low Voltage Stuck On Lights

Use the preceding circuit, but replace the motor with the
red LED (D1).

Project 104

Stuck On Motor & Lights

Use the project 102 circuit but place the red LED (D1) next to
the motor at base grid locations G5-G7 (“+" to G5). Connect
the red LED to the adjacent points on the motor using the red
& black jumper wires, making sure the jumper wires do not
touch the motor or fan.

Turn on the slide switch (S1), then push the press switch (S2).
The motor spins and the red LED is dim. Turn off the circuit,
remove the fan from the motor, and turn the circuit back on. Now
the red LED is bright because it takes less electricity to spin the
motor without the fan, leaving more electricity for the red LED.
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Project 110

RESISTOR,

Blinking Step Motor

Build the circuit as shown and turn on the switch (S1). The color
LED (D8) is used to control the strobe IC (U23), which turns on the
motor (M1) in short bursts.

To have 3 LEDs, place the red LED (D1) directly over the white
LED (D6).

Blink Step Beep

Build the circuit as shown and turn on the switch (S1). The color
LED (D8) is used to control the strobe IC (U23), which turns on the
motor (M1), white LED (D6), and speaker (SP) in short bursts. The
circuit also works without the fan on the motor.

If you replace the motor with the black jumper wire, the white LED will
be a little brighter.

WARNING: Moving parts. Do

not touch the fan or motor during
operation.
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Project 116

Buzzer

10)

Project 117

Higher Pitch Buzzer

Use the preceding circuit, but place the 5.1k resistor directly over the
100kQ resistor using a 1-snap. The pitch of the tone is higher now, but
the circuit may not make noise on all settings for the adjustable resistor.

This circuit is an
oscillator, which uses
feedback to control
the pitch of the
sound.

Build the circuit as shown and
turn on the switch (S1). Move
the lever on the adjustable
resistor (RV) to vary the pitch
of the buzzing sound.

Project 118

Photo Light & Motion

Use the circuits from projects 116-117, but add the phototransistor (Q4)
across base grid locations B2-B4 (between RV and R1, “+” on the left),
on level 3. Vary the amount of light on the phototransistor to change the
sound, while also varying RV.

Project 119
Slow Light &
Motion

Use the circuits from projects 116-
117, but replace the 0.1uF capecitor
(C2) with the 100puF capacitor [C4),
“+"to the right. Turn the switch on
and patiently wait. The speaker will
beep and the color LED (D8) will flash
every 5-20 seconds, depending on the
resistors.

-57-

Project 120 Light Up the Fan

Build the circuit as shown, place the glow fan on the motor

(M1), and turn on the slide switch (S1). Place the circuit in
a dark room and push the press switch (S2) to spin the fan.
The color LED (D8) lights up the spinning fan.

W._.:m circuit with the color LED is not
electrically connected to the circuit with the
motor. This was done because the motor
produces electrical pulses as it spins, and
these pulses can confuse the color LED.

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

Clear

Black
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Project 126

Fiber Fun

7 2 3 4 5
A _ =)

ISISTO!

10092

More Fiber Fun

Build the circuit as shown.
Place the clear cable holder
on the color LED (D8) and
the black cable holder on the
phototransistor (Q4), then
place the fiber optic cable into
the holders as far as it will go.

Turn on the slide switch (S1).
Light is transmitted from the
color LED, through the fiber
optic cable, to control the
NPN transistor (Q2) and red
LED (D1).

You can replace the red LED
with the white LED (D6), but
the white LED may be dim or
not light.

Project 127
Fiber Fun
Backwards

Use the preceding circuit but
swap the locations of the
phototransistor (Q4) and the
100kQ resistor (R5), keep
the “+" side of Q4 in the
same direction. Now the red
LED will be on whenever the
color LED is off.

Project 128

& 5

o

107
(=)

Build the circuit as shown. Place
the clear cable holder on the color
LED (D8) and the black cable holder on
the phototransistor (Q4), then place the
fiber optic cable into the holders as far
as it will go. For best performance the
fiber optic cable should stand straight
up in the holders, without bending them.

Turn on the slide switch (S1). Light
is transmitted from the color LED,
through the fiber optic cable, to
control the PNP transistor (Q1) and
red LED (D1). The speaker is used to
help limit the current through the color
LED, and will not make noise.

For more fun, swap the locations of
the color LED (D8) and red LED (D1).
You may also replace either LED with
the white LED (D6), but the white
LED may be dim or not light.

Project 129
Other
Fiber Fun

Use the preceding circuit but
swap the locations of the
phototransistor (Q4) and the
100kQ2 resistor (R5), keep
the “+" side of Q4 in the
same direction. Now the red
LED will be on whenever the
color LED is on.




"HNOID BU3 4O Jley ybu ey ul @37 ey Jo uiny (im youms ssaid ayy Buiysnd MON "UOI1081Ip BWEeS 3y} ul +1)
10 8pIs .+, 8y} deey ‘(gH) Joisisal THOOL 8y} pue (p1) Joisisueljojoyd 8} Jo suoneoo| sy} dems Inq §noaio Buipsoaid sy asn

HO

-NYsS 19qi4

LEL )oaloud

~

0 Z N "speads Jaybiy yonuw je nq
T W e 5 T ‘swa)shs Buipos sepwis Buisn Aunoo ayy ssosoe ejep puss
R R ¢ _ M sweisAs suonesiunwiwos sondo Jaqy UISpopy "SUIBISOMN
o ek . M i I Ajeadss ‘seinow poomAjjoH Ul 0} peliajel SaWBWOS sI
3 9 i A | 1l "Aepoy esn epim ul j,usi 31 ybnoy; ‘suoneoIuNWILIOD olpe.
..... g = n H jo shep Aues ay) ul AjpAIsusixe pasn osje sem 1| ‘lojusAul
= ¥ S i, D slleye 8po) 8SIO) paLEU SEM j| ‘(s1sinqg ywsuesy Buoj 1o
— o e S d 3 Moys) saysep pue sjop jo eousnbes e pue weisAs siy; Buisn
) s * 2 i S 3 seouessip Buo| JeAo uonewojul puss 0} padojersp Sem 8pod
AN T b e ) ~ @ v "oIsnW 10 $8210A UBLWINY Ul PAUIRILOD salouanbalj jo sbuel
- “T T uonsanp =l 7O 8y puss jou pinoo pue ‘(Buniiisue.) 10U 1o Bumiwsuey ‘si
T TT ewwo) M ~ 8 1ey) 4o Jo uo - sajels omy pey Ajuo j -Aimueo Lig| ay1 Jo
=l poLied = N B v Jley Jeye) eyl ul pasn Ajppim sem yoiym ‘ydeibaje ayy sem
& 300D ISHON weysAs suoydsys) s,Aepoy Jo Jeuunielo) ay| :epon asiop I
\ ./J iean
"8jeAljoe 0} abeyjon teybiy sauinbai g ‘si0j0o abueyd 1,uom
pue Jeybuq aq ued Q37 eNym eyl (8a) @3 40109 Byl yuM Ji < 7 P
doe(das ‘wip si Jo ybi| Jou s80p (90) QI OHYM By} J| :BlON z 2
‘(9a % 1q) ©
SA37 8Nym pue pal 8y} Jo suoleoo| ey} dems ued noA ‘pasisap |
'as|ou ayew 5 1 )
jou jim pue ‘g3 pai sy} ybnouy} Jualno ey} ywi djey o} pasn si S
Jaxeads 8y "senio Jualayip ul spualy 1noA o} sebessau puss 0} i
NN2JIO siL} 8sn pInod noA ‘1ebuoj 10| & sem ajqeo oido Jaqiy InoA Jj - L B
"8p0Q esio|y Buisn sunosd ay) usemiaq sebessalu 19109s puas +| f
01 sewy [etenss (g8) youms ssaud ayp ysnd uayy ‘(1S) youms lacl 4 O
8pIIs 8y} uo uin] ‘wayy Buipuaq Jnoyum ‘siapjoy ayy ul dn Jybrens 0 /\
Puejs pinoys ejqea ondo Jaqy ey} souewuopad 1saq 104 "06 |jIm "
)l se Jej se siap|oy sy} ojul 8|qeo ondo Jaqy ay) soeid usy} ‘(D) L
lojsisuesojoyd sy} uo Japjoy |qed or|q 8y} pue (La) 3] pe. S 2 &

8} UO Jopjoy 8|qed Jesjo 8y} 80B|d "UMOYS SE IN0II0 8y} pjing

9po09 3SION

o€l 303foad




4 5
© )

Project 132
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Blow On Fiber

Build the circuit as shown. Place the clear
cable holder on the color LED (D8) and the
black cable holder on the phototransistor
(Q4), then place the fiber optic cable into
the holders as far as it will go. For best
performance the fiber optic cable should
stand straight up in the holders, without
bending them.

Turn on the slide switch (S1), and blow on
the microphone or talk loudly into it. The
signal from the microphone will be sent
through the fiber optic cable to the right half
of the circuit, to activate the red LED (D1).

/'

Fiber Music

Build the circuit as shown. Place the clear
cable holder on the color organ (U22) and
the black cable holder on the phototransistor
(Q4), then place the fiber optic cable into
the holders as far as it will go. For best
performance the fiber optic cable should
stand straight up in the holders, without
bending them.The clear holder will be a
loose fit.

Connect a music device (not included) to
the color organ as shown, and start the
music on it. The music plays on the speaker
(SP) while the LED on the color organ
controls the red LED (D1) through the fiber
optic cable. Set the volume control on your
music device for best light & sound effects.
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Project 136 Motor Power

Project 137
More Motor Power

Build the circuit as shown, push the press
switch (S2), and look at the brightness of the
red LED (D1). Try it three ways: with no fan
on the motor, with the glow fan on the motor,
and keeping the motor from spinning with your
fingers. When the motor is spinning, you will
hear noise from the speaker (SP).

Use the preceding circuit but replace the red
LED (D1) with the color LED (D8) or the white
LED (D6), see how they compare to the red LED.

\._.:m color and white _.mcwj

need more electricity to light
than the red LED. The motor
“noise” that you hear on the
speaker can also confuse the
color LED and disrupt its color
fumnma. .

The motor needs a lot of electricity to start spinning, but needs less the
faster it is spinning. Wheri kept from spinning by your fingers, the motor
sucks up all the eleciricity leaving none to light the red LED. With the fan
on the motor, the LED gets enough electricity to light. When the motor
is spinning without the fan, the LED gets lots of electricity and is bright.

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

Reflection Detector

Build the circuit as shown and turn on the switch (S1). Place the
mounting base over the phototransistor (Q4). Set the lever on the
adjustable resistor (RV) all the way toward the NPN transistor (Q2).
Move the circuit into a dimly lit room, so that the color LED (D8) is off.

Place a mirror direcily over the white LED (D6) and photo-transistor
(Q4), or hold it facing a wall mirror. When enough light from the white
LED reaches the phototransistor, the color LED will turn on, indicating
that a reflection has been detected.

The mounting base is used to block direct light from the white LED to
the phototransistor, and to shield the phototransistor from room light.
If your room is very dark, you may get better results by placing the
mounting base over the white LED instead of the phototransistor.
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Project 140 Slow Motor Speed Control

The motor needs a lot of electricity to
start spinning, but needs less the faster it

is spinning. The resistors (R1 & RV
limiting how much electricity flows
motor can barely spin.

Project 141
Slow Motor Sitart Aid

Build the circuit as shown; do not place the fan on the
motor. Set the lever on the adjustable resistor (RV)
toward the 3-snap. Turn on the switch (S1) to start the
motor (M1). If the motor does not spin, then give it a
push to get it started. Use the lever on the adjustable
resistor to control the motor speed. If the motor does
not spin even after giving it a push then replace your
batteries.

Turn off the switch and turn the motor shaft counter-
clockwise with your fingers. Now turn the switch on try
turning the motor counterclockwise; now it is harder
because the circuit is trying to turn the motor clockwise
at the same time.

R/C Motor

You need an infrared remote control

Use the preceding circuit btt add the 100pF
capacitor (C4) directly over the 100Q resistor (R1),
“+” side towards the motor. The circuit works the
same, but starts more easily.

If you have a larger 470uF capecitor (C5), which is
included with some other Snap Circuits® sets, then
you can use it in place of the 100uF capacitor. It will
make the motor start even more easily.

J.:m capacitor allows a short surge
of electricity to flow through it until it
charges up. This short surge bypasses
the higher resistance of the res stors,
fm:n_ helps the motor get going.

-65-

for this project, such as any TV/stereo/
DVD remote control in your home.

Build the circuit and turn on the switch
(S1). Point your remote control toward
the infrared module (U24) and press
any button to spin the motor (M1).

Next, remove the 100uF capacitor
(C4). The circuit woks the same,
except now the motor moves in small
steps.

Sometimes this circuit may activate
without a remote control, due to
infrared in sunlight or some room
lights. If this happens, try moving to a
darker room.

WARNING: Moving parts. Do not
: touch the fan or motoer during operation.
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Project 145

Musical m_..m_umm

Build the circuit and turn
on the switch (S1). Make
your parts using either the

water pudd
the drawn p

or the pencil parts method

(C). Touch

jumper wires to your parts
and listen to the sound.

.”_ Method A (easy): Spread some water on the j@
| table into puddles of different shapes, perhaps

| like the ones shown here. Touch the jumper /U

| wires to points at the ends of the puddles. il

Method B (challenging): Use a SHARP pencil (No. 2 lead is cmmz
| and draw shapes, such as the ones here. Draw them on a hard, flat
| surface. Press hard and fill in several times until you have a thick,
| even layer of pencil lead. Touch the jumper wires to points at the
| ends of the drawings. You may get better electrical contact if you wet
| the metal with a few drops of water. Wash your hands when finished.

les method (A),
arts method (B),

the metal in the

| Method C (adult supervision and permission required): Use

Long, narrow shapes have more
resistance than short, wide ones.
The black core of penci
graphite, the same material used
in resistors.

Is is

some double-sided pencils if available, or VERY CAREFULLY break
| a pencil in half. Touch the jumper wires to the black core of the pencil
at both ends.

Project 146

Human & Liquid
Sounds

Use the preceding circuit but touch the metal in
the jumper wires snaps with ycur fingers. Wet
your fingers for best results. Your fingers will
change the sound, because your body resistance
is less than the 100kQ resistar (FI5) in the circuit.

Next, place the loose ends of the jumper wires in
a cup of water, make sure the metal parts aren't
touching each other. The water should change
the sound.

Now add salt to the water and stir o dissolve it.
The sound should have higher pitch now, since
salt water has less resistance than plain water.

Don'’t drink any water used here.

(1

2

Build the circuit and turn on the switch (S1).
Touch the metal in the jumper wire snaps with
your fingers. Use the lever on the adjustable
resistor (RV) to adjust the sensitivity of the

circuit. You may see a difference in the light
brightness just by pressing the contacts harder
with your fingers.

Next, place the loose ends of the jumper wires
in a cup of water, make sure the metal parts

aren't touching each other. The water should
change the light brightness. Readjust sensitivity
using RV.

Now add salt to the water and stir to dissolve
it. The light should be brighter, since salt water
has less resistance than plain water. Readjust
sensitivity using RV.

WARNING: Don't drink any water used here.

-67-
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Project 150 Transistor

6 7 8
S Build the circuit and turn on the slide switch (S1). Slowly move the

lever on the adjustable resistor (RV) across its range while watching
the brightness of the red & white LEDs (D1 & D6).

\._.qm:m_m”oa_ such as the NPN :m:m_m”ov

O A . (Q2), can amplify electric currents. In this
1 circuit, the adjustable resistor controls a
small current going to the transistor through
the red LED. The transistor uses this small
current to control a larger current through the
T white LED. At some RV settings, the control
LA current is too small to light the red LED, but
the transistor-amplified is large enough to
,r__mz the white LED. g

i saa skl

Project 151 Another Transistor

A 2 3 5 6 7 8 ; s

No The PNP transistor (Q1) is just like This circuit is just like the preceding one,
the NPN transistor (Q2), except except uses a different type of transistor.
that the currents flow in opposite Build the circuit and turn on the slide
directions. switch (S1). Slowly move the lever on

the adjustable resistor (RV) across its
range while watching the brightness of
the red & white LEDs (D1 & D8).
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156 Photo Current Amplifier

Build the circuit, turn on the switch (S1), and vary the
amount of light on the phototransistor (Q4) using your
hand. Compare the brightness of the white LED (D6)
and color LED (D8).

Swap the locations of the white and color LEDs, and
compare the brightness now.

Project 157
LEDs &
Transistors

Use the preceding circuit but
replace either LED (D6 or D8)
with the red LED (D1). Compare
all three LEDs, in both locations.

\.m:m NPN transistor (Q2) is a current

amplifier. When a small current
flows into Q2 through the left branch
(through Q4), a larger current will
flow into Q2 through the right branch
(with R1). Green arrows shown
the current flow. So the LED on the
right side will be brighter than the
LED on the left side. The current in
the right branch might be 100 times
f_mﬁmﬂ than in the left branch. )

Project 158 PNP Amplifier

The PNP transistor (Q1) is just like the
NPN transistor (Q2), except that the
currents flow in opposite directions.
Green arrows shown the current flow.

LED brightness depends on ﬁ:mj
materials used, construction
quality, and the current through
it. The white LED is super-bright,
the red LED is low-brightness,
and the color LED is between
the others. )

This circuit is just like the preceding one except
it uses a different type of transistor. Build the
circuit, turn on the switch (S1), and vary the
amount of light on the phototransistor (Q4)
using your hand. Compare the brightness of
the white LED (D6) and color LED (D8).

Replace either LED (D6 or D8) with the red
LED (D1). Compare all three LEDs, in both
locations.

[T
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Project 161 Current Controllers -
Series

Resistors are used to control
the amount of current through a
circuit. Increasing the resistance

decreases the current.

Turn on either or both switches (S1 & S2) and
compare the white LED (D86) brightness.

This circuit has the 100Q resistor (R1), the
5.1k resistor (R3), and the 100kQ2 resistor (R5)
arranged in series. The switches are used to
bypass the larger resistors. The largest resistor
controls the brightness in this arrangement.

Current Controllers -
Parallel

Turn on either or both switches (S1 & S2) and compare the white
LED (D6) brightness.

This circuit has the 100Q resistor (R1), the 5.1kQ resistor (R3), and
the 100k< resistor (R5) arranged in parallel. The switches are used
to disconnect the smaller resistors. The smallest resistor controls the
brightness in this arrangement.

By o
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Project 166
Photo Light Control

./

Project 167
Air Pressure Light Control

(The phototransistor
uses light to control || Turn on the switch
electric current. As || (S1). Control the white
more light shines on || LED (D6) brightness by
the phototransistor, || varying the amount of light
the current through || on the photo-transistor
it increases, making || (Q4). Try holding the red,

T:m LED brighter. ¥ green, and blue filters
& over the phototransistor
and see how they affect it.

Replace the white
LED with the red

LED (D1) or the color
LED (D8) and compare
them.

Blow on the microphone (X1).
The white LED (D86) will flicker,
because the resistance of the
microphone changes when
you blow on it.

Talking into the microphone
also changes its resistance,
but you will not be able to
notice the difference here.

You can replace the white
LED with the red LED (D1) or
the color LED (D8), but they
will not be very bright.

Project 168

Slow On, Slower Off

Turn on the slide switch (S1), nothing happens. Now push the press
switch (S2) and hold it down. The color LED (D8) takes a few seconds
to turn on, then will very slowly get dim after S2 is released. The
adjustable resistor (RV) controls the shut-off time.

You can replace the color LED with the red LED (D1) or the white LED
(D86).

‘ﬂ_,:m 100uF capacitor (C4) controls the color
LED through the PNP transistor (Q1). Pressing S2
quickly charges up the capacitor, and releasing S2
allows the capacitor to slowly discharge. Capacitors
can store electric charge and release it when needed,

ﬁmo they are often used in timing circuits like this.
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Project 174
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Light Buzz

Turn on the switch (S1). If there is enough light on the phototransistor
(Q4), then nothing will happen. Cover the phototransistor with your
finger, now the speaker (SP) makes noise and the color LED (D8)
flashes. Wave your fingers over the phototransistor to vary the sound.

Replace the color LED with the red or white LEDs (D1 & D8). The light
and sound will be a little different.

Delay Lights

Turn on the slide switch (S1), and push the press switch (S2). The color
and white LEDs (D6 & D8) come on slowly but will stay bright for a long
time after you release the press switch. Connect the red jumper wire
across points A & B if you get tired of waiting for the LEDs to turn off.

Replace the 5.1k resistor with the 100k() resistor. Now you have to
push the press switch for much longer to make the LEDs bright.

Replace the 100pF capacitor (C4) with the smaller 0.1uF capacitor
(C2). Now the LEDs turn on and off much faster, because C2 does not
store as much electricity as C4.
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Project 179 3D Pictures

-
These pictures contain separate _.maj

& blue images, taken from slightly
different viewpoints, combined together.
When you view them through the red
& blue filters, each eye sees only one
image. Your brain combines the two
images into the single picture that you
“see”, but the differences between the
two images make the combined picture
seem three-dimensional.

Loak at the pictures here; they probably look blurry. Now place
the red filter in front of your left eye and the blue filter in front of
your right eye, and look at the pictures again. Now the pictures
look clearer, and you can see thiem in three dimensions (3D).

How 3D works:

Most people have two eyes, spaced
about 2 inches apart. So each eye
sees the world a little differently, and
your brain uses the difference in views
to calculate distance. For each object
in view, the greater the difference
between the two scenes, the closer it
must be. If you close one eye, you will
have a harder time judging distance —
try catching a ball with just one eye! (Be
sure to use a soft ball if you try playing
catch with one eye.)

When you watch a 3D movie in a theater,
you wear 3D glasses so that each eye
will see a different image. The movie
screen actually shows two images, and
the glasses filter them so that only one
image enters each eye. Most movie
theaters use polarized images and
glasses with polarized lenses, so that
each eye sees a different image.

Another way to make 3D is using red &
blue images, then view using glasses
with red & blue filters, as you are doing
in this project. Unfortunately this method
does not give you the color quality that
the polarization method has.

. J
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Proj

Infrared Optical Audio

Remote

2

ect 181
W
(0] ® s

u23

Strobe IC '@

You need an infrared remote control for this project,
such as any TV/stereo/DVD remote control in your
home.

Build the circuit as shown. Place the clear cable holder
on the white LED (D6) and the black cable holder on
the phototransistor (Q4), then place the fiber optic
cable into the holders as far as it will go. For best
performance the fiber optic cable should stand straight
up in the holders, without bending them.

Turn on the switch (S1). Point your remote control
toward the infrared module (U24) and press any button
to activate the white LED (D86). Light is transmitted from

the white LED, through the fiber optic cable, to control
the strobe IC (U23) and speaker (SP).

The motor (M1) is used as a 3-snap here, and will
not spin. Sometimes this circuit may activate without
a remote control, due to infrared in sunlight or some
room lights. You may get better results in a dark room.

Headphones (Optional)

Project 182

Test the Color Organ

This project tests the features of the color organ (U22), and will be referenced by
the Advanced Troubleshooting section on page 15.

A.Build the circuit, and turn on the switch (S1). The light on top of the color organ
should be changing colors.

B.Remove the 0.1uF capacitor (C2), add a 2-snap across the points marked Y &
Z, and reset the circuit by turning it off and on using the switch. Connect the
red jumper wire between the point marked “X", and points marked “R”, “G”,
or “B” in the drawing. Touching R should make the light red, G should make
it green, and B should make it blue.

C.Remove the 2-snap that was added across points Y & Z. Connect a music
device (not included) and headphones (optional, and not included) to the
color organ as shown, and start music on it. Set the volume control on your
music device so that the light on the color organ is changing (the light will not

change if your volume is set too high or too low).




