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Amazing Amazing 
ArchitectureArchitecture

If you could design the world’s 

coolest house, what would it be? 

A treehouse? A tiny house? 

A mega-house? Could you ride a 

gondola from room to room? Would 

you install an elevator to the roof? 

Would it be high-tech, with hidden 

alarms and trapdoors? Maybe you 

prefer a cozy cottage with a flickering 

fireplace. The components in this 

kit let you build amazing structures 

and wire up circuits for lights, sound, 

motion, and more!

The modular building system and 

electrical components let you 

build endless combinations and 

configurations.

Wherever your creativity leads you, 

Archi-TECH Electronic Smart House 

can help you get there. 

YOUR KIT INCLUDES:

Punch-out 
Accessories

(21)

Requires 2 1.5V AAA 
(LR03) batteries 
(sold separately). 
See back cover for 
battery installation.

Base Boards (10) for 
floors and ceilings

Floor and Wall Panels (10)

Wires (8)

Posts (20)

Spindles 
(2)

Yellow LEDs 
(2)

Flickering 
LED

Red Flashing 
LED

Staircase

String

Battery 
Post

Battery Post

Yellow LED

Flickering LED

Flashing Red  LED

Switch

Push Button

Forward/Back
Switch

Light Sensor

Speaker

Motor

Motor

Light 
Sensor

Switch Speaker

Push 
Button

Forward/Back 
Switch

Building Components

Red Jumper Wires

Gray Extender WiresInstructions for Parents

Electrical 
Components

Component
Key

Architecture is the art and science of 

designing and building structures—

especially ones that can be lived in.

Architecture also refers to a building’s style. 
Examples include Modern, Gothic, Neoclassical, 
and Art Deco.

Something missing or broken? Call SmartLab Toys 
Customer Service at 1-866-319-5900. 
We will happily resolve your concerns.

Do not disassemble or alter any electronic parts. Alteration could cause the toy 
to stop functioning permanently or overheat. Battery leakage could occur.

Do not shine LED 
light in the eyes.

Please read over the activities prior to your child’s experimentation. Because children’s abilities vary so much, supervising adults should exercise discretion as to which activities are suitable for their child. Make sure your child understands the following:
• Connect the wires only as directed in the instructions.
• Not all wires will be used in every activity.
• Not all component ports will be filled in every activity.
• Do not connect Light Sensor to Motor.
• • NEVER stick the wires into any electrical outlet or socket.NEVER stick the wires into any electrical outlet or socket.

Positive 
Port

  Negative 
Port

plug

port

plug

plug

  Conductive 
Port
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Add battery post after 
wall posts.

In the projects, look for posts 
highlighted in yellow. These 
will need to be oriented 
differently in the base boards.

ModularModular
Building SystemBuilding System

Once you’ve designed your building, it’s 

easy to build all kinds of structures with 

your modular components. First, create 

a floor plan, then frame in the floors and 

wall posts.

Floor Plan

Frame

Wire Finish

Begin on the ground floor by laying out your 

floor plan with the base boards. How many 

rooms on the first floor do you want? Where 

do you want them? How big is each room? 

Shipping containers carry cargo on ships, trains, and trucks. Now, 
people are giving them a second life as homes, schools, stores, 
swimming pools, and hotels. These heavy duty steel boxes can be 
stacked, modified, and transported just about anywhere. This makes 
them a creative, low-cost way to provide shelter. Like your Electronic 
Smart House, containers are modular units that can stand alone or be 
combined with others to create different shapes and designs. Don’t 
be surprised if one shows up in your town as a school, store, or house!

Once you’ve laid down your 

floor base boards, add wall posts.

Each post is shaped like the letter 
U. Fit a post into a base board 
with the closed end of the U 
facing the front of the house.

Once all the posts you want to use are 
in place, use base boards for the second 
floor or roof.

You’ll insert 
your electric 
components into 
the closed end of 
the U—the wires 
will come out the 
back through the 
open end.

AMAZING ARCHITECTURE 
IN ACTION: SHIPPING CONTAINERS

Press the metal end 
of the black wire 
firmly into any one 
of the four ports on 
the negative (—) end 
of the battery post. 

Then press the 
metal end of the 
red wire firmly 
into any one of the 
four ports on the 
positive (+) end of 
the battery post.

Floor and wall panels 
slide into the grooves 
on the base boards.

Wires can feed up 
or down through 
the posts, and 
inside the grooves 
on the edges of 
the base boards.

1

2

3 4

Extender Wires
If you need more length to reach 
the battery post, use the gray 
extender wires.

  Front

Port

groove

groove

Plug
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Bring your Electronic 
Smart House to life 
with your favorite 
action figures!

Spindle

Spindle

Archi-TECHArchi-TECH
AspirationsAspirations
Draw upon your imagination to construct architectural wonders the world has never seen! The 

modular building system lets you add and stack floors in all sorts of configurations. Add your 

own furnishings, art, tiny plants, and accessories.

Eco-Friendly Container House House-to-House Tramway

Over-the-Top Treehouse
Protect the 

Castle!

Three shipping containers 

were chopped and stacked 

to make this two-story 

wind-powered home with 

a rooftop garden.

Sleepovers just got easier with your sweet 

gondola ride. When the gondola crosses the 

light sensor, the doorbell rings to let your 

friend know you’re on your way!

Who says treehouses are for roughing 

it? This one sports an elevator, TV/game 

room, and a swimming pool!
With a drawbridge placed 

strategically over the moat, 

your castle is well protected.

The projects that follow show you how to wire 

up each of the components. Build any structure 

you can dream up with the modular building 

pieces—then add electrical components that 

move, flash, glow, and make noise! 

Switch

Switch

Forward/Back Switch

Forward/Back 
Switch

Forward/Back 
Switch

Speaker

LED

Flashing Red LED

Flickering LED

Spindle

Spindle

Light Sensor

Motor

Motor

Motor

Motor

Drawbridge
Page 30Page 30
Project 19

Page 31Page 31
Project 20
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Let There Let There 
Be Lights!Be Lights!

You’ll be building circuits to energize your electrical components. 

The circuit below will add a light to your house and show you 

the basics. Each project in the book will feature a wiring diagram 

showing your port-to-port hookups. 

Building 
Circuits DESIGN!

PLAY!

You can build anything you 

can dream up. Here, we’ve 

built a simple two-story 

structure to show you the 

basics of wiring. 

As you build, think about 

where you want each 

electrical component to go. 

In this project, do you want 

a light on the ceiling? On 

the wall? Inside or outside? 

Once you know, insert 

the component into the 

corresponding post (you can 

add posts if you need to).
You should see the LED glowing 
yellow. Congratulations! You’ve 
created your first circuit!

could you 
be next...?

Plug the LED’s black wire  

into a negative ( — ) port  

on the battery post.

Plug the LED’s red wire 

into a positive ( + ) port  

on the battery post.

WIRE!

LED

To turn off the LED, 
gently pull the red 
wire out of the battery 
post. You’ll learn how 
to add a switch in the 
next circuit.

Project 1

People have been building 
buildings for a long time. Here are 
just a few of the high points:

Hemiunu (2570 BC) 
The Great Pyramid

Giza, Egypt

Filippo Brunelleschi (born 1377) 
The Duomo

Florence, Italy

Gustave Eiffel (born 1832) 
The Eiffel Tower

Paris, France

Antoni Gaudi (born 1852) 
Sagrada Familia
Barcelona, Spain

Frank Lloyd Wright (born 1867) 
The Solomon R. Guggenheim Museum

New York City, USA

Frank Gehry (born 1929)
Cleveland Clinic
Las Vegas, USA 

Jørn Utzon (born 1918)
Opera House

Sydney, Australia

Zaha Hadid (born 1950) 
Heydar Aliyev Center

Baku, Azerbaijan

TIMELINE: 
AMAZING 
ARCHITECTS

1

1

2

2
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Flickering FireplaceFlickering Fireplace TelevisionTelevision

Nothing warms up a room like a roaring fire in a 

fireplace. A switch lets you activate the flickering 

firelight anytime you want it.

The same circuit can also be used to make a 

floor- or wall-mounted television!

DESIGN!
First, decide where you want 
the fireplace to be. Press 
the flickering LED into the 
corresponding post.

Decide where you want the 
switch to be. Press the switch 
into the corresponding post.

Decide where you want the 
TV. Insert the flickering LED 
into the post. 

Plug the LED’s black wire 
into a negative ( — ) port 
on the battery post. 

Plug the LED’s red wire  
into the red connector  
on the switch.

Plug the other red 
wire on the switch 
into a positive ( + ) 
port on the 
battery post.

Punch out and fold up 
the television, using the 
instructions on the sheet.

Place the constructed TV in front of the LED and enjoy the show!

1

1

2

3

4

5

6

1

2
2

3

4

5

6

A switch is like a bridge for electricity. When the metal pieces touch, 

the electricity flows from one piece to the other and continues around 

the circuit. When the pieces aren’t touching, the electricity can’t flow.

SWITCH IT UP!

Plug the flickering LED’s black  

wire into a negative ( — ) port  
on the battery post. 

Plug the  flickering LED’s red wire 

into the red connector on the switch.

Plug the other red wire on the switch 

into a positive ( + ) port on the 

battery post.

Flip the switch to make sure the 

circuit works.

Punch out and fold up the fireplace, 

using the instructions on the sheet. 

Place the constructed fireplace 

in front of the LED!

WIRE!

Electricity

Electric Circuits

Everything is made of teeny-
tiny parts called atoms. Atoms 
have even smaller particles 
called electrons. Some atoms 
don’t hold on to their electrons 
very tightly, and electrons 
can jump from one atom to 
another. This movement of 
electrons from one atom to another is electricity. When 
a bunch of electrons are moving in the same direction, you 
have an electric current.

In this simple circuit, the electric current 
flows through the black wire from the 
negative side of the battery, through 
the LED, and then back to the positive 
side of the battery through the red wire. 
When electricity flows through an LED, 
it gives off light.

Project 2 Project 3

Most of your electrical components 

have a red wire and a black wire. 

The switch, however, has two red 

wires. That’s because it will always 

be connected to another component 

that has a black wire (a switch always 

needs another component).
Flickering LED

Switch

Semi-Conductors, 
LEDs, and Diodes
Wires can conduct electricity back and 
forth, but some electronic components 
can move electricity in one direction 
only. Because they only conduct one 
way, they are called semi-conductors. 
Light-emitting diodes (LEDs) are a type 
of semi-conductor.

The one-way construction of a diode 
blocks the current from traveling 
backwards through the diode.

1

2

3
4
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Multiple LightsMultiple Lights
Light up multiple floors and multiple rooms 

with the flip of one switch! In this project, 

you’ll use the conductive ports in the battery 

box to provide energy to two lights at the 

same time!

This is the first circuit where you 

hook up wires to some of the 

ports in the middle of the battery. 

These four ports will be used in 

circuits where you have multiple 

components operated by a switch. 

Beneath these ports are metal 

clips that allow the current to flow 

between the wires.

You’re also conducting electricity through the 
jumper wires.

CONDUCTIVE PORTS

JUMPER WIRES

Conductors

Insulators

Electric current travels through some 
materials quite easily. These materials 
are called conductors. Metals, such as 
copper, silver, aluminum, and gold, are 
good conductors. The wires in your kit 
are metal, so electricity flows through 
them easily.

A material that does not transmit 
electricity is called an insulator. 
Plastic, rubber, and glass are good 
insulators. That’s why the metal 
wires (conductors) in your kit are 
wrapped in plastic (insulator)—to 
keep the electricity inside the wire.

DESIGN!

WIRE!

Project 4

It’s convenient to have 
everything on one switch. 
Choose the locations 
where you want your 
lights. We’re showing one 
on the first floor and one 
on the second floor. 

Plug the black wire on LED 1 into a negative ( — ) 

port on the battery post.

Plug the black wire on LED 2 into a different 

negative ( — ) port on the battery post.

Plug the red wire on LED 1 into a conductive 

port on the battery post.

Plug the red wire on LED 2 into a different 

conductive port on the battery post.

Plug a red jumper wire into a third 

conductive port on the battery post.

Plug the other end of the 
jumper wire into the red 
connector on the switch.

Plug the remaining red wire on 

the switch into the positive ( + ) 

port on the battery post.

Flip the switch to turn on 
the lights!

1

2

3

4

5

6

7

8

Switch LED

LED

1

3 4

5

6

7
8

2

Connector 
Port

Conductive 
Port

Jumper 
Wire
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AutomaticAutomatic
Night-LightNight-Light
This night-light will turn itself on when the lights go out. 

Add a night-light to your Smart House—or turn the 

Smart House into a night-light for your room!

Also works with red 
flashing LED and 
flickering LED.

WIRE! SilentSilent
AlarmAlarm
The Automatic 
Night-Light circuit can also 
turn your light sensor into an 
alarm that 
senses motion! Install 
the sensor on a wall post. 
When a shadow passes 
over it, the flashing light will 
silently alert you to 
any pesky intruders.

DESIGN!

Light Sensors
In this circuit, when the sensor detects light 
in the room, it blocks the flow of electric 
current to the LED—the switch is off. When 
the room is dark, the sensor allows the 
current to flow, and the LED lights up!

Project 5 Project 6

Think of the light sensor as an 

on/off switch that’s controlled 

by light. The amount of light 
in your room will determine if 

your night-light is on or off.

Place the light sensor where 
light can shine on it—either 
on top of the building or on a 
front post. 

When your light sensor and LED are in place, plug 

the LED’s black wire into a negative ( — ) port on the 

battery post.

Plug the LED’s red wire into the connector on the  

light sensor’s red wire.

Plug the light sensor’s black wire into a negative ( — ) 

port on the battery post.

Plug the light sensor’s red wire into a positive ( + ) 

port on the battery post.

1

2

3

4

For a silent alarm, use 
the same circuit as the 
night-light, but replace 
the yellow LED with the 
red flashing LED.

Light 
Sensor

LED

1

2
3

4

1

2
3

4

14 15



DoorbellDoorbell
What better way to announce your arrival than a 

doorbell! Electric doorbells have been around since the 

1800s. Today’s high-tech versions can include 

Wi-Fi connection and facial recognition, but your guest 

still gets to push a button!

Alarm with Alarm with 
SoundSound

Don’t let T. rex—
or other unwanted 
visitors—catch you 
unaware. Sound the 
alarm, with sound!

Sound is caused by vibrations. When something makes a sound, the molecules in the air near the sound vibrate. The vibrations travel outward though the air, like ripples from a rock thrown into a pond. When the vibrations reach your ears, they make your eardrums vibrate. That’s when you hear the sound. The vibrations of air pressure are sound waves. You can’t see sound waves, but they are all around you.

GOOD VIBRATIONS

How a Push 
Button Works
Inside the button is a tiny piece of 
metal. When the button is pressed, the 
little piece of metal touches both of the 
wires that go into it. This completes 
the circuit and makes a bridge that 
lets electricity flow to the LED. When 
the button isn’t being pressed, the 
metal doesn’t touch the wires and the 
electricity can’t flow through.

How Your 
Speaker Works
Inside your speaker is a tiny integrated 
circuit (IC). The chip has sound 
waves stored as electrical 
signals. The chip “tells” the 
speaker how to vibrate. 
This creates the 
bell sound.

A speaker has three mechanical parts: 
a flexible cone, a magnet, and an 
electromagnet—(e-LECK-tro-mag-net), a metal coil 
that acts as a magnet when electricity flows through it. 
The electromagnet is attached to the flexible cone. 

When current is flowing, the electromagnet pushes and pulls 
against the magnet on the back of the speaker. The pushes and pulls 
are the same pattern as the electrical signal stored in the IC chip. 
This pushing and pulling vibrates the flexible cone and makes sound 
waves you can hear!

DESIGN! WIRE!

WIRE!

Project 7 Project 8

A typical doorbell has a push 
button near the front door, 
but you can put your doorbell 

button anywhere you want.

The speaker can go inside the 
house or outside.

The push button is also 
a type of switch. That’s 
why it has two red wires.

Plug the speaker’s black wire into a 

negative ( — ) port on the battery post.

Plug the speaker’s gray wire into the connector 

on the push button’s red wire.

Plug the speaker’s red wire into a positive ( + ) 

port on the battery post.

Plug the push button’s red wire 

into a different positive ( + ) 
port on the battery post.

Press the button 
to hear the doorbell.

1

2

3

4

5Push 
Button

Speaker

1

1

2

2

5

3

3

4

5

4

Plug the light sensor’s black 
wire into a negative (  —) port 
on the battery post.

Plug the light sensor’s red 
wire into a positive (+) port 
on the battery post.

Plug the speaker’s gray wire 
into the connector on the 
light sensor’s red wire.

Plug the speaker’s black wire 
into a negative (—) port on 
the battery post.

Plug the speaker’s red wire  
into a positive (+) port on 
the battery post.

Cast a shadow on the light 
sensor to hear the alarm.

1

2

3

4

5

6

Electromagnet

Magnet

Cone

Our everyday lives are full 
of buttons just like this: 
doorbells, keyboards, and TV 
remotes all have push buttons.
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How Motors 
Work
Electric motors use both permanent 
and electromagnets to change 
electrical energy into mechanical 
energy or motion. Here’s how 
it works:

When electricity magnetizes the 
electromagnets, the north pole of the 
electromagnet is pushed away by the 
north pole of the permanent magnet 
and pulled toward the south pole. This 
turns the shaft a half-turn, so that the 
north and south poles are together.

At the exact moment the half-turn is 
complete, special parts on the motor 
flip the polarity on the electromagnet. 
Now the electromagnet’s south 
pole is next to the south pole on the 
permanent magnet, so it pushes off 
again, toward the north pole. This 
turns the shaft another half-turn.

The polarity flipping back and forth 
keeps the shaft spinning in circles, as 
the electromagnets keep changing 
the poles.

FanFan
The following seven systems—fan, windmill, elevator, 

gondola, garage door, drawbridge, and magic staircase—

are just a few examples of the types of devices you can 

build using a motor.

DESIGN! DESIGN!WIRE!

WindmillWindmill
Show the world you’re 
serious about clean energy. 
Go “off the grid” with a wind 
turbine!

This futuristic sundial-shaped, eco-friendly house 

is situated to receive maximum solar energy during 

the winter and cooling shade in the summer.

AMAZING 
ARCHITECTURE IN 
ACTION: HELIODOME

Project 9 Project 10

Fans can hang from the ceiling 

or on the wall.
To turn your fan into a 
windmill, install a post on 
the roof of your house 
(it can be vertical or 
horizontal).

Install the motor on 
the post, add the paper 
punch-out fan, and wire 
it up!

The motor has a 
permanent spindle 
attached. Press the 
paper punch-out fan 
onto the spindle.

Plug the motor’s black wire into a negative ( — ) port 

on the battery post.

Plug the motor’s red wire into the connector on the 

switch’s red wire.

Plug the switch’s other red wire into a positive ( + ) 

port on the battery post.

Flip the switch to turn the fan on and off.

1

2

3

4

1

2

Motor
Switch

1

2

3
4

Permanent 
Magnets

In this kit, the motor turns the 
fan blades to generate wind. 
In a real wind turbine, it’s the 
opposite—wind turns the blades, 
and this generates electricity.
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ElevatorElevator
Setting up a gym, home theater, or game room with 

lots of equipment on the third floor of your house? An 

elevator would sure come in handy!

DESIGN!
DESIGN!

Building the Elevator

Building the Gondola

WIRE!

Pulley
A pulley is a simple machine that makes lifting things 
easier. The motor has a spindle, which is a kind of 
pulley. When you push one of the buttons on the 
forward/back switch, the motor turns one direction. 
The string winds around the bottom spindle. This 
pulls the elevator into the air. When you’re ready for 
the elevator to come down, push the other button. 
This turns the motor in the opposite direction. The 
string unwinds and the elevator descends.

You’ll need: 
Forward/Back Switch 

Motor
Spindle

String
Elevator

You’ll need: 
Motor
Spindle
Forward/Back Switch
String
Elevator

You’ll place the motor on 
the bottom floor and the 
spindle on the top floor.

Punch out and fold up 
the elevator.

Tie a knot in one end of 
the string.

Push the knot into the 
hole of the motor spindle 
and slide the string into 
the slot.

Loop the string over the 
motor spindle.

Tie a knot in the opposite 
end of the string.

Loop the string over the 
spindle on the top floor.

Slide the knot into the 
slot on the top of the 
elevator.

Punch out and fold up the elevator.
Tie a knot in both ends of the string.
Slide both knots into the slot on the top of the elevator, so you have a loop of string with an elevator hanging down. The string needs to be taut, so you may need to add an additional knot.

Place the string over the 
two spindles.

GondolaGondola
Gondolas get you there! Why walk from room to room when you can hop onto a gondola lift and ride in comfort? This sideways elevator is the coolest ride around.

The world’s tallest 
building, the Burj 
Khalifa in Dubai, also 
features the world’s 
tallest elevator. 
Visitors ascend its 
160 stories in just 
35 seconds.

Project 11 Project 12

Plug the motor’s black  wire into the 

black connector wire on the forward/

back switch.

Plug the motor’s red wire into the red 

connector wire on the forward/back 

switch.

Plug the black wire on the forward/

back switch into a negative ( — ) port 

on the battery post.

Plug the red wire on the forward/back 

switch into a positive ( + ) port on the 

battery post.

Press one of the buttons on the 

forward/back switch to set the 

elevator in motion.

1

2

3

4

5

Motor

Forward/Back 
Switch

Spindle

1

1
2

3

4

2

3

4

5

6

7

1
2

3

4
5

Pulley system
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Garage DoorGarage Door
Create the perfect space for all your cool stuff! Park your 

truck, skateboard, and bike safely in the garage. An automatic 

garage door keeps it safe until you return.

DESIGN! WIRE!

DrawbridgeDrawbridge

Are parts of your house off-limits? Install a 

drawbridge that raises and lowers with the 

push of a button. 
Imagine the possibilities!

Protection from extreme weather 
and hungry animals is a basic need. 
The earliest humans looked for 
shelter in trees or under rocks. In 
winter, caves provided protection. 
In the late Stone Age, home sweet 
home might be a ring of stones 
or mammoth bones covered with 
branches or hides. As time passed, 
people formed the materials 
around them into structures of 
reeds, mud, sun-dried bricks, ice, 
sod, timber, and stone.

Buildings in the future may have:
Super-wood that’s stronger than steel 
Self-healing concrete 
Plastics made from natural chitin 
(think shrimp shells or insect cuticles) 
Panels that use the motion of raindrops 
to generate energy 
Materials that transform their shape 
and function over time
Materials and systems that 
absorb pollution

MATERIAL MATTERS

Today, building 
materials include 
steel, glass, cement, 
and concrete.

Project 13 Project 14

You’ll need: 
Motor
2 Spindles

Forward/Back Switch

String
Garage Door

You’ll need: 
Motor
2 Spindles

Forward/Back Switch

String

A drawbridge setup is 
similar to a garage door 
setup—but you’ll install the 
spindles on the bottom of 
the post. Raise the bridge 
for a wall; lower it to go to 
another side of the house.

Position the motor above the garage entrance. If the 

string isn’t already attached to the motor spindle, 

attach it, using the instructions on page 20.

Position the two spindles so they are facing each 

other on the top posts of a room, slots facing out.

Fit the knotted end of the 
string into the slot on the 
end of the garage door. 

Slide the other end of the 
garage door into the slots 
on both spindles.

Plug the motor’s black wire into the black connector 

wire on the forward/back switch.

Plug the motor’s red wire into the red connector 

wire on the forward/back switch.

Plug the black wire on the 
forward/back switch 
into a negative ( — ) port on 
the battery post.

Plug the red wire on the 
forward/back switch 
into a positive ( + ) port on 
the battery post.

Push either of the buttons to 
wind the string around the 
motor spindle and raise 
the door.

1

2

3

4

5

DESIGN!Motor

Forward/
Back 
Switch

Spindle

1

2

3

4

1
2

3

4
5
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WIRE!

Magic StaircaseMagic Staircase
An escalator is a staircase with 
moving stairs. This staircase moves 

out of sight until you need it! Then it 

magically appears.

DESIGN! DESIGN!

WIRE!

Gnome-Go-RoundGnome-Go-Round
When is your house not a house? When it’s a carnival ride! The rotational force of the motor can be your basis for all kinds of turning or spinning accessories. Garden gnomes especially love carnival-style merry-go-rounds and Ferris wheels!

Install a spindle at the top 
of the stairs.

Slide the top of the 
staircase into the slot on 
the spindle.

Install the motor on the 
floor above the bottom 
step of the staircase.

Thread one end of the 
string into the motor 
spindle.

Slide the other knotted 
end of the string into the 
slot in the bottom step.

Project 15 Project 16

You’ll need: 
Motor
Spindle

Forward/Back Switch

String
Staircase

You’ll need: 
Motor
2 Spindles
Forward/Back Switch
Loose Post
2 Chairs
2 Gnomes

Plug the motor’ black wire into 

the black connector wire on 
the forward/back switch.

Plug the motor’s red wire into 

the red connector wire on the 

forward/back switch.

Plug the black wire on the 
forward/back switch into 
a negative ( — ) port on the 
battery post.

Plug the red wire on the 
forward/back switch into 
a positive ( + ) port on the 
battery post.

Push either of the buttons to 
wind the string around the 
motor spindle to raise and 
lower the staircase.

Plug the motor’s 
black wire into the 
black connector wire 
on the forward/back 
switch.

Plug the motor’s 
red wire into the red 
connector wire on 
the forward/back 
switch.

Plug the black wire on the forward/back 
switch into a negative ( — ) port on the 
battery post.

Plug the red wire on the forward/back 
switch into a positive ( + ) port on the 
battery post.

Press either of the buttons to spin your 
gnomes around the motor axis!

Building the 
Staircase

For a superfast staircase, 
slot the top of the 
stairs directly into the 
motor and don’t use the 
string or spindle.
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Build a 2-story (or more) structure.
Install the motor on a front post, so the 
spindle sticks out beyond the walls.
Add two spindles to the loose post— 
one in hole 2 and one in hole 5.

Slide the end of the post near 
hole 1 into the slot on the motor.
Punch out and fold up the chairs.

Push a gnome into the slit on each chair seat.
Slide the backs of the chairs over the 2 spindles.

Motor

Forward/
Back 
Switch

Spindle
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Hole 2

Hole 5
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Alarm SystemAlarm System
Your house is totally protected with this circuit! If 

unexpected unicorns come prowling around the light 

sensor, they’ll be greeted by light and sound!

DESIGN!

WIRE!

Security systems are nothing new. The pharaohs of ancient Egypt built the 
pyramids as tombs for themselves, and they stuffed them with gold and their prized possessions. Then they blocked some of the passageways, created secret entrances, and used curses to make would-be robbers think twice about entering.

IT’S ALARMING!
Project 17

South Korea’s planned Tower Infinity is 
designed to be “invisible.” How is this 
possible? The high-tech exterior will 
have cameras which capture the area 
around the 1,476 feet (450 meters) tall 
tower and project the images onto the 
building’s reflective surface.

AMAZING 
ARCHITECTURE 
IN ACTION: 
TOWER INFINITY, 
SOUTH KOREA

You’ll need: 
Speaker

Red Flashing LED

Light Sensor

Light falling across the light sensor 
activates the light and sound, so set the 
light sensor near an entrance, if you want. 
The speaker and LED can go anywhere.

Castles were famous for their defenses—if a trespasser got past the 
moat, drawbridge, and iron gate, he still had to deal with boiling water 
dropped on his head.

Today, spy cams use sensors like your light sensor to detect when  
intruders come close—and they sound an alarm or quietly send a message.

Plug the speaker’s black wire into a 

negative ( — ) port on the battery post.

Plug the speaker’s gray wire into a 

conductive port on the battery post.

Plug the speaker’s red wire into a 

positive ( + ) port on the battery post.

Plug the LED’s black wire into a  

negative ( — ) port on the battery post.

Plug the LED’s red wire into a conductive 

port on the battery post.

Plug the light sensor’s black wire into a 

negative ( — ) port on the battery post.

Plug a red jumper wire into a conductive 

port on the battery post. Plug the other 

end of the jumper wire into the connector 

on the light sensor’s red wire.

Plug the light sensor’s other red wire into a 

positive ( + ) port on the battery post.
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Red 
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Light 
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Speaker
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If you lived in the teeny-tiny, egg-shaped 
Ecocapsule, you could be home, wherever you 
go! Ecocapsule is powered by solar and wind 
energy. It also collects and filters rainwater for 
personal use.

AMAZING 
ARCHITECTURE IN 
ACTION: ECOCAPSULE

TrapdoorTrapdoor

DESIGN!

WIRE!Project 18

The trapdoor floor piece 
has a paper hinge and 
a slot for the knotted 
string. After you punch 
out the trapdoor, crease 
the hinge to loosen it.

Place the trapdoor floor 
piece on an upper floor.

When someone stands 
on the trapdoor, press 
the button to drop 
them through.

Place the motor on 
the level underneath 
the trapdoor. 

Thread one end of the 
knotted string into 
the motor spindle.

Slide the other knotted 
end of the string into 
the slot in the trapdoor.

You’ll need: 
Motor
Forward/Back Switch

String
Trapdoor Floor Piece

Plug the motor’s black wire into 

the black connector wire on the 

forward/back switch.

Plug the motor’s red wire into 

the red connector wire on the 

forward/back switch.

Plug the black wire on the 
forward/back switch into a 
negative ( — ) port on the 
battery post.

Plug the red wire on the 
forward/back switch into a 
positive ( + ) port on the 
battery post.

Push either of the buttons to 
wind the string around the 
motor spindle to raise and 
lower the trapdoor.
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Forward/ 
Back 
Switch

Motor
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Hinge
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You know what a trapdoor is, right? It’s that hidden door 

in the floor that will suddenly open up and send the person 

standing on it plummeting into a hole. They’re a pretty cool 

way of getting rid of someone or making a fast exit. In real 

life, trapdoors are a bit less dramatic. A trapdoor is a small 

door in a floor, roof, or ceiling that allows access to another 

floor. But that doesn’t mean your house can’t have the fun 

kind! 
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Over-The-Top Over-The-Top 
TreehouseTreehouse
This luxurious treehouse is only accessible with an 

elevator! Like the House-to-House Tramway, you’ll wire 

up multiple switches. Turn the TV on and off with a 

switch, and fire up the forward/back switch to activate 

the elevator.

Project 20

House-to-House House-to-House 
TramwayTramway
Why walk across the yard to visit your best friend 

when you can take a gondola right to their room! As 

the gondola glides over the light sensor, a doorbell 

rings to let your friend know to get out the games and 

warm up the snacks!

DESIGN!
DESIGN!

Project 19

You’ll need: 
Motor
Spindle

Forward/Back Switch

Light Sensor

Speaker

Elevator

String

You’ll need: 
Motor
Spindle

Forward/Back Switch

Switch
Red Flashing LED

Elevator

String
Television

WIRE!
WIRE!

Plug the motor ‘s black wire into the 

black connector on the forward/back 

switch.

Plug the motor’s red wire into the red 

connector on the forward/back switch.

Plug the black wire on the forward/back 

switch into a negative (—) port on the 

battery post.

Plug the red wire on the forward/back 

switch into a positive (+) port on the 

battery post.

Plug the light sensor’s black wire into a 

negative (—) port on the battery post.

Plug the light sensor’s red wire into a 

positive (+) port on the battery post.

Plug the motor’s black wire into the black 

connector on the forward/back switch.

Plug the motor’s red wire into the red 

connector on the forward/back switch.

Plug the black wire on the forward/back 

switch into a negative (—) port on the 

battery post.

Plug the red wire on the forward/back 

switch into a positive (+) port on the 

battery post. 

Plug the flashing LED’s black wire into a 

negative (—) port on the battery post.

Plug the flashing LED’s red wire into the 

red connector on the switch.

Plug the switch’s red wire into a 

positive (+) port on the battery post.
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Plug the speaker’s gray wire into the 

connector on the light sensor’s red wire.

Plug the speaker’s black wire into a 

negative (—) port on the battery post.

Plug the speaker’s red wire into a positive (+) 

port on the battery post.

Push a button on the forward/back switch to 

get your gondola going!
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circuit A circuit B

circuit A circuit B
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• To ensure proper safety and operation, an adult must carry out the battery replacement.
• Never let a child use this product unless the battery door is secure.
• Keep all batteries away from small children, and immediately dispose of any used batteries safely.
• Batteries are small objects and could be ingested.
• Do not recharge non-rechargeable batteries.
• Remove rechargeable batteries from the toy before charging them.
• Rechargeable batteries are only to be charged under adult supervision.
• Different types of batteries or new and used batteries are not to be mixed.
• Do not mix old and new batteries.
• Only use batteries of the same or equivalent types as recommended.
• Do not mix alkaline, standard (carbon-zinc), or rechargeable batteries.
• Insert batteries with the correct polarity.
• Remove exhausted batteries from the toy.
• Do not short-circuit the supply terminals.
• Dispose of used batteries in accordance with all local, state, and federal laws.

BATTERY CAUTIONS

Use a Phillips screwdriver to unscrew the 

battery compartment door.

Insert two new 1.5V AAA (LR03) 

batteries in the battery box. Make sure 

the polarities match the diagram inside 

the compartment.

Replace the battery box door, with the 

screw securely in place.


