1-3 Batteries

To make water flow through a pipe we need a
pump. To make electricity flow through wires we
use a battery. A battery creates an electrical
charge across wires. It does this by using a
chemical reaction and has the advantage of being
simple, small, and portable.

Voltage is a measure of how strong the electric
charge from your battery is, and is similar to the
water pressure. It is expressed in volts (V, and
named after Alessandro Volta who invented the
battery in 1800). Notice the “+” and “~” signs on the
battery. These indicate which direction the battery
will “pump” the electricity, similar to how a water
pump can only pump water in one direction.

Battery

The 0V or “~" side of the battery is often referred to
as “ground”, since in house or building wiring it is
connected to a rod in the ground as protection
against lightning.

Battery power is much easier to use in electronics
than the electricity that powers your home. This is
because most electronic circuits only need a low
voltage source to operate; all the electricity
produced by your electric company comes at a
higher voltage, which must be converted down. If
a circuit is given too much voltage then its
components will be damaged. It is like having the
water in your faucet come out at higher pressure
than you need, and it splashes all over the room. If
water in a pipe is at too high of pressure then the
pipe may burst. Batteries are selected to give your
circuit just the voltage it needs.

1-4 The Switch

Since you don’t want to waste water when you are

‘not using it, you have a faucet or valve to turn the

water on and off. Similarly, you use a swiich to
turn the electricity on and off in your circuit. A
switch connects (the “closed” or “on” position) or
disconnects (the “open” or “off” position) the wires
in your circuit.

Open Position ' Switch

Just as the plumbing industry has a wide range of

Your Snap Circuits® uses two 1.5V batteries in a
holder (snap part B1, actual batteries are not
included). Notice that just to the right of the
battery holder pictured below is a symbol, the
same symbol you see on the battery holder.
Engineers are not very good at drawing pictures
of their parts, so when engineers draw pictures of
their circuits they use symbols like this to

represent them.

Baitery Symbol

Battery Holder (B1)
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valves for different situations, there are many
types of switches used in electronics. The type
shown below is called a slide switch, because you
slide it back and forth to turn it on and off. Snap
Circuits® includes one of these (part S1), shown
below. As with the battery, the slide switch is
represented by a symbol, shown to its right. If you
have the Snap Circuits® parts nearby, take out the
switch and look at it.

Slide Switch (S1)

Slide Switch Symbol

Batteries are made from materials like zinc and
magnesium dioxide, electricity flows as these
react with each other. As more material is used
up by the reaction, the battery voltage is slowly
reduced until eventually the circuit no longer
functions and you have to replace the batteries.
Some batteries, called rechargeable batteries
(such as the batteries in your cell phone), allow
you to reverse the chemical reaction using
another electric source. That way the batteries
can last through years of use.
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Another type of switch is the press switch, and
Snap Circuits® also includes one of these (part
S2). When you press down the two pieces of
metal touch, so electricity can flow. When you let
go of it, the electricity stops. lts symbol is marked
on the snap part, though on many professional
electronics drawings both slide and press
switches use the symbol for the slide switch
because they really perform the same function.

Press Switch (52)

Press Switch Symbol

You can think of slide and press switches like the
water faucet in your kitchen (which pours out water
until you turn it off) and a water fountain in a school
or movie theater (which only squirts out water as
long as you are pressing the button).

Switches in modern electronics come in many
diverse forms. Challenge: Try to count how many
are in your home or car; you will be amazed. There
are slide, press, membrane, rotary, push-button,
and other switches controlling nearly everything.

Challenge: Try to count how many batteries are
in_your_home, your count will probably be low.
Many products that use your house power also
have batteries to retain clock or programmed
information during brief power outages (such as
computers and VCRSs).

1-5 The Lamp

In a lamp electricity is converted into light, the
brightness of the lamp increases as more electric
current flows through it. You can think of a lamp
as a water meter, since it is showing us how much
current is flowing in a circuit just as a water meter
shows how much water is flowing in a pipe.

Water Meter
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Snap Circuits® includes a lamp (part L1, shown
below). If you have the parts with you, take it out
and look at it.

2.5V Lamp (L1)

Just as there are different types of water meters to
work with different pressures and volumes of water,

there are also different lamps. Lamp L1 is a low-
pressure meter, and works with voltages (electrical
pressures) of up to 2.5V. Higher voltages than that
will damage the bulb, so always make sure to use
the correct lamp.

The electrical symbol for a lamp is shown here.

Lamp éymbol

While occasionally lamps are used to indicate how
much electricity is flowing in a circuit, they are
mostly used to light our homes, businesses, and
streets. Although scientists had been
experimenting with electricity for years, the first
practical use of electricity occurred when inventor
Thomas Edison used it to light a bulb similar to

these. For many years electricity was used almost
exclusively for lighting. That has since changed.
Now only a small percentage of the electricity
produced in the United States is used for lighting
with the rest going to a vast range of uses in
everyday life that Edison would never have

imagined.

1-6 The Base Grid

The water in your home flows through pipes
mounted in the walls and floors of your home, and
similarly the electricity in your house flows through
wires mounted in the walls and ceilings of your
home. But the wires in your walls take a lot of hard
work to install and then can’t be moved.

Outlets

To Fuse Box

~ Most products that use electricity are small, easy to

move, and easy to build. That is because they have
almost all of their components and wires mounted
on “circuit boards” such as these:

Boards like these are used in almost all electronic
products, look inside any radio or computer and
you will find them. Note that the “wires” connecting
parts mounted on the circuit board are literally
“orinted” on the surface of the board; hence circuit
boards all are called “printed circuit boards” or
PCBs.
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In the same manner Snap Circuits® uses a clear
plastic base grid with evenly spaced posts to
mount the snap parts and wires and to keep them
together neatly. It has rows labeled A-G and
columns labeled 1-10 to easily identify points in
your circuit. You don’t need the base to build your
circuits, but just try building one of the larger
circuits without it! The base grid is shown here,
next to a picture of a typical circuit industry board
before parts are mounted.

L]
o
o
o
-]
o
(-]

o
-]
o
o
o
o
o

o
-]
-]
-]
o
-]
-]

-]
-]
-]
-]
-]
-]
-]

-]
-
-}
o
-]
-]
-]

-]
-]
]
-]
-]
-]
-

o
o
o
o
-]
-]
-]

00000000

-3
-]

00000000

-]

200000000

-]

00000000

-]

300000000

-]

000000000
|

o

-
-
-]
o
(-]
o
-1
{

Base Grid

Experiments

So far we've talked about wires, batteries,
switches, lamps, and circuit boards; now it's time to
put them together to form a circuit. Consider this
circuit (which is project 1 on page 8 of the project
manual):

- Turning on the switch turns on the lamp. This

circuit is the same circuit used to turn on a lamp in
your home. The only differences are the batteries
are really power from the electric company, the
lamp is larger and bright enough to light up the
room, the switch is really a switch on the wall, and
the snap wires are really wires in the wall and the
cord to the lamp.

You can think of the electricity flowing through the
battery, lamp, switch, and wires in the above circuit
as if it were water flowing through a pump, water
meter, valve, and pipes:

Note that each of the Snap Circuits® in the project
manuals has a box next to it [] so that you can
mark off the circuits as you build them.

In electronics, the “on” position of a switch is also
called the “closed” position. Similarly, the “off’
position is also called the “open” position. This is
because the symbol for a slide switch is similar to the
symbol for a door in an architect’s drawing of a room:
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The electronics symbol for a slide switch should be
thought of as a door to a circuit, which swings open
when the switch is off. The “door” to the circuit is
closed when the switch is on. This is shown here in
drawings using the part symbols:

— P W
Open Switch (turned off)

Closed Switch (turned on)




