Project 7
Motors

Facts about motors
●
●

Motors don’t have a negative and a positive stalk like the LED’s. If you wire them the other way around the
motor will run in reverse.
There are DC and AC motors. AC means alternating current where the electrical charge changes direction at
times. DC, direct current is where the electric current only ﬂows in one direction. Most of the projects you will
make will use DC but houses use AC so it is worth understanding the difference.

This is a standard motor that can be used in a variety of projects. It is
designed to work from 1.5V - 3V. They use 2 wires which when connected
to power, cause the motor to spin continuously.

A servo motor is used to provide motion to your project. They are used
in remote control cars and other projects where you need to control
their position. A servo motor turns using carefully timed pulses. It has 3
wires - power, ground and a third wire to control the pulses.

Servo Motors
●
●

●

●
●
●
●
●

The servo expects one pulse every 20 ms. For most
servos, a 1 ms pulse results in a zero degree rotation, a
1.5 ms pulse results in a 90 degree rotation, and a 2 ms
pulse results in a 180 degree rotation.

Servo motors are capable of precise control of the
rotation of the shaft.
They are a type of DC motor that have been geared
down to reduce speed and increase the torque of the
motor.
Internal circuits control the angle of rotation an angel
at a time. They hold that position until they receive
another input.
They work by receiving electrical pulses from the
Arduino
They are perfect for precise control of remote control
cars, machinery and robots.
The Power wire is usually red and should be
connected to the 5V pin on the UNO board.
The Ground wire is usually black or brown and should
be connected to the grounding pin on the board.
The signal wire is usually yellow, orange or white and
should be connected to the digital pin on the board.

Motors
Description:
Motors add a whole world of opportunity to projects and we are
going to look at a range of motors and how they function.
We will be setting up the motors on the breadboard to get an idea
of how they work and what connects are needed.
This project uses the library - servo. Have a look at the code to see
how we tell Arduino what library we want to use
(#include <Servo.h>)

Materials Needed:
Uno board
Breadboard
Servo Motor
9V battery cable
Jumper Wires x 5

Set Up
How to:
●

We are not using a 4 x AA pack but the 9V battery clip in
your kit

●

Plug a jumper cable from the 5V pin on your UNO board to
any pin on your breadboard

●

Plug a jumper cable from the GND pin on your UNO board
to any pin on your breadboard

●

Attach a jumper cable from the brown lead of your servo
motor and attach it to the same row as the cable coming
from the GND on the UNO board

●

Attach a jumper cable from the red lead of your servo motor
and attach it to the same row as the cable coming from the
5V on the UNO board

●

Attach a jumper cable from the orange lead of the servo to
the -9 pin

●

See how much power is produced, then plug in the 9V
battery to increase power

Controlling your Servo
How to:
We will use a potentiometer to control the servo motor. Once you
have uploaded the code and plugged in your board open the
serial monitor in the IDE, on the left hand menu. As you adjust the
potentiometer, the rotation of the servo will change accordingly.
When you reach the lower limit of the range, the Low LED will
turn on, and as you reach the upper limit, the High LED will turn
on.

Materials Needed
Uno board
Servo motor
Jumper cables
Potentiometer
Breadboard
Resistors 2 x 220 ohm
2 x LED

Set Up
How to:
●

Connect a resistor from the positive stalk of the LEDs to the
positive side of the breadboard

●

Connect the negative side of the ﬁrst LED to digital pin 5, the
second LED to pin 6

●

Insert the potentiometer into the board facing towards the
middle of the board with room behind to insert pins. On the
far left, insert a cable to the positive pin on the breadboard,
in the middle pin to digital pin A0 on the UNO board and the
right pin to the negative pin on the breadboard.

●

Connect from the positive pin on the breadboard to the 5V
pin and from the negative pin to the GND on the UNO.

●

Connect the servo motor with brown to negative and red to
positive on the breadboard and the orange to pin -9 on the
UNO board.

●

Use the 9V battery to supply power.

Potentiometer
What is it?
●

●

●

They are variable resistors that change when
you turn a dial. They are great in electronic
projects as they are an easy way to adjust the
resistance and voltage in a circuit.
They can be used to adjust the volume of an
ampliﬁer, control motors, or adjust the
contrast of an LCD display.
Normally you connect one of the outer pins
to positive and the other pin to ground. The
center pin is the “tap” that provides the
varying voltage. If one outer pin is connected
to 5 volts, and the other to ground, the
center pin will vary between 0 and 5 volts as
you turn the knob.

