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Course Overview

= This course covers the following areas:
- How sound works
- Sound equipment basics
- Characteristics of music
- Electronic music genres
- Working with CD Decks
- Playing and mixing tracks
- Understanding music files
- Using music software
- Beat matching
- Finding and organizing your music
- What makes a great set
- Glossary of Terms
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Student Introductions

= Name

= DJ Aspirations

= Knowledge about Music and DJing
= Reasons for enrolling

= Expectations
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Questions before we begin?
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Lesson 1 How Sound Works
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Lesson Objectives

= Explain how sound works

= Describe how the D] attempts to translate a recording
into heard sound

= Understand the challenges and limitations of electronic
music equipment
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What is Sound?

Sound is a compression wave that propagates through

air (and other materials)
- Travels in all directions
- Highly dependent on the material it is traveling through

- Different sound frequencies (defined later) travel in
different ways

Sound is heard when it vibrates the eardrum and bones

of the middle ear

- Eventually the brain translates these signals into the
sensation we call hearing

- "“Music” is one kind of interpretation we may make about

our hearing
* Though sometimes opinions about that may vary...

Important to understand that the sound arriving at the

ear is not the same as the sound leaving the speakers

- We are always approximating the “true” sound we started

with
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Characteristics of Sound

= Sound travels equally in all directions
= Sound loses energy as it travels according to the
“inverse square law”
- That is, at twice the distance the sound will be ' as strong

= When sound is emitted, the initial motion may be
directed (such as a speaker cone moving back and

forth)
- Then more of the sound energy is projected in that one
direction
- However the sound still “leaks” in other directions, it's just
not as loud

= Sound moves straight through clear air, but will be
reflected or absorbed by solid objects

= Parts of a room like walls, ceiling, floor are more
reflective of sound

- So the sound we hear is composed of both direct and
reflected sound
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Usually the most sound absorbent things in a room are theNotes:
people dancing. However, sound is not absorbed (or

reflected) evenly; different kind of objects will absorb more

in different frequenciesf sound. People tend to absorb

more midtones, which is why mid and high frequency rangée

speakers are often mounted above the crowd.
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Sound Frequencies

= A moment of sound is differentiated by only two
qualities, frequency and amplitude (volume)

= Frequency is the speed at which the air molecules are
vibrating, measured in Hz (cycles per second)

= Typical frequencies used in music range from about
20Hz (very low) to 20KHz (very high)

- This is also about the range a healthy human ear can
detect

- Some people would argue that the very low frequencies
are more “felt” (as vibration) in the body than heard in the
ear

= Sound volume for DJs is usually measured in decibels
(dB)

- This is a relative, not absolute measurement

- If the initial sound signal is amplified by a factor of 10 we
have increased it (gain) by 10dB, if by 100 20dB, and so on

= Rule of Thumb: Always start with volume / gain knobs
set low, since you can’t predict what the initial sound
out volume will be
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Because of the very large range of sound intensity which th¥otes:

ear can accommodate, from the loudest (1 waktionthe
quietest (162 watts/n¥), it is convenient to express these

values as a function of powers of 10. This entire range of

intensities can be expressed on a scale of 120 dB.

The physicist Alexander Wood once compared this range

from loudest to quietest to the energy received from a 50

watt bulb situated in London, ranging from close by to that
received by someone in New York.
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Limitations of Sound Reproduction

= There are two general ways in which the sound heard
may differ from the original sound signal

= Loss: Parts of the original sound are missing from the
heard sound

= Noise: Additional sound not present in the original is
added
- Sometimes we may want to deliberately change the output

sound (such as to adjust for a room where more of the
highs and lows are lost)

- Usually loss and noise are unwanted and we try to avoid /
correct them
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Limitations of Sound Reproduction (cont.)

= Speakers are vibrating cone surfaces or membranes
that oscillate
- tries to reproduce the original sound with a similar
oscillation to that of the sound source

- a given speaker can only reproduce sounds well within a
certain frequency range, so different size speakers are
used

- Even so, no speaker is capable of perfectly reproducing the
signal it receives as sound

- But most quality equipment does a very acceptable job
- Some sounds can be reproduced better than others

» for example , the sound of 2 stones being hit together is
difficult to create in a speaker, since the materials and
motions are quite different

* QObviously most instruments that are suitable for recording
are fairly compatible with speaker playback (and we don't
often find rock-banging sections in an orchestra)
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Lesson Summary

= Explain how sound works

= Describe how the D] attempts to translate a recording
into live sound

= Understand the challenges and limitations of electronic
music equipment
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Lesson 2 Sound Equipment Basics
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Lesson Objectives

= Introduce typical sound equipment used by a DJ
= Discuss sound playing equipment in more detail
= Describe basic equipment care and safety

TWD101v1.1
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Speakers and the Sound Equipment Chain

= The sound created in the speakers has first traveled
through a series of other components

= Speakers
- Produce the actual sound, are (usually) vibrating cones of
cardboard, plastic, or some composite
- They are vibrated by an electromagnet which is moved by
the incoming sound signal
- We use different size speakers for better reproduction of
different frequencies
* though we often mount several speakers in the same
speaker case
- We use multiple speakers so that the sound direction and
loss are reduced, and we get a good hearing experience
* Note it's a (common) fallacy to think that more speakers are
needed just to get enough volume

= Common speakers used today are
- Subwoofers - used for very low frequencies

- Midrange (mids or tops) - actually these handle midrange
frequencies as well as highs
- Monitors - typically lower-quality speakers that are used
by the DJ to hear the sound they are playing
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Power Conditioner

= Although most house current is stable enough for
ordinary use, it typically fluctuates enough to introduce
noise or cause other problems in a quality sound
system

= A power conditioner is used to plug in all other
electronic devices of the system, and regulates the
voltage to keep it steady

- A good conditioner will also reduce noise, which is
typically transmitted through the ground line
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Amplifiers, EQ, Limiter

= The sound signal at the speaker must be large enough
to actually move the cones, the amplifier does this
- May be a separate box (used for “passive” speakers)
- May be installed in the speaker case itself — “active
speakers”
= The volume of the music may need to be increased or
decreased at different frequencies

- Because the room is absorbing some frequencies more
than others

- Because the music is not being reproduced correctly
- Because it just sounds better that way
- All of this is done with an equalizer

= In a given song / track, the gain (volume) doesn't
typically vary by more than 10-20 dB (10 times to 100
times louder)
- If it does there may be something wrong

- A limiter is used to prevent the other sound equipment
from trying to reproduce the excessively loud sound
(which could damage it)
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= The mixer is the central hub of the sound system
- Receives all inputs
- Supplies all outputs (to speakers, phones, etc.)

= Typically has a number of channels that can be used for
input
- Often 4-5 can be used at once

- Other input lines can be switched in / out if even more are
needed

- Each channel will have its own gain and equalizer controls
- Channels can be set to be selected using the cross-fader

= Typically has a number of outputs that can be used
simultaneously

- One or more main outputs carry the signal to the main
speakers

- A booth or monitor output supplies the monitor speakers
- A phone output supplies the headphones

- The monitor and phone outputs play differently than what
the audience is hearing over the mains, usually for preview
/ transitions
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CD Decks, Turntables, Computer

= The start of the equipment chain is the original signal
source

= CD Decks / Turntables play the sounds as recorded on
CD or LP vinyl records
- Though we can change the sound, such as by changing the
tempo to slow a track down

- Usually we have a pair of decks / turntables, one on each
channel of a mixer, and crossfade between them to change
tracks

= Computers (and some CD Decks) are mostly used for
playing tracks in a compressed digital file format
(usually mp3)
- Usually the D] software on the computer is used for track
transitions
= There are pros and cons to each of the 3 source types,
as well as various ideas about what should / shouldn’t
be used etc.

- With sufficient skill there isn’t much effective difference in
what's achievable
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Care and Safety

= Fortunately most sound equipment you are likely to use
is powered by line (house current) voltage and unlikely
to harm you in ordinary circumstances
- Use similar considerations as with any other high-wattage
appliance - avoid contact with water or liquids, avoid
shorting with metal across power leads, use grounds, etc.
= It's much more likely to damage the (often expensive)
sound equipment through improper use, so
- Start at low volume and increase gradually, avoid playing

at high volumes unless you know what you are doing (and
can afford to pay for blown speakers if you are wrong)

- Power will typically surge through lines as equipment is
turned on, work from the “inside out” to avoid painfully
loud pops caused by amplified surges

* Turn on decks, turntables
* Followed by mixer
* Followed by EQ, limiter if present

* Turn on speakers last (if powered), or amps for passive
speakers
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