
Sound Operator’s Handbook - Tricks of the Trade  - February  2006

© 2006 Alectro Systems Inc.   www.alectrosystems.com                                Page  1

Sound Operator’s
Handbook

Tricks of the Trade

by

Lorne Atkins

© 2006 Alectro Systems Inc.

Alectro Systems Inc.
1161 Saginaw Cres.

Mississauga, Ont.  L5H 3W4

Canada

www.alectrosystems.com



Sound Operator’s Handbook - Tricks of the Trade  - February  2006

© 2006 Alectro Systems Inc.   www.alectrosystems.com                                Page  2

Contents
Page

5 Introduction

6 Chapter 1 - Microphones and Miking Techniques
6 Types of Microphones
6 Dynamic (Moving Coil) Technology
7 PZM Technology
7 Condenser Technology
8 Balanced vs. Unbalanced
10 Pick-up Patterns
12 Effective Use of the Pick-up Pattern
12 Proximity Effect
13 Speech and Vocal Applications
15 Using Proximity Effect for Vocals
16 Choir Applications
18 Podium Applications
21 Wireless Lapel and Head Microphones
23 Altar and Communion Table Applications
24 Musical Instrument Applications
24 Acoustic Pianos
26 Acoustic Guitars
27 Other String, Wind and Brass Instruments
28 Drum Kits
29 Electronic Keyboards
30 Electric Guitar

31 Chapter 2 - Feedback
31 What is feedback and why do we get it?
31 What is “Gain before Feedback”
32 Number of “Open” Microphones
34 Proper Microphone Techniques
35 High Quality Speakers & Speaker Location
36 Room Equalization
38 Feedback Suppressors
39 System Processors

40 Chapter 3 - Mixer Controls
40 Mixer categories - select your type
42 Basic Mixer Controls (example Soundcraft Spirit E series)



Sound Operator’s Handbook - Tricks of the Trade  - February  2006

© 2006 Alectro Systems Inc.   www.alectrosystems.com                                Page  3

47 Mid Range Mixer Controls ( example Allen & Heath W3-1602)
54 Large Format Mixer Controls (example Allen & Heath GL2400 series)

63 Chapter 4 - Mixing
63 Setting Initial Mixer Levels
63 Gain and Channel Fader
65 Pan and Channel EQs
65 Working with Podium Microphones
66 Working with Head and Lapel Microphones
66 Mixing the Choir
67 Mixing Soloist and Track or Instrument
68 How the EQ Controls Work
70 EQing Instruments
71 Mixing “The Band”, or Worship / Praise Team
71 Small Group Example
72 Setting up Sub-Groups
72 Mixing Steps
73 Mixing Tips
74 Let’s Add Drums
75 Effects Processors
76 Compressors

77 Chapter 5 - Monitors
77 Types of Monitors
77 Full Range Monitors
77 Compact Reference Monitors
78 In Ear Monitors
78 Personal Monitor Mixing System
79 Monitor Misconceptions
79 Monitor Speaker Mixing Techniques
79 Keep It Down
80 Give Them Just What They Need
81 Multiple Mixes
82 In Ear Monitoring
82 Personal Monitor Mixing System

84 Appendix
85 Contents
86 AKG C535EB Microphone Data Sheet
87 Electro-Voice RE20 Microphone Data Sheet
89 Clock Audio CMH2000 Head Microphone
91 Electro-Voice RE90H Hanging Microphone
96 Clock Audio C33E Gooseneck Microphone Data Sheet
97 AKG CK77 Lapel Microphone Data Sheet
98 AKG WMS400 Wireless Microphone Systems Data Sheet



Sound Operator’s Handbook - Tricks of the Trade  - February  2006

© 2006 Alectro Systems Inc.   www.alectrosystems.com                                Page  4

101 AKG C680 Boundary Microphone Data Sheet
102 Presonus Acousti-Q Processor
104 AKG C1000S Microphone Data Sheet
106 AKG C418 Microphone Data Sheet
108 AKG D112 Microphone Data Sheet
110 Rolls ADB2 Active Direct Interface Box
112 Rolls DB25 Passive Direct Interface Box
114 Electro-Voice FRX122 Speaker Data Sheet
119 Allen and Heath W3-1602 Mixer Data Sheet
123 dbx 231 Dual 31 Band Graphic Equalizer Data Sheet
125 dbx AFS224 Feedback Suppressor Data Sheet
127 dbx Driverack 260 System Processor Data Sheet
129 Driverack 260 Programming Instructions
153 Allen and Heath GL2400 Series Mixer Data Sheet
156 Clock Audio C800 “Pop Free” Gooseneck Microphone Data Sheet 
158 Lexicon MX-200 Effects Processor Data Sheet
160 dbx 266XL Compressor Limiter Data Sheet
161 Electro-Voice Force Full Range Monitor
164 Galaxy Hot Spot Compact References Monitor
166 Shure P2TRE2 In ear Monitor
169 Aviom Personal Monitor Mixing System



Sound Operator’s Handbook - Tricks of the Trade  - February  2006

© 2006 Alectro Systems Inc.   www.alectrosystems.com                                Page  5

Introduction

Over the past 20+ years, I have helped hundreds of churches with their Sound and Video.  I have
seen many common problems which can be easily solved with a little knowledge and
experience.  This book is an attempt to pass on this information effectively.  I believe it will help
sound operators accomplish their job with greater success and less frustration.

The book covers the four major problem areas of sound.  These are Miking, Mixing, Monitoring
and Feedback.  In all these topics, many tips are revealed which will help you achieve the level
of excellence you desire.  A chapter also explains the function of all the controls on your mixer.

Chapter 1 explains the different types of microphones and which ones are best for various
applications.  It gives miking techniques for speech, vocal and instruments.  This includes pick-
up patterns, working with proximity effect, obtaining consistent natural sound, and other topics. 
Examples are shown for effective miking of people and many common musical instruments. 
Techniques are explained for miking virtually all instruments.  Direct connection of electronic
instruments is also explained.

Chapter 2 is dedicated to Feedback.  This is often a significant problem, especially in churches. 
Here you will learn exactly what feedback is, the factors which contribute to it, and how to
eliminate it.  We have already covered microphone techniques in Chapter 1.  Using the right
microphones properly goes a long way to reducing feedback, but room equalization, speaker
characteristics and placement and number of open microphones are some of the other factors
which need to be considered.

Chapter 3 explains the function of all the controls on your mixer.  Three different mixer
examples are used which cover just about all the mixers available.  One of them will be very
similar to yours.  If you already know what every dial and button on your mixer does, you can
skip this chapter.  Otherwise, you will probably find it very helpful.

Chapter 4 talks about mixing.  Once you have learned how to use the microphones, you need to
mix the sound properly.  If you only have one or two speech microphones, this is quite simple. 
If you have several vocals and instruments however, it can be quite complex.  The Mixing
section of the book teaches you how to achieve that delicate blend of sound in which all
instruments and vocals can be heard in their proper balance.  You will learn how to mix the
sound properly, using channel EQ’s and Pan to get the proper “Studio” sound.  Other topics such
as Effects Processors are also discussed.

Chapter 5 covers what is sometimes the most frustrating aspect, Monitoring.  Getting the right
level and mix which will make all the singers and musicians happy while keeping the levels low
enough so they don’t interfere with the “House” or main sound can be a daunting task.  The
information in this book will make this seemingly impossible job achievable.  Not only do we
discuss techniques, but we also talk about various technologies including multiple mixes,
personal mixes and in-ear monitor.


