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Usage i-ii
STRINGS
Acoustic Guitar,

Steel Strings 1-3
Acoustic Guitar,

Nylon Strings 4-6
Baglamas Lute 7
Banjo 7
Double Bass 8
Cello 9
Dulcimer 9
Electric Bass 10-11
Electric Guitar 12-14
Harp 15
Kora 15
Mandolin 16
Nyatiti 16
Oud 17
Pipa 17
Sitar 18
Slna String Machine 18
Tampura 19
“Tron Tape Machine

Cello 19
“Tron Tape Machine

Strings 20
Viola 20
Violin, Bowed 21
Violin, Pizzicato 21
Yangqin 22
WOODWINDS
Bamboo Flute 23
Bangdi Chinese Flute 23
Bansuri Flute 24
Bass Clarinet 24
Bass Recorder 25
Bassoon 25
Clarinet 26
Contra Bassoon 26-27
Dizi Chinese Flute 27
Duduk 28
English Horn

(Cor Anglais) 28
French Oboe 29
Highland Bagpipes ~ 29-30
Hurdy Gurdy 30
Irish Flute 31
Kaval Flute 31
Oboe 32
Ocarina 32
Opti’ Optical Disk

Machine Flute 33
Pan Flute 33
Penny Whistle 34
Persian Ney Flute 34
Piccolo Flute 35

CONTENTS

Woodwinds cont.

Piccolo Recorder 35
Qudi 36
Shakuhachi Chinese

Bamboo Flute 36
Shehnai 37
Soprano Recorder 37
Tenor Recorder 38
“Tron Tape Machine

Flute 38
“Tron Tape Machine

Woodwinds 39
Tulum Bagpipe 39
Turkish Ney Flute 40
Uileann Irish Bagpipe 40-41
Zurna 41
BRASS
Alto Flute 43
Alto Saxophone 43
Baritone Saxophone 44
Bass Flute 44
Bass Trombone 45
Chromatic Harmonica 45
Contra Tuba 46
Flugelhorn 46
French Horn 47
Harmonica 47
Soprano Saxophone 48
Tenor Saxophone 48
Trombone 49
Trumpet 49
Tuba 50
KEYBOARDS
Accordion 51
Bee Tree Electric

Organ 51
Bandoneon 52
Clavinet 52
Concertina 53
Electric Piano 53
Flute Organ 54
Glass Harmonica 54
Glockenspiel 55
Grand Piano 55-58
Harpsichord 58
Melodeon 59

Opti’ Optical Disk
Machine Hmnd Organ 60

Pipe Organ 60
Reed Organ 61
Upright Piano 61-64
VOICE

Baby Crying 65
Choir, Female 65
Choir, Male 66
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Voice cont.

Female Ahh 66
Female Eee 67
Female Ihh 67
Female Mmm 68
Female Ohh 68
Female Ooo 69
Female Uhh 69
Male Ahh 70
Male Eee 71
Male lhh 72
Male Mmm 73
Male Ohh 74
Male Ooo 75
Male Uhh 76
Radioactive Krafty Choir 77
“Tron Tape Machine

Boyx Choir 77
“Tron Tape Machine

Mixed Choir 78
Whistle 78
PERCUSSION, TUNED
Agogo 79
Bell 79
Celeste 80
Chimes 80
Cowbell 81
Crotals 81
Handbell 82
Kalimba 82
Marimba 83
Metal Plates 83
Music Box 84
Plate Bells 84
Sansa 85
Scaccia Pensieri

(Mouth Harp) 85-86
Steel Drum 86
Taiko 87
Timbale 88
Timpani 88-89
Triangle 89
Tubular Bells 90
Vibraphone 90
Xylophone 91
Zheng 91
PERCUSSION, UNTUNED
Bongos 93
Cabasa 93
Castanets 94
China Cymbal 94
Clap 95
Conga 95
Crash Cymbal 96
Egg Shaker 96
Ghatom Bass Drum 97

Percussion, untuned cont.

Java Drum 98
Kick/Bass Drum 99
Maracas 99
Ride Cymbal 100
Rimshot 100
Shaker 101
Snap 101
Snare Drum 102
Tabla 102-103
Tambourine 103
TamTam 104
Tom-Tom 104
Woodblock 105
DRUM MACHINES

808 Bass 107
808 Clap 107
808 Claves 108
808 Conga 108
808 Cowbell 109
808 Crash 109
808 Hihat Closed 110
808 Hihat Open 110
808 Maracas 111
808 Rimshot 111
808 Snare 112
808 Tom-Tom 113
909 Bass 114
909 Clap 114
909 Crash 115
909 Hihat Closed 115
909 Hihat Open 116
909 Ride 116
909 Rimshot 117
909 Snare 117
909 Tom-Tom 118
Miscellaneous Sounds

Belch 119
Cat Meow 119
Full Orchestra 120

Mini MG Synth Pulse
50% Width (Square) 120
Mini MG Synth Pulse

35% Width 121
Mini MG Synth Pulse

15% Width 121
Mini MG Synth

Sawtooth Wave 122
Mini MG Synth

Triangle Wave 122
Theremin 123
Whale 123



USAGE

This book is intended primarily as a resource for synthesizer players who have either read
Welsh’s Synthesizer Cookbook Vol. 1 (black and yellow cover) or for those who have prior experience
using harmonic analyzers to program sounds. Unlike the first volume this book does not explain how to
program each sound. It does however have an advantage in that unlike the patches in the first book
which are very specific the player is here free to use whatever means they choose to achieve the end
result. For the most part only the harmonic content of each sound is presented. There is no information
about how each sound’s amplitude or tonal quality changes over time. It is left totally up to the reader

to program these aspects of the sound as they see fit.
Some basic advice can however be given:

1. The low frequency harmonics of most instruments will be the first to come up in amplitude
during the attack of the sound and the last to die out as the sound decays. For this reason it is usually
best to sculpt the sound with a low-pass filter and its envelope before using the amplitude envelope to

apply any finishing touches.

2. The harmonic structure of most instruments can sometimes be replicated simply by mixing
together a couple of different waveforms and possibly changing the pitch of one to create a more
elaborate harmonic structure. Much of the time this isn’t enough. Truly sophisticated harmonic
structure can be created with an analog or subtractive synth by employing oscillator syncing, and
variable pulse width. Other less common options also include frequency modulation (FM), ring

modulation, and amplitude modulation.

Each graph shows amplitude along the vertical axis and frequency along the horizontal axis.
Amplitude is labeled along the left-hand edge of each graph going from 0 down to -100 dB. Frequency
is labeled along the top of each graph, is displayed in Hz with a range that is different for each graph but
does not exceed 20,000 Hz. The pitch of each sound is given in the title by values such as C4, B3, E2,



etc. corresponding to keys on a keyboard. This is useful to know when trying to compare a synth’s

output to the graphs in the book.

There are some graphs which have “Dynamic” in the title. This indicates that the amplitudes of
the harmonics are unstable and go up and down in amplitude independent of each other. This is true to
some extent for all sound sources but most of the time it is minor and contributes little to the sound. In
the case of those graphs with “Dynamic” designated in the title the non-static nature of the harmonics is

an important part of the sounds character. This is particularly true of plucked and hammered strings.

There are a number of ways in which this can be replicated on an analog or subtractive
synthesizer. It can be achieved typically through pulse-width modulation as well as oscillator syncing
with the slave’s pitch modulated by an envelope or LFO. It can also be achieved through Frequency
Modulation by setting the FM source frequency, so that the partials remain at harmonic intervals, and
then modulating the depth or amount (not pitch!) of the FM source again using either an envelope or
LFO. Each of these methods produces slightly different results but all will cause the harmonics to have
undulating amplitudes. There is no real guidance as to how much you’ll want to apply. Simply apply

the amount that sounds good!

All instruments were graphed at approximately the middle of their range of pitch with the
exception of pianos and guitars which have graphs for a multitude of different pitches. There are two
reasons for this. The first is the importance of these instruments to current western music and secondly
the fact that these instruments have harmonics which change dramatically across their range of pitch.

All instruments have a different timbre, or tonal quality, across their range but this is particularly true for
piano and guitar.

Watch for missing or diminished harmonics. Some sound sources either lack some harmonics or
have harmonics that are very low in amplitude. Examples are the Alto Flute (pg 43) and Electric Piano
(pg 53). The Alto Flute has a 1% harmonic that is nearly 40 dB lower than its 2" harmonic. The Electric
Piano has odd-numbered harmonics, such as the 1%, 3, and 5™, which are about 30 dB lower than their
even-numbered neighbors. At quick glance the Electric Piano appears to have the 1% harmonic at C5,

however upon closer examination we see that this is in fact the 2" harmonic and the 1% harmonic



actually sits an octave lower at C4. Also watch for “False” harmonics at the very edge of the left-hand
side of the graphs. Using the Alto Flute again as an example note that on the far, left-hand edge of the
graph there is a short spike just below the -40 dB line. This is an artifact of the processing routine and

not an actual harmonic. These are present in many of the graphs so keep this in mind.

When replicating the graphs with a synthesizer remember that the lowest-pitched harmonics at
the left of each graph are the most important. The low-pitched harmonics are the responsible for
creating the character of the sound while the higher-pitched harmonics are responsible for the
brightness. The higher harmonics are important collectively as without them all the sounds would be

dull, but on an individual basis it is not all that critical to get each one exactly right.
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WOODWINDS
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WOODWINDS

BANSURI FLUTE - C4
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WOODWINDS

BASS RECORDER - G4
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WOODWINDS

CLARINET - C5
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WOODWINDS

CONTRA BASSOON - F2 (ZOOMED IN)
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WOODWINDS

E4
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WOODWINDS

FRENCH OBOE - D5
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WOODWINDS

HIGHLAND BAGPIPES DRONE - E
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WOODWINDS

IRISH FLUTE — F4
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WOODWINDS

OBOE - E5
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