6
1st harmonic
440 Hz sine wave

2nd harmonic
880 Hz sine wave

armonics 1 & 2

12345673
3rd harmonie
1320 Hz sine wave

4567 g
440 Hz Sawtooth wave
Harmonics 1 -3

20 3 O N o

g 123456 78 78
4th harmonie 440 Hz Sawtooth wave
1760 Hz sine wave amonics 1 -4

78

Sth harmonic

3678
440 Hz Sawtooth waye
2200 Hz sine wave

a&rmonics 1 -5
f 60 o
] 40

2
12345678

6th harmonie
2640 Hz sine wave

456738
7th harmonic
3080 Hz sine wayve

3678
440 Hz Sawtooth waye
Harmonics 1 -7

8th harmonic
3520 Hz sine wave

3678
440 Hz Sawtooth wave
&monics 1 -8

T

678
440 Hz Sawtooth wave
Harmonic 1

5678
440 Hz Sawtooth waye

5673

01234?%7
440 Hz Square waye Timbre #1: 440

Harmonics 1.7

78 67
440 Hz Sawtooth wave Timbre #1: 440
Comb filtered Bass boost
Harmonics 2 - g
60
4c40

b3
=

0 S 3
12345678 1234567

440 Hz sum wave of
harmonics 2 &3

Timbre #1:44q
Treble boost

< 123456 7 8
440 Hz sum wave of
harmonics 2 g 3
with fundsments)

45673

440 Hz sum wave of
harmonics 5 &6

3f 60

40
20 "' 2T 20 AW s
012345378 234565
440 Hz sum wave of Timbre #2:55
harmonics 5 &6 Bass boost

with fundaments)

123456 78
440 Hz sum wave of
harmonics 4,5,6

234583
Timbre #2: 55
Treble boost

123456 78
440 Hz sum wave of
harmonics 4,5,6
with fundaments)




12345678
Timbre #3: 261 Hz

Envelope 1

Sharp attack
Slow decay

(@)

6¢c

6d

6e

700 ms

Envelope 2

Slow attack
Fast decay

Envelope 3

1f: peak at 300 ms
2f: peak at 350 ms
3f: peak at 400 ms
4f: peak at 450 ms
Sf: peak at S00 ms
6f: peak at SS0 ms
T7f: peak at 600 ms
8f: peak at 650 ms

Envelope 4

1f: peak at 650 ms
2f: peak at 600 ms
3f: peak at 550 ms
4f: peak at SO0 ms
Sf: peak at 450 ms
6f: peak at 400 ms
7f: peak at 350 ms
8f: peak at 300 ms

Envelope S
Sum of independent

harmonic envelopes.

7a-f

12345678
Timbre #4: 1200 Hz

7a Pitch shift 1:
Glissando down

7b Piteh shift 2:
Glissando up

7¢c Pitch shift 3:
Glissando down, up.

7d Pitch shift 4:
Slow vibratoe

7e Pitch shift5:
Medium vibratoe

7T Pitch shift6:
Fast vibrato.

Timbre #5: 145 Hz

8a  Sharp attack
Steady pitch

8b  Pitch shift in attack.

Spectrum Analysis Examples 6-11

12345678
Noise 1
Made of inharmonics.

Sharp attack.

98 Fundamental: 20 Hz

9b Fundamental: 100 Hz
O9C Fundamental: 500 Hz
9d Fundamental: 1,000}
Qe Fundamental: 5,000 |

O9f Fundamenatl: 10,000

10a-f

12345678
Noise 2

Made of inharmonics.

Slow attack.

108 Fundamental: 20 Hz

10D Fundamental: 100 Hz
10C Fundamental: 500 Hz
10d Fundamental: 1,000 |
10e Fundamental: 5,000

10f  Fundamenatl: 10,000

11a-b
60 poug
40[ All frequenclesJ

at random
amplitudes.
12345678

Yhite noise
118 Sslow attack.

11b Sharp attack.



