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OVERVIEW
ÅHuman Voice Basics

ÅThe Human Voice as a Communications instrument

ÅALC ςFriend or Foe?

ÅAudio Dynamic Range: Friend or Foe?

ÅEqualization ςCompression ςNoise Gating: What are 
they?

ÅExamples

ÅConclusions



COMPOSITION OF THE VOICE
Å/ƻƴǎƻƴŀƴǘǎΣ ±ƻǿŜƭǎ ŀƴŘ άCǳƴŘŀƳŜƴǘŀƭǎέ όƳŀƭŜ ǾƻƛŎŜύ

ÅFundamentals: 85-250Hz ςLowest energy and power content ςrich 
harmonic content - multiple redundant frequencies up the spectrum

ÅVowels: 350-2kHz ςMaximum energy and power ςlow harmonic content -
Ŏƻƴǘŀƛƴ Ƴƻǎǘ ƻŦ ǘƘŜ άƛƴŦƻǊƳŀǘƛƻƴέ ƻŦ ǘƘŜ ŎƻƳƳǳƴƛŎŀǘƛƻƴ ƛƴ ƘǳƳŀƴ 
communication

ÅConsonants: 1-2.5kHz ςMedium energy and power ςrich harmonic 
content - critical and essential for INTELIGIBILITY 

* Source: A Mathematical Theory of Communication ςC.E. Shannon - 1932



COMPOSITION OF THE VOICE

ÅVowels carry the power of the voice and consonants provide 
intelligibility. By tailoring the message content over a closely 
defined and limited frequency range full intelligibility can be 
provided with minimum loss of intelligibility fidelity .

Single Band provided Intelligibility

250Hz                       Very poor

500Hz                       About 12%

2kHz and 4kHz        Together about 57%

* Source: AVInfo.com





CORE IDEA TAKEAWAY:

Å¢ƘŜ άth²9wέ ƻŦ ŀ ƎƛǾŜƴ ǾƻƛŎŜ ŘƻŜǎ ƴƻǘ 
equate to the intelligibility of the voice as a 
communication transmitter. The idea is that 
ōŜŎŀǳǎŜ ŀ ǇŜǊǎƻƴ Ƙŀǎ ŀ άōƻƻƳƛƴƎέ ǾƻƛŎŜ 
does not mean that they are easy to 
understand.



WHAT IS COMMUNICATION?
Å¢ƘŜ ŀōƛƭƛǘȅ ǘƻ ƳƻǾŜ άŘŀǘŀέ ōŜǘǿŜŜƴ ŀ ǎŜƴŘŜǊ ŀƴŘ ŀ 

receiver with a minimum of ambiguity.

Å!ƳōƛƎǳƛǘȅ ŘŜŦƛƴŜǎ ǘƘŜ ŎƻƳƳǳƴƛŎŀǘƛƻƴ ŎƘŀƴƴŜƭΩǎ 
efficiency. The more ambiguity, the less efficient the 
channel.

Å¢ƘŜ άvǳŀƭƛǘȅέ ƻŦ ŀ ŎƻƳƳǳƴƛŎŀǘƛƻƴ ŎƘŀƴƴŜƭ ƛǎ ŘŜŦƛƴŜŘ ōȅ 
the relative amount of ambiguity that affects the 
efficiency of the information transfer rate.



COMMUNICATION CHANNEL
ÅThe available BANDWIDTH available to transfer the 

intelligence (message) of a given communication

Å.ŀƴŘǿƛŘǘƘ ƛǎ άŜȄǇŜƴǎƛǾŜέ ŀƴŘ άƭƛƳƛǘŜŘέ

ÅBandwidth ALWAYS includes noise: Higher SNR = Better 
Communication efficiency (And is ALWAYSlimited and, to 
an extent ςmanaged by the modulation method)

ÅDefines a slice of frequencies that are available to transfer 
the intelligence of a given communication (message)



* Source: Bell System Telephone Channel Schematic



CORE IDEA TAKEAWAY:

ÅThe idea is to concentrate voice power 
²L¢ILb ǘƘŜ ŀǾŀƛƭŀōƭŜ ōŀƴŘǿƛŘǘƘΦ άCƛƭƭ ǘƘŜ 
ŎƘŀƴƴŜƭέ ǿƛǘƘƻǳǘ ƻǾŜǊŦƭƻǿƛƴƎ ƛǘΦ  άCƭŀǘǘŜƴέ 
ǘƘŜ ǇƻǿŜǊ ǎǇŜŎǘǊǳƳ ŀƴŘ άƭƛŦǘέ ƪŜȅ 
intelligibility frequencies so as to reduce 
dynamic range and increase depth of 
modulation. 



AUTOMATIC LEVEL CONTROL
ÅA process designed to reduce overdrive in the TX chain

ÅIT IS *NOT* designed to process audio and increase modulation 
depth ςsimply to avoid amplifier power supply induced clipping!

ÅAttack and decay time constants WAY TOO SLOW to affect peak 
management

ÅConstants are different from radio to radio, but similar in principle

ÅOverdriving ALC increases IMD and makes audio hard to copy

ÅDO NOT use it to manage audio! 



ALC SHOULD ALWAYS LOOK LIKE THIS:



IMPORTANT DISCLAIMER:

Å¢ƘŜ ŦƻƭƭƻǿƛƴƎ ŎƻƳƳŜƴǘ ƛǎ άŎƻƴǘǊƻǾŜǊǎƛŀƭέ ƛƴ 
Amateur Radio applications. It is based on 
personal experience with many different 
amplifier/exciter combinations both in 
Amateur Radio and Broadcast environments.



CORE IDEA TAKEAWAY:

Å![/ ǿŀǎ ŘŜǎƛƎƴŜŘ ŀǎ ŀ ǿŀȅ ǘƻ ŀǾƻƛŘ άǊǳƴƴƛƴƎ ƻǳǘ ƻŦ ǇƻǿŜǊ 
ǎǳǇǇƭȅ ŎǳǊǊŜƴǘέ ƛƴ ŀ ǘǊŀƴǎƳƛǘǘŜǊΦ  LǘΩǎ bh¢ ŀ ǿŀȅ ǘƻ ŎƻƴǘǊƻƭ 
modulation.  It is imperative that you stay within the ALC 
ŎǳǊǾŜ ǘƻ ŀǾƻƛŘ ŘƛǎǘƻǊǘƛƻƴ ŀƴŘ άǎǇƭŀǘǘŜǊέΦ L ǊŜŎƻƳƳŜƴŘ ƴƻǘ 
feeding ALC voltage to a Linear Amp ςALC is simply not fast 
enough to react accurately! If the exciter is linear, the amp 
ǎƘƻǳƭŘ ōŜ ōŜ ǘƻƻΦ LŦ ƛǘ ƛǎƴΩǘΣ ǘƘŜƴ ŀŘƧǳǎǘ ǘƘŜ ŀƳǇ όǇŀǊǘƛŎǳƭŀǊƭȅ 
the grid current). Adding exciter ALC current feedback to the 
amp adds yet another variable out of your control.



a!YLbD ¢I9 Ψa!DL/έ I!tt9bΥ 
ÅIt starts with a good articulate microphone

ÅIt continues with good microphone technique

ÅIt is reinforced with good environmental acoustics

ÅIt is accentuated by good AF and RF grounding

ÅIt is managed by attention to audio detail (especially in 
DVK recordings) and accuracy in TX level setting

ÅIt is both SCIENCE and ART ςrequires giving a damn 



10 POUNDS IN A 5 POUND BAG

ÅOur Toolkit for audio management:

ÅGating, Equalization, Compression and Limiting

ÅGating ςReduces or prevents extraneous noise into the 
communication channel

ÅEqualization ςBoost or reduces certain frequency bands

ÅCompression ςwŜŘǳŎŜǎ άŘȅƴŀƳƛŎ ǊŀƴƎŜέ ƻŦ ŀ ǎƛƎƴŀƭ

ÅLimiting ςtǊŜǾŜƴǘǎ ŘȅƴŀƳƛŎ ǊŀƴƎŜ άƻǾŜǊǊǳƴέ



LETS GET STARTED:
ÅMy Voice (I hate it!) flat (before processing)


