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A microphoneʼs job is generally to try to capture, as closely as 
possible, a sound source.  This could be a voice or an instru-
ment. We can also use a microphone to infuse a specific sound characteristic into a performance. 
Just as the painter has his paints and brushes, we have microphones. And just as a painter can cre-
ate a stunning variety of visual textures with his tools, we too can make a creative statement with the 
judicious use of different types of microphones.

There are essentially three common types of microphone elements (condenser, dynamic, and ribbon) 
and three basic polarity patterns (omnidirectional, unidirectional, and bi-directional). The following 
sections explore these various transducers and patterns to help you make sense out of them.

Microphone Elements
A microphone is a transducer that converts sound waves to an electrical signal.  Different types of 
microphones have different ways of converting energy, but they all have one thing in common: the 
diaphragm. This is a thin piece of material (usually paper, plastic, or aluminum) that vibrates when 
struck by sound waves. In a typical hand-held mic like the one below, the diaphragm is located in 
the head of the microphone.

When the diaphragm vibrates, it causes other components in the microphone to vibrate, and these 
vibrations are converted into an electrical current that becomes the audio signal.  

There are many different types of microphones, but there are essentially three main types: condens-
er, dynamic, and ribbon. Each of these three types captures sound in a different way, and as such, 
each adds certain characteristics to the sound. 

Hereʼs how the different mic elements work:

Dynamic— The construction of a dynamic microphone is shown
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Dynamic microphones tend to accentuate the middle of the frequency spectrum because 
the thick diaphragms (relatively speaking when compared to a condenser mic) respond 
slower. Dynamic mics have several qualities that make them unique. They can handle a lot of 
volume, which makes them great for extremely loud signals such as drums, amplifiers, and 
strong vocalists.

Traditionally, dynamic mics are not as transparent (they donʼt accurately represent high fre-
quencies or have the same transient response) as condenser mics, and may impart a “dirty” 
or “gritty” sound to the signal. These microphones are much less expensive than most con-
denser mics, and they are durable and great for live performances. Shure SM57s and SM58s 
are the most popular dynamic mics around, and these are used commonly at CLC on instru-
ments and vocals.  

Note that newer dynamic mic technology from manufacturers like Heil Sound is creating a 
new breed of dynamic microphones with performance that rivals what we would expect from 
condenser microphones.

Condenser— The construction of a condenser microphone is shown below.

This type of microphone tends to have a well-rounded shape to its frequency response and 
a fast response, allowing it to often pick up high-transient material, such as the initial attack 
of a drum, very well. These mics can sound more natural, but they can also be somewhat 
harsh if placed too close to a high-transient source. Condenser mics need a small amount of 
voltage (from 9 to 48 volts) to function. If you use a condenser mic, make sure that either it 
has its own internal battery or you have a preamp or mixer equipped with phantom power. 

There are large- and small-diaphragm condenser mics. Large-diaphragm mics have a more 
pronounced bottom end (low frequencies). Large-diaphragm mics also possess a lower self 
noise, that is, noise created by the microphone. Small-diaphragm mics have smoother fre-
quency response. Since they have a smaller diaphragm, in most cases they can more accu-
rately capture instruments with pronounced a high-frequency component, such as violins. 

Ribbon—Ribbon mics are relatively slow to respond to an auditory signal, and they tend to 
soften the transients (the initial attack of the instrument) on instruments such as percussion 
and piano. The high end on ribbons isnʼt as pronounced as with other element types, so 
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these mics have a rounder, richer tone. They are great when you are trying to get a “vintage” 
sound that is silky and smooth. This is because the high frequencies tend to roll off slightly 
(gradually reduce) and the lower frequencies smear together a bit.

Traditional ribbon mics are expensive and arenʼt very durable. The ribbon construction is ex-
tremely sensitive and easy to damage.  Modern ribbon mic technology by manufacturers like 
Royer, Cascade, and Shure is making ribbon mics more and more common for live sound 
use. However, care should still be used in handling ribbon mics and phantom power should 
NEVER be used; phantom power can permanently damage ribbon microphones.

Polarity Patterns
We refer to the area around a microphone that is sensitive to sound as the microphoneʼs 
polarity pattern. We use three main polarity patterns:

Omnidirectional – See the illustration below.

As the name implies, omnidirectional mics capture sound from all around the diaphragm, as 
shown in the illustration. Omnidirectional mics are useful for situations where you want to 
capture not only the source sound, but also the sound of the room from which the source 
is coming. You can find omnidirectional mics used in stereo pairs for drum overheads and 
groups of acoustic instruments, such as orchestras.  Most lavalier and headworn micro-
phones for speech, such as the Countryman E6, tend to be omnidirectional.  Omnidirectional 
microphones do not exhibit any proximity effect (an increase in low frequency response as 
the microphone is placed closer to the source), and therefore their frequency response stays 
uniform.

Unidirectional 

Unidirectional mics are designed to pick up sounds in front of the mic element and reject 
sounds that from behind. These are called “cardioid mics.” A cardioid mic on the tom of a 
drum set picks up primarily the sound of that drum and not the sound from the other instru-
ments around it. 

Cardioid microphones exhibit what is known as proximity effect.  Proximity effect refers to a 
microphoneʼs increase in low frequency response as the mic moves closer to the source. 
There are several types of cardioid mics, such as cardioid, supercardioid, hypercardioid, 
half-cardioid, and multi-pattern (switchable).   We mainly use cardioid and supercardioid.
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Cardioid – See the illustration below.

Cardioid mics are the most common types for live music because you can control the sound 
that they pick up. For example, when using floor monitors (wedges) with vocal mics, the 
monitor should be aimed directly at the rear axis of a cardioid microphone in order to allow 
more gain 
(volume) before feedback.

Supercardioid – See the illustration below.

Supercardioid mics are the same as cardioids, except the “dead spot” is moved to a differ-
ent position. For example, when using a supercardioid mic, the monitor should be positioned 
somewhat to the side (at 120 degrees from the front of the mic) for best results. This is be-
cause there is a small zone of reception immediately behind the mic.

Bi-Directional – See the illustration below.
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Bi-Directional (or Figure-8) mics pick up sounds from both the front and back but not all 
the way around. Bi-directional mics are often used to record two instruments simultaneously. 
For example, you can place the microphone between two horn players with the side of the 
mic perpendicular to the players. This allows you to capture both instruments while rejecting 
any sound in front of the musicians.  Ribbon microphones are always Bi-Directional.

Polarity Quick-Ref Table
Hereʼs a table that shows the major differences between the polarity patterns. This will help 
guide you when deciding which type of mics to use and how best to place the mics.

Characteristic Omni-Directional Cardiod SuperCardiod HyperCardiod Bi-Directional
Polar Response 
Pattern

Coverage Angle 360º 131º 115º 105º 90º
Angle of Maxi-
mum Rejection 
(null angle)

180º 126º 110º 90º

Rear Rejection 
(relative to front) 0 25 dB 12 dB 6 dB 0

Ambient Sound 
Sensitivity (rel-
ative to omnidi-
rectional)

100% 33% 27% 25% 33%

Distance Factor 
(relative to omni-
directional)

1 1.7 1.9 2 1.7
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CLC Microphones

MAKE MODEL PHOTO TYPE POLARITY PATTERN USAGE

Shure Beta 52A Dynamic Supercardiod Bass Drum, 
Bass Amp

Apex 165 Condenser
48 V Needed

Cardiod Toms

Apex 126 Dynamic Cardiod Toms, Snare

Shure SM 58 Dynamic Cardiod Vocals,
Heads on the 
wireless mics

Shure SM 57 Dynamic Cardiod Toms, Hats, 
Amps, Snare

Countryman E6 Condenser Omnidirectional Speech

Audi Technica AT815B Condenser
48 V Needed

Cardiod Choir,  
Overhead


