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How and Why Microphones Work

Microphones appear in an almost endless variety of shapes, sizes, 
and design types, but no matter what their physical attributes, 
their purpose is the same—to convert acoustic vibrations (in the 
form of air pressure) to electrical energy so it can be amplifi ed 
or recorded. Most achieve this by the action of the air vibrating a 
diaphragm connected to something that either creates or allows a 
small electron fl ow. 

There are three basic mechanical techniques that are used in 
building microphones for professional audio purposes, but all 
three types have the same three major parts:

A Diaphragm—The sound waves strike the diaphragm, causing it 
to vibrate in sympathy with the sound wave. In order to accurately 
reproduce high frequency sounds, it must be as light as possible.

A Transducer—The mechanical vibrations of the diaphragm are 
converted into an electronic signal by the transducer.

A Casing—As well as providing mechanical support and protec-
tion for the diaphragm and transducer, the casing can also be 
made to help control the directional response of the microphone.

Let’s take a close look at the three types of microphones.

To me a microphone is like a color that a painter selects 
from his palette. You pick the colors that you want to 
use.—Eddie Kramer

CHAPTER 1

Microphones
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The Dynamic Microphone

The dynamic microphone is the workhorse of the microphone 
breed. Ranging from really inexpensive to moderately expensive, 
there’s a dynamic model to fi t just about any application.

HOW IT WORKS
In a moving coil (or more commonly called “dynamic”) micro-
phone, sound waves cause movement of a thin metallic diaphragm 
and an attached coil of wire that is located inside a permanent 
magnet. When sound waves make the diaphragm vibrate, the 
connected coils also vibrate in the magnetic fi eld, causing current 
to fl ow. Since the current is produced by the motion of the dia-
phragm and the amount of current is determined by the speed of 
that motion, this kind of microphone is known as velocity sensi-
tive (see Figure 1).

Figure 1 Dynamic Mic 
Block Diagram

The ability of the microphone to respond to transients and 
higher frequency signals is dependant upon how heavy the moving 
parts are. In this type of microphone, both the diaphragm and 
the coil move, so that means it’s relatively heavy. As a result, the 
frequency response falls off above about 10kHz. 

The microphone also has a resonant frequency (a frequency or 
group of frequencies that is emphasized) that is typically some-
where from about 1 to 4kHz. This resonant response is sometimes 
called the presence peak, since it occurs in the frequency region 
that directly affects voice intelligibility. Because of this natural 
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effect, dynamic microphones are often preferred by vocalists, 
especially in sound reinforcement.

These microphones tend to be expensive because they’re some-
what complex to manufacture, but they’re generally very robust 
(you can actually hammer nails with some of them—and they’ll 
still work!) and insensitive to changes in humidity.

Advantages Robust and durable, can be relatively inexpensive, insensitive to 
changes in humidity, need no external or internal power to oper-
ate, can be made fairly small.

Disadvantages Resonant peak in the frequency response, typically weak high-
frequency response beyond 10kHz.

The Ribbon Microphone

The ribbon microphone operates almost the same as the moving 
coil microphone. The major difference is that the transducer is 
a strip of extremely thin aluminum foil wide enough and light 
enough to be vibrated directly by the moving molecules of air of 
the sound wave, so no separate diaphragm is necessary. However, 
the electrical signal generated is very small compared to a moving 
coil microphone, so an output transformer is needed to boost the 
signal to a usable level. (See Figures 2 and 2A)

Figure 2 Ribbon Mic 
Block Diagram
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Figure 2A Ribbon Mic Transducer

Like the dynamic microphone, the high frequency response 
is governed by the mass of the moving parts. But because the 
diaphragm is also the transducer, the mass is usually a lot less than 
a dynamic type. As a result, the upper frequency response tends 
to reach slightly higher, to around 14kHz. The frequency response 
is also generally fl atter than for a moving coil microphone.

All good studio ribbon mics provide more opportunity to 
EQ to taste since they “take” EQ well. Ribbon mics have their 
resonance peak at the bottom of their frequency range, which 
means that a ribbon just doesn’t add any extra high frequency 
hype like condenser mics do. 

Advantages Relatively fl at frequency response, extended high frequency re-
sponse as compared to dynamics, needs no external or internal 
power to operate.

Disadvantages Fragile—requires care during operation and handling, moderately 
expensive.
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A Short History of Ribbon Microphones

You’re going to read a lot about ribbon microphones in 
this book because they seem to have been rediscovered in 
recent years and therefore have recently returned to wide-
spread use. So, a bit of history seems in order.

The ribbon-velocity microphone design fi rst gained 
popularity in the early 1930s and remained the industry 
standard for many years, being widely used on recordings 
and broadcasts from the 30s through about the early 60s.

Ribbon microphone development reached its pinnacle 
during this period. Though they were always popular with 
announcers and considered state-of-the-art at the time, one 
of the major disadvantages of early ribbon mics was their 
large size, since magnetic structures and transformers of 
the time were bulky and ineffi cient. When television gained 
popularity in the late 1940s, their size made them intrusive 
on camera and diffi cult to maneuver, so broadcasters soon 
looked for a more suitable replacement. 

About that time, a newer breed of condenser and 
dynamic microphones was developed that was a lot more 
compact and far more rugged. As a result, television 
and radio began to replace their ribbons with these new 
designs. Since ribbon mics were being used less and less, 
further development was considered unnecessary, and the 
ribbon soon suffered a fate similar to that of the vacuum 
tube when transistors hit the scene.

Although ribbon mics might have been out of favor in 
broadcast, recording engineers never quite gave up on the 
technology. While always fragile, ribbon mics still provided 
some of the sweetest sounds in recording, as most old 
school engineers realized. As a result, vintage ribbon mics 
commanded extremely high prices in the used marketplace.

As a result, a few modern manufacturers began to 
not only revive the technology but improve it as well. 
Companies like Royer, Beyer, AEA, and Coles now make 
ribbon microphones at least as good as or better than 
the originals and are a lot more robust as well. Thanks 
to recent developments in magnetics, electronics, and 
mechanical construction, modern ribbon microphones can 
be produced smaller and lighter yet still maintain the sound 
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The Condenser Microphone

The condenser microphone has two electrically charged plates: 
one that can move, which acts as a diaphragm, and one that is 
fi xed, called a backplate. This is, in effect, a capacitor (or “con-
denser”) with a positively and negatively charged electrode and 
an air space in between. Sound depresses the diaphragm, causing 
a change in the spacing between it and the backplate. This change 
in capacitance and distance between it and the back plate cause a 
change in voltage potential that can be amplifi ed to a usable level. 
To boost this small voltage, a vacuum tube or FET transistors are 
used as an amplifi er. This is why a battery or phantom power is 
needed to charge the plates and also to run the preamp. Because 
the voltage requirements to power a vacuum tube are so high and 
therefore require some large and heavy components, some micro-
phones have the power supply in a separate outboard box. (See 
Figure 3)

Figure 3 Condenser Mic 
Block Diagram

A condenser has an omnidirectional pickup pattern in its native 
state. In order to make it directional, little holes are punched in the 

of their vintage forebearers, while achieving sensitivity lev-
els matching those of other types of modern microphones. 
Their smooth frequency response and phase linearity make 
them ideally suited for the digital formats that dominate 
the industry today.
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backplate. The object of the holes is to delay the arrival of sound at 
the rear of the diaphragm to coincide with the same sound at the 
front, which then cancels the sound out. The size and position of 
the holes determine the frequencies that will be cancelled. 

Most large diaphragm condensers are multi-pattern micro-
phones. This design is comprised of a single backplate placed 
between two diaphragms. By varying how much signal from each 
diaphragm is fed to the preamp, the microphone can have select-
able patterns ranging from a tight cardioid to a fi gure-8 to full 
omnidirectional.

Condenser mics, however, always ring (resonate) a bit, typically 
in the 8 to 12kHz range. A condenser mic’s pattern of resonances 
is a major part of its character. Their built-in top end response 
bump limits the EQ you might want to add, since a little bit of high 
frequency boost can start to sound a bit “edgy” rather quickly.

Advantages Excellent high frequency and upper harmonic response, can have 
excellent low frequency response.

Disadvantages Moderate to very expensive, requires external powering, can be 
relatively bulky; low cost (and some expensive) models can suffer 
from poor or inconsistent frequency response, two mics of the 
same model may sound quite different, humidity and temperature 
affect performance.

The Electret Condenser

Another less expensive type of condenser microphone is the 
electret condenser. An electret microphone uses a per-
manently polarized electret material as a diaphragm, thus 
avoiding the necessity for the biasing DC voltage required 
in a conventional condenser. Electrets can be made very 
small and inexpensively and are the typical microphones on 
portable tape recorders. Better quality electret condensers 
incorporate a preamplifi er to match their extremely high 
impedance and boost the signal. One of the problems with 
early electret condenser microphones is that the electret 
material loses its charge over time.
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CONDENSER MIC FALLACIES
A large diaphragm condenser has more low end than a small 
diaphragm condenser. 

This is not necessarily true. In many cases, small diaphragm 
condensers reproduce the low end even better than their larger 
kin. 

A cardioid condenser has a better low end response than an omni.

Not true. In condenser mics with an omnidirectional polar 
response, the bass response is  limited only by the electronics. So 
even a very small diaphragm can have a fl at response down to 
DC.

A large diaphragm condenser has a fl atter response than a small 
diaphragm condenser.

Not true. Large format capsules are prone to low frequency 
resonance, which means that they can have trouble reproducing 
low frequencies at a high level. They “bottom out” by the 
diaphragm hitting the back plate, which is the popping that can 
occur when a singer is too close to an unfi ltered microphone. 
In order to minimize this, some microphones over-damp the 
capsule, making the mic sound either thin or alternatively lumpy 
in response, while some address this by adding a low frequency 
roll off or EQ circuitry to try to put back frequencies suppressed 
in the capsule. 

A small diaphragm condenser is quieter than a large diaphragm.

Not true. The difference in the size of the diaphragm translates 
into a difference in signal to noise ratio. The bigger diaphragm 
gives you more signal for a certain electrical noise level and 
therefore can be quieter than the small diaphragm.

Condenser mics have consistent response from mic to mic.

They’re not as close as you might think. Despite what the specs 
might say, there can be vast differences in the sound between two 
mics of the same model, especially in the less expensive categories. 
This particularly applies to tube-type mics where there are not 
only differences between the capsules, but also matching of the 
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tubes. This is usually the result of not enough attention being 
paid to small details during design and manufacture.

So unless two mics are specifi cally “matched,” differences in 
response are inevitable. The exact value of precise matching of 
microphones is open to much debate, however. One school of 
thought says that you need closely matched response for a more 
precise stereo soundfi eld, while another school thinks that the 
difference can actually enhance the soundfi eld.

CONDENSER OPERATIONAL HINTS
! The most commonly seen problem with condenser 
microphones is dirt on the capsule, which causes the high end 
response to fall off. Since a condenser is always carrying a static 
charge when operating, it will automatically attract small airborne 
particles. Add to this people singing and breathing into it, and 
you have your response slowly deteriorating. Because the metal 
fi lm of the capsule is very thin, the layer of dirt can actually be 
much thicker than the original metal fi lm and polymer support. 
Despite what is commonly believed, the mesh grill of the mic will not 
do much more than stop people or objects from touching the capsule, 
and the acoustic foam inside the grill has limited effect.

! Cleaning a capsule is a very delicate and potentially damaging 
operation that is best left to a professional, so the next best thing 
is preventive maintenance. 

! Always use a pop fi lter. 

! Keep your condenser microphones cased when not in use. 

! Cover the mic if it will be left set up overnight.

! Humidity and temperature extremes can have an undesir-
able effect on performance. When exposed to a warm or humid 
room after a period of very low temperature, condensation in the 
casing can cause unwanted noises or no signal until the unit has 
dried out. 

! Don’t blow into the microphone. Some diaphragms can 
bottom out onto the plate and stick (switching off the microphone 
and disconnecting the power supply may unstick it, though). 
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! A condenser microphone can be overloaded, which can cause 
either distortion or harshness of tone. Usually this is not from 
the diaphragm overloading but the high output from the capsule 
overloading the built-in FET preamplifi er. This is less likely in 
the case of a vacuum tube model, since tubes naturally “soft clip” 
(overload in a sonically unobtrusive manner). Most internal mic 
preamps have a -10dB pad switch to lower the output from the 
capsule. In the event that this is insuffi cient, the bottom end roll 
off will also reduce power from the capsule.

PHANTOM POWER
Unlike dynamic and ribbon microphones, all condenser micro-
phones require power of some type. Older tube condensers require 
an outboard power supply, while electret condensers are some-
times powered with a battery. All other condenser microphones 
require a power from an outside source called “phantom power.” 
This is a 48-volt DC power source fed by a recording console or 
microphone preamp over the same cable that carries the audio. 
On most recording consoles, phantom power is switchable, since 
it may cause a loud pop when disconnecting a cable connected to 
a dynamic mic. 

Microphone Specifi cations

While hardly anyone selects a microphone on specifi cations, it’s 
good to know some of the issues. The following won’t delve too 
much into the actual electronic specs as much as the considerations 
they imply on your application. 

SENSITIVITY
This is a measure of how much electrical output is produced by 
a given sound pressure. In other words, this tells you how loud a 
microphone is. Generally speaking, for the same sound pressure, 
ribbon microphones are the quietest, while condensers, thanks 
to their built-in preamplifi er, are the loudest.

Where this might be a concern is in how your signal chain is 
responding when recording loud signals. For instance, a condenser 
mic on a loud source might easily overload the console or outboard 
microphone preamp because of its inherent high output.



Chapter One 11

On the other hand, the low output of a ribbon mic placed on a 
quiet source might cause you to turn up that same mic preamp to 
such a point that electronic noise becomes an issue.

Sensitivity ratings for microphones may not be exactly 
comparable, since different manufacturers use different rating 
systems. Typically, the microphone output (in a sound fi eld 
of specifi ed intensity) is stated in dB (decibels) compared to a 
reference level. Most reference levels are well above the output 
level of the microphone, so the resulting number (in dB) will 
be negative. Thus, as in Figure 4, a ribbon microphone with a 
sensitivity rating of –38 will provide a 16dB hotter signal than 
a microphone with a sensitivity of –54dB, which will in turn 
provide a 6dB hotter signal than one rated at –60dB. Note that 
good sensitivity does not necessarily make a microphone “better” for 
an application. (See Figure 4)

Figure 4 Sensitivity Chart

OVERLOAD CHARACTERISTICS
Any microphone will produce distortion when it is overdriven by 
loud sounds. This is caused by various factors. With a dynamic 
microphone, the coil may be pulled out of the magnetic fi eld; in a 
condenser, the internal amplifi er might clip. Sustained overdriving 
or extremely loud sounds can permanently distort the diaphragm, 
degrading performance at ordinary sound levels. In the case of 
a ribbon mic, the ribbon could be stretched out of shape, again 
causing the performance to seriously degrade. Loud sounds are 
encountered more often than you might think, especially if you 
place the mic very close to loud instruments like a snare drum or 
the bell of a trumpet. In fact, in many large facilities, a microphone 
that has been used on a kick drum, for instance, is labeled as such 
and is not used on any other instrument afterward.

 Ribbon Dynamic Condenser

 –60  –54  –38 
 Beyer M160 Shure SM57 Neumann U87
    in omni

Typical Microphone Sensitivities
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FREQUENCY RESPONSE
Although a fl at frequency response has been the main goal of 
microphone companies for the last three or four decades, that 
doesn’t necessarily mean that a mic is the right one for the job. 
In fact, a “colored” microphone can be more desirable in some 
applications where the source either has too much emphasis in 
a frequency range or not enough. Many mics have a deliberate 
emphasis at certain frequencies because that makes them useful 
for some applications (vocals in a live situation, for example). 
In general, though, problems in frequency response are mostly 
encountered with sounds originating off-axis from the mic’s 
principal directional pattern. 

NOISE
Noise in a microphone comes in two varieties: self-noise generated 
by the mic itself (as in the case of condenser microphones) and 
handling noise.

Condenser microphones are most prone to self-noise because 
a preamplifi er must be used to amplify the very small signals that 
are produced by the capsule. Indeed, the signal must be amplifi ed 
by a factor of over a thousand, and any electrical noise produced 
by the microphone will also be amplifi ed, making even slight 
amounts intolerable. Dynamic and ribbon microphones are 
essentially noise free but subject to handling noise.

Handling noise is the unwanted pickup of mechanical vibra-
tion through the body of the microphone. Many microphones 
intended for handheld use require very sophisticated shock 
mountings built inside the shell.

Polar Patterns (Directional Response)

The directional response of a microphone is the way in which the 
microphone responds to sounds coming from different directions 
around the microphone. The directional response is determined 
more by the casing surrounding the microphone than by the type 
of transducer it uses.

The directional response of a microphone is recorded on a 
polar diagram. This polar diagram shows the level of signal pick-
up (sometimes shown in decibels) from all angles and at different 
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frequency ranges. It should be noted that all mics respond differently 
at different frequencies. For example, a mic can be very directional 
at one frequency (usually higher frequencies) but virtually omni-
directional at another.

A microphone’s polar response pattern can determine its use-
fulness in different applications, particularly multi-microphone 
settings where proximity of sound sources makes microphone 
leakage a problem. 

There are four typical patterns commonly found in micro-
phone design.

OMNIDIRECTIONAL
An omnidirectional microphone picks up sound equally from 
all directions. The ideal omnidirectional response is where 
equal pickup occurs from all directions at all frequencies. (See 
Figure 5)

Figure 5
Omnidirectional Polar Pattern
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FIGURE-8
Figure-8 (or bidirectional) microphones pick up almost equally 
in the front and back, but nearly nothing on each side. It should 
be noted that the frequency response is usually a little better (as in 
brighter) on the front side of the microphone, although the level 
will seem about the same.

Because the sensitivity on the sides is so low, fi gure-8s are often 
used when a high degree of rejection is required. (See Figure 6)

Figure 6 
Figure-8 Polar Pattern

CARDIOID
The cardioid microphone has strong pickup on the axis (in the 
front) of the microphone, but reduced pickup off-axis (to the side 
and to the back). This provides a somewhat heart-shaped pattern, 
hence the name “cardioid.” (See Figure 7)

I like to start with an omni before anything. Now there are 
particular instances where I’ll immediately go to something 
like a fi gure-8, but I’ll use fi gure-8’s and omnis more than 
anything.—Michael Bishop
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Figure 7 
Cardioid Polar Pattern

HYPERCARDIOID MICROPHONES
By changing the number and size of the ports (openings) on the 
case, it is possible to increase the directionality of a microphone 
so that there is even less sensitivity to sounds on the back and 
sides. (See Figure 8)

Figure 8
Hypercardioid Polar Pattern

PROXIMITY EFFECT
A peculiarity of the pressure gradient microphone is that it has a 
different frequency response in the near and far fi elds. Cardioid 
and hypercardioid microphones experience low frequency build-
up the closer you get to the mic, which is known as proximity effect. 
In many cases this can be used to good effect, adding “warmth” 
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and “fullness” to the source, but it can also make the frequency 
response seem out of balance if it is not taken into account.

Specialty Microphones

SHOTGUN MICROPHONES
There are a number of applications that require an even more 
highly directional microphone, such as in news gathering, wild-
life recording, or recording dialog on movie and television sets. 
One such microphone is the shotgun (sometimes called rifl e or 
interference tube) microphone. This consists of a long tube with 
slots cut in it connected to a cardioid microphone. (See Figure 9)

Figure 9 Neumann 
KMR82 Shotgun Mic

Sound arriving from the sides enters through a number of slots 
in the interference tube, and those frequencies tend to cancel at the 
microphone. Sound entering at the end of the tube goes directly 
to the microphone, providing large differentiation between the 
source and other background noise. The tube is normally covered 
with a furry windshield for outdoor use. 

LAVALIERE
Extremely small “tie clip” microphones are known as lavaliere 
mics (sometimes just called “lavs”). They are usually electret 
condenser and omnidirectional and are generally designed to 
blend in with an article of clothing. One of the major problems 
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with lavalieres is handling noise, which can be quite severe if an 
article of clothing (like a jacket) is rubbing against it. Therefore, 
placement becomes crucial. (See Figure 10)

Figure 10 DPA 4026 Lavaliere Mic

PZM
The Pressure Zone Microphone (PZM) or boundary mic is 
designed to decrease the amount of echo or reverberation when 
recording in a large room. It accomplishes this by placing the 
microphone capsule very close to a fl at surface. This fl at surface 
is called the “boundary” and is why this type of microphone is 
also called a boundary microphone. By getting the microphone 
capsule close to the boundary, it cuts down on the large array of 
refl ected sound waves hitting it from all angles. The waves that are 
refl ected off of the closely positioned boundary are much stronger 
than waves that have bounced all around the room. This helps the 
microphone to become more sensitive, and as a result keeps the 
audio from sounding too reverberant. 

PZM microphones, which are omnidirectional, are fl at and 
designed to be mounted to a wall or placed on the fl oor or a 
tabletop. The bigger the boundary underneath the microphone, 
the better it will perform. PZMs are available from most major 
microphone manufacturers, although Radio Shack actually makes 
a version that is fairly inexpensive, although it doesn’t work nearly 
as well. (See Figure 11)

Figure 11 Crown PZM6D 
Microphone
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WIRELESS
It’s long been the dream of many performers to increase their 
freedom by removing the connecting cable from the microphone, 
and guitarists in the studio have wanted to play in the control 
room ever since overdubs became possible. Until recently, wireless 
systems weren’t of suffi cient quality to use in the studio, but the 
latest generation begins to rival the wired versions. 

A wireless system consists of three main components: an input 
device, a transmitter, and a receiver. The input device provides 
the audio signal that will be sent out by the transmitter. It may be 
a microphone, such as a handheld vocalist’s model, or a lavaliere 
“tie-clip” type. With wireless systems designed for use with elec-
tric guitars, the guitar itself is the input device.

The transmitter handles the conversion of the audio signal into 
a radio signal and broadcasts it through an antenna. The antenna 
may stick out from the bottom of the transmitter, or it may be 
concealed inside. The strength of the radio signal is limited by 
government regulations. The distance that the signal can effec-
tively travel ranges from 100 feet to over 1,000 feet, depending on 
conditions.

Transmitters are available in two basic types. One type, called 
a “body-pack” or “belt-pack” transmitter, is a small box about 
the same size as a packet of cigarettes. The transmitter clips to the 
user’s belt or may be worn on the body. For instrument applica-
tions, a body-pack transmitter is often clipped to a guitar strap or 
attached directly to an instrument such as a trumpet or saxophone. 
In the case of a handheld wireless microphone, the transmitter is 
built into the handle of the microphone, resulting in a wireless 
mic that is only slightly larger than a standard wired microphone. 
Usually, a variety of microphone elements or “heads” are avail-
able for handheld wireless microphones. All wireless transmitters 
require a battery (usually a 9-volt alkaline type) to operate. (See 
Figure 12)
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Figure 12 Shure UHF
Wireless Transmitter and Receiver

The job of the receiver is to pick up the radio signal broadcast 
by the transmitter and change it back into an audio signal. 
The output of the receiver is electrically identical to a standard 
microphone signal and can be connected to a typical microphone 
input in a sound system.

Wireless receivers are available in two different confi gurations. 
Single antenna receivers utilize one receiving antenna and one 
tuner, similar to an FM radio. Single antenna receivers work well 
in many applications but are sometimes subject to momentary 
interruptions or “dropouts” in the signal as the person holding or 
wearing the transmitter moves around the room.

Diversity receivers often provide better wireless microphone 
performance. A diversity receiver utilizes two separate antennas 
spaced a short distance apart and (usually) two separate tuners. 
An “intelligent” circuit in the receiver automatically selects the 
better of the two signals or in some cases a blend of both. Since 
one of the antennas will almost certainly be receiving a clean 
signal at any given moment, the chances of a dropout occurring 
are reduced.

Wireless systems operate in two different frequency 
spectrums: VHF and UHF. Audio performance for VHF and 
UHF is nearly identical, but some of the high end (and much 
more expensive) UHF systems offer real improvements in audio 
bandwidth, transient response, and system noise fl oor. In terms 
of operational range or distance, UHF offers some advantage, 
especially in inhospitable RF environments. Another advantage 
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is that broadband RF interference (compressors, elevator motors, 
computers, and so on) are often below UHF frequencies. 

STEREO MICS
Stereo microphones are essentially two microphones in a single 
casing or body. These are designed primarily for ease of place-
ment, since the body is considerably smaller than two separate 
microphones. An added advantage is that the capsules are nor-
mally closely matched in response. The capsules usually rotate in 
order to give some fl exibility as to the recorded soundfi eld. Exam-
ples are the Royer SF-12, Neumann SM 69, Shure VP88, and AKG 
C-24. (See Figure 13)

Figure 13 Neumann SM69 Stereo 
Mic

PARABOLIC
If you watch football on television, you’ve probably seen a para-
bolic microphone on the sidelines. This is usually a clear handheld 
dish that an operator will point out onto the fi eld in an attempt to 
pick up some of the sounds of the games. 

Similar to a radio telescope, a parabolic microphone is essen-
tially an omni mic that is pointed toward the middle of a rounded 
(parabolic) dish. The dish provides acoustical amplifi cation by 
focusing the sound on one place. If a dish amplifi es 10dB at a 
certain frequency range, it means that there’s 10dB less electronic 
amplifi cation (and therefore 10dB less noise) required within that 
range. The acoustical amplifi cation increases with frequency, with 
the lowest frequency depending upon the diameter of the dish. 

The problem with parabolic mics is that they will not respond 
to wavelengths longer than the diameter of the dish. This tends to 
make them sound unnatural for many sounds unless the dish is 
really huge.

While widely used in sports broadcasting, it’s not surprising 
that the parabolic microphone is one of the staples of the spying 
and espionage business as well. However, the most common 
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use for parabolic mics in recording is to record birdcalls, since 
most bird chirps are only composed of high frequencies. (See 
Figure 14)

Figure 14 Parabolic Mic

Microphone Accessories

POP FILTERS 
Not to be confused with windscreens (see below), pop fi lters, either 
built into the mic (such as an SM58) or external, can either work 
great or be of little value. All microphones are subject to plosives 
or pops. However, many engineers are fooled into thinking that 
a foam windscreen is all that is needed to control them, when in 
fact positioning and vocal/microphone technique come more into 
play in the reduction of these “pops.” (See Figure 15)

Figure 15 Pop Filter (Pauly 
Superscreen Model 120-01)
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The problem with pop screens built into mics is that they are 
simply too close to the capsule. Wherever high-speed air meets an 
obstacle such as a pop screen, it will generate turbulence, which 
takes a few inches to dissipate. If the mic capsule is within that 
turbulence, it will pop. Another problem with acoustic foam 
used within microphones is that it becomes brittle over time, and 
eventually little tiny bits of it break off and fi nd their way inside 
the capsule (which is defi nitely not good for the sound).

Spitting on a valuable mic is a really big reason to use a pop 
screen. Condensation from breath can stop a vintage condenser 
microphone in its tracks in a very short time.

External pop screens are designed to be as acoustically benign 
as possible, especially in the areas of transients and frequency 
response. That said, they are not acoustically transparent, espe-
cially at very high frequencies. A U87-style windscreen will knock 
the response at 15kHz down about 2 to 3dB, for instance.

Although there are many models of pop fi lters available com-
mercially, it’s fairly easy to build your own. Buy an embroidery 
hoop and some panty hose, cut a leg of hose until you have roughly 
a square sheet, and clamp it in the embroidery hoop, then place it 
between the mic and the singer. 

A lot of people affi x pop fi lters to a gooseneck device that 
attaches to the boom stand that holds the mic. It’s usually easier 
to mount the pop fi lter on a second boom as it makes positioning 
less frustrating and more exact.

WINDSCREENS
Unlike pops, wind requires a completely different strategy. Wind 
isn’t a nice smooth fl ow but rather turbulent and random. The 
noise that it causes is the change in air pressure physically mov-
ing the element or ribbon in the microphone. The vibration of 
wind (which is low frequency in nature) against the element are 
substantially stronger than the sound vibrations. Also, the more 
turbulent the wind, the less you will be able to fi nd the null in a 
directional mic’s response.

Although acoustic foam-only may be suffi cient for omni mics 
in gentle breezes, directional mics require more elaborate two-
stage windscreens. For any amount of wind, a “blimp,” which is 
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much more effective and will kill on the order of 20 to 30dB, is 
required. Companies like Light Wave and Rycote make a variety 
of blimps and windscreens that are frequently used for location 
recording. In general, the larger the windscreen, the more effective. 
A spherical shape is best (least affected from all directions). (See 
Figure 16)

Figure 16 A “Blimp” Windscreen 
(Lightwave Superscreen)

A trick that’s been used on outdoor presidential speeches is to 
slip a condom (use the non-lubricated ones) over the microphone 
and then slip a foam windscreen over it to visually improve the 
arrangement. Although the frequency response will suffer, the 
wind noise will be attenuated.

SHOCK-MOUNTS
Shock-mounts are designed to shield the microphone from picking 
up transmission noises that occur through the mic stand. Shock-
mounting is largely dependent on the mass of the microphone. 
Large diaphragm mics are much more massive and therefore 
present a greater inertia to mechanical noise. Small diaphragm 
mics, on the other hand, are far less massive and therefore do not 
present the inertia of their larger cousins. As a result, the shock-
mount has to be much “looser,” therefore causing the mount 
to be “fl oppier” and sometimes more diffi cult to position. (See 
Figure 17)
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Figure 17 Shock-mount


