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After completing this
section you will be 
able to
• Correctly identify 

different types of
sound

• Describe the different 
uses of sound in video
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In video production we often use
the terms “sound” and “audio”
interchangeably. However, it is
most appropriate to refer to the
physical sound waves that we hear
as “sound” and the electronic 
signal used to record those waves
as “audio.”

There are many different types
of sound sources. Natural sound is
the sound that surrounds you
wherever you are. It isn’t just one
sound but a combination of every
sound in the area. Natural or “nat”
sound recorded on tape can add
richness and texture to your video
and is an important dimension in
television and film. “Nat sound”
can include speech as well. Often
we designate any sound that was
recorded at the same time the
picture was taken as “nat” sound.
The term “synch sound” (that is,
sound that is synchronized with the
picture) is used interchangeably
with natural sound.

Music, narration (or voice-over)
and “sound effects” added later in
the production process would not
fall into the category of “nat” sound.

Sound is critical in television production. Just turn
down the volume while you’re watching TV and you’ll
notice what a vital role sound plays. It is often hard to
follow the action without sound.

Good sound design allows you to create a mood, report
the facts, reinforce the action on the screen and com-
pletely immerse your audience in the “environment” of
the show. Which is more important, audio or video? The
answer is that they’re both essential. You need to learn
as much as you can about audio.

Uses of Sound

Objectives:
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Sometimes you do not want the
natural sound in an environment.
In this case the natural sound
becomes noise. We classify any
inappropriate sound—sound that
distracts from or interferes with
the listener’s participation in the
listening experience—as noise.

But even when there is no
noticeable noise in a room, it does
have its own sound, known as its
“presence.” This is the subtle way
in which sound waves from electric
lights, circulating air and other
almost indiscernible sources affect
our eardrums. You may not think
about it, but the human ear is sen-
sitive to variations in “presence.”
In order to smooth out the sound of
your show in editing, it’s impor-
tant to record a bit of the presence
in a “silent” room. Ask everyone to
be very quiet and roll off about a
minute of audio. You’ll see how this
“room tone,” as it is called, will be
used later in editing.

Music is also a very powerful
element in audio used for televi-
sion. It can heighten tension,
change the pace of the action, cre-
ate a specific mood, support dia-
logue, establish a physical loca-
tion and give character to animals
or inanimate objects. Music can
also help to unify different ideas.
Well-selected music can make good
video better, but even the best
music can’t save bad video.

Sometimes it would be wrong to
add music; for instance, when you
add music to a news piece, you’re
making an editorial comment, if
only subconsciously. Imagine how
you would feel if you were watch-
ing a story about a bill going
through Congress and you heard
goofy circus or calliope music.
What if you saw the same story
and heard a patriotic song?
Wouldn’t these music choices say
something about how the producer
felt about the bill?
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One thing is certain: when the
audio is good, it enhances, and
when it is uneven, distorted or
simply mismatched with the visu-
als, it detracts. Bad audio can dis-
tract a viewer so much that, even
though the visual images remain,
the message is lost.

Sound can also be an ally when
your production budget is limited,
you’re facing a critical deadline
and you can’t go on location to
shoot. With some careful shot
planning and the creative use of
sound you can make it appear as if
you are in a completely different
environment. Suggesting location
by using sound will do much to
convince the audience that you
really are where you’re pretending
to be. While this is an acceptable
technique in dramatic produc-
tions, it is considered unethical to
do this when reporting news.

Sound effects are another source of sound. They’ve
come a long way since the beginning of television. In
the early days, sound effects had to be produced on
site, and many used techniques borrowed from the
radio to create sounds. Now huge CD libraries of prere-
corded sound effects are available. A creaking door, a
ringing phone, water dripping, screeching tires, all can
add to the overall effect of a video.
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1. What purpose does natural sound serve in television?

2. Define “room tone.”

3. List three things music can add to a video segment.

4. What is an advantage of using sound effects on CD with regard
to placement?

5. Describe how sound might suggest environment.
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Microphone

Mic preamplifier

LoudspeakerAmplifierMixer

After completing this
section you will be 
able to
• Define the three basic

types of transducers
and their elements
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We’ll start off with the most basic
tool used in audio recording, the
microphone (mic). Selecting the
right microphone for the recording
situation is essential to getting
good sound. Before choosing a

microphone, there are a few things
to consider:
• Where will it be used, in a studio

setting or by an ENG team?
• Will it be used for speaking or

singing?
• Is it durable enough to survive

the environment in which you
wish to use it?

• Do you have the right connectors?

Your answers to these questions
are a good place to start as you make
a decision on which mic will work
best for you. Before you can answer
them, however, it will help to know
some more about microphones.

Now that you can name some sources of sound, how are
they captured and recorded? The essential devices you
need to record sound are a microphone and a tape deck or
VTR. In video production, however, there may be several
other devices hooked up between the microphone and the
tape deck. This series of devices connected together is
called the AUDIO SIGNAL CHAIN. It will often include an
audio mixer and can include a variety of devices to shape
and alter the sound you are recording.
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Essentially, all the sound a PZM mic
“hears” is reflected from the surface
upon which it is mounted. This
gives the PZM a very large, hemi-
spheric pickup pattern. It’s a  thin,
flat mic, usually mounted on a
metal plate. PZMs are good to use as
a group mic at a table discussion.

When talking about micro-
phones we must consider their
impedance. Impedance is an elec-
trical characteristic of audio
equipment and is expressed in
ohms (impedance is not simple

resistance, which is also expressed
in ohms). Microphones will be
either high impedance (also called
high Z) or low impedance (also
called low Z).

A microphone will usually say
right on it whether it is high or low
impedance. A rating of 10,000 ohms
is high impedance, and anything
under 1,000 ohms is considered low
impedance. Low-impedance micro-
phones are used in professional
audio systems, as they provide bet-
ter sound quality and are equipped
with balancing circuitry that
allows longer cable runs to reach
other gear. Some microphones have
switches that allow you to shift
between high and low impedance. If
possible, always choose a low-
impedance microphone.

A BOUNDARY MIC (surface mount) is in a category of
its own for both transducer and pickup pattern.
Boundary mics, called pressure zone mics, or PZMs for
short, pick up sound from a sound pressure zone
formed at the mic diaphragm.

online
LESSON:

1155



©
2000 ParkerVision, Inc.

audio unit 3
Section

3.4

1. Describe the term “pickup pattern.”

2. Compare an omnidirectional pattern with a directional pat-
tern, listing strengths and limitations of each.

3. Name the type of mic pickup pattern most often used by news
reporters.

4. Built-in mics on professional cameras usually have what type
of pickup pattern?

5. Describe the pickup pattern for a boundary mic.

6. What is impedance? Explain high and low impedance.
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After completing this
section you will be 
able to
• Identify different

types of microphones
and their character-
istics

• Determine which
microphone is appro-
priate for specific 
situations
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The LAVALIERE MIC (lav) is
one you’ve seen before, even if you 
didn’t know what it was called. The
lavaliere mic is a directional mic
most often worn by news anchors
in the studio.

A lavaliere microphone is one
that is hung around the neck or
attached to the speaker’s clothing.
(The word “lavaliere” is French,
meaning a pendant worn on a
chain around the neck.)

With improvements in technol-
ogy, this type of mic has become so

much smaller that it needn’t be
hung around the neck anymore.
Now it can be hidden or pinned
unobtrusively almost anywhere.
Most of the time it’s attached to the
lapel, tie or shirt collar. Because a
lav is worn on the body, extra care
should be taken to avoid bumping
it with jewelry or clothing that
makes any kind of noise.

Make sure the wire connecting
the mic to its power source is hid-
den, and don’t leave the set without
first unclipping the mic from the
talent’s clothes. More than a few
lavs have been damaged by
anchors walking away and yanking
the mic out of its connection box.

Sometimes you’ll notice that an
anchor seems to be wearing two
mics. One serves as a backup in
case the main one breaks in the
middle of a take.

Microphones can also be classified by how they are
physically designed. This in turn determines how they
are held or mounted. The most familiar design is proba-
bly the hand-held mic. Keep in mind that all hand-held
mics are not the same. This is why you needed to know
about transducers and pickup patterns. Your best choice
for a hand-held mic if you are doing interviews would be
a dynamic mic with a directional pickup pattern.
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The shotgun mic is
another type of directional mic, so
named because you point it
directly at the person speaking
and because it looks like a shot-
gun. The mic body uses a long,
slotted tube to cancel sound com-
ing from the sides. It is extremely
directional, typically excluding
sounds more than 30 degrees to
the side. It must be pointed very
specifically at the sound source. A
compact version of this mic is usu-
ally found mounted on profes-
sional cameras used by news
crews.

A WINDSCREEN and a
SHOCK MOUNT are neces-
sary for a shotgun mic, no matter
how you position or mount it. It
can be either hand held or fitted in
a specialized mount called a boom
or a boom pole.

A sensitive directional micro-
phone (like a shotgun) can be
hand-held or placed in a special-
ized shock mount. A shock mount

protects the mic from picking up
noises made by the operator’s
movement.

A Boom mic is not a type
of microphone but a way of posi-
tioning it. A boom mic hangs just
out of camera range from a pole or
rod (referred to as a “boom”) above
the head of the person who is
speaking. It’s important to keep it
out of the shot. A true boom used in
a broadcast studio is an elaborate
wheeled crane with a perch for the
operator and a boom arm that can
telescope out twenty feet or more. A
simple boom type of microphone is
called a fishpole; it is literally a
pole from which a mic is sus-
pended.

The mic on a boom has a direc-
tional pickup pattern and requires
one person to hold it in position. The
mic is held on the pole in a vibra-
tion-absorbing clamp called a shock
mount. Headphones should always
be used to monitor the sound qual-
ity with a highly directional mic.
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The parabolic design uses an
omnidirectional microphone that
faces inward. It picks up the sound
reflected in the dish. Parabolic
mics are best at picking up mid- to
high-frequency sounds at a dis-
tance – their ability to capture
lower frequencies is in direct pro-
portion to their diameter. A smaller
dish excels at pulling a bird’s call
from a background of forest
sounds – or, in the case of a sport-
ing event, catching the sound of a
player’s shout or the crack of a bat.
For lower-frequency sounds, a
larger dish would be needed.

A WIRELESS MIC is really a
normal microphone plugged into a
radio transmitter that is matched
with a receiver. The wire that is
missing is the microphone cable.

Wireless mics come in a hand-
held version or a clip-on lavaliere
type. The system is in three parts:
the reporter has the mic and the
transmitter, which is usually
attached out of view at the waist.
The receiver is connected to the
camera or to a small mixer and
then the camera.

ENG reporters like these mics,
as they offer the greatest freedom
of movement. But they do require
batteries, and usually lots of
them. Bring spares, and also a
non-wireless microphone as
backup because wireless mics can
be affected by interference from
other channels, such as the local
television station, or by low-flying
private aircraft.

If you’ve ever been to a football game or other sporting
event and noticed someone standing on the sidelines
pointing something that resembles a satellite dish at
the players,  chances are you were looking at a 
PARABOLIC REFLECTOR microphone in action. This
mic looks something like a clear satellite dish.
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No matter what type of micro-
phone you use, there are a couple
of basic techniques that will help
you achieve the best possible
sound.

Place the microphone close to
the speaker or sound source. Six to
twelve inches between microphone
and subject is a good distance.

Move your subject as far as pos-
sible from any undesired sound
sources or noise.

Be sure to use directional pat-
terns to your advantage to help
reject unwanted sounds. This is
even easier if you do your sound
recording in a quiet location and

insist on quiet on the set.
Try to avoid picking up the

same sound source with more than
one microphone. This causes
“phase cancellation,” a tinny, hol-
low sound. Use as few open micro-
phones on the set as possible. With
microphones, more is not neces-
sarily better.

No matter how rugged the mic,
always treat it as if it were made of
glass. Don’t pull, tug or swing on
the wire that connects the mic with
the cord. This is where most breaks
occur, as the wires inside the cord
are delicate.

6" to 12"
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1. Describe when a lavaliere mic would be the best choice.

2. Explain how a parabolic mic receives sound.

3. In what ways are wireless mics different from other mics?
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Male XLR
signal output

Female XLR
signal input

After completing this
section you will be 
able to
• List the different types

of connectors used
with audio and video
equipment

• Define balanced and
unbalanced connec-
tors

• Identify the types of
connectors used in
their own production
environment
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stereo

mono

Noise

VSource

Signal current

Noise Current

UNBALANCED SYSTEM

Noise

VSource

Signal current

Noise
Current

BALANCED SYSTEM

Another type of connector is the
plug type. There are two common
versions of the plug-type connec-
tor, the PHONE plug and the
mini-plug.

The 1/4-inch phone plug is most

often used to plug musical instru-
ments into an audio mixer or an
amplifier. The 1/4-inch phone plug
used with musical instruments is
an unbalanced connector, but a
three-wire version can be used in
balanced lines.

The 1/8-inch or 3.5mm mini-
plug is most often used for head-
phones, portable CD players and
other small consumer electronics.
These plugs’ small size makes
them popular on such devices but
also renders them prone to noise
and intermittent connections.
Beware of these connections in
professional applications. If the
mini-plug has only one ring, it
transmits sound in mono. Two
rings designate stereo.

Now that you’ve learned about microphones, you’ve
probably noticed that they all have a cord that con-
nects to some other device. You’ll work with several
types of CONNECTORS and JACKS.

A connector is the plug at the end of the cable, and the
jack is the input for the connector on the piece of gear
you are connecting. The XLR connector is the most
common professional connector used to attach mics
and other equipment to professional audio mixers, VTR
decks and camcorders. The XLR comes in two versions,
male and female.
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They often come in red and yellow
pairs or in threes, with an addition-
al white plug. When there are three
RCA cables bundled together, the
red is usually for the right channel
of audio, the white for the left chan-
nel of audio and the yellow for
video. This practice makes your
wiring consistent and easier for
someone else to figure out.

What if the output connector
and input jack do not match? If the
outlet doesn’t match the input,
there are adapters that can make
the connection work; however,
when you use an adapter you run
the risk of losing some signal
quality and creating a point in the
signal path that will crackle and
fail. Try to avoid adapters when-
ever possible.
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1. List the different types of connectors.

2. Define the term “balanced line.”

3. Define the term “unbalanced line.”

4. Describe the uses for each type of connector.
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After completing this
section you will be 
able to
• Identify the parts of

an audio mixer
• Describe the functions

of an audio mixer
• Use an audio mixer
• Calibrate a system

using the audio mixer
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Objectives:

A mixer also allows you to combine
sounds and balance them before
sending the signals back out to
either speakers, a record deck or a
program output.

It is also likely that the quality
of the electronics in a good mixer
surpasses that in most recording
equipment, meaning that using a
mixer can result in a better-qual-
ity recording. And a mixer may
incorporate simple filters that can
lessen the effect of wind noise and
microphone handling noise.

In addition to receiving, mixing
and sending out sound, the audio
mixer can act as a power supply to

condenser microphones when nec-
essary. Some condenser mics get
their power from batteries, but 
others require an outside power
source, namely the audio mixer.
The most popular system that sup-
plies power to condenser mics is
called “phantom power.” Phantom
power capability is often built into
mixers and video recorders. You’ll
be able to access it with an on/off
switch somewhere on the device.
Phantom power uses the same
wires that pass audio in a micro-
phone cable, to provide it power as
well. If you are able to provide
phantom power to a microphone
from a mixer (or from a VTR), you
will not need batteries. While
using phantom power is the most
common method of supplying
power to a microphone from a
mixer, there are other systems. Be
sure you know what your equip-
ment requires, and take care not to
apply the wrong power system to a
very expensive microphone.

For the next stop on our audio tour, we come to the audio
mixer. Why would you need to use a mixer? The most
common reason to use a mixer is to provide more audio
inputs, but some other reasons are equally important.

The audio mixer can make weak signals stronger. It
contains small amplifiers that boost the tiny signals of
a microphone up to “line” level. The line level signal is
less prone to interference and can be transmitted for
much longer distances.
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Preset gain

A B
Group selector

Sound processing

Channel fader

Audition

An audio mixer can be broken
down into simple parts. It can seem
intimidating, but if you look
closely, each row of inputs (what we
call an input channel) is identical
to the others, so if you master con-
trol of one, you’ll know them all.

Each channel will have an input
gain control that lets you adjust
the level of the incoming signal.
Each input channel may also have
a group selector that lets you
assign a number of channels to a 

specific output; and it will proba-
bly have some sort of filters or
equalization. The fader for each
channel lets you fine-adjust the
volume of each particular source
to balance with the other inputs,
and just in case you need to hear
what you are adjusting, many mix-
ers have a prefader listen or audi-
tion button that lets you hear the
source before you bring up the
fader.

The input channels are
arranged from left to right as you
look at the mixer. Input channel
one will be on the far left, for exam-
ple, and input eight on the right.
On the far right will be the output
channels. On the far left will be the
output channels. These channels
determine the final sound level
and “mix” of the sources (from the
input channels) that will be sent
from the mixer to the VTR or tape
recorder.

Input channels are used for
any audio source. Inputs for CDs,
cassettes, video tape recorders
(VTRs) or musical instruments are
called line level inputs. Microphone
inputs have a preamplifier to boost
mic level signals before the mixer
processes them.
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What if you want to edit several
tapes together and all were
recorded at different sound levels?
An audio mixer can solve the prob-
lem. The first step in the process is
calibrating the audio mixer and
the VTRs. Calibration ensures that
meters on the recording VTR and
the mixer read at the same level
for the same tones. It’s important
to remember to use the same tone
every time. It’s easy to calibrate a
system. Turn up tone input until
the fader reads 0 dB. Then set the
master fader to 0 dB and leave it
there. Set the VTR deck meter at 0
dB. Your system is now calibrated.

An easy formula to remember
is: Tone VU @ 0 = mixer VU @ 0 =
record deck VU @ 0 = calibration.

Once a mixer and recorder are
calibrated you can set and adjust
the levels for the various sources.
Start by having each person talk
into the microphone in a natural
voice and phrasing. (Don’t repeat
“Check, check” or count.) Bring up
the fader or adjust the volume con-
trol on the input channel until the
level meter is just below 0 and only
occasionally goes into the red.
Repeat this for each input channel.

Once you start recording, moni-
tor all of the levels carefully; often
everyone starts talking louder
when the program starts. If you
see that the meter is all the way to
the right or the last LED is always
lit, the sound level is said to be
“pegging,” and it means you have
set the level too high. Two basic
rules when setting and adjusting
levels are:
1. Keep the input channel levels

high, and the master output
level calibrated to your record-
ing device; and

2. Always monitor the final sound
using headphones or control
room speakers.

A mixer uses a fader for volume control and a level
meter to measure the outgoing signal. You want to bal-
ance your audio and keep it in the range  of 60% to just
under 100% on the meter. If you have a low audio
source that you can’t correct, it’s better to record it at
the low level and then improve or “sweeten” it when
editing. Adjusting the levels when recording to the
upper range will only increase distortion. A low signal
will be noisy, but a distorted signal is irreparable. If
you make volume adjustments as the audio is playing,
it’s called “riding the gain.” This must be done with cau-
tion to avoid listener fatigue from constantly changing
volume levels.
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<<ACTION>>
Each student wil l
practice calibrating
the audio mixer with
a record deck.
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1. Create a flow chart illustrating the various ways sound goes
into a mixer and then is sent out to different sources, includ-
ing a record deck, speakers and program output.

2. Explain the difference between line level and mic level. Which
sources come in as line level, and which do not?

3. Write the formula for calibrating a record deck with an audio
mixer.

4. Perform the correct steps to calibrate a record deck with an
audio mixer.

(teacher observation)
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After completing this
section you will be 
able to
• Identify the parts of

the PVTV audio mixer
• Define, perform and

save an audio preset
• Describe the difference

between a fade and a
cross fade

• Create an audio 
grouping
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The Audio Input control channel
has icons that let you click to
select volume, fade, balance, pre-
sets and groups. You can use the
audio channel controls either
manually, by clicking and drag-
ging or by programming them to
operate automatically.

PVTV audio presets let you set
the volume levels and then save
those levels to be used again as
needed. This is useful when you
need to recall the proper levels of
different program sources, and to
keep from setting the input levels
too loud.

The PVTV audio mixer is found on the Control Monitor.
Its structure is similar to that of a standard audio mixer.

It’s set up with sixteen input channels, each with
faders to control volume, equalization to process the
sound, and grouping features to simplify and automate
the mixing process.
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Fade down limit
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A fade brings a channel from
silence up to sound, or from sound
to silence. A fade can also be an
adjustment to a source that is
already in use. Cross fading
always involves at least two
sources; one channel goes up as
another goes down.

Besides fading and cross fading
between single channels, you can
set up groups of channels to fade
and cross fade. For example, you
could select channels 1, 2 and 3 to
become a group, and then cross fade
from that group to a second group
that you’ve set up with channels 9
and 10. This function is essential
when you need to utilize several
audio sources simultaneously.

The audio mixer window dis-
plays eight input channels at a
time. Normally you will see chan-
nels 1 through 8 plus the program
output controls. To see channels 9
through 16 click on the audio
channel toggle button.

When the arrow points down, it
displays channels 1 through 8.
When the arrow points up it dis-
plays channels 9 through 16.
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Audio channels 1 through 16 are
all input channels. In order to
send these signals out, they must
be routed through the program
output left and/or right channel.
These program output faders act
as the master control of the mixer.
The left and right channels can be
separated, or, if you click on the
chain link icon so that the links
are connected, a single control uti-
lizes both left and right channels.

Linked control Independent control
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1. Identify the parts of the PVTV audio mixer screen and describe
their functions.

2. Describe the difference between a fade and a cross fade.

3. Using the actual PVTV system, program an automated fade and
cross fade.
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