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meesssssmm Preface

The original concept for Radio Production Worktext was
simple—give very practical information for those who wish
to become engaged in radio production or for those who are
already producing for radio but wish to know more about
equipment and production techniques. Some texts seem to
offer burdensome amounts of information and explanations
that don’t have practical application in the day-to-day
world of radio, while other texts wander into aspects of
radio broadcasting that have only vague implications for
radio production.

This second edition of Radio Production Worktext builds
on the concept of the first by sticking to the subject at hand
and offering a solid background in the basic techniques and
mechanics of modern radio production. Whether you are a
student enrolled in a formal radio production course or
someone who's studying on his or her own, this book
should be valuable. Radio is a very competitive field and
those with the most knowledge (and talent) stand the best
chance of succeeding. While radio production can seem
complex to the beginner, this text simplifies the radio pro-
duction process.

As the title implies, this isn’t a book to just read, but
rather a text that will become an integral part of your study
and practice of radio production. The warktext approach is
an admission that this subject is really only taught by a
combination of theory and discussion ar practical, hands-
on use of broadcast equipment. Each chapter of the text is
divided into an Information section, a section of Self-Study
Questions and Answers, and a Projects section.

The Information sections are further divided into mod-
ularized units so that all the primary concepts can be easily
learned. These concepts are illustrated with drawings and
photographs that help the student grasp the specific ideas
being presented.

The Self-Study Questions include multiple-choice, true/
false, and matching questions covering much of the mate-
rial in the chapter. Answers, as well as suggested pro-
cedures for those who do not answer correctly, guide the
student through this section. These questions are intended
to be instructional, so that by the time the student has read
the Information section and answered the questions cor-
rectly, he or she will teel confident about knowing the in-
formation.

The chapters’ Projects sections contain practical projects
that should give readers a degree of expertise in equipment
manipulation and, we hape, lead them on to further, creative
radio production work. It is assumed that the reader has
completed both the Information section and Sek-Study
Questions before beginning the various projects. The impor-
tance of practical production experience should not be over-
looked, and these projects should be viewed as a starting

point for the developing radio production person. Addi-
tional hands-on work in the production studio is never
wasted time and is highly recommended.

The book is organized primarily by equipment, but it is
not limited to a strictly nuts-and-bolts approach. Tech-
niques as well as mechanics are included within each chap-
ter. In fact, the book is not intended to be technical. It is
written in an easy-to-read style that should enable people
without fechnical training to understand the nature and
makeup of the radio process.

The second edition of this book is considerably different
in organization and content from the first edition. Digital
technologies that were new and somewhat untried in the
late 1980s have now become mainstream. As a result, we
have incorporated digital equipment throughout the book
rather than covering it in its own individual chapter. For
example, the digital audio tape recorder that was previ-
ously in a chapter entitled ”Digital Broadcast Equipment” is
now included in ” Audio Tape Recorders.” Also, because of
the continuing acceptance and development of digital tech-
nologies, a new chapter, “The Digital Production Studio,”
has been added.

At the suggestion of some of our readers, we have
moved "The Audio Console” chapter further forward in the
book. It is now chapter 2 rather than chapter 4. We have also
added a chapter that deals with “Production Tips, Tricks,
and Techniques” and have moved most of the material in
our old “Production Situations” chapter to Appendix B.

Throughout the book we have freshened and updated
both copy and artwork, but much of the basic information
remains the same. As in the last edition, the first chapter
introduces the reader to the layout and design of the radio
production studio and briefly describes the equipment that
is detailed in succeeding chapters.

Chapter 2 introduces the audio console, the heart of all
production work. A firm understanding of this chapter is
important because most other broadcast equipment oper-
ates through the audio console. Having mastered that, stu-
dents should be ready to work with the sound sources that
can serve as inputs or outputs for the console. One of these,
microphones, is covered in chapter 3. Chapter 4 deals with
CD players (another digital technology) and turntables.

Chapter 5 looks at the audio tape recorders found in
the production studio—the reel-to-reel, the cassette, and the
cartridge. Both analog and digital forms are discussed. The
size of this chapter is attributed to radio production’s heavy
reliance on audio tape recording and playback. Chapter 6
also deals primarily with tape recorders by covering the
various processes related to audio tape editing.

Often overlooked equipment is included in chapters 7
and 8. Monitor speakers and headphones are discussed in

xiii
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chapter 7, and chapter 8 surveys connectors, cables, and
accessories that complement the major pieces of equipment
in the production studio. Chapter 9 examines the most popu-
lar signal-processing equipment employed in radio produc-
tion work. The studio you are working with may not have
much of this equipment, but as you work in radio produc-
tion you will become exposed to more and more of it.

As previously mentioned, the concept of a totally digital
production studio is introduced in chapter 10. Most current
production studios house at least some digital equipment,
such as a compact disc player or perhaps a digital audio
tape recorder. The importance of digital technology in fu-
ture radio production should become apparent as you learn
about digital cart recorders, computer audio editors, and
digital audio workstations in this chapter.

The last chapter explains some basic production room
techniques, multitrack recording, and some selected pro-
duction tricks that should get you thinking about creative
production and how you can apply all the ideas you've
learned as you’ve worked through this worktext.

Appendix A provides some important concepts about
the nature of sound. Many users of this book will want to

read this before beginning the text. Appendix B provides a
brief explanation of various production situations, such as
news, call-in shows, and play-by-play sports, in which you
can employ some of the production skills mentioned in this
text. Appendix C provides several additional projects that
can appropriately be tackled after completing the text.

Throughout the book, key terms are listed in boldface.
These terms are explained in the text and definitions are
also included in the glossary at the end of the book. A
selected list of additional reading is provided for the stu-
dent who wishes to continue his or her study in this area.

The authors are indebted to many people for their help
and encouragement as the second edition of Radio Produc-
tion Worktext was being put together. Other members of the
Communications faculties at John Carroll University and
Pepperdine University offered support for the project.
Many additions to the second edition of this text are a result
of the helpful comments that came from instructors using
this text.

The final version of this text is as good as it is because of
the expert help of the staff at Focal Press, especially our
editors, Sharon Falter, Phil Sutherland, and John Fuller.




I CHAPTER ONE

The Production Studio
ST R O s MO I VR

Information

1.1 INTRODUCTION

The room that houses the equipment necessary for radio
production work is known as the production studio. If your
facility has several studios, they may be labeled “Produc-
tion 1” or “Prod. B’ or maybe simply “PDX A.” Most radio
facilities have at least two studios; one, however, is usually
delegated as the on-air studio and is used for the live, day-
to-day broadcasting. The other studio or studios are pro-
duction studios and are used for putting together program-
ming material that is taped for playback at a later time. This
includes such items as commercials, public-service an-
nouncements, and station promotional announcements.

Today most radio work is done combo, that is, the an-
nouncer is also the equipment operator. Because of this, the
equipment and operator are in asingle studio, be it a produc-
tion room or an on-air room. In earlier radio days, the an-
nouncer was often located in a separate room (announce
booth) adjacent to the studio that housed the equipment.
Visual contact and communication were maintained via a
window between the two rooms. An engineer was required
to actually manipulate the equipment, and all the announcer
did was provide the voice. Many larger-market radio sta-
tions still use a similar announcer/engineer arrangement.

We should note here that anyone can be an announcer
without a license; to broadcast combo, however, requires a
license issued by the Federal Communications Commis-
sion. To be in charge of the station transmitter and make
required station log entries, the operator must have at least
a Restricted Radiotelephone Operator Permit. This permit
is issued upon application to the FCC. The necessary form
can be obtained at most broadcast facilities and can be
completed after a brief orientation by the station engineer.
Regular radio operator permits cost $35; however, a fee-
exempt permit can be obtained for personnel who only
work at noncommercial stations. {See Project 2 for pro-
cedures to follow to obtain a radio operator license.) A
General Radiotelephone Operator License is also available
from the FCC, but obtaining this license requires a thorough
knowledge of engineering practices and broadcast law, and
the applicant must pass an FCC examination.

Some stations also have a studio that is considered a
performance studie. It houses nothing more than micro-

phones and table and chairs. The output is usually sent to a
production studio to be taped, although sometimes it is sent
directly to the on-air studio. This performance studio is
used for taping interviews, for discussions involving sev-
eral guests, or for putting a small musical group on the air.

1.2 THE STUDIO MAP

Figure 1.1 shows a map of the typical radio production
studio. Starting with various sound sources, such as an
announcer’s voice, a CD, or a record, it shows routes that
sound takes to ultimately be broadcast or recorded. This is
often called an audio chain because the various pieces of
equipment are linked together. The trip can be complicated
because the sound can go through several changes along
the way. For example, it can be dubbed, or copied, from
phonograph record to reel-to-reel, or it can be equalized.
The solid line shows sound being sent to the audio console,
through signal-processing equipment, and then to the
transmitting system; this would be normal for an on-air
studio. The broken line shows the sound being sent back to
the various recorders after signal processing; this would be
normal for a production studio. In both cases, the sound can
be heard in the studio through the monitor speaker. Youll
learn more about all of this as you work your way through
this text, but for now the diagram in Figure 1.1 provides a
look at where you are headed.

The equipment shown is also representative of that
found in the typical radio production studio. The micro-
phone transforms the announcer’s voice into an audio
signal. It is not uncommon for a production facility to have
one or more auxiliary mics for production work that re-
quires two or more voices. Most production rooms alse have
two CD players so that different CDs can be played back-to-
back or simultaneously. Generally these rooms still have two
turntables so that records can be played in the same manner.
Tape recorder/ player sources include reel-to-reel, cassette,
and cartridge machines. In modern studios, some of these
machines will be digital, and the entire production process
will be computer controlled. The number of recorders found
in the production room depends on the complexity of the
studio and the budget of the station.
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FIGURE 1.1

Production studio audio chain.

All of this equipment feeds into the audio console,
which allows the operator to manipulate the sound sources
in various ways. Signal-processing equipment, such as an
equalizer, noise-reduction system, or reverb unit, is usu-
ally put into the audio chain between the audio console and
the transmitting equipment or recording equipment.

1.3 STUDIO LAYOUT

Almost all radio production studios use a U-shaped layout
or some variation of it (see Figure 1.2). All the equipment
needs to be within arm’s reach of the operator and the
operator needs to be immediately in front of the audio
console. With the use of remote start/stop switches for
equipment that must be out of convenient reach of the
operator, all equipment manipulation does occur at the
audio console once records have been cued or audio tapes
threaded. Compare Figures 1.1 and 1.2 to see how the
studio map translates into the actual production studio.

L . Bt R

1.4 STUDIO CABINETS AND COUNTERS

Studio equipment is often installed on and in custom-built
cabinets and counters. A less expensive, but equally func-
tional, approach is to lay out the studio using modular stock
components. Audio cabinets have been designed that are
expressly for turntables, tape decks, audio consoles, and
other pieces of studio equipment. For example, the studio
configuration shown in Figure 1.2 is composed of modular
units. Studios can be designed to fit the equipment a station
has, and studios can even be expanded as new equipment is
added. The cabinets are designed to provide easy access to
the myriad of cables that are necessary to wire all the studio
equipment together, yet maintain an attractive image for the
look of the studio. Cabinets are also available for CDs,
records, tapes, and other material that is kept in the produc-
tion studio.

Does stylish furniture make a studio sound better? While
that would be hard to quantify, a positive studio image does
imply a commitment to high-quality production and this
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FIGURE 1.2 U-shaped studio design. (Courtesy of The Express Group,
San Diego, CA)

often transiates into more creativity, more produciivity, and  help determine the sound both produced and reproduced
a better “sound” from that production studio. in the studio.

When a sound (such as an announcer’s voice) is pro-

duced, the direct sound is the main sound that you hear. In

1.5 STUDIO SOUND CONSIDERATIONS a production situation, it is sound that goes directly from

the announcer to the microphone. On the other hand, re-

There are several characteristics of sound that need to be flected sound reaches the microphone fractions of a second

considered in designing the radio production studio. Ab- after the direct sound does because it has traveled an indi-

sorption, diffusion, and reflection are characteristics that rect route. Reflected sound consists of echo and reverbera-

———Reflected (revern) Sound

\ / 1 Reflected (echo) Sound

Direct Sound

FIGURE 1.3 Direct versus reflected sound.
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tion. This indirect sound has bounced off or been reflected
from one surface (echo) or two or more surfaces (reverb)
before reaching the microphone (see Figure 1.3).

In designing the radio studio, the goal is to manipulate
these sound considerations to create a proper sound envi-
ronment for production work. When considering reflected
sound, we think in terms of reverb ring and reverb route,
with the same concepts being true for echo, only to a lesser
extent. Reverb ring is the time that it takes for a sound to
die out or go from full volume to silence. Reverb route is
the path that sound takes from its source to a reflective
surface and back to the original source (or a microphone, if
recording).

Excessive reflected sound tends to accent high and mid-
range frequencies, producing a “harsh” sound; blur the
stereo image, producing a “muddy” sound; or cause stand-
ing waves (see section 1.7), producing an “uneven” sound.
Reflected sound can also be reinforced by causing objects or
surfaces within the studio to vibrate at the same frequencies
as the original sound in a sympathetic fashion.

Both absorption and diffusion are utilized to control
reflected sound. Part of the reflected sound can be absorbed
within the carpeting, curtains, and walls of the studio. Ab-
sorption soaks up sound and shortens reverb ring to pre-
vent excessive reflection. Excessive absorption provides a
dead studio, which has a very short reverb ring and a long
reverb route that produces a softer sound. In contrast, a live
studio has a longer reverb ring and a short reverb route that
produces a harder or more brilliant sound.

Diffusion uses irregular room surfaces to break up sound
reflections. This decreases the intensity of the reflections,
making them less noticeable, but doesn’t deaden the sound
as much because the sound reflections are redirected rather
than soaked up. Most studio designs control reflections by a
combination of absorption and diffusion techniques.

One common studio design is a live end/dead end ap-
proach. The front of the studio (where the announcer and
equipment are located) is designed to absorb and diffuse
sounds. This dead end quiets some of the equipment opera-
tion noise, picks up the direct sound of the announcer’s
voice, and absorbs the excess reflections that pass by the
microphone from the live end. The live end, or back, of the
studio adds a desirable sharpness to the sound by provid-
ing some reflected sound.

1.6 STUDIO CONSTRUCTION MATERIALS

Part of these design considerations involve the actual con-
struction materials used for the studio. Ideally, you want to
keep outside (unwanted) sound from entering the studio
and inside sound from escaping from the studio, except via
the audio console. Radio studios utilize soundproofing to
accomplish this. Doors are heavy-duty and tightly sealed;
windows are usually double-glass with the interior pane
slanted downward to minimize reflected sounds; and
walls, ceiling, and flooring use special sound-treatment

FIGURE 1.4 Sonex audio tiles. (Courtesy of Sonex Acousti-
cal Division, lllbruck, Inc.}]

materials. For example, studio walls may be covered with
acoustically treated and designed panels that both absorb
and trap reflected sounds (see Figure 1.4). Some stations
use carpeting on the studio walls and some production
studios have actually used egg cartons on the walls as
sound treatment. (If you compare the design of an egg
carton bottom with the design of the acoustic tiles shown
in Figure 1.4, you will see why some stations have gone the
inexpensive egg carton route.) The purpose of soundproof-
ing material is to give the studio a dead sound. Sound-
proofing absorbs and controls excess reverb and echo and
produces a softer sound.

1.7 STUDIO SIZE AND SHAPE

The size and shape of a production studio can also deter-
mine how reflective the studio is. Any room that is highly
reflective produces what is deemed a live sound. The radio
production studio does not want to be overly reflective
because the sound can be too bright and even harsh. Un-
fortunately, normal room construction often goes counter
to good broadcast studio design. For example, studios with
parallel walls (the normal box-shaped room) produce more
reflected sound than irregularly shaped studios. Sound
waves that are reflected back and forth within a limited
area, such as between studio walls that are parallel, can
produce standing waves. A standing wave is a combina-
tion of a sound wave going in one direction and an identi-
cal wave going in the opposite direction. This undesirable
combined sound tends to be uneven, as previously men-
tioned. To help prevent standing waves, adjacent studio
walls joined at irregular angles help break up reflected
sound and control excessive reverb and echo.

The actual size of the production facility is partially de-
termined by the equipment that must be housed in it. In
constructing the radio production room, however, consid-
eration should be given to the fact that when rooms are built
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with height, width, and length dimensions that are equal or
exact multiples of each other, certain spund frequencies
tend to be boosted and certain sound frequencies tend to be
canceled. Since this “peaks and valleys” sound is not desir-
able in the radio production room, this cubic construction
should be avoided.

1.8 STUDIO AESTHETICS

There are some studio design considerations that can be
categorized as the “aesthetics” of the production room. In
general, the radio studio should be pleasant to work in; after
all, the operator is confined to a rather small room for long
stretches of time. For example, fluorescent lighting should
be avoided. Not only does it tend to introduce hum into the
audio chain, but it is harsher and more glaring than incan-
descent light. If possible, the studio lights should be on
dimmers so that an appropriate level of light can be set for
each individual operator.

Static electricity can be a problem in radio production
studios because of the heavy use of carpeting. Most radio
people do not enjoy getting shocked every time they touch
the metal faceplate of a tape recorder. Also, some modern
audio equipment has electronic circuits that can be dis-
rupted by static discharges. If design factors cannot keep
the studio static-free, commercial sprays can be put on the
carpeting or a can of spray fabric softener can be used to
provide an anti-static treatment at a modest cost. A static
touch pad could alsc be provided in the studio to keep static
buildup at a minimum.

Stools or chairs used in the radio studio should be com-
fortable and functional. They must move easily because,
even though most of the equipment is situated close to the
operator, he or she must move around to cue records, thread
tapes, or select praduction music. The production stool
must also be well constructed so that it does not constantly
squeak if the operator moves slightly while the microphone
is open. This may not be a factor for some production
studios, because they are designed for a stand-up operation.
There is no stool, and the counters are at a height appropri-
ate for the operator to be standing while announcing. This
allows the operator to be more animated in his or her vocal
delivery and actually provides a better posture for speaking
than a sitting position.

Many radio production rooms are decorated with music
posters or radio station bumper stickers and paraphernalia.
Not only does this keep the studio from being a cold, stark
room, but it also gives the studio a radio atmosphere.

1.9 ON-AIR/RECORDING LIGHTS

On-air lights (see Figure 1.5) are usually located outside the
radio production room or studio. Normally, they are wired
so that whenever the microphone in that studio is turned
on, the on-air light comes on. A light outside a production

FIGURE 1.5 Studio on-air light. (Courtesy of Fidelipac Cor-
poration)

studio will often read "recording” instead of “on-air.” In
either case, a lit light indicates a live microphone. Good
production practice dictates that when an on-air light is on,
you never enter that studio and, if you are in the vicinity of
the studio, you are quiet.

1.10 RADIO HAND SIGNALS

Radio hand signals don’t play a major role in modern radio
production; there are, however, situations when vocal com-
munication is not possible and hand signals are necessary.
For example, if an announcer and engineer are working an
on-air show from separate rooms, they must be able to
communicate with each other. There are also times when
two announcers must communicate, but an open or live
microphone in the studio prevents them from doing so
verbally. Because of situations like these, hand signals have
evolved over the years to communicate some basic produc-
tion information.

Often hand signals concern getting a program started or
stopped. A stand-by signal is given just prior to going on-
air by holding one hand above the head with the palm
forward. The stand-by signal is immediately followed by
the cue talent signal. Meaning “you‘re on,” this signal is
given by pointing your index finger (using the same hand
that gave the stand-by signal) at the person who is sup:
posed to go on-air.

Some hand signals are used to give directions to the
announcer regarding the microphone. To get an announcer
to give miclevel, for example, hold one hand in front of you
with the palm down and thumb under the second and third
fingers. Open and close the thumb and fingers in a “ chatter-
ing” motion to indicate that the announcer should talk into
the mic so that levels can be checked.

Other hand signals are often used during a production to
let the talent know how things are going or to convey some
necessary information. Timing cues are given with the fin-
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gers. To indicate that two minutes are left in the program,
you would hold up the index and second finger of one hand
in front of you. Using both index fingers to form a cross in
front of you means there are thirty seconds left. When every-
thing is going fine, the radio hand signal is the traditional
”thumbs up” given with clenched fist and extended thumb.

There is no universal set of hand signals, so you may find
that your facility uses some that are different, uses some not
presented here, or doesn’t use any at all. In any case, an
understanding of radio hand signals should prove helpful
in some production situations.

Self-Study

1.11 CONCLUSIONS

Unless you are building a radio facility from the ground up,
it’s probable that you will have little control over the con-
struction of the studio; sound treatment is an important
consideration, however, and some aspects of improving the
sound environment can be put into practice in almost any
situation. Completion of this chapter should have you in the
radio production studio and ready to learn the procedures
and techniques for operating all the equipment you see in
front of you.

B QUESTIONS

1. To work combo in radio means that the announcer

a) has an engineer to operate the studio equipment for h|m or her
b) ‘operates the studio equipment and also announces

¢) works at two different radio stations

d) is announcing in both the on-air and the production studio

“Z. Which type of studio is least likely to contain an audio console?

a) on-air studio

b) production studio
‘c) PDX studio

A performance studio

3. Sound produced in the radio studio that causes objects or surfaces within the studio to vibrate sympathetically is said

to be

a) absorbed
b) reflected

A¥ reinforced
d) diffused

#. Inthe radio production studio, sound that has bounced off one surface before reaching the microphone is

a) echo

b) reverberation
¢) direct sound
d) indirect sound

4 5 Reverb ring in the production studio refers to

a) the circular route reflected sound takes before it reaches the mic
b} the time it takes reflected sound to go from full volume to silence

) just another common name for echo

d) a sound that has bounced off two or more surfaces

6. The use of carpeting on the walls of some radio production facilities is an example of

a) an inexpensive way of decorating the studio
b) producing reverb in the studio

¢) producing a live sound in the studio

d)\ soundproofing the studio
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7,

10.

/R2.

13.

Studios with parallel walls produce less reflected sound than irregularly shaped studios.
a) true

(!i) false

. Most production studios use a U-shaped layout because — L\ .

a) this places equipment within easy reach of the operator

b) such a configuration must use incandescent lights rather than fluorescent lights
¢) this necessitates custom-built cabinets

d) this uses the least amount of wire to connect the equipment

. Static electricity is not a prablem in the modern production studio because state-of-the-art audio equipment is

impervious to static.
a) true
(by false

Which hand signal almost always follows immediately after the stand-by hand signal?
a) two minutes

b) thumbs up

c) cue talent

d) give mic level

. If you hold up the index, second, and third fingers of one hand in front of you, the announcer knows ¢ S

| there are three minutes left in the program
) there are thirty seconds left in the program
¢) he or she should move three steps closer to the microphone
d) three minutes have gone by since the beginning of the program

The linking of a CD player to an audio console; the console to an equalizer; and the equalizer to a reel-to-reel
recorder would be called an

a) audio roadmap

b) audio linking

<) audio processor

{d) audio chain

When sound waves are reflected between parallel walls in such a manner that a wave reflected in one direction is
combined with an identical wave going in the opposite direction, it produces an uneven sound known as a
.

a) diffused wave

(b) standing wave

¢) absorbed wave

d) sympathetic wave

14. When a “recording” light is an outside a production studio, it means a microphone is “live” in that studio.

15.

<aT, true
b) false

As a final test of this chapter, match the items in the first list (1, 2, 3 . . .) with the choices in the second list (w, |, m . . )
and then select the correct set of answers from the sequences shown in a, b, ¢, or d below.

— L reinforced sound
L 4 cabic construction

1. S echo

2, ' direct sound

3. — on-air studio

4, i reverberation
5. — el absorbed sound
6. — > eggcartons

7.

8.
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9. o live end/dead end
10. L standing wave

w7 sound that goes into the walls of a studio
A< used for live broadcasting
. sound that goes from the announcer to the mic
sound bounced off one surface
sound bounced off two or more surfaces
. sound that causes something in the studio to vibrate at its frequency
. ysed for soundproofing
7 rooms with height, width, and length dimensions that are the same
a combination of identical sound waves going in opposite directions
a studio design in which one end of the studio tends to absorb sounds and the other end reflects sounds

a) 1.t 2w 3.1 40 5.v 6.s 7m 8.h 9.a 10d
b) 1.0 2.m 3.1 4.t 5.w 6.5 7.v 8.h 9.a 10d
c¢) 1.t 2.h 3.a 40 5w 6.0 7.v 8.m 9.d 10.s
d) 1.t 22m 3.1 40 5.w 6.5 7.v 8.h 9.a 10d

S PEPEYE

B ANSWERS

If you answered A:

1a. No, this is not working combo. Reread 1.1 and try again.

2a. No, this needs one for sending the mixed signal out. Reread 1.1 and 1.2 and try again.

3a. No. If anything, absorbed sound would be diminished. Reread 1.5 and try again.

4a. Yes. Echo is sound that has reflected off a single surface.

5a. No. This is close to {but not exactly) describing reverb route. Reread 1.5 and try again.

6a. No. Painted walls would be less expensive. Reread 1.6 and try again.

7a. No. Just the opposite is true. Reread 1.7 and choose the other answer.

8a. Right. The operator can reach around the “horseshoe.”

9a. No. Just the opposite is true. Reread 1.8 and then choose the other answer.
10a. Wrong. The two minute signal would not come until the end of a program. It won’t be right after a stand-by signal.

Reread 1.10 and try again.

11a. Yes. This is the correct hand signal.
12a. No. While you could map out this audio signal route, this is not the best answer. Reread 1.2 and try again.
13a. No. Diffused waves would be sound reflections that have been broken up. Reread 1.5 and 1.7 and try again.
14a. Right. On-air and recording lights usually come on automatically when a microphone is on in that studio.
15a. No. You are confused about different kinds of sound. Reread 1.5 and try again.

If you answered B:
1b. Correct. The announcer is also equipment operator when working combo.
2b. No, this needs one for mixing. Reread 1.1 and 1.2 and try again.
3b. Wrong. Reread 1.5 and then try again.
4b. No. Reverb is sound that has reflected off two or more surfaces. Reread 1.5 and try again.
5b. Yes. This is what we call reverb ring.
6b. Wrong. Carpeting absorbs sound and lessens reverb. Read 1.5 and 1.6 and try again.
7b. Yes. This is the correct response.
8b. No. Lights have no relevance. Reread 1.3 and 1.8 and try again.
9b. Yes. Modern electronics, especially logic circuits, can be disrupted by static discharges.
10b. Wrong. You wouldn’t know the production was going well if it hadn’t started yet. Reread 1.10 and try again.
11b. No. Crossed index fingers indicate thirty seconds. Reread 1.10 and try again.
12b. No. This is not correct. Reread 1.2 and try again.
13b. Correct. This is the right answer.
14b. Wrong. This is exactly what it means. Reread 1.9 and then select the other answer.
15b. Right. You have now finished this chapter.
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If you answered C:

1c.
2c.
3c.
4c.
5c.
6cC.

8c.
10c.
11c.

12c.

13c
15c¢

No, this is nat working combo. Reread 1.1 and try again.

No. This is just another term for production studio. Reread 1.1 and 1.2 and try again.

Right. This is the correct response.

No. Direct sound does not bounce off any surface before reaching the mic. Reread 1.5 and try again.

No. Echo and reverb are both reflected sound, but distinctly different. Reread 1.5 and try again.

No. Just the opposite would happen. Soundproofing with carpeting would help produce a dead sound in the studio.
Reread 1.5 and 1.6 and try again.

No. In a cost-minded facility, this could be a negative. Reread 1.3 and 1.4 and try again.

Correct. Stand-by and cue talent hand signals are always given one after the other.

No. There is another hand signal to move the announcer closer to the mic, and exact steps are never indicated.
Reread 1.10 and try again.

No. You are way off-base with this answer. Reread 1.2 and then try again.

. No. Absorbed waves would be sound reftections that have been soaked up. Reread 1.5-1.7 and try again.

. No. You are confused about a great number of things. Reread this chapter and try again.

If you answered D:

1d.
2d.
3d.
4d.

5d.
6d.
8d.
10d.
11d.

12d.
13d.

No, this seems improbable and is not working combo. Reread 1.1 and try again.

Correct. It usually only has mics.

Wrong. Reread 1.5 and try again.

You're partly right, but echo and reverb are both indirect sound and one is a better response ta this question. Reread
1.5 and try again.

No. While this describes reverb, there is a better response. Reread 1.5 and try again.

Correct. Carpeting walls helps soundproof, as would use of acoustic tiles designed for the production studio.
While this may be true, it is really not the best reason. Reread 1.3 and select another answer.

No. The give mic level signal, if used, would have been given before a stand-by signal. Reread 1.10 and try again
Wrong. Time signals are usually given only to show how much time remains in a program. Reread 1.10 and try
again.

Correct. The term “audio chain” describes how broadcast equipment is connected together

No. Sympathetic waves would be sound reflections that have been reinforced. Reread 1.5 and 1.7 and then try
again.

15d. Almost but not quite. Reread section 1.5 and try again.

Projects

@ PR

OJECT 1

Tour a radio station and write a report describing its production facilities.

Purpose

To enable you to see a commercial radio production facility firsthand.

Advice, Cautions, and Background

1. Don’t push a station that seems reluctant to have you come. Some stations (especially smaller ones) are happy to
have you. Others are pestered to death with would-be visitors or aren’t equipped to handle visitors.

2. Make sure that before you go you have some ideas about what you want to find out so that you can make the most
of your tour.

3. Keep your appointment. Once you make it, don’t change it, for this will breed ill will for you and your school.
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How to Do the Project

1.

=)

Select a station you would like to tour. (If the instructor has arranged a station tour for the whole class, skip to step
5.)

. Call the station, tell them you would like to see that station so you can write a report for a radio production class,

and ask if you may come.

. If so, set a date; if not, call a different station.
. Think of some things you want to find out for your report. For example:

. How many production studios do they have?

- What types of equipment (CD player, reel-to-reel recorder, etc.) do they have?
. What manufacturers (brand names) have they bought equipment from?

. How is the production studio soundproofed?

. Is the on-air studio different from the production studio(s)?

. Do the announcers ever use hand signals during a production?

. Are their studios designed for stand-up operation?

. What is the physical layout of the studios and station?

T w0 O T

- Go to the station. Tour to the extent they will let you and ask as many questions as you can.
- Immediately after leaving the station, jot down notes so you will remember main points.
. Write your report in an organized fashion, including a complete description of the production studio and the other

points you consider most pertinent. It should be two or three pages, preferably typed. Write your name and
"Radio Facility Tour” on a title page.

. Give the report to your instructor for credit for this project.

PROJECT 2

Get a Restricted Radiotelephone Operator Permit.

Purpose

To enable you to obtain this license, which is required to perform some technical duties at a radio station.

Advice, Cautions, and Background

1.

A radio station that is on the air must be under the direct control of a licensed operator. Anyone may announce or
operate broadcast equipment in the production studio, but the Restricted Radiotelephone Operator Permit is the
ticket to actual radio broadcasting.

. There is no longer an examination required to obtain this license.
. To be eligible for this license, you must be at least fourteen years of age and legally employable in the U.S.

How to Do the Project

1.

Obtain an FCC Form 753 from your instructor or by writing directly to the FCC (Federal Communications
Commission), at 1919 M Street N.W., Washington, DC 20554 (202-632-7260). If you apply for a license that can be
used at any radio station, you will have to pay a fee; however, a fee-exempt license is available if you will only be
using it at a noncommercial station.

. Certify on the application form that

a. you have a need for the permit

b. you can keep a log

¢. you are familiar with the rules and regulations of radio broadcasting

d. you will keep up-to-date with the rules and regulations

e. you will preserve the secrecy of radio communications not intended for public broadcast

- Your instructor may hold a brief training session with you before you complete the application so that you can

honestly certify the above.

- Your instructor may want to review your completed application before you send it to the FCC, because the

commission will return applications that are incorrectly filled out.
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. Send your application directly to the FCC.
. Give your temporary license {a portion of the application form) to your instructor to get credit for this project.

When you receive your license back from the FCC it will have an official stamp on it. If you are broadcasting at a
station, you will need to post the license or keep it in a book at that station. If you are not broadcasting at a station
now, keep your license in a safe place until you need it. It is a lifetime license.

8 PROJECT 3

Redesign your production studio.

Purpose

To suggest improvements to your production facility, utilizing some of the techniques mentioned in this
chapter.

Advice, Cautions, and Background

1.

2.

While you may initially feel your production studio is “perfect” just the way it is, almost every studio can be
configured better

You will not be judged an artistic ability, but make your drawings as clear as possible.

How to Do the Project

1.
2.
3.

[S LB )

You may find it useful to complete Project 1 before attempting this project.

Draw a rough sketch of your production studio, showing dimensions, deors, windows, equipment placement, etc.
Draw another sketch of the studio, suggesting changes or improvements to it. For example, if there currently is a
turntable on the left side of the audio console and another on the right side, you may suggest moving them both to
one side. If you notice a paneled or painted wall in the studio, you may suggest putting acoustic tile on that
area. You may want to employ an idea for your studio that you noticed when you did Project 1. Be creative and try
to design the best possible production studio.

. On a separate sheet of paper, provide a reason for each change you suggest.
. Write your name and "Studic Design” on a title page and put your two sketches and reasons together.
. Turn in this packet to yaur instructor to receive credit for this project.
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The Audio Console
I P N T P I O

Information

2.1 INTRODUCTION

The audio console, or control board, is the primary piece of
equipment in any production facility. It can be more difficult
to understand than other pieces of equipment in the radio
production studio, but most other pieces of equipment op-
erate through the audio consale. Therefore, unless you can
operate the audio console you can’t really utilize other stu-
dio equipment, such as a compact disc player or audio tape
recorder. An audio console is somewhat like the receiver or
amplifier that your home stereo system employs. To use
your record player or CD, you must have it plugged into
that receiver.

All control boards have basic similarities. Even though
you will run across many different brands of audio consoles
in your radio production work, a thorough knowledge of
any one control board will enable you to use any control
board after a brief orientation.

Look at the audio console shown in Figure 2.1 and locate
these basic controls: individual channel gain (volume) con-
trols, VU meters, audition/ program switches (output selec-
tors), and A/B/C source switches (input selectors). The
board may look intimidating because of all the buttons,
knobs, and levers, but most of them are repeats of each
other because the board has many different inputs and
outputs. These will be explained in detail as we begin to
explore the operation of the audio console.

2.2 AUDIO CONSOLE FUNCTIONS

The control board has three primary functions: to mix,
to amplify, and to route. First, the audio console enables
the operator to select any one or combination of various
inputs (microphones, CDs, turntables, or tape cartridge
players, for example). Audio consoles are sometimes re-
ferred to as mixing boards because of their ability to select
and have several inputs operational at the same time.
Much production work will be a mix of voice, music, and
sound effects.

The second function of the control board is to amplify
the incoming audio signal to an appropriate level. Most
sound sources (such as a microphone or turntable) pro-
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duce a small electrical current that must be amplified to be
used. A third function of the audio console is to enable the
operator to route these inputs to a number of outputs such
as monitor speakers, the transmitter, or an audio tape re-
corder.

2.3 BASIC AUDIO CONSOLE PARTS

All control boards operate in basically the same way. For
purposes of simplicity, let’s assume a very small monaural
audio console with two inputs (one for a microphone and
one for a CD player) and one output, which goes to the
radio station transmitter. Look at Figure 2.2A. This is con-
sidered a two-channel board with the microphone assigned
to channel one and a CD player assigned to channel two. In
general terms, a channel refers to the path an audio signal
follows. On an audio censole, a channel refers to a group of
switches, faders, and knobs that are usually associated with
one sound source. On this board, note the individual input
selectors, output selectors, and input volume controls asso-
ciated with channel one and channel two. The output gain
control, VU meter, and monitor gain control are associated
with both channels.

2.4 INPUT SELECTORS

The input selectors on this particular model of audio con-
sole are toggle switches that can be put in either mic or line
position. The reason for the two positions is that different
pieces of equipment are amplified differing amounts. Mi-
crophones generally do not have amplifiers built into them,
whereas CD players, turntables, and audio tape recorders
have already put their signals through a small amount of
amplification. When the input switch is in the mic position,
it sends the signal coming into it through a stage of pre-
amplification that is not present for signals coming into the
line position. In other words, the mic position allows a
signal to catch up to a signal coming into the line position in
terms of amplification. Then they both often go through
additional preamplification.

The way the input selector switches in Figure 2.2A are
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Output Selectors Input Selectors
VU Meters  (Program/Audition  (A/B/C Source Switches)
Switches)

Charmel Gain Controls

(Fadars)

FIGURE 2.1

arranged, the microphone comes into the first (left) in-
put and the CD player comes into the second input. This
means the mic has to be patched into the first input and
the CD player into the second input. This patching in-
volves running a cable from the mic and CD player to the
back (or bottom) of the audio console. Such wiring is usu-
ally done in a semipermanent way by the engineer (see
Figure 2.2B).

The way this console is designed, the microphone could
be coming into the second input and the CD player into the

VU Meter

e
s

\

Output Select

Input Volume Control

FIGURE 2.2A Simplified audio console.

@Monitor
7

Output Volume Control

Audio console. (Courtesy of Fidelipac Corporation)

first. The patching would need to be changed (as shown by
the dotted lires in Figure 2.2B). The toggle input selector
switches on the front of the audio console would also need
to be reversed.

The mic and the CD player could also both be patched
into the first input. Then when the toggle input selectar
switch is in the mic position, the mic would be activated,
and when it is in the line position, the CD player would be
activated. Under this configuration, however, the mic and
CD player could not be used at the same time.

Master

CD1
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FIGURE 2.2B Rear of simplified audio console.

Not all audio boards have input selector switches. Some
radio production boards have certain inputs that must be at
the mic level and other inputs that can only accommodate
equipment that has been preamplified and is ready for a line
level. On boards of this type, usually only microphones can
be patched into the first two inputs, and only CD players,
turntables, tape recorders, and other line-level equipment
can be patched into the remaining inputs.

On the other hand, some boards have input selector
switches that have three or more positions for one input. For
these boards, it is possible to patch a CD player at position
A, a turntable at position B, and a cartridge tape player at
position C all into the same input. The use that the facility
was going to make of the various equipment would have to
be carefully studied because, of course, no two pieces of
equipment could be used at the same time on a single
channel.

Regardless of the configuration of an audio board, the
first two channels (from the left) are almost always utilized
as mic level channels. Channel one is normally the main
studio mic and channel two is often an auxiliary micro-
phone.

2.5 INPUT GAIN CONTROL

The input gain controls shown in Figures 2.1 and 2.2A are
called sliders or faders. They are merely variable resistors.
Although they are called volume controls or gain controls,
they do not really vary the amount of amplification of the
signal. The amplifier is always on at a constant volume.
Raising the fader (moving it from a “south” to a “north”
position) decreases the amount of resistance to this signal.
When the fader is raised and the resistance is low, a great
deal of the signal gets through.

Mic Connector Here
~

Output Connector Here (to transmitter)

The dynamic is like that of a water faucet. The water
volume reaching the faucet is always the same, even when
the faucet is closed. When you open the faucet (decrease the
resistance), you allow the water to flow, and you can vary
that flow from a trickle to a steady flow.

Some boards have rotary knobs called potentiometers,
or pots, instead of faders (see Figure 2.3). These provide the
same function. As the knob is turned to the right (clock-
wise), the resistance is decreased and the volume is in-
creased. Some production people feel the fader is easier to
work with. For one thing, the fader gives a quick visual
indication of which channels are on and at what level. This
is harder to see with a rotary knob.

The numbers on both rotary knobs and faders may be
in reverse order on some audio consoles to show their
relationship to resistance. For example, if a knob is com-
pletely counterclockwise or off, it may read 40; at a twelve
o’clock position it may read 25, and completely clockwise
it may read 0. These figures represent decreasing amounts
of resistance and thus higher volume as the knob is turned
clockwise. Modern boards with fader volume controls of-
ten use a range of numbers from —55 to 0 to +10 or +15.
While the same relationship to resistance is true (the more
the fader is raised, the less resistance), these numbers actu-
ally relate to decibels and the VU meter. If the board has
been set up properly, a 0 setting of the fader will produce a
0 reading on the VU meter. Some boards avoid using any
numbers at all and merely use equally spaced indicator
lines to provide some kind of reference for various knob
and fader settings.

Of course, most boards have more than the two inputs of
our example board. In most radio production studios,
boards have ten to twelve channels. In professional audio
production facikities, sixteen or twenty inputs is not uncom-
mon. Each input has its own gain control.
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FIGURE 2.3 Audio console with rotary pots. (Courtesy of LPB, Inc.)

2.6 MONITORING

Once the signal is through the input gain controls, it is
amplified in a program amplifier and then sent several
places see Figure 2.4}. One of these is a monitor amplifier.

4

Line Out
—— Program Amp —

VU Meter

Monitor Amp

(/ E
N Monitor Speaker

FIGURE 4.5 Monitor amp section of audio console.

This amplifies the signal so that it can be sent into a monitor
speaker to enable the operator to hear the signal that is
going out. Boards usually contain a simple potentiometer to
control the gain of the monitor speaker. This control in no
way affects the volume of the sound being sent out to the
transmitter (or audio tape recorder, etc.). It only controls the
volume for the person listening to it in the control room. A
common mistake of beginning broadcasters is to run the
studio monitors quite loud and think all is well, while in
reality they have the signal going through the audio board
(and therefore on the air) at a very low level. It’s important
for the operator to be aware of the level of sound going out
the line.

2.7 VU METERS

Another place the signal is sent after program amplification
is the volume unit indicator (VU meter) (see Figure 2.5).
This is a metering device to enable the operator to deter-
mine what level of sound is going out the line.

The most common VU meter is a moving needle on a
graduated scale. Usually the top position of the scale is
calibrated in decibels (dB), and the lower portion of the
scale is calibrated in percentage. In audio engineering, a
reading of 0 dB is 100 percent volume, or the loudest you
want the signal to go. The VU meter is important for consis-
tent audio production work. How loud something sounds is
very subjective. What is loud to one announcer may not be
deemed loud by another, especially if they set the monitor
speaker volume differently. The meter gives an electronic
reading of volume that is not subjective.

The accuracy of VU meters is sometimes questioned in
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FIGURE 2.5 Standard VU meter.

two areas. First, VU meters have trouble indicating tran-
sients, or sudden, sharp, short increases in volume of the
sound signal. Most VU meters are designed to indicate an
average volume level and ignore these occasional sound
bursts. Secondly, VU meters tend to overreact to the bass
portion of the sound. In other words, if a sound signal is
heavy in the bass frequencies, it will probably produce a
higher VU reading than the total sound signal is actually
providing. In spite of these concerns, the VU meter remains
the best indicator of volume levels in broadcast production.

Generally, an operator should control the signal so that it
stays between approximately 80 percent and 100 percent.
When the needle swings above 100 percent, we say the
signal is peaking in the red because that portion of the VU
meter usually has a red line. This is an indication to the
operator to lower the gain (increase the resistance) of the
fader or pot. Occasional dips into the red portion of the scale
are likely, but having the needle consistently above 0 dB
should be avoided.

Often at the end of the needle’s movement is a metal peg
to prevent the needle from going off the dial. Allowing the
gain to become so high that the needle reaches the upper
peg is called pegging the meter or pinning the needle and
should be avoided to prevent damage to the meter as well
as distortion of the signal.

When the signal falls below 20 percent consistently, we
say the signal is riding in the mud and the operator should
increase the volume. If it is necessary to adjust the l