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Preface

s we moved Modern Radio Production into its third edition, we
noticed that an old cliché still rings true: The more things change,
the more they stay the same.

The third edition contains many changes, which we'll detail in a mo-
ment. Butit remains a nontechnical text that provides step-by-step instruc-
tion in radio production and an insight into the world of professional radio.
When this book was first published in 1986, its philosophy was this: For
too long, the basic concepts of production have been shrouded in technical
jargon. and the stress has been on the hardware. rather than on the prod-
uct — the finished production. And even in the days of super—high-tech
hardware, that still holds true.

The needless complication of radio production often results in gaps in
the accuinulated knowledge of both students and practicing professionals;
it's all too easy to “tune out” when the terms and concepts become too
ponderous. We mention this even though some readers. perhaps through
experience at the campus radio station. may have become quite familiar
with the equipment and practices and may feel that portions of this book
are too basic.

We don't think that is the case. Although hands-on experience is valu-
able. people working at campus radio stations aren't always exposed to a
wide range of techniques. and they tend to rely on a mechanical. learned-
by-rote approach. without understanding the theories behind the tech-
niques. Wodern Radio Production is structured to provide a balanced mix
of techniques and theory. along with step-bv-step instruction in hands-on
production techniques.

Part One. The Tools. comprises Chapters 1 through 5. Chapter 1 intro-
duces radio and radio programming and tells how the role of production
fits in. Chapter 2 demystifies the workings and operations of the broadcast
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console. an integral but often-misunderstood tool of radio production,
and introduces some of the concepts that relate to the equipment and
production-technique chapters that follow. From Chapter 2 on. the text
includes applications — problems posed and solved in relation to the ma-
terial presented in the chapter —and exercises. The exercises provide op-
portunities for a mixuure of production work and thoughtful problem
solving. Chapters 3. 4. and 5 explain the operation of hasic equipment and
deal. respectively. with turntables and compact dise playvers. tape record-
ing and playvback units. and mnicrophones and sound.

The next three chapters. Part Two. deal with the basic techniques of
production. Chapter 6 explains the basics of splicing and dubbing. Chap-
ter 7 outlines many of the basic operations used in recorded production in
a studio setting. Chapter 8 deals with production techniques from the
standpoint of doing a live radio airshift.

Part Three. The Applications. focuses on achieving effects 1o produce
radio that creates a mood and puts across a message. Chapter 9 blends the
mechanics of production with artistic elements of communicating an idea.
Radio drama and dramatic elements in radio production are featured in
Chapter 10: the purpose is not to deal with radio drama as such but to
show vou how dramatic scenes are incorporated into a variety of produc-
tions. Commercials —a very important product in todayv’s radio —are dis-
cussed in Chapter 11, where the techniques of construction and persuasion
are outlined,

Chapter 12 centers on production for news and public-affairs program-
ming. Chapter 13 explains the intricacies of remote and sports production.
Chapter 14 focuses on some of the more advanced aspects of radio prodhe-
tion. such as multichannel production. music recording. and simple broad-
cast electronics. Chapter 15 investigates compater use in modern radio.
Chapter 16 examines the relationship of radio station formats and produe-
tion techniques.

This sequence of instruction. we feel. provides a basic and well-
rounded scope of knowledge to the student entering radio production. This
knowledge will serve as a foundation for future experimentation. because
in the fascinating field of radio broadcasting. a creative and energetic
person never stops learning.

This book has changed considerably since the first and second editions.
Technologies have advanced with startling speed. and new information
was added to the third edition untitalmost the day it rolled off the printing
press.

But while Modern Radio Production’s third edition may appear to be
very new. it is still the same tvpe of book: It is a work that stresses com-
munication skills rather than hardware. Modern Radio Production still
clings to the notion that the tools and techniques of radio are the inechan-
ical methods by which a producer persuades. interests. entertains. and



Preface  vii

motivates a listener. Radio production is not the science of hardware: it's
the art of entertaining in the theater of the mind.

So. having assured you that the premise remains the same. let's look at
some specific areas in which coverage has changed. The third edition of
Modern Radio Production includes the following:

» An entirely new chapter (Chapter 16) on the relationship of formats
to production techniques. In response to inany requests from read-
ers ad professors. we have constructed a comprehensive chapter
that explains formats. demographices. market segmentation. and
how radio production is used to reach a particular market niche.

A comprehensive update of digital computer technology in modern
radio. Chapter 15 offers an introduction to computer basics — defin-
ing and demystifving the vocabulary —and then demonstrates the
latest in digital production techniques. Comprehensive photo lay-
outs show what the user will see when manipulating audio via com-
puter and watching the results pictured on the monitor.

Updates on satellite feeds and programming services. digital audio
broadeasting. station promotions. automation. and new digital re-

lal ()
cording equipment.

New and expanded information about radio news. including an in-
troduetion to some popular newsroom computer systems,

You may also notice that many photos and most of the art has been
updated. not only to keep up with changing technologies but in response
to readers who offered suggestions on how a certain visual presentation
could be inade more clear.

Appendix A, a troubleshooting checklist. is a reference for wracking
down thie sources and causes of various problems commonly encountered
during radio production. It is a self-diagnosing tool that will help readers
answer their own questions. Appendix B is a challenging radio play that
gives readers the opportunity to practice the skills thev've learned in class.
Il addition. a glossary and listing of recommended readings are included
to meet the needs of students and radio professionals.

We would like to express our sincere gratitude to a number of people
who made valuable contributions to the book. First. our thanks to Frank
(Fritz) Messere of the State University of New York College at Oswego.
Iritz has served as our technical adviser on all three editions and has made
contributions far above and bevond the call of duty. The book is a better
one because of his willingness to help and. of course. his seeningly endless
knowledge of broadcast audio. He also prepared the Instructor’s Manual.
that goes with this text.

We also extend our gratitude o the folowing reviewers. who made
many good suggestions based on use of the last edition or their careful
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reading of the manuscript for the third edition: Jim Austin, National
Broadcasting School; Edward Carlin, Bowling Green State University:
Richard Durante, Northeast Broadcasting School; Curtis W. Hart, Millers-
ville University; Collin Pillow, University of Arkansas at Little Rock; and
Peter J. Shapiro, Chicago State University.

Finally, we’d like to thank our editors, Kris Clerkin, Becky Havden.
and Donna Linden, who cheerfully helped us wade through mountains of
manuscript and photos to turn out a more polished final product.
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Production in Modern Radio

CHAPTER 1

Radio broadcasting in America is healthy and thriving. Despite the fore-
casts of doom that grew out of television’s emergence as the major enter-
tainment medium in the 1950s. radio has adapted and grown. And though
many radio stations have recently experienced some severe financial woes
brought on by an era when stations changed hands frequently for enor-
mous sums of money. there are today more stations — with more listeners —
than ever before.

Radio’s beginmnings in the early part of this century gave no hint of the
role it would play in today's world of exciting media possibilities. Early
radio experimenters such as Marconi and Fessenden never envisioned an
era wheu their electronic toy would becone a means of providing entertain-
ment and information to audiences in their cars. in their boats. and in their
homes — much less to joggers in their stride.

Early radio programming evolved from a novel attempt to bring the
cultural offerings of major cities into the living rooms of all America:
gradually. radio assumed its status as a “companion.” Early radio pro-
gramming consisted of live symphony broadcasts, poetry readings, and
live coverage of major news events. along with the kinds of drama. situation
comedy. and other programming that form so much of todav’s television
schedules.

Some historians maintain that radio emerged into its present form in
1935. when Martin Block tirst aired his “Make-Believe Ballroom™ show on
New York City's WNEW. The idea for the program came from a West Coast
station when a planned remote broadcast of a band performance at a local
ballroom was canceled. To fill the time. the enterprising broadcaster ol)-
tained some of the band’s recordings and plaved them over the air. He
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identitied the program as coming from a “make-believe”™ ballroom. and
the time was filled. When Block brought the idea to New York. it was the
birth of the dise jockey* (or DJ) era in radio.

Production in radio reached its zenith during the golden age of radio
(the 19305 and 1940s). Radio programs of that era often originated in
large studios. where production people and performers ereated elaborate
programs that depended for their effectiveness on sophisticated produetion
techniques.

Music was provided by studio orchestras that performed live as the
program aired. Sound effects were imaginatively created by production
people present in the studio with actors and musicians. Coconut shells. for
example. were used 1o recreate the sound of horses” hoofbeats. and the
crackling of cellophane near the microphone recreated the sound of a fire.

The arrangement and orchestration of various sound sources combined
to create the desired effect in the iminds of the listening audience. Budgets
were elaborate. scores of people were involved. and seripts were often
complex. In fact. production is what made the golden age golden.

Todav. the mainstay of radio is recorded music. interspersed with news
and information — and. of course. commercial messages. which pay for the
operation of commercial stations. When television took over the living
rooms of American homes and supplied. in a far more explicit wav. the
drama. varietv. and other traditional program fave that had marked radio
in its hevday. the DJ format became dominant on radio. Music and news
and personality in a careful blend known as a format became the measure
of radios ability to attract listeners.

The development of solid-state technology. and later microchip elec-
tronics. freed radio from bulky. stationary hardware. At the heach. in the
car. and on city streets. radio can be the constant companion of even the
most active of listeners. And freedom from the long (half-hour and hour)
programs that once characterized radio and stll typify television pro-
gramniing means that information cveles quickly in radio. For example,
when people want to find out about a breaking news event. they turn first
to the radio.

All this has great signiticance for anyone who wishes to understand the
techniques of radio production. Production in radio is the assembly of
various sources of sound to achieve a purpose related 1o radio program-
ming. You. as a production person in radio. are responsible for the “sound™
of the station.

*Terms setin boldface 1ype are detined in the glossary.
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Sound of the Station

gett IZQ of sound to create a specific result. a specitic product that
J . appeals to specific listeners. s how these sources blend
. that makes one station different from the others that com-

The sound of a station is created by using various sources

pete for the attention of the audience.

The unique sound of a station emerges out of a combination of the tvpe
of music programmed, the style and pace of vocal delivery used by the
station’s announcers. the techniques used in the production of commercials
and public-service announcements, the sound effects used in the presen-
tation of newscasts, and other special recording techniques and sound
production methods.

Formats

TV Cominercial radio stations make their money by targeting

\ /;9/. o audiences for advertisers who buv time on the stations

\ NV / . . N g ° . . ..
] ] airwaves (see Chapter 16). The audiences are “delivered

to the advertisers. They are measured by rating services.
which use sampling techniques to provide a head count of
the audience. including data on such characteristics as age. sex. and level
of incomne.

The programming goal of a commercial radio station is to provide on
the air something that will attract audiences. which then can be “sold™ 1o
advertisers. If the programming doesn’t achieve this. there will be few
advertisers and, of course. little money coming into the station's coffers.
Without money. the station cannot operate. So. the name of the game is 1o
attract and hold an audience that will appeal to advertisers. This crucial
aspect of radio programming — that is, developing a format —becomes a
highly specialized field of its own.

Just as commercial radio strives to attract and hold a specitic audience
to be successful in the marketplace. public radio stations must use the
same fundamental techniques to design programming that will meet the
needs of their audiences. Though public radio stations do not sell time to
advertisers. they must successfully package their programming to obtain
program underwriters and individual subscribers.

Reaching a Specific Audience

Unlike television. which tries to appeal to broader. more general seginents
of the public with its programs. radio has developed into a medium that
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focuses on smaller groups. the so-called target audiences. For example. a
station may choose to program rock music to attract a yvoung demo-
graphic. (Demographics are the statistical characteristics of human pop-
ulations: the word is commonly used in the singular in the broadcasting
industry to designate any given segment of the audience.) By appealing to
one segment of the public (such as people of a certain age. sex. or income)
that shares a preference for a certain type of music, a station can hope to
attract advertisers wishing to sell products to people of that group.

How Target Audiences Affect Format

Much research and effort has gone into determining the types of program-
ming that attract different types of audiences. The results of these efforts
are identitication of formmats that appeal to specific audiences.

A format is essentially the arrangement of program elements, often
musical recordings. into a sequence that will attract and hold the segment
of the audience a station is seeking. For example. a format labeled “top
40" or “CHR™ (contemporary hit radio) is constructed around records
that are the most popular recordings sold 1o an andience mostly in its teens
and early twenties. By programming these recordings successfully. a sta-
tion will attract a number of these listeners in these age groups. The more
teenagers and voung adults who listen to the station. the more the station
can charge the advertisers who want to use radio to reach this valuable
target audience.

There are a great many formats. including the above-described CHR
(a newer and more inclusive version of the top-40 format). adult contem-
porary (which reaches adults with modern music). country. album-
oriented rock or AOR (now a fixture on FM). beautiful music. and classical.
There are other specialized formats. too. such as urban contemporary.
ethnic. all-jazz. and news. which has developed several forms, including
all-news. news-talk. and other hybrids.

An interesting phenomenon in recent times has been the decrease in
differences between formats of AM and FM radio. The “screaming rocker”
was once heard solely on AM. but now. in a surprising number of markets.
the top-rated stations are FMrockers. Talk radio on FM is also undergoing
trial runs.

Format. remember, is more than music. The formula for constructing
a format might be expressed as production. personality. and program-
ming. How the production. personality. and programming are integrated
into a format depends on a marketing decision by the station's manage-
ment. This decision is usnally based on a careful analysis of the conmpeti-
tion in a given market and an ascertainment of which audience segments
can realistically'be expected to become listeners to a particular station. A
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format is then sought that will position the station 10 attract a large share
of listeners in that market.

Stations switch formats frequently. This is usually done because of a
decision to go after a more profitable demographic segment: in other in-
stances. the tastes of audiences may shift. Perhaps there is too much com-
petition in a particular format. and a station elects 1o go after a segment of
the audience for which there is less competition.

How Formats Are Constructed

Stations assemble their formats in several different wavs. Some simply
obtain recordings and program them in some sort of sequence throughout
the schedule. Other stations carry different formats for different parts of
the day.

The different times of the broadcast day are called dayparts. Research
has shown that different populations or demographics listen 1o different
dayparts. We tune into one station because we want to hear traftic reports
in the morning. but we mav prefer another station in the afternoon because
of the music that particular station playvs. We tune into a third station at
night because it carries a sports broadcast were interested in hearing. (We
present an extensive discussion of formats in Chapter 10.)

A very big industry that has grown up in recent vears provides stations
with “readv-to-use” formats. Firms known as syndicators will. for a fee.
provide satellite feeds. music tapes. or program features ready for broad-
cast. The music has been carefully planned and produced in a pattern
designed 1o attract the maximum numbers of the desired audience seg-
ments. Some of these services have all the music and announcer segments
included. with spaces for local commercials and newscasts. Others simply
supply music tapes.

Automation in radio has made possible the use of tapes from svndica-
tors by a minimum number of people at the station level 10 get the program
on the air. Many stations whose programming appears to involve many
people performing various functions over the air are actually staffed by a
sole operator. habyvsitting a large bank of automated equipment.

Networks

S In the 19305 and 1940s. radio networks were major sources
) of programming for affiliated radio stations around the
i country. They supplied news. comedy. variety. and dra-

matic shows. along with music programs of all tvpes. At
one point. local origination on many stations merely filled
the hole in the network schedules. In fact. rules were developed by the
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FIGURE 1.1

Signals from the earth are transmitted from a satellite 22,000 miles above
the earth. The signal is received on the satellite’s transponder and retrans-
mitted to a satellite dish on the earth’s surface.

Federal Communications Comnission to prevent the domination of radio
station schedules by network progranuning.

Today's radio networks serve a function quite different from that of the
networks of the earlier era. Stations today depend on their networks as
ancillary sources of programming and use themn to supplement locally
originated programming. Many stations take news from networks. and
this provides a national and international news service that usually is not
available from a strictly local operation. In addition. radio networks often
offer short feature programs to their affiliated stations: these programs
may be carried directly from the network or used at a later date. Increas-
ingly. networks are providing other forms of prograinming such as music
or holiday specials: this programming is used by affiliates to supplement
their local schedules. In return. networks expect their affiliates to carry
the networks’ advertising. Such advertising is the networks basic source of
revenue.

Networks also take advantage of inodern technology to offer prograns
to their affiliates via satellite (Figure 1.1). which provides excellent-quality
sound reproduction — higher than that obtainable from “land lines.” And
though radio networks are certainly less a programming centerpiece than
in pretelevision days. growth in services is occurring rapidly. Many foresee
the day when network services will not differ greatly from those of format
svndicators.
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Other Programming Developments in Radio

— Format syndication. network programming, and locally
i\_“”ﬂ( produced elements fornn the bulk of programmiug sources
J in modern radio. Variations. such as svndicators special-

&

izing in short realth features. food shows. business reports.
and so on. enterge almost daily. Nonnsical formats such
as all-news and all-talk also thrive.

Radio production is a medium of great vitality. a mediunm that is still
developing rapidly. It is exciting and full of career opportunities. Produc-
tion — using sound elenments to create an effect or deliver a message — las
always heen and will alwavs he a kev element in radio.

Noncommercial Radio

Much of what we have said so far about the radio industry
pertains to that segment of the industry geared toward

making a profit for its owners. Noncommercial radio exists

for other reasons.

Noncommercial radio includes a relatively small num-
ber of stations that gain their financial support strictly through the gener-
osity of donors. Some of these outlets are affiliated with nonprofit
organizations suclt as religious organizations. These radio stations receive
most of their funds from their parent organizations or listeners. with oc-
casional grants front foundations or businesses,

One of the largest of these outlets is the Christian Science Church. In a
large. well-equipped facility in Boston. the church operates studios and
offices that produce and distribute radio programming for distribution
worldwide througl shortwave transmission and domestically through such
outlets as public radio stations. which broadcast some of the orgaiization’s
HEWS Programming.

The segment of the industry most people think of when they think of
nonconnmercial radio. however. is public radio. Public radio is character-
ized by its participation in a funding structure that includes two major
sources of revenues: govermment funds and private funds. Government
funds are distributed 1o public radio for use in station operations and
programiming costs. The formulas and procedures that govern the wavs in
which this funding is distributed are complex. and it serves no purpose to
go into the details here. The other major source of funds for public radio is
through solicitation of donations from listeners and other private sources.

Unlike commercial radio. noncommercial radio stations are not tightly
wedded to specific formats designed to increase the listenership. Public
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radio exists. in part. to provide programming that is not generally available
through commercial outlets. This philosophy is reflected in the broader
scope of programming that is heard on public radio. Extensive daily news
programs like “All Things Considered.” live broadcasts of classical and
semiclassical music and often jazz. and coverage of such activities as
National Press Club luncheons are some examples of the kinds of pro-
gramming that most commercial stations would shun, fearing lack of
substantial audience interest.

Of course, a major programming difference between public and com-
inercial radio is the absence of commercials on public radio. 1t was at one
time a sacrosanct principle in public radio that promotion of commercial
products and services was inappropriate. In recent vears. however. there
has been some relaxation of this prohibition in recognition that more un-
derwriters could be persuaded to give more money for programming if
they were allowed to use some of the time allocated for the announcement
of their donation to get in a short pitch for their products and services.

The absence of coimmercials hasn't prevented some listeners from crit-
icizing public radio stations for their on-air fund-raising efforts. At in-
creasingly frequent intervals. it seems. most public radio stations take
breaks fromn their scheduled programming to air lengthy appeals for do-
nations from listeners. Some listeners say they would prefer product com-
mercials to what they sometimes label as harangues that appeal to guilt
and threats to drop programming unless listeners contribute.

Some stations have experimented with alternative methods of soliciting
donations. such as promising to shorten scheduled on-air fund-raising
drives if response is sufficient before the time that the drives are scheduled.
Efforts like these have met limited success in some areas. but the botton
line is that there will always have to be some way of appealing for funds if
public broadeasting is to continue to survive.

Noncommercial broadecasting offers mmany opportunities for radio pro-
duction people. Depending on whether vou work at a small or large station
or at the network level in public broadcasting. you are quite likely to find
a wider variety of radio production taking place in noncommercial radio
than in commercial radio. There is still radio drama in public radio. for
example. and many stations record musical performances on location. Such
projects challenge radio producers in ways that commercial radio never
will. There may be more news production as well in some noncommercial
situations. And. of course. there are airshifts that require the ability to
operate the equipment in an on-air studio.

Because public radio often engages in more complex types of produc-
tion than commercial stations in some markets. the likelihood is that more
modern equipment and facilities will be found in nonconmnercial outlets
than in many commercial stations. Many of the best radio production
people in the business. in fact. work in noncommnercial radio.
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The Role of the Producer in Modern Radio

=———~_  With all the excitement over automated radio and pre-
&0 | 7 recorded formats. it may appear that little remains to be
%?ﬁq _: done in radio production at the local level. In fact. the
wo 7. .  oppositeis true.

’ Production skills form the basis of producing a station’s
sound. Without those skills. the unique sound can’t be created. But skills
alone won't suffice, and that's why we've begun this production book with
a discussion of programming. Good production is an extension of the
station’s programming. and a producer — anvone who manipulates sound
to create an effect or deliver a message — must tailor that production to
reinforce the station’s sound.

An increasingly important area of radio station operations is promo-
tion. Today's climate of intense competition among all forms of nedia for
the attention of audiences mmeans that stations must work harder than ever
to make themselves stand out. Production plays a key role in this process.
Audience promotion takes many forms — on-air contests. bumper stickers
and other premiums bearing the station’s identifving graphics. billboards,
television advertising, and the like. But a key resource for audience build-
ing is the station’s airtime. Production people can play a major role in
helping the station promote itself by creating imaginative uses of sound to
create a clear identity for the station in the minds of listeners,

In this text. we explore the nuts and bolts of radio broadcasting. By
learning the elements of radio production, vou will be exploring the essence
of radio programming. Production. from a mechanical standpoint. can be
seen as the method of combining various sources of sound into a product
that accomplishes something specific. Anyone in a radio station can per-
form this function. The sales manager who records and assembles a com-
mercial is a producer. as is the person who constructs a newscast. The staff
announcer who runs the console ‘known as a combo operation) is also a
producer. In larger stations, the bulk of the production may be the responsi-
bility of a production manager. who specializes in producing such items as
commercials. public-service announcements (PSAs). or talk shows. Some
very large stations and networks have full-tie producers who exclusively
handle specialized progranmning. such as concerts and sporting events.

Obviously. the particular responsibilities of a producer depend on the
station where he or she is employed. Radio stations run a wide gamut in
sophistication, from small daytime-only stations with mininal and aging
equipment to high-tech powerliouses in major cities (Figure 1.2). But
regardless of the size of the station (see Figures 1.3 and 1.4). the role and
importance of production and the producer is the same.

The producer at any level mav be called on to create and execute a
commercial that sells a product for an advertiser. to put together a newscast




FIGURE 1.2

Prodmection studio of a major-market radio station,

FIGUREL3

This medium market production studio features sound proofing and a double
glass windew that looks into an adjoining studio.
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FIGLREL4

Thiis small market production studio uses equipment that some stations
would consider two dated for continued use. It serves the purposes of this
station very well, hewever.

introduction that arrests the attention of the listener. or to combine a
number of previously recarded elements with live vocal delivery in a dis-
tinctive package known as an airshift. All these fmnetions. and more.
create the radio prodnetin sinall. medium-sized. and large markets.

By becominmg proficient in these skills. von will be opening the door to
a variety of opportunities in the radio field. And although onr focus is radio
broadcasting. the skills and knowledge in this text can be applied in var-
ious other professional situations. Studio recording: sound production for
multimedia presentations: audio for television: and specialized sound pro-
duction for advertising agencies. production honses. and other commercial
clients are but a few of the professional areas that require many of the
skills covered in this text.

Overall. you will be exploring a field that requires a variety of skills.
and vou'll need to invest some time in learning them. But understanding
the basics is just the beginning. Real proficiency in radio production re-
quires professtonal commmtinent. experience. creativity. and a certain sense
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of adventure. A truly effective production bears the identifving mark of its
producer. It is unique.

The skills involved are tools. The way vou use the tools makes the
difference. Anel though some frustration may be involved in trying to come
up with a production that sounds the way vou've heard it in vour mind.
much satisfaction results when the magic happens and vou can hear the
finished result of vour efforts — and vou say. ~Yes! That's it!”

Many radio veterans feel that production is one of the most satisfving
parts of their job. It's a chance to be. at once. an artist. a technician. and a
performer. Production is one of the key jobs in any radio station. The people
who do production well are the ones who form the foundation of radio
broadeasting. In addition. audio production opens up career opportunities
in areas other than radio broadcasting. Film and television also require
competent audio producers. and business and industry require the services
of skilled in-house producers.

So enjoy vourself while vou learn how to produce the magic. You'll
work hard. but the rewards will be long-lasting. You will acquire skills
that will last a lifetime as well as an enduring passion for an exciting and
rewarding activity in a profession that is a vital part of our world today.

Summary

Radio has moved from a mass-audience medium to a more specific me-
dium: that is. it reaches a specific target audience that is imore narrowly
defined than is the audience targeted by the modern mass medium of
television.

Formats during the golden age featured imaginative and often lush pro-
duction effects. including full symphony orchestras. The golden age also
wis the hevday of the theater of the mind — producers came o appreciate
the full value of the medium’s impact.

The sound of the station is the overall blending of music, vocal delivery,
timing. pacing. and other production elements that combine to create a
cohesive. identifiable signature.

The modern radio station carefully develops and fine-tunes its format to
reach a quantifiable target audience —an audience that is, in turn, “sold™
to buvers of radio-station advertising time.

The impact of networks declined considerably after the golden age. but
satellite transmission capabilities and other technical advances have given
new life o the network concept. Many stations now integrate network
programming in a blend that complements their formats. allowing stations
to localize the network feed.
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Noncommercial radio consists of stations and networks operated by various
nonprofit entities. The largest system is known generally as public broad-
casting. The major difference between noncommercial outlets and their
commercial counterparts is that their funding comes from sources other
than advertising revenues.

Producers in modern radio still do their work in the theater of the mind.
Today. they use a wide variety of elements from traditional radio sources
(as well as new digital computer-based equipiment) to create effects. De-
spite technical advances. the skill of the producer is still paramount.



The Console

CHAPTER 2

Probably nothing in radio production is more intimidating than one’s first
exposure to the console —a complex network of switches. knobs, and
meters. | lowever. operating the console. or board. soon becomes second
nature, In fact. most radio professionals will tell vou something like, “When
I first started in radio. all I thought about was running the board. and
what would happen when I changed jobs and had to learn a new board.
But after a few months. I found out that running the board was really one
of the simplest aspects of the job. And when I changed stations. I picked up
the new hoard in an afternoon.”

We think it's important to emphasize that one does acquire familiarity
with the console because many newcomers to radio production become
discouraged with their first few experiences at the controls and never gain
the confidence they need to experiment. to use the hoard as a versatile tool.
and to ~play it” like a musical instrument.

Remember. anvone can learn to run a console. You don't have to be an
engineer or a technician: all you need is an understanding of what the
console does and some practice in the necessary mechanical operating

skills.

Funetion of the Console

The console is simply a device for amplifying. routing. and

L
{/ electrical signals that are involved in the reproduction or
transmission of sound. It’s important to keep the distine-

mixing audio signals. udio is the term used to refer to the

tion between audio and sound firmly in mind. Sound is a
vibration through air or another medium: audio is the electrical signal
used in reprodu(‘ing or transmitting the original sound.
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Amplification

Amplification is the boosting of a signal to a usable level. The tiny voltage
produced by a phonograph is not strong enough to send to a loudspeaker
or over the air. (This is precisely why the turntable on a homne stereo is
connected to an amplifier. whether a built-in amplifier or a separate com-
ponent. ) The console gives the operator convenient control over the volume
of various signal sources such as microphones, turntables (professional-
quality record players ). and tape plavback units.

Routing

The console allows the producer to determine the path of the signal or. in
other words. to route it. As we see. the console can send a signal either over
the air or into a cue channel. which lets the operator hear an audio source
without having the signal go over the air. In addition to routing signals
through the console. the operator can turn signals on and off.

Mixing

The console can put two signals out at once — the anmouncer’s voice and
music. for example. The console also allows the volume of both to be
controlled separately. or mixed. so that the music doesn't drown out the
announcer.

Through amplification. routing. and mixing. the console operator can
produce a final product that will be sent out over the air (as in the case of
a radio announcer doing an airshift) or routed 10 a tape recorder (as
someone would do when producing a commercial 10 be plaved back over
the air later).

Understanding Console Function:
Some Hypothetical Examples

TR The preceding discussion of amplification, routing, and
\ /XQ,L_: mixing is fine as a theoretical explanation of how a console
G works. but how do they function in practice? To explain.

we take an approach that is a bit unusual: We present a
series of hypothetical consoles used at equally hvpothetical
radio stations. We brietly touch on the use of turntables. microphones. and
tape plavback units. but detailed instruction about these devices comes in
later chapters. So don't worry about anything except understanding what
the console does and why it does it. The purpose of these examples is to
demonstrate how a console carries out certain operations.
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FIGURE 2.1
Console at a station that uses only one turntable (TT1).

\

VU meter >/7\ acp

Preamp built ___|
into console

Hypothetical Console A

The radio station using console 4 plays only one sound. the same record.
over and over. The only equipment owned by this station consists of a
turntable and console 4 (Figure 2.1). Here are the features on console .

Preamplifier The signal from a turntable is very weak. so a device called a
preamplifier (usually shortened to preamp) boosts it to a more usable
level. The preamplification process on turntables is different fromn that on
some other sources: a turntable preamp can be outside the console. or
“outhoard.” For purposes of explaining the console. though. it really
makes no difference. so vou'll find the preamp shown on the console
diagram.

Potentiometer In engineering terms. a potentiometer is a variable resistor;
in nonspecialist’s terms, it’s nothing more than a volume control. The
potentiometer is almost always referred to as the pot. Usually. it is a knob
that raises volume when twisted clockwise. just as a rheostat switch turns
up the level of lights in a dining roomn. It raises the volume of the console’s
output: it is therefore an adjustment for the VU meter (discussed shortly)
and not a control for the monitor. Some modern consoles have bars that
perform the saine function when raised vertically. Often. these are called
vertical or slide faders. hut for the sake of simplicity, we refer to both
kinds as pots.
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Key The key is an on—off switch that puts the signal out over the air when
the kev is pushed 1o program. The kev is thrown into prograny when it is
moved to the right. We show other functions of this key in later examples.

Volume-Unit Meter You know that the pot allows adjustment of the level of
volume. but how do vou know what level is correct? Volume is a pretiy
subjective judgment.

The volume-unit meter (usually called a VU meter) gives an objee-
tive visual representation of loudness. 1t's a very important component of
the console. and the ability 10 read it properly is eritical in every phase of
radio production.

Essentially. the most important aspeet of reading a VU meter is 1o
know that zero on the top scale is the referenee for proper volume. A close-
up of the meter on console .4 (Figure 2.2(a)) shows that the record is
plaving at proper volume or level of sound.

A reading of + 1 volume unit (Figure 2.2(h)) means that the signal is
plaving too londhvs if it goes much higher. the signal will sound distorted.
(A volume unit is a relative measurement of audio loudness and is similar
10 a decibel. a measurement we discuss in Chapter 5.) A reading above
zero is known as being “in the red” since the part of the scale above 0 is
colored red. A reading of +2 indicates that maters are worse. and +3
will put the needle all the way 10 the right. known as “pinning the meter.”
and can cause severe distortion.

On the othier hand. 10 low a reading will result in 1o little music level
and too much noise. Noise is alwavs presentin these electrical components.
and when there’s not enough signal volume. the noise becomes much more
apparent: this is known as an unacceptable signal-to-noise ratio. This
is the ratio of signal in a channel to noise in a channel: the greater the
signal-to-noise ratio. the better. A reading consistently lower than —3 or
so (Figure 2.2(¢)) is known as running “in the mud.”

The operator of console .1 is responsible for keeping the peaks as close
to zero as possible. This isn't particularly diffieult because the VU meter is
built 1o respond 10 averages. The needle tends 1o float around. seeking an
average volume level. The operator should not evank up the pot each time
the level drops below zervo or erank the pot down each time the needle goes
into the red. Riding the pot too closely will result in an elimination of loud
and soft passages in music. especially elassical music.

By the way. vou can also read the VU meter according to the botton
scale. which indicates the percentage of modulation. \lmluldlmn is the
imprint of sound on a radio signal. and 100 percent is the ideal. Modulation
is & measure in percentage of voltage passing through the console to a
transmitter or to a recording device. [f 100 percent represents the maxi-
mum voltage permissible. the fluctuating VU meter can compare the sound
imprint of our source to that of the maximum desired level.



FIGURE 2.2
VU meter readings.

a. Proper-level reading.

b. Reading “inthered.”

c. Reading “inthe mud.”
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Note that 100 percent corresponds to 0 volume units. also the ideal
reading. Too much modulation results in an overmodulated. distorted
signal: too little causes problems with signal-to-noise ratio and makes the
signal sound muddy. Whichever scale is used. the major task facing a
console operator is to keep the needle on the VU meter hovering around the
points marked 0 (top scale) and 100 (bottom scale). Occasional peaks into
the red are acceptable — indeed, unavoidable — as are infrequent dips into
the mud.

Monitor This is a loudspeaker that lets the operator hear what's going over
the air. The monitor (or air monitor) is not reallv a part of the console
althongh it is connected to the console and operated by console controls.
These selection controls allow the operator to use the monitor to listen to a
number of sources other than what's going over the air. This is the operator’s
personal speaker: it has no impact on the sound going out over the air.

Amplifier Before the signal leaves the board. it must be amplified —
boosted —again. The final step involves putting the signal through the
amplifier for this purpose.

Review of Console 4 The signal from the turntable first passes through the
preamp. an internal electrical function of the console. The volume of the
preamplified signal is controlled by a pat. After the signal has run through
the pot. a key functions as an on—off switch: in this case. the on position is
veferred 1o as program. (You'll learn more about the need for this switch
in the next console.) Finally. the signal is amplified again. In the case of a
radio station that plays only one record, the output of the console is then
sent to the hypothetical transmitter.

In Figure 2.3, we have diagrammed console A the wav a broadcast
engineer would do it.

Console A is certainly simple to operate. and it ideally suits the needs
of a station that plavs just one record. But it has no flexibility. It allows
only the constant repetition of a record played on the station’s only turn-
table. You could. of course. change records. but doing so on-air would leave
even larger gaps in the program than just picking up the tonearm at the
end of the record and quickly placing it back at the beginning. So let’s see
how a more advanced console solves the problem.

Hypothetical Console B

The station using hypothetical console B has two turntables (Figure 2.4).
This allows the operator to make smooth transitions between records by
having another record all set to go when one ends. This will eliminate gaps
in the program. known in the wrade as dead air.
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FIGURE 2.3
Engineering diagram of signal flow in eonsole A.
(The program channel) Volume-unit meter

Monitor

Preamp pom l

TT1 — [> —?—ux— Switch
-~ [> ——? Output
Technical symbol for pot T
(a variable resistor)

Amplifier

Master pot (not shown in
Fig. 2.1 but explained in text)

But if the goal is to eliminate gaps. the operator must know where the
starting point of the record is. There has to be a way to cue the record, to
hear where the first sound in the piece of music starts and back the record
up slightly so that the sound can start immediately after the turntable is
started. And as is conumon in many radio formats, the end of one song and
the beginning of another can be overlapped for a second or two.

Console B is similar to console 4. but it has several additions that allow
the operator to eliminate gaps and overlap music.

Multiple Input Channels |laving two pots allows the use of two turntables.
There are two input channels on this console: channel 1 for turntable 1,
and channel 2 for turntable 2. Tumtable 1 and turntable 2 are both
sources: that is. each provides an incoming signal. So, aside from the two
pots. there will also be two preamps and two l\e\ $.

The Audition Channel Don't confuse the audition channel with the input
channels on console B. The audition chammel is a completely different
animal.

Audition allows vou to liear a record. tape. or other source without
putting it over the air. The audition channel routes the signal from a source
to a speaker in the control room. (And there's another specialized applica-
ton. which we discuss in a moment.) Anvthing that can be put on program
can be played over audition.

Do vou notice. in Figure 2.4. the provision made for selecting the
audition channel? ‘The key in console B now has a left position for putting
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FIGURE 2.4
Console at a station that uses two turntables (TT1 and TT2).

Key in “audition’

( Key in “program” \

TT1 TT2
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the signal through the audition channel. in addition to the progran posi-
tion, which was its only on position in console 1.

The Cue Channel The cue channel serves one of the same purposes as the
audition channel: It allows the operator to hear a source without putting it
over the air. The operator of console B is able. using cue. to tind the point
at which the music begins on the records plaved over the station and can
therefore cue up the records to start immediately. Since cueing up a record
involves some strange-sounding noise (we demonstrate the cueing tech-
nique in Chapter 3). the operator certainly doesn't want to do it over the
air. The cue channel. sometiines called PFL (or Prefade Level) on newer
boards. plays over a small speaker located within the console. To put the
pot in cue, the operator generally turns the pot counterclockwise until the
pot clicks into the cue position.

Why, vou might wonder. are there two provisions for hearing sources
that are not on the air? Well. cue and audition have their separate advan-
tages and disadvantages. Cue is very simple to use since it takes only a
tlick of the wrist to put the pot in the cue channel. After cueing up a record.
the operator of console B (l()eSIft have to do anvthing until putting the
turntable on air— “potting it up” in radio lm(r() But lllt‘ cue speaker is
often tinny and cheap. so if the operator wants to listen to a new piece of
mnusic to gauge its suitability for airplay. the cue system is a poor choice.
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FIGURE 2.5
Signal flow in console B,
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Audition. on the other hand. routes the signal through a high-quality
loudspeaker. Sometimes it is a separate speaker in the ¢ ()nlml room though
often the audition channel is fed through the same speaker as the pr ogram.
The operator uses a monitor selector switch to determine which channel —
program or audition — goes 1o the speaker.

Audition has another very useful capability: At will. the operator can
play a record over the air on the program channel while producing a
comumercial on the audition channel. We explain the way this is done later.

Adding the multiple-source channels. the audition channel. and the
cue channel to the broadeast engineer’s diagrant. we have the signal flow
of console /3 shown in Figure 2.5,

Review of Console B 'The outputs of two turntables are fed into console B:
each turntable has its own source channel. Because of the two turntables.
two source channels. and of course. two pots. the operator of console B is
able to make smooth transitions between records. even overlapping the
beginning of one with the end of another. More important. the operator of
console B can use the audition or cue channel 10 listen to a source channel
without putting it over the air.

As shown in Figure 2.5, the signal flow path for console /3 starts at the
turntables. procee (Is through the appropriate source channels, throngh the
pots. and to the key. On this console. the key has the capability of putting
the signal through the program channel or through the audition chanmel,
Note. too. that the cue channel is activated by the pots. not by the kev. The
loudness of the signal is gauged by the VU meter. the output of the board
is amplified. and the signal goes to the transmitter.
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FIGURE 2.6
Console that could be used with two turntables and a microphone.
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Hypothetical Console €

The operator of hypothetical console € has a microphone (Figure 2.0/ in
the control room and. because of the expanded capabilities of console B.
can put the microphone over the air and mix it with other sources. The
microphone is on source channel 3. The abbreviation mic, which of
course. is pronounced “mike.” is now used widely in the profession (in
vendors” literature. in-station printed material. and andio and broadcast-
ing publications). You will see newer consoles with labels ~Mic 1,7 *“Mic 2.7
and so on. and we have used mic both as a noun and as an adjective.
However. the past and present participles. which are essential in many
discussions of radio production. are spelled miked and miking. respec-
tively. This small inconsistency represents an accommodation to ingrained
habits of reading and pronunciation.

Aside from the microphone. there are some other additions on this
console.
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Muting System The muting system cuts the monitor (the loudspeaker that
lets the operator know what's going over the air). The muting svstem is
essential when a mic and a speaker are in the same room because, without
muting. the mic picks up the output of the speaker. feeds it through the
amplification system. picks it up again as it exits the speaker. and so on.
The result is known as feedback, the same unpleasant phenomenon that
occurs when a rock singer gets careless with a microphone too near a
speaker. So. every time the key switch on the mic channel is opened. the
muting system built into the console will eut the speaker off. This, of
course. makes necessary the use of the nextitem: headphones.

lleadphones These fornn a close seal over the operator’s ears. preventing any
possibility of feedback. Because the headphones operate when the mic is
open. they allow the operator 1o hear herself or himself speaking into the
mie. Theres an output for headphones on the console and a pot that con-
trols the headphone volume.

Console ("also contains a headphone selection button. This allows the
operator to hear. for example. the audition channel over the headphones or
the cue channel (very useful if the operator is talking over the air and finds
that the next record hasn't been cued up vet).

Master Pot This pot controls the entire output of the board. Usually. its
proper setting is marked by the engineering staff and is not changed by
the operator. The VU meter actually reads the output of the master pot.

Review of Console € There are three paths from the equipment in the control
room: the two turntables and the mie. In each path. the source channel
feeds through a preamp. a pot. a kev. the console amplifier. and the master
pot. Figure 2.7 is an engineering diagram of console C.

One bit of new information: The preamp for the mic is different from
the preamp for the turntables. Turntables conunonly have preamps outside
the console (those preamps are not shown in Figure 2.7). and the turntable
signal is brought into the bhoard at what is known as line level. Other
plavback devices. sueh as tape machines. also corue into the board at line
level. Mies come to the board at a lower level than line-level sources. and
the signal goes through a mie-level preamp. Because mic level is lower than
line level. preamps on mic-level channels must raise the level of the signal
higher than must preamps for line-level inputs. The goal of preamps. of
course. is 1o bring both mic-level and line-level sources to the sarue level
within the console. Turntable preamps also change the equalization of
the audio signal: we explain equalization in connection with advanced
radio production (Chapter 14).
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FIGURE 2.7
Signal flow in eonsole (.
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Hypothetical Console D

The radio station using console 1 is linked up with a radio network that
supplies a >-minute newscast every hour on the hour. The network feed is
brought in by a special telephone line. which the engineer has wired into
the board. (These sources are often brought into the station via satellite.
too.) Another program offered on the station using console /) is a 10-
minute telephone talk show. which starts at 30 minutes after the hour.

Now, it certainly doesn't make sense to have two separate pots for
signals that are never used at the same time. Console D (Figure 2.8) has
an option that allows the operator to choose the network (Net) or the
telephone (Tel). Many boards label these signals “remote lines” because
the sources are located outside the studio.

Delegation Switch The operator has to be able to decide which signal will be
chosen. or delegated. to go onto the source channel. Figure 2.9 shows how
the delegation switch. which permits this. is drawn into the engineer’s
diagram of console D). The delegation switch is often. but not always.
immediately above the pot.



FIGURE 2.8
Console with a delegation switch.
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Review of Console D 'The only new addition to this console is the delegation
switcl. which brings a fourth input into the board. It allows the operator
to select the signal that will go onto the source channel and be governed by
the pot.

Summary of the Hypothetical Consoles

The consoles we've illustrated wouldn't be of much use in a modern radio
station. Even the relatively sophisticated console ) doesn't have the flexi-
bility tvpically needed in a broadeast station. which may use two or more
turntables. a compact disc plaver. three mics. two reel-to-reel tape umits.
and perhaps eight or nine cartridge machines. But the principles illus-
trated are common to every console. If vou understand these principles.
vou will be able to figure out the operation of anv actual radio console.

Understanding Console Funetion: Actual Consoles

~, The radio consoles shown and described in Figures 2.10(a).
(b). and (¢) allow the operator —who perhaps should now
be called a producer—to choose from a large number of

sources. The producer can mix the sources. route them. and
put the combined product over the air or record it on tape.

The consoles in Figures 2.10(b) and 2.11 have circular pots. whereas
the consoles in Figures 2.10(a) and (¢) have vertical or slide faders: both
tyvpes accomplish the same purpose. utilizing the same principles demon-
strated in the hypothetical consoles. As is apparent from the descriptions
of the consoles. both units have the following elements:

* Preamps. which are built into the console and aren’t visible.

* Input channels. which allow a number of signal sources ta be used
and. possibly. mixed together.

A delegation switch. to determine which of several signals will go

onto the source channel,

Pots (either the traditional circular pot or the inore modern vertical

fader).

= A cue channel.

* A key to route the signal over either the audition channel or the
program channel.

« A VU meter to give an objective reading on the loudness of the
signal.

An amplifier. which boosts the output of the console (and is not
visible because it is built into the console).



FIGURE 2.10
Audio consoles.

a. Broadcast audio console that uses slide faders. (Photo courtesy of Harris Corporation,
Quincy, I11.)

b. Console that uses knob-style potentiometers. (Photo courtesy of Harris Corporation, Quincy,

)

c. Stereo console used at public radio station WRVO, FM 90, at State University of New York at
Oswego.
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FIGURE 2.11
Board in use.

* A master pot. which controls the output level of the console.

* Some miscellaneous controls. which allow the producer to adjust
headset volume. choose the source feeding into the headset. or select
other convenient functions. An important control is the monitor vol-
ume control. which should always be used (rather than the VU me-
ter) when vou are adjusting the level at which vou choose to listen.

All consoles do essentially the same thing, using the principles shown
with the hypothetical consoles. Think in terms of those principles. rather
than using a learned-byv-rote knowledge of console switches and knobs.
and vou'll be able 1o operate any board after a bit of mechanical practice.

Figure 2.11 shows a board in use at a radio station. An adept operator
can choose sources and adjust levels while simultaneously walking into the
microphone.

There are many console types other than those pictured in Figures 2.8.
2.10. and 2.11. Tt is not practical to try and present a catalog of radio
consoles though. Don't get hung up on hardware. Relv on a thorough
understanding of the principles of console function. and operation of almost
anv console will be a snap.

Operation of the Console

—— The workings of vour particular console will be explained

AT . .

Do Z‘Q to you by an instructor or an experienced operator at vour
J radio station. Exercises at the end of this chapter will help

vou build vour mechanical skills. Regardless of what
equipment is hooked up to the console. and regardless of
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what kind of production is being done. you'll still be doing three basic
operations through the board:

= Amplification
* Routing
* Mixing

All these operations are used in the production techniques introduced in
later chapters.

At this point. vou should primarily be concerned with finding the
signals from input sources on the console. riding the levels properly (with
the VU meter) to avoid distortion or muddiness. and understanding the
signal path. The fine points of production will come later. and your perfor-
mance will be enhanced with practice.

One other aspect of console operation involves the use of stereo con-
soles. A stereo signal. as voure probably aware, has been routed into two
channels. and a stereo receiver decodes the signal and gives the impression
of sound sources being located in certain positions. A station broadcasting
a stereo signal uses a stereo console. which we examine in Chapter 14. For
now. all vou need to know is that operating a stereo console is essentially
the same as operating the consoles described previously.

The next steps are to become familiar with the units that feed signals
into the console: recording and playback units (Chapter 4) and micro-
phones (Chapter 5). First. however. let’s wrap up our discussion of console
operation with a brief introduction to two options that extend the flexibility
of the radio console: submixing and patching.

Submixing

A submixer is nothing more than a miniature console that combines or
“gangs” a group of inputs: the output of the submixer is fed into the radio
console.

An example will make this clear. Suppose vou have in vour studio four
talk-show guests and one moderator. each with a separate mic. It might
not be possible to use five separate pots since vour particular console might
not have five mic-level inputs. or vou might not be able to rearrange
existing assignments. The solution? Plug the mics into a submixer (which
has several pots and a VU meter so that each mic level can be adjusted),
and run the output of the submixer (which is at line level) into your console,
where it ties up only one pot.

Figure 2.12 shows a popular submixer. Subinixers come in handy
during remote recordings or broadcasts. as we explain in later chapters.
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FIGURE 2.12

The Eleetro-Voice ELN-1, a four-channel mixer that can be used to expand
the capability of an audio console. (Photo courtesy of Electro-Voice, Ine.,
Buchanan, Mich.)

Patching

Patching allows vou to route a signal in a way different from that envis-
aged when the board was wired together by the station’s engineer. Basi-
cally. the patchbay (which we explain in a moment) performs the same
function as an old-time telephone switchboard. using connectors (plugs)
to send a signal to a specific source. You. as a radio producer and console
operator, will use the patchbay from time to time to make an operation
easier or as a short-term emergency measure if something breaks down.

For example. let’s assuie llldt the output of a reel-to- lt‘(‘l tape recorder
is normally connected to source channel 3 of a console. Suppose. though.
that the tape recorder is broken. Suppose. to0o. that the only other tape
recorder hooked up to the console can’'t be used hecause it's on the same
pot with a turntable that is in constant use. (How? By using a delegation
switch.

The solution would be to patch the output of the working tape recorder
into channel 3. This is done with a patcheord (Figure 2.13(a) ). which
plugs into jacks on the patehbay (Figure 2.13(b)). Patchcords may he
single- or double-pronged. depending on their intended use or the contig-
uration of the hav.

Generally. the outputs. or sources. are on the top row of the patch
locations. with the inputs on the bottom. In other words. vou will usually
find what comes out of a unit such as the working tape plaver) on the
top row. labeled “Tape 2 Out” or something similar. The place where the
signal can go in usually is on the hottom row. labeled something like
“Channel 3 In.”
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FIGURE 2.13
Patching equipment.

a. Patchcord.

b. Typical patchbay.

Close examination of a patchbay will reveal that the outputs and inputs
that normally match up are in line vertically. Lets say that turntable 1
(TT1 normallv goes into channel 2. The hioles for TT1 will be directly
above the holes for channel 2 on the patchbav. This. not surprisingly. is
called a normal connection. The term is also used as a verb: TT1 normals
through to channel 2. And when you change the arrangement with a patch
cord, you are breaking normal.

There’s a special jack in the patch panel called a multiple. This allows
vou to patch one source into the multiple and plug in several patchcords
that all carry the same output. That way. you can route one signal to
several sources, a practice that is useful on rare occasions, such as when
recording a network signal and sending it over the air simultaneously.
Notice that in Figure 2.13(b). Programs 1. 2. and 3 (located on the left
side of the patchbay) feed different tape recorders,

Itis a good idea always to normal a patchbay when you're finished with
the studio so that the next person doesn’t inherit your special connections.
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Summary

All consoles perforin essentially the same functions: amplification. routing.
and mixing.

Among the most significant instruments and controls on the console are
the potentiometers (pots), which are simply volume controls; the volume-
unit (VU) meters. which give a visual representation of the strength of the
signal; and the kevs, which turn the pots on and off.

There are three main channels in the typical console: program. audition.
and cue. Program goes over the air or to a recorder. Audition is used for
private listening through a studio monitor. Cue feeds a signal through a
small speaker and is used to find the beginning sounds on records and
tapes.

A submixer is a miniature console that allows inputs to be ganged together
before being fed into the console.

Patching allows vou to reroute the normal signal flow in the console. It is
useful for special operations or for emergency use of equipment not wired
into the console.

All consoles, regardless of their configuration, operate in much the same
way. There is no need to be intimidated by a new console: if vou learn the
basics, you will be able to run any board, however complex it mayv appear
to be.

Applications

Situation | / The Problem A baseball game. fed from a network. was
being aired and would last until 11:30 p.m. At 10:00 p.M., a call came in
from the station’s general manager: A new commercial had to be made for
a client, and it had to go on the air first thing in the morning. Would the
operator on duty produce the commercial?

One Possible Solution  The operator on duty decided to produce the com-
mercial. which consisted of an announcement read over a record. on the
audition channel. To do so. she keved the control-room mic and a turntable
to the audition channel. She then found the audition output on the patch-
bay and patched Audition Out into Tape 11In.

By producing the commercial on audition. she was able to use the same
console that was sending the baseball game out on program. As an addi-
tional benefit. she was in the control room. not in a separate studio. and
therefore was able to check on the game from time to time — not necessarily
because she wanted to know the score but because network feeds can and
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do run into technical problems. and an inattentive operator can put a half-
hour of static over the air. Most hoards have separate VU meters for audi-
tion and program.

Situation 2/ The Problem  The pot on channel 3 caused a crackling static
noise every time it was adjusted. (‘This happens from time to time, often
because the internal workings of the pot are shorted or badly in need of
cleaning.) The pot on chamnel 3 controlled the turntable. and since the
operator was in the midst of a record show. the problem was becoming
critical.

One Possible Solution  Before using the turntable. the operator simply
patched the output of the turntable into a different channel. breaking the
normal. Now. the turntable would be governed by a different pot and key
until repairs could be made to the console. The operator also lefta note for
the next board operator. explaining the patch.

Exercises

1. Perform a combo operation (operate the console and announce) with
two records and a mic. The goal is not clean production. just board oper-
ation. Start one record. and place the tonearm on the other record. (Don't
worry about hitting a specific point in the musie: that's cueing. which we
discuss in the next chapter.) Start the second record after the first one ends.
potting it up on the console. Trv talking over the musie. making what vou
think is a proper balance between voice and music. Do the tvpical dise
jockey routine: Announce the name of the song just plaved. introduce the
next song. start the turntable. and bring it up on the board.

2. Make out a slip of paper with the name of each piece of equipment
hooked to the console in vour radio production studio or lab — for example.
Turntable 1. Mic 2. Cart 1. Turntable 2. Toss the slips of paper into a hat.

Put records on the turntables. and put tapes on the reel-to-reel and
cartridge (cart) machines. IHave someone standing by the mic(s). Your
instructor or lab assistant will draw slips of paper out of the hat and
announce the name of the piece of equipment.

Your assignment is to quickly start the piece of equipment and pot it
up on the board. More than one source may be called up at the same time.
When a mic is called out. vou — the operator — are responsible for throwing
« cue to the person stationed at the mic: that is. vou point to him or her
sharply. This is the standard instruetion 1o begin speaking.

When vour instructor calls out ~Lose it.” vou must pot down what's up
on the board and then turn that piece of equipment off. Give the person at
the mic a cut signal by drawing a linger across vour throat. (We discuss
some of the more common visual signals used in radio in Chapter 7.)
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This drill may seem a little like boot camp: in fact. it is pretty much
the same approach used to teach soldiers operation of equipment or assem-
bly of weapons. You'll find. though. that trying to locate pots and equip-
ment under this kind of pressure is a very effective way to learn the
operation.

3. Draw a diagram. in the same form as the engineer’s diagrams shown in
this chapter. of the console in your studio or radio production lab. Don't
worry about the details: just trv to include the channels and label the
sources and delegation switches.



Turntables and CD Players
CHAPTER 3

In the preceding chapter. we spoke about the way an audio signal is routed
through a console; we touched only briefly on the sources that produce that
signal.

In Chapters 3 and +, we describe all the sources you'e likely to en-
counter in a modern radio station (except for microphones. which we deal
with in Chapter 5). Turntables and compact disc players are the subject of
this chapter. Chapter + deals with tape recording and playback units and
introduces the concept of digital audio. which promises to revolutionize the
field of radio production. Learning the specifics of the function and opera-
tion of record and plavback units will prove to be of great value during
actual production.

In the first edition of this book, it was extremely important for would-
be radio production people to understand turntable operation. At that time

1986, the turntable was a workhorse of radio production in nearly any
broadcast facility you could name.

Things have changed dramatically. Today, the turntable and vinyl
discs that supplied the production music and other sound eleinents for most
of the history of broadcasting are endangered species. Many audio experts
predict the complete demise of this technology within the next few vears.

Compact discs (CDs) and. to a lesser extent, digital audiotape (DAT)
have developed with remarkable speed. even since our second edition came
out in 1990. Today's broadcaster can select from a wide range of inodern.
increasingly affordable equipment thatnakes the turntable. cartridge ma-
chine, and reel-to-reel machine seem virtually obsolete.

We have opted to retain our discussion of turntables and traditional
tape recording equipment in this edition of Modern Radio Production for
two reasons.

1. There are still many stations and markets that haven't inade much
progress in converting their production facilities to the state-of-the-art
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technology that dominates today’s larger radio markets. They are still well
served for many purposes by the same equipment that has been used by
broadcasters for much of the industry’s history. Since small markets are
the best place to begin a broadcasting career. vou should learn how to use
the equipment vou are likely to find there.

2. We feel that vou will likely better learn the principles of production and
perfect your techniques using the traditional audio production equipment
than you will by starting out with the sophisticated equipment that per-
forms so many functions automatically. Because yvou must physically deal
with sound storage systems (discs and tape) and manipulate sound ele-
ments stored on themn. you can gain a better impression of what functions
are being performed working w |tll less sophisticated technology than vou
can When vou work with sound elements that are located at a particular
“address” on a computer hard disk. for example.

Nevertheless. vou will need to know what kinds of capabilities exist in
the exciting world of emerging production tee hnology. Thus. we have added
material to bring vou up to date on how the equipment of today and the
future works and what its vole is and will be in radio production of the
future.

The field of radio production is changing rapidly, and the ongoing
development of sophisticated audio production systems continues at a
frightening pace. The direction. however. seems ¢ lear. Digital systems will
mewtably bllpl)ldll[ analog svstems. In our exploration ()f the old and the
new together., however, remember that the result of creating an effect
through the use of production techniques is of greatest importance.

Strueture of a Turntable
T v;: A turntable operates in the same way as a record plaver.
| \fo\: except that it's a heavier-duty device and uses a different

\

<= type of mechanisin to turn the record.

\

Now, to clear up some questions of terminology. In
radio parlance. the turntable is never referred to as a rec-
ord player. And a phonograph record. more often than not. is called a dise.
From now on. we use the terms turntable and dise.

The broadcast turntable pictured in Figure 3.1(a) has several compo-
nents. And although some minor operational and cosmetic differences exist
among various turntable models. all work in much the same fashion.

The Plate

The disc is placed on the plate: this is the part of the turnwable that actually
turns around.



FIGURE 3.1
Turntable and components.

a. Overview.

b. Switch and speed control for Technics
SP-15 turntable.

¢. Drive mechanism. The rubber wheel
(with pencil pointing toward it) turns on
the inside rim of the plate.




d. Tonearm,

e. Cartridge and stylus.
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The Switch

The siwitch, also known as the start switch, is a smooth-action, noiseless
switch (Figure 3.1(b)) that turns the turntable on and off. It’s noiseless
because vou don’t want a click while the mic is open.

The Speed Conirol

The speed control on some turntables resembles the gear shift in a nanual-
transmission auto. On the unit shown in Figure 3.1(b). the operator can
select from among speeds of 335, 45. and 78 rpin (revolutions per minute)
by merelv pressing one of three buttons. The 12-inch discs play at 33V
(sometimes shortened to read “33” on turntable settings), whereas the
smaller discs with the large holes play at 45 rpm. Although 78-rpm records
arer’t made any more. many turntable units retain the option of playing
that speed. On some models (particularly older models). there is a neutral
position. too. which allows the motor to idle out of gear.

The Drive Mechanism

The gear shift controls (in the illustrated unit —some are driven by other
means) a rubber drive wheel. which makes contact with a rim on the
inside of the plate. We've removed the plate (Figure 3.1(c)) to show you
the rubber drive wheel. If vour turntable operates with a drive wheel like
the one pictured, it's important that vou leave the turntable speed control
in the neutral position when the unit won't be in operation for a long time;
otherwise. the drive wheel can be flattened.

Some newer broadcast turntables are known as direct-drive turn-
tables; that is, the motor drives the plate directly. With these turn-
tables, there is no neutral position, and speed change is accomplished
electronically.

The Tonearm

The tonearm (Figure 3.1(d)) is the movable device that is put onto the
disc. At the end of the tonearm are the stylus and the cartridge. The
stylus (Figure 3.1(e)) is usually a pointed piece of diamond; some people
call it a needle. but it really isn't one. The stylus is attached to a strip of
metal called a cantilever. which in turn is attached to the cartridge (Fig-
ure 3.1(e)). The cartridge translates the physical vibration of the stylus
into an electrical signal. The process of changing one form of energy into
another is called transduction: this is a very important concept. and we
refer to it many times in this text.
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The Disc

Where do the vibrations picked up by the stvlus come
from? Thevre impressed into the grooves on the disc. The

-

vibrations cut into the grooves correspond to variations in
the sound that was recorded.

Actnally. the vibration patterns are pressed into the
grooves of the disc. At the beginning of the manufacturing process. the
master disc is cut with a stylus. which is connected to the output of a tape
machine. When the master disc is cut. an electrical signal is transduced
into a physical vibration.

You'll notice that there are gaps between the cuts. or individual pieces
of music. on the disc: these separating grooves (and the groove at the
beginning of the disc) carry no sound. They are called lead grooves.

During operation of the turntable. vou will want to place a disc on the
plate. place the stylus at the beginning of the cut vou select. and position
the disc so that the beginning of the music will start immediately, or at
least within a second or so of vour starting the turntable. Positioning the
disc. as we noted earlier. is called cueing. | landling dises and cueing them
up are very conmmon tasks in radio production. and there’s a proper wayv to
do both.

Handling Dises

Putting vour fingers on the grooves of the dise will coat the grooves with
oil: worse. the stylus may pick up that oil. causing the sound quality of the
playback to deteriorate. You can avoid this problem by handling the disc
as shown in Figure 3.2(a). To turn the disc over. hold the edges of the disc
with the palms of your hands and flip it. as shown in Figures 3.2(bh)
and (c).

These wavs of handling discs may seem awkward at first, but with
practice vou'll find that they become second nature. Unfortunately. vou
will see sonie pretty careless handling of dises at many radio stations. But
although you can sometimes get away with handling a disc by the grooves,
it's just as easy to do things right from the beginning. Incidentally. another
good habit 1o get into is to use commercially available disc-washing ma-
chines and hand-held dust and static removers frequently. Clean. static-
free discs produce much better audio quality.

Cueing a Dise

The first step in cueing a disc is to select the cut vou wish to play and place
the stylus in the lead groove (the gap preceding the cut). If the cut vou
wish to play is the first on the disc. place the stvlus at the beginning groove.



FIGURE 3.2
Handling dises.

a. Holding the disc in this manner pre-
vents the oil on your hands from con-
taminating the grooves.

b. You can observe both sides of the
disc by holding the edges with your
paims. ..

C. .. .andturning it in the manner shown.
This way you won't touch the grooves.
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Al cueing operations involve a backtracking of the disc. You will spin
the record (and/or the plate. as we explain in a moment) backward and
forward until vou've pinpointed the spot where the sound starts. Don't be
squeamish about backtracking a disc: the stylus of a broadcast turntable
won't damage the grooves.

There are three methods of cueing a disc: spinning the plate, spinning
the disc. and slipcueing.

Spinning the Plate Put the turntable speed control into neutral. This will
enable the heavy metal plate to spin freely. Start the plate spinning with
vour hand (Figure 3.3(a)); vou should try to spin it at approximately the
same speed at which it normally runs. The plate is heavy and will keep up
to speed for a surprising amount of time.

Drop the stvlus in the beginning or separating grooves. and let the disc
turn until the sound begins. (Remember to use the cue or audition channel
of the console; vou don't want the cueing noises to go out over the air.)
Then stop the motion of the disc with vour hand. and move the plate in the
opposite direction. backtracking the disc. By rocking the dise clockwise
and counterclockwise. vou'll be able to pinpoint the exact spot where the
sound begins. Be caretul not to nudge the tonearn.

With the styvlus over the exact point where the sound begins, move the
plate counterclockwise one-eighth to one-fourth of a turn. Backtracking
the plate and the disc will give the turntable time to get up to speed before
the cut begins. If the turntable can't get up to speed before the sound
starts. there will be an objectionable noise known as a wow.

Figures 3.3(b) and (¢) review the sequence of cueing a record. For the
sake of illustration, we've placed an arrow (the large white one) on a disc
to show the point at which the sound begins. (Be careful to keep vour hand
away from the tonearm while backtracking. or vou may accidentally bump
the arm and knock the stylus out of the groove.)

Keep in mind that the amount of backtracking vou'll have to do to
allow the turntable to get up to speed varies with the turntable. Some older
models may need a full quarter-turn to get up to speed. whereas modern
models usually need only an eighth of a turn. The correct amount of
backtracking depends on how quickly a particular turntable gets up to
speed. Some models require as much as a third of a turn.

In any event. after vou've pinpointed the sound and backtracked the
disc by spinning the plate. make sure the motor is off. and put the speed
selector in the proper gear. Now you're all set to start the disc by turning
on the switch and potting the proper channel up on the hoard.

Spinning the Dise The piece of hard rubber or (on very old turntables) felt
covering the turntable plate provides just the right amount of friction. This



FIGURE 3.3
Cueing by spinning the plate.

a. Setthe plate spinning with your hand.

b. Rock back and forth until you locate
the first sound (indicated by the white
arrow).

c. Thenbacktrack the plate a quarter-
turn, and put the speed selector into
gear.
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material holds the disc in place as the plate spins but also allows the
operator to spin the disc separately from the plate.

To cue up by spinning the disc. leave the speed selector in gear: this
way. the plate wour't spin freely. Drop the stylus into the groove preceding
the cut you want to play. Then. placing vour finger on the label as shown
in Figure 3.4(a). spin the disc until vou hear the first sound. Remember.
voure spinning the disc on top of the plate: the plate is in gear and does
not move.

This method is somewhat difficult to master and is not as popular as
spinning the plate. In fact. its rarely used nowadays. but vou should be
familiar with it as a possible option. Some producers. for instance, find
spinming the disc handy when cueing 45-rpm discs. Figures 3.4(b). (¢). and
() show the sequence of events involved in cueing by spinning the disc.

Slipeueing To perform slipcueing. first find the point where the sound
begins. either by spinning the plate or by spinning the disc. With the
turntable in gear and the motor started. hold the disc by the very edge. as
shown in IFigure 3.5(a). The disc won't spin even though the plate is
spinting. Then, at the instant vou want the music to start. release the disc
(Figure 3.5(b)). With slipcueing. of course, you do the actual cueing in the
cue or audition channel. You pot up the turntable before releasing the disc.

An important point: Terminology varies across the country. What we
have called slipcueing —which actually includes a method of putting a
record on the air —is called slipstarting in some areas. Some people use
the termn slipcuerng to refer to what we have described as “spinning the
disc.” The terms themselves are not important; the methods are.

Once you become proficient at the slipcueing method, vou can drop the
stylus in the groove while the dise is turning and stop the movement of the
disc (but not the plate) as soon as vou hear the first sound. If vou do this
fast enough. vou'll have to back up only a fraction of a turn: now. vou're
ready to let the dise go when you want the cut to start.

A combination of spinning the disc and slipcueing is a very popular
way of cueing a dise: With the turntable motor off. place the stvlus in the
lead groove of the cut: start the motor. and when the first sound is heard.
stop the disc by placing vour finger on the edge. Then stop the motor and
backtrack the disc.

We've identified three basic methods of cueing a disc and one variation
that combines two methods. All have individual advantages: the choice is
pretty much a personal decision.

lisome cases. slipcueing is handy when vou need 1o make a very tight
entrance with music: slipcueing starts the cut immediately without the
morentary wait for the turntable to get up to speed. This is very useful
for cueing up live concert album cuts because the sound of the audience



FIGURE 3.4

Cueing by spinning the disc.

b. Spin the disc to find the first sound
while holding the plate in place.

¢. Find the start of the sound. d. Backtrack the record. The turntable is
in gear and all set to go.



FIGURE 3.5

Slipcueing.

a. The plate is spinning, but the disc is
being held in place.

b. Thediscisreleased.
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would create a wow if the record were started by other methods. A disad-
vantage of slipcueing is that it ties up one of your hands during production.

When slipcueing, it's advisable not to pot up the turntable until imn-
nediately before vou plan to start the cut: this is called dead-potting.
Otherwise. you may pick up the rumble of the turntable motor and the
spinning disc. Starting the turntable with the pot up is known as hot-
potting. Potting up. or dead-potting. the turntable is generally considered
better practice. but with modern. rumble-free turntables. hot-potting
seemns to be gaining acceptance.

Review of Turntable Operation

== The turntable is a heavy-duty version of a record player.
S 7% It'salinost always called a turntable rather than a record
J playver. and records are more comnonly called discs. The

parts of the turntable are the plate. the switch, the speed
control, the drive mechanism, the tonearm, the stvlus,
and the cartridge.

All turntables have the same basic components. and although various
models are manufactured (such as those pictured in Figures 3.6 and 3.7),
they all have the same principles of operation.

Turntable cartridges operate on the principle of transduction. whereby
one form of energy is changed into another. In this case. vibrational energy
picked up by the stvlus vibrating in the grooves is changed —in the car-
tridge — to electrical energy. The principle of transduction comes up again
and again in radio production. so it’s a good idea to be familiar with it.

The discs themselves require some care in handling to avoid getting
skin oil on the grooves. There are three methods of cueing: spinning the
plate. spinning the disc. and slipcueing.

Compact Dises

Compaet dises. virtually a novelty item when the first
edition of this book was published in 19806. have become
standard in radio. Indeed. a station without one or two

compact disc (CD) players is the exception. not the rule. in
today’s radio marketplace.

The compact disc (Figure 3.8(a)) comes in two sizes (both less than
5 inches in diameter) and is imade of plastic: the CD resembles a traditional



FIGURE 3.6

EMT 948 turntable. (Photo courtesy
of Gotham Audie Corporation, New York, \.\.)

FIGURE3.7

Technics Turntable System SL-B210. (Photo
courtesy of Panasonic Company, Secaucus, \.J.)




FIGURE 3.8
Elements of a compact dise system.

a. Compact disc.

b. Compact disc player.
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vinyl disc. The information on the CD is read by a laser beain contained in
a special CD plaver (Figure 3.8(b)).

Unlike a vinyl record. a CD does not have grooves. And because the
disc itself is not touched physically by a stylus, it is less subject to wear
than a standard phonograph record.

But there is another, more profound difference between the con-
ventional phonograph record and the CD. The phonograph record is an
analog recording, whereas the CD is a digital recording.

The word analog means something that shows a resemblance or simi-
larity to something else: it is the root of the words analogy-and analogous.
In the case of analog recording. it ineans to produce a series of sound waves
that closely resemble the sound waves of the original signal. We use the
term analog recording to refer to any of the conventional transduction
techniques involving audiotape or vinyl records.

Digital recording means using samples of sound to produce a record-
ing that is stored in computer language — the on-or-off binary code of
digital technology. The exact method by which sounds are transduced into
digital information is not particularly relevant to radio production work
(nor is it readily understandable). but the following basic points are
important:

1. Digital recordings actually comprise numerically transcribed samples
of the original sounds. so in engineering terms. the digital recording is a
collection of samples of sound and not an analog of sound—hence the
difference in word usage (although a case could be made that the digital
version is obviously a representation of a sound, too).

These samples are taken with great rapidity. In most cases. digitally
processed information is sampled at ranges in the vicinity of 40,000 samn-
ples per second: this is the sampling frequency and is expressed in units
called hertz (cvcles per second. abbreviated Hz). One of the sampling
frequencies typically used, then, would be expressed as +4.1 kHz. (kHz
stands for AtlotHertz. which is a unit of 1.000 cvcles per second.) Samples
are then coded into the binary digits that give digital recording its name.

2. Digital recording produces a cleaner-sounding signal. Very little (if any)
extraneous noise is introduced into the systemn during digital recording
and playback — no tape hiss, no scratching of a stylus in worn grooves.

3. The cleaner technology produces a different sound than does analog:
many listeners characterize it as “clearer.” and unquestionably noise is
reduced. Some listeners, however, claim not to like the digital sound as
much as (or better than) analog. Many maintain that it is too harsh. too
mechanical. or too unnatural.

In any event. the entire concept of a natural sound is difticult to define.
The natural sound of a concert hall. for example. almost always involves
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some peculiarities of room acoustics, unintended echoes, and various back-
ground noises of seat shuftling and coughing. A recording that omits these
sounds can hardly be faulted for being unnatural, so we can assume that
the goal of audio is not always to reproduce with total realism whatever
sounds were originally made.

The preceding points have contributed to an explosion of compact dise
use in radio. Even though the CD is only one link in the audio chain (since
the signal still must pass through many analog devices). listeners feel that
the €D sound is superior. and many radio stations have converted entirely
to plaving CDs.

At their present stage of development. CDs seem well suited. but per-
haps not perfectly suited. to broadcast operations. On the plus side. thev
do not wear out or suffer damage as easily as does standard vinyl. They
can also be convenient to use and to automate. Professional-quality comn-
pact disc plavers, such as the model pictured in Figure 3.9, can store many
discs with virtually instant access to any cut on any disc. This makes CDs
an excellent choice for automation applications or in situations where par-
tial automation is used to assist the on-air operator.

Moreover. CDs provide what listeners seem to want in audio quality.
Many stations advertise themselves as being ~all-CD,” and ratings reflect
the all-CD format’s initial success in the so-called fidelity wars.

Ironically. that advantage can also work against a station using CDs.
Many program directors feel that airing a portion of the station’s music
from CDs causes the remaining analog fare to suffer badly by comparison.
This was a more vexing problem when CD offerings were limited: today.
full music libraries are available on CD. In addition. rapid advances are
heing made toward the eventual ('()mpleté digitalization of radio broad-
casting. including the transmission of the broadcast signal (see Chap-
ter 15).

Another problem with CD teclmology is that the discs can be used for
plavback only. Some manufacturers have made progress in developing CDs
that will record as well as play back. One such system is a recorder that
uses a disc with a metal coating. A digital audio information is placed on
the disc by using a laser to burn “pits™ onto the disc (see Figure 3.10).
This technology is relatively expensive and hasn't vet been widely adopted
by the radio industry.

Difficulty in handling CDs was initially viewed as a drawback to the
advancing technology, but that perception is changing as the hardware
becomes more thoroughly established and refined. and as production and
air staff become more accustomed to handling the CDs. Most experts
maintain that the majority of CD ~crashes™ have been due to poor handling
by production personnel. Despite initial claims to the contrary, CDs are



FIGURE 3.9
Professional model €D player offering quick aceess to any of a large number
of recordings. (Pheto courtesy of Allied Broadeast Equipment, Richmond, Ind.)
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FIGURE 3.10

This CD recorder may improve the eapability of CDs for use in radio produc-
tion. lts high cost, however, may make some stations wait for further develop-
ment of the techrology.
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not immune to damage: surface scratches can badly impair playvback. and
damage to the disc can result in poor audio quality. skipping. or shutdown
of the plavback.

CD playback is generally quite simple. You insert the disc into a mech-
anized drawer, which closes automatically and brings the disc into position
for playback. The laser-reader works in reverse of a typical stylus. reading
the disc from the inside out toward the edge. CDs. like standard LPs. have
several cuts, and a selector on the machine allows vou to pick the cut vou
want to play (selection number 3, for example). Unlike standard records.
CDs have information only on one side, but that one side can hold up to an
hour of program material.

When CDs are automated. the cut numbers are programmed into the
computer. Methods of programining range from a simple computer in-
struction, to play at random without repeating any cuts for a certain time.
to complete program control cut by cut and hour by hour.

Many knowledgeable observers expect that compact disc players will
eventually replace the turntable in all or almost all radio-station control
rooms. Alternatives to using a control-room CD player are emerging. how-
ever, and one of these options is to use digital audiotape (which we discuss
at the end of the next chapter).

Summary

A broadcast turntable consists of the plate, switch, speed control, drive
mechanism, and tonearm. The tonearm has a stylus and a cartridge on
the end. The stvlus picks up vibrations from the grooves in the disc, and
the vibrations are transduced into audio.

A compact disc emplovs a laser beam in place of a mechanical stylus. The
laser reads sound information encoded digitally on the compact disc.

Cueing is the procedure by which a standard vinyl disc is positioned
so that the recording starts precisely on time. There are three basic
methods of cueing: spinning the plate, spinning the disc, and slipcueing
(slipstarting).

Compact discs are cued electronically. often by computer. Computerized
control units can be programmed to play a long sequence of CD cuts: the
CD plaver is capable of locating a particular selection almost instamtly,
Compact dises offer more nearly distortion-free sound reproduction than
do standard discs. and they are less subject 10 wear. CDs. though. are not
indestructible: they do wear eventually.
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Applications

Situation 1/ The Problemt A producer at a rock station was putting
together a commercial that called for very tight meshing of musical ele-
iments. The station format involved fast-paced. extremely closely packed
sound elements. Backtracking the disc and potting it up on the board
resulted in a tinv. but noticeable gap in the sound.

One Possible Solution  The producer decided to slipcue the musical ele-
ments. By identifving the first sound of the music selection desired. back-
tracking ever so sll(rhll\ and hot-potting the cut. she was able 1o make a
very tight production.

Situation 2 / The Problent The producer of a spot wanted to use a hyric
from a popular song. Unfortunately. there was an instrumental introduc-
tion leading directly into the begiuning of the vric. The spot really needed
that lyric. but the 10-second instrumental before the lyric wasn't
appropriate,
One Possible Solution: The produeer elected 1o use a combination of slip-
cueing and potting up. He made a very tight backirack before the begin-
ning of the voeal and kept the turntable motor running. He did not.
however. choose to hot-pot. Instead. he released the dise and very quickly
potted up. By using this method. he avoided the slight wow that can be
heard when slipeueing (starting) a record if there is audio in the grooves.
After a few practice runs. he was able to coordinate the slipcue and the
quick pot-up so that the vocal seemed to start cold. with no wow and only
the briefest (almost unnoticeable) portion of the instrumental lead-in.

Exercises

1. This exercise is stricthy a matter of practicing some mechanical move-
ments. It may seem a bit tedious. but practicing some of the basic move-
ments will make the more complex operations much easier.

The movements to practice are:
* Dropping the stvlus into the lead grooves on a dise. Keep trying
until vou can hitall the grooves on anentire side without picking up
any of the music.

* Handling dises as shown in Figure 3.2,

2. Using three dises. go from one piece of music to another and then to
another. (With two lulmdl)lt's obviously. vou'll have to change one disc.)
Play each dise for 10 or 20 seconds: then fade it down and bring up another.
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The trick to the exercise is this: Cue each disc by a different means (if.
of course. your equipment so allows). Cue up the first disc by spinning the
plate. After vou start the first disc (and put the output of that turntable in
program). cue up the second disc by spinning the disc. While that’s play-
ing. cue up the third disc and slipcue it.

3. Cross-fade from a vocal to an instrumental: choose an instrumental
cut that has a definite ending (rather than just a fade-out). Make the
resulting segment exactly 5 minutes long. To do this. of course. you will
have to backtime and dead-pot the instrumental.



Tape Recording and Playback Units
CHAPTER 4

Most material in radio today is prerecorded. Dises. obviously. provide the
vast majority of music. A disc. though. can't be used to record material
during production. It might interest vou to know. however, that, as late as
the 1950s. many radio stations had disc-cutting machines just for this
purpose.

Cutting dises was impractical because dises are useful primarily for
permanent storage of sound. The need for a convenient way to record
material that might be used only once or a few times. with further changes
possible after recording. led to the development of audiotape.

Audiotape is often called magnetic tape because its magnetic prop-
erties allow the storage of sound. Actually, sound isn't stored on the tape.
Sound energy is first transduced into electrical energy. and that electrical
energy is then transduced into magnetic form. To understand this process.
let's start by examining how the tape itself works. We then discuss the
machines that record and play back the tape.

Magnetic Tape

Audiotape is a strip of material with a thin coating of
iron oxide (a fancy name for rust) on one surface. The
iron oxide particles line up when they are exposed to an
electromagnetic field (mmore on that in a moment) and
are the elements that hold the magnetic information.

The backing of the tape — the material over which the coating is ap-
plied —is made of acetate or mylar. Acetate is similar in composition to
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FIGURE 4.1
Reels in 3-, 7-, and 10Y2-inch sizes.

Scotch tape. It is somewhat brittle and can be snapped easily. Mylar is a
resilient. extremely tough substance that will stretch before it breaks. This
isn't necessarily an advantage because a snapped tape can be repaired.
whereas a stretched tape can't.

The most commonly used tape in radio is ¥4 inch wide although there
are different sizes for specialized applications. The most common sizes of
reels for broadcast use are 5. 7. and 10% inches (Figure 4.1). The larger
reels need a special kind of hub arrangement to hold them on the tape
machine.

Workings of the Reel-to-Reel Tape Machine

F=——— The process of magnetic tape recording happens when a

AT .

ﬁ% tape passes by an electromagnet. which arranges the pat-
J tern of magnetism in the particles to correspond to that of

the sound message being fed into the recorder.
A device called a head is the electromagnet in the tape
machine. The heads in a typical tape recorder perform three functions. but



Chapter 4 Tape Reeording and Playback Units 61

FIGURE 4.2
The tape path in a typical tape recorder.
The eontrol buttons are identified on pages 64-65.
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—:6:— PLAY|| REC | STOP” Fr || REW || cUE |
’ + ' Controls
Record-level
adjustment

7421PS 1151PS
/7\ Speed select

VU meter

before describing them. let’s see where the heads are and how the tape is
brought into contact with them.

Figure 4.2 is a simplified diagram of a reel-to-reel tape machine. All
reel-to-reel tape machines. regardless of their design differences. operate
in pretty much the same way. Notice how the units pictured in Fig-
ures +.3(a) and (b) have the same basic anatomy.

The tape machine draws the tape from the left reel 1o the right reel.
The technical names of the left and right components. respectively. are
supply reel aud takeup reel. As tape passes from the supply reel to the
takeup reel. it is drawn across the heads. where a signal is implanted on
the tape or plaved back from the tape. We begin with an explanation of the
heads and then move on to the tape trausport system.



FIGURE 4.3
Two varieties of reel-to-reel tape machine,

a. Reel-to-reel tape recorder that will » e

accept up to 10%2-inch reels. (Photo ~ ) ‘

courtesy of TASCAM, TEAC Profes-
sional Division, Montebello, Calif.) ’

b. This tape recorder is frequently
used in broadcast operations.

-~
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FIGURE 4.4

Heads of a typical tape machine. Left to right: the
erase head, the record head, and the playback head.

The Heads

Figure 4.4 shows the heads on a tape machine. The heads perform three
distincet functions: erase. record, and play. They work as follows:

* The erase head produces a magnetic field, called a flux, that
scrambles the pattern of the iron oxide particles and obliterates any
information previously stored on them.

The record head produces a magnetic tield that arranges the iron

oxide particles in a particular order. storing the information on the
tape.

The playback head reads the patterns formed by the arrangement
of the iron oxide particles and produces an electrical signal carrving

the sound information.

record. ])ld\l)d(l\ If voure ever slumpv(l when ll\ll](’ to l(lemlf\' a hed(l
vou'll need 1o know the location of the heads during tape t‘(ll[ll]{_;. try to
think the problem out logically. Frase must come Insl. if the erase head
were second in line. vou'd erase whatever had just been recorded on the
tape. And it makes sense 1o have the record head in the second position
because this allows the tape 1o pass over the playvback head. which is in the
third position. Since the tape passes the record head immediately before
the plavback head. the operator of the tape machine can play back what
was just recorded to make sure that there is. indeed. a recording on the
tape. You wouldn't have this option if the positions of the record and
plavback heads were reversed.
Remember: erase, record. plavback. And if vou can't recall the logical
explanation of their order. just remember that lhe\ spell ERP.
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Now:, to throw vou a curve: In some machines, there are only two heads:
an erase head and a combination record and plavback head. FFor purposes
of radio production. all vou have to remember is that erase comes before
record and plavback. Cartridge macliines. as vou'll see inn a moment. have
onlv record and play heads: that's why the cartridge must be bulk-erased.
as shown in Figure 4.9 (page 72).

The Tape Transport Mechanism

Despite the differences among models. the goal of all tape machines is the
same: to pass a tape across the heads at a constant rate of speed. For the
layout of the tape transport mechanisni. refer to Figure +.2. Here's what
the components of the drive mechanism do:

= The supply reel contains the tape that will be drawn across the
heads.

The takeup reel draws the tape up after it passes across the heads.
The tape guides are precision designed 1o keep the tape exactly in
position.

The capstan is a revolving metal post that determines the speed of
the tape’s inovement. It turns the next piece of equipment — the
pinch roller.

The tape passes between the pinch roller. whicli is made of rubber.
and the capstan and is pulled along at the proper speed. The cap-

stan and the pinch roller keep the tape moving at a constant speed:
they are commected to the feed and takeup reels throngh a series of
chutches.

The tape idler arm (a feature on most larger tape machines) drops
down if the tape breaks: when the idler drops. it shuts down the tape

machines drive mechanism. This prevents tape from spilling out
onto the floor if theres a break. and it shuts down the drive mecha-
nisin when the tape runs completely off either reel.

Tape Machine Controls and Indicators

Although the style of levers and buttons differs from machine to machine.
the controls and indicators perform typical functions (see Figure +.2).

Play Depressing the Play button (or. in some units. flicking a lever) will
cause the machine to play back the recording on the tape. The tape moves
from the supply reel. across the heads. 1o the pickup reel. The erase and
record heads don't operate when the machine is in play.

Record (Ree) Usually. Record is a hutton that is pushed along with the Play
control. When Record is activated. the record head impresses a signal on
the iron oxide particles on the tape: this is the signal that can be read back
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by the play head. When the machine is in Record mode. the erase head is
also activated; there would be no point in recording if the previous infor-
mation (if any) on the tape were not removed.

Yolume-Unit (VU) Meter |.ike the meter on the console. the tape machines VU
meter monitors the signal (‘()ming into the tape machine so that proper
levels can be maintained when recording. There are also separate controls
on the tape machine 1o govern the level of the incoming signal. It is very
important to maintain a proper level on this meter.

Fast-Forward (FF) The IF control moves the tape forward (in the same direc-
tion as Play) at a high rate of speed. In some units. the Fast-Forward
control brings the tape into contact with the heads. and vou'll hear the
chattering of the fast-moving tape. Other machines. though. lift the tape
away from the heads. so vou have 1o use Cue if vou want to hear the sounds
of the tape.

Cue The Cue control brings the tape into contact with the heads by defeat-
ing the tape lifter: it allows vou to cue the tape when it's moving in Fast-
Forward or in Rewind. On some machines, the Cue control is also used if
the operator wants to hear the sounds on the tape when moving the reels
by hand (as when editing tape).

Rewind (Rew) Activating the Rewind control causes the tape to move back-
ward. that is. from the takeup reel to the supply reel.

Stop Pressing Stop brings the motion of the reels to a halt.

Speed Seleet This control governs how quickly the tape moves past the
heads. The most frequently used speeds on broadeast reel-to-reel tape
machines are 7% and 15 inches per second (IPS): thatis. 7% (or 15) inches
of tape is driven past a given point per second. A seldom-used but some-
times available speed is 3% IPS. Note that each speed is exactly double or
half the previous speed. '

Cueing a Tape

Just as with dises and wrntables. vou'll need to know
where the sound information on a tape begins so that vou

can put it out over the air or use it in studio production.

Say. for instance. that vou have a recording of an interview
show. You might thread the tape and fast-forward it with
the Cue control on (although some machines play sound in Fast-Forward
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without using a Cue control) until you hear the chattering of sound on the
tape — over the console’s cue speaker. of course! Then. you would rewind it
to the approximate point at which the sound started. stop the tape ma-
chine. and rock the reels by hand until vou hear the beginning in cue.

Usually. there’ll be a countdown or cue tone on prerecorded tapes to
help the operator in cueing. For instance. the interview show might start
with the host saving: “Meet the Community Program for air Sunday.
March 17. volling in five. four. three. two. one. Good afternoon. welcome
to....”
With experience. vou'll learn to listen to the countdown on cue. stop
the tape inachine after “one.” and be set to put the program on air.

You can also use leader tape to cue. Leader tape. which we describe
fully in Chapter 6. can be inserted within the tape and used as a visual cue
to make the cueing job easier.

Heads and Tracks

— Now that we've covered the manner in which the heads
i ' impress a signal on the audiotape. let’s look at a technical
% | detail that can be confusing.

A tape machine’s heads place the signal on a specitic
location on the tape. a strip called a track. It is a function
of recorder or plaver contiguration. not a property of the tape itself. Many

tape machines place the signal across the entire width of the tape: sensibly.
this is called a full-track recording (Figure +.5'a)). Some machines.
however. record on only half the track. as pictured in Figure 4.5 ). This
allows a stereo signal to be recorded on the tape. as we explain in later
chapters. A half-track recording is also known as two-track. Another
tvpe of recording is quarter-track (Figure 4+.5¢)). The quarter-track
reel-to-reel system can be used to record stereo. Two of the stereo tracks
would be recorded with the tape moving in one direction (tracks I and 3).
and two would be recorded going in the other direction (tracks 2 and 4).
This track system is not commonly used in radio. Cassettes have a four-
track configuration that allows for either mono or stereo playback of a
cassette tape.

How Tracks Work

Each track is placed onto the tape by means of a separate head. owever.
multiple heads can be situated on the same structure. The element that
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Why There Are Different Head Mechanisms

The varied types of track arrangement give different options to the pro-
ducer. In the case of half-track. the producer has the ability to record a
stereo signal or a monaural signal on both tracks. (As you probably know.
a monaural signal is not separated into components. For now, do't worry
about the fine points of monaural and stereo.)

The version of quarter-track recording shown in Figure 4.5(d) is gen-
erally used on cassette machines (Figure 4.6). Cassettes have some use in
radio broadcasting. and we briefly discuss them later in this chapter.

Machines using more than four tracks operate with tape wider than V4
inch; they generally are used for recording original music.

Regardless of the wrack system. the operating principles remain the
same. so the difference in track formats shouldn’t present a problem. The
only point that can foul you up is this: A tape recorded on only one track
of a two-track format will lose quality when plaved back on a full-track
machine because the full-track head will be plaving back half a track that
contains nothing except hiss and other electrical noise. Likewise. a quarter-
track tape cannot be plaved back on a half-track machine without the
audience’s hearing information plaved forward and backward simultane-
ously. So always strive to play back tapes on a machine that has the same
track arrangement as the machine on which they were recorded.

Review of Reel-to-Reel Tape Machines

The purpose of a reel-to-reel tape machine is to pass audiotape. also known
as magnetic tape. over the heads. The heads are tiny electromagnets that
erase. record. and play. Erasing. recording. and playing are always per-
formed by the heads in that order although the record and play heads are
sometimes combined.

The erase head scrambles the alignment of iron oxide particles on the
audiotape. Those particles are realigned by the record head.

Cassette Machines

= . Cassette record and plavback units are highly portable.
,.EFQ‘Q "~ which is why they have come into such common use in
J _ racio newsrooms. The size of the tape. however. linits the
; usefulness of these machines in other areas of radio pro-
duction. Smaller tape size (and therefore a smaller area of
the track) vields a recording of lower ¢uality. A slower recording speed
(178 1PS) also detracts from sound quality. Noise reduction devices such as
Dolby are used to counteract these problems (see Chapter 14). Another
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FIGURE 4.6

Broadcast-quality cassette machine. (Photo courtesy
of TASCAM, TEAC Professional Division, Montebello, Calif.)

problem with cassette machines. at least from the standpoint of radio
production. is that the wape is difficult to edit mechanically. Most news
operations duby cassettes up to V4 inch for editing.

Some newer units operate differently from the standard cassette ma-
chine and are. in some cases. used for plavback of music over the air.

Cartridge Machines

Although reel-to-reel tape provides high qualityv. it has
\// //;;;1 some drawbacks. For one thing. it’s time consuming to
A thread up a reel of tape and find the cue. Reels of tape are

somewhat cumbersome to handle. Cartridge machines

were developed as a solution to this problem. They utilize

a cartridge —usually called a cart —which is an endless loop of 1ape
Figure 4.7 ).

The advantage of using carts is that the units designed to play them
(Figure 4.8) are able to sense a cue tone on the tape that will stop the tape
automatically after it has played through full evele. This means. too. that
the tape will be all set to start again from the beginning. In essence. the
tape cues itself up. This is why cart inachines are so useful in radio pro-
duction. There are two tracks on a inono cart machine: one track contains
only the cue tone.

A 60-second commercial often is put on a 70-second cart. The com-
mercial. for reasons to be explained in a moment. is all set to go when it’s
put into the machine. To play the spot. the operator on air hits the cart
machine’s play button. The tape. an endless reel. is pulled past the heads:
when the commercial ends. the producer lets the cart play until it reaches
the cue tone and stops automatically. The cart is then said to be recued.
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FIGURE 4.7

Broadecast cartridge.

Carts can also be loaded with a number of different spots —for in-
stance, six or seven 10-second station identifications on a 70-second cart.
This is a convenient way to play such cuts. and it ensures that they will be
rotatedl throughout the broadcast day.

Now. let’s see exactly how the cart machine works. The cart is an
endless loop of tape; that is, the start of the tape is spliced to the end of the
cartridge tape. a special heavily lubricated tape that feeds out from the
middle of the reel. A rubber drive wheel snaps into place when the cart is
locked into its location. This is done differently in various models: some-
times a level is used to swing the drive wheel into the proper spot.

A cart machine also has a Stop control and a Record control. The
Record control puts the unit in Record mode: this also activates the func-
tion of the machine that places the cue tone on the tape. Some cart ma-
chines are playback only and do not record.

The cue tone (which vou can't hear) is placed on the tape when the
cart machine is in Record and the Start button is pushed. A stop tone
cannot be put on in the Play mode. Newer cart machines have a Fast-
Forward control that allows the cartridge tape to be rapidly advanced to
the next cue tone. This spares the operator from the inconvenience of
having to wait until the cartridge plays through at normal speed before
reaching the start of the tape or the next recorded item. As on reel-to-reel
tape machines, there is a VU meter to gauge the level of the recording. And
again as on reel-to-reel mmachines. cartridge units have a record head and
a plavback head. They don't have an erase head. however. because an erase
head would erase the cue tone before the cue tone reached the play head.
where it would be sensed and the recording stopped. As a result. the
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FIGURE 4.8

A standard broadcast cartridge plaver. Yewer models have been developed,
and photos of them are included in later chapters, but you are likely to
encounter this workhorse of the industry for years to come.

erasing would continue in an endless loop until someone intervened
manually.

Like reel-to-reel tape recorders. monaural and stereo cartridge ma-
chines have different track confignrations. As a result. carts recorded on a
stereo machine cannot be plaved hack properly on a mono machine. and
vice versa, This is of ten an important consideration in AM—=FM operations.
where the carts mayv be recorded in stereo for the FM and in mono for
the AM.

Because the cart machine lacks an erase head. vou'll have to use a bulk
eraserto wipe a cart clean. The bulk eraser. often called a beulker, is a large
electromagnet that scrambles the impulses on the iron oxide coating of the



FIGURE 4.9
Operating a bulk eraser.

a. Using a swirling motion, erase the cart
across the flat side.

b. Swirl the bulker in front of the head area of
the cart.

¢. Move the bulker away from the cart gradu-
ally before turning off the switch.
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tape. The bulk eraser also works with reel-to-reel tapes and cassettes
should vou desire to erase them completely.

Theres a technique to using a bulk eraser properly (Figures +4.9(a),
(D). and (¢)). i vou practice it. vou can save vourself a great deal of trouble.
Essentially. you must move the bulker slowly. in a circular motion. across
the flat side of the cart: then wipe it across the front of the cart (the head
area of the tape) to ensure that that section is erased. Finallv. move the
bulker slowly away from the cart before turning it off: suddenly collapsing
the magnetic field will impart a noise 1o the tape. Follow the same proce-
dure for bulking a cassette or reel-to-reel tape — thouglh with the reel-to-
ree] tape. vou obviously won't have to erase the head area. Note that we've
described the procedure as one of moving the bulker: of course, vou can
also nove the tape. and on some styvles of bulkers. this is easier.

Any strong magnetic field can erase a tape. so be cautious. and never
place tapes or carts near magnetic fields such as those generated by trans-
formers. amplifiers. or speakers. which could damage or erase vour pro-
duction. Magnetism from the bulking operation can also damage vour
wristwatch. so be sure 1o remove vour watch before vou begin 10 erase
tapes.

Special Problems Associated with Cartridge Machines

=~ Improper erasure is one problem involved in working
6O with carts. As handy as they are. it’s important to point

|

25

. out that a good share of the errors heard on live radio

and made in studio production can be traced 10 faulty
use of carts. Lets consider some special problems we face
when working with carts.

Sound over Sound

If vou don’t erase the cart before recording over it. vou'll get double audio.
If vou don't do a good job of bulking, vou'll get the residual sounds of a
“dirty” cart in the background: those residual noises often sound some-
thing like a heartheat. And if yvou don’t erase the front of the cart (the
opening where the tape is). an extra cue tone may be left on the tape.

Recueing

A cart must be eveled through the full length of tape in order to return to
where the recording started (the cue tone). For various reasons. carts
sometimes get taken off the machine without being recued. Punching up
an uncued cart ean be inconvenient and. sometimes. embarrassing.
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Wowing

A wow (the noise made by a sound source that is picking up speed) can
occur on a cart machine if the Start button is pressed too soon after the
cart was locked in place. On some cart machines, the motor doesn’t start
until the cart is locked into place, so if vou quickly jan the cart into the
machine and smack the Start button, you'll get a wow for the first few
moments of the tape. The solution is to plan ahead: Don’t hit the Start
button until the cart machine has had a chance to sit for a second or two
after the cart is locked in place.

Other Features of Cart Machines

Eliminating the Cue Tone on a Cart Machine With soine machines, such as the
one pictured in Figure 4.10, you can pull out the wire that places the cue
tone on the tape. producing a cart without a cue tone —that is. a cart that
will run endlessly. This maneuver is called disabling the cue tone, and it
can come in handy in certain applications. For example, you can elect to
use such an arrangement for a sound effect. (See the Applications section
of this chapter.) Just remember to plug the green wire back in when vou're
done. (Be sure vou ask permission of the studio supervisor hefore doing
this.)

Intentional Sound-on-Sound on Carts Earlier, we mentioned that since a cart
doesn’t erase itself, sound can be recorded over previous sound. If that
happens by accident. it’s a problem. But the feature can be turned to your
advantage in some production situations.

Several lavers of sound can be recorded onto a cart. If. for instance,
vou are recording a production that calls for a sound effect and a narration,
the sound effect could conceivably be lavered directly onto the cart that
contains the narration. You'll save a step since vou won't have to do another
dub and mix: however. sound lavering on carts can add quite a bit of noise
to the production. and it reduces the high-frequency response on the first
recording. Keep these factors in mind when planning sound layering.

Review of Cartridge Machines

A cart is an endless loop of tape in a plastic case. The case is locked into a
cartridge machine. which has a Start button. a Stop button. and a Record
control. (Units designed for playback only just have Stop and Start
buttons.)

When vou record a cart, put the Record control on and hit the Start
button. This will automatically put a cue tone on the lower half of the tape.
The cue tone, which is inaudible, will be sensed by the play head. It allows
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FIGURE 4.10

To prevent the cue tone from being recorded on the cart,
remove the green wire from the connecting point on the machine.

the tape to playv through its entire length and then stop automatically,
ready to be plaved again.

Cart machines don’'t have an erase head. so carts must be wiped clean
with a bulk eraser.

Although carts are convenient. problems can accompany them. includ-
ing sound inadvertently being recorded over sound. failure of an operator
to recue the cart, and wowing (if the cart is started too soon after being
put into the machine ).

Relation of Record Units to the Console

— — Throughout this chapter. we've avoided calling reel-to-

i, . ,
6\1% reel. cassette. and cart machines recorders. The reason for
J this is that thev are used both for recording and for play-

back: the term machine (or unit) is more accurate and less
confusing. Deck is another commonly used and accurate
term. We take this approach bhecause it's especially important for the pro-
ducer to distinguish mentally between playvback and record. and to trans-
late these functions to console operations.

Nothing seems to cause more confusion to newcomers in radio produc-
tion than what to do with the console when recording in one unit and
plaving back in another. Suppose. for example. you are mixing the output
of a tape machine and a microphone. and vou want to record the product
on a cart machine. What happens on the console?
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You put the mic and the tape machine in program. You want to play
back these units. and therefore vou want the signal to go through the
console. where it will be amplified. mixed. and routed.

When vou switch a tape or cart machine to Record. the signal from the
board will. in most cases. be routed directly to the tape or cart. (Sometimes
vou'll have to patch the signal to the record unit.) The important thing to
rememnber is that when vou are recording on a particular unit. vou do not
want to pot that unit up on the board.

You are not plaving the output of that particular machine. so there is
no reason to bring it up on the console. You will. in fact. cause feedback by
potting up a unit when that unit is in Record mode. (For now. don't be
concerned about the reason: just be aware of this source of feedback.)

In summary. alwavs remember: When vou want to play back the out-
put of a tape or cart machine. bring the unit up on the console. (Most tape
devices are hot-potted, by the way.) When vou want to record on a tape or
cart machine. do not bring the unit up on the console. In almost all pro-
duction work. vou are recording the output of the console.

Digital Processing

TEE= In addition to its role in the development of CDs. digital
Y . PP PreTne e A e . s recordn .
. \‘//XO J sound processing has had an impact on tape recording and
playback.

As we mentioned in Chapter 3. digital processing of
sound is essentially a sampling proc e(luw that allows vou
to store recorded sound in the form of binary digits. Once sound has been
converted into digital form. it can be recorded for reuse. In the form of
compact discs. w(ol(le(l music is easy to handle and convenient to use.
Very few CD svstems allow vou to rec «ord on them. however.

Since many radio production applications require the capability of
recording and e(lltmﬂ sound. digital systems that provide that capability
are in growing (lemdn(l Two major areas of technology currenty show
great promise of providing radio producers with this (d])dl)llll\ One is
(llgllal audiotape: the ()[llt‘l. tapeless recording.

Digital Audiotape

». Digital audiotape is gaining increasing favor among radio
" stations as a \dludl)le Io()l in modern radio production.
Digital audiotape is the tape corollary of the compact
disc: It is recorded using the same kinds of sampling and

coding methods described in Chapter 3. However. digital
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FIGURE 4.11

Sony PCM-2500 DAT Recorder. (Photo courtesy of Sony Corporation of
America, Teaneck, \.J.)

TBusa™== =

audiotape (known as DAT) has an advantage over CDs by being readily
available for recording as well as tor plavback.

Digital audiotape is essentially the same tvpe of substance as analog
audiotape although it is thinner. The thinmess of the tape arises from the
fact that digital recorders plav at a faster rate than do analog machines:
hence. more tape must be packed on a reel or cassette.

Configurations of the tape recorder used to imprint the digital signal
on tape vary widelv. Head contigurations. number of tracks, and even
speed of the tape vary from manufacturer to manufacturer. For radio
purposes. however. it appears as if a standard is emerging: the rotating-
head digital audiotape recorder. usually referred to as an R-DAT machine.

R-DAT uses two tracks of digital audiotape on a cassette that is ap-
proximately the size of a pack of cards. The cassette is loaded into a
machine that resembles a tiny videotape deck. For an example. see the
R-DAT machine pictured in Figure +.11.

Most machines have a variety of sampling rates (the number of times
per second that a sound is digitally sampled. as we explained in the section
on compact discs in Chapter 3 . R-DAT units typically offer sampling rates
of +4.1 kHz. 48 kHz. and (for digital inputs only) 32 kllz.

The rotating head spins at a slant. crosswise over the tape. as the tape
is moved past the head: thus. its action resembles that of the mechanisim
in a videotape recorder. A digital audiotape recorder can produce audio of
roughly the same quality as audio from a compact dise. This allows the
user to make copies that are virtnally as good as the master.
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Remember that. with digital recording, generation loss is not so signif-
icant a problem as it is with analog recording. The best example for under-
standing this might be to consider that producing multiple generations of
analog tape is like making a copy of a photocopy and then inaking a copy
of the second copy. and so on. But digital recording essentially retransmits
series of on-and-off pulses. and the pulses are either on or off. so there are
no shades of grayv: consequently. the on-and-off pulses reproduce with
great accuracy.

This is not to say that digital audiotapes (or compact discs. for that
matter) are immune from wear. It appears as though the thin tape can
wear and break. But the point is that, as long as the tape itself retains its
integrity. copies of copies of copies. ad infinitum. will not suffer apprecia-
ble loss of audio quality.

Many industry observers feel that a primary use of digital audiotape
in the future will be in recor ding field events. such as concerts or even news
audio, and then dumping the eaulta into a digital editing station (a con-
cept we explain in Chapter 15). Digital audiotape is also sure to meet with
widespread acceptance in radio studio operations (it is already used widely
by recording studios) in various pro(lm'tion apphlications. Digital editing
promises to increase the producer’s flexibility, ereativity. and control over
the final product.

Incidentally. an interesting relationship of digital to analog has devel-
oped at many radio stations. Many stations dub compact dises onto stan-
dard broadeast cartridges. Though this may seem self-defeating. it is
generally accepted that analog tape recorded from a digital source gives
better fidelity than analog tape recorde