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PREFACE to Revised Edition

The advancing state of the broadcasting art has required certain
revisions in this book. Since its first publication, important changes
have been made in new control equipment and in microphones that are
manufactured for use in broadcast stations. This edition reflects
those changes.

We wish to express thanks to these additional manufacturers who
permitted use of photographs of their equipment in this revised edition.

Gotham Audio Corporation of New York; Aerovox Corporation,

Cinema Engineering Division; Electro-Voice Company.

Washington, D.C.
August, 1963
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PREFACE

Radio and television broadcasting art has reached the point where
personnel without technical training are employed in studio operation,
These functions were formerly performed almost exclusively by broad-
cast engineers. One such task is that of the operator of the audio
equipment in a radio or television control room and studio.

The audio operator must be adequately trained for this creative
job, however. He must have a thorough knowledge of all operating
features of the equipment under his control, even though he may not
have the technical background necessary to understand the electronic
operation of audio equipment.

To the achievement of that end, this text is dedicated.

Despite the adage that ‘‘one picture conveys more information
than a thousand words,”” good quality audio is considered by many
authorities to be fully as important as good picture quality on a tele-
vision program. The listening and viewing public is becoming in-
creasingly interested in high fidelity sound or Hi-Fi, as it is called.
The manufacturers of television receivers are incorporating Hi-Fi
sound systems into their sets, and the television broadcaster must
respond with equally good sound quality.

Thus the audio operator in the television control room must be as
well versed in the art of sound reproduction and control as his counter-
part in the radio control room.

This is not a technical book. It is rather, a ‘‘how to’’ manual.
Little space is devoted to the purely technical factors of the design,
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PREFACE

the construction, or the maintenance of the audio equipment mentioned
here. Instead we have concentrated on the operating features of audio
equipment, and operating procedures.

The author, bearing in mind that this manual will be used in the
main by students or beginners having little or no technical electronics
background, has attempted to describe and explain broadcast audio
operations in non-technical language wherever possible, without omit-
ting the trade terms or language of the industry.

The author wishes to thank the many people whose time and
efforts helped to contribute to the writing of this book.

Thanks go to colleagues on the Studio Engineering staff of the
Voice of America, and the faculty of the Cambridge School of Radio
& Television Broadcasting, who inspired it, to Mr. H. Arthur Gilbert,
Engineering Supervisor, who photographed the section on Hand Signals
and gave valuable aid in editing the manuscript, to Mr. Robert J. Kent,
of the VOA and Cambridge staffs, who posed for the hand signal pic-
tures as well as lending his talents and suggestions to the manu-
script, to Mr. Daniel J. Scherer, Assistant Chief of the VOA English
Service, who edited the author’s sometimes faulty grammar.

We wish also to acknowledge the help given by the following or-
ganizations in permitting the use of drawings and photographs of their
equipment and products in illustration of the text.

Altec Lansing Corporation

American Telephone and Telegraph Co.
Ampex Electric Corporation

Broadcast Equipment Specialties Corporation
Cannon Electric Company

Capitol Records Corporation

Collins Radio Company

Columbia Broadcasting System

Fairchild Recording Equipment Company
Gates Radio Company

General Control Company

Lastly, but by no means the least of the

General Electric Company

Johns Manville Company

Magnecord Incorporated

Minnesota Mining & Manufacturing Company
Mole-Richardson Company

Par-Metal Products

Radio Corporation of America

Rason Manufacturing Company

Stancil Hoffman Corporation

Tech Laboratories Incorporated

Weston Electrical Instrument Corporation

author’s thanks go to a

patient wife who, in addition to her household chores, undertook to do

most of the typing of this book,

Washington, D.C.
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FOREWORD

Since the day in 1920 when KDKA went on the air with the first commercially
licensed radio station, the need for trained audio operators has been ever
increasing. The tremendous expansion in the broadcasting industry in the
last ten years has highlighted the need for trained audio personnel.

The part the audio operator plays in a broadcast is often underestimated.
His voice is not heard on the air. He writes no copy nor does he sell adver-
tising time. He is the silent partner. He puts the program on the air and is
the one around whom the quality of the broadcast revolves. He is expected
to be ready for all emergencies. In short, he is an invaluable member of a
staff which turns personality, sales ability and technical know-how into
valuable saleable time.

New horizons are offered to the audio operator in the fields of televi-
sion, motion pictures and high-fidelity recording. The profession is becoming
more and more important.

It is indeed encouraging to note the increasing recognition given by
schools and universities to the need for including within curriculums more
and more courses in the broadcasting art and in audio subjects. Audio Con-
trol Handbook gives to the newcomer the hard-won knowledge, skills and
techniques of an especially well qualified author by virtue of his experience
in large and small broadcast stations both in the Government and in private
industry. The author has recognized the need for a thorough text to assist
the audio opeérator in his responsibilities in the studio and in the field,

A text of this type has been long overdue and it is most welcome in the
broadcast field. I wish Mr. Oringel, the author, well with it.

J. R. Poppele
Formerly Assistant Director for Radio and
Television, U. 8. Information Agency
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Figure 1-1
An Audio Control Console
Courtesy Columbia Broadcasting System

Xiv



INTRODUCTION TO AUDIO CONTROL

Audio control is the operation of all of the various types of sound equipment
that are found in the studios, and the control rooms associated with those
studios, of a radio or television broadcasting station.

The audio operator is the person who performs the audio control opera-
tions. Most of his work is done in the control room, operating the audio
control board, or control console.

The job of the audio control operator is to insure that the proper amount
of amplification is given to each sound that is received by the control board,
and to see to it that the correct blend of sounds is sent out of the control
board, to the listener.

It is readily acknowledged by the author that ‘‘sound’’, upon entering a
microphone, becomes electrical energy and remains in the form of electrical
energy until it is emitted by a loudspeaker. For the sake of clarity and under-
standing, however, we will throughout this text refer to ‘‘sound’’ as traveling
through a microphone or amplifier, rather than the aforementioned electrical
energy., For this variation from scientific fact, we beg the indulgence of our
fellow broadcast engineers, into whose hands this volume may fall.

To begin, let us follow the path of a word, from the time that it leaves
the mouth of a performer standing in front of a microphone at a broadcast
station, until it enters the ears of the listener sitting near his receiver at
home,



INTRODUCTION TO AUDIO CONTROL

As the performer speaks, sound waves are created and are picked up by
a microphone. From the microphone, the sound travels to a control board.
There, it is amplified or enlarged, and sent to a transmitter. The function
of the transmitter is to superimpose the sound waves onto higher frequency
radio waves. These radio waves are then sent by the transmitter to the
antenna, from where they are radiated into the air,

RADIO STATION

MWICRCPHONE

CONTROL BROADCAST
CONSOLE TRANSMITTER

Figure 1-2
The Radio Sound Path

;AERIAL

([

Louo.
SPEAKER

LISTENER'S HOME

The aerial at the listener’s home captures the radio waves and sends
them to a receiver. In the receiver, the sound is separated from the radio
waves, It is amplified and then it activates the loudspeaker. The listener
at home then hears the identical words that were uttered by the performer at
the broadcast station,

It might be well at this point to define sound. Sound is a disturbance,
movement, or vibration, in a wavelike motion, of the air. It is caused or pro-
duced by an emitting source such as an announcer’s mouth, the movement of
a violin string, or a hammer striking an anvil. A sound wave is composed of
two elements, the pressure component or strength of the wave, and the ve-
locity component or speed of the wave.

CHAPTER 1 REVIEW QUESTIONS

1. Trace the path of a broadcast sound in its passage from an an-
nouncer’s mouth to the listener’s ears.

2. Define ‘‘sound”’.

3. What are the two components of a sound wave?




CONTROL BOARD EQUIPMENT

All of the control boards that are found in the control rooms of broadcast
stations have basic similarities. If one board is learned thoroughly, and if
that one console can be operated, you will be able to understand and operate
any and all control consoles with but a small amount of additional informa-
tion and explanation.

Control Board and its Functions.

A control board or console is.an electronic instrument that has two primary
functions:

1. To amplify sound. That is, to take the minute amounts of sound
that are picked up by the microphones and turntables, and to en-
large these to greater amounts without any distortion of the quality
of the sound.

2. To control and route the amplified sound to the various points
within the broadcast station where a need for it exists.

A power supply, or source of electric current and voltage is necessary to
operate the vacuum tubes which comprise a control console. You can ex-
pect to find a power ON-OFF switch and a fuse box for the console, located
on or near the console — the switch, to turn the console on or off, and the
fuse box in case of a power failure in the console. The operator should as-
certain the exact location of the power switch and the fuse box, as his first
assignment in a control room. He will be guided on most equipment by a
pilot light, which will indicate whether the power is on or off.

Basic "“One Microphone Channel’’ Console

Let us first consider the features of a hypothetical console which has the
sole function of amplifying and controlling the output of one microphone.
You should commit to memory, the names of the individual components
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CONTROL BOARD EQUIPMENT

of this console, and the order in which they are combined as well. Later we
will observe that all, even the most complicated-appearing consoles, are

merely extentions of this basic ‘‘one microphone channel’’ console.

Figure 2-1
Block Diagram Of A ‘‘One Microphone
Channel” Control Board

MICRO
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YOLUME
INDICATOR

PRE. PROGRAM
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LINE
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In the accompanying block diagram, note the progression of components
within the console (except for the microphone) that the sound encounters
from the time it enters, until it leaves the console:

The sound goes from the microphone, or ‘‘mike’’, to the preamplifier, or
‘‘pre-amp’’, which enlarges the sound from the microphone to useable pro-
portions; to the pot, or volume control which varies the volume of sound
coming from the microphone just as you vary the loudness of your home radio
receiver; to the key—a switch which turns the microphone on and off, much
like the light switch on the living room wall; to the program amplifier which
again enlarges the sound, this time to sufficient proportions so that it may
be sent via telephone lines to the transmitter.

A portion of the sound is sent to the monitor amplifier which activates the
loudspeaker in the control room. This enables the audio operator to hear the
sound emanating from the studio. At the same time, there is a meter or in-
dicator connected to the program amplifier, so that the operator will see, as
well as hear, the degree of volume of the sound that is leaving the control
console.

“Four Channel’’ Console

Now, having shown the features of a basic console, we will expand the hypo-
thetical ‘‘one microphone channel’’ console to include the inputs of another
microphone, and in addition two turntables, to make it a ‘‘four channel’? con-
trol board.

Note that in Figure 2-2, the topmost microphone channel is identical to
the basic console already studied. All that has been added are the three ad-
ditional inputs, or channels: the master pot, the monitor pot and another loud-
speaker, for the studio.

All of the microphone and turntable pre-amplifiers feed into the one pro-
gram amplifier, through the master potentiometer, or master pot. The master
pot is the volume control that varies the volume of the program amplifier.
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CONTROL BOARD EQUIPMENT

Thus it ultimately controls the overall sound volume output of the entire
console, and in turn, the individual volumes of all of the microphones and
turntables that are operating through the console.

MICRO
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TABLE

TURN
TABLE
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POT
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e Figure 2-2
Block Diagram Of A Four

Channel Control Console
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The monitor amplifier has its volume controlled or varied by the monitor
pot. Thus, the monitor pot varies the sound volume of the loudspeakers in
both the control room and its associated studio.

You will have noted by this time that the operator of a console exerts
his control through the manipulation of keys and pots on the console. The
pot, or potentiometer, is also known in the industry by several other names:
mixer, fader, attenuator, and pad.

Returning to Figure 2-2, we find the volume unit meter or VU meter con-
nected to the output of the program amplifier. This meter is sometimes re-
ferred to as the VI, or volume indicator. The operator observes this meter
as he adjusts the pots which control the microphone and turntable volumes.
The volume unit meter is used in conjunction with the master pot as well, as
the operator controls the sound volume of the entire console.

The operator may utilize either or both of the microphones, by throwing
their keys to the on or program position, and by ‘‘riding gain’’ on their pots.
Riding gain consists of turning the pots (opening or closing them like the
water faucets in a bathtub), until the desired degree of volume appears on
the VU meter.

Similarly, the operator may use the turntables by throwing either or both
of their keys to the program position, and riding gain on their pots.

Before operating either microphones or turntables the master pot must
be opened so that the program amplifier may be used, and the overall sound
volume of the console may be varied. The monitor pot must similarly be
opened to enable the operator to hear the results of his turning on micro-
phones or turntables.



CONTROL BOARD EQUIPMENT
Cueing, Audition, and Talkback System

When a microphone or turntable key is in the on or program position, anything
uttered into that microphone or emanating from that turntable will go out ‘‘on
the air”’,

To enable the announcer, or other talent in the studio to talk to the
operator or anyone else in the control room, while a record is being played,
without their conversation going out on the air, there is an opposite position
provided on the microphone keys. This position is called the audition, or
cue position,

We therefore find that each key has three positions: Program, Off, and
Audition. The keys are mounted on the front panel of the console, to operate
either vertically or horizontally, depending upon the design of the console.

e

AUDITION

Figure 2-3
Microphone and
Turntable Keys

/s \ N
\ 7 N /

Courtesy General OFF OFF Z— ~——
Control Co.
PROGRAM  OFF  AUDITION
PROGRAK
VERTICAL HORIZONTAL
OPERATING OPERATING
KEY KEY

If the operator in the control room wishes to speak to anyone in the
studio, without his leaving the control room, he is able to do so. At a radio
station that is equipped for combination announcer/operator (‘‘combo man’?)
operation, one that has an ‘‘air-able’’ microphone in the control room, the
operator throws the key for that microphone to the audition position and
speaks into the microphone. He is heard then, only in the studio. If any of
the microphones in the studio are on the air, or liwe, however, the operator
faces the possibility of his words being picked up by that microphone and
aired, with the program. Some stations therefore make provision for having
the control room microphone disabled in the audition position, or the studio
loudspeaker disabled or automatically disconnected when a studio micro-
phone is live.

At stations that are not set up for combo operation, that is, large radio
and all television stations, a microphone is located in the control room near
the console, to be used by the operator for ‘‘talkback’’, to the studio. This
is then called the ‘‘talkback microphone’’. Since the talkback microphone
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CONTROL BOARD EQUIPMENT

is not to be used on the air, and the quality of its sound reproduction is not
important, an inexpensive microphone is generally used.

The talkback microphone is turned on by a key or push-button located
on the console. This key or push-button is usually of the spring-back type—
one that springs back to its original off position as soon as the operator re-
moves his finger from it, when he has finished speaking.

The turntable keys too, have three positions as previously indicated for
the microphone keys. The audition position on a turntable key is used for
listening to a record in the control room, without sending the record out on
the air. The audition position is also used for ‘‘cueing up’’ a record, which
will be discussed in detail in a later chapter.

In order that auditioning or cueing should not conflict with the operator’s
listening to the program as it goes out on the air, there is generally an ad-
ditional amplifier known as a cue amplifier, or audition amplifier, located
either within the console or somewhere in the control room near the console.
This amplifier activates, or feeds, a separate loudspeaker called the cue
speaker. At some stations, a pair of earphones (called ‘‘cans’’) are used
instead of the cue speaker, Thus the operator can listen to a program going
out on the air, on the monitor loudspeaker, and he can listen to a record that
he may be cueing or auditioning, on the cue speaker, both at the same time.

Two notes of caution should be mentioned at this time:

1. If one microphone is ‘‘on the air’’ in the studio, the operator may
not allow anyone to speak on the audition position of another
microphone in that same studio. This is because anything that is
voiced into the microphone on audition, will be picked up to some
extent by the live microphone as well.

2. Whenever a microphone is live in a room then the monitor loud-
speaker in that room, be it control room or studio, is automatically
disconnected or disabled. This is done with an electrically oper-
ated switch called a relay.

Consider what would happen if the loudspeaker remained on while the micro-
phone was also on. An announcer utters a sound which is picked up by the
microphone. The sound goes through the console, is amplified and emitted
by the monitor loudspeaker. This amplified sound is then picked up by the
microphone, goes through the console, is reamplified, comes out of the mon-
itor loudspeaker, is picked up again by the microphone..., and so on ad
infinitum,

Each time that the sound goes through the console, it is re-amplified,
and becomes louder and louder until it becomes a violent squeal or howl.
Actually, this howl takes place immediately, since the sound travels at the
speed of light, 186,000 miles per second, through the console.

This howling phenomenon is called feedback. When an operator hears
feedback, he can be certain that the monitor loudspeaker-muting-relay is not
working, or is not operating correctly. The operator must counteract the
feedback by quickly turning the monitor pot off, preventing the sound from
emanating from the loudspeaker. He thus prevents the feedback howl from

1
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going out on the air. The audio operator then calls for the chief engineer or
the maintenance technician to repair the ailing relay.

The Volume Unit Meter

The volume unit meter, or volume indicator, is located centrally on the front
panel of the control board. It consists of a dual graduated scale, a moving
needle or pointer, and a light bulb to illuminate the scale, all mounted in a
plastic case with a protective glass cover on the front. The meter is con-
structed so that the pointer swings back and forth across the scale, following
the degree of sound loudness that it is measuring.

Figure 2-}
The Volume Unit Meter
Courtesy Weston Corp.

As the sound becomes louder, the needle swings to the right, or towards
the high end of the scale. When the needle passes the 100, or zero VU mark
on the scale, we say we’re operating or peaking ‘‘in the red’’, or we’re ‘‘spil-
ling over”’,

When the sound intensity is very low, or between the zero and the 20
mark at the left hand or low end of the scale, we say we’re ‘‘riding in the
mud®’, Riding, refers to the amount of sound volume that the needle is meas-
uring. Riding gain with a VU meter then, consists of watching the moving
needle, while adjusting the pot which is controlling the sound.

Commercial Control Boards

The discussion until this point has covered a hypothetical, but nevertheless
operable control board, Figure 2-5 shows what that console might look like
if it were to be constructed.
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The console as pictured, is rather skimpy in its operating features and
its adaptibility. There are several additions and refinements that should be
included to make a control board more flexible in its use.

MASTER

@ Figure 2-5

o A Basic Four Input Control Console
Two Microphones, Two Turntables

Sl s

VOLUME UNIT
METER

AUDITION AUDITION AUDITION AUDITION

OFF [ MIKE | KEY | OFF | MIKE 2 KEY | OFF | TT1 KEY | OFF TT2 KEY

PROGRAM PROGRAM PROGRAR PROGRAR

O @ D D

MIKE 1 MIKE 2 TURNTABLE 1 TURNTABLE 2
POT POT POT POT

The audio operator requires more than two microphones available to him
in the studio for large or complicated programs. He should be able to route
network programs through the console, as well as be able to play back tape
recorded program material in addition to the live shows originating in the
studio.

These, and other features are available with commercially manufactured
control board equipment, so let us examine closely a few of the more popular
commercial control boards that are found at radio and television broadcasting
stations, and which are illustrated in Figures 2-6 to 2-11 inclusive.

Although each of the consoles described has some features not found in
the others, all are basically the same. They each have a key, a pot, and a
pre-amplifier for every microphone and turntable. Every console has a pro-
gram amplifier and a monitor amplifier. Finally, they all have auditioning
and talkback facilities.

They differ only in physical size, the direction in which the keys operate,
and the number of additional features such as auxiliary inputs and outputs
that are required by the broadcast stations at which they are found.

Sub-Mixers

The usual commercially built control board has an average of but four micro-
phone inputs. On programs which require more microphones than there are
inputs on the usual control board, a sub-mixer may be employed in addition,
to handle the extra microphones.

As an example of a program needing extra microphones there might be
one with a large orchestra, requiring 10 microphones for the orchestra alone.
In addition, microphones are required for the master of ceremonies, the solo-
ists, and for the commercial announcer.

9
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The sub-mixer is an auxiliary control panel having a number of addition-
ally available microphone inputs. It has a pot and key for each input, but no
master gain control, no VU meter, and no auditioning or monitor facilities.

The sub-mixer is constructed so that its sound output feeds into either
a sub-mixer master pot on the regular console, or into one of that console’s
microphone inputs. Thus, the console microphone input pot becomes the
master gain control for the sub-mixer. The console’s VU meter and its audi-
tioning and monitoring facilities Lhandle those functions for the sub-mixer.

e
e o
TO CONSOLE'S Figure 2-6
HASTER POT Block Diagram of a Five
Microphone Input Sub-mixer
e e H

Figure 2-7—RCA Sub-Mixer with BC-7 Consolette
Courtesy Radio Corp. of America

10
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Two developments of recent date have brought about changes in some
consoles. One, the substitution of transistors for tubes in the electronic
circuitry of some manufacturers. This change does not affect the operation
of the console, but does permit the control board to be made smaller in over-
all size, or a greater number of channels to be incorporated in a cabinet of
like size.

The second development is the advancement of stereophonic radio,
brought about by Federal Communications Commission’s approval of ‘‘multi-
plexing’’—the superimposing of two separated sound channels on a single
radio wave. This development has necessitated re-design of control con-
soles to accept inputs of stereo pairs of microphones when a station broad-
casts in stereo. The stereo pairs of microphones in turn necessitate pairs
of pre-amplifiers and all of the other components in the mixing channels of a
console. Thus, on a stereo broadcast the job of the control operator becomes
more complex, although the basic principles remain the same.

A stereo console uses two VU meters, one for each ‘‘side’’ of the stereo
sound, left and right. When the console is operated monaurally, the meters
can usually be switched to operate so that either one is off. Both are on the
single output channel or, if the functions of the console may be ‘‘split,”’ as
1s often the case to handle two studios, then the meters are switched so
each monitors a separate studio.

Figure 2-8
The Collins model 212G-1 Console
Courtesy Collins Radio Co.

This Collins Console has nine mixing channels-—a mixing channel
being the combination of one pot, one key, and one pre-amplifier. Mixers
#1 and #2 each handle two studio microphones with the additional aid of
mixer keys 1 and 2 on the upper left of the board. Mixer #3 handles the
control room microphone. Mixer #4 is an auxilliary—to be connected as
the individual station finds necessary. Mixers #5 and #6 are turntable pots.
Mixers #7 and #8 are tape input pots. Mixer #9, in conjunction with the key
on the upper right of the board, handles the network input and/or the incom-
ing remote lines, using the remote pots to the right of the VU meter. Also

1
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to the right of the meter is a meter function rotary switch, an unmarked
auxilliary key, and the program line out key. To the left of the VU meter,
in addition to the microphone mixer keys, is another unmarked spare or
auxilliary key, the monitor amplifier pot, the monitor function rotary switch,
and the cue amplifier pot. Below the VU meter are earphone jacks for net-
work, program, and remote line listening.

Figure 2-9
The RCA BC-3C Consolette
Courtesy Radio Corp. of America

This console has eight mixing channels. The first three are microphone
mixers with selector keys in the upper left corner permitting the use of up to
six microphones. Channel 4 is the network/remote mixer. This mixer, oper-
ating in conjunction with the selector key above, chooses either the.network
or remote line input. The two rotary switches to the right of the VU meter
determine which of two remote lines are fed into channel 4. Channels 5 and
6 are straightforward turntable mixers. Channel T is a tape recorder input,
channel 8 is an auxilliary or spare, and the master pot is the last in the
line. An earphones jack in the lower right of the console is fed from a rotary
selector above. To the left of this selector is a script clipboard and the
monitor input selector rotary switch and gain control.
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The Gates Ambassador is a 5-mixer channel audio control console.
Channels 1 and 2 are microphone channels with a selector above each per-
mitting the employment of four microphones. Three utility keys are located
between the microphone selectors, to be wired as the individual station re-
quires. Channel 3 may be used as shown, as a remote line input, with the
selector key above choosing either of two remote lines. This channel may
also be converted by a plug-in pre-amplifier so that it can be used with its
associated selector key as an additional two-microphone mixer instead of a
line input mixer. To the left of the channel 3 selector key is the master pot
and line output key.

Figure 2-10
The Gates Ambassador Console
Courtesy Gates Radio Co.

Mixer channels 4 and 5 employ between them two 12-position pushbutton
banks. These pushbuttons are used to select for either niixer 4 or 5, one of
11 turntable, tape recorder, tape cartridge, or film projector sound inputs,
and the network and four remote lines from the 12th position. Selector switch
keys for network and remote lines are located above the pushbutton banks.
To the left of these keys is the recessed talkback microphone, the cue-
talkback rotary selector, the cue-talkback gain control and the talkback key.
On the upper right corner is the monitor gain control and key, and a headset
function key which feeds either program, network or cue to the earphones
jack on the right of mixer 5.

Note that this console has a mobile VU meter. It may be placed as
pictured, or clamped to the top of the console or, in fact, placed anywhere
convenient to the sight of the operator.
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The Gates Executive utilizes ten mixing channels in a completely tran-
sistorized console. Channels 1, 2 and 3 are microphone channels. Immedi-
ately above each microphone key are two transfer switch keys. These per-
mit the use of two sets of stereo microphones into each of the three mixing
channels. This console then can be employed at stations which specialize
in stereo broadcasting. Channels 4 and 5 have switching facilities to ac-
comodate up to four turntables into either channel, in any sequence. A cue
position at the closed end of the pot on each of these two channels permits
cueing in the channel not in use. Channels 6 and 7 have switching facilities
to accomodate four tape machines playing into either channel in any se-
quence. There is a cue position on each of these two channels. Four in-
coming remote lines may be individually switched into channel 8. Channel
9 is the network input channel. Channel 10 is an auxilliary or spare input
channel. The cue switch on channels 4 through 10, located at the closed
end of the pot, permits the operator to smoothly fade from cue to program.

Figure 2-11
The Gates Executive Console
Courtesy Gates Radio Co.

The Gates Executive console has two VU meters. Below each are their
function switches. Between and below the meters is the built-in talkback
microphone, and below this the intercom, monitor and earphone controls, and
the talkback pushbutton. The upper right corner of the console, above chan-
nels 9 and 10, contains the master pots and output function control switches.
These determine whether the output is stereo or the more usual monaural.
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Figure 2-12
The RCA BC-7 Consolette
Courtesy Radio Corp. of America

This model may be used as either a dual output channel, or as a stereo
console. The first five mixers are microphone channels. Above each is a
three-microphone selector key for a total of 15 microphone facilities. The
center of the console has a recessed talkback microphone and below it the
cue-intercom rotary selector, large rectangular push-to-talk button and gain
control. Mixing channels 6, 7 and 8 are for turntable, tape or film projector
sound. Each has a three-input selector key above the mixer. Mixer 9 is the
network input. Mixer 10 handles incoming remote lines in conjunction with
the selector keys above.

To the left of the talkback microphone (beneath the RCA emblem) are
the output channel 1 master pot, monitor pot and monitor function selector.
To the right are the output channel 2 master pot, monitor pot and monitor
function selector. The upper panel features an earphones rotary selector on
the left, VU meters for the two output channels, and an on-off switch. Be-
tween the VU meters are two keys which feed output channels 1 and 2 to
either or both of two lines out. Below these is the console mode key which
determines whether the console operates monaurally or in stereo. Four ear-
phone jacks are located on the lower corners of the board—two on each
corner.
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Figure 2-13
The General Electric BC-31-B Console
Courtesy General Electric Co.

This General Electric control board is designed for either stereo or
monaural applications. It is quite versatile in that all of the mixing chan-
nels are ‘‘plug-ins.”” The station purchasing this equipment can therefore
specify how many—up to 12 microphone channels—-it requires, or how many
—up to 21 tape input, turntable, or incoming line channels—it requires.
The correct type of plug-in mixing channels—up to 12 in all—are then
supplied to meet the station’s needs.

The first six mixing channels in the console pictured here are micro-
phone channels. Above each is a microphone selector key. The middle
panel contains six intercom selector buttons—three to remote lines, two to
studios, and one to an announce booth-—also the cue and talkback level
control, press-to-talk pushbutton, earphone jacks for both output channels,
and the remote line override switch.

The six mixing channels pictured to the right are for incoming lines,
tape recorder inputs, or turntables. The first of these channels has a selec-
tor key above, for two incoming sources. The next four mixers each have a
four-input selector switch pushbutton bank above, and the last mixing chan-
nel has above it three keys for monaural remote line or network input selec-
tion. All six mixing channels shown on the right side of the board have cue
switches at the closed position of their pots.

On the upper panel, to the left are the monitor pots and monitor function
selectors for each of the two output channels, the meter function key for the
left VU meter, the hidden talkback microphone between the meters, the right
VU meter and its function switch; and on the far right are the master pots for
each of the two output channels; also the mixer bus switch which permits
two output monaural operation or stereo operation, and two line out keys.
Finally this General Electric console is fully transistorized.
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CHAPTER 2 REVIEW QUESTIONS

What is a control board?

What are the two primary functions of a control board?

By what other names do we refer to a control board?

List in their proper sequence, the components of a ‘‘one micro-
phone channel®® control board.

What is a pre-amplifier?, A key?, A program amplifier?, A pot?,
A monitor amplifier?

What is the function of the master pot?

By what other names are pots known?

Define ‘‘riding gain’,

What are the purposes of the audition system of a control board?
What is the function of a talkback system in a control board?
Define ‘‘feedback’’.

What is a VU meter and for what purpose is it used?

What are the functions of a dual output console?

What is a sub-mixer?

When is a sub-mixer used?
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3 AUXILIARY CONSOLE INPUT FACILITIES

The discussion thus far has covered mainly the control board, as the primary
instrument used by the audio control operator. Mention has been made, how-
ever, of such things as microphones, turntables, and tape machines which
are also found in the studios and control rooms of a broadcast station. It
will now be seen how these auxiliary items work, and how their operation is
controlled through the console by its operator.

All of the items that are considered in this chapter are referred to as
inputs to the console. An input is a unit that feeds into the console for the
purpose of having its sound amplified and routed to the output of the console.
The console outputs will be considered in the next chapter.

Microphones

Three types of microphones are found in wide use at broadcast stations.
They are:

1. The Dynamic Microphone. It uses either a diaphragm or a con-
denser element, which is actuated by the pressure of the sound
wave. Dynamic microphones have a non-directional or omni-
directional (all directions) pickup pattern.

2. The Velocity Microphone. It utilizes a wash-board shaped alu-
minum ribbon element. It is actuated by the velocity of the sound
wave. Velocity microphones have a bi-directional or two-direction
pickup pattern.

3. The Cardioid Microphone. It is a combination of both the dynamic
and velocity types, built into one microphone. The cardioid mi-
crophone is activated by both the pressure and the velocity of the
sound wave. Cardioid microphones have a uni-directional, or one-
direction pattern.

In addition to the three above types, a combination cardioid microphone is
made for studio use. The combination cardioid has an adjustable switch on
the back of the unit which enables the operator to select the dynamic ele-
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ment alone, the velocity element alone, or to use both elements combined to
form the cardioid microphone.

Let us now take a look at some of these microphones so that they will
be familiar when they are observed in a studio, Any or all of the microphone
types shown may be found at a broadcast station. Located in the studios,
they are connected to the control board by rubber covered microphone cables
or cords which terminate in Cannon plugs (see Fig. 3-7).

Figure 3-2
Altec 633 Dynamic
Courtesy Altec L ansing Corp.

Figure 3-1
RCA ‘‘Commentator’’ Microphone
Courtesy Radio Corp. of America

Figure 3-3
Altec 21B Condenser
Courtesy Altec L ansing Corp.

Figure 3-§
RCA 77 Cardioid Microphone
Courtesy Radio Corp, of America

Figure 3-4 Figure 3-6
RCA Senior Velocity Microphone Altec 639
Courtesy Radio Corp. of America Cardioid Microphone

Courtesy Altec Lansing Corp,
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Figure 3-8 Figure 3-10

Figure 3-11
Cannon Plugs & Receptacles
Courtesy Cannon Electric Co. Figure 3-12

-

Neumann Model U-47 & U-67 Microphones
Courtesy Gotham Audio Corp.

Figure 3-13
EV Model 642 Microphone
Courtesy Electro-Voice

Figure 3-14
EV Model 643 Microphone
Courtesy Electro-V oice
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The Cannon plugs are connected to the console through Cannon recep-
tacles (sockets) which are located conveniently on the baseboards of the
studio walls (see Fig. 3-8).

At small radio stations, one microphone is located in the control room,
mounted directly over the console for the use of the combo-man. The combo-
man is a combination announcer/operator. He does his programs entirely by
himself in the control room,

Turntables

A turntable, as used at a broadcast station, is a high quality record player.
A station will have two or three turntables in each control room to permit un-
interrupted playing of records. Usually they will be placed so that there is
one on either side of the control board, within easy reach of the operator as
he sits in a swivel chair in front of the control board.

Turntables are used to play phonograph records and electrical tran-
scriptions, which are played at one of three speeds for broadcast use. These
speeds are T8 revolutions per minute, 45 revolutions per minute, and 337
revolutions per minute (rpm). Therefore, the turntables or ‘‘playback ma-
chines®’’, must be able to operate at each of these three speeds, at a simple
adjustment by the operator. Some older turntables operate only at 78 and
33% rpm.

A broadcast turntable consists of a large, heavy, flat metal revolving
plate, felt or rubber covered, and mounted on top of a cabinet. The revolving
plate is rotated by an electric motor. The motor, and the speed changing
mechanism are located within the cabinet.

Beside the revolving plate, a pickup arm which houses the stylus (nee-
dle), is mounted on the cabinet top. Also found on top of the cabinet are a
support for the pickup arm, and a filter switch, The filter switch provides
the operator with several record and transcription filters and equalizers, the
uses of which will be described later.

The switch that is used to activate the turntable motor, and the turn-
table speed-change lever may be located either on top or on one side of
the cabinet.

The layout of the above mentioned items on the turntable cabinet varies
with the manufacturer. We will examine turntables made by RCA and by Fair-
child, two of the most popular turntables used at broadcast stations (see
Figs 3-9 to 3=11),

The pickup arm is a metal rod or tube, between 12 and 18 inches in
length. It houses the reproducing cartridge containing the stylus at one end,
and carries the sound from the record or transcription to the console. The
weight of the arm and cartridge are counterbalanced at the mounted end of
the arm by a weight, or a spring, to prevent excessive wear on the records
over which the stylus travels. The mounted end of the arm is a swivel ar-
rangement that allows the entire arm to move up and down, and from side to
side across a record.

The reproducing cartridge receives the vibrations picked up from the
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Figure 3-9
RCA BQ70 Turntable Front View
Courtesy Radio Corp. of America

Figure 3-10
RCA BQT70 Turntable Top View
Courtesy Radio Corp. of America

Figure 3-11
Fairchild 530 Turntable
Courtesy Fairchild Recording E quipment Co.




Figure 3-13

RCA Reproducing
Group

Courtesy Radio Corp.
of America

AUXILIARY CONSOLE INPUT FACILITIES

record by the stylus (needle). It actd similarly to the element in a micro-
phone, and sends the sound from the record to the console. The magnetic
type of cartridge is the most widely used in broadcast stations.

High quality styli (needles) are used for broadcast purposes and are
made with either diamond or sapphire tips. It is the jeweled tip of the stylus
that rides in the grooves of a record and picks up the sound captured there.

There are two schools of thought as to whether the diamond or the sap-
phire tipped stylus should be used. The diamond tip is the harder, more
durable of the two substances, and this makes for long stylus life. However,
the very hardness of the diamond causes the records to wear out more quickly.
The sapphire tip is not as hard a substance as diamond, and therefore it
wears out faster, but it is gentler in its treatment of the record grooves.

-
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Figure 3-12

Reproducing Cartridge & Stylus
Courtesy Fairchild Recording
Equipment Co.

As the stylus is used, ‘‘flats’ are worn on its curved surface. These
flat areas then scrape against the record groove walls, and distort the qual-
ity of the sound. When the stylus becomes worn or broken, the entire car-
tridge is removed and replaced. The defective unit is sent back to the manu-
facturer for repair and reconditioning.
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A filter/equalizer is standard equipment on broadcast turntables. The
operator, when playing a record or transcription, chooses the filter or equal-
izer which makes the recording sound best to his ears, by means of a multi-
position switch on top of the turntable cabinet.

Filters and equalizers are necessary because of the nature of the ma-
terial of which the record is made—usually a vinyl plastic or a shellac.
They are necessary as well, because of inherent vibrations of the metal in
the stylus and pickup arm, and dirt particles deposited in the record grooves
—all of which prohibit a true and accurate reproduction of the sound fre-
~ quencies that originally entered a microphone at a recording session.

The human ear, on the other hand, is a highly sensitive aural or hearing
device. It becomes keenly aware of the difference between actual sounds,
and their recorded reproduction.

The operator must compensate for the sound frequencies that are lost or
distorted, due to the mechanical inability of the record and the pickup arm
to reproduce them. He uses record equalizers which replace, as far as the
ear can tell, the high and low frequencies which otherwise would be lost to
the listener.

Records tend to become noisy and scratchy sounding from repeated use,
and the adherence of dirt particles to the groove surface. The operator uses
filters to alleviate this noisy condition before the records are sent ‘‘out on
the air”.

Noisy music records are a near guarantee that the listener will search
his dial for another station or channel that is presenting music without the
distraction of noise.

Figure 3-14
Fairchild Filter Outside View
Courtesy Fairchild Recording E quipment Co.
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Tape Playback

In recent years, tape recorders have become must equipment in the up-to-date
control room. While they serve a similar purpose to turntables, they are
infinitely more flexible in their operation and use.

Entire network shows may be tape recorded in advance for later play-
back. Sports programs, special events, and on-the-spot news items may be
recorded for later insertion into the stations program schedule. Talks by in-
experienced speakers may be tape recorded and later “‘edited,”’ to remove
those embarrassing long pauses, and the hemming and hawing that goes with
inexperience in front of a microphone.

All of these abilities, and particularly the ability to ‘‘erase’’ the tape
when no longer of use, and the re-use of it for other tape recording, make
tape recorders a requirement of good broadcast station operation,

A tape recorder consists of:

1. A tape transfer mechanism which moves the tape from a feed reel,
past the tape heads to a takeup reel, at a constant speed. The
constant speed is maintained by a capstan, a pair of tangent
wheels or rollers through which the tape must pass.

2. A speed changing switch, and a start switch. The start switch
can usually be positioned to Record, Play, Fast Forward, or
Reverse.

3. From one to three tape heads, which either record, erase, or play-
back the tape as required, as the tape passes across their sensi-
tive surface areas.

4. A recording amplifier to impress the sound onto the tape through
the record head.

5. A playback amplifier to feed the sound that is impressed on pre-
viously recorded tape, to the control board. The sound on the tape
activates the playback head which sends it to the playback
amplifier,

6. An erase oscillator to clean unwanted, previously recorded sound
from the tape. The erase oscillator operates the erase head, which
in turn erases the tape.

FEED REEL

RASE HEAD

TAKEUP REEL

Figure 3-15

RECORD HEAD
PLAYBACK HEAD

@ @ @ Tape Transfer Mechanism & Tape Heads

TAPE
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The tape heads are arranged in a line near the tape transfer mechanism.
They are usually aligned in this order: erase head, recording head, playback
head,

In the less expensive home-recorder tape machines, the functions of the
tape heads are carried out by two heads or sometimes by one combination
head with, of course, a subsequent loss of reproduction quality.

The exact placement of the tape machine in the control room varies from
station to station, the important thing being that it is within easy reach of
the control operator.

Tape recorders for broadcast use are operated at either 7.5 inches per
second (ips), or at 15 inches per second. The standard operating speed set
by the NARTB (the National Association of Radio and Television Broad-
casters) is 15 ips, with a sub-standard of 7.5 ips. Some home tape recorders
operate at 3% ips, for economy of tape, but with a subsequent loss in re-
productive quality, others operate at 7.5 ips, and a very few at 1% ips. The
phonograph recording industry uses some machines that operate at 30 ips for
maximum ease in editing, and maximum quality of reproduction.

Two examples of the most widely used tape machines in the nation’s
broadcast stations are the Ampex and the Magnecorder. The Magnecorder is
familiarly known to broadcast men as the ‘“Maggie’’.

Magnecorder Operating Instryctions

1. Turn the power switch ON,

2. Place an empty reel on the takeup spindle which is located on the
right side of the machine. Fasten the retaining spring to hold the
reel on the spindle.

3. Place a reel of tape on the feed spindle which is located on the
left side of the machine. Fasten the retaining spring to hold the
reel of tape on the spindle.

4. Run the loose end of the tape from the feed real over the top idier
wheel, around and under the bottom idler wheel, across the tape
heads, through the constant speed capstan rollers, and attach it
to the takeup reel.

5. To record on the Magnecorder, turn the selector switch to the
record position. Turn the motor start switch to the forward posi-
tion, and procede to ride gain on the program being recorded.

6. To play back on the Magnecorder, turn the selector switch to the
playback position. Turn the motor start switch to the forward
position,

7. To rewind the tape, lift it from the tape heads and the idler
wheels, Turn the motor start switch to the rewind position,

Ampex Operating Instructions

1. Turn the power switch ON,
2. Place an empty reel on the takeup spindle which is located on
the right side of the machine,
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Figure 3-16
Magnecorder Tape Recorders
Courtesy Magnecord Incorporated




Figure 3-17
Ampex Tape Recorders
Courtesy Ampez Electric Corp.

3. Place a reel of tape on the feed spindle which is located on the
left side of the machine.

4. Set the speed-change switch for either 7.5 or 15 IPS as desired.

5. Set the tension switch for either large or small reels.

6. Open the gate which covers the tape heads by pulling its handle
forward, towards the front of the machine.

7. Run the loose end of the tape from the feed reel through the feed
reel idler, between the gate and the tape heads, through the con-
stant speed capstan rollers, through the takeup tension arm, and
attach it to the takeup reel.
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8. Close the tape head gate.

9, To record on the Ampex, turn the selector switch to the play
position. Depress the start pushbutton, wait a few seconds, then
depress the record pushbutton and procede to ride gain on the
program being recorded.

10. To play back on the Ampex, turn the selector switch to the play
position. Depress the start pushbutton.

11. To rewind the tape, open the tape head gate, turn the selector
switch to the rewind position, and depress the start pushbutton.

Field Tape Inputs

In addition to the Magnecorders and the relatively large studio-type Ampex
recorders, there are professional tape machines of a more portable nature
which are used in ‘‘field,”’ or away-from-station work. Two of the more
popular recordsrs of this type are the Stancil-Hoffman M9 Minitape and the
Ampex 600 series, the latest of which is the 602.

Figure 3-18
The M9 Minitape
Courtesy Stancil-Hoffman Corp.
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The M9 Minitape

A small recorder weighing 13 pounds, battery operated and completely tran-
sistorized. The batteries are the nickel-cadmium rechargable type which
will permit four to five hours of recording before recharging is necessary.
The M9 has automatic gain control, adjustable through the setting of a high-
gain, normal-gain switch on the right side of the tape deck. The recorder
will accept up to 5-inch reels, permitting 15 minutes of recording at 7% inches
per second. The tape is threaded from the feed reel on the left, past a tape
guide, through the head assembly slot, between the capstan and pressure
roller, around the outside of the right guide and onto the takeup reel. Spring
clip hold-downs retain the reels in place with the recorder held in any posi-
tion. To the left of the head assembly is the mode switch which places the
machine in Rewind, Off, Play, or Record—with the safety interlock.button
depressed.

On the outside of the case, adjacent to the' handle, are the Battery
Charger-Earphone connector, the Stop-Start switch which operates the re-
corder in all modes, the slide type selector switch which permits monitoring
of either the input sound or the reproduced output sound while recording,
and the Microphone connector.

The M9 is employed primarily under conditions where there is no power
(AC) available for the more conventional recorder, or where the recording is
to be made in a mobile situation.

The Ampex 600 Series

These recorders, the latest of which is the 602 (pictured here), have become
the workhorses of the field recordist in recent years—an extremely rugged
machine weighing 28 pounds. The seven-inch (1200 ft.) feed reel is placed
on the left spindle of the tape deck and the rubber hold-down is pressed onto
the spindle tip. The tape is threaded through a roller tape guide, through
the head assembly, between the capstan and pressure roller, outside of the
right guide post and onto the takeup reel.

To the right of the capstan are two mode switches. The first is the
Play-Record switch, with a safety interlock button which lights up when
depressed to Record. The second switch provides Fast Forward or Fast
Rewind. These switches are mechanically interlocked so that only one may
be engaged at one time.

On the panel below the tape deck is a standard VU meter. Below the
meter are the microphone level control, the monitor selector switch enabling
listening to ecither the input sound or that which has been recorded on the
tape, the line level control, the microphone connector, and the power switch
and earphone jack. Connections for AC power, line input and line output
are made through an open window in the right side of the carrying case. This
recorder may be used as a remote line amplifier as well as a recorder.
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Figure 3-19
The Ampex 602
Courtesy Ampex Corp.

Figure 3-20
Cartridge Tape Recorder
Courtesy Radio Corp. of America

MenOpygy,

Incoming Lines

Many broadcast stations are network affiliates. A network is a broadcasting
company that provides local stations with many programs each day. These
programs originate in the network’s studios, or at large metropolitan stations
called key stations of the network. The ‘‘net’’ programs are sent to the
local station via telephone lines. These special telephone company or
‘““telco’” lines are run in what are called ‘‘loops”’, throughout the United
States. Program feeds to the local station are provided on a fee basis from
these loops.
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Another service of the telephone company used by broadcast stations is
its remote line service. When a broadcast station does a remote broadcast
or nemo from a movie theater, sports arena or banquet hall, the telephone
company sets up lines between the remote paint and the station.

Two pairs of lines are sometimes ordered for a remote broadcast. One
pair is used as the radio or audio line, the line on which the program is fed
from the remote point to the studios. The other pair is called the ‘‘order
wire’’. It is used as an emergency line in case of failure of the radio or
audio line, and also as a private telephone line between the operator at the
‘‘remote’’, and the operator in the station’s control room.

In the event of a failure of the radio or audio line, the operator at the
studio calls his associate at the remote site quickly on the order wire. He
explains the situation and they reverse lines so that program is fed to the
studio on the order wire, with a minimum of lost air time.

Several classes of audio line service are available to the broadcast sta-
tion at a fee commensurate with the line quality:

Class AAA Line—Ordered for continuous use, having a
frequency range of from 50 to 15,000 cycles per second.

Class AA Line—same usage, with a frequency range of
from 50 to 8000 cycles per second.

Class A Line—same usage, with a frequency range of
from 100 to 5000 cycles per second.

Classes BBB, BB, and B Lines—Ordered for occasional
useage with the same frequency characteristics as the comparable
A lines.

Class C Line—Ordered for continuous use with a fre-
quency range of from 200 to 3500 cycles per second.

Class D Line—Ordered for occasional use with the fre-
quency characteristics of the class C line.

Class E Line—Ordered for occasional use, with a fre-
quency range of from 300 to 2500 cycles per second.

Thus, a broadcast station would order its lines dependent upon the quality
needed and whether full time or occasional use is the deciding factor.

Echo and Reverberation Effects

Echo and reverberation are often used for special or trick effects, or to lend
additional aural perspective to a broadcast.

If a dramatic sequence portrays a mountain climber who has fallen into
a crevasse, then reverberation may be added to his cries for help, to add
needed aural depth to a studio ‘‘crevasse’. If the same mountain climber,
now rescued, yodels his song of gratitude from the top of a hill, then echo.
might be added to his song, to make up for the lack of actual hills in the
studio.

Echo and reverberation are both conditions which result from the delay
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and subsequent reflection of sound waves. If the time delay between the
original sound and its reflection is short, reverberation, or sound overlapping,
is the result. If the time delay is great enough so that the original sound has
disappeared before its reflection is heard, then the condition is called echo.

Echo and reverberation occur naturally in large open spaces with re-
flective backgrounds, but they may be created and controlled artificially at
a broadcast station. An electronic instrument called a reverberation unit can
be used, which introduces an adjustable time delay to sound that is fed into
it. One such device is manufactured by the Audio Instruments Company.

The audio operator connects the microphone which will require the intro-
duction of echo or reverberation, so that its pre-amplifier can feed into either
the program amplifier as it usually does, or so that it can feed into the input
of the reverberation device. The instrument is then set for the required time
delay,

The operator throws an auxilliary key on the console to switch the mi-
crophone in question from its normal feed to the program amplifier, to a feed
to the reverberation device. The delayed sound is then returned to the con-
sole and appears on another auxiliary pot and key. Thus, the operator can
change the sound that is picked up by this one microphone from no-echo to
echo, and back to no-echo, at will. He can ride gain on both the sound that
is entering the reverberation device, and the delayed and reverberated sound
that is emanating from it,

Still another method that is used to obtain echo and reverberation ef-
fects at a broadcast station, is the use of an echo chamber. A large, highly
reflective room, usually an empty cellar, or an empty elevator shaft is em-
ployed at the larger stations. Smaller stations sometimes use a large wooden
box, constructed as a maze, with hard, polished inside surfaces. If a mi-
crophone and several loudspeakers are mounted in this room, shaft, or box,
we have an echo chamber.

The loudspeakers are mounted so that each is a distance further away
from the microphone than the one preceding it, thus permitting the operator
to feed the sound from the studio microphone to any one of the loudspeakers.
The operator chooses the loudspeaker which will give him the required de-
gree of reverberation. He then feeds the sound to that loudspeaker. It is
reverberated in the chamber, and picked up by the microphone in that same
chamber. The reverberated and delayed sound is then returned to the console
and appears on an auxiliary pot and key. The operator can then choose either
echo or no-echo for the microphone, and ride gain on both.
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CHAPTER 3 REVIEW QUESTIONS
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16.
17,

. Define an input to the console.

Name four inputs to a console.

How many types of microphones are used in broadcasting? Name
them.

Explain the directional characteristics of each microphone type.
In what manner are microphones connected physically to a console?
What is a turntable? For what purposes are they used at a broad-
cast station?

At what speeds are records played?

What is a stylus? Of what materials are styli made?

What is the purpose of a filter? An equalizer?

Give the advantages of tape recordings over disc recordings.
What are tape ‘‘heads’’? Describe their uses,

What is a tape transfer mechanism? Describe its operation.

What are the standard tape speeds approved for use in the broad-
cast industry?

Name the various types of incoming lines to a console.

Name and explain the classes of line service available to a
broadcast station,

What is an echo chamber?

For what purposes are reverberation and echo used on a broadcast?



CONSOLE OUTPUT FACILITIES

We have until now considered some of the equipment which feeds into the
audio control console, to be amplified and routed. At this point we will be-
gin to discuss the uses that are made of sound when it leaves the output of
the console.

Lines Out

The amplified sound is sent out of the console on lines, or wire circuits.
There are two categories into which these lines fall:

1. Telephone lines to outside points.

2. Internal lines to points within the broadcast station.

Lines to the Transmitter.

The most important lines out of the console are the lines that go to the
transmitter. The transmitter, you will recall, is the device that sends the
sound through the airwaves to the listener at home. There are always two
lines to the transmitter: the normal program line and the emergency, standby
line, which is switched in when the program line fails for any reason.

In some small broadcast stations, the transmitter is located within the
same building as the studios. The lines to the transmitter would then be
internal lines. If, on the other hand, the transmitter is located some distance
away, the sound is sent to the transmitter via telephone company lines.
Class A lines are used, to maintain a high sound reproduction quality.

The sound quality of the program will suffer from distortion, and indeed
the modulator tubes of a broadcast transmitter may be blown by sudden heavy
surges of high sound volume from the control console. The control operator,
no matter how alert, will occasionally be occupied elsewhere when the sound
volume rises abruptly. He will be unable to adjust the pot quickly enough to
prevent the sudden volume rise from leaving the console for the transmitter.
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CONSOLE OUTPUT FACILITIES
To protect the transmitter tubes from damage, and to prevent sound dis-
tortion, a limiter unit is employed. The limiter is installed near the trans-
mitter and the program line from the control console feeds through the limiter
and then to the transmitter. The function of the limiter is to automatically
lower abnormally high peaks of sound volume to normal levels before they
reach the transmitter.

Lines to Loudspeakers, Monitor Bus.

Mention has already ‘been made of the part that loudspeakers play in the
control room and studio. The operator must he able to hear the program that
is emanating from the studio. The talent in the studio should be able to hear
those portions of the program coming from the control room, on records or on
tape.

In addition to the control room and the studio, there are other locations
at a broadcast station where outgoing programs must be heard; some of these
locations are:

Station manager’s office.

Program director’s office,

Chiefl engineer’s office.
Announcer’s lounge or standby room.
Sponsor’s auditioning room.
Station’s reception room.

All of these locations and possibly more, depending upon the size of the
of the station, have loudspeaker installations. These loudspealers are con-
nected by lines to the monitor amplifier of the console in the control room of
the originating studio.

This system of lines which runs to many rooms and offices throughout
the broadcast station building is called the monitor bus.

Lines to the Network.

If the broadcast station is a large one in a metropolitan area, it may be
a key station in its network and originate programs for its network, Individual
programs, but not its entire daily program schedule, are fed to the network
from the control board of the originating studio via telephone company lines.

Lines to fecording Rooms.

Some broadcast stations, particularly the larger ones, have a special
room where their recording is done on tape, on disc, or hoth. In this room
are large tape recorders and massive disc recorders. The program material
to be recorded is sent via internal lines from the recording studio’s control
room, to the recording room, At small stations, recording is done on equip-
ment located in the control room.
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Lines to Master Control Room.

Broadcast stations having a large number of studios employ a master
control room for routing programs. Instead of having lines to the transmitter,
network, monitor bus, and recording room from eacs studio, the studios each
have one line to master control. In the master control room, the programs are
routed to their various destinations by the master control operator, This sys-
tem saves duplication of lines from the studios, and provides a single point
of control of the quality and sound volume of all programs emanating from
the broadcast station,

Figure 4-1
CBS Master Control Room
Courtesy Columbia Broadcasting System
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Lines to Warning Lights.

To discourage unauthorized persons from entering a studio while it is
on the air or during a recording session, and possibly disturbing the actors
and announcers, an easily-visible sign is mounted above each studio door.
The sign usually reads, ‘‘On The Air’’, or ‘‘Recording-Keep Out’’.
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