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HELIAX
COAXIAL CABLE...

the ultimate

" in high power
© performance

. : J - 1tages
or transmission of hig A F. One piece connects
transmitter to antenna. Eliminates the numerous flanges
and bullets of rigid systems. HELIAX is easiest
to plan. Easiest to install. Most reliable. r
Corrugated conductors eliminate the differential
| expansion problems. Cable can be clamped directly to
tower, buried directly in earth.
,ANDF!EW Standard types and sizes up to 8.
Communicate with Andrew.
ANDREW CORPORATION, 10500 W. 153RD STREET, ORLAND PARK, ILLINOIS 60462, PHONE (312) 349-3300 n.
L] Wwewamaticantadiahisternicem.s
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Cohu’s Broadcast Color Film Camera
offers superlative performance with com-
plete convenience at a moderate price.

Rapidly adjust for poor tilm
colorimetry with “Instant Paint Control”
and return to normal colorimetry with the
touch of a button. Enjoy ease of operation
with precision triple action automatic cir-
cuitry. Reduce annual retubing costs to an
industry low with three long-life separate
mesh vidicons.

A new optical system design virtually
eliminates flare and ghosting to give you
unsurpassed colorimetry. All circuit boards

THE

Eﬂfﬂ»ﬂ "'m h 3

REGISTER THE

CAMERA IN ONLY

2TO 3 MINUTES

COLOR
BALANCE
IN LESS THAN
3 MINUTES

are silkscreened with each circuit function
clearly designated by name. The price
includes image enhancer, color encoder,
remote setup and control panels, remote
setup and waveform monitors and a cable
connector kit.

For complete information on the
Model 1500 contact Cohu Electronics, Inc.,
Box 623, San Diego, California 92112
Telephone 714-277-6700 TWX 910-335-1244

ELECTROMNICS, INC

SANDIEGO DIVISION

3y

CHANGE A VIDICON
IN 30 SECONDS #888 me
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16 Emergency Broadcasting. An exclusive article on emergency
broadcasting written by an official of the Office of Telecom-
munication policy Charles Joyce, Jr.

22 Directional Adjustments. The author reveals a plan designed
for making directional antenna adjustments with a small en-
gineering team. J. G. Rountree.

26 A Custom Audio Design For TV. There was not an abundance
of money or engineering time, but the maintenance supervisor
of a Denver TV station tells how a completely new audio
production room was designed and built. Les Dunn.

32 Remember The Versatile Relay? The author reminds us that
while solid state components are gaining acceptance, there
are still many meaningful uses for the relay. Fred Chapman.

34 Communication Applications for the PPL. A Signetics design
engineer discusses the theory and application of the phase
locked loop. Jack Mattis.

40 An Old Unit Provides New Answers. The Monarch Network
worked for three years with a telephone company to improve
telephone remotes. Their surprising results came by using
the recorder connector. Sidney King.
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If you are considering TV automation for your station, write for our new detailed bro-
chure describing the APC-2000 Automation System and Associated Master Control
Switching equipment. GVG Computer-Controlled Systems are supplied in building block
form. This feature allows users to start with 15-event break capability, which can be ex-
panded at a later date to provide a full day’s programming with automatic logging.

THE GRASS VALLEY GROUP, INC. A&

FOR ADDITIONAL INFORMATION, CONTACT GRAVCO SALES, INC.

6515 Sunset Blvd. Station Plaza East 125 South Witke Road Redbird Airport 1644 Tullie Circle, N.E.
LOS ANGELES, CALIF. GREAT NECK, N.Y. ARLINGTON HEIGHTS, ILL. DALLAS, TEXAS ATLANTA, GEORGIA
1213) 1626618 {516) 487-1311 {312} 394.1344 1214) 3301245 1404) 634-0521
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DIRECT CURRENT
FROM D. C.

FEBRUARY, 1972

by Howard T. Head

TV Remote Control Rules Go Into Effect Unchanged

The Commission has denied several petitions for re-consideration of
various aspects of the new rules governing the remote control of tele-
vision broadcast transmitters. The three major networks, as well as
several individual licensees, had complained about the required five-day-
a-week transmitter inspections, the requirement for observing the VIT
signal every thirty minutes, and the components of the prescribed VIT
insertion signal (See Dec., 1971 Broadcast Enginepring).

Even these various reconsideration petitions disagreed among themselves
as to what should be substituted for the presently-required VIT waveform.
The absence of such agreement left the Commission little choice but to
prefer the waveform already adopted. On the matters of half-hourly
logging and daily inspection, the Commission emphasized that the primary
reason for the adoption of the new rules had been to improve color
picture quality, and that considerations of economies in transmitter
operation were only secondary.

The Commission did, however, provide additional time for UHF ETV
stations to comply with the new rules when operating by remote
! control, and extended the date to April 30, 1974. The present deadlines
of April 30, 1972 for commercial UHF stations and April 1, 1972 for
commercial VHF stations remain in effect. Several new remote-control
authorizations under the new rules have already been issued.

Canadian Domestic Satellite Plans Well Under Way

While the FCC continues to delay action on pending proposals for a
domestic satellite relay system for the U.S5., Canada is pressing ahead
with its own plans. The Canadian organization, known as Telesat Canada,
is a private corporation chartered by Parliament in 1965 and subject to
the usual common-carrier regulation. Ground stations are now

under construction and the components of the satellite are being

tested. Present schedules call for a launch of the satellite from Cape

Kennedy before the end of 1972. Regular operation is expected to begin
shortly thereafter.

The Canadian satellite system will be used for the relayving of tele-
vision, radio, and telephone communications. Satellite relaying is of
particular importance in Canada, particularly in the remote areas of

northern Canada which presently have no other reliable means of
communication.

BROADCAST ENGINEERINE
L b
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Now . .. Belar. Belar is the only company that has the necessary type approvals

on all three monitoring systems. Belar accuracy permits use of the maximum power
allowable and maximum power means maximum profit. Add to this that all

Belar equipment is immediately available.

Isn't it time you stopped running around and finally settled for a company that can
handle all your frequency and modulation monitoring needs? Contact Arno Meyer . . .

he’'ll show you the way.

n B I l A n BELAR ELECTRONICS LABORATORY, INC., DEPT. BE-
{ BOX 83, UPPER DARBY, PA. 19084 « (215) 789-0550
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(Continued from page 4)

Controversy Continues on Picture Coding System

The Commission has granted International Digisonics Corp. (IDC)
additional time to submit technical studies in support of its proposals
for relaxed tolerances on the transmission of coded picture information
(See Nov., 1971 D.C.). In the meantime, the television networks and
individual stations have been studying the present coded transmissions
by means of pulse-cross displays which, by grouping the four corners of
the picture near the center of the kinescope, make observation of the
coded corners relatively simple.

The observations are generally indicating that even under the proposed
relaxed rules, the coded material as it is now being transmitted falls
outside of the permitted areas for a substantial portion of the time.

CBS has given notice that after February 1, 1972, it will no longer
transmit material carrying the IDC code, an action which has brought loud
protests from IDC. IDC has asked the Commission to permit the employment
of codes falling outside of the permitted area for periods of time not to
exceed one second in duration.

New Height Determination Technigue to be Permitted

The Commission has announced that applicants for land mobile base station
licenses in the 470-512 MHz band (shared with IV broadcasting), who must
make a showing of the effective antenna height, may do so by employing a
computer method originally developed by the Commission. This method
employs computer tapes developed by the U.S. Air Force, which reduce
ground elevation data on topographic maps to a computer eguivalent.
Comparisons by the Commission have indicated that the accuracy of the
method compares quite favorably with conventional manual methods.

The principal advantages of the computer technique are that answers may
be obtained at only a fraction of the time and cost of present methods.
The new method has obvious applicability to FM and TV broadcasting, but
for the present the Commission is confining its use to land mobile
applications.

The Commission has also proposed to permit land mobile base stations in
the 470-512 MHz band to employ effective antenna heights in excess of
500 feet above average terrain, the presently prescribed limit. A reduc-
tion in power would be required for effective antenna heights above 500
feet to avoid any possibility of increased interference.

Short Circuits

Congratulations are in order for veteran FCC'er Harold Kassens who has
been appointed Assistant Chief of the Bureau...A VHF television trans-
lator in Michigan has been ordered off the air to protect a new UHF
station...Several CATV systems in the Midwest which have proposed distant
Signal carriage permissible under the Commission's "letter of intent® to

Congress (See Sept., 1971 D.C.) have been reminded that the proposed new
rules are not yet in effect.

BROADCAST ENGINEERINC
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ifont is the completely automated television
olay system that does all your titling instan-
‘€ously. One typist can compose news flashes
lother messages in real time that are graphi-
Y superior. Because Vidifont features pro-

tional letter spacing . . . a choice of type
s and sizes . . . upper and lower case char-
&rs . . . word-by-word color . . . push-button

tering . . . three-speed flashing . . . built-in
AINg . . . and roll and crawl. Vidifont can pay

back your investment in less than one year .
while making your station the undisputed leader
in your market.

CBS LABORATORIES

A Division of Columbia Broadcasting System, Inc
227 High Ridge Road, Stamford, Connecticut 06905
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AM: Old Fashioned, But Still Good

Dear Editor:

Compatible single side band for
the AM broadcast band as sug-
gested by Mr. Floyd's letter in
November BE, is not a practical
solution to the AM interference of
coverage problem.

CSSB cannot be demodulated
by the universally used diode de-
tector. Both sidebands rust be
present for low distortion demodu-
lation. In the case where the side-
band and carrier amplitudes are
the same, the demodulated output
of a diode will contain 22 percent
2nd harmonic distortion. In older
CSSB systems this was overcome
by generating distortion products
at the transmitter out of phase with
those generated by the diode to

produce a resultant signal of low
distortion. Theoretically this would
work if the receiver IF bandwidth
was suflicient—requiring careful
tuning—and the phase and ampli-
tude of the transmitted distortion
information cancelled at the diode.

The only way to demodulate a
SSB+carrier signal is by using
exalted carrier or product detector
circuitry such as the commercial
communications systems use —
something not found in entertain-
ment receivers. Old fashioned or
not, AM is still pretty good.

Francis Sherwood
Mgr. Audio Engineering
Radio Free Europe
Munich, Germany

Exciter |dentified
By BE Reader

Dear Editor:
In the December issue of BE,
Letters to the Editor, there was
letter “Exciter Identification Hel
Needed.” We have advised Mark
Worley of KAMU-TYV that the ex-
citer is a Standard Electronics
exciler. An instruction book and
(Continued on page 10)

SEND YOUR
LETTERS TO THE EDITOR
to
Broadcast Engineering
1014 Wyandotte
Kansas City, Mo. 64105

for your every broadcasting need, and with 100% financing!! It's faster, easier, and less costly for you to let

SPARTA service your needs.

A smooth and profitable operation is yours with SPARTA equipment because value is built in, i h a way th
dollar for dollar you can't find a better buy in quality broadcgstpproducts. uee ullt I, in sueiel

Call or write us today and we’ll send you colorful brochures detailing our complete product line.

SPARTA HAS EVERYTHING!!

2 PARKTA ELECTRONIC CORPORATION

S851 FLORIN-PEAXKINGS RDAD SACRAMENTO, CALIFORANIA 956828 (316) 383-5353

A DIVISION OF COMPUTER EQUIPMENT CORPORATION

Clrcle Number 41 on Reader Reply Card
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THE ABTO EQUATION:

Black and white into color.
Think what it means to you...

Abtography. An accomplished miracle. A new color video
system. You shoot with standard black and white film. You
process quickly, inexpensively, as with any black and
white stock. You show in briltiant color.

See it in operation now. Color at half the cost. In less
time. With greater operational flexibility. That’'s what the
Abto Equation means to you. A whaole new horizon...or
should we say rainbow . .. of possibilities in programming

The Abto system is amazingly simple, inexpensive
to install. The more you use il, the more money you save
And if you wish 1o use black and while or conventional
color film, the Abto system handles them with no problem
Yes, Abtography even works with slides. Shoot in black
and white. Show in full color

The only problem with the Abto Equation is that it's
hard 1o believe. Seeing is still believing. Arrange a demon
stration. Come skeptical. Get the facts in black and white
You'll leave thinking color

Demonstrations will be arranged in the arder in which
requests are received. We anlticipate a deluge

qbto..

1926 BROADWAY / NEW YORK, N.Y. 10023/ (212) 787-5000

www.americanradiohistorv.com
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Letters
(Continued from page B)

schematic have also been sent 10
Mr. Worley.

We appreciate the comment that
“the unit is well built with quality
components...” Thank you for the
service your fine publication pro-
vides to both the broadcaster and
to us, the manufacturer.

Bill Ziliger, Sales Mgr.
Standard Trans. & Elect. Co.
Red Bank, N.J.

Elephant Needed With
Light Step

Dear Editor:

1 am at a loss how a broadcast
station is 10 maintain a good weight
on a record when that recording is
warped or otherwise damaged. |
have almost had to hire an elephant
to weight the tone arm to keep
the stylus from bouncing on the

disc. 1 would assume that this
method is disastrous to stereo-
phonic disc

Another related problem is the
fact that people entering the con-

trol room, and perhaps stepping 0o
heavily, cause the needle to bounce
off the record (this occurs on
weights lighter than 2 grams). The
tone arm | am using is a Viscous
damped Gray arm with a Stanton
cartridge.

Randall B. Sturm, CE
KWYR AM-FM
Winner, 5.D.

Moving?
Send Your Change
Of Address To:

Brouadcast Engineering

1014 Wyandotte
Kansas City, Mo. 64105

National Radio Month
Theme For 1972 Is:
“Sound of Service”

The National Association of
Broadcasters announced the selec-
tion of “*Radio...the Sound of

Service”” as the 1972 National
Radio Month theme.

James H. Hulbert, NAB execu-
tive vice president for public rela-
tions said the theme was chosen
“to reflect the continuing relation-
ship between the nation’s radio
stations and the people they serve.”

National Radio Month, an an-
nual, month-long event celebrated
each May, is designed to acquaint
the public with the many and varied
services radio provides. The ob-
servance is sponsored jointly by
NAB, its nationwide radio mem-
bership and the four national radio
networks.

N
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71 MOVING W VOO SFENE ALL YO0E TME
HELE ANYRAF!

the sound of Neve
1s world wide |

NOW
in the

US  Neve expertise in the Broadcast Industry

Exemplified by this Stereo Broadcasting Console, built to the requirements of the BBC and installed in the
Concert Hall, Broadcasting House, London.

Designed by Neve, and believed to be the most comprehensive broadcasting console ever built.
Rupert Neve Incorporated

Berkshire Industrial Park, Bethel, Connecticut 06801
Yelephone (203} 744-6230 - Telex 969638

10

Clrcle Number 10 on Reader Reply Card
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Rupert Neve & Co.. Ltd., Cambridge House, Melbourn, Royston, Herts, England
Rupert Neve of Canada, Limited, P. O. Box 182, Etobicoke, Onlario

BROADCAST ENGINEERINC
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Remote Control Extension

UHF noncommercial educa-
tional television broadcast stations
have been granted time until
April 30, 1974, by the Commission,
to comply fully with recently
adopted rules governing the re-
mote control operation of UHF
and VHF television stations
(Docket 18425).

The remote control regulations,
which amended Part 73 of the rules,
were approved by the Commission
in two actions—a First Report and
Order, adopted March 17, 1971,
stating the basic requirements for
remote control of VHF and UHF

lelevision stations, and a Second
Report and Order, adopted
August 18, 1971, specifying regula-
tions for the use of vertical inter-
val test signals by remote con-
trolled stations.

The Commission authorized ad-
ditional time for UHF ETV sia-
tions to meet certain requirements
of the new rules in response 10
petitions for reconsideration of the
First Report and Order, but de-
nied any other relief. Petitions for
reconsideration of the Second Re-
port and Order were also denied.

(Continued on page 12)

FM Translator Permits Granted

The first applications for construction permits (CP)
for FM radio translator stations, in the FM radio
translator service created by the Commission in Sep-
tember 1970, have been granted by the Chief, FCC
Broadcast Bureau.

Granted simultaneously, on December 21, 1971,
were CPs to: Wisconsin Christian Broadcasting Foun-
dation, Inc., to serve Viroqua, Wis., by rebroadcast-
ing WRVB-FM, Madison, Wis.. on 106.3 MHz
(BPFT-1): Communications Investment Corporation,
to serve Evanston, Wyo., by rebroadcasting KQMU,
Salt Lake City, Utah, on 105.5 MHz (BPFT-4); and
KSL, Incorporated, to serve Brigham City, Utah, by
rebroadcasting KSL-FM, Salt Lake City, on 105.5
(BPFT-8).

Although more than twenty CP applications for
FM translator stations have been filed in recent
months, action on some of them was delayed because
of the lack of type accepted equipment. Several manu-
facturers have recently indicated that they intend to
seek type acceptance for their FM Translators.

Each of the three granted CP applications proposes
operation with peak transmitter output power of one
watt. Under the rules, FM translator stations in areas
west of the Mississippi (except central and southern
California) would be permitted to operate with ten
watts peak transmitter output power.

The translators are used to improve a broadcast
station’s signal in sections in its service area where it
may be weak because of terrain or other conditions.
A translator is actually a low power broadcasting
station which receives the station’s signal and re-
broadcasts it.

February, 1972

WwWWwWWw.americanradiohistorv.com

Here’s
today’s
newest
1kW AM
transmitter

GATES’
BC-1H

Gates' new BC-1H 1000 watt AM trans-
mitter features reliable, long life 833A
tubes, solid state oscillator, instanta-
neous power cut back to 250 watts, and
120% positive peak modulation capa-
bilitles. It will be operating reliably at
your station for years to come. Get the
details on tomorrow's transmitter today.
Write Gates Radio Company, 123Hamp-
shire Street, Quincy, Illinois 62301

s GATES

S

A DIVISION OF HARRIS-INTERTYPE

Circle Number 11 on Reader Reply Cord
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PROFESSIONAL ALIGNMENT TAPES

Industry's Best! Splice-free first-
generation masters tor reel (Model
AT-100) and cassette (Model AT-
200) which provide zero reference,
azimuth alignment and frequency

response tests.

& ...

. - | —— -

PROFESSIONAL HEAD CLEANER

Specially formulated in spray and
liquid form for professional and
industrial applications. Completely
cleans VTR, audio, digital and in-
strumentation heads, microwave
equipment, white rooms and

magnetic tape.
See your Nortronics distributor today!

®

world's leader in magnetic heads

NORTRONICG

e —
3 Y

Circle Number 12 on Reader Reply Card

The First Report and Order re-
quired stations to make transmitter
inspections at least five times each
week, although weekly inspections
were permitted if the station was
equipped for auxiliary operation
with at least 20 percent of autho-
rized power in the event of main
transmitter failure. UHF stations,
formerly operated by remote con-
trol under rules requiring trans-
mitter inspections only once a
week, were to become subject to
the five-a-week rule requirements
within one year of the effective
date of the rules.

Petitions for reconsideration of
the First Report and Order, filed
by a number of UHF licensees
and by the National Association
of Educational Broadcasters, asked
that all UHF be exempted from the
new inspection requirement or be
granted a five year grace pernod.

In denying these requests, the
Commission said that the best over-
all service to the public will be
provided when remote controlled
stations all operate in full com-
pliance with the amended rules. It
noted, however, that UHF ETV
stations have unique financing prob-
lems (the larger part of their funds
come from state legislative action
or from Federal grants, the Com-
mission said, and a long lead time
is usually required for obtaining
additional amounts) and found good
cause for giving educational sta-
tions a longer time to meet the
more frequent inspection require-
ment. UHF ETV stations may con-
duct transmitter inspections at
intervals of one week, whether or
not the stations have facilities
for auxiliary operation, until
April 30, 1974,

Commercial UHF stations will
have until April 30, 1972, to comply
with the regulations, as originally
proposed.

Petitions for reconsideration of
the Second Report and Order were
filed by the three major television
networks, Kaiser Broadcasting
Corp. and Forward Communica-
tions Corp., objecting to certain
characteristics of the test signals
that were adopted, the degree to
which the test signals occupy the
vertical interval and to require-
ments for observing and logging the
test signals.

Denying

these requests, the

www.americanradiohistorv.com

Commission stated that while

there might be some redundancy in |
the prescribed test signal format,

it did not seem to place a substan-

tial burden on the broadcaster, or, |

at this time, to cause ‘‘needlessly

great occupation of vertical inter-

val space which might otherwise
immediately be devoted to other
useful purposes.” *“The availability
of all signals affords the broadcaster
a considerable degree of flexibility

in developing effective procedures |
for the surveillance of transmitting |

system performance.”

Equal Opportunities
In Broadcasting
For Women

Section VI of various broadcast |

application forms (FCC Forms 301,
303, 309, 311, 324, 340, and 342)
which licensees use to file equal |
employment opportunity programs
designed for Blacks, Orientals,
American Indians, and Spanish-
surnamed Americans has been
amended by the FCC to include
equal employment opportunity pro-
grams for women (Docket 19269).
The rule amendment becomes ef-
fective February 4, 1972.

Comment on the amendment '
was invited in a rule making no-
tice released on June 28, 1971, in
response to a request from the Na-
tional Organization for Women
(NOW).

The Commission said that al-
most all of the comments filed in|
response to the notice supported!
the NOW proposal. Opposition to
the change was expressed by the:
National Association of Broad-
casters (NAB) and Mrs. Virginiat
F. Pate, President and General®
Manager, The Chesapeake Broad-
casting Corporation.

NAB and Mrs. Pate argued that®
licensees are already required to
establish equal employment oppor-
tunity programs designed to pre-
vent discrimination on the basis of
sex and that it would be an addi-*
tional burden for the licensee to"
require that specific programs con-
cerning women be filed with the
Commission. Asserting that no pat-*
tern of discrimination against:
women in the broadcasting indus-
try has been established, NAB said

BROADCAST ENGINEERING
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V.0.V. ENDS
BASEBAND
WASTE AND
REDUGES
MICROWAVE
POLLUTION

Now there’s no longer a need to
have separate microwave sys-
tems for video and voice trans-
mission. With Coastcom’s Voice
Over Video(V.0.V))system you
can intermix data, telemetry,
and voice signals with broadcast
quality video on the same micro-
wave baseband.

The result? A marked increase
in operating efficiency and lower
equipment costs with little or no
modification of existing systems.

VOV.is the ideal way to add data
and voice transmission to your
ETV, law enforcement or medi-
cal microwave,

The system’s extensive process-
ing, level regulation, and quality
filtering eliminate video inter-
ference.

If your school, government, or
business needs more trans
mission capability, don't add
another microwave or cable sys-
tem, add v.0.V. and use all of
your present baseband. For
more information, call or write
Coastcom, 534 - 20th Street,
Oakland, California 94612,
(415) 465-5900

SCOT

BUJINER

Coastcom

Circle Number 43 on Reader Reply Card
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that since a specific program can-
not be drawn up for every kind of
minority group, a line must be
drawn somewhere —and it should
be drawn to exclude women from
the filing requirement. In its com-
ment on the NOW proposal to add
the full text of Section VI to the
rules (73.125, 73.301, 73.599,
73.680 and 73.793), NAB stated
that the provisions of Section VI
are flexible guidelines which are
not precise enough to be stated as
rules, and that adding the section
to the rules will not enhance its
availability to the public.

The Commisston, while agreeing
with NAB that specific programs
cannot be developed for every
conceivable group or subgroup,
said that in considering a require-
ment of specific programs and
reporting requirements “‘it is nec-
essary to focus on those groups
which comprise a substantial por-
tion of the population and which
have in the past suffered from dis-
crimination in employment.”” The
Commission pointed out that
women make up over 50 percent
of the population, that the history
of employment discrimination
against them “is amply demon-
strated by the comments in this
proceeding,” and it is “‘fully appro-
priate” that broadcasters provide
equal employment opportunities
for women “‘as well as for Negroes,
Orientals, American Indians and
Spanish-surnamed Americans.”

The Commission said that the
guidelines set out in Section VI are
flexible in their application to par-
ticular situations, “and we do not
intend to change their character in
this respect.” It said that it saw no
undue burden which would out-
weigh the substantial public bene-
fit of requiring broadcasters to
articulate the programs and file
them with the Commission.

Stating that its general practice
is to avoid encumbering the rules
with lengthy application forms, the
Commission said it did not consider
it appropriate to repeat the text of
Section V1 in the rules or make the
guidelines “‘more rigid by casting
them as formal rules.”” However, a
provision generally stating the re-
quirement that equal employment
opportunity programs be filed was
added to appropriate sections of
the rules.

WwWWwWWw.americanradiohistorv.com

Number 87 In a series of discussions
by Electro-Vaice engineers

EASY
DOES IT...

'i BETTER!

ROBERT F. HERROLD, i
Project Engineer,
Microphones

In past columns in this series we reported on a
novel concept for improved distant sound stage
pickup that involves locating the microphone
quite close to the floor. Further experiments by
a number of engineers have fully proven the
validity of the idea.

Briefly, the technique is designed to eliminate
pickup of out-of-phase sound reflected from the
floor which degrades level, frequeney response,
and gain before feedback. However, to work
properly, the microphone head must be within
1;-inch of the floor surfaces, yet isolated from it
to reduce mechanical noise.

The success of the *“floor wave' concept gave
rise to the need for suitable mierophone stands.
And while the purpose ean be served with tradi-
tional hardware approaches, a simpler method
has been devised to soive the problem.

The new ''stand” (Model 411) is simply a block
of Acoustifoam™ with a hollow core, about
8” long and formed as a half-cylinder with a 2”
radius. The microphone is inserted from the bot-
tom into the hollow core so that only the con-
nector projects from one end (the other end is
closed to surround the microphone head).

The final result is a 2”-high mound of charcoal
grey foam with a cable extending from the back.
Its inconspicuous appearance has earned it the
informal nickname of '‘stage mouse.” Despite its
simple nature, the foam has several advantages
over more complex hardware approaches. It pro-
vides an integral windscreen, plus protection
against dust from the floor, while shielding the
microphone from accidental impacts from per-
formers.

Foam characteristics are carefully chosen and
controlled to offer no acoustic barrier, while sup-
porting the microphone at a uniform distance
from the mounting surface and offering excel-
lent isolation. The ‘‘mouse’ is washable, and has
no moving parts to adjust, wear or break. lis
large contact area makes it unlikely to creep or
bounce, and it can be stuck to the floor {or even
a vertical surface) with double-sided tape. It can
be used on desk tops for talk shows or news pro-
grams. And there is ne gleaming metal or com-
plex shape to distract the audience.

Finally, because it is simple to manufacture, the
cost is low. The Model 411, designed exclusively
for the Electro-Voice RE10 and RE1S Super
Cardioid Microphones, i3 less than $10.00 to pro-
fessional users

For reprints of other discussions In this serles,
or technical data on any E-V product, write:
ELECTRO-VOQICE, INC., Dept. 223V
638 Cecll St., Buchanan, Michigan 49107

EleclhoYores

a GULTON subsidiary
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LOW COST
FM STEREO MONITORING...

with KENWOOD KC-6060A AUDIO LAB SCOPE

m 3~ screen Oscitloscope ® Built-in 1 kHz Oscillator
® 5-position Selector Switch ® Built-in Sweep Generator
® Solid-state Circuits w Price: $219.95

P ENwoOg

the sound Epprodrh to Qualily

@KENWDDD

15777 So. Broadway, Gardena. Calil. 90248
72.02 Fitty-first Ave, Woodside. N.Y. 11377

For complete specifications, write:

Clicle Number 14 on Reader Reply Card
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a new _
mcmartin monitor

fm frequency & modulation

REC T 1 |
aevapia

=

tanin.

®

TBM-3700 « $1,350.00

The new McMartin TBM-3700 combines FM frequenc iati
modulation percentage monitoring In a single racE-mouxtduenvl;at':'?lTe ?38
functions are independent of each other. Frequency measurement or
calibration adjustment has no effect on modulation monitoring or audlo
feed to house monitoring systems

AM and FM signal-to-noise ratios ma i

; y be read directly as well as th
mhgrent |nternal noise level of the monitor. Automatic calibration of thg
100% modulation |evel is made internally.

The TBM-3700 is compatible with the M Marti -
TBM-2000A for stereo and/or SCA monhoring.c . TBM-2200 1

Long the leader in FCC Type-Approved monltorin i i
C g equipment, McMart
expands its “full-choice” line of broadcast products with the TBr\j-a?rOIC;1

For tull details, contact: Broadcast Product Managet {402) 342-2753

MCMartin
- 805 north thirteenth street - omaha. nebraska - 88102 .
Circle Number 15 on Reader Reply Card
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Minnesota ITV 1

Goes To System
With Talkback

More than 700 hours of college
credits are being beamed for the
first time by the University of
Minnesota this semester to off-
campus students through a new

L
]

[

half-million dollar two-channel

microwave TV network completed
here by Genesys Systems, Inc.,
a Palo Alto, California communica-
tions firm,

The new TV network called

UNITE (University-Industry Tele-
vision for Education), went on the

air with 20courses onSeptember 27.

Richard A. Swalin, dean of the
University’s Institute of Tech-
nology said the system was pro-
vided to meet the growing demand
for mid-career education in gradu-
ate and advanced level courses in
science and engineering. “The new
instructional TV network,” he
stressed, "*makes it possible for the
University to significantly augment
its continuing programs of off-
campus education.”

The ITV system, designed and
installed by Genesys, is being
funded through long term agree-
ments for participation by those
industries in the area which are
the prime users of the system.

The firms include |1BM, Univac,
Honeywell, Northern States Power
Company andagovernmentagency,
the U.S. Bureau of Mines Research
Center.

The Minnesota network was ap-
proved by the FCC to broadcast
in an assigned band of channels
at microwave frequencies ranging
from 2500 to 2690 megahertz
known as the Instructional Tele-
vision Fixed Service (ITFS) band!
An FM radio talk-back capability
from each off-campus site allows
every student, on or offcampus, to
participate in discussions with the
instructors as if they were all in
one classroom.

Genesys Systems was foundec
in 1967 to develop instructiona
television networks for universi-
ties and government. The company
also designs and installs microwave
systems for industrial uses.

BROADCAST ENGINEERINC
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The NAEB Elects
Two Broadcasters
As Directors

Fred J. Rebman, executive vice
president of WICT-TV Jackson-
ville, Florida, and Jack D. Summer-
field, general manager of KPBS-
FM-TV San Diego. California,
have been elected to four-year
ierms on the board of directors of
Educational Television Stations,
a division of the National Associa-
tion of Educational Broadcasters.

A graduate of Michigan State
University, Rebman has been pro-
fessionally involved in television
production, development and ad-
ministration. In these capacities
he has been at various times affili-
ated with Sports Network Inc.; the
U.S. Army; the American Manage-
ment Association; the Chamber of
Commerce: the U.S. Office of Edu-
cation; and the Southern Network.
In addition he has served as an
advisor on cable television to the
Federal Communications Com-
mission, the White House, cities,
major corperations and several
members of Congress.

Summerfield, who holds degrees
from the University of Texas, has
served as chairman of the National
Advisory Committee, Educational
Communications System; project
officer, Corporation for Public
Broadcasting; consultant, Ford
Foundation; general manager.
WRVR New York: producer, pro-
duction manager, FM manager and
assistant general manager, WGBH-
FM-TV Boston; radio-TV pro-
ducer and production manager,
University of Texas; and faculty
member, Columbia University
Graduate School.

Summerfield’s broadcast pro-
ductions have won Peabody,
DuPont, Armstrong and other
major awards.

KIRO-FM Joins The
- Move To Quad Stereo

Last November KIRO-FM
teamed with KIRO-TV and AM
In presenting the first series of Four
Channel Happenings in the Puget

i February, 1972

Sound Area. Since April the Seattle
Bonneville outlet has used the
Electro Voice Encoder and De-
coder, which electrically processes
four channel source material such
as lapes into two channels at the
broadcast end and then reprocesses
them back into four channel pro-
gramming at the receiving end. This
system is compatible with existing
equipment and FM broadcasting
standards.

Listeners at home continue (o
receive the complete signal and
programming of the station. How-
ever KIRO-FM's participating

stereo dealer sponsors hold open
house demonstrations for the public
to hear the four channel broadcasts
weekly.

KIRO-FM's pioneering in four
channel broadcasis is also Sunday
mornings when the acoustic prop-
erties of the Salt Lake Tabernacle
and its famous Choir are enhanced
by the quad sound

Send Your Industry News
To Broadcast Engineering
For Better Coverage

This is the signal
for better performance
at a lower price’

DEM 911 Demodulator
In metal cablnet

The Setcheli Carison
Model DEM 911
UHF/VHF television
demodulator is a
modestly priced, all
solid-state unit with
many features and capabilities
usually found in much more ex-
pensive models, and is the only
one in its price range with Auto-
matic Fine Tuning {AFT). It
produces outstanding mono-
chrome and color picture quali-
ty due to the excellence of its
bandwidth characteristics. In-
ternat switching for an external
video/audio signal is standard
and makes it an ideal source for
broadcasting, CATV, and CCTV
systems.

Every feature of the DEM 811 is
engineered in the Setchell Carl-
son tradition of quality: Four IF

DEM 811 RT Dasmodulator In dual
rackmount configuration

stages ¢ High RF
sensitivity ¢ Low
noise * Low chromi-
nance / luminance
delay difference
Full chrominance
signal level * Reguiated power
supply * Exclusive Setchell
Carlson UNIT-IZED® construc-
tion for easy maintenance.
Available in several rack-mount
configurations or attractive
metai cabinet.

*BEST OF ALL .. the DEM 911
is priced under $280.00.

Write or call today. We will send
you complete information.

SC ELECTRONICS, INC.

A SUBSIOIARY OF AUDIOTRONICS CORPORATION

530 Sth AVE. N.W. ST. PAUL. MINMESQTA 35112
PHOME (612) 633-3131
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“We interrupt this program...”

The Status of
Radio Warning Systems
In The United States

By Charles C. Joyce, Jr., Asst. Director, OTR_

£ ,rv""-1_‘

F >

Fig- 1 Shown here is a tornado which struck Fargo, N. D. in June, 1967. {Photo by NOAA
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Studies of nuclear attack, as well
as experience with natural disas-
ters, provide convincing evidence
that adequate warning is one of the
key factors in saving lives in such
situations. For over twenty years,
the Federal Government has pro-
vided financial assistance to state
and local governments for the in-
stallation of community sirens for
warning purposes. However, the
coverage of sirens is limited and
their effectiveness at night is low.

For years, the Federal Govern-
ment has studied a variety of ways
of using broadcast communications
systems —radio and television—to
get warning information directly to
the listener. In the early post war
period, CONELRAD was insti-
tuted for this purpose. CONEL-
RAD provided emergency infor-
mation to the public on two fre-
quencies, 640 and 1240 kilohertz.
All other commercial broadcasting
was suspended. Commercial sta-
tions were used to broadcast on
these two frequencies, using a
transmission pattern designed to
prevent enemy bombers from hom-
ing in on radio transmissions.

The EBS System

By 1963, the radio had ceased to
be a useful means of navigation for
enemy attackers, so the CONEL-
RAD system was replaced by the
Emergency Broadcast System
(EBS). The EBS permits selected
stations to broadcast at normal
power on their assigned frequen-
cies during emergencies. to allow
the President to address the nation
and to provide supplementary
emergency information from Fed-
eral, state, and local agencies. Civil
defense warning announcements
were incorporated in the proce-
dures for activating the EBS, al-
though sirens continued to be
the primary civil defense warn-
Ing system.
~ While commercial broadcast sta-
tions can quickly relay a warning
0 the listening audience, they
cannot reach people whose radio
or television sets are turned off,
Hence, means have been sought for
using radio techniques to sound an

February, 1972

alarm in every home at any time
of the day or night. Research on a
means of transmitting a signal
through power lines was begun in
1951, culminating in the develop-
ment of the National Emergency
Alarm Repeater (NEAR) system.
This system had to be abandoned,
however, due lo increasing inter-
ference from new electrical de-
vices in the frequency band which
NEAR was using.

When NEAR was abandoned,
efforts were focused on the de-
velopment of a system of over-the-
air transmission of a special warn-
ing signal which would turn on
(technically, de-mute) a receiver
in the home (or car, or boat) and
transmit a specific warning mes-
sage. Three different approaches
were pursued independently by
three Federal agencies.

Decision Information
Distribution System

The Office of Civil Defense
(OCD) developed the Decision
Information Distribution System
(DIDS), which used ten govern-
ment-owned low frequency trans-
mitters to provide nationwide cov-
erage. DIDS planners envisioned
the use of separate low-frequency
receivers for institutions including
Federal, state and local govern-
ment agencies, and a low frequency
receiver incorporated in a standard
radio or television set for reaching
the general public.

The National Oceanic and At-
mospheric Administration(NOAA,
formerly ESSA) augmented its na-
tionwide weather teletype network
with a network of VHF radio
transmitters planned ultimately to
cover coastal areas and the “‘tor-
nado belt.” Owners of VHF re-
ceivers can receive continuous
weather information on the NOAA
channel. A new receiver with a de-
muting feature has recently been
developed which would permit
NOAA to ‘“turn on” the receiver
with a special warning signal. Cur-
rently this receiver costs about
$150.00 and very few have
been sold.

WwWWWwW.americanradiohistorv.com

Fig. 2 The DIDS receivers will auto-
matically deliver an alerting voice or
teletype message to selected key loca-
tions or can sound a warning by sirens
on command sent by unattended trans-
mitters.

At the request of the Federal
Communications Commission, its
National Industry Advisory Com-
mittee (NIAC) developed a signal-
ling technique which would enable
a commercial broadcast station to
de-mute a specially designed radio
receiver if it were tuned to that
station. Incorporating this tech-
nique into the EBS could also
provide a widespread warning
capability.

A fourth approach to warning,
using the telephone system, was
also under consideration by OCD.
By the end of 1970 it became clear
that unless the public was to be
faced with a bewildering array of
different warning systems, some
fundamental decisions would be
necessary. A review was under-
taken within the Federal Govern-
ment, led by Clay T. Whitehead,
Director of the President’s Office
of Telecommunications Policy in
the Executive Office of the Presi-
dent, to determine what system or
systems could best and most eco-
nomically meet the need to warn
the general public of the United
States In an emergency.

The first step in the review was
to establish the goals that a warn-
ing program should meet. While
there are a variety of pertinent
technical goals, the following fac-
tors most significantly affect the
choice of systems.

Warning System Goals

First, the warning system must
be capable of reacting in seconds.
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Studies have shown that timeliness
is critical for civil defense warning.
Delays of 5 to 10 minutes could
greatly diminish the benefits of a
nationwide public warning system.
A response time of 30 seconds was
established as the objective to be
met by any warning system de-
signed to meet civil defense needs.

Second, the warning system must
be operative 24 hours a day. The
critical deficiency in current warn-
ing systems is coverage during the
night. The principal advantage of 4
radic warning system capable of
reaching inte the home is that it
can wake people up.

Third, any 24-hour warning sys-
tem designed to provide weather
and natural disaster warnings must
be highly selective. Such warnings
are valid only for relatively small
geographical areas. The widespread
dissemination of a weather warn-
ing would unnecessarily disrupt the
lives of many who would be totally
unaffected by the particular threat.
Unless such false warnings can be
held to the absolute minimum, large
segments of the public could be-
come disenchanted with the warn-
ing system and would disable
their receivers.

Finally, 10 assure public confi-
dence, the system must be highly
reliable. Unobtrusive means of
testing should be available to as-
sure the owner that his receiver
continues to function. False acti-
vation of the receiver must be

virtually eliminated. )
It became obvious early in the

review that only one system had,
up until this time, been thoroughly
planned and engineered to meet
these requirements. That was
DIDS. With the nationwide cov-
erage provided by its ten govern-
ment controlled transmitters,
DIDS would be capable of alert-
ing over 98% of the U.S. popula-
tion within 30 seconds, at any time
of the day or might. Use of its ad-
dressing feature would permit
DIDS to selectively address any
of 5,000 or more individual geo-
graphic areas. While there were
some uncertainties with respect
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to DIDS, there were equal or
greater uncertainties associated
with all of the other candidate sys-
tems which were under considera-
tion. The principal question ad-
dressed in the review was whether
any other system could come close
to meeting the objectives at a cost
significantly lower than the ex-
pected costs of the DIDS system.

System Costs

A few simple calculations showed
that the cost of any nationwide
warning syslem receiving a high
degree of acceptance would be
dominated by receiver costs. Al
costs ranging from $5 to $25 per
receiver, a system with one re-
ceiver in each of the 66 million
American households would entail
an expenditure within the range
from a third of a billien to one and
a half billion dollars for the re-
ceivers. The transmitter system
costs of roughly $35 million for
DIDS, or a lesser figure for the use
of existing private broadcast facili-
ties, are not a major factor in the
selection of the most economical
warning approach. [t would be a
disservice to the American public
to minimize the transmitting cost
of the warning system while ignor-
ing the much higher costs of an
effective distribution of receivers.

Unfortunately, the problem had
not been looked at this way before,
and sound comparative receiver
costs studies were nol available.
Only very rough cost estimates
were available. However, a qualita-
tive comparison of the functions
to be performed by the receiver in
different systems allowed a de-
termination of relative costs suf-
ficient to accomplish the purpose of
the review.

Certain alternatives were readily
dismissed as being inferior to
DIDS. A study of the feasibility of
using the telephone system for
warning had been completed by
the telephone company for the
Office of Civit Defense. That study
revealed that the use of the tele-
phone system to provide a compa-
rable warning service would be at
least as expensive as DIDS, and
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would provide coverage to only
about 85% of the U.S. population.
In addition, such use of the tele-
phone system would disrupt normal
communications at critical times.
All things considered, the use of
the telephone system did not ap-
pear to provide an attractive al-
ternative to DIDS for national
warning.

Next we considered the possible
use of AM or FM radio broadcast
stations, television broadcast sta-
tions, or expansion of NOAA's
VHF warning system. Because of
the large number of transmitters
which would have to be linked and
controlled for any of these ap-
proaches, it was clear that there
would be no advantage to any of
these systems unless some way
could be found to make the warn-
ing receivers significantly cheaper
than a DIDS receiver. Two pos-
sible ways to do this were analyzed:
(1) by using the geographical selec-
tivity inherent in FM, TV or VHF
coverage patterns instead of using
the digital address scheme in-
cluded in DIDS, or (2) by use of a
“tunable” receiver.

The Receiver

The DIDS system would achieve
the necessary geographic selec-
tivity by including in each receiver
an address decoder capable of dis-
nnguishing 5,000 or more different
digital addresses. The inclusion of
this address decoder adds to the
cost of the DIDS receiver, as does
the need to provide a means for
changing addresses whenever a
household moves from one address-
ing area to another. Since FM, TV
and VHF signals are limited to a
radius of 25 to 40 miles, a degree
of selectivity could be provided
which might serve as an alternative
1o the digital addressing scheme.
However, there would only be
about 500 different addressable
areas in such a scheme. On the
average, the minimum area warned
in this case would be at least ten
times larger than the minimum area
addressable in DIDS. This rep-
resents a considerable
in selectivity.

BROADCAST ENGINEERING
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FULL EIA
BROADCAST
SYNC
GENERATOR

AN UNBELIEVABLE VALUE

539900

= Meets or Exceeds All
FCC and EIA RS-170
Specifications

= Four Sync Modes:
Power Line, Internal,
Crystal and External

Your sync generator is the heart of your
origination studio. Why settle for an
“EJA type" or “‘quasi EIA"’ type generator?
Why chance rolling or horizontal tearing
on the TV screen?

The GBC ED 6064 is the same type of
sync generator used by broadcast stations
It provides all pulses {including vertical
serrations) needed for top quality, rock
stable pictures. (4 volt horizontal, vertical
and sync pulses.) Yet it costs less than
half the price of any comparable FULL EIA
SYNC generator — even less than
“EIATYPE" generators.

for complete
specifications
callor write.

GBC Closed Circuit TV Corp.

74 FIFTH AVENUE, NEW YORK, N.Y. 10011 /(212) 989-4433
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The DIDS receiver is a fixed-
wuned receiver. Whether packaged
separately or included in another
piece of home entertainment equip-
ment, it would require its own an-
tenna, front end, and demodulator,
in addition to the address decoding
and filter circuits. If AM or FM
broadcast stations were used, an
alternative would be to use the
normal “‘tunable” receiver front
end, simply introducing the filter
and control circuitry necessary 1o
identify and decode a warning sig-
nal. An AM or FM radio designed
for use as a warning receiver in this
manner would, when not in use, be
in a powered but muted condition,
If the correct warning alert signal
were transmitted by the radio sta-
tion to which the receiver was
tuned, it would activate the filter
circuitry and de-mute the set. The
elimination of the fixed-tuned front
end would reduce the cost of adding
this type of warning feature to
a conventional radio set. How-
ever, this approach has opera-
tional disadvantages.

The tunable receiver would pro-
vide a warning only if it is tuned
to a station which is on the air
when the warning is to be sounded.
Since many popular stations go off
the air some time during the eve-
ning, radio or television sets left
tuned to these stations would not
be activated in the middle of the
night by a warning signal unless
those stations were left in a standby
condition at all times and could be
remotely activated by the Federal
Government. This could be over-
come if the homeowner were will-
ing to retune his radio to a 24-hour
station before turning it off at
night. This is expecting too much
of human nature.

Careful consideration of these
factors led to the conclusion that
those alternatives to DIDS which
had the potential for significant
savings in receiver costs also en-
tailed losses of selectivity or reli
ability which could seriously com-
promise the effectiveness of the
warning system.
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Receiver Distribution

Another factor affecting the use-
fulness of a national warning sys-
tem is the means by which receivers
would be distributed to the popula-
tion at large. Unless the warning
receiver is accepted into the home,
the system will not be effective at
night and will probably achieve
little more in the way of warn-
ing coverage than the existing
siren systems.

Studies made several years ago
indicated that a warning receiver
sold separately would not achieve
a very significant market penetra-
tion. This led to consideration of
the possibility of incorporating the
warning receiver into an item of
home entertainment equipment,
This would achieve certain savings
in manufacturing costs due to the
sharing of such common items as
power supply and speaker. Distri-
bution costs would also probably
be reduced relative to the cost of
distributing a stand-alone item.
Television sets are the obvious
choice as a “*carrier” for the DIDS
receiver, because of the very high
penetration of television sets into
the home market, and because the
percentage impact of the DIDS re-
ceiver on the overall cost of the
television set would be small
Legislation requiring the incorpora-
tion of a warning receiver in every
new television set would, within
ten years, achieve a very high pene-
tration of warning receivers, and
would assure that the economies of
mass production would be fully ex-
ploited in the manufacture and dis-
tribution of warning receivers.

There are, however, overriding
disadvantages to such legislation.
Part of the problem is psychologi-
cal. The thought of the govern-
ment’s voice booming out from a
television set conjures up images of
Orwell's famed novel /984. Com-
mentators have already raised this
specter, although the analogy is
very poor. “Big Brother™ appeared
in sound and picture, preempted all
other programming, and was capa-
ble of listening in on individual
households. The DIDS system
would provide only voice trans-
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Fig. 3 A low frequency antenna, similar ¢
to planned prototype of the DIDS.

mission of warning messages, is;|
clearly limited to one-way transmis-
sions to the home, and does not:
preempt other programming. If in-*
cluded in a television set as de-
scribed, the DIDS receiver would
be disabled whenever the tele-
vision set is on. Hence the listening |
television audience would receive
the warning through the coopera-
tion of the private broadcast
industry.

There is no precedent for the
government requiring every citizen
to purchase a device solely for the
purpose of allowing the govern:
ment to communicate with the
citizen. However valid this ap-
proach may be in consideration of
the warning mission, it will surely
be objectionable to many on general
policy grounds. American society
today is faced with considerable
uncertainty about where the rapid
evolution of communications and
information handling technology
is taking us. The Office of Tele-
communications Policy, in co-
ordination with other elements of
the government and with the pri-
vate sector, was established to
clarify these issues and to provide
improved mechanisms by which
the nation can direct the use ol
these technologies into socially
desirable channels. Until a clearer
national understanding and con-
sensus about the role of thes:
technologies emerges, however
legislation of the kind we have been®
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alking about is bound to be mus-
inderstood. Accordingly, a con-
.cious decision has been made by
his Administration that any warn-
ng receiver entering the home
should be purchased voluntarily
sy the individual citizen.

It is recognized that this de-
ision means at least initially. that
he warning system will not achieve
1 very high overall penetration be-
:ause of the decisions of individual
)ome owners about their partici-
sation in the system. A change in
he national climate or the clear
appearance of an external threat
:ould, of course, radically change
his initial situation. For the pres-
ant, however, the responsibility
of the government is basically two-
fold. First, to provide warning sig-
nals which can be received by any
citizen who is willing to buy the
warning receiver. Second, to de-
sigh the system so that the home
warning receiver can be as inex-
pensive as possible. The price of
such a receiver should be so low
that every household can afford
one. Economic discrimination in
the distribution of warning re-
ceivers would undoubtedly be
recognized as grossly unfair.

Government Actions

In accordance with these con-
clusions, the government of the
United States is proceeding with
several related actions. The first
operational DIDS warning trans-
mitter is being constructed in
Maryland and will be completed
n mid-1972. This transmitter will
provide for a thorough operational
test of the DIDS system with its
Selective addressing capability.
In addition, the Office of Civil
Defense is undertaking design
studies for home receivers in order
to fully validate the design concept
and to provide a firmer basis for
determining the ultimate cost of
these receivers. Cost performance
tradeoffs are being reviewed once
again to assure that every feature
which adds to the cost of a home
receiver is truly desirable in the
context of a voluntary home warn-
Ing program. These actions. reflect
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Fig. 4 The hurricane’s worst killer comes from the sea. Surge heights along flat coast

can bring catastrophe. The greatest loss of life during hurricanes is caused by flooding
due to the storm surge. Adequate warning enables the public to evacuate in time
{Photo by NOAA)

the commitment of this Administra-
tion to achieve the maximum bene-
fits of communications technology
for warning purposes while per-
mitting individual citizens to retain
freedom of choice with respect to
both economic and operational
participation in the system.

A word of clarification may be
in order with respect to the Emer-
gency Broadcast System. There
seems to be a widespread public
belief that the Emergency Broad-
cast System is the primary means
of warning the general public of
an attack. Actually, the purpose of
the Emergency Broadcast System
is to permit the President to re-
assure the Nation of the continuity
and determination of its govern-
ment under conditions of extreme
emergency. The plan for the Emer-
gency Broadcast System permits
Federal agencies, including the
Office of Civil Defense, to use the
system lo pass other emergency in-
formation once activated by the
President. The Office of Civil De-
fense had therefore planned to
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use the system on this basis to
pass emergency information and
Instructions.

As a result of a recent review of
the Emergency Broadcast System,
the White House, the Federal
Communications Commission, and
the Office of Civil Defense have
agreed to remove the warning func-
tion from the Emergency Broadcast
System. The Office of Civil De-
fense will make separate arrange-
ments for (he Lransmisston (0 News
media of information concerning
any attack upon the United States
The Emergency Broadcast System
will be designed to perform op
timally its function of allowing the
President to address the American
people at times when it is ap-
propriate for him to do so. The
Office of Telecommunications Pol-
icy, in conjunction with the FCC
and with the government and pri:
vate organizations involved in the
EBS, will continue to seek improve-
ments to the EBS which will maxi-
mize its effectiveness in serving
that purpose. A
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Time Coordination Plan
For Directional Adjustments

Here is a time-coordinated plan for
directional antenna adjustments
where manpower is limited and
equipment is minimal,

By J. G. Rountree, P.E.*

Ideally, a directional antenna
will produce the desired pattern
when the operating parameters
are adjusted to theoretical values.
While careful attention to the over-
all installation of a directional an-
tenna system and particularly to
the phase and current monitoring
system will result in the production
of something close to the desired
pattern on the initial tune-up, the
sad fact is that such tune-up is
only a point of departure for
further adjustments.

The usual next step in adjusting
a directional antenna system is to
make sufficient measurements to
determine in what direction and to
what extent the radiated fields
differ from the desired fields. Hav-
ing such data, the consulting en-
gineer adjusting the antenna sys-
tem can re-design the systern to
determine what changes in current
and phase relationship will be
necessary to achieve the desired
*Consuiting Engineer, Austin, Texas.

pattern. Such parameters are then
set up, and any further change in
the pattern is usually achieved by
experimental means.

Ideal Conditions

ideally, these further adjustments
are made by positioning assistants
at each monitoring point, each
equipped with a field-intensity
meter and with two-way radio com-
munication to the engineer at the
transmitter location. It then be-
comes a relatively simple matter to
“talk in” the monitoring points to
the desired values of field intensity.
This arrangement 1s equally ap-
plicable to the readjustment of an
existing antenna which has drifted
out of adjustment.

Unforiunately, however, there
frequently is not sufficient man-
power or equipment to carry out
this idealized procedure, and it be-
comes necessary to resort to other,
more expedient methods. [t is the
purpose of this article to discuss
one such method, a time-coordi-
nated plan of procedure.

Time Coordination
Under this plan, it is assumed
that manpower and equipment are

Flg. 1 Phasor adjustments are made
according to a carefully coordinated time
schedule.
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minimal, so that only two persons
are available to do the work —one
to adjust the phasor controls and1
one to make field-intensity measure- |
ments—and that two-way radio
equipment is not available. If ad-|
ditional field sets and qualified man-
power are available, or if two-way
radio equipment is available, the
work can be speeded up by their:
judicious use.

The essential elements of the
plan are that both the person ad-|
justing the phasor and the person
making the field-intensity measure-
ments have coordinated timepieces
and have a definite schedule to
follow. Then, at the specified time,
various adjustments are made to.
the phasor, and the resulting effect’
of each adjustment is noted at the
measuring point. The person mak-
ing field measurements then pro-:
ceeds to other measuring points of
interest. and the procedure
is repeated.

Phasor Controls

It goes without saying that the
phasor controls must have counter:
dials, so that a control can be re-set
1o a specified point. Unfortunately, .
such dials have some play or back-
lash, so that it becomes necessary,
to adopt a standard direction of
turning to eliminate the effect of
such shortcomings. One practice
which is easily remembered is'
always to turn the dial in the direc-
tion of increasing numbers in ap-
proaching a desired setting. Thus,
if a number lower than the initial
setting is desired, the dial is turned
to an even lower number, far
enough below the desired number
to completely overcome backlash,
then the dial is turned in the direc-
tion of increasing numbers to the.
desired setting.

Typically, it has been found that
only a fraction of a turn, about two-
tenths of a turn above and below
the initial setting, is sufficient to
determine the effect of moving a
control but not so great that the
system will go completely “‘ape.”

Unavoidably, changing the
phasor controls will change the
commen-point impedance. Usually,
however, such changes are small
enough to be inconsequential if

ENGINEERING
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TELEX MAKES
CHOICE

TAPE EQUIPMENT
SO YOU CAN BE
CHOOSY.

Magnecord 1021 —
Single Channel Recorder

Magnecord 1022 —
Two Channel Recorder

Magnecord 1028
Two Channel Recorder

Viking Manual and
Automatic Tape
Cartridge Transports

b1
3 '
g P e«

Yiking 87
Tape Transport

. & . 0 . . L “ -
Yiking 230 — Tape Transport

February, 1972

KTIS AM/FM Stereo
Had an opening in
Their studio.

They chose a
Magnecord

To fill it.

9600 Aldrich Avenue South
Minneapolls, MInnesota 55420

o
e
KTIS AM/FM STEREQ, MINNEAPOLIS
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Fig. 2 Fleld intensity measurements are
made in coordinatlon with phasor ad-
justments

the changes in phasor settings are
small, and frequently it is found
that only the reactance, not the
resistance, of the common point
will change.

In any event, after the complete
series of tests have been run,
phasor settings producing meaning-
ful changes in field intensity must
be re-examined to determine
whether the change in field re-
sulted from actual changes in the
pattern or from changes in the
amount of power fed into the an-
tenna system. In general, however,
a transmitter provides a surpris-

TABLE 1
FIELD INTENSITY AT MONITORING POINTS
Time Control Setting MP #1 MP #2 MP #3
TJoT Phase 2 057 40.5 158 425
T(..) Phase 2 059 40.9 159 41.0
T + 15 sec. Phase 2 055 401 154 445
T + 30 sec. Phase 2 057 40.4 158 42.3
T + 30 sec. Phase 3 099 40.4 158 42.3
T + 45 sec. Phase 3 101 447 155 44.5
T + 1:00 Phase 3 097 325 163 40.5
T+ 1:15 Phase 3 099 40.2 158 42.0
T+ 1:15 Power 2 029 40.2 158 42.0
T+ 1:30 Power 2 031 40.2 156 409
T+ 1:45 Power 2 027 40.2 160 43.7
T+ 2:00 Power 2 029 40.2 157 418
T+ 2:00 Power 3 062 40.2 157 418
T+ 2:15 Power 3 064 39.4 155 39.8
T+ 2:30 Power 3 060 37.9 159 43.7
T+ 2:45 Power 3 062 40.2 157 41.8
Re-calibrate field meter 40.6 158 42.4
TABLE 2

BEHAVIOR OF FIELD INTENSITY AT MONITORING POINTS

Control setting MP #1 MP #2 MP #3
Increase Phase 2 Increases Increases Decreases
increase Phase 3 Increases Decreases Increases
Increase Power 2 No change Decreases Decreases
Increase Power 3 Increases Decreases Decreases
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ingly steady source of constant-
power output, The effect of phasor!
changes can be checked most:
readily by provision of a common{
point impedance bridge or by in-
sertion of an operating impedance
bridge at the common point'.

Test Timing

The amount of time allowed be
tween changes in the phasor set/
tings is a matter of individual
choice. On the one hand, the
changes should be made rapidly
enough to minimize the effect of
drift in calibration of the field
meter and change in line voltage
at the transmitter. On the othes
hand, they should not be made so
rapidly that they cannot be re-
corded reliably by the person mea-
suring field intensity. About 15 to
20 seconds seems to be about right
Certainly, not over 30 seconds
should elapse between changes. In
order not to be interrupted during
the procedure, the one controlling
the phasor should silence the tele:
phone, “squawk box,” or visitors

At each measuring point, th
one reading the field meter shoulc
immediately re-calibrate the mete:
at the conclusion of a series anc
then repeat and record the las
reading. This will give an indicatior
of the rate of drift of calibration o
the field meter during each series

Interpreting Results

Table 1 gives a typical series 0
measurements, and Table 2 show
the analysis of this series. Wit
such information, it becomes re
atively simple to determine th
changes required at the phasor t
achieve a desired change in fiel
intensity at a measuring point.

A closing word of caution is &
order: This procedure, like a
procedures dealing with adjus
ment of a directional antenna Sy:
tem, should be undertaken qnly b?
or under the direction of, an eng
neer trained and experienced i
the theory and practice of direc"
tional antennas. The effects of ui
directed and unorganized “knot
twiddling’” are often awesome |
behold —and expensive to correc

Footnote
“*Expanding the Impedanc
Bridge” by J. G. Rountree
January 1970 BROADCAS'
ENGINEERING, Page 46.
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" YOU CAN BELIEVE IT

A PEAK LIMITER WITH INSTANTANEOUS
ATTACK AND DISTORTION SO LOW
YOU CAN MAKE PROOF THRU IT

* DISTORTION — %% for 6db of limiting.
1% or less to 20db of limiting.

* ATTACK TIME — 5/4 Radians for gain control before
clipping.

* OVERLIMIT ATTACK TIME — Instantaneous.

* COMPRESSION RATIO — More than 35:1.

WILKINSON ELECTRONICS LA2—C/S * FREQUENCY RESPONSE — + 1db 50Hz to 35kHz
STEREO OR MONO with full limiting,

A NOISE FREE AGC AMPLIFIER
WITH A DYNAMIC RANGE PRESERVER

* NOISE — —75db even with loss of input. Automatically
“rides” gain without regard to peaks. Ex-

clusive RMS Deteclor preserves dynamic

range. Will not adjust gain if signal removed.
* DISTORTION — 0.1% all gain setlings.

WILKINSON ELECTRONICS GCA—1 * FREQUENCY RESPONSE — + Ydb 50Hz to 20KHz
STEREO OR MONO any gain setting.

NO ONE N THE WORLD CAN MATCH THIS COMBINATION

1937 W. MacDADE BLVD.

WIRKINSON

ELECTRONICS, INC.
e e ————r
-

TELEPHONE {215} 874-5236/874-5237

Circle Number 19 on Reader Reply Card
February, 1972
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A custom audio
design for television

Backed by management, the KBTV engineers built an entirely new audio the lask_Of COnsquC_liOn and i.n.sltal
production system that challenged their talents and proved the value of lation of new or different facilities

broadcast engineering. By Les Dunn This station was no exception
Early in 1970, it became apparen

that KBTV was 10 have a new pro
duction centrol room for use witl
an existing studio. This discussioi
will cover the audio productios
areaand the design philosophy forii
A former conference room me:
suring approximately 25 feet b
10 feet immediately adjacent to th
studio and almost directly ove
master control was made availabll
Figure 1 is a “before™ view. Th
was divided to allow some 15 feq
in length for video. leaving an are¢
approximately 10 by 10 feet fc
audio. It was decided that by rai
ing this area two feet, several enc
could be accomplished. The vide
monitors al the far end of the rooi
could serve both video and audi
operators. one set of clocks woul
suffice as the audio man coul
easily see over the video area; an
1t would provide crawl space unde
neath for bringing in microphon
control. intercom, and trunk line
to master contiol. Figure 2 show
the view from the audio operatir
position after completion.

Limited Budget,
Limited Time

The next question was of equi’
ment. With an unlimited budge
unlimited time, or both, there a
a number of ways to go. All ne
custom-built equipment is the eas
but expensive means. If time is
no importance, the modular, do-
yourself approach is the least ¢
pensive. Having both limited fune
and time narrowed our chow
considerably.

A station of this size cann
afford 1o have expensive equipme
idle a good part of the time, as
strictly production work. Neith
must the audio be second-rate.

" . 5 . . *Maintenance Supervisor,
Fig. 2 The view from the audio operating position after completion. KBTV, Denver. Colo.
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must, theretore, be quality equip-
ment and able 10 serve as a live
“on-air”” control room as well as
capable of show and commercial
production work. Al times it may
serve as a regional teed point for
the ABC television network. In
addition. some film production had
to be considered since the station
has a film production subsidiary.
After much study, it appeared a
24-input. 4-output console would
be adequate. This immediately put
us in the expensive calegory.

At the ume bids were being
taken, delivery of most audio
equipment was 90 to 120 days.
Adding installation time on top of
this made this route intolerable.
Smaller consoles at substantially
lower cost were available off-the-
shelf from some sources.

After much discussion and
searching, it was decided that two
consoles could be cascaded, and
with some work by the station staff,
a custom installation could be
made. It was found that Philips
Broadcast Equipment Corp.
(Norelco) could deliver two
MDI2RF2 mixing desks with 12
inputs and 2 outputs each. Discus-
sion with their engineers showed
they could easily have their out-
puts paralleled, giving us just what
we needed. Included in the desks
were equalization available for any
four of eight input channelis, built-
in cue and reverb, and talkback fa-
cilities with the necessary amplifiers.

The only variation trom the
standard factory console was the
addition of two rows of switches
for six projectors to feed two inputs,
and two rows for VTR's to feed
two other inputs, making it pos-
sible to mix two projeclors or
VTR’s. They were ordered, and
Immediately upon delivery were
- put through exhaustive per-
formance tests.

Getting to a
Functional Design
The next project was to get the

February, 1972
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Fig. 3 The standard
Norelco MD12RF4
console.

Fig. 4 Herb Schu-
barth (at left) Direc-
tor of Engineering for
the Mullins Broad-
casting stations and
the author are shown
here In the half com-
pleted facllity.

Fig. 5§ Wiring in the
final stages. Note
that since the back
of the consoles are
raised and against
the inside partition,
they are easlly ac-
cessible and can be
serviced while stand-

ing

27

Circle Number 20 on Reader Reply Card


www.americanradiohistory.com

no control
track

bad electronic
edit

control track head not
out of phase locked to vide

g o
%

F‘:

SN C Oy LS unstable
,,9 capstan

non-synchron
switches

Al

!

Snd ety

60 cycle drum
error

low-band col
played in hi-b

www.americanradiohistorv.com


www.americanradiohistory.com

’rotect your profits automatically

vith the AVR-1

ake-goods are no good for anyone. Clients
-eam. Agencies drop their schedules. Profits
pm your precious air time go down with the
nke-good.

Today, eight major production errors that
1 cause you to lose profits are corrected auto-
atically with the AVR-1...and save operator
ne, too. Your VIR man hits the playback but-
m and unplayable tapes are playable.

The automatic AVR-1 not only corrects
istakes of others, but also frees personnel for
tled profit ppportunities. Spots, new program
lvelopment, promos. The AVR-1 saves money
wre, too. Easy-to-use controls and advanced
tomatic features cut operator and set-up time.

And these same automatic error correcting
utures are also built into the new ACR-25 Cas-
ite Recorder, companion to the AVR-1.

Our seemingly boastful claims were proved
rtelevision executives and engineers across the

country when they viewed our “World's Worst
Videotape Recording” demonstration tape. First
we ran the world’s most unplayable tape record-
ing on a second generation VTR ... without suc-
cess. Then, we took the same tape and showed
perfect pictures corrected automatically on the
third-generation AVR-1.

It’s everything a third-generation VTR
should be. Created with Ampex expertise. De-
signed to meet your record and playback require-
ments as you have expressed them. There’s no
doubt, you need the third-generation AVR-1.

Contact your Ampex representative or
write: National Sales Manager, Video Products
Division, Ampex Corpo-
ration, 401 Broadway, | AMPEX
Redwood City, CA 94063.

The monitor picture shown below is an unretouched photo taken
directly from a coior monitor; shown here on a standard AVR-1.
A color monitor is available as an option.
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consoles together in the most func
tional manner. There was mor,
than a little apprehension as t
how well an operator could handl
a console nearly seven feet long
particularly in a fast-moving ai
show. The standard console |
delivered with the twelve inpu
channels to the left, the output i

A e s : SR the approximate center, the monj

» & h & ; X toring block toward the right, an’
R e T fy of i ! right,

$ ;?;3%1‘,‘,%%{% ':‘FE b ¢ A a8 L@ the equalizers at the farright. Alse

y— S : : each console has the two VI

?i = meters in the approximate centé

Al in a vertical panel, with a cu

speaker toward the left, and the T‘
mic at the right. Obviously, thi
would be an awkward arrangemer
il two consoles were to be used.

With tongue-in-cheek, muc
courage, and more study, one col.
sole was completely stripped. Tt
VU meters were moved to the #
or right-hand console. The micre
phone and speaker were remove.
from the #1 or left-hand consol
and eight rows of single-type palc .
jacks were installed. Twenty fou
mic outlets were provided in tf
studio, any twelve of them sele:
table by key switches in the jag
field. Terminal blocks were mounte
on the lower rear of the #1 conso
so all connections to and from tf
combination were readily acce
sible. With the consoles alrea¢
raised two feet due to the raise
floor, wiring was much easier the
al the top or bottom of a rack as
all 100 often customary.

Next, the input blocks of the 4
console were moved to the rig.
end, thus putting the 24 inputs a
jacent. The two output channé
of this console were moved 10|
in the same module housing as U
ones in the #2 console. This nc
put the four output channels a
jacent. The equalizer and monil
blocks were then moved to thel
left, since they are used much le:

This is all easier said than dor
inasmuch as the input blocks h
four connectors to plug into !
frame, and the monitor block whi
had to be moved had only three.
this entailed a good deal of cutti
and drilling. However, the ¢
soles are very straightforw

Fig. 6 A trouble light on a reel was installed, providing a work light and an outlet for
soldering irons or vacuum cleaner.

Fig. 7 Reel-to-reel audio recorders, turntable, audio cart machines and reverb unit cables easily identified, and
| are to the right of the console. prints readable, which eased | }
30 BROADCAST ENGINEERIN
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pain considerably.

The wiring of the jacks and termi-
nal blocks, the cable runs, and
grounding was all done with strict
allention o good audio engineer-
ing practices. Figure 5 shows the
installation under construction.
All low-level cables were run in
their own conduit to their own
terminal blocks to separate low and
high level cables completely. All
microphone input channels are in
one console. Jack fields were ar-
ranged the same way, and arranged
so that under normal operation,
no palch cords are ever necessary.
Cables were all tied and run
through plastic duct to give a neat,
professional  appearance. [Euasy
access 1o both consoles. terminal
blocks. jacks, and speaker monitor
amplifiers is provided by remov-
able panels held by magnetic
caiches. A trouble light on a reel
was installed, providing a work
light and outlet for soldering irons
or vacuum cleaner as seen at the
extreme right of Figure 6.

Audio Feeds

A scheme was designed to use
audio distribution amplifiers, pads,
and combining networks so that
any one or combination of the four
output channels could be fed to
master control. However, the am-
plifiers used did not perform satis-
factorily and the plan was dis-
carded in the interest of time. This

may be added at a later date if

found desirable. As an alternative,

Flg. 8 The completed #1 console.

February, 1972
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one output channel is normalled
to feed MC at all times, a second
feeds a cartridge tape recorder,
and the third and fourth feed two
reel-reel audio tape machines.

The reverb unit was mounted in
a cabinet beneath the cart machine.
There was some feeling that this
would not be the ideal place for it,
but no problem has been observed.

One TB unit is used for the audio
operator to talk to his director, the
studio, and the video tape and
projection areas. The other unit is
remotely controlled by the direc-
tor to talk back to his audio man,
the studio, video tape, projection,
and a studio cue headset.

The two monitor channels in the
monitor block of the #2 console
feed two Norelco MDM/MDL20
speaker-amplifier combinations
which appear to us to outperform
anything else available. One moni-
tor channel of the monitor block of
console #1 teeds an MDM/
MDL20 combination in the video
control area, and the other feeds
an announce booth speaker.

Two reel-reel audio tape ma-
chines. an audio cart PB and REC/
PB machines. and a Norelco turn-
table round out the equipment
available. These are all mounted
at the operator’s right in an “L”
shape as shown in Figure 7. The
reverb unit is seen mounted directly
below the cart machines. The reel-
reel machines were inclined slightly
for easier operation and visibility.

The completed #1 console is
shown in Figure 8. The #2 con-
sole is pictured in Figure 9. The
small panel in the foreground of
Figure 9 is a remote control panel
for the reel-reel and cart machines,
placing the machines at the oper-
ator’s fingertips. The two remov-
able console desks were replaced
with one long formica-covered
desk as seen in Figure 2.

The room is walnut panelled
with the custom-built cabinets
covered with matching formica.
The console jack field is also for-
mica covered. Jack designations
were done by a local engraver with
white lettering on walnut formica.
The input and output blocks are
also identified with white lettering
cngraved on black backing for
optimum visibility.

After nearly six months of oper-
ation, the CR is as functional as it
1 handsome, and the equipment
has pertormed equally well. The
fact that no modification has been
necessary or desirable has proven
the system layoul and design, and
system proof-of-performance
was 1deal.

Acknowledgement must be made
to Mr. H. H. Schubarth, Director
of Engineering for the Mullins
Broadcasting stations, for his de-
sign of the system and his assis-
tance. Mention must also be made
to our two fine staff carpenters
whose craftsmanship gave the in-
stallation its custom appearance. A

Fig. 8 The #2 console. The small panel in the foreground is a
remote control for the reel-to-reel and cart machines.

WWW.americanradiohistorv.com
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Remember The
Versatile Relay?

Don’t abandon your old parts
box. There are still circuits
wherethoserelayscanbeused.

By Fred Chapman’

In today's solid-state world,
where everything seems 10 run on
four D-cells, we tend 1o overlook
the virtues of some of our old
friends in the electronic parts field.
Such is the case with the relay.

Most good relays costing five
dollars or more are good for
100,000 to 1.000,000 operations.
They have a fairly fast attack and
release time (in milliseconds), and
are capable ot handling large cur-
rents while *standing-off” good sized
voltages. The advantages of solid-
state switching are small size, high
speed and (in theory) unlimited
life. This last factor can be negated
in the blink of an eye by one
overvoltage spike.

In high speed data handling and
processing systems, the solid stale
‘relayless’ circuits are at home. For
many slow speed operations, how-
ever, il makes no sense to trade a
$5 relay with one or two associated
components which will last three
or four years, for a $40 PC board
bristling with vulnerable, solid state
parts. In many cases, a simple relay
circuit can be made to perform logic
functions which require a number
of solid-slate components.

The Classic Circuit
[et's take a look at Figure 1. In
(a), we have the classic relay cir-
cuit. S| may be a pushbutton or a
snap switch. D is used to prevent
high voltage spikes when the voli-

*CE, WMCF, Stuari, Fia,
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age is removed from the relay. (We
assume our relay is surrounded by
solid state devices which must be
protected from such transients.)
Note that, regardless of the wiper
connection. the outputs are limited
to on-off functions in step with the
inpul switching.

In (b) we have replaced the diode
with a resistor capacitor network.
This is the ‘delayed oft” circuit
which is usually shown with just a
capacitor. Use of the resistor, how-
ever, keeps the supply voltage from
being pulled down to almost noth-
ing at the instant Sl is operated.
Note that we may now obtain either
a delayed ofl or a delayed on for
the NC contact depending on the
connection of the wiper. So tur—no
earth shaking circuits.

Now lets look at (c). Here we
see a ‘delayed-on, delayed-off’
function. Looking at the two output
waveforms, we show very different
patterns with the two possible
wiper connections. D is needed
with the connection as shown 10
prevent the capacitor discharge
‘burps’ shown as shaded areas in
the first waveform drawing. In (b)
and (c) the ‘off" delay i1s controlled
by the size of C, the DC resistance
of K's coil and the dropout voltage
of K, which is usually about 10
percent of the design voltage (2.4
Volts for a 24 Vol relay). This
drop out will vary with the number
of poles, spring tautness, etc. The
‘on’ time of (b) is the normal one
for the relay. In (c) the on time is
conirolled by the value of R and C.
This is rather a complex circuit
which must be carefully designed.

RxC must be large enough 10
give the proper ‘on’ delay without
making R so large that the voltage
is dropped across K to too low a
value to allow pull-in, The running
voltage of the circuit, determined
by the DC resistance of K and the
value of R in a voltage divider will
also control the drop-out delay
time. You will note the ‘as-shown’

www.americanradiohistorv.com

circuit is capable of an interesting
output waveform.

Multiple Function

In (d) we get a timed ‘on’, similar
10 the transistor ‘one-shot’ circuit.
Current will flow through K's coil
until C is fully charged, then stop.
R is made large enough so that it
will not provide ‘hold-in’ for the
relay but not too large to allow
bleed-off of the charge across C
when the switch is off. D is needed
when wired as shown 10 prevent 3
long discharge tail.

If you want to have some tun
take the circuits of (c) and (d)
Draw a DPDT relay and wire on¢

Flg. 1 At top (A) is a classic relay circu
(B) the diode of (A} is replaced with
resistor-capacitor network. The circt
at (C) is a delayed-on, delayed-off desi¢
(D) is a timed 'on’ circuit. (E) and (F) &
unique pushbutton control circuits.

BROADCAST ENGINEERIN
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wiper as shown and the other to
‘A'. Then plot the outputs. Now
figure out how many transistors
you would need to create that
magnitude of output functions!'

Figure 1(e) and (f) show a couple
of unusual pushbutton centrol cir-
cuits | have stumbled across. In
{e) C is charged slowly through R,
then when S is pushed, discharges
quickly through K. If R is large,
K will drop out when C's voltage
drops below the ‘hold-in’ value. If
R is small enough, K will hold in
at minimum voltage. This circuit
may be used where it is desired to
operate a high current drain relay
from a supply too small to operate
it. For example, assume K to be a
700 Ohm, 28 Volt relay. Normal
drain is 40 ma. Drop out current is
about 5-8 ma. for most of these
relays. Make R 2.7K. The maxi-
mum charge current for C will then
be limited to 10 ma. Running cur-
rent will be 8.2 ma. R may be
raised to as high a value as desired
(determined by the allowable
charge time for C) if K is to drop
out after C discharges.

In (f), full relay current is drawn
while S1 is pushed, but only the
hold-in current while the relay is
operative. S2 shorts the relay and
causes it to drop out. In practice it
i8 best to limit the running current
0 no-less than 25 percent of the
known full-voltage coil current.
This will insure solid operation of
the contacts.

Figure 2 shows a circuit which
was developed to perform a group
of design functions. (This is a for-
real circuit.) Let’s look at its
Operation. If S1 is pushed with
KI's contacts as shown, it will
Operate K3. When K3 pulls in,
Charged capacitor C3 will dis-
charge through K4, causing the
Stepper to advance. When SI is
feleased, C2, which was charging
while K3 was pulled in, will dis-
charge through the step swilch

' Wiper W1, operating external cir-
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Fig. 2 Circuit designed for a group of functions. Is used in the WMCF automation system.

cuits 1-2-3—n, whichever is se-
lected by the stepper. Now, if we
depress S2 for a moment before
pushing S1, we will close and latch
KI1. This changes SI’s output to
feed to the two diodes DI-D2.
Now when S is pressed, K2 is
pulled in and K1 is held in (even
though its ‘hold-in’ contact W2 has
been disconnected by W2-K2).
When S1 is released, K2 will hold-
in a bit longer, allowing K1 to drop
out. Then K2 drops out. The next
operation of S1 will now be shifted
to K3.

Some modifications are possible.
K2 may be made to latch closed. in
which case it will drop-out only
when S3 is pushed. The arrange-
ment of the capacitors, etc., of K3
can be changed to cause an oper-
ating pulse to be fed through the
wiper of the stepper when Sl is
pushed. The stepper then advances
when SI is released and K3 drops
out. This circuit is actually in use
in an automation system design.
You will note that where there is no

www.americanradiohistorv.com

capacitor or resistor path shunting
the relay coils, they are shunted by
diodes. This; as stated before, is to
protect the system from voltage
spikes which could ruin solid state
components.

No Panacea

By no means have we attempted
to cover in this short article all of
the ways in which relays may be
used. However, 1 hope that some
of the ideas shown here will help
1o suggest Lo engineer’s brought up
on a solid-state diet some ways in
which the older electronic devices
may still be of great value in new
design. There is a saying which |
have heard; *Don’t yse a transistor
where a relay will do as well and
don’t use a relay if you can use a
switch.” | don’t subscribe whole-
heartedly to this theory, but having
spent about four years in high-level
semiconductor research. | can as-
sure you that the solid-state device
is not always the answer to every
problem. A
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APPLICATIONS

FOR THE PHASE LOCKED LOOP

The PPL has many applications in communications
circuits. Here is an inside look at their operation

and uses. By Jack Mattis/Signetics

The concept of the Phase l.ocked
Loop (PLL) is by no means new.
The first description of Phase Lock
appears to have occurred in 1932
in a paper describing synchronous
reception of radio signals. Since
that time, the PLL has been used
n a variety of applications. but has
not achieved the widespread usage
that might at first be expected.

General usage of the PLL has
been hampered by the fact that the
circuit complexity, and the rela-
tively farge number of components
required, made its use economically
unfeasible in many applications. In
discrete component form, the PL1.
was simply too expensive for all
but the most sophisticated applica-
tions which could justify the
additional expense.

The recent development of the
Phase Locked Loop as an inte-
grated circuit, however, is doing
much 1o change the picture, since
the cost of an integrated circuit is
only indirectly related to the num-
ber of components it contains. The

Ve - KEGE, (cos(ewera 1 +6g)4 €05 o)

monolithic PLL is now available as
an inexpensive building block simi-
lar to the monolithic operational
amplifier in the diversity of its
applications.

The Phase Locked Loop

The phase locked loop is basic-
ally no more than a specialized
feedback or servo system. The
primary difference over conven-
tional systems is that the feedback
or error signal, rather than being in
the form of a voltage or current, is
a frequency. The equations which
define the operation, and hence
determine the characteristics, of
the Phase Locked Loop however,
are the same as would be tound in
conventional feedback systems.

The basic PLL, shown in Figure
1, consists of four building blocks:
a phase comparator, a low pass
filter, an amplifier, and a voltage
controlled oscillator (or VCO). The
heart of the loop is the phase com-
parator which compares the input
and VCO signals and generates an

Vi KqEo EsCos o

Vst s Egsinwst| oo O ass DEMODULATED
"1 comPARATOR FILTER DC-AMPLIFIER ouTeUT
- VatieK3EoEg cos oy

VO )= E sin Wl +3,)

Flg. 1 Block diagram of a phase locked loop.
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output which is dependent upon
their relative phase. This output
signal, when filtered and amplified
becomes the control signal whichy
when the loop is in lock, keeps the
VCO frequency identical to that of
the input signal. Should the input
signal increase or decrease in
frequency, the relative phase
change with the VCO signal gener-
ates the control. signal necessary
to increase or decrease the VCO
frequency accordingly.

The operation of the phase com-
parator may be shown graphically
by Figure 2. When the frequenc)
of the input signal is the same as
the VCO free running frequency.
loop locks with a constant 90'
phase difference between the twe
signals. With this phase relation
the average DC value of the com
pared signals (which is to become
the VCO control voltage) is zerc
since the positive and negativs
excursions are of equal area. Thi:
is expected because the VCO 1
already running at the proper fre
quency and hence needs very hittk
control voltage to lock to the inpu
signal. For input signals of highe
or lower frequencies, the phast
difference can shift up to 90° i
either direction to generate wave
forms with the positive or negativ:
average DC values shown in Figur
2. The frequency deviation of th
VCO, in response to the maximur
positive and negative error voll
ages generated by the phase com
parator determines the ‘‘tracking
or “lock range” of the PLL. Th
Tracking or Lock Range can b
further defined as: the frequenc
range, centered about the VC(
initial free running frequency, ove
which the loop can track the inpy
signal once lock has been achievec

BROADCAST ENGINEERIN
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Another means of describing the
operation of the PLL is to observe
that the phase comparator is, in
actuality, a multiplier circuit which
mixes the input signal with the
VCO signal. This produces the sum
and difference frequencies f,*f,
shown in Figure 1. When the loop
is irt lock, the VCO duplicates the
input frequency so that the differ-
ence frequency component (f; — )
is zero and, hence, the output of
the phase comparator contains a
DC component. The low pass filter
removes the sum frequency com-
ponent (f, +f,) but passes the DC
component which is then amplified
and fed back to the VCO. Notice
that when the loop is in lock, the
difference frequency component 1§
always DC, so that the lock range
is independent of the bandedge of
the low pass filter.

Consider now the case where the
loop is not yet in lock. The phase
comparator again mixes the input
and VCO signals to produce sum
and difference frequency compo-
nents. Now, however, the differ-
ence component may fall outside
the bandedge of the low pass filter,
and be removed along with the sum
frequency component. If this is the
case, no information is transmitted,
and the VCO remains at its initial
free running frequency. As the
input frequency approaches that of
the VCO, the frequency of the
difference component decreases
and approaches the bandedge of
the low pass filter. Now some of
the difference component is passed
which tends to drive the VCO
towards the frequency of the input
signal. This in turn decreases the
frequency of the difference com-
ponent and allows more informa-
tion to be transmitted through the
low pass filter to the VCO. This is
essentially a positive feedback
mechanism which causes the VCO
to “snap” into lock with the input
signal. With this mechanism in
mind, the term ‘‘capture range”
can be defined as: the frequency
range, centered about the VCO
nitial free running frequency, over
which the loop can acquire lock
with the input signal. The capture
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Flg. 2 Basic phase comparator output waveforms.
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Fig. 3 Typical lock and capture range characteristics (SE/NE 565).
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range is a measure of how close in
frequency the input signal must be
to that of the VCO to acquire lock.
The ‘‘capture range” can assume
any value within the lock range and
depends primarily upon the band-
edge of the low pass filter together
with the closed loop gain of the
system. It is this signal capturing
phenomena which gives the loop
its frequency selective properties.
Figure 3 shows a typical lock and
capture range characteristic for a
PLL. Note that the caplure range
may assume any value within the
limits of the lock range.

Applications
As a functional building block,
the Phase Locked loop is suitable
for a wide variety of frequency-

related applications. Most of these
applications, however generally fall
into one or more of the following
calegories:

1. FM demodulation

2. Frequency multiplication/
division/tractionalization

3. Frequency synchrenization

4. Signal conditioning

5. AM demodulation

FM demodulation is a fairly
obvious application, since when the
loop is in lock, the VCO frequency
is identical to that of the input
signal and the error voltage (which
drives the VCQO) becomes a direct
representation of the input fre-
quency. This error voltage then
corresponds 1o the demodulated

10 VOLTS

FM signal, and its linearity depends ]

only on the control voltage to
frequency transfer characteristics
of the VCO.

FM demodulation applications
are numerous, however, some of
the more popular are:

1. Broadcast FM detection.

Here, the PLL can be used as a
complete 1F strip, limiter, and
FM detector which may be used
for detecting either wide or nar-
row band FM signals with greater
linearity than can be obtained
with other means. It should also
be noted that for frequencies
within the range of the VCO, the
PLL functions as a self-contained
receiver since il combines the
functions of frequency-selectivity

[
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Fig. 4 SCA Demodulation. Fig. 6 Frequency multiplication with the SE/NE 565.
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Flg. 5 Block diagram for frequency multiplication.

36

WwWWwWWw.americanradiohistorv.com

S — -
Iy =fg*

Flg. 7 Frequency translation.

BROADCAST ENGINEERING


www.americanradiohistory.com

’

i

rand demodulation. One increas-
ingly popular use of the PLL is
in scanning-receivers where a
number of broadcast channels
may be sequentially monitored
by simply varying the VCO free
running frequency.

2. FM Telemetry

This application involves de-
modulation of a frequency modu-
lated subcarrier of the main
channel. A popular example here
is the use of the PLL to recover
the SCA (storecast music) signal
from the combined signal of
many commercial FM broadcast
stations. The SCA signal, typi-
cally, is a 67 KHz, frequency-
modulated subcarrier which puts
it above the frequency spectrum
of the normal stereo or monaural
FM program material. By con-
necting the circuit of Figure 4
to a point between the FM dis-
criminator and the de-emphasis
filter of a commercial band
(home) FM receiver and tuning
the receiver to a station which
broadcasts an SCA signal, one
can obtain “‘hours’ of commer-
cial free background music.

3. Frequency Shift Keying (FSK)
This refers to what is essentially
digital frequency modulation.
FSK is a means for transmitting
digital information by a carrier
which is shifted between two
discrete frequencies. In this case,
the two discrete frequencies cor-
respond to a digital ““one™ and a
digital “zero” respectively. When
the PLL is locked to a FSK
signal, the demodulated output
(error voltage) shifts between
two discrete voltage levels, cor-
responding to the demodulated
binary output. FSK, as a means
of transmitting data, is used
primarily over telephone lines.
Frequency multiplication can be
achieved with the PLL in two ways:

/

1. Locking to a harmonic of the
input signal.

2. Insertion of a counter (digital
frequency divider) in the loop.

Harmonic locking is the simplest,
and can usually be achieved by

" selting the free running frequency

10 a multiple of the input frequency
a_nd_ allowing the PLL to lock. A
limitation on this scheme, how-
| €ver, is that the lock range de-

EI -‘februa ry, 1972
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Fig. 8 Note reduction in sideband amplitudes when the VCO is locked to the funda-
mental. Makes PPL useful in digging out weak signals buried in noise.

creases as successively higher and
weaker harmonics are used for
locking. This limits the practical
harmonic locking range to multi-
ples of approximately less than ten.
For larger multiples, the second
scheme is more desirable.

A block diagram of this scheme
is shown in Figure 5. Here the
loop is broken between the VCO
and the phase comparator, and a
counter inserted. The fundamental
of the divided VCO frequency is
locked to the input frequency in
this case, so that the VCO s
actually running at a multiple of
the input frequency. The amount of

www.americanradiohistorv.com

multiplication is determined by the
counter. An obvious practical appli-
cation of this multiplication prop-
erty, is the use of the PLL in
frequency synthesizers.

For the case of trequency frac-
tionalization, both schemes could
be used 1o generate, for instance,
a frequency exactly 16/3 the input.
In this case, the circuit of Figure 6
could be used with the initial VCO
frequency set to approximately
16/3 the expected input frequency.
The counter then divides the VCO
frequency by 16. and the input is
locked to the 3rd harmonic of the
counter output. The output can

37



www.americanradiohistory.com

now be taken as the VCO output
and will be exactly 16/3 of the
input frequency so long as the loop
is in lock. Frequency translation
may be achieved by the addition of
a second mixer (phase comparator)
and low pass filter to the basic PLL
as shown in Figure 7. This scheme
allows small variations in the VCO
output frequency cven though its
center frequency is locked to a
highly stable reference trequency.
Frequency synchronization al-
lows a relatively unstable VCO to
be locked 10 a low level but highly
stable input signal. The VCO out-
put signal will now have the same
stability as the input signal, but at
a much higher power level. A popu-
lar practical application of this
principle is o lock a PLL on to
WWVB and generate a cheap labo-
ratory frequency standard. Other
practical applications include syn-
chronizing disc or tape drive mech-
anisms in information storage and
retrieval systems, slaving two sys-
tem clocks together, or locking to
a low duty cycle burst at a specific
frequency in which case the PLL
can regenerate a coherent CW
reference frequency by locking on
to the bursts. In addition, this
principle might be applied to syn-
chronize tape recorder speed for
playback of a tape that had been
recorded at an irregular speed.
Signal conditioning is generally
used to remove unwianted side-
bands from a signal, even though
the sidebands may be so close to
the fundamental that the usual
filtering technigues prove ineffec-
tive. By proper choice of the VCO
free running frequency, the PLL
can be made to lock 10 any one of
a number of signals present on the

input. Thus the VCQO is able to
reproduce the desired frequency
while rejecting the unwanted side-
bands. Figure 8 shows the reduc-
tion in sideband amplitudes when
the VCO is locked to the funda-
mental. This eflective sideband re-
duction makes the PLL extremely
useful in regeneration of weak
signals buried in noise.

AM demodulation may be
achieved with PLL by the scheme
shown in Figure 9. In this mode of
operation, the PLL functions as a
synchronous AM detector. The
PLL locks on the carrier of the AM
signal so that the VCO output has
the same frequency as that of the
carrier but no amplitude modula-
tion. The demodulated AM is then
obtained by multiplying the VCO
signal with the modulated input
signal, and filtering the output to
remove all but the difference fre-
quency component. It may be
recalled trom the initial discussion
that when the frequency of the
input signal is identical to the free-
running frequency of the VCO, the
loop goes into lock with these
signals 90° out of phase. If the
input is now shifted 90° so that it
is 1n phase with the VCO signal,
and the two signals mixed in a
second phase comparator, the aver-
age DC value (difference frequency
component) of the phase compara-
tor output will be directly propor-
tional to the amplitude of the input
signal.

The PLL. still exhibits the same
caplure range phenomena discussed
earlier, so that the loop has an
inherent high degree of selectivity,
centered about the free running
VCO frequency. Because this
method is essentially a coherent

AMIRF LOW-PASS AUDIO
INPUT MULTIPLIER FILTER ™ oUTPUT
PHASE SHIFT PLL
NETWORK (FIGURE 7.)

Flg. 9 Block diagram for AM demodulation.

38

WwWwWWw.americanradiohistorv.com

detection technique which involves 1

averaging of the two compared

signals. it offers a higher degree of |

noise immunity than can be ob-
tained with conventional
detector-type AM demodulators.
One very pructical application of
this principle, is its use in tone

decoding or frequency sensing ap-
plications. A specific example is
the SE/NES567 Tone Decoder

which, using this technique, is
able 10 sense the amplitude of a
specific frequency in a signal even

though the signal itself may be =

buried in noise. Specifically, this
circuit can sense the frequency and
amplitude of the desired signal
from an environment with a signal
to noise ratio of up to —10 dB,
without tuned circuits!

Conclusion

These are but a few of the most
tundamental
phase locked loop. From these
basic uses, technically speaking,
come an almost limitless number of*
other possible applications. The
fact remains, however, that it is
the economic advantages of mono-
lithic integration that makes most!
of these applications practical. Be-
cause the monolithic PLL is cost!
competitive with other existing
techniques, and can, in many cases,
give superior performance, it is
destined to become a major building
block of many new communication
systems., A
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Old unit provides
new answers for
broadcast remotes

By Sidney King*

For some three years, KVOC
and the Monarch Network were
involved in pioneering the direct
dial method of originating out-of-
station broadcasts. These were par-
ticularly effective for long distance
program origination in view of con-
siderable increases in rates for
broadcast loops.

During our early experimental

“Gen. Mgr. KVOC. Casper, Wyo.

period we experienced, and advised
accordingly, problems concerning
the elimination of certain frequen-
cies which would disconnect a
direct dial call. We also helped in
the refining of equipment now
recommended by the telephone
company for direct dial origination.
It generally consisted of a dial
telephone with a recorder coupler
attached. A station producing the
remote broadcast merely fed its
signal from its own mixing appara-
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CUSTOMERS PLUG

PLUG USED 1S A CANNON DB-25P-C26
OR IF THIS IS NOT IN STOCK
CINCH DBM-25-P-A115 WILL WORK.

AUDIO INPUT - PINS 4 AND 5

STRAP PINS 9 AND 10 WHICH IS THE START
STRAP PINS 17 AND 20 WHICH IS LINE SIEZURE
TO REMOTE START

STRAP PINS 19 AND 22 WHICH 1S THE READY

Flg. 1 KVOC~—-Monarch Network's
unique method of feeding sports
events and other material throughout
the state. (Phone instruments not
required.)

L

OROER MEASURED SERVICE OR
IFB LINE ONLY TERMINATED
IN JACK

2

PHONE PLUGS IN IF DES IRED
OPERATES IN MONITOR MODE
WHEN RECORDER CONNECTOR
IS IN OPERATION.

RECORDER
CONMNECTOR
KS 1952211

12
FROM REMOTE AMPLIFIER OR
OTHER PROGRAM SOURCE.

1
—

Fig. 2 Recorder connector connections
tor use at the remote site.

tus into the recorder coupler.
Although it was possible to ge
directly into the phone, many sta
tions used this system. However
there has been one serious problem
This problem was experienced i
for any reason there was a discon
nect, inasmuch as it was aimost im:
possible to reestablish connectiol
without finding an alternate mean
of notifying the feeding broad

caster so that he could hang up th:

telephone. This proved a source o
embarrassment to more than a fey
broadcasters as well as to th
phone company.

During the past summer our stai
tion engineers, along with some ex
ceedingly cooperative employee:
of the Bell Telephone Company:
experimented with several dif
ferent pieces of equipment. Wi
found an answer to the problem o
a disconnect which we would like
to share with you.

New Answer In
Old Device

Strangely enough, the answel
did not come from any newly de
veloped equipment. We found 1
in a recorder connector which
has been part of the Bell Telephont
system equipment for many years
(The recorder connector is com!
pletely different in its operatio
from the recorder coupler.)

The recorder connector (Lis
#1-USOC Code RDC) is a com
pletely self-contained unit whic
the station originating a broadcas
can feed directly from a remot
amplifier. The recorder connecto
is wired by the standard telephon
jack to a phone line. The statio
originates the call by dialing a pre
assigned number, and on the firs
ring is automatically connecte
with the recorder connector, there
by receiving whatever signal

BROADCAST ENGINEERIN}-
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being fed into that instrument at
the point of origin.

Please note that while a tele-
phone is normally attached to the
recorder connector unit, it is wired
so that the telephone transmitter
will not function during the period
that the recorder connector is
active. Actually. a broadcast may
pe originated and completed with-
out the use of a telephone at the
originating end, using only the re-
:order connector.

KVOC and Monarch Network
have mounted both phone and re-
zorder connector on a small porta-
ole board before traveling to do a
sports broadcast. We merely re-
juest the telephone company to
nstall a four prong standard fe-
male telephone jack and prede-
lermine the telephone number
assignment at the point of origina-
tion. Upon arrival, the recorder
*onnector, using a male phone
jack, is plugged in. The recorder
zonnector also requires an AC
source. We have established by
Ising this method, that when a dis-
.sonnect does occur, it is only a
imatter of some 15 seconds to have
the station re-dial the number and
be reconnected to the broad-
.2ast source.

Monarch Network not only
Jriginates its sporting events in
this manner, but feeds some 15
dther radio stations by having
them dial into individual recorder
sonnectors, each using a different
telephone number assignment.
Here again, the savings over the
regular Class E or F broadcast loop
'S substantial and we have deter-
Tined that there is less difficulty
N feeding each station separately
han we experienced when a broad-
-ast loop broke down, requiring
iome length of time to locate and
‘€pair the trouble. A

“ebruary, 1972

stepping Stones to a Better
Job in Broadcasting

8 new and recently revised texts from Sams.

WORKSHOP IN SOLID STATE

By Harold E. Ennes

An outstanding tralning text, complete with
exorclses at the end of each sectlon (an-
swers In back of book). Provides the engl-
neer-technlclan trained in vacuum-tube
clrcultry with a rapld, practical and ettectlve
transition to the mastery of solld-state clr-
cultry in all broadcast applications. 384
pages, hard cover. No. 20735—%$08.95.

TELEVISION BROADCASTING:
Equlpment':Syslems. and

Operating Fundameniails

By Harold E. Ennes

This comprehenslve, new raference volume
for practicing technical personnel and stu-
dent iv technlclans and operators covers
the NTSC color system, .Cameéra chalns, 8ync
generators, 8slgnal distributlon, recording
systems, studlo llghting, studio equipment
operation, microwave relay systems, anten-
nas, transmitters, and operating procedures.
656 pages, hard cover. No. 20786—$14.95,

TELEVISION BROADCASTING:

Camera Chains

By Harold E. Ennes

Authoritatlvely provides the fundamentals
necessary for more efficlent assimllation of
modern {Instructlonai books. The overall
"system’ concept Is used to discuss studio
lighting, camera mounting, Interconnection
tacllities, power supplies, video ampllfiers,
video processing, camera control, setup
clreultry, and more, 464 pages, hard Cover.
No. 20833—812.95.

FIRST-CLASS RADIOTELEPHONE

LICENSE HANDBOOK, 3rd Edition

By Edward M. Noll

More than a question and answer book, it
is also an excellent reference text on broad-
cast communications with a thorough cover-
age of theory and basic principies. It

o -
:E;nunill"'

gNSE
l.“'fmmoﬂl

supplles all Informatlon needed to progress
from & 2nd to a 1st class radlotelephone
Islgesrase. 418 pages, softbound. No. 20804—

SECOND-CLASS RADIOTELEPHONE
LICENSE HANDBOOK, 4th Edition

By Edward M. Noll

Covers all Information needed to pass the
2nd class FCG radiotelephone exam, cover-
ing FCC Rules and Regulatlons, communlica-
tlons theory and practices, solld-state
two-way equipment, ete. Questions and an-
sweors based on the FCC exam. 380 pages,
softbound, No. 20824—%6.50.

RADIO SPECTRUM HANDBOOK

By James M. Moore

This highly Informative book covars the en-
tlré usable frequenty spectrum. Allocations,
types of transmlssions, and examples of
transmitting and recelving equipment used
in each band are Included. 192 pages, hard
cover, No. 20772—$7.65.

NORTH AMERICAN RADIO-TY

STATION GUIDE, 7th Editlon

By Vane A. Jones

This updated and expanded edition provides
a comprohensive one-source reference to
all commerclal broadcast statlons in North
Amerlca. Lists frequencles, call letters, and
locations for a-m, Im, and tv stations. 160
pages, softbound. No. 20843—$3.95.

COMMERCIAL RADIOTELEPHONE LICENSE
Q AND A sTUDY GUIDE

By woodrow Smith and Robert welborn
Contalns questions taken from the first four
elements of past and present government
publications of ''Study Gulde and Reference
Materlal for Commerclal Radlo Operator Ex-
eminations.” and thus presents questions
used in FCC examinations. 272 pages, soft-
bound. No. 24027—§5.95.

| o HOWARD W, SAMS & CO., INC. BE 022 |
b 4300 W. 62nd Street, Indianapolis, tndiana 46268 |
| Order from your Electronics Parts Distrlbutor, or mail 0 20735 [] 20824
| to Howard W, Sams & Co., Inc. |
| send bookls checkfd at rlgh’;. s_”_m_%ncloa?d. £ 20786 020772 |
Piease Include sales tax where applicable. Canadian -
| bprices slightly higher. [ 20833 ] 20843 |
| O send FREE 1972 Sams Book Catalag. [J 20804 [ 24027 :
| Name. — |
| Addre — — |
| City. —State —— [ |
L
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REQUIREMENTS
HAVE CHANGED
IN 20 YEARS
...50 HAS
THE EQUIPMENT

sl g

AM-19D DIGITAL ANTENNA MONITOR

N 18020 o0

! cEse .

PMA-19 PRECISION MONITOR ADAPTER

DDA-19 DIGITAL DISPLAY ADAPTER

] No modulation eftects ] Simpli-
fied operation——no operator adjust-
ments [] Resolution to 0.1% current
ratio and 0.1° phase angle ] Up to
12 towers [] Remote readouts easily
added

Producers of

NEM® -CILARKE

Broadcast Equipment

POTOMAC INSTRUMENTS, inc.
932 Philadelphia Ave.
Silver Spring, Md. 20910
Phone: (301) 589-3125
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Relay Controlled Mic

Many engineers have often
thought that switching the control
room mic with a relay would cre-
ate problems. However, at WRSC
and WQWK FM, we found that it
works quite well.

I believe that many engineers
will agree that you could wire a
control room to be operated many
different ways...and still find that
there are some announcers who
will have their own set procedure
for operating from the board.

Microphone switching in the
control room was one of our prob-
lems for awhile. Some announcers
would begin their show by setting
a level on the pot and using the
key without moving the level. This
can be good or bad depending on
the type of format programmed,
or depending on the type of pro-
gram aired by the individual an-
nouncer.

|

There have been engineers whel
have used cure pots for a micl
in-put, using the cue switch for ar’
on/off position. This also can be
good or bad, depending on the!
format. However, this does nod
solve the problem of what to do foi
the announcer who does not like
to do his show with this type o
mic switching.

These are just a few reasons
why we developed a relay switch®
ing microphone. With this unit, you?
may mount the on/off switchesh
wherever they would be most con ¥l
venient, because the switches only¥
switch 12 Volts at less than 1 Amp§
This gives you a wide selection o'/
switches to choose from.

Figure 1 shows the wiring dia |l
gram of a typical relay switchings
microphone. (This one is used a
WRSC and WQWK FM. The uni |
utilizes two relays, Potter an¢i

K1, K2 - POTTER BRUMFIELD
KHP 17011 4POT

€1 - 1300mfd @ 25v DC
RL - 20092, 1 WATT

RZ - 1KQ, 1 WATT
$1-SPST N.O.

[
TO MUTING 3
AY

REL { 3 A

u

PUSHBUTTON

$2 - SPSTN.C.
PUSHBUTTON

$3 - SPST N.O.

PUSHBUTTCN

e

L

Y MIC
OUTPUT

+120—b—3
VOLTS Sl

BROADCAST ENGINEERIN
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swilch to fire the relay shorting
the IN3211 diode, or the remote
mirror change swilch can cause
this tunction (o occur.

The projector lamp idles at one
half the RMS voltage, then as the
mirrors shift for airing the slide
projector, the lamp voltage rapidly

IPDT.) One is for muting, the
dther for microphone switching.

. In order to prevent feedback, a
ime delay constant is needed.
'here must be a delay between the
huting relay and the mic relay.
"he delay between the muting

Irumfield-KHP-17D11-12 Volts ’]

o SLIDL ALY J0m TR0 & T A L VOO VAN

o Myor eon il

clay and the mic switching relay w0 rises (o optimum.

nay be controlled by the value of we | &= ‘| During on-the-air changes, this
‘1. This capacitor must charge — 3 B NP _——— .
-l p g p risc is so fast as (o be virtually

undetectable in the video. The small

sefore the mic switching relay will . 3 e
mini-box is mounted out of sight

lose. In order to keep the time Ll
onstant the same each time the ol ]
elay closes, a bleeder resistor (R2)
nust be added to discharge the
'oltage across the capacitor once
he relay returns to normal (or
ff) position. This allows you to
witch the mic on and off at any
lesired time, and still have the
ame time delay.

For the announcer who does not
ike to work with this type of mic
'witching, there is a defeat switch
S3) incorporated in the unit which
vill defeat the unit. This allows
1im to operate the board for normal
nic switching.
| The unit has solved many prob-
sms for WRSC and WQWK with
n-the-air work.

T ) (Continned on page 45)

Multi-Gartridoe Decks
Py with Your Negds!

r— -

John Sweigart, Jr.
Chief Engineer
WKBO Radio
Harrisburg, Pa.

e —— e
1 % 303C = 3 decks 2 » 30IC = 6 decks

' Lamp Idling System
For Projector

Frequent replacement of TP-7
yrojection lamps dictated an inves-
igation. The lamps are expensive
ind on-the-air flame out occasion-
illy caused commercial loss.

KOMO-TYV uses Eastman Multi-
slexers and RCA Projectors, con-
iequently, the drawing shows
:onnections for this configuration.

15 decks

1 % 305C = 5 decks

2 % 305C = 10 decks 3 % 305C

Mix and match these new SPOTMASTER multi-cart decks. They're de-
signed to meet your needs today, and grow with them tomorrow.

Look at our 303C and 305C Mini-Decks. Space-saving combinations
of 3, 5, 6, 9, 10 and 15 decks accept type A carts. Slightly wider is our

[his lamp idling system will work
:qually well with any multiplexer.

The Eastman PFIl has local
*neumatic mirror changing buttons
iecessitation an OR gate of IN4005
liodes. This allows the mirror limit

Send Your
Exchange Ideas
to Broadcast Engineering

Yes -~ We Pay

Mini-603C (not shown), accepting both type A and B caris, three decks
to a unit, six decks lo a compact rack.

All these mini-giants feature plug-in, modular, solid state construc-
lion with separate audio amplifiers, selectable output level (10, 0
+8), logic switching, and many more features. They're ideal for manual
operation or programmed automation systems.

Save still more money with our time-tested Five*Spot and Ten+Spot
multi-can players. You can even get plug-in record modules, Write or
call for complete information:

BROADCAST ELEGCTRONICS, INC.

A Filmways Company
8810 Brookville Road, Silver Spring, Maryland 20810 * (301) 588-4983

'ebruary, 1972
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This farmer is back at work because coronary care
units, new drugs and modern methods of rehabilita-
tion now help return more cardiacs to productive life.

Most heart attack victims survive first heart attacks.
Of those who do, 4 out of 5 return to work.

Your Heart Fund dollars helped make this progress
possible.

For more benefits in treatment and prevention . . .

GIVE...

so more wil ive

Integrated Circuit
Replacement

By Pat Finnegon

Integrated circuits may prove more reliable thait
conventional devices, but they still fail, occasionally s
The problem seems simple enough: pull it out. Bud
many [C’s are soldered directly to the printed circui}
board. If you're lucky, they are plug-in types. Replace «
ment seems easy enough, but care must be taken, ani
the proper tools must be used.

In the days of vacuum tube circuits, regular siz .
tools were needed. However, the smaller (or even mir
jature) tools should be used when working with soli &
state circuits. In addition, you should use a small siz¢
25-40 Watt iron. (One with a variable heat control |
helpful.) The tip should be about %sth of an inch wide

A device for removing solder is a “must™. There ar
several types available. The piston type device work ¢
well. It is cocked so that when the trigger is release ¢
it will vacuum off the melted solder. Another hand
model is heated like a soldering iron, but it has chambe |
and a squeeze bulb 1o vacuum off the solder. (If yo
haven’t bought one yet, you can ““wick-up™ the solde
by holding a braided wire on the melted solder.)

Of course, a bench vise is an asset. You probabl
will need both hands in solder removing operation

Whether or not the IC must be replaced should t
determined by dynamic signal tracing methods ar
followed by voltage checks. Ordinarily, if a signal goe
into an IC but doesn't come out properly — yet inpf
voltages are correct—the 1C is defective and must t
replaced. There just is no way to repair an IC. .. it
got to come out.

Before you attempt to remove the 1C, its positi¢
on the board should be noted. Locate pin #1. The:
may be a #1 engraved or printed on the board. If n¢
mark it yourself. Once the IC is out, you may fit
your time wasted trying to figure out the prop!
onientation for the new IC. If you install it reverse
the circuit will not work, and worse yet, you may ru
the new IC.

iC Removal

Heat the solder and remove it from all pins. Evi
with the solder gone, the tinning may still keep t
pins stuck. With a small size long nose pliers, gen¥
press each pin sideways (toward the board) and ead
will break loose. Remove the IC and then check t*
board to make certain the new 1C will fit easily on
the board. Clean all connectors.

When soldering in the new 1C (or any solid ste
device) a good safety measure is to lightly spray t
device with a shot of coolant. Then if there is af
trouble soldering any or all pins, the excessive hell
will not damage the device. Remember also, that t=
printed wiring on many boards will not hold to t*
board after excessive heat has been applied.

Add the new IC in correct orientation and soldei*
to the board. Make certain no solder gets between t8
pins and shorts them out. There isn’t much roo:
Then inspect the solder job, but be kind to ycf

Coniribued by the Publisher HEART FUND eyes—use a magnifying glass.
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(Continued from page 43)
in the multiplexer cabinet.

Reliability is excellent as our
two units have operated continu-
ously for four years without
requiring service.

Lamp life increased markedly,
making the small cost of the units
well worthwhile.

F. J. Fowler
Project Supervisor
KOMO-TV
Seattle, Wash.

RF Proofing
TT Preamps

Since | have not seen much on
RF proofing of broadcast equip-
ment in Broadcast Engineering, |
am sending information on RF
proofing the Gates M6244 and
6244B TT preamps.

Beginning with the advent of FM
and more so of late as more FM
licenses are granted, engineers are
having to cope with the problem of
RF feeding back into their control
room, studio and production room
equipment. In many cases the FM

Standard for

¥ Precision...

when
accuracy
counts.

Portable or Paneal-Mousted

Accuracy 10 .002 of a second. Bullt
for long, trouble-free service. Easy to
read, shatter proof crystal the
perfect timer. For full detalls, request
Free catalog No. 261

station is an add-on event at the
AM studio location with the FM
tower located immediately behind
or to the side of the AM studio.
Normally the building is not
shielded. With a circular polarized
antenna above the building, the
equipment is subjected to a high
RF field.

We encountered RF problems in
all our equipment, including the
Gates turntable preamps, and we
found that by doing the following
we could almost completely elimi-
nate it. We use M44-7 Shure

PRE-AMPMODIFICATION
MILLER RFC
184

PHONG
JACK

POWER SUPPLY MODIFICATION

1

'
120VAC I 0osuf 3”%
v

E‘
?

2). Z, FERRITE BEADS

cartridges and Gray 208S and 303
micro-trak arms.
To RF proot the Gates Preamp;

p
Al are drilled for
oplional awuxiliary ball-
bearing side rollers,
$7.50 per s#1 exira,

Load cable
wire, rope
or anything
on reels
onto

/ Roll-A-Reel
for easy,
smooth
pay-out
or take-up.

® Easlly portable

® No jacks

Handle any reel diameter

Heavy steal frame

Slanted front
Ball-bearing, adjustable rollers

Positive roller lock for

unloading
L
$cale .
Model Divisions Yolalizes Accuracy L}
PORTABLE
5-100 1/3 rec. 6000 rec. | 2.1 soc. 3
;:0 175 vec. 40 min. £.1 sec. .
40 | 1/900 min. | 60 min. | +.002 min *
$1o 110 qec. 1000 sec. | £.02 soc 'WIr A .
$6 1/1000 min. | 10 min. | +.0002 min 1,500 ibs. cap. for resls o STYLE B
:; 1/100 sec. | 60 soc. .00 yec. ""‘rm 26" wide. Weight 3,000 Ibs. cap. for 1 reel up to 48"
1100 | 171000 sec. | & soc. +.001 see. PRICE $65.00 * wide; or for 2 reels up 1o 24"
MST.300 | 1/1000 uec. | 30 sec. £.002 soc. f.0.b. Cincinnall e wide sach. Welght 110,
S1-ANDARD c . PRICE $110.00
\ J ® Special sizes on request, o f.0.b. Cincinnatl
ELECTRIC TIME .
DAIVISION 06 it ST L5 Ci COMPANY 3 fading 08
89 LDOGAN STREET & SPRINGFIELD, MASS. 01101 no ll‘A' REEL Clncinnatl, Chlo 45237
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we removed the scratch filter
switch—we planned not 10 use a
scratch filter or play scratchy rec-
ords. Then we removed TB-1, in-
cluding scratch filter condenser and
ground straps.

Cut out a small metal panel to
overlap the hole left by removal
of TB-1. you may start re-wiring.
Use a Miller RFC 144 RF choke

ground to ground side of phono
jack. Be sure to make all leads as
short as possible. Now, if you have
any ferrite beads, install them on
AC leads to power transformer and
bypass both sides of AC line to
ground with .005 mfd capacitors.
All capacitors should be ceramic
for small physical size and short
leads. If territe beads are not avail-

able, just bypass AC leads.
R. T. Whitaker, CE
KINE-KPUP
Kingsville, Tex.

and wire from center pin on phono
jack to C2 of preamp. Bypass
center pin of jack to ground using
a 47 pf capacitor. Also run amplifier

for you, the professrional...

The Gray 6400 Pre Amplifier

Become acquainted with the Gray
6400 Series Turntable Pre-Amps. Re-
alize the high quality reproduction
they'll provide. Higher outputs (0
dBM into 600 OHMS) and smaller
packages than ever. Three output
curves fully adjustable to match re-
quirements. Monaural (6400) Stereo
(6401). Complete specifications. at
your request. . . . You'd probably
worry about it if it wasn't from Gray.

-
r t'\q

GRAY RESEARCH

AND DEVELOPMENT COMPANY DIVIEION
ONE FIFTY PARK AVENUE. E. HARTFORD, CONN, 08108

‘Circle Number33 on Reader Reply Card

Tapg l_—leads, we mean: Our strength is doing the kind of
precision head work you want, but can’t find elsewhere.
Check these reasonable prices for highest quality
Ampex or Scully heads:

Three new heads installed in your full track Ampex as-
sembly for only $97.50, Scully $186.00. Or, your 3 heads
reconditioned, wear permitting, for Ampex or Scully
3-head assembly at $45.0C. Get continuing service as
good as new! Loaner assemblies available. _

TABER

2081 Edison Avenue

No ather audio head manufacturer offers this quality at these prices.

Send for our free brochure today

San Leandro, California 94577 Phone: (415) 635-3832

Circle Number 30 on Reader Reply Card
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MANUFACTURING & ENGINEERING CO.

PRODUGTS

(Use circie number on reader service card for @
further information)

New Zoom lens

Angenieux Corporation of Amery
ica has a new zoom lens with |
basic focal length capability of 1¥
270mm, and a total focal lengt
range of 18-675mm using the rang
extender turret. The complet
15x18E Is an entirely new concef
in studio lenses, and a new star
dard since the introduction of th'
first 10:1. This lens is also designe.
for remote applications not requi
ing extremely long focal lengths.

For studio operations and r¢
mote broadcasts, the short foc:
length of 18mm (51° horizont:
angle) has been retained and th
longer focal length has been ir
creased from 180mm to 270mn
The aperture of f/2 (f/2.4 for th
lightweight “L™ model) remain
constant throughout for foc:
lengths between 18 and 180mn
thereafter dropping linearly to f/
(f/3.4 for the lightweight “L” mode
for the standard 1'4” plumbicon.

The 15x18E has a close focusin
distance of 25" (21.7" for the “L
model) and still retains its full zooi
capability. With a close-up adaj
ter and range extender the lens
also capable of full-screening a
object of less than one-half inc¢
in height.

The positioning of the thre
range extenders (1.5x, 2x, 2.5x)
an integral part of the lens: all a
housed in a turret at the rear of tt
lens which can be remotely col
trolled. An entirely new develoy
ment and an essential feature 1
the 15:1, there are two importal
results; first, the need for a sli
ing carriage support system is elir
inated thus reducing the weigh
second, the essential ease of co
trolling the range extenders fro.
the rear of the camera by means
a small electric motor activate

BROADCAST ENGINEERINY
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|
]

' by a turret command box. Change
| in range extenders requires pnl_y
i about one second, and the iris is

b

automatically set to compensate

| for variations in video level.

Circle Number 60 on Reader Reply Card

Dolbyized Recorder
The Revox A77 is now available

. with the Dolby B Noise Reduc-

TELAN

gas fueled thermoelectric generators

tion Unit as an integral part of
the recorder.

The unit is equipped with four
additional Dolby-Processors, two
compressors and two expanders,
one for each of the two record and
reproduce channels. Thus, the re-
corder can record and play on each
channel individually or on both to-

gether, with or without the Dolby
system being in effect.

The Revox A77 Dolby version
has an additional on-off switch to
bring the Dolby electronics into the
circuit. Revox claims the built-in
calibration controls and reference
oscillator allow calibration of such
a high degree of accuracy that the
frequency response remains the
same, regardless of whether the
Dolby electronics are in or out of
the circuit. The built-in multiplex
filter protects the Dolby electronics
from interferences.

Circle Number 61 on Reader Reply Cord

Triggered Sweep Scope

Sencore, Inc., manufacturer of
quality professional test equipment
has announced a new, low cost,
dual channel-dual trace oscillo-
scope featuring both triggered and
free-running sweep.

The new scope, model PSI63,
is said to provide the features and
stability of lab type scopes for a
fraction of their cost. The company
spokesman also stated that the
operation of the scope has been
greatly simplified with the use of

pushbutton switching and employ-
ing both manual and automatic
triggering.

The free-running sweep, an ex-
clusive feature. allows the unit to
be operated as a service type scope
for those technicians unfamiliar
with a triggered scope. The PS163
may be operated either single or
dual trace and has been designed to
fill the demand tor a low cost lab
type scope in both servicing and
industrial applications.

(Continued on page 48)

Nestled under the ice covered
eaves of an equipment shed on
a 11,000 foot mountain peak in
Utah, this TELAN generator pro-
vides power for a TV translator.
The propane tanks supplying fuel
to TELAN require service only
once a year. TELAN is available
in from 10 to several hundred
watts. 12-24-48 VDC standard.

“/“TELEDYNE ISOTOPES

110 W. TIMONIUM ROAD
PHONE: 301-252-8220 — TELEX: 87-780

F'bruuvy, 1972

TIMONIUM, MD. 21093

Circle Number 40 on Reader Reply Card
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New Products
(Continned from page 47)

tion allowing the platter to turng
until the switch is released. When|
the switch is activated in the other ©
direction the platter will continuel
to rotate until the switch is manu-
ally returned to the neutral position.|

solves all five

common connector
problems

The stable triggering circuit and
time base calibrated to 2% accuracy
allows precise time and frequency

SWITCHCRAFT

p @*
AUDIO CONNECTORS
SIMPLIFY YOUR JOB

Sure, all connectors “‘work’” — at
least when they're new, but only
Switchcraft’s time-and-trouble-saving
design solves all these problems—at
NO extra cost:

1. TOUGH TO WIRE?

No! Q-G connectors’ easy-open de-
sign and larger, uniquely designed
solder ‘cups cut wiring time in half
—by actual test.

2. GROUNDING TROUBLES?
Never' Exclusive extra "'Ground
Terminal” electrically integral with
shell automatically engages the
“Ground Contactor’* of the mating
shell.

3. HIGH IMPEDANCE NOISE?

Forget it! Exclusive thermosetting
plastic inserts virtually eliminate
noise problems in high impedance
circuits.

4. SEARCHING FOR SCREWS?
Nope! '"Captive Design” Insert screw
for fast, simple assembly and dis-
assembly . . . can't drop out and get
lost.

5. OLD-HAT STYLING?

Hardly! A compact, logital, modern
departure from the old fashioned
bulky-and-boxy styling associated
with conventional connectors.

And, Q-G plugs and receptacles mate
with all other quality connectors with
similar insert arrangements and
from 3 to 6 contacts. Mating chart
and cross-reference guide are yours
for the asking.

WRITE FOR CATALOG C-502B, or See Your
Local Switchcraft Authorlzed Industrial
Distributer for Immediate Dellvery at Fac-
tory Prices.

"Seibi s

5535 Elston Ave., Chicago, lil, 60630

U.S. Patent No, 3.219,961

See us at Computer Systems Design
Conference BOOTH 615

Circle Number 8 on Reader Reply Card
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measurements necessary in many
industrial and design applications.
Special TV vertical and TV hori-
zontal sweep positions with a sync
separator stage have been added to
permit stable displays of complex
television signals. The dual trace,
triggered operation is -considered
by the manufacturer to be a valu-
able asset to the television service
technician when troubleshooting
difficult AGC and chroma prob-
lems. The critical timing of concur-
rent waveforms present in these
stages can be readily observed to
check stage operation.
Circle Number 62 on Reader Reply Card

Supercard Kit

Television Equipment Associates
introduces a new graphics kit
tor the immediate production of
supercards and titles which will
be marketed under the name
MAGNETITLE.

Two sizes of flipcard boards with
a mat-finished black steel facing
and dimensions of 11"x14" and 16"x
20" are supplied with edge mark-
ings to facilitate horizontal and
vertical positioning ot words. Let-
ters are screen-printed in white on
black vulcanized fiberboard and
are easily moved around on the
flipcard board for best layout effect.
Shadows are electronically elimi-
nated. Four alphabet fonts are cur-
rently available with others to fol-
low. The complete kit includes four
boards, four fonts and a container.

Circle Number 63 on Reader Reply Card

Custom Turntable

The GT-12 custom turntable
from Sparta Electronic Corpora-
tion has three moving parts set in
a one-piece cast aluminum ribbed
frame. The user has a choice of two
motors, a hysteresis synchronous
(GT-12-SY) or four-pole (GT-12-
4P). Wow and flutter is held to
0.1% at 33%s RPM. Rumble is 45
dB at 3354 RPM and 40 dB at
45 RPM.

The GT-12 features a one-hand
cueing lever. The power-paddle
switch is spring loaded in one direc-

Wwww.americanradiohistorv.com

Speeds of 333 and 45 RPM are' |
selected by a single front mounted
lever. When the lever is centered
the turntable is in neutral. The lever
when moved to either the right or
left, will activate the motor and;
select the speed.

Available to complete the
SPARTA GT-12 system are M232
or M236 Tone Arms, and TEP-3S'
(stereo) or TEP-3M (mono) turn-
table pre-amplifiers. The tone arms
have low tracking forces and pro-
vide for critical adjustments. The
turntable pre-amplifiers are equal-
ized for the RIAA standard curve
and designed for both high-Z and
low output cartridges.

Circle Number 64 on Reader Reply Card

Patch Cords For
Miniature Jack Panels

For miniaturized telephone
broadcast, telecommunications
and industrial patching applications
Switchcraft, Inc. has designed &
new series of 2- and 3-conductos
shielded patch cords.

Designed for Switchcraft, “tini+
telephone™ jack panels and equivas
lent, TT-840 (3-circuit) and TT:
860 (5-circuit) Patch Cords can be¢
specified in a variety of types anc
lengths from 6 inches to 6 feet for
interconnecting applications re:
quiring 3 and 5 circuit twin patct

Send Your
Letters To The
Editor
To: 1014 Wyandotte
Kansas City, Mo. 64105

BROADCAST ENGINEERIN{S
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cords.

The new patch cords feature
bronze tinsel conductors covered
with thermoplastic insulating ma-
tertal. Woven over insulated con-
ductors is a braided shield and a
black nylon braid.

The series use standard Switch-
craft 2- and 4-conductor cords
with a TT-Twin Plug phone plug
attached at each end.

Circle Numbaer 65 on Reader Reply Cord

Stereo Amp/Receiver

One of the latest additions to the
growing line of quality stereo re-
ceiver/amplifiers is the Heath AR-
1500. The unit BE tested moved
the state-of-the-art ahead once

more.

Fig. 1

The AR-1500 should not be
tackled by the inexperienced
builder, but for the builder it an-

swers a lot of questions. The AR-
1500 takes a lot less time to build
than the AR-15. But what has both-
ered many builders is that on home-
brew circuits, they have tested
each circuit as it was finished. ..
reducing the meaning of a *smoke
test.”” Heath has used this same
approach. And they took it a step
further.

As shown in Figure 2, the major
unit circuits are built on circuit
boards. These boards plug into
hinged connectors, allowing a quick
disconnect should trouble occur.
With the covers removed, the unit
can be relieved of most of its major
circuitry in just a few minutes.

Troubleshooting represents no
particular problem, because Heath
has built-in circuitry that allows
its panel meters to be switched for
making relative resistance and volt-
age readings. Although each board
is checked before it is inserted in
the unit, it also is checked after
installation. As a backup for any
trouble that might occur, the manual
contains circuit board operation
details, numerous point by point
check lists, voltage test points
and photos. From a builder’s

(Continued on page 50) |

Compressor -Limiter
Amplifier

(The Great Leveler)

$445!

You can stop nding gain now, even when
a shouter and whisperer are on the
same talk show. The Model CLA 20/40
Compressor-Limiter Amplifier does it
automatically . instantaneously

for both AM and FM. Switchable controls
permit symmetrical (FM) or asymmetri-
cal (AM} peak limiting; pre-emphasized
or flat response; compress/iimit, com-
press only, or compress/limit off. Auto-
matic gain control range is 40 dB dy-
nami¢, and the Compression ratio is
better than 10:1. All solid state, plug-in
modular construction assures trouble-
frele reliability. Write for complete de-
tails

BROADCAST ELECTRONICS, INC.

A Flimwsys Company
8810 8Brookville Rd_, Siiver Spang. Md 20910

Two-Faced Production
Timer/Stopwatch

Radio and TV production and
engineering personnel can observe
elapsed time simultaneously with
the new ADRL Two-Faced Two-
Timer marketed by T.E.A. Because
of the two readouts, the unit has
no back. Instead, it has two fronts.

The timer can be ordered with
either a 3 or 4 nixi-tube display for
maximum elapsed time of nine or
99 minutes 59 seconds. Single-
faced models are also available,
plus remote controls for Stop, Start
and Reset. Controls can be inter-
faced with audio or video tape re-
corders and cart machines, and
prices start at $225.00.

Circle Number 47 on Reader Reply Card
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For
More
Information
on Products

MONO
advertised

ERASE
RECORD
REPRODULCE

STEREO

Professionol Direct Replocement Heads with
complete written and pictoriol instructions

or ——

described
in this

to accept our

issue
use Free
Reader
Service
Card.
Be Sure
to include

your name

il

and
address.

WWW.americanradiohistorv.com

Qur foctory will clean, rebuilld, odjust and test your
heog ASSEMBLY Irmull neaw MMI heods

reploce minor hordwara and mudlly your gote
"NON - POPPING'

springs

36 HOUR SERVICE - LOANERS AVAILABLE
(612) 884-7393

TN maGnETICS, INC.

8125 PLEASANT AVE, SO., MINNEAPOLIS, MINN. 55420

Circle Number 32 on Reader Reply Card
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AP

atter

AUDIO ANO RF ATTENUATORS
TD MEET ANY REQUIREMENT

Here in one compact and informative
24 page booklet is all the data you
need to select a Precision Audio and
RF Attenuator for your application.

Reference Charts, Clrcult Diagrams,
Types and Uses, Current and Voltage
Ratio Tables, Ratings, Etc., make this a
handy and invaluabie reference.

SEND FOR YOUR FREE COPY TODAY.

TECH LABS, INC.
Drawer “B"

Palisades Park, N. J. 07650
Tel.: (201} 944-2221

TWX: (201) 947-0825

Clrcle Number 35 on Reader Reply Card

(Continued from page 49)

standpoint, the AR-1500 should
be a challenge, even with all its
assurances.

The time-saving, troubleshoot-
ing advances are equal to the cir-
cuitry involved. But here again,
you notice that there is something
different. Squelch circuits (con-
trolled from the front panel) are
seldom found, as are special built-in
oscilloscope vertical and horizontal
amplifier circuits. Once attached to
the AR-1500, the scope will indi-
cate FM mulupath reception, tun-
ing, and signal strength.

Field effect transistors in the pre-
assembled FM tuning unit and AM
RF circuit provide excellent sensi-
tivity and large signal handling
capability. L-C filters in the IF cir-
cuits increase selectivily and stereo
separation and never require
alighnment.

The direct coupled power am-
plifiers will drive the most demand-
ing speakers. Limiting circuits
protect the power amplifier from
damage during excessive power
dissipation periods, including short-
ing the speaker terminals. Quiput
sockets are provided for two sepa-

———

e

CLIFFORD B. HANNAY & SON, INC., WESTERLO, NEW YORK 12193

50

Handle Cable on

rate speaker systems and are con-
trolled by pushbuttons on the front
panel. Cross-over outputs for use
with electronic cross-over nel-
works and external amplifiers are
included.

Fig. 2

System specs include: frequency
response is + | dB from 20 to
15,000 Hz; harmonic distortion
5% at 1000 Hz with 100% modula-
tion; SCA suppression is 55 dB;
and channel separation for stereo
is 40 dB or greater at mid frequen-
cies. For Mono: sensitivily is
1.8uV; selectivity 90 dB; image re-
jection 100 dB; IF rejection 100
dB. Dynamic power output per
channel: 90 Watts (8 Ohm); 120
Walts (4 Ohm); 50 Watts (16 Ohm).

Circle Number 66 on Reader Reply Card

Increase Head Life with ISOLAIR
New Clean Air Unit by LIBERTY |

Power Reels

Specify Hannay electric
rewind reels to handle long
lengths of live power cable
or for coaxial cable storage.
Positive chain and sprocket
rewind mechanism assures
smooth, dependable re-
winding at'the touch of a
butten.

Send tor complete catalog of power and
manual rewind reels to handle cable.

Circle Number 25 on Reoder Reply Card

This unit-provides a laminar down
flow of the cleanest possible air
at the critical video head area.
Excessive wear and damage by
airborne contaminants are virtu-
ally eliminated, extending head
life by 100% of more and in-
suring better overall VIR perform-
ance, as well as saving time and
money, The unit is suspended
from the ceiling thus requiring no
additional floor space. It is easily
installed and maintained and
meets Federal Standard 209a,
Class 100.

An additional positive effect is the
cumulative resuit of the constant
filtering of air from the entire
room, se¢ that during an extended
period of use, the fevel of contam-
inants in the surrounding envi-
ronment is progressively reduced.

LIBERTY
T

Liberty Industries has the capa-
bility for providing complete clean
air environments for any size or
type of operation. Qur sales en-
gineers are ready to help you.

Call or write.

il [BERTY INDUSTRIES, INC.

548 Deming Road, Berlin, Conn. 06037
Telephone (203) B28-6361

Circle Number 26 on Reader Reply Card
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Dookreiem

. Beginning with thisissue of BE, we are using Reader
jervice card numbers with our book reviews. It you're
nterested in any book we cover and if you want more
nformation, such as prices and paperback vs. hard-
ack offerings, note the *'circle number™ at the end of
he review. Tear out the Service Card, fill in all
slanks, circle up the numbers of items that interest
rou, and drop the card in the mail.

The new Sams Technical Book Catalog lists dozens
f new and revised titles designed 1o increase tech-
iical understanding and know-how in every phase of
Jlectronics and allied areas...including electronics
nath.

Each subject is presented in simple. easy-to-
inderstand terms and made completely clear with
how-how photos and drawings. Facts and methods
wre easy to grasp...and easy to remember. Here are
he professional trade methods that put new skitls
ind abilities in your hands.

Circle Number 75 on Reader Reply Card

The second edition of Howard Tremaine's Audio
Cyclopedia is now available. Nowhere is there a book
more important to broadcasters who work with audio
han this one. Tremaine has updated his authoritative
eference volume tn most areas. so il should remain a

“‘must” book for every station.
This volume of about !.800 pages covers every
shase of audio and includes the latest solid state and
ntegrated circuit devices as they are used in audio.
After the first edition of this volume had been cir-
tulated, it became known in some circles as “‘the audio
' nan’s bible™.

It’s available by book number 20675 in the hardback
\version from the Howard W. Sams Company, 4300
‘West 62nd Street, Indianapolis, Ind. 46206.

Circle Number 76 on Reader Reply Card

The Technique of the Sound Studio by Alec Nisbell
of the BBC) is another revised audio book, but this
One takes another approach. The book is concerned
i with general principles and not with the operation of
irarticular items of equipment. 1t deals with the medium
0 which, within certain limits, the final judgement
'Must always be subjective. It places emphasis “ear
| raining”, telling what to listen for, and how to analyze
*the characteristics of good and bad sound effectivety
and quickly.

High interest chapters deal with microphone balance
) music and speech, and characteristics of micro-
dhones and studios, together with other equipment
1sed. Uses the most elaborate and most simple studios
18 examples.

Available through Communication Arts Books,
ll':)?:]slléngs House, Publishers, Inc. New York, N.Y.

; Circle Number 77 on Reoder Reply Card

February, 1972

THOROUGH
BROADCAST
KNOWLEDGE

FCC A
LICENSE

CIE will give you a hand!

It you want to be a Broadcast or
Transmitter Engineer, Federal
Law requires you to have an
FCC License. And in TV and
radio today, there is a growing
demand for licensed personnel
as remote control operations
increase. Cleveland Institute of
Electronics will prepare you at
home, in your spare time, for
your FCC exam with this assur-
ance: you pass the exam after
completing a CIE licensing
course within the established
completion time or you're en-
titled to a ful! tuition refund.

The next big step to the top In
broadcasting is a thorough and
up-to-date knowledge of elec-
tronics technology. CIE offers
the courses you need . . . with
lessons that keep pace with the
rapldly advancing state of the
art: solid state and IC tech-
nology, for example. And with
CIE AUTO-PROGRAMMED®
Lessons, regardless of your
station working hours, you can
study at home, at your conven-
ience. You set your own pace

establish your own goals.

So, get with it! There's plenty of room at the top in broadcast-
lng in the Seventies. Mail the coupon to: Cleveland Institute of
Electronics, 1776 East 17th Street, Cleveland, Ohio 44114,

New Revised G.l. Bill Benetfits:

All CIE courses are approved for full tuition refund under the new
G.l. Bill. If you served on active duty since January 31, 1955,
check box in coupon for latest Information.

r N I B N IS N
Cleveland Insatitute of Electronlc
CI E 1776 East 17th Street, Cleveland Dhl , aana
[] Please send me your TWO FREE BOOKS: I

l . “How to Get a Commercial FCC License”
24 *“Succeed in Electronics”

Name_
(please print)

Address.
City . State Zip
[0 Veterans & Servicemen: check here for latest

G.I. Bill information.
Accredited Member National Home Study Councll BE-7 l
51
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Want A Free
Subscription?
Send Requests Te

Broadcast Engineering
1014 Wyandotte Street
Kansas City, Mo. 64105

List

=

tweezers, wire str o vacl
clay tools, opli equipment, tool I(ils
s ¢ludes four pages of .
se 4

FREE CATALOG
HARD-TQ-FIND PRECISION TOOLS ===

s more than 1700 ite s—pliers ,
am Sy Stems,

xR

=3
O JENSEN TOOLS and ALLOYS

A7 N, 441h Sreed, Phoenix, Arizona 3018

Circle Number 31 on Reader Reply Card

AD1B Audio
Distribution
Ampllfler

Fars f..
é & s &2

The solid state AD1B distributes audio
signals to five separate points within a
studio system orto telephone lines. Out-
put level controls are individually ad-
justable. Adding our AD1B-X channel
extenders allows up to 25 channels to
be accommodated, with input metering
and audio monitering for all 25 provided
bythe AD1B. Both units meet traditional
SPOTMASTER standards of perfor-
mance and reliabllity. Response is es-
sentially flat trom 40 to 20,000 Hz with
low distortion and noise and 60 db
channel isolatien. Input transformers
are standard;the user may specify either
balanced output transformers or un-
balanced emitter followér outpuis. Write
for details

BROADCAST ELECTRONICS, Il(:

A Flimways Company
8810Brookville Rd., Siiver Spring, Md. 20910

(lEGY

| DATA

For further Information, circle data
Identificatlon number on reader service card,

100. AEL. COMMUNICATIONS
CORP. - A four-page brochure en-
titled “*Tomorrow’s Capabilities
Now !"" featuring the latest in
CATYV equipment is now available.
The completely illustrated brochure
gives full features and detail on
AELCC’s Super-Band Challenger
Mark Series single and dual cable
bi-directional trunk systems, trunk
extender amplifiers and other spe-
cial CATV units. Booklet stresses
special features, money-saving
characteristics and applicability.
All units are fully diagramed, in
color.

101. ALLIED RADIO SHACK —
Allied Radio Shack’s new 1972
Electronic Parts & Accessories
Catalog lists thousands of hard-to-
find electronic items, including
those parts and pieces most often
needed to keep equipment working,
and the accessories used with them.
The 132-page catalog 1s a complete
buying guide for hobbyists, kit
builders, hams, CBers, ““fix-it” men,
electricians, servicemen, techni-
cians, hi-fi installers, experimenters
and anyone interested in any aspect
of electronics. Exclusive Allied.
Realistic, Archer, Micronta and
Radio Shack brand products are
listed, as well as the complete line
of Knight-Kit and Science Fair kits.

102. ALLIS-CHALMERS — Spe-
cifications on Allis-Chalmers

with Richmond Hill Laboratories
every customer can be sure of

BETTER VALUE

value is QUALITY-at our price

RICHMOND HILL LABORATORIES INCORPORATED
142 CENTRAL AVE., CLARK, NEW JERSEY -~ 07066

52

(201) 381-5955

Telex 01-38245

Circle Number 34 on Reader Reply Card
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Model DES-45 Diesel Electril
System are presented in a new Sij
page brochure, Bulletin EE-304F
Rated at 45 kW continuous dut
the DES-45 is designed for bot
standby and prime power use. TH
DES-45 is suitable for lightin
heating, motor circuits, commun; |
cations, and similar application
The brochure describes precisio
performance features of the se
Chaits and graphs illustrate volta%l
and frequency regulation chara
leristics, power ratings, and fus
consumption using the standar
Allis-Chalmers Model 2800 6-cy,
inder 73 hp diesel engine. Con
plete physical data and discussion
of standard components and of
tional equipment are also includec

103. ALTEC DIVISION—"0Oi
tarioc Motor Speedway Incorpd
rates the World’s Most Powerfi
Sound System” is the title of a ne:
16-page brochure available froi
the Altec Division of LTV Lin
Altec, Inc. The brochure detail
the technical problems and th
innovative answers provided f&
the 30,000 Watt system at OMY
the largest facility of its kind in th
world, covering more than 70
acres of ground, and having sea
ing capacity for 140,000 persons i
the grandstands.

104. ANACONDA WIRE AN
CABLE CO.— A new telecommur
cations cable for T-1 Carrier sy
tems is described in a four-pa
bulletin. The cable featlures tw
extra pairs, one for repeater inte
rogation and one for voice ord
wire, and two compartments f¢
electrical separation of pair group
All pair counts of the new cabl
known as Plus 2", are said to allo’
100 percent of the pairs to be usi
for T-1 Carrier systems, with tran,
mission in both directions, at m
mum repeater spacing. Accordil
to the bulletin, alt repeater housii
spaces can be utilized regardless
whose equipment is installed. Cabl
pairs from the nominal pair coul
need not be allocated for repeat|

BROADCAST ENGINEERIMN
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‘nterrogation and voice order wire
functions. Maximum repeater spuc-
ng is possible due to improved
tear-end crosstalk coupling loss
;haracteristics. Separation of the
ore into two compartments by
neans of a polyolefin-coated metal-
ic shield enables simultaneous
ransmission of T-1 line signals in
pposite directions without inter-
erence between channels.

105. ARCIDY ASSOCIATES —
(he new two-color, 20-page cata-
og from Arcidy Assoc. details the
ompany's comprehensive capa-
ility in wirewound resistors over
he range of 10 milliwatts to 50
¥atts. Covering nearly all the popu-
ar package configurations of both
syrecision bobbin and power type
esistors, the catalog also describes
Lnew combination precision-power
levice geared to be competilive
vith metal-film counterparts.
Among the power styles described
we both silicone coated and molded
wial lead types, aluminum housed
:hassis-mount and through-mount
ypes. Precision styles include
tandard and miniature axial lead,
adial lead, axial-radiallead, cylin-
Irical and rectangular printed cir-
cuit, lug terminal, high frequency
ind hermetically sealed packages.

106. B&K INSTRUMENTS, INC.
-B&K'’s new 1971/72 Short Form
-atalog describes briefly the firm's
ull line of precision transducers
und instrumentation for sensing,
neasuring, and analyzing all as-
iects of sound, noise, and vibra-
ion. Included are accelerometers;
rtificial ears, mastoids, and voice;
I-ll_diometer calibrators; deviation
mdges; digital and data processing
‘Quipment; filters: frequency re-
Ponse ftracers, hearing aid test
Oxes; spectrum shapers; graphic
svel recorders; measurement mi-
rophones; noise generators; noise
10nitoring equipment; oscillators;
/Ower amplifiers; sound level me-
rs; real-time analyzers; signal
onditioners; tape recorder; vibra-
on control equipment; and volt-
eters. This catalog is a handy
sference for those involved in
Pplied acoustics, mechanical
ynamics, vibration testing, and
fe sciences.

107. CBS ELECTRONIC VIDEO

-"EECORDING—ln normal use,
"tVR cassettes are close to inde-

'ibrucry, 1972

structible. But if dropped on a hard
surtace they may separate. The
CBS Electronic Video Recoirding
Div. has prepared an Hlustrated
booklet demonstrating re-assembly
and outlining procedure for order-
INE casselle parts.

122. RENTAL ELECTRONICS,
INC.—The new 60-page catalog
includes rental information for such
general purpose test equipment as
analyzers, bridges power supplies,
generators, amplifiers, oscillo-
scopes, counters, and meters. In-
strument rentals can be offered by
REI for as little as one week but
are usually of one to six months’
duration. Equipment is housed at
seven nationwide inventory centers
and can be supplied 10 the customer
within 24 hours. All equipment
listed in the catalog is owned and
held in rental inventory which in-
cludes equipment from most lead-
ing instrument manufacturers.
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PROFESSIONAL SERVIGES

VIR JAMES
CONSULTING RADIO ENGINEERS
Applications and Fleld Engineerlng

Computerized Frequencty Surveys
345 Colorado Blvd. 80206
(303} 333.5562

DENVER, COLORADO
Member AFCCE

CAMBRIDGE CRYSTALS
PRECISION FREQUENCY
MEASURING SERVICE
SPECIALISTS FOR AM-FM-TV

445 Concord Ave, Phone B76-2010
Cambridge, Mass. 02138

COURTRIGHT
ENGINEERING

MORRIS COURTRIGHT, Jr., P.E.
Automation - Applications Fleld Englneering
ELECTRICAL AND BROADCASTING
Route No. 1, Box 854A, Flagstaff, Arlz. 86001
Phone (602) 774-8206

RALPH E. EVANS ASSOCIATES

Consulting Radio Englnecers
AM - FM - TY . CATY - ITFS
3500 North Sherman Blvd.
MILWAUKEE, WISCONSIN 53216
Phone: 414-442.4210

TODD ASSOCIATES
CONSULTING RADIO ENGINEERS
Alva C. Todd, Ph.D.,, P.E., Principal

827 S. Summit Avenue, Ph: (312) 8324104
VILLA PARK, ILLINOIS 60181

BROADCAST MEASUREMENTS

Certified frequency
Measurements AM, FM, TV

Box 663 Pontiac, Mich. 48056
Phone: 313-332-5823

SENCO, Inc.

47 NICHOLS AVENUE
P. O. BOX 518

(206) 378-2137

FRIDAY HARBOR,
WASHINGTON, 98250

Radio Station For Sale

5,000 WATT A.M. radio investment. East-
ern Arizona Substantial cash
Harold E. Bruzee KHIL Willcox

. Ariz. 1-72-3t
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Job Headgquarters for all Radio and Tel
vision Engineers. Immediate openings e
ist in 9 western states and elsewhere {
qualified engineer and technical perso
nel. All categories from trainees to e
perienced transmitter maintenance. chis
assistant chief. live color video maint
nance and technical operations. Send
vour complete resume now. The AMI
Agency. 11661 San Vicente Blvd.. Sui
300. Los Angeles. Calif. 90049. Telephon
213-820-2678. By Broadcasters —
Broadeasters. 11-68:

l TOWER. LAND, BUILDING. Orlando.

Florida 10 miles North of Disney World.
Memo to

550 ft. tower manufactured by Stainless.
Consult-

Inc. Channel 9 antennae with 3% iInch
transmitting line. four insulated and
(]
E |

tuned sections. 1140 sq. ft. bullding. 11
acres of land. Tower suitable for TV. FM
or microwave relay at present site. Will
sell tower separately or tower. land and
building as a package. Write or call: Mid-
Broadcast Engineering's “Pro-
Y S o0
tessional Services Section” s with T3A coupler. RC-TIA splitter with
your most economical and ef- 3-RC-T2B couplers, Take all or part.
fective way to display your Pro- WJRH. Lafayette. Easton. PA 180422;72 .
P -72-2t
fessional Card.

Florida Television Corp., 633 E. Colonial

ve. Orlando. Florida 32803. Phone
® LOW MONTHLY RATES
$16 per monthly issue, 12 or

Dri
(305) 841-5040. 2-72-1t

Save $100,000. Two RCA color studio
camera chains complete with vedestals.
Mint condition 5 years old. Phone 412-
898-1509 2-72-11

Several Tektronix 526 Vectorscopes. NEW
original cartons $1200.00. Also new
Varian Klystrons. 609-541-4200. 2-72-1t

LPRB CARRIER CURRENT XMTTRS.
1-RC-25B 20 watt, 4-RC-5A 4 watt. each

Broadcast Transmitter Technician.
years experience lst Phone. Desires j
in deep South, W. H. Wilson. 6481 Brot
St.. Douglasville, Ga. 30134. Phone 4(
942-6014 2-72.

Engineering Supervisor, Producti:
center Alabama ETV Network. No dri
ers. Equal opportunity employer. UMT
University of Montevallo., Monteval
Ala. 35115 Immedlate. 2-72.

CIRCUIT DESIGN ENGINEER. CO!
PANY IS ENGAGED IN DESIGN AR
MANUFACTURE OF QUALITY TEL
VISION BROADCAST EQUIPMEN
KNOWLEDGE OF VIDEO AND DIGIT;
CIRCUITRY IS REQUIRED. SEND K

IGM Automation System #300 including:
Brain. silence sequencer with alarm bell.
program logger. 2 IGM 14" reels. Macarta
#2408 Carousel. 2 Marcarta #108 Car-

more times tridge machines. time announcer. tone

. enerator/filter. Price: $8,000. f.0.b. SUME TO THE VICE PRESIDE!
$18.50 per monthly issue, 6- B e, irans© Phone. AC 605. ~ MUSTANG ELECTRONICS DIVISIQ
11 times 624-5588. Mrs. Much. 2.72-1t Is‘ch% INC.. 319 WEST MAIN. JAC
$21 per monthly issue, 5 or N. MO. 63755 2-72-
less times 100W UHF TRANSLATOR: EMCEE U-

TR and S T A T e J5 out.
. Presently . n ut.
® REACH ALL PROSPECTS J. Merritt. WICS-TV, Springfield. Illinois.

Greater at-station circulation: 2-72-2t
FM, AM and educational
radio; TV, ETV, CCTV and
CATV; recording studios.

® MORE AD SPACE )
Your Professional Card in BE
is a full column wide!

CUASSIFED

Adverilsing rates In Classifled Section &
13¢ per word, each Insertion, and must be ¢
companied by cash to insure publication.

Lamking 105-B frequency meter. good
100.00. Dumont model 327 Oscillograph.
triggered sweep. needs some repair. 75.00,
Presto model 8-K record cutter 3 speed
40.00. Daven 30 ohm and 50 ohm attenu-
ators make offer. Doc's Radio Communi-
cation Service 723 N, Horton St.. Marion.
Indiana 46952 2-72-1t

Each initial or abbreviation counts & f
word. Upper case words, 30¢ each.

FOR SALE: Ampex 403 F.T. unmounted Minimum classified charge. $2.00.

— 712-15 ips in working condition with re-
cord electronics and new Nortronics
heads-$450. GATES MG095 10 watt ex-
citers—two available, one with stereo—
good condition. WILL TRADE MecCarta
581A time announce in like new condi-
tion for used carousel oi Scully 270.
WREK Box 32743 Atlanta., Ga. 30332.

For ads on which replies are sent to us |
forwarding, there is an additional charge
$2.00 to cover department number, otc., whi
is printed in advertising copy, and process)
of replies.

Classified columns are not open to adv

Equipment for Sale (404) 892-2468. 293°1t  tising of any products regularly produced

1 manufacturers unless used and no lon
owned by the manufacturer or a distributor

“New & Used Towers, Buy, Sell or Trade, :

Erect. Ground wire B85¢ lb. Bill Angle, ..

919-752-3040, Box 55, Greenville, N.C. He‘p Wan+ed Tralmng

27834." 2-71-tf

To advance in electronics. knowledge a
ability are required. Grantham off:
correspondence and resident instructi
in depth, leading to the degree of AS

Tape Recorder clate i e ST TN
. o vious training and exberience allow
Fleld Servlce Free Catalog Write: Dept., E-2. Granth.
L] L]
Technicians

School of Electronics. 1505 N, Weste
Ave.. Hollywood. California 90027. 6-67
Openings now available for qual-
ified field technicians with a major

manufacturer of tape recording
equipment. Background in profes-

HELIAX—STYROFLEX, Large stocks —
bargain price tested and certified.
Write/call for price and stock list. Sier-
ra-Western Electric. Box 23872, Oakland,
Calif. 94623. Tele: (415) 832-3527. 1-71-t{

ONE STOP for all Your professional audio
requirements. Bottom line oriented
F. T. C. Brewer Company. P. O. Box
8057. Pensacola, Florida 32505. 7-71-tf

CARTRIDGE TAPE EQUIPMENT—Com-
pletely rebuilt and reconditioned. Tape-
caster and Spotmaster Record/Playbacks
$375.00. Playbacks $250. 30-dag money-
back Euarantee. AUTODYNE, P, O. Box
1004. Rockville, Maryland 20850 (301/
762-7628). 11-71-tf

First phone through tape recorded lesst
at home plus one week personal instr
tion in Washington. DC. Atlanta. Bost
Detroit. New Orleans. Minneapolls. !
attle. Denver. Portland. Los Ange]
Proven results. Qur 17th VYear teach!
FCC license courses. Bob Johnson Ra
License Preparation. 1060D Duncan, M
hattan Beach. Calif. 80266. Phone 2

USED EQUIPMENT—Pay Cash for FM/ sional audio recorders preferred. 379-4461. 1-8
AM transmitters, anténnas, consoles, ete. i H

Contact: Electrénica Fernandez, Box 415, Exlen.swe l.ravel m2ybaRkeaUKess -
Hato Rey. Puerto Rico 00918, Tel.: 767- Locations in L.A., Nashville, Chi- .

3500, 11-71-41 Services

cago, and Bridgeport (N.Y. area).
Send resume to R. Berliner, Mgr.
Engineering Services.

KTR-1000 COLOR TV MICROWAVE
LINKS-—NTSC Color TV plus program

CRYS & MONIT SERVICE, F
audio microwave links for studio-xmtr, L O L E

quency change, repair or replacement

CATV. etc. Rack mounted. Mfr. Raytheon.
25 sets in stock. as new condition. Radio
Research Instrument Co.. Inc.. 3 Quincy
Street, Norwalk, Conn. Tel. 203-8?3-%(]300.

-71-4t

MOTORS FOR SPOTMASTERS

NEW Paps hysteresis synchronous motor

HSZ 20.50-4-470D as used in series 400

and 500 machines. Price $39.00 each pre-

paid, while they last. 90 day warranty.

Terms check with order only, no COD’s.

Not recommended for Tapecaster series

600 or 700.

TAPECASTER TCM, INC. Box 662,
Rockville. Maryland 20851.

1-72-TF

54

An equal opportunity employer

®Scully

A Division of-Dictaphone Corp.
480 Bunnell Street, Bridgeport,
Connecticut 06607

Scully Recording Instruments Co.

WwWWwWw.americanradiohistorv.com

oven type broadcast crystals. Also

quencyY change and recalibration or rep
of AM frequency monitors., and H-P

monitors. Fast service at reasona
prices. 30 years experience! Call or wr
Eidson Electronic Co. Box 96. Teml
TX. 76501. Pho. 817 773-3901. 97T

REPAIR AND OVERHAUL MONITOR!
Doolittle. GE, HP. McMartin _and

frequency or modulation types. Don't
card these fine instruments for new 0
just because of age. Rates reasonable.
UHF types Thermometers and _ther:
stats for GR 1170 and 1181, and Dooli'
FD-1A. Radlo Aids. 528 Ravine A
Lake Bluff. Illinois 60044. 2-7:

BROADCAST ENGINEERIN
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CrIer-a
Artie Altro makes the WOR-FM sound, while Erlc Small, Sebastlan Stone and Promotion Director, Kim Ollan logk over a new album.

WOR-FM, the country’s leading FM/Stereo
rock station, has been using Stanton cartridges
since its inception.

Program Director Sebastian Stone likes the
smooth, clean sound the Stanton delivers; the way
it is able to pick up everything on the record so that
the station can assure high quality transmission
of every recording.

Eric Small, Chief Engineer for WOR-FM,
likes the way that Stanton cartridges stand up under
the wear and tear of continuous use. “We stan-
dardized on Stanton a couple of years back,”

Small said, “and we haven’t had a cartridge failure
since. Studio Supervisor Artie Altro concurs.

Whether you’re a professional or simply a
sincere music lover, the integrity of a Stanton
cartridge delivers the quality of performance
you want.

There are two Stanton professional
cartridge series. The Stanton 681 Series is engi-

neered for stereo channel calibration in record
studios, as well as extremely critical listening. The
500 AL Series features design modifications which
make it ideally suited for the rough handling
encountered in heavy on-the-air use. In fact, among
the nation’s disc jockeys it has become known

as the “industry workhorse.”

All Stanton cartridges afford excellent
frequency response, channel separation, compliance
and low mass and tracking pressure. And every
Stanton cartridge is fitted with the exclusive
“longhair” brush to keep grooves clean and protect
the stylus. They belong in every quality repro-
duction system—broadcast or high fidelity.

For complete information =4
and specifications on Stanton ‘éaf\\‘g
cartridges, write Stanton \‘%ﬂ%\\\“
Magnetics, Inc., Terminal Drive, Ry
Plainview, L.I.,, N.Y. 11803. STaNTON

All Stanton cartridges are designed for use with all two and four-channel matrix derived compatible system:

e/ NI BE (e B elodbr Rephy Cavdn
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Boom Boon.

We’ve taken our most versatile, best-performing unidirectional studio micr
phone, the Shure SM53, and made it even more versatile by developing _
complete boom accessory system that equips the SM53 for every concel
ble boom and “fish-pole” application! Shure design engineers started wit
major breakthrough in design: a small, lightweight, extremely effectil®
isolation mount. They developed a super-flexible isolation cable, a pi
of highly-efficient front-and-rear windscreens, and a 20” boom extensi¥
pipe. Finally, they developed a complete boom assembly that coF
bines unusually small size with superb control and noise isolatic:
Result: an accessory lineup that makes every Shure SM53 stud!
microphone a complete microphone system! Write:

Sls— ==
222 Hartrey Ave., Evanston, 1ll. 60204, Y

Circle Number 3 on Reader Reply Card
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