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At NAB, NAEB, or wherever the
Cohu Model 1230 Color Studio Camera
is demonstrated...

People look at the monitors and ask--

tube
camera?”’

The Model 1230 is the only single tube studio color camera avail-
able with either a lead oxide or vidicon tube. It out-performs any-
thing in its class by offering: Optimum colorimetry with matrix
correction in a built-in encoder—Greater than 300 lines resolu-

tion—No registration problems—Lower retubing costs—Long-

term stability with automatic electrical focus and automatic b e

dark current compensation—Rapid and easy setup with a built- =
(557U

in color bar generator and metering for color balancing and
video level monitoring.

The camera can also be ordered without a view-
finder as Model 1210 for color film chain/indoor op-
eration or in an environment-resistant housing for test
chamber/outdoor operation as Model 1220. -

Contact your local Cohu Sales Engineer or Cohu, Inc., Elec‘
tronics Division, P.O. Box 623, San Diego, CA 92112 or telephone'r
(714) 277-6700. TWX 910-335-1244

You expect more from | €C O M WU

[

...and you gEt it ELECTRONICS DIVISION

SAN DIEGO CALIFORNIA

Model 1230

COHU SALES OFFICES: S : I t b

NEW ENGLAND Bedford, M& 517-275-0370 « NEW YORK Florham Park, NJ 201.377-6636 « WASHINGTON, 0C 301-856-3061 » GREAT LAKES Ing e u e

Oss Plaines, ([ 312-874-4422 « NORTH CENTRAL STATES Lincoln, NE 402-467-2900 - SOUTHEAST Orlando, FL 305-896.4881 » ROCKY MOUNTAIN

Denver, C0 303-573-8835 « TEXAS Arlington 817-461-1707 « NORTHWEST Mercer Island, WA 206.232-3550 = GALIFORNIA San Oiego 714-278-8931, l

Thousand Daks 805-492-1898, Cerritos 213-926-7002, Palo Aho 415-326-0280 ( :0 Or Camera
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50
years of
progress

Now
EIMAC

B\ leadsin
super
power

1924 was an eventful year.
Appleton and Barett measured the
Heaviside layer. George Gershwin
wrote Rhapsody in Blue.

The Olympic games were held in Paris.

And on the far side of the world,
the Director of Radio for the
Dutch East Indies announced the
opening of commercial wireless service
from Java to Holland. The new super
power station, PKX, was on the air with
1.6 megawatts on 12,600 meters. With a
power input of slightly over 3.2 megawatts
to the 236,080 ka (260 ton) oscillating arc
and an antenna strung between mountains,
the mammath Malabar facility provided
communication over a 12,000 km (7,500 mile)
path nineteen hours out of the twenty four.

Today, fifty years later, the huge generators,
oscillating arc and mountain-size antennas
have returrned to the jungle. Mow, EIMAC
super power tetrodes dominate the commu-
nication world, a single EIMAC X-2159
replacing the 260 ton arc transmitter

of yesterday. Dependability, reliability and
cost-effectiveness are dominant as EIMAC
leads the field in super power communication.
EIMAC has the answer today for your
communication needs tomorrow.

Today,
the EIMAC

X-2159
super power

tetrode .

For further information contact EIMAC, Division
of Varian, 301 Industrial Way, San Carlos,
California 94070. Or any of the more than

30 Varian/EIMAC Electron Device Group

Sales Offices throughout the world.

division
varian
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BROADCAST =/

The technical journal of the broadcast-communications industry

18 Studio Design And Engineering. A broadcast engineer takes a
busman’s vacation/tour in the Northwest and visits a number
of stations. His report includes several photos of unique

control room layouts. Clint Tinsley.

26

Building the 25Hz Super Filter. Many automation cue tone
filters result in degradation of low frequency response. Some
stations have disabled these filters. In this article the author
tells how to build a sharp filter to eliminate audible harmonics
and make the cue inaudible. Dennis Ciapura.

32

1974 VTR Review. Second part of a two-part series explaining
the varying formats of several different VI'R’s currently avail-
able. Includes compact VIR’s. Joe Roizen.

28

Surge And Transient Protection. Our maintenance editor
discusses surge and transient protection. Includes ideas on
theory and installation. Pat Finnegan.

About the Cover

Qur cover this month comes
from WCAU in Philadelphia.
For ideas on how a number
of stations handle control
room layouts, see article on
page 18. (Photo by Frank
Goldstein, courtesy of Mec-
Curdy.)

Departments
Direct Curreent........... 4
Industry News . .. ......... 8
SBE Journal ............ 13
Book Reviews ........... 42
New Products .. ......... 43
Ad Index ............ ... 48
Classitied Ads ... ... ... .. 47

Copyright, 1974, Howard W. Sams & Co., Inc. All Rights Reserved: Material may not be
reproduced or photocopied in any form without written permission of publisher.

wwWw americanradiohistorv com

EDITORIAL
RONALD N. MERRELL, Director
CARL BABCOKE, Technical
PAT FINNEGAN, Maintenance
HOWARD T. HEAD, FCC Rules
ROBERT A. JONES, Facilities
WALTER JUNG, Solid State
LEE VAN LAMMEREN, Editorial Assistant
H. G. ROESLER, Cartoonist
WEBB G. STREIT, Graphic Designer
JOE ROIZEN, Video
ARCHER TAYLOR, CATV
DENNIS CIAPURA, Consulting Author

EDITORIAL ADVISORY BOARD
LES NELSON, Chairman
Howard W. Sams & Co., Indlanapolis

CIRCULATION
EVELYN ROGERS, Manager

ADVERTISING
E. P. LANGAN, Diraector
R. JACK HANCOCK, Manager
GREG GARRISON Production
JAKE STOCKWELL, Sales

REGICNAL ADVERTISING SALES OFFICES
DENNIS TRIOLA
1014 Wyandotte St.
Kansas Clty, Mo. 64105

Indlanagoolls, Indiana 48208
Y HENRY

2469 E. 98th St
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New York, N. Y. 10017
212/687-7240

Mountain View, California
MICHAEL KREITER
2680 Bayshore Frontage Rd.
Room 102
Mountain View, Cal. 94043
(415) 961-0378

London W. C. 2, England
JOHN ASHCRAFT & CO.
12 Bear Street
Lelcester Square
Tele: 930-0525

Amsterdam C. Holland
JOHN ASHCRAFT & CO.
W. J. M. Sanders, Mgr.
for Beneiuxe & Germany
Herengracht 365
Tele: 020-240908

Tokyo, Japan
INTERNATIONAL MEDIA
REPRESENTATIVES, LTD,

Shiba-Kotohiracho, Minato-ku

Tele: 502-0656

Y<ABP <>

BROADCAST ENGINEERING is published
monthly by Intertec Publishing Corp.,
1014 Wyandotte Street, Kansas City,
Missouri 64105. Telephone: 913 888-4664.

BROADCAST ENGINEERING is malled
free to quallfledeé)ersons engaged in
commercial and ucational radlo and
television broadcasting. Non-qualified
subscriptions in the U.S. are $6.00 one
year, $10.00 two years, $13.00 three
years. Outside the USA add $1.00 per
year to covar postage. Single copy rate 75
cents. Back issue rate $1.00. Adjustments
necessitated by subscription termination
at single copy rate.

Controlled Circulation postage pald at
Indianapolis, Indiana.

l Robert E. Hertel, Publisher
INTERTEC PUBLISHING CORP.

Subsidiary of HOWARD W. SAMS & CO., INC.
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MODEL 1400-24 SWITCHING SYSTEM

THE INDUSTRYS’ MOST VERSATILE EQUIPMENT FOR MCR AND AUTOMATION APPLICATIONS

“Elllﬂﬂﬁﬁﬁﬁﬂﬁﬁmwf B

FEATURES

VIDEO @20 Inputs, including black and color background @11 Wipe patterns, including "'specia
pattern ® Output buses: PGM, PST, KEY, and PVW* @ Operational modes: PGM and PGM w/INSERT

® Transition modes: Take, Dissolve, Fade, and Wipe @ Pattern positioner ® Manual and programmed

dissolves, fades, and wipes ® Automatic black burst system @ Automatic non-sync inhibit @ Automatic
sync add for noh-composite inputs @Processing amplifier (optional) ® Color insert generator (optional)
@ Chroma Key (optional) @ AUDIO @ 29 Inputs (19 follow, 10 non-follow) @ Qutput buses: PGM,

PST, MIX, and PVW* @ Operational modes: Direct (PGM) and MIX bus "over’” or "under” PGM
@® Transition modes: Take, Dissolve, and Fade @ Choice of manual or follow modes for PGM and PST -
buses ® Remote control audio line amplifiers ® Audio cartridge tape start relays (optional}) ® AUTO-
MATION @ Complete interface provided ® No down—fime for automation installation ® SPECIAL
FEATURE™ @ Audio and video PVW bus can be used as on-air bus (bypass mode), thus freeing balance

of switcher for production use

THE GRASS VALLEY GROUP, INC. A /&\

A TEKTRONIX COMPANY

Station Plaza East 4419 Van Vuys Blvd, Ste 307 1644 Tullie Cir, NE P.0. Box 482 125 So Wilke Rd
GREAT NECK, NY 11021 SHERMAN DAKS, CA 91403 ATLANTA, GA 30329 MABANK, TX 75147 7 ARLIGGTON HEIGHTS,
(516) 487-1311 (213) 990-6172 {404) 634-0521 (214) 887-1181 IL 60005

: {312) 394-1344
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" by Howard T. gea@;

........
_______

iﬂﬁi@ﬂfM@VESLTQﬂﬁ;S'-t-CﬂntrDl @variﬁae5iuérs

. Commission has g ‘p.sed to establlsh mlnlmumgzerfarmance requlré-f““‘

ments for coast and _mboard yeceivers in tne 156~162 MHz VHE marlnti

- time band. The Comm¢ssxon S praposal, which 1is comprehen51ve, would

'prescrlhe both performance regquirements and measurlng methods deallng

with a wide range o perfermance characterlstlcs,'lncluding $enslt1v1ty£
bandwidth, adjacent—channel performance, 1ntermodulatlon, audlo re—vwﬁ-
Sponse, and noise performance.“ . Ly : -

'-a“The C@mm1551on S prop.sal is remarkable in that wlth oniy mlnor .:”"1§%fo
g tions the LommiSSLQn 5 authorlty under the Oommunlcatlons Act =
"»15'1 mited to the control of radio transmltter i ﬂﬂ'other dev1ces
~ such as receiver local osclllators whose radlatlans might 1nterfere
o owitn, radio communication. A specific provision of the Communlcatrens e
Aot empowers the Commission to 5peclfy performanc”ber all*channél g_ﬂ{j
DY receivers, and leglslatlon now pending before Ccngress would 7*7;3;*
extend the C.mmlSSlOn 5 power to 1nclude comblnatlon.AM/FM radlo ail
_recelvers.' ; : L - - -

e

.In the past, there have been a w1de range of proposals urglng the idifi\ﬁ%

| genlnq wedge For: Federal cantrol over the pe fcrmance of re- T‘QQ}LL
cehners 1n all serv1ces. ' - - - o

N T?a%Slater Authorle& tO”Relay-DfreatVSéféllitéiﬁﬁoaﬁéééﬁing?”.” -
"Ltran$m1§510hs from the ATS B oaien Satellltﬁ.-ThlB satelllte“ whlch¢wwt_?

';was succeﬂsfully launched ln June of thls year, will snortly beglh

'-"f@. pr1nt“'of'Lhe satellite'antehﬁa beam, powéz.rw
are s: low that large rece1V1nq dlsnes and sen51t“

rmore, the
ssion Wlll : e
t—to-home broad- ;|
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CENTURY SERIES modular tape
cartridge machines. Quad cabinet,
all playbacks.

AC155B REMOTE/STUDIO CONTROL
unit. Stereo also available.

AS40B 8 CHANNEL stereo console.
A20B 8 CHANNEL monoural also

GT12 CUSTOM TURNTABLE. Choose
4-pole or synchronous versions.

BROADCASTING’S

BEST
BUYS —

o selection
e quality
e price

did you know ....

we manufacture a full
line of AM and FM
transmitters, and
audio products.

SS[PARTIA

ELECTRONIC CORPORATION

5851 Florin-Perkins Road, Sacramento, Ca. 95828
916 383-5352 TELEX 377-488 CABLE SPARTA
A DIVISION OF COMPUTER EQUIPMENT CORPORATION
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Dimect Current — 2

Initial plans call for the reception and relaying of the satellite
signals primarily by cable systems in the Rocky Mountain area. The
use of the Roundup translator, however, will make the signals
available to all viewers within translator range, and not merely
to cable subscribers.

In another translator action, the Commission has decided against
authorizing VHF translators to originate local announcements for the
purpose of soliciting local financial support. These announcements
are permitted on UHF translators, but the Commission has concluded
that the authorization should not be extended to VHF translators
because of the potential for interference to regular VHF TV broad-
cast reception.

EBS Does It Again

A closed-circuit test of the Emergency Broadcast Ssstem (EBS) was
scheduled for Wednesday, July 3, 1974 between 2:07 and 2:14:30 P.M.

New York time. All radio network affiliates (no TV) were to partici-
pate. According to latest reports, EBS is still batting 1,000: the test
ran into difficulties. Among other things, the start was delayed,

the National Public Radio Network didn't get the test message, and

the audio level of the test message was much too high.

In the meantime, other Federal agencies are undismayed by the EBS
successes, The National Weather Service has proposed the construction
of nearly 200 additional FM transmitters to provide alerts of severe
weather on 162.40 and 160.55 MHz to alert home receivers and broad-

casters.

And, finally, the Commission has extended the life of the National
Industry Advisory Committee (NIAC), formed to assist the Commission
in emergency communications, for an additional two years. This
extension limited by law to a two-year period will expire June 30,
1976

Short Circuits

An AM station in Baltimore, Maryland has been authorized to transmit
experimental stereo signals with the stipulation that there be no
public promotion of the transmissions...A Knoxville, Tennessee UHF
TV station has petitioned the Commission for a shift in frequency to
Channel 8 based on a similar proposal contained in the OTP study
(see 4/74 B.E.,)...The 1974 Fall Broadcast Symposium of the IEEE will
be held in Washington, D.C. on September 19-20...The Commission
continues to waive FM mileage separation reguirements, with a four
mile shortage for adjacent-channel operation in Tennessee...The
Commission has set for hearing an application by an AM station
employing a directional antenna which couldn't make its directional
antenna work at 10 kW and now proposes to try again at 5 kW...The
Commission has authorized the use by FM stations of a Dolby encoder
with a 25 microsecond rather than a 75 microsecond time constant...
The Commission has issued a new edition of its Study Guide for
examinations for the 3rd class broadcast operator permit...The
Commission has expanded its inquiry into the requirements for cable
TV channel identification.

6
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HPOS LUM

y Pﬂs ca&ém

QUAD SELECT QUAD ASSIGNMENT ~ BORDER

~ Model 1290 “0BQ S ”

‘AMERICAN DATA CORPORATION

AMERICAN

August, 1974

DATA  CORPORATION AIRPAX
AN COMPANY

315 WYNN DRIVE, NW. P, O.BOX 5228 HUNTSVILLE, ALABAMA 35805 TEL. 205-837-5180

ADC SOUTHEAST ADC SOUTHWEST ADC MID-ATLANTIC ADC NORTHEAST
DAVE SPINDLE RUSSELL TREVILLIAN DWIGHT WILCOX JORN SULLIVAN
205-837-5180 713-941.7272 301-460-1454 617-237-2600
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WERGA U
JUPERMIRE

The Beyer M.500

You’ll call it a revelation.
For you’ve never used a
microphone quite likethe
M.500. It combines the
sharp attack of a con-
denser and the sturdy re-
liability of a moving coil
with the unduplicatable
warmth of a ribbon. And
at $140, it may be the
best investment you’ll
ever make. Complete
technical specifications
available upon request.

Another innovation from
Beyer Dynamic,
the microphone people

Revox Corporation
1565 Michael Drive, Syosset, N. Y. 11791
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NDUSTRY NEWS

NAB Changes Convention
Site For 1976

The Joint Board of Directors of
the National Association of Broad-
casters have concluded their semi-
annual meeting with action on
several matters.

The Board asked the NAB staff
to urge the Federal Communi-
cations Bar Association to take
action with the Federal Commini-
cations Commission in an effort to
speed up its transfer procedures.

It also appointed an Ad Hoc
Committee to review cities where
future NAB conventions may be
held. Committee members are
Richard W. Chapin, president,
Stuart Broadcasting Co., Lincoln,
Neb., immediate past Board chair-
man; Wendell Mayes, president,
KNOW, Austin, Tex., and Hamil-
ton Shea, executive vice president,
Gilmore Broadcasting Corp.,
Harrisonburg, Va.

Convention Site Change

The 1975 annual convention will
be held in Las Vegas April 6-9. The
Board approved the recommen-
dation of the Executive Committee
that the 1976 convention be changed
from New Orleans to Chicago.

The Board also approved the
motion that non-NAB members
may attend this year’s series of six
Fall Conferences. Board members
will advise broadcasters in their
districts that they may invite non-
members to attend on a paying
basis.

In addition, the Board approved
the schedule of the 1974 Confer-
ences and asked the Executive
Committee to study the sites, dates
and number of meetings.

It also directed NAB’s eight-man
Executive Committee to study what
action broadcasters should take to
correct the years of erosion of
broadcast freedom, as outlined in a
memorandum submitted by Board
member George Brooks, president
and general manager, KCUE, Red
Wing, Minn.

Board members were asked by
Grover C. Cobb, NAB senior exe-
ecutive vice president for govern-

www americanradiohistorv com

ment relations, to contact their
Senators and urge them to delete
the record royalty provision from
the proposed copyright bill when it
reaches the Senate floor.

The Board also heard a report on
the efforts of the Special Committee
on Pay-TV to prevent siphoning of
television programs by Pay-cable
systems. _

It also was advised that the
Postal Service has approved a bud-
get for television spots, has pre-
pared radio spots and expects
authorization in the near future to
buy radio time.

Radio Board Action

The Radio Board of Directors of
the National Association of Broad-
casters has affirmed unanimously
NAB efforts now planned or under-
way to provide more services to
member radio stations.

It also gave its strong endorse-
ment to activities of the NAB
government relations department in
numerous key areas, including ef-
forts to obtain passage this year of
license renewal legislation and at-
tempts to a proposed new copyright
royalty for record companies and
performers.

With retiring Chairman Clint
Formby, president and general
manager of KPAN, Hereford, Tex.,
presiding, the Board took up at a
meeting a series of recommen-
dations designed to make radio
more visible and provide AM and
FM members with additional
services.

These include strong program-
ming for NAB’s annual Fall Con-
ferences and Conventions, possible
management conferences and pro-
gram clinics, primarily for small
market stations, and more how-to-
do-it booklets like the recently
published primer on radio news.

The new measures were recom-
mended by the Small Market
Radio, Membership and Radio In-
formation Office committees.

The Board also approved plans
by NAB's Research Department for

BROADCAST ENGINEERING
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a study of the extent to which
CATYV systems are originating pro-
grams, importing distant radio sig-
nals and selling commercial time
and their effect on radio audiences.
The study also will include the ex-
tent to which ‘‘carrier current” or
campus radio stations have hooked
up with local CATV systems to
provide programs and sell advertis-
ing.

The Board also:

e Received a report showing NAB
radio membership at an all-time
high: 2,396 AM stations and 1,515
FMs. This compares with 2284 AM
and 1,378 FM stations at the same
time last year.

e Heard a report by Radio Code
Board Chairman William W. Han-
sen showing a net gain of over 500
Radio Code subscribers during the
past year. Hansen said 41.6 percent
of all radio stations now on the air
subscribe and that ‘‘there’s no
question the percentage will con-
tinue to climb to S0 percent.”

e Authorized stations located in
metropolitan areas to decide for
themselves whether they wish to be
classified according to market size

or the population of the city of
license.

e Amended its election rules to
provide that group owners with
both radio and television interests
must specify whether a person
eligible for nomination is a candi-
date for the Radio or the Television
Board.

Satellite Test
For Digital TV

Telesat Canada and Comsat
Laboratories of the Communi-
cations Satellite Corporation have
completed a joint test via satellite
to demonstrate the performance of
a new Digital Television System
(DITEC). The DITEC provides two
high-quality color television chan-
nels through a single satellite
transponder.

The Canadian Broadcasting
Corporation participated in the
transmission of two color TV chan-
nels between Vancouver, British
Columbia and Montreal, Quebec,
utilizing Canada’s ANIK-1 com-
munications satellite.

‘'the air?,

{ You'll know about it in as little
time as 3 seconds with the BELAR
I AS-1 Audio Sentry. The lack of
| audio for any preset interval be- §
= tween 3 seconds and 60 seconds |

¢ will activate the AS-1’s alarm cir- ¢
. cuits—to provide both an aural @
" and visual alarm., -

|| Vital to AM, FM and TV operations, @
= the AS-1 sells for only $250. and
. delivery is immediate. A small in-
vestment for an important assign-
= ment, minimizing dead air time.
& Orde rs today.

BELAR

ELECTRONICS LABORATORY, INC.
Lancaster Avenue at Dorset,
Devon, Pa. 19333 Box 826,

(215) 687-5550

Where Accuracy Counts...Count on Belar &
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" Series 70 Recordey/ Reproducers |

When you've got more talent than money

TASCAM Series 70 recorder/reproducers were designed
for people who've outgrown high-end consumer audio
products but can't afford full professional studio gear.

Whether you need single, two or four channels, you

define the Series 70...1it doesn't
define you. Your choices are ex-
panded, not restricted, without
paying a performance penalty.

August, 1974

_ITASGARN CORPORATION

The versatile Series 70 electronics come in two ver-
sions, one for direct recording and one for use with a
mixing console like our Model 10. Whichever you need
you'll get uncommon quality and reliability. But this time
you can afford it.

Series 70 recorder/reproduc-
ers. When you've got more

5440 McConnell Avenue talent than money.

Los Angeles, Calif. 90066
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Manufacturers Win Emmy

Consolidated Video Systems, Inc.
has been given this year’s coveted
“Emmy Award” for the company’s
“application of digital video tech-
niques to the Time Base Correc-
tor”. This award for *‘outstanding
achievement in engineering develop-
ment” was presented in Hollywood
at the National Academy of Tele-
vision Arts and Sciences “Emmy”’
ceremony. Receiving the “Emmy”’
for CVS was Daniel J. Yomine,
President.

The Santa Clara based firm re-
ceived the award for its Digital
Time Base Correctors which enable
broadcasters and other television
equipment users to process and
correct video signals from relatively
low cost helical video recorders.
The company’s products have per-
mitted broadcasters to use record-

ing equipment which is smaller and
far more portable than previously
possible.

Slightly over three years old,
Consolidated Video Systems, Inc.
specializes in the digital storage
and manipulation of video signals.

RCA Broadcast Systems, Cam-
den, N.J., received an Emmy Award
for developing the first video tape
cartridge system, known as the
TCR-100, to automate TV station
breaks and broadcasts of other TV
program sequences recorded on
tape.

The Emmy, one of several
awarded annually by the National
Academy of Television Arts and
Sciences for both artistic and tech-
nical achievements, was presented
to RCA *“for its leading role in the
development of the quadruplex

video tape cartridge equipment,”
according to the citation.

It was accepted at the Emmy
Award ceremonies by Andrew F.
Inglis, Division Vice President and
General Manager, RCA Com-
mercial Communications Systems
Division of which RCA Broadcast
Systems is a part.

RCA introduced the TCR-100 in
1969. It was the TV industry’s first
broadcast studio system to apply
the cartridge-handling technique to
two-inch-wide video tape on which
TV picture and sound information
is magnetically recorded.

CTIC Asks For Change

W. Bowman Cutter, executive
director of the Cable Television
Information Center of The Urban
Institute, has told the Federal Com-
munications Commission that it
should adopt a policy of separating
control of cable television distri-
bution facilities from control of
content rather than force ownership
bars and diverstitures upon other
local media. His comments were

Video Tape Timer

REPLACES MECHANICAL TIMER
ON AMPEX AND RCA VTR'S

® Hour-minute-second-

frame display

@® Bright LED read out

® All solid state

@® Direct VIR replacement
® Remote display option

RECDR I EC’ INC- 777 PALOMAR AVENUE  SUNNYVALE, CALIFORNIA 94086 » (408) 735-8821
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submitted to the FCC in response
to a commission inquity into the
diversification and control of cable
TV systems, specifically dealing
with the question of newspaper-
cable television crossownership
(Docket 18891). Cutter said the
comments were filed personally,
and the views expressed were not
necessarily those of the Institute or
of its funding sources.

Cutter noted that when a new
technology such as cable emerges,
the FCC has traditionally initiated
an adversary process—deciding how
much of a role it will permit the
new industry. He stated that the
commission then finds itself con-
fronted with two types of argu-
ments:

- The emerging technology can
argue only on the basis of theoreti-
cal, projected benefits.”

‘- The established technologies
can demonstrate actual economic
harm and project catastrophic con-
sequences,”

WISN Cuts Costs
Despite Hikes

WISN-TV, Channel 12 in Mil-
waukee is saving hundreds of
gallons of fuel oil at its transmitter
site, which means a considerable
dollar savings too, despite the
spiraling costs.

In November, 1973, The Hearst
Corporation television station’s
chief engineer, Gerald R. Robinson,
initiated the highly successful fuel
oil saving program at the TV trans-
mitter.

By recirculating the hot air
generated by the transmitters back
into the building instead of ex-
hausting it through the roof, it is
virtually possible to heat the entire
building with the transmitter’s own
hot air. **We invested in a few
small fans so that we can circulate
it into other parts of the building,”
explained Robinson.

“Even though the fuel has gone
up 17¢ a gallon,” Robinson reports,
“our saving of fuel oil has more
than offset the cost per gallon.” A
comparison shows that during the
1970-71 heating season 3,086
gallons of fuel oil were burned at
the transmitter site, while from fall
to spring ’71-’72 usage was 2,779
gallons; for *72-°73 it was 2,510;

August, 1974

and only 831 gallons were required
this yeax!

Robinson says the fuel oil saving
program should be even more ef-
fective next season. Permanent duct
work will be installed to transfer
the “‘hot air’”’ from the transmitter
throughout the building.

ESE Moves To

New Offices

ESE, makers of digital clocks,
timers and programmers for broad-

casters, is moving to larger quarters.
Their new home will be at 505
North Centinela, Inglewood, Calif.
90302.

ESE reports the change is due to
ever increasing business. The com-
pany has recently appointed repre-
sentatives in most major markets.

Send Your News
On Non-commercial
Broadcasting

Reel-to-reel...
for real

. : >
I INTERNATIONAL TAPETRONICS CORPORRATION
' 2425 South Main Street ® Bloomington; lllincis 61791-

Marketed exclusively in Canada by McCurdy Radio industries Ltd., Toronto .
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100 SERIES
MONO CONSOLES

e 5or8 mixers

e Identical program and audition |
channels, transformer outputs

@ Cart (high) and mike (low) level
. inputs switch selectable

e Quiet FET audio switching

Manitor, phone and cue amps
standard °

o Muting on any mixer ch'a’nne_l

® Usable in remote control
applications.

 FULL LINE INCLUDING 12
OTHER MBDELS AVAILABLE
CALL OR WRITE

Program Idea Exchange

The Radio Information Office Committee of the
National Association of Broadcasters has urged NAB
to become involved in radio programming by providing
for an exchange of ideas among its radio members.

The committee asked that RIO work with the
Station Relations Department to investigate the possi-
bility of program clinics during the summer months.

With Chairman Robert R. Hilker of WCGC Radio,
Belmont, N.C., presiding, the committee also suggested
a number of new NAB publications, including a primer
on program management procedures that would list
program sources and give tips on cataloging music,
scheduling news, etc.

In another action, the committee recommended that
its own membership be enlarged from five to eight
members and that it include representatives from FM
and large market stations.

The committee commended RIO for its NAB-con-
ducted tours of small market radio stations by FCC
personnel and suggested that, in future visits, com-
munity leaders be invited to meet the Commission
representatives so they can express their views on
services the stations perform.

The highly successful Radio Free U.S.A. campaign
theme of the past two National Radio Months was
reviewed and Chuck Blore of Chuck Blore Creative

EEEPEEN BROADCAST ELEBTBDNIBS

o B810 Brookvilie Road:
=4 Silver Spring, Maryland 20810

 Phone: 301-668-4983

xI
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ON'T GET CLIPPED
IN THE ARB!

BlL-40 MODULIMITER hanE a5 T e T o _c i

e AR L m n:nx-.-m‘vm_

i wm{m. a.unm

get MUDU'IE\?“SF.". from
Pacific Recorders and Engineering
(vou can hear the difference!)

and, there is a difference!

Pacific Recorders can help your sound
..and, hopefully your rating...

ask the leaders...or better vet,

call us and join them!

P

11760 SORRENTO VALLEY ROAD, SAN DIEGO, CALIFORNIA 92121
TELEPHONE (714) 453-3255 TELEX 695008
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Services who produced the spot announcements ex-
plained the rationale behind the theme.

CTAC Report
s Available

The Cable Television Technical
Advisory Committee to the FCC
(CTAC), has published a 1973
Annual Report outlining accom-
plishments of the committee
through 1973 and setting goals for
1974.

Copies of the report were sent to
more than 150 participants in the
CTAC effort, along with a letter of
commendation from David D. Kin-
ley, Chief of the FCC Cable Tele-
vision Bureau and Vice Chairman
of the Committee. The document
includes abstracts of status reports
of the nine panels to December 31,
1973 and establishes general priori-
ties for the remaining work to be
accomplished. Although the docu-
ment is by no means the final
CTAC report, it has been submitted
to the Commission for their infor-
mation and consideration.

A copy of the CTAC 1973 Annu-
al Report may be obtained by
writing the CATC Office, 1629 K
St. N.-W., Washington, D.C., 20006.

BROADCAST ENGINEERING
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SBE Fellows

In the short 10-year history of the
Society of Broadcast Engineers, a
number of members have been
elevated to the grade of Fellow. The
Fellow grade is conferred on those
who have rendered conspicuous
service, or who have rendered signal
service to the Society. A member
cannot apply for the Fellow grade
but must be nominated by other
members and approved by the SBE
Board of Directors.

In each of the future issues of
BE, assuming the publisher kindly
provides the needed space, back-
ground information on one of the
elected Fellows will be presented. In
this issue, we have selected Albert
H. Chismark who has served two
terms as President of the SBE and
a number of terms on the SBE
Board of Directors. Albert H.
Chismark is Corporate Director of
Engineering, Meredith Corporation,
Syracuse, N.Y. Meredith stations
include KCMO, Kansas City, Mo.;
KPHQ, Phoenix, Arizona; WOW,
Omaha, Nebraska:; and WHEN,
Syracuse, N.Y.

Chismark joined WHEN-TV as
Station Engineer in 1955 and in
1957 was appointed Director of
Engineering. He played a major
role in the design and construction
of the new WHEN Radio and TV
tacilities in Syracuse, considered to
be among the most advanced in the
United States.

He was Chief Engineer and As-
sistant Manager of WTRY radio
and WTRI-FM, Troy, New York,
from 1946 to 1955. In 1952 he was
assigned the additional responsi-
bility of Chief Engineer for WTRI-
TV (now WAST) Albany. In 1940,
he designed and built WTRY radio
at Troy. He was Staff Engineer with
WSYR, Syracuse, in 1939 and
WOKO-WABY, Albany, from 1936
to 1939.

During World War II, Chismark
served three and one-half years with
the U. S. Navy as a radar officer
with assignments in the United
States and the South Pacific. He
taught technical radar courses at
the naval air station, Corpus
Christi, Texas, activated the navy
radar school at Memphis, Tennessee
for aviation technicians, and was
navy liaison officer at the Radiation
Laboratory, Massachusetts Institute
of Technology, Boston.

A graduate of RCA Institute,
New York City, in communications
engineering, Chismark received his
public education at Troy, New
york, including a year post-graduate
study at LaSalle Military Institute.

Chismark lives in Fayetteville,
New York. He is married to the
former Janet Hanley of Utica, New
York, and is the father of three
sons and one daughter—Kurt,22;
James, 20; Lawrence 12; and Cecily
Ann, 10.

Aside from his work with the
Society of Broadcast Engineers, he
is also an associate member of
AFCCE and a member of the
Society of Motion Picture and
Television Engineers (SMPTE) and
the Institute of Electronic and
Electrical Engineers (IEEE).

MODEL 315 NTSC COLOR SYNC GENERATOR

"‘! ® Ruggedized Dual Access Modules.
i

ﬂi ® Built-in Phase Adjustable Subcarrier DAs.

e 4 sets of Qutputs.

g

& Fully digital, temp-compensated clock,

e J ® Professional specs.

SPECIAL EFFECTS GENERATORS, SWITCHERS, VIDEO PULSE & AUDIO DAs.

SHINTRON

617-491-8700
144 ROGERS ST., CAMBRIDGE, MA 02142
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If you operate an
FM station with
100,000 watts E.R.P,
there’s one
transmitter that's
hest for you.

The Harris/Gates FM-20H3

Designed for maximum efficiency and mini-
mum operating cost, this three-tube, 20,000-
watt transmitter features . . .

e Highly efficient amplifier circuits and

conservatively-rated
economy.
e Dependable Harris/Gates  'Vari-Line”
silver-plated tank.
@ HV silicon power supplies.
e Automatic recycling.
e Full metering.
e Motor-driven output control. (Automatic
output power control optional.)
® Plug-in stereo and SCA generators.
e Harris/Gates solid-state TE-3 exciter
that’s unsurpassed for fidelity and stability.
And a lot more that makes the FM-20H3 the
finest transmitter available for Class C FM
stations. For more information, write Harris
Corporation, Gates Broadcast Equipment
Division, Quincy, lllinois 62301,

) HARRIS
U

components  for

CONMMUNICATICNS AND
INFORMATION HANDLING
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Locations for possible future
chapters are listed below. Informa-
tion on planned meetings may be
obtained from the contact listed in
each case. Persons interested in
development of chapters in other
locations, contact Ms. Virginia

Chapters In The Making

Doss, Assistant Secretary-Treasurer,
SBE, P.0O. Box 88123, Indianapolis,
Ind. 46208. In some cases, an SBE
officer or director will be available
to attend an organizational meeting
and explain benefits of SBE mem-
bership and chapter participation.

Such special arrangements may be
pursued through SBE President,
James C. Wulliman, Manager,
Engineering, WTM]J, Inc., 720 East
Capitol Drive, Milwaukee, Wiscon-
sin 53201. For additional help in
promoting a new chapter, keep the

SBE Journal Editor posted.

Location Contact
York-Harrisburg- Charles Morgan, WARM, Avoca,
Lancaster, Pa. Pa. (717) 346-4646.

Robert Dainer, CBS Labs, L
Embarcadero Ctr., S. Francisco.

San Francisco

Merton Garlick, 3758 California
Avenue, Long Beach, Ca.

Long Beach, Ca.

Petersburg, Va. Paul H. Bock, WSSV, Petersburg,

Va. (804) 733-4567.

YOL_mgstown, Leno Leo Laner, NABET Local 47,

Ohio 7447 Southern Blvd., Youngstown,
Ohio.

Columbus, Ohio  Richard L. Walsh, WRFD Radio

—88, Columbus, (614) 885-5342.

Quincy, I11. Lynd Carter, Tektronix, 3828

Lawrence Rd., Quincy, Il

W. B. Martin, 70 Colgate Ave.,
Johnstown, Pa. 15905.

Johnstown, Pa.

Charles F. Riley, Tele-Color Pro-
ductions, 708 N. West St.,
Alexandria, Va. 22314.

Alexandria, Va.

Portsmouth, Va.  Barry A. Ziegenfus, 303 Effingham

St., Apt. 7-B, Portsmouth.
Louisville, Ky, Paul Kelly, WLKY, Louisville, Ky.

Albuquerque, N.  Guy Smith, KRZY/KRST,
Mex. Albugq., N.M.

Wherever the cable
must go — from Super
Bowl sidelines to con-
vention hall podium —
Hannay reels help you
handle it faster, easier
and with greater
safety. Choose from a
wide selection of stan-
dard models or cus-
tom design reels to
1 precisely fit your mo-
bile equipment. Push-
! button controlled
{ power rewind mecha-
nisms help you stow
the cable fast when
the show is over.
Send for complete
¢ information on Hannay
. Reels for broadcast
i cable.

HANNAY
REELS

CLIFFORO B. HANNAY & BON, 'INC,,
WESTEALO, NEW YORK 12193
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®Scully

AMPEX

NON-POPPING GATE
SPRING MODIFICATION

FOR OLDER MODELS:
POLE PIECES
CAPS W/GUIDES
REPLACEMENT HEADS

FLUTTER BAR
RECONDITIONING

DIRECT REPLACEMENT HEADS

MMI HEADS EQUAL OR EXCEED
ORIGINAL EQUIPMENT SPECS.

SEND US YOUR ASSEMBLY. We will ultrasonically
clean everything — install new heads if yours cannot
be relapped — replace any worn or missing minor hard-
ware — adjust — test — ship back PRE-PAID your
assembly (not some other).

36 HOUR SERVICE — LOANERS AVAILABLE

INSTALL YOURSELF. Buy MMI heads with com-
plete written and pictorial instructions.

MAGNE TICS,INC. Jf

MINNEAPOLIS, MINN 55420

JMINNEAPOLIS

8125 PLEASANT AVE SO

{612) 884-7393
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This Is Your Journal

Through the courtesy of the pub-
lisher of Broadcast Engineering,
reports on SBE chapter meetings,
and announcements of future events
will be published in these pages
monthly. '

Chapter Chairmen should see
that information on meetings and
other news is sent promptly, as
soon as it is available, to the SBE
Editor, Joe Risse, P.O. Box 131,
Dunmore, Pa. Include photographs
whenever available; preferred
photograph size is 8 x 10, but
smaller sizes are also usable.

Chapter 1: Binghamton, N. Y.
Chairman: Douglas S. Colborn
Horseheads, N. Y. 14845

On June 11th, the chapter held its
annual outing at Sullivan's Monument,
Newtown Battlefield, Newtown State
Park, with family, food, beverages,
softball, croquet, and so on. Doug
Colborn, Chairman, announced that
the chapter will again co-sponsor the
Mini-vention; Larry Taylor, originator
of the Mini-vention idea, reviewed the
plans for the event, again scheduled
for October of this year.

Chapter 2: Northeastern, Pa.
Chairman: Paul Evanosky
Pittston, Pa. 18640

Chapter members met on July 14th
at the Irem Temple Country Club,
Dallas, Pa., jointly with the Luzerne
County Radio-Television Service
Technician Association for a combined
clambake and business session. Ar-
rangements and coordination were
under the direction of chapter Vice
Chairman Milan Krupa who is active
in both associations.

Chapter 9: Phoenix, Az.
Chairman: Leon Anglin
Phoenix, Az. 85001

In announcing the May meeting,
chapter members got their first look
at the new Chapter News Bulletin,
edited by Roger Johnson of KOY, The
first issue was three pages of data on
the previous April 17th meeting, the
upcoming May 14th meeting at Zonar
Corporation, local area news briefs,
national SBE news items, the SBE
annual meeting, and directions for
submitting news items to the bulletin
editor. Future issues will contain an
update on local membership, sources
for replacement parts, tips on main-
tenance, free publication listing, short
articles, and so on.

The May 14th meeting at Zonar
featured Bob Brown and his associ-
ates in a demonstration of the JVC

August, 1974

camera, recorder, and time base
corrector,

Chapter 15: New York, N. Y.
Chairman: John M. Lyons
Woodside, N. Y. 11377

The practical aspects of FM pro-
pagation were covered by Tom
Silliman, Director of Research, Elec-
tronic Research, Ine., on June 13th on
the 9th floor of the New York Times
building WQXR Presentation Theatre,
the usual meeting place. Dinner on
the 11th floor cafeteria preceded the
meeting for those who were able to
arrive early enough. For the July
meeting, the chapter scheduled Art
Silver of Harris, Gates Division (the
chapter’s Program Chairman also) to
discuss the new Gates MW-5 trans-
mitter, a pulse-duration-modulation
type. Future meetings will feature a
program on time base correctors by
Television Micro Time Co., Canon Inc.
on cameras and lenses, Angenieux
Corp. on zoom lenses, and CBS Labs.
Dual programs covering both radio
and TV topics are also in the works.
Visitors are always welcome. During
the business session of the program a
possible future Mini-vention was
considered; also, members were en-
couraged to write technical papers for
publication in the chapter Newsletter
or for presentation to the SBE editor
for publication in the SBE section of
Broadcast Engineering.

Chapter 16: Seattle, Wa.
Chairman: Harry Lewis
Seattle, Wa.

On June 13th, members and guests
met at the Norselander Restaurant,
300 3rd Avenue West. The program,
courtesy of Marc and Stan Keck,
introduced Joseph L. Scheuer, Presi-
dent, and David Segal, Western Sales
Manager for Chiron Telesystems. The
program was on the Mark III titling
system and the Chiron II electronic
graphics system for graphic quality
typeface and line illustrations for use
in broadcasting. The most recent
issue of the chapter Newsletter
reviewed the vocational education
situation in relation to the broadcast
field, a subject very dear to Editor
Nick Foster.

Chapter 20: Pittsburgh, Pa.
Chairman: Henry R. Kaiser
Pittsburgh, Pa. 15212

At the May 16th meeting of the
chapter at Buddies Restaurant, Larry
Taylor of WENY-TV, Elmira, N.Y,
and former chairman of Chapter 2,
described the many details involved
in holding a Mini-vention. The chapter
later voted to hold a Mini-vention on

November 1, 1974 at the Mariott
Inn, in Green Tree, which is located

www americanradiohistorv com

The
world’s

best
studio
lighting-
IANIRO.
And only
from N
STRAND
CENTURY.

The finest, most beautiful
line of studio and location
lighting equipment, proven
and preferred all over the
world, is available here
only from Strand Century.
The pioneers and leading

producers of advanced
lighting equipment,

Strand Century can supply
every need—professionally
and efficiently,

Location fixtures

Kits

Stands

Barricuda poles

Grips

Color media in a vast range
And, the most versatile

and effective cyclorama
lighting available

STRAND /A
CENTURY INC.

A COMPANY WITHIN THE RANK ORGA TON

20 Bushes Lane

L Elmwood Park, N.J. 07407
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a whole new
way to look

at things.

actual size

|

Quad/eigqhl elecldronics

11929 Vose Street, North Hollywood, California 81605 213/764-1516
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on the Parkway West adjacent to
Pittsburgh. Committees have been
formed to expedite plans for the Mini-
vention. Taylor was the originator of
the Mini-vention having been the
spearhead of the first such event in
1973. Further information on the
November 1st Mini-vention will be
forthcoming in the next issue.

At the June 20th meeting, Bill
Cooke, who is the Sales Manager for
the NBC and closed-circuit accounts in
New York City, discussed the present
status of the AT&T Long Lines Sys-
tem concentrating on the many
changes that have already taken place
and those likely to occur in the near
future. Details on future meetings are
available from Earlene Rutledge,
Engineering Secretary, KDKA-TV,
391-3000.

Chapter 21: Spokane, Wa.
Chairman: T. O. Jorgenson
Spokane, Wa.

The chapter schedules meetings
every Monday at noon at the Castle
Restaurant with non-members and
guesls always welcome. The Castle is
located at 29th and Fisk in southeast
Spokane. The May meeting inveolved
the following topics: Vertical Interval
Signals; What's New In Radio and
TV, by Stan Dennett of Engineering
Associates; Proof of Performance for
Television; FCC Rules on Remote
Control and Logging and Audio
Limiters and Compressors. At the
May 27th meeting, retired formerly
KXLY/LFPY Chief Engineer George
Langford was honored. At the June
Monday noontime meetings, the
technical subjects discussed were:
Small Color TV Cameras; EXPO 74
World’s Fair Coverage Plans on radio
and TV; New Klystrons, the Varian
30 kW; Helical Scan Time Base Cor-
rectors; Am Station Cross-Modulation,

Chapter 22: Central New York
Chairman: Mort Miller
Syracuse, N. Y. 13214

Dinner at 6:30 PM at the Northway
Inn, June 20th, preceded the techniecal
and business sessions. The program
was presented by Lawrence Driskill,
Field Engineer of Professional Audio
Products, Electro-Voice, Inc. His pre-
sentation was a lecture and demon-
stration on “Practical Sound Techni-
que’. The meeting place was the
WCNY-TV Studio. Driskill provided a
practical how-to-do-it, non-technical
lecture and demonstration of micro-
phones and techniques, speakers and
techniques, based on case histories.
Microphone and speaker applications
were illustrated by the use of slides
and tapes.

BROADCAST ENGINEERING
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Chapter 26: Chicago, lIl.
Chairman: Bradley Anderson
Chicago, Ill. 60680

The May 23rd meeting was held at
Telemation Midwest Production
Studios, Glenview, with refreshments
provided by Telemation. Vern Pear-
son SBE member and Telemation
Sales Manager, discussed the NEC FS
10-Frame Synchronizer which had
been demonstrated at the NAB Con-
vention and which was now touring
the country. Also, Hank Maynard,
Telemation Chief Engineer, presented

the new Telecine camera, explaining

the various criteria used in designing
it and how some of the decisions were
reached. He also reviewed his com-
pany’s new line of compact syne
generators, DA’s, source identifiers,
and other equipment. The June 13th
meeting was at Universal Recording
Studios where AMPEX presented a
program on the AG440C in addition to
other audio and video equipment.
Another June meeting, on the 19th,
at the Hyatt Regency Hotel featured
an IVC demonstration on their new
Model 9000 slant track 2-inch VTR for
broadcast use and the Model 7000
Plumbicon camera. Those supporting
the Chicago chapter include H. M.
Dyer Electronics Distributor; Rich
Engineering; Swiderski Electronics;
Telemation Midwest/Telemation Pro-
ductions; ABE Credit Union and
ABC-TV.

Chapter 28: Milwaukee, Wi.
Chairman: Ed Wille
Waukesha, Wi. 53186

On May 28th, at Radio City Audi-
torium, C. A. Gustafson, Vice Presi-
dent, Hutmacher and Associates,
discussed MATV and CATV Systems,
concentrating on the Jerrold line of
equipment used in those applications.
Nominated for upcoming elections
were Bob Truscott as Chairman; Dave
Dzurick as Viee Chairman; and Jan
Pritzl as Secretary-Treasurer.

Chapter 32: Southern Az.
Chairman: Hobart J. (Bart)
Paine

Tucson, Az. 95717

On June 18th, the chapter met at
KGUN-TV Channel 9 studios for a
Tektronix seminar on Linear and
Nonlinear Distortion. The May meet-
ing was provided by Zonar on the
demonstration of the CVS TBC. A
nominating committee was appointed
at the June meeting. The chapter
observed its first year of operation on
July 31st. The chapter grew from 9 to
35 members, with Don Anderson
Chief Engineer of KGUN being admit-
ted as the 35th.

August, 1974

Two new
alternate mode,
light~emitting diode meters.

A precise display of V.U. or Peak Program
signal levels with the combination of

green and red L.E.D.’s offers reliable,
unmistakable level recognition in either mode.

Input level scaling, fall-back time, )
and display brightness are adjustable. A
Both meters are powered from o
a simple, unregulated power
supply with stabilized

current consumption.

There’s accurate tracking %
uniformity between meters -
multi-channel groupings
give excellent oblique
viewing visibility.

We think our meters will show you
a whole new way to look at things. Quad/eight
eleclironics

11929 Vose Street, North Hollywood, California 91605
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Fig. 1 This is the KPOK arrangement. KPOK uses a standup operation.

Studio Engineering
and Design

By Clint Tinsley

Very few radio chief engineers
are given the opportunity to take a
trip to visit other stations outside
their immediate market area and
view what other engineers are do-
ing. 1 was given this opportunity on
behalf of Broadcast Engineering
and a vacation leave from the
station at which I was employed.

This article will attempt to relate
some of the significant findings
which I thought were unique or just
plain good ideas for better engi-
neering. The emphasis is on radio
studio engineering with stops in two
major Northwest markets which
were Portland and Seattle and then
visiting several smaller market
stations.

KPOK-AM-FM, Portland

If I had to cut my trip short after
visiting the Portland area stations,
the trip would have been worth-

18

while and the engineering being
evident at KPOK would have been
one of the reasons. The chief engi-
neer at KPOK is Herbert A. David-
son. 1 was very impressed by this
station because good engineering
was very evident in a very large
operation and handled by a single
engineer. The challenge for David-
son as chief engineer is to keep a S
kW AM directional and FM stereo
station, both of which are remote
controlled, as well as four oper-
ational studios, news remote facili-
ties, and a large automation system
in top operating condition.

Davidson’s way of meeting the
challenge was to design a well
thought out maintenance schedule
which covered every item of equip-
ment in the station inventory.

It was very apparent that every
operational facet of this station,
from an engineering/operational
viewpoint, had been well thought

wwWw americanradiohistorv com

out. The AM studio cluster con-
sisted of three operating areas
which were the main studio, pro-
duction/talk, and news announce,
with full line-of-sight between each
without sighting through one of the
other areas.

The main studio at KPOK was a
standup operation and is pictured
at KPOK-AM. You might note that
tape machine controls were inte-
grated into the audio console. The
announcer has found it more con-
venient, at least at the time of the
photo, to utilize the controls found
on the cart machines themselves.
There are a few different ap-
proaches that might be taken to
auxiliary machine control oper-
ations and we will attempt to show
some of them later in the article.

KPOK news shows a unique
audio control unit and auxiliary
machine control box just to the
right.

BROADCAST ENGINEERING
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STEREO PACKAGE SHOWN: KMOX-FM — ST. LOUIS, MISSOURI

THE ULTIMATE IN TURNKEY CONSTRUCTION

The new McCurdy approach to the engineering and
construction of a packaged system allows the user
to easily locate his new equipment without the added
burden of wiring to auxiliary equipment.

All agpects of the broadcast function, from news booth
to music production center, can be assembled into
a unique and functional package.

Each system is fully pretested as a total functional
unit and will meet or exceed all broadcast specifi-
cations.

FEATURES OF THE SYSTEM SHOWN ABOVE

+ All inputs and outputs to the system are normalled
through jacks and wired to blue ribbon connectors,
(for convenience of service and transportation). -
Audio and D.C. interface to an automation system.
» Remote control of reel, turntable and cariridge
machines. ¢ Program routing switcher to delegate
audio from two production centers and automation
racks to telco lines. » Switchable A.G.C. control on
all microphone mixers. « Equalization can be dele-
gated to any mixer or program channel. < Included
in the package are tone and digital information gene-
rators which are used in the production of tape and
cartridges for playback in automation systems.

McCURDY RADIO INDUSTRIES INCORPORATED
1051 CLINTON STREET, BUFFALO, N.Y. 14206 (716) 854-6700

108 CARNFORTH ROAD, TORONTO, ONT. M4A 214

(416) 751-6262
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KEX - 50 kW AM Directional

This station was particularly
noteworthy in that it had just
undergone complete studio reno-
vation. The chief engineer is Paul
Matthews. The studios laid on a
common axis off a hall which were
parallel to the studios. There were
glass sound locked windows be-
tween each studio.

Operational keynote at KEX was
a very versatile intercom system
which not only interconnected the
studios featuring hands free oper-
ation at the receiving end but also
accessed the two-way radio link
equipment, including transmit con-
trol. The intercom unit is pictured
directly below the cart machines at
KEX-AM.

Another operational feature was
that in all the studios except master
control, there is a desk microphone

ﬂ% i e .%éisi

Fig. 2 H

operator’s right side.

ere’s the main studio at KEX. Note that this
operation is still based on 45’s and carts, with both at the

Management Highlights

It's always interesting to see how other stations.are put together.
In order to give you a look at a group of stations, we sent a chief
engineer off to Oregon and Washington with his camera. We hope
the photos will give you some inspiration and ideasfor your station.

There is one note-of caution needed. Each of the stations covered
have put together equipment and layouts that were designed to. fit
specific station needs. Your first question should be;, does our
layout. complement our program format and operational needs? Or
does your layout actually impede progress and restrict profits?.

with its own preamp/line driver
that could be switched to any of the
audio consoles in another studio for
ultimate studio flexibility. At KEX,
it was also possible to go live
instantly from any of the studios.
KEX wiring shows the inter-
connect wiring which was normally
concealed behind removable panels
in a false back under the console.

= )

KPAM - AM & FM

KPAM could give some lessons
in RF suppression and control in
that its studios were built on one of
the ‘“‘transmitter hills’’ surrounding
Portland. RF problems included
television RF, FM and, of course,
AM radiation. There was copper
shielding throughout, as just one
of the measures taken.

i

Fig. 4 KISN uses a streetside studio. The station uses a Fig. 5 Station KOL is certainly state of the art. Here you see
digital timer which resets each time a function is initiated a board based on Op Amps that was built by the CE, Bill
via a momentary closure/pulse. This is useful in maintaining Wolfenbarger.

a tight program format.

20
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Fig. 6 KING is a semi-standup operation. Semi, because the
turntables are under the board. And, note the lamps under
the board that light the turntables.

: B _
Fig. 7 KENE is another station with the turntables under the
board. But since this is not a standup operation, the
turntables are pulled out enough to allow easy access and
elbow room. The raised board allows easy turntable opera-
tion and does not require extra lighting.

Fig. 8 KWJJ and a mixture of reel-to-reel and carts. Cage at
right is a cart wheel. Note that extra cart storage is provided
under the left side of the desk. At right, and not shown in
the picture, are three side-by-side turntables. The records
are in racks immediately above the turntables.

Fig. 9 A western station? No, but it could be. This layout is
not so unique. What is different is the unique control board.
It’s currently in use at Piccadilly Radio, London. We
included it here because it makes use of the slide controls
which are coming intoc fashion in current board design.

Also at KPAM, was a audio
crossbar system featured some years
ago in BE which permitted access
to any audio source in the station
from any operating point in the
station. KPAM-News shows the
crossbar access control box directly
below the microphone.

KISN-Vancouver

One of the good operational
ideas, in my opinion, was found
here. KISN is licensed to Vancouver

August, 1974

(Photo courtesy of Rupert Neve)

but maintains studios in Portland.
This operational feature was not
only found at KISN but at KOL
AM-FM, Seattle, and I have seen it
at other stations since. The keynote
feature is a digital timer which
resets each time a studio function is
initiated via a momentary closure/
pulse from the studio function
which is very useful to the operator
in maintaining a tight program.
The operator knows the specific
length of a program element and

wwWwW americanradiohistorv com

can time his program accordingly.

At KISN-AM, the resetting
action is made by starting the
studio function via one of the push-
buttons on the strip below the RCA
audio console. The timer is located
just to the left of the two vertical
AGC meters. To the right of the
meters was space for a 12-hour
digital clock which was not in
service at the time of the photo.
Chief engineer at KISN is Byron
Swenson.
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INTRODUCING THE NEW ECONOMICS
OF BROADCAST TELEVISION...

AND A PRODUCT LINE THAT

BREAKS WITH TRADITION

Here are two important new broadcast ~ Broadcast Videotape Recorder accom-
television products that make sense for ~ plishes these goals by challenging and
today and the years ahead. They are su?assing existing quad concepts. The
the result of fresh creative thinkingand  IVC-7000 Camera offers performance
the belief that today’s broadcast envi-  that equals or exceeds that of the best
ronment demands a substantial reduc-  cameras now in use yet at a mid-range
tion in equipment operating costs, camera price.

lower initial purchase price—plus per- That’s what we mean by “the new
formance that exceeds the best the in-  economics.” Let us help you break
dustry has known. The IVC-9000  with tradition.

Changing the

Picture in g ]
Broadcast [
Television T4

International Video Corparation
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switch to

ROH

for performance

The Roh 200 Series makes audio
switching easy. Solid state relia-
bility and a choice of circuit con-
figurations fills your specific re-
quirements efficiently. Interested?
Write for complete information
about Roh enclosures and remote
control panels. Today!

MODEL 227 4 x 1 remote crosspoint
switch. Balanced transformer inputs.
Adjustable output bus level. $210

MODEL 217 4 channel or 4 x 1 remote
crosspoint switch. Output bus may be
assigned to required channels. $130

MODEL 221 4-stage universal tally/
lamp driver. Incorporates expandable
interlock clearing function. $130

Medules also incorporate

* Passive audio switching maintains signal
quality

¢ High level logic or TTL compatible controlled

circuitry

ROy,

Roh Corporation

107 Technology Park/Atlanta
Norcross, Georgia 30071 404/449-0873
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KOL - AM & FM, Seattle

Bill Wolfenbarger is C.E. at
KOL, and he built the audio con-
sole in the photo. Internally, it is
based on Op-Amp devices out of
Op-Amp Labs of California. I have
used Op-Amp circuits since visiting
KOL and would invite other engi-
neers (see BE Op Amp Series) to
consider their use in line driving
mike preamps, limiters, equalizers,
etc. I built a stereo line amplifier
using a pair of 425 Op-Amps with
performance unexcelled by any
solid state device I used previously
or since.

KING - Seattle

KING Radio is part of KING
AM-FM-TV, but of particular note
is its new AM studio which, like
KPOK of Portland, is a standup
operation. The unique extender
panel is shown at KING-AM.

I saw several varieties of extender
panels on this trip but this one was
the best. Most extender panels con-
sist of a channel lever key (which
does not show up in the photo). It
was immediately adjacent to the
level control, and of course, the
level control itself.

Also noteworthy at KING, were
the machine controls and indicator
lights dressed along the front ledge
of the audio console desk and the
small “‘spot lights’”” which light the
turntables. I should also call at-
tention to the phone jack connector
at the operator’s left, under the
main desk. This seems to be an
overlooked item, as most consoles
put the headset jack on the end or
the middle of the audio console. If
an extension jack is permitted, it’s
usually of the Hi-Z type and is at
an insufficient level to drive the 8
Ohm stereo headsets that are find-
ing their way into a lot of stations.

Other Notes Of Interest

Leaving specific stations behind,
I'd like to make some general ob-
servations concerning actual studio
consoles, machine controls, and
production room layout.

One of the nicest studio consoles
seen during the trip was at KENE-
AM in a one station market at
Toppenish, Washington. The con-
sole was designed by the staftf of
KENE under the direction of Al
Wynn, GM and VP. The console
was very spacious with an abun-
dance of storage space in the form

wwWw americanradiohistorv com

of cabinets and drawers in the legs
of the U-Shaped console.

The machine controls are note-
worthy in that they are recessed in
the middle of the console desk. I
have only one reservation to this
approach, which is used at a
number of stations. It can be a real
problem in terms of spilled llqulds
and as a dust catcher.

Another approach can be seen at
KOL-FM, Seattle, with machine
controls on a sloping panel or with
machine controls on upright panel
as shown at KISN-AM. My own
criteria for machine controls places
them above the console desk and at
the same level or below the audio
console controls.

One of the better production
room layouts for a compact pro-
duction facility was found at KIT
AM-FM, Yakima, Washington. In
addition to the normal production
room equipment of turntables and
tape units, was a shelving equalizer
which was routed through a patch
panel which is excellent for tailor-
ing voices and cleaning up out-of-
house tapes. Machine controls and
level controls for the turntables are
built into the desk top. ’

I might add that the slider type
level controls were finding their way
into many stations as auxiliary con-
trols for the turntables. Such
stations included KGW of Portland
which had recently built a complete
new ‘‘Broadcast House,”” which was
impressive to visit.

Of interest to management,
might be the variety of engineering
help found along the way, like
Davidson of KPOK in Portland and
Bill Glenn of KSMK of Pasco,
Washington. Glenn not only is an
outstanding engineer but also serves
as program director at that station.
All of the stations were single engi-
neer operations, except the tele-
vision affiliated ones. Well engi-
neered stations generally employed
a full-time engineer. Very few con-
tract chiefs were found in the top
operations.

Note Of Thanks

I would like to express my thanks
to all the engineers who gave of
their valuable time and showed me
their facilities. Stations who also
deserve mention, besides KGW of
Portland (which was not shown in
this article due to a broken camera
at the time of my visit), include
KOMO and KIRO of Seattle. O

BROADCAST ENGINEERING
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VIX-114-3

VIBWET (raf

Specializing in the field of video switching, Vital Industries
offers the broadcast industry a new electronic approach
to match film production techniques with graphics-
generating capabilities at your fingertips. The VIX-114
series production switching systems are human-
engineered for ease of operation of the control panel
without interpolation of functions. Digital electronics
is used throughout for superb linearity, stability and
reliability.

=

controlied

& Digital rotary patterns. Hard, soft or border wipe.

@ Digital key edging. Border, shadow and outline.

O Digital quad split. All directions.
Independent horizontal split.

@ Digital switching controls.
I Vari-key. Soft, hard or see-thru key.

stems

12 years of specialization. Designed, manufactured and delivered some of
the world's largest and most complex integrated telecommunication systems.

GOOCD ENGINEERING IS VITAL

VITAL INDUSTRIES, INC.

MAIN OFFICE: 3700 N.E. 53rd Ave., Gainesville, Fla. 32601 » Phone 904/378-1581

MORRELL BEAVERS Midwest ROBERT McALL Northeast ERIC KING Southeast ERIC KING WEST COAST
2644 North Seventh St. 34 Autumn Lane 3620 Ridgewood, Rd., N.W. Fox Hill Road 7960 West Beverly Bivd,
Terre Haute, Indiana 47804 Hicksville, N.Y. 11801 Atlanta, Ga. 30327 Lynchburg, Va. 24503 Los Angeles, California 90048
Phone 812/466-3212 Phone 516/735-0055 Phone 404/233-9450 Phone 804/384-7001 Phone 213/653-9438
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By Dennis Ciapura

Many automation cue tone filters
result in such a degradation of low
frequency response that many FM
stations have disabled the filters
from the playback system. The
stations that have technicians in
charge of the audio usually try to
stop the tape decks manually, if the
filters have been removed, to keep
the 25 Hz tone from being aired.
Other stations simply broadcast the
tone and hope that no one is
offended; the tone is inaudible any-
way, isn't it?

Well, not exactly. While a pure
25 Hz tone itself would be inaudi-
ble and perceived only as a rum-
bling feeling rather than a sound,
any distortion in either the trans-
mitting or receiving system will
cause the generation of harmonics
well inside the audible band.
Speaker second harmonic dis-
tortion, or doubling,as it is some-
times called, is the worst offender
in this area and very often what
emanates from the listener’s stereo
set is more S0 Hz second harmonic
and mechanical speaker noise than
anything else.

Remember that the loudness-
compensated volume control may
boost the 25 Hz response 30 dB, so
that the guttural belch of an un-

Fig. 1 Super filter performance data.
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Building The
25 Hz Super Filter

diminished 25 Hz stop tone at the
end of a music segment is quite
audible and usually evokes a listen-
et reaction that lies somewhere be-
tween curiosity and mild annoy-
ance.

Even if the filters are removed
from the playback system, some
method of mastering the tapes with
the 25 Hz area notched out must be
employed in the recording process
to prevent music trips of the cue
tone detectors in the playback con-
trol system. If the usual passive
filter is employed in the recording
process and another in the play-
back system, we can expect a total
loss of about 3 dB at S0 Hz, 6dB at
40 Hz and virtually no response in
the 30 Hz range.

Obviously, the ideal situation
would result if we had some 25 Hz
filters that had reasonably flat re-
sponse down to the 30 Hz limit of
audibility yet would still notch out
the cue tone by 40 dB or more. We
could employ that kind of filter in
both the mastering and playback
portions of the automation process
and thus allow the system to func-
tion as it was intended to without
sacrificing bass reproduction.

The answer to our dilemma lies
in substituting active electronic fil-
tering for the standard passive fil-
ters. Many very good electronic
filters in the form of variable Q

wwWw americanradiohistorv com

equalizers can be obtained from the
recording industry suppliers, for it
is in the recording studio that these
devices have found their first home.
A close look at the response and
distortion specs will tell you if the
unit that you plan to purchase will
do the job for you in theory, but try
to borrow a sample to use for a
while so that you can be sure of it’s
stability and reliability before you
make the final investment. If you
like to “‘roll your own”, read on.

A Practical 25 Hz Active Filter

The Super Filter shown is adapted
from a combination of circuits de-
scribed by Walt Jung in his “IC OP
AMP Cookbook” and the “IC OP
AMP Story” in BE, May, 1974. The
circuit is really quite simple but
works amazingly well.

IC2 and IC3 invert the roll-off
characteristics of the .068 1 f capaci-
tors in their feedback loops, which,
in turn, is inverted again at the
inverting input of IC1 to yield a
high pass function at it’s output.

The low pass output of IC3 and
the high pass output of IC1 are
added at the input of IC4 which
provides a low impedance ‘‘notch”
output. The circuit has an overall
gain of about 10 dB with negligible
distortion. As a matter of fact, the
audio coming out is a duplicate of
the audio in, minus the transformer
losses. So, if top quality units are
used, a 0.05 percent distortion level
across the band is very easy to
obtain. As you can see from the
performance data in Figure 1, the
response doesn’t hit the -3 dB knee
until 30 Hz and yet provides a
notch 46 dB deep at 25 Hz. Actual-
ly, the Q of the circuit could have
been increased quite a bit, resulting
in a still lower cut-off frequency.
The sides of the notch become so
steep that the 25 Hz tone frequency
becomes critical, so, we worked it
the other way around. The value of
the resistor at the non-inverting
input of IC1 was chosen to provide
for reasonable tone generator drift
tolerance and tape deck speed vari-
ation.

The power supply is designed to
provide normal operation of the
circuit over a supply input range of
105 - 135 VAC. Each channel of
the filter circuit only consumes
about 10 m.a. of supply current, so
the supply provides some degree of
overcapacity and runs cool. The
input and output transformers

BROADCAST ENGINEERING
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Performance

Electro
Sound
ES-505

Studer
A-80

Mechanical
Timing Accuracy *01% *0.1%
WOT‘% aigsd Flutter —0.08rms | —0.07 rms
Electronic
Frequency
Response 30-18K Hz | 30-18K Hz
156 ips + 2dB + 2dB
Signal-to-Noise
15 ips— 63 dB 62 dB
Two Track Unweighted
04% 2HD | —1.0%
Distortion @ 500 Hz. | @ 1K Hz,
Peak Operating
Record Level
Price $3,395 $6,670

August, 1974
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INPUT EEVEL
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i +]4.3 y 10K
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600:C T PAD A
. 600/600 LR ;
80 N ,
' 100 K 3L
INPUT :
e 620
Cr i -
i ;
- T2
600/6
; : 4 G
QUTPUT
OUTPUT LEVEL
f00 & T PAD 3000 pF |1
=002 uf
: 3 o +143Y ¥ L
I ] 117 v AC g”
1i2A
* L LEFT CHANNEL ONLY SHOWN.
2. RIGHT CHANNEL 1S: [DENT|CAL. _
S 3 ALL RESISTORS +10% UNLESS SPECIFIED:
: j 4 *SEE TEXT FOR ADDITIONAL INFORMATION
. 2BV qo LY ) ABOUT THESE COMPONENTS . !
51 2 CHANNELS 1w :
'POWER SUPPLY FOR 2 CHANNEL 1 | R :
o143V

Fig. 2 Schematic for the super filter. The power supply is designed to power two filter sections for stereo stations.

should be chosen to match the out-
put impedance of your automation
system and the input impedance of
your console.

The T pads, of course, should
match whatever transformer imped-
ances you have chosen. A medium
level line matching transformer is
fine for T1 because the 10 dB gain
of the circuit reduces the input level
required.

Multi-turn precision pots are
recommended for the frequency
controls for ease of adjustment as
the filter tuning is quite sharp.
Solid tantalum capacitors should be
used for the 2.0 ¥ f bypasses at 1C4
because they have low impedance at
higher frequencies, remaining non-
inductive, but you may find that 1.0
uf or 0.5 ¥ f units will be large
enough to prevent oscillation. Select
the most stable .068 uf capacitors
available for the feedback re-
actances.
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The current through the zener
diodes in the power supply is only
30 m.a., so 1 Watt units will run at
half dissipation. If you can’t find
any 15 Volt zeners, 6 and 9 Volt
zeners in series are fine. Several
manufacturers make a dual 741 op
amp which would allow construct-
ing the entire stereo version of the
filter with only two 540’s and three
741 duals.

The series regulator transistors in
the power supply can be almost any
power transistors than can take at
least 60 Vcb and have a beta of at
least 10. D1-4 could be individual
diodes that you may have on hand
instead of the bridge in the parts
list. Component layout is not criti-
cal except that the supply bypasses
on 1C4 should be mounted right at
the IC with the connecting leads as
short as possible.

You may have noticed that the
diagram shows no connections for

www americanradiohistorv com

the IC offset null terminals. The
gain of each IC is feedback-limited
to unity or close to it, so even
though the filter has several direct
coupled stages, the DC voltage at
the output of IC4 is almost 0 and
virtually no current flows through
T2.
Using The Filter

Tune the filter to the frequency
of the 25 Hz tone generator (used
to apply the stop tones to the tapes)
by adjusting the frequency controls
by the same number of turns (un-
less a ganged multi-turn pot was
used). Even if the tones are only
recorded on the left channel, the
filter should be used in both chan-
nels so that 0 phase shift is main-
tained in the region of the notch.
This is standard broadcast practice
with either passive or active filters.

The circuit is designed to operate
at a normal level of +10 dBm at
the output of IC4, leaving 10 dB of

BROADCAST ENGINEERING
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PARTS LIST

T1 - 600/600 Ohm for 10 dB overall
gain (U.T.C. A-20 or equiv.)
600/15k Ohm for 24 dB overall
gain (U.T.C. A-25 or equiv.)

T2 - 600/600 Ohm high level
matching (U.T.C. A-20 or equiv.)

T3 - Power transformer, 117/36 v.c.t.
at Y2 amp. {Stancor P-8613 or equiv.)

1C1,2,3 - type 741 or 747,
1458, 1558 dual op amps.

IC4 - NE540 (utilize
TO-5 clip on heat sink)

D1-D4 -1 amp. 100 P.I1.V. bridge
rect. (I.R. 10DB1P or equiv.)

Q1 - 2N4923 (1 amp.
60 v. silicon NPN)

Q2 - 2N4919 (1 amp.
60 v. silicon PNP)

D5-6 - 1Sv., 1 Watt zener diode

All resistors as shown on schematic
Ve Watt, 10% except where specified
5%. Frequency control pots may be 4
turn type for ease of adjustment
[Bourns 3339, 50K]. Polystyrene capa-
citors recommended for C1, C2, .068
5% [Mallory type SX or equiv.).

headroom to the clipping level of
about +20 dBm. If you know the
input and output voltages of your
passive filter, it is easy to build up
fixed pads that will allow the unit
to be employed as a direct replace-
ment and eliminate the input and
output pots. For example, if your
passive filter had an insertion loss
of 8 dB, and the input level was 0
dBm, the input may be connected
directly to the Super Filter, resulting
in an output level of +10 dBm

which would then be padded down
to -8 dBm with an 18 dB pad.

If the input level to the filter is to
be less than 0 dBm, change the
input transformer to obtain a
voltage step-up. If a 600/15 k unit
is used, an additional voltage gain
of nearly 14 dB can be obtained.
The load resistor at the secondary
of the transformer should then be
changed to match the secondary
impedance of the transformer used.

Try not to build in more voltage

gain than you need so that hum
and noise immunity will be opti-
mized. At the same time, though,
don’t be tempted to operate the
unit with an input level much below
0 dBm with the 1:1 matching trans-
former, as too much headroom and
less than optimum S/N would
result.

For Non-Conformists Only

Although the standard stop tone
frequency is 25 Hz, you may- want
to experiment with a 20 Hz cue
tone if you produce your own auto-
mation tapes. If your recording and
reproducing equipment can repro-
duce a 20 Hz tone without excessive
distortion (remember that distortion
components fall outside the notch),
then it is possible to convert to a 20
Hz system and extend the bass
response to about 25 Hz. The cue
tone controlled circuits would also
have to be re-tuned, of course.
Many of the newer tape machines
are very clean at the low end and
are almost flat to 20 Hz making
this type of project a real oppor-
tunity for many stations who would
like to vie for the “‘best fidelity
image'". []

no\bnMo

LOOK AT IT THIS WAY.

“Grandson™

will help make an impact on your listeners and your
profits using proven multi-tfrack production tfechniques. We
gudrantee you'll love GRANDSON'S new production results
and unique versatility, Where else can you find an affordable, fully
modular, professional recording / production console with 54 inputs—
18 mixing positions—and on-air capability?
Ask us about GRANDSON foday.

auditronics.inc.

P.O. Box 12637 / Memphis, Tenn. 38112 / 901/276-6338

The world leader in recording consoles at sensible prices.

August, 1974
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lelevision.

In one country, literally.

But Fernseh also means television
throughout Europe, Asia, Africa, South
America, Australia...and in America.
Now more than ever.

In Chicago, Houston, Los Angeles.
And Saddle Brook, New Jersey,
our new and expanded national
headquarters.

Not only are we the largest
._ company devoted
exclusively to manu-
w facturing television

equipment, but weve
got the facilities to service it

All over the world.
And now all over America.

The four cameras on the left represent
our complete family of broadcast quality

live systems.

They range from the ultimate studio/field
camera of universal applicationto a
no-compromise, 15-pound, battery op-
erated, handheld camera head.
Together, theyre what television’s

all about.

And why Fernseh means television.
Everywhere.

We d welcome the opportunity to demon-
strate the superior capabilities of Fernseh
television equipment. A call to your
nearest office will bring any further
Information you require.

Saddie Brook, Headguarters
(201) 797-7400

Chicago (312) 681-5000
Houston (713) 688-9171

Los Angeles (213) 649-4330

FERNSEH

Robert Bosch Corporation
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® Reversible.

e Low Price.

oIN FIELD:

VIDEO HUM STOP COIL

STOP

GROUND-LOOP HUM!

HSC-1

Will ELIMINATE HUM and other INTER-
FERENCE in Video Lines caused by dif-
ferences in Ground Potential!!

o For Golor and Black and White
® FLAT - DC to 6.5 MHz

* No Low-Freq. or Hi-Freq. Roll-off.
® No Differential Phase Distortion.
® No Differential Gain Distortion.
* No Envelope Delay.

e Passive Device - Failure Free.
e Small Compact Package 4" x 4" x 2-1/4".

ELIMINATES HUM AND INTERFERENCE:

Betw. Remote Truck and Telco.
Betw. Remote Truck and Microwave
For Intertruck Hookup

For VTR Units

For Monitoring Lines

oIN STUD10: Between Buildings

On long runs in Buildings

Between Studios and Transmitter
On incoming TELCO circuits

On OQutgoing TELCO circuits

$110 - F.O.B. NY

AL S NN EeSE —oa BN B SIS GRS S S S

| AUDIO-VIDEQ ENGINEERING COMPANY

| 65 Nancy Blvd., Merrick, N.Y. 11566

Tel. (516) 546-4239

I [ Please send Add'tl, Inform. on HSC-1

I [] Please send me ..... HSC-1 coil(s).
[] Enclosed is remittance of ................

I [} Piease Invoice on 10 day Free Trial

I Name ... i e e e
Station or Co. ............... Title..........
Address ............ et aaaeeaseaaa

IS Stk

CE-2
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NCTA Seeks
Closer Tie
With FCC

The Engineering Advisory Com-
mittee of the National Cable Tele-
vision Association has initiated a
new policy of closer working liaison
between NCTA and the Federal
Communications Commission’s Ca-
ble Technical Advisory Committee
(CATCQ).

The Engineering Committee has
been redesigned by NCTA Director
Nathan A. Levine, the committee
chairman, to include for the first
time one representative from each
of CTAC’s nine panels. CTAC,
comprised of the top technical
people in the television industry,
was established by the FCC two
years ago to develop and recom-
mend technical standards for cable
television.

The objective of the new engi-
neering committee, said Levine, is
to eliminate duplication of efforts
between NCTA and CTAC, to
strengthen the voice of the cable
television operator in the deliber-
ations of the CTAC panels and to,
apart from its CTAC efforts, deal
more directly and actively with the
problems of the technician of the
operating cable system.

Levine noted that the engineering
committee will also work actively to
promote national uniform technical
standards for the cable television
industry, will cooperate with the
Federal Aviation Agency to elimi-
nate frequency problems which
might exist and will work closely
with NCTA’s and the FCC’s Project
77 committees. Both committees
are charged with reviewing the
technical compliance standards
which will be required of all cable
television systems by March 1977.

The complete list of Engineering
Advisory Committee members
follows:

Nate Levine, Chairman, Sam-
mons Communications Inc., Dallas,
Tex.; Delmer Ports, staff/commit-
tee liaison, NCTA.

Frank Bias, Tele-Vue Systems,
Inc., Pleasanton, Calif.; Robert
Bilodeau, CTAC Panel 1, Suburban
Cablevision, West Orange, N.J.;
Rex Bradley, TeleCable Corp., Nor-
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folk, Va.; Robert A. Brooks, CTAC
Panel 7, Telcom Engineering, Inc.,
Chesterfield, Mo.; Caywood C.
Cooley, Cable Comm. Div., Phila-
delphia Comm. Corp., Bala-Cyn-
wyd, Pa.; Richard Hickman, CTAC
Panel 3, Cox Cable Communi-
cations, Atlanta, Ga.; Michael P.
Jeffers, CTAC Panel 5, Jerrold
Electronics Corp., Horsham, Pa.;
James Luksch, Texscan Corp.,
Indianapolis, Ind.; Henry Marron,
Scientific-Atlanta, Inc., Atlanta,
Ga.; Herbert P. Michels, CTAC
Panel 6, Time, Inc., New York,
N.Y.; John Pranke, Theta-Com of
California, Phoenix, Ariz.; George
Sitts, TelePrompTer Corp., New
York, N.Y.; Joseph L. Stern, CTAC
Panel 9, Goldmark Communi-
cations, Stamford, Conn.

NCTA POSITION ON PAY
CABLECASTING ADOPTED
UNANIMOUSLY BY THE NCTA
BOARD OF DIRECTORS:

The present restrictions on pay
television were designed many years
ago for over-the-air broadcast pay
television and the limited channel
spectrum available.

They have no application to cable
television, since the technology of
cable offers a medium of abundant
channels not dependent on the
public air waves, and

Since the restrictions on pay
cablecasting have retarded the de-
velopment of both the cable and
pay cable industries:

The NCTA proposes that:

1. In order to permit the develop-
ment of this new industry in a free
and open marketplace, there shall
be no governmental restrictions on
the exhibition of feature films and
series.

2. During a period of 4 years, the
industry shall gather such infor-
mation and data as the Federal
Communications Commission shall
deem necessary in order for the
Commission to determine whether,
in the light of marketplace experi-
ence, any rules are appropriate and
if such be the case, then to develop
such rules and regulations as may
be required.

3. Since it is not in the public
interest to deprive the American
consumer of the right to view sports
events which are not being broad-
cast, the industry should have the
right, under the present rules, to
make such events available to the
American public.

BROADCAST ENGINEERING
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THE WINEGARD

5 NTENN CABLE!//:\1= TV
SIGNAL SELECTOR
HELPS SWITCH
CATV PROSPECTS
* INTO
SUBSCRIBERS.

Winegard introduces an exclu-
sive new switch with a unique cir-
cuitry designed to help turn CATV
prospects into CATV subscribers. We call

it the Cablemate TV Signal Selector.

And that’s exactly what it does. Helps your customer
select the signal he wants. Cable when he wants cable.
Antenna when he wants antenna.

Which means you get extra help in converting a pros-
i pect into a subscriber. Especially all those prospects
who want the many advantages of cable TV but aren’t
ready to give up their TV antennas.

Cablemate is also helpful in the event of a possible

Model outage. So no matter how infrequent or how brief the
CTS-22 for 75 Ohm Antenna Input interruption, your subscriber keeps his temper. And
CTS-20 for 300 Ohm Antenna Input you keep your subscriber.

Cablemate, of course, is not an ordinary switch. It has
specially designed circuitry with 58db isolation to pre-
vent interference between cable and antenna signals.

And best of all, everything that Cablemate does, it does
reasonably. Because Winegard has kept costs in line
and produced Cablemate at a low price.

Cablemate. It even sounds helpful.

1
i Winegard Company e CATYV Sales Dept. :
} 3000 Kirkwood St., Burlington, Iowa 52601 BE ,
: Please send price and order information, :
1 1
! Attention H
I 1
: Firm Name :
1
“; WINEGARD ! Address i
TELEVISION SYSTEMS : Street :
WINEGARD COMPANY - 3000 Kirkwood Street 1 : — 1
Burlington, lowa 52601 :. City State Zip %
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CATV and Schools . . ..

A promising alliance

By Ron Whittaker

With the bright future of cablecasting and electronic
cable services somewhat dimmed by existing legal
limitations and national economic problems, many
CATYV operators are looking for ways to move ahead in
their services without significant economic investments
or risks.

At the same time there is another group with a keen
interest in broadcasting which could have a lot to offer
CATV and the public—the many schools of broad-
casting throughout the country and their associated
educational institutions.

By combining their programming and distribution
resources in carefully designed working arrangements,
many of the existing limitations of both groups would
be overcome and a great mutual benefit could result.
Presently, on both sides, however, there seem to be
resistances to a combined working agreement. CATV
operators, with a need to appeal to a broad subscriber
base, see programming from educational institutions as
being generally uninteresting and limited in its appeal.
Schools of broadcasting have been reluctant to make
the necessary curriculum changes to meet CATV

BROADCAST ENGINEERING
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requirements. Some have also been reluctant to get
involved with the commercial realities of the CATV
industry.

The truth is, however, that these perceived problems
do not need to exist, and both groups are loosing out
on important opportunities by not combining some of
their efforts and services.

Advantages to
Educational Institutions

Educational institutions at all levels—high school,
junior college, university and graduate schools—be-
cause of CATV, now have available to them one of the
most effective means possible for bringing their
messages, concerns, and services directly into the
homes of the public. And since it is the public that is
paying for the educational system through tax support,
it seems reasonable to share the results and resources
of this investment on as wide a scale as possible. A
more direct public return on the total educational
investment would be possible through a well thought
out, progressive approach to CATV cablecasting. With
increased public acceptance and’ interest would come
increased public support of educational objectives.

Unfortunately, educational-informational program-
ming has in the past fallen far short of engaging the
general public’s interest and acceptance. Educational
programming has been dull and often not within the
frame of reference of average citizens. Good educators
realize that even the most important and informative
television program is of little value if no one will watch
it. With U.S. viewers thoroughly conditioned to com-
mercial television, educational television producers
cannot expect a public to be attracted to television
purely on their terms, no matter how important or
informative they feel their message is.

Old approaches to educational programming will not
work. It is important that educational institutions
approach CATV programmers with solid, imaginative
and interesting programming proposals. Fast-paced
and stimulating discussions, debates, lectures, dramas
and athletic events, especially when they directly relate
to community interests and issues, have been known to
attract many viewers away from commercial television
offerings.

Programming can also reach directly into the com-
munity for its content, as an extension of political
science and government studies, and feature such civic
activities as city council, school board and university
regent meetings. Needless to say, the telecasting of
high school, junior college and college athletic events
can be highly successful.

Advantages To
Schools Of Broadcasting

Even though the effective use of CATV could be
highly significant to the community service activities of
educational institutions in general, it could also be
especially significant to the many associated schools
and departments of broadcasting across the country.
For CATV operators, these schools represent a major

August, 1974

SYNC
GENERATOR FOR...

FASTER,
ailmost
GOOF-PROOF
Genlocking

(Helical Color
& Phase Lock)

...... even still frame

To a broadcaster, the big news behind Video Aids
Model 5000 Sync Generator is it's technology . . . . . .
how we managed to build a sync generator with all the
EIA RS-170 outputs plus burst flag and color subcarrier
at such a low price.

But to the cablecaster who uses a sync generator

with genlock (phaselock) by far the best news is how
the Model 5000 Option: 01 radically improves genlocking
faster than you ever thought possible, and so convenient
that you can lock to helical tape recorder outputs that
have 1000 or more times the frequency variations of
broadcast video. This new mode provides a very wide
range genlock that is front panel selected to lock to
helical recorder playbacks even with +17 speed variations,
*10 microsecond skew and high amplitude transition
noise.

FOR NEW STANDARDS IN VIDEO AIDS
“ THINK VACC "

*List Prices: Model 5000 $1,244.00. Model 5000 Opt:01
$1,619.00 Option 01: provides a third mode of operation
(helical)

®
VIDEO AIDS corporation of colorado

112 West 4th Street, Loveland, Colorado 80537
phone (303) 667-3301
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source of manpower and production facilities. And for
students of broadcasting, a CATV alliance could
represent a wealth of ‘‘real world’’ experience. At
present, many student hours go into lab experience
productions which are only viewed by the handful of
production personnel involved. Many of these pro-
ductions are highly sophisticated and imaginative. The
motivation of advanced broadcasting students could
probably be greatly increased if they know that their
efforts would culminate in a cablecast to the local
community.

Serious broadcasting students could also be offered
internships and academic credit for their involvement
in CATV programming. Similarly, students in other
disciplines, such as journalism, political science, soci-
ology, and physical education, could benefit by their
involvement in other phases of CATV programming.

Advantages
To CATV Operators

The existing manpower and TV production facilities,
which many educational institutions now have, repre-
sents a tremendous potential in expanded community
service and attractive auxiliary programming for
CATV. These services, if they are well thought out,
coordinated and publicized, could easily represent the
“necessary extra’’ in selling CATV service to a signifi-
cant number of subscribers. The most obvious entry

Professional program production

An intermediate sized television program produc-
tion console, the PC-2 contains all of the capa-
bilities necessary to produce professional quality
programs . . . includes all popular effects . . .
vertical interval switching and gen-lock. Console
monitors for two cameras, a special effects preview
monitor, and line output on a fourth and larger
monitor. Provides audio mixing of three mics and
an audio recorder. Also includes intercom between
cameras and console.

For complete information, write Nasco Television Systems, Dept. TE-48

agcﬁ | tel V|S|on
) ystem

947 Janesville Ave., Fort Atkinson, Wis. 53538 e
‘oooooooooooooooooooooooooooooo
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point is with local sports events. These would be
cablecast “live” preferably, but could still be popular
on a delayed basis, if this were necessary. (Production
volunteers among broadcasting students are generally
easy to find for events of this type, also.)

Obviously, CATV involvement in locally-originated
programming can win respect for the station in the
general area of public service. In addition, the whole
area of possible tax deductions should not be over-
looked.

Working Arrangements
With Schools

The exact arrangement between a particular school
and CATV system will probably vary in each case.
Schools of broadcasting which already have production
equipment—often commercial broadcast quality color
equipment—may just need an offer of channel space
and support in coordinating the effort. Most schools of
broadcasting are already stretching their teaching
personnel about as thinly as they can, and the thoughts
of having to take complete responsibility for CATV
productions—as highly attractive as the rewards might
be—causes them to be a little less than completely
enthusiastic. Here is where CATV operators may be
able to meet them half-way in the total effort.

Once the program gets under way, it can be
somewhat self-perpetuating, with students assuming
many responsibilities for production matters. For this
supervised production work the students can receive
academic credit, or as the situation permits, an hourly
wage.

Exact arrangements would depend upon the particu-
lar needs and circumstances; such as, for example,
whether these students would be responsible primarily
to the educational institution, the CATV company, or,
to some specified degree, or both. ldeally, each
student’s work would be carefully evaluated at regular
intervals and his broadcast production grade would
depend heavily upon his ability to perform in the
CATV-school project.

These are just some of the possibilities and ad-
vantages which could come from a well-coordinated
alliance between CATV and educational institutions.
For many schools and CATV companies with am-
bitious and far-sighted goals in community service, this
alliance should represent an idea whose time has come.

(]

Use Our
Reader Service Card
To:
eGet Further Information
On Ads In This Issue

eGet Further Information
On New Products
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WEW PRODUGTS

Subscription System

The new BTVision system for
encoding and decoding over-the-air
subseription TV signals was demon-
strated during a press conference at
Blonder-Tongue Laboratories, Inc.,
0Old Bridge, N.J.

The BTVision system, the first of
its kind to win FCC approval, fully is
compatible with standard television
broadcasting facilities. Signals are
scrambled with an encoder to make
them unintelligible, and then broad-
cast in the usual way. A small de-
coder, attached to the subscriber’s
standard television set, unscrambles
both the sound and visual signals.
There is no interference with or
reduction of existing home TV recep-
tion when the system is used.

Isaac S. Blonder, President of
BTVision, cited major advantages of
the over-the-air mode as opposed to
cable subscription TV systems:

The cost of the decoder for broad-
cast is similar to comparable service
via cable. Cost per subscriber is con-

stant with the broadcast system, since
each installation requires only access
to an antenna and placement of a
decoder on the TV set. In the case of
a large city cable system, where the
percentage of subseribers to a con-
ventional CATV system is predicted
not to exceed 20%, it may be neces-
sary to pass four homes for every one
that is connected, and the cost per
subscriber may exceed $500. If, as
expected, only 10% of the TV homes
are willing to pay for subscription TV,
a cable system would need 200,000
subscribers to get the minimum 20,000
needed to break even. A CATV net-
work this large would raise the capital
investment many times above that of
a comparable broadcast system.

The FCC authorized broadcast
signal passes over many municipal
boundaries and the STV operator can
install decoders without having to
secure franchises in each area. A
viable economic unit can be quickly
realized with broadcast signals, and is
almost inconceivable for cable in most
markets.

For More Details Circle (72) on Reply Card

Automatic
Origination

TeleMation, Inc., Salt Lake City -
based television studio equipment
manufacturer, displayed an expanded
line of computer-controlled television
origination systems at the National
Cable Television Association Conven-
tion.

Featured was the new PROGRA-
MATICTM Automated Program Ori-
gination and Control System, a so-
phisticated computer/character gener-
ator package offering unlimited pro-
gramming possibilities for automatic
control and display of multiple CATV
channels,

TeleMation also offered a complete
line of advanced weather sensing and
reporting packages especially suited
to meet the needs of CATV users. In
combination with the new TCG-1432
character generator, the TMM-1000
automatic weather/information sys-
tem provides an accurate, self-updat-
ing television display automatically
programmed to give cable viewers
continuous weather information. The
TMW-500B weather station uses
space technology digital components
and includes solid state barometer,
thermometer and hygrometer. Users
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can “dial-up” the weather station and
obtain data via standard telephone
lines.

For Mare Details Circle {73) on Reply Card

3-Way Splitter

I. A. Faye, V.P. Marketing, AEL
Communications Corporation
(AELCC), the CATV subsidiary of
American Electronic Laboratories,
Inc. (AEL), announces the intro-
duction of a new 5-300 MHz bhalanced
3-way hybrid splitter, Model MSB3.

AELCC's splitter provides equal
outputs, nominally, 5.5 dB below
input level and is ideally suited for
bidirectional systems. Models are
available for strand or pedestal
mounting.

For More Details Circle (74) on Reply Card

Waveform-Pulsecross
Monitor Array
Ultra Audio Pixtec has made avail-
able as model WP-39 a rack-mounted
combination of its low-cost, compact
waveform monitor and pulse cross
monitor, requiring 6 rack-units of
height and priced at $1290.
For More Details Circle (75) on Reply Card
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Hand-Held
Color TV Camera

A new hand-held color television
broadcast camera that operates with
the ancillary electronics of the widely
used Norelco PC-T0 color TV camera
was demonstrated by Philips Broad-
cast Equipment Corp.

The head of the “PCP-70B portable
camera weighs under 15 pounds and
its “mini-hip-pack” less than 10 pounds.
An important advantage to numerous
broadcasters and production firms al-
ready using the standard Norelco PC-
70 is that they can add the versatility
of a full broadcast-quality hand-held
camera to their facilities without pur-
chasing an entire camera chain. The
PCP-70B operates from the CCU
(camera control unit) of the PC-70.

Before the first day of the NAB
convention was over, Philips had af-
fixed the call-letter logo of station
WCCO-TV, Channel 4 in Minneapolis
to its exhibit camera, as WCCO Engi-
neering Director John Sherman an-
nounced the station’s purchase of the
PCP-70B. WCCO _already uses eleven
Norelco color cameras for its ex-
tensive studio and remote program-
ming (including national telecasts of
Minnesota Vikings professional foot-
ball).

For More Details Circle (76) on Reply Card

CCTV Modulator

Dynair Electronics, Ine., recently
introduced a new $495 audio-video
modulator designed specifically for
MATV and educational closed-circuit
TV applications. According to the
manufacturer, the new TX-3A repre-
sents a major break-through in the
price/performance ratio of modulators
in this category. A conditional money-
back guarantee will be offered,
through participating dealers, on the
new unit.

The new modulator, which makes
extensive use of recent advances in
integrated circuitry, accepts audio and
video signals, from which it produces
a standard RF television signal on a
specified channel. Tt is ideal for adding
camera or VTR signals to multi-
channel RF distribution systems,
since it has an internal sideband
response filter. The TX-3A has excel-
lent stability and performs well, even
in 12-channel color systems.

The TX-3A requires only 1 3/4
inches of rack space, less than any
other vesligial-sideband modulator.
Simultaneous visual and aural per-
centage of modulation metering is
provided and the output level is ad-
jusiable over a 10 dB range. A
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remote-keying facility allows the
masler oscillator to be turned on or
off from a remote location as is
required by certain security appli-
cations. An FCC envelope-delay
predistortion filter and a data filter
for character generator requirements
are cach available at added cost.
For More Details Circle (77) on Reply Card

Time Base
Corrector

The TBC-800, a fourth generation
digital time base corrector for broad-
cast, teleproduction, CATV and CCTV
videotape recording applications, has
been placed on the market by Ampex
Corporation. The TBC-800 was
demonstrated at the National Associ-
ation of Broadcasters Convention in
Houston, March 17-20.

Charles A. Steinberg, vice presi-
dent-general manager of the Ampex
audio-video systems division, said the
TBC-800 produces a color or mono-
chrome video playback signal which
meets FCC specifications for broad-
casting.

Steinberg said the TBC-800 can be
used with capstan-servoed, non-
segmented helical VTRs, such as the
Ampex VPR-7900 and VPR-7950. In
addition, the wide window of cor-
rection allows it to be used with re-
corders such as the Ampex VPR-5800.

The TBC-800 is available in both
stand-alone and rack-mount versions,
Steinberg said. Either version re-
quires only a single connection from
the video output of the recorder. No
feedback centering signal to the VIR
is required.

A sync generator and a dropout
compensator are standard elements of
the Ampex TBC-800. Optional fea-
tures include a sync pulse driver and
a velocity compensator.

For More Details Circle (78) on Reply Card

Video Analyser

The CVI Model 350 Video Analyser
provides a means of checking televi-
sion waveforms by displaying them
directly on the screen of an ordinary
TV monitor. The 350 samples video
information to generate a low fre-
gquency waveform and then uses a
proprietary pulse position modulation
technique to convert the waveform to
television format. The unit also incor-
porates a video peak detecting mode
which allows one trace to display
peak values occurring anywhere
within the active TV raster.

Price of the Model 350 Video Analy-
ser is $400 and delivery is stock to 60
days.

For Mare Details Circle {79) on Reply Card
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Portable
Color Camera

At the Convention, Hitachi Shi-
baden Corporation of America, an-
nounced the development of a new
dimension in portable equipment for
newscasting and TV production. The
new system has been developed by
Hitachi Electronies, Ltd., under the
direction of NHK (Japan Broadcast
Corporation). The new system con-
sists of a compact color TV camera
and back-pack video tape recorder.
The battery-operated system allows
for forty (40) minutes of recording on
two twenty (20) minute Philips “VCR”
video-cassettes.

The portable color camera employs
the single-tube, single-carrier frequen-
cy division method developed by
NHK Technical Research Labora-
tories, and the new filter-integrated

“Saticon F” pick-up tube developed by
Hitachi, Ltd., under the direction of
NHK. The single-tube arrangement
insures compactness as compared to
multiple-tube cameras. The single-
carrier method insures high resolution
and signal-to-noise ratio.

The single-tube design eliminates
all the controls necessary for multiple
tube cameras, such as registration,
white balance, etc. A specially de-
signed electric eye zoom lens auto-
matically adjusts lens iris for chang-
ing scene illumination. With the use
of a “C’ mount adapter, standard
sixteen (16} millimeter cine lens may
be utilized. The camera is self-con-
tained, having no camera control unit,
and weighs 15.5 pounds with lens,
12" electronic viewfinder and di-
rectional microphone.

For More Details Circle (80) on Reply Card

Cable Loss
Equalizer

A VHF Cable Loss Equalizer, which
compensates for tilt loss character-
istics over a frequency range of 10
MHz through 225 MHz, has bheen
announced by Q-Bit Corporation.

The novel device, designated model
4200, enables MATV and CATV
installations to achieve substantial
cost reductions by performing the
functions of an amplifier and tilt con-
trol, typically required for line com-
pensation.

Measuring 2 x 1 5/8 x 1 1/32, the
passive unit compensates a 6dB tilt
factor between channel 2 and channel
13, correcting for loss over 200 feet of
RG-59, and approximately 300 feet of
foam RG-6/U. The 4200, and com-
panion model 4205 which provides 1
amp power passing, has good imped-
ance mateh from 5 MHz to 300 MHz.

Melbourne, Florida-based Q-Bit
Corporation offers off-the-shell de-
livery at $4.50 each in 100 guan-
titics. Sample gquantities can be
ordered for evaluation testing. De-
vices are unconditionally guaranteed.

For More Details Circle (81) on Reply Card

Modular-Matic
Vehicle

Ditch Witch presents its exclusive
Modular-matic concept: One basic
vehicle specifically designed to accom-
modate a wide selection of inter-
changeable, socket-mount modular
tools.

This means that one basic vehicle
can perform many different job func-
tions simply by adding or switching
modules. In many cases, the Modular-
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matic concept makes it possible to
reduce the number of pieces of equip-
ment on the job site.

For example, for each Modular-
matic vehicle there are several dif-
ferent digging modules available as
well as modules for vibratory plowing
the combo combination digging and
plowing module, hydraulic boring,
backhoe work, hydraulic breaker
operations, clean-up and restoration
and related accessory tools such as
the hydraulic reel carrier.

Ditch Witch Modular-matic vehicles
are available in the 37- to 65-horse-
power range.

Ditch Witch also offers its trencher
series in power ranges from 7- to 30
horsepower and vibratory plows from
25-to 195-horsepower.

For More Details Circle (82) on Reply Card

Twelve-Inch Monitor

GBC Closed Circuit TV Corp., has
added a new 12" broadcast quality,
solid state video monitor to its line of
closed circuit TV equipment and
accessories.

The new monitor, Model MV-12,
provides over 650 lines resolution and
contains such features as plug-in cir-
cuit modules; 100% solid state cir-
cuitry; front mounted controls; front
panel screwdriver adjustments for
vertical linearity, height and focus;
and a regulated power supply.

All solid-state circuitry is utilized to
provide maximum performance and
stability, long-life reliability, low
power drain and a minimum of heat.
A unit featuring external sync is also
available in Model MV-12-EX.

For More Details Circle (83) on Reply Card
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VIR REVIEW

By Joe Roizen

Ampex Corporation have for a
number of years produced a family
of 17 helical recorders originally
designed for the closed circuit mar-
ket but eventually upgraded to en-
compass certain broadcast oper-
ations. From a conceptual stand-
point, this recorder would appear to
have most of the necessary charac-
teristics to achieve good results in
the broadcast field. The writing
speed of the head—even at S0 Hz—
is adequate to permit a high band
signal system operating in the
NTSC or PAL Mode.

It should also be pointed out that
the evolution of this machine has
created a number of carrier and
deviation ‘‘standards’ which have
to be carefully adhered to if proper
tape replay is to be accomplished.
The latest models of this recorder
include console housing, sophisti-
cated monitoring, editing features,
and direct color recovery. However,
their use as broadcast production
machines to maximum standards is
not widespread.

Echo Science

This particular configuration of
recorder is not exactly a newcomer
to the field. A number of attempts
to introduce this format were made
a few years ago, and the recorder
itself in its military reconnaissance
version has been produced for years
by Westel Corporation, which be-
came Echo Science as a result of a
corporate merger.

The basic approach of this re-
corder was to achieve extreme
portability in an acquisition unit
that could go out into the field with
small mobile units and then replay
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Part 2

the tape on a matching studio unit
for actual airing. The design phi-
losophy, which is somewhat parallel
to the VR 3000 approach, is to
minimize the amount of circuitry in
the record unit so as to keep it as
small and as light as possible.

To maintain tight control of a 17
tape, a segmented helical scan is
used, thereby shortening the scan
path considerably. Both the acqui-
sition and the playback unit have
been demonstrated in an NTSC
format. While the theoretical ap-
proach in this recorder is a valid
one, there were still a number of
practical limitations that were visi-
ble on the prototype machines.
Nevertheless, the recorder uses an
adequate writing speed to accom-
modate specifications equivalent to
the quadruplex, and it does elimi-
nate the major interchange problem
of 1”7 helical VTR’s, which is the
long track path that is inherent in
the single-head recorders. I am also
not aware of any PAL version of
this recorder at this writing, al-
though there is certainly no particu-
lar reason why that standard could
not be accommodated.

Fernseh/Philips

The Fernseh/Philips machine is a
joint venture between two compa-
nies who have been involved in tape
recording for many years, although
in totally different directions.
Philips has produced a variety of
helical recorders for closed circuit
applications, none of which has
made any great impact in that
field. Fernseh GmbH has been
building quadruplex recorders of
good quality for at least the past
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eight years. Their combined experi-
ence has led to the BCR series,
which is a 1"’ one-head helical
machine.

This recorder, like the Ampex
machine, depends upon a long
track path for the video in order to
accommodate a high enough writ-
ing speed to achieve high band
signal characteristics. It is also of
the omega wrap variety and uses
movable guides to simplify its
threading. It offers two audio tracks
and a separate convertible cue or
address code track; in addition, a
standard control track is located
between the audio channels.

The design philosophy of this
recorder is rather interesting in that
it accepts large time base errors out
of the servo which are corrected by
a wide window variable delay line
technique. The machine has been
demonstrated both at the 1973
Montreux Conference and at the
preceding International Broadcast-
ing Conference in London in 1972.
It has been shown only in the PAL
Standard and produces good quali-
ty pictures. It is compact and eco-
nomical and consumes tape at
about one-third the rate of a
quadruplex machine; however, at
this writing, there are no machines
in studio operation, and earliest
delivery has been quoted as be-
ginning this year.

IVC-900 Series
The IVC-900 series also falls in
the category of a 1”7 one-head ma-
chine in which the original design
was pointed towards the closed cir-
cuit television industry. As a result,
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certain parameters were selected to
maximize economy and inter-
changeability. These included a
relatively shorter scan path with a
proportional drop in head writing
speed to achieve this.
Compatibility between the 900
and its lower cost versions, such as
the 800 and the 700, has been
generally good. This series of re-
corders has achieved a good field

reputation as far as reliability and
interchangeability are concerned,
but the fundamental limitation of
writing speed has required special-
ized circuitry for signal handling of
the NTSC and PAL signals.

The most recent approach is to
extract the subcarrier information
and transpose it to a lower frequen-
cy. where the wavelength on tape is
adequate to yield good chroma

Fig. 1 Dick Fletcher of CVS holds an Akai color camera connected to a portable
recorder—one of the economy approaches to electronic journalism. Doubtless,
competition to gain dominance in the portable market will bring on even smaller
and lighter models. (Photo by Donna Roizen)

Fig. 2 Portable quad is possible with this compact RCA TPR-10.
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signal-to-noise. By a careful choice
of parameters, the carrier and devi-
ation frequencies can be kept with-
in the required spectrum imposed
by the writing speed and with the
combination of sophisticated elec-
tronics and high energy tape, good
results can be obtained on first
generation recordings.

A large number of these record-
ers have been delivered to broad-
cast facilities and are in operation
on NTSC, PAL and SECAM,
especially where the need for se-
quential dubbing is not present,

IVC/Rank/Thomson 900

The latest entry into the helical
broadcast race is also a joint
venture between three major com-
panies in the broadcast equipment
tield. The recorder is known either
as the IVC or Rank Cintel 9000
and in the case of Thomson CSF
the TTV 3500. While the develop-
ment work over the past two years
has been conducted in IVC’s
Sunnyvale laboratories, it has had
the benefit of both conceptual and
engineering assistance from the two
other firms.

The 9000 represents a hybrid
between the optimum features of
helical scanning and segmented
image format. The recorder was
designed from its inception to equal
or exceed electrical signal specifi-
cations of the quad machines by
employing a super high band sys-
tem with carrier and deviation
placed between 9 and 12 MHz.

In relation to the PAL Standard
with its 4.43 color subcarrier, this
provides a better level of moiré
performance than has been avail-
able up to now. In addition, some
other signal characteristics have
been enhanced.

The use of 2" tape running at 8”
per second provides a significant
economic advantage in tape con-
sumption while still having ade-
quate tape width to easily accom-
modate five longitudinal channels.
Since the image is segmented, the
9000 requires signal handling,
switching and time base correction
techniques similar to the quadru-
plex, although simpler by at least a
factor of two. The philosophical
approach to the 9000 was to pro-
vide a studio machine with the

(Continued on page 36)

BROADCAST ENGINEERING


www.americanradiohistory.com

Electronic News
Gathering Steam

In an electronic news-gathering
first, CBS News sent the camera to
the Middle East (the only live
camera aboard the White House
press plane) to provide coverage of
President Nixon's visit there. Porta-
ble live cameras have never been
used for a major overseas news
story before, according to Davidson,
and the real-time coverage provided
another example of the immediacy
and flexibility of electronic journal-
ism.

Recordings of the output of the
camera were made on an IVC-100
portable videotape recorder. David-
son says that the gathering of
national and international network
news often requires a compact,
hand-held camera, which can be
easily placed in a crowded confer-
ence room or transported to a
remote news site. He adds, “This
compact, lightweight Ikegami
camera allows our news crews to
move freely and quickly anywhere,
anytime, to cover a breaking story
—a recent example being the news
vigil outside the Hearst mansion in
San Francisco, where we scooped
other news crews who were using
film cameras.”

Beindorf stated that the main
advantages of electronic news
gathering at the local station is the
immediacy with which news events
can be broadcast. Another example
of the effectiveness of the live cover-
age provided by a WBBM-TV Chi-
cago news crew was of a train
wreck on the city’s transit system.
Pictures were broadcast simultane-
ously with the first radio reports.
The accident occurred at 6:22 PM,
and the camera crew was on the air
live at 6:44, during the evening
news. Other stations were obliged
to transport their film back to their
stations, to process and edit the
material for their 10:00 PM, news
programs. Some Chicago officials
who could not get to the scene kept
abreast of the situation from their
television sets tuned to WBBM-TV,

Beindorf also stated that by get-
ting the story back in real-time by
microwave link, “we find that we
can gather news stories much closer
to air time, and still perform the
necessary editing and composition.”

August, 1974

LIVE

REMOTE - TV BROADCASTS
INSTANTLY WITH THE NEW
NURAD ANTENNA SYSTEMS

NURAD QUAD POLARIZED ANTENNA
SYSTEMS FOR THE 2.0 GHz and 7.0 GHz
MICROWAVE BANDS OFFER THE

FOLLOWING FEATURES:

m Unattended operation with remote control.
m Rejects multi-path signals when used in

the circular polarized mode.

® Remote transmit antenna set-up time
reduced to minutes.

m No “Microwave Survey” required.

m Eliminates the use of rotational components
or adjustments.

m Operational even with obstructions in
normal transmission path

m High gain for long range operation.
For further information contact:

NURAD

INCORPORATED

2165 DRUID PARK DRIVE
BALTIMORE, MARYLAND 21211

AREA CODE 301 — 462-1700
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VTR Review
(Continued from page 34)

maximum pertormance character-
istics while reducing operational
and economic factors.

A Rank Cintel 9000 and a
Thomson TTV 3500 were exhibited
at the recent Montreux Conference,
where the machines showed full
interchange on 100% PAL color
bars and also displayed good quali-
ty pictures from tapes made at
ATV in London and ORTF in
Paris. The Rank machine is sched-
uled for demonstrations at the
Australian IREE in Melbourne,.
The machine has also been posi-
tively evaluated recently by the
British Broadcasting Corporation in
London. The IVC-9000 in an NTSC
version was first shown at the
SMPTE Fall Conference in New
York last October.

Sony Version

Sony Corporation, has on a num-
ber of occasions, announced the
availability of a broadcast version
of their 2 helical recorders. Never-
theless, none of these machines in
the PV series seem to have found
their way into actual broadcast use.
The latest such announcement is
called a Sony MV 10000, which
uses 2'" tape and a single head.
single field recording format. Tape
consumption is at 7% ips, and
apparently chromium dioxide tape
is needed to achieve the required
electrical specifications because the
writing speed on this recorder is
under 1,000 ips.

This recorder falls in line with
the Sony philosophy of the head
and a half approach, one head
being the major video recording
channel, while a second displaced
head takes care of filling in the
vertical interval so as to eliminate
the video dropout at the crossover
point. To the best of my knowledge,
no such recorders are in any broad-
cast use at the present time.

Confusion Of Choice

As stated in the introduction, the
“confusion of choice” confronting
engineering management in a
broadcast television operation with
regard to the selection of video tape
recorders is ample. Without ques-
tion, the simplest path lies in con-
tinuing with available quadruplex
equipment, thereby maintaining a
standard which is relatively well-
established and whose problems are
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being coped with on a daily basis.

Unfortunately, an examination of
the cost and the complexities,
especially when color is concerned,
of continuing with this standard
very quickly shows that the oper-
ational and economic factors re-
lated to the emerging helical broad-
cast VITR’s cannot be easily ig-
nored.

In making some detailed analysis
at the major network level, it was
obvious that significant savings
could be achieved if the archival
libraries were transferred from thier
quad format to one of the helical
systems. Not only can there be a
saving in the storage value of the
medium, but also an improvement
in space requirements and speed of
acquisition of particular archival
scgments.

A completely separate analysis
made with regard to the basic cost
of consumables in a medium size
network affiliate station also gave
some interesting results. In this
case the consumables were con-
sidered to be those items related to
video tape recording which the
station used up in the course of one
year's operation. This included the
tape itself, which was cycled to
disposal, the cost of video head
replacement, the cost of mainte-
nance, including such things as
repetitive set-up times, etc.

While these factors may not
greatly interest the purely engineer-
ing type, they can hardly be ignored
by television studio managers who
must maximize their operations
within the constraints of budget
limits.

There are, of course, a few pre-
cautions that must be observed for
selecting VTR's for broadcast
applications. It would, for instance,
be pointless to populate one’s VTR
room with one each of every kind
that i1s available. To go from this
ridiculous situation to one some-
what more sublime would be to
select the kind of VTR that meets
the bulk of the studio’s needs and
at least standardize on that format
for the major part of the operation.
This would leave only some pe-
ripheral activities where some de-
gree of non-standardization is ac-
ceptable, if it contributes to the
expediency of that particular re-
quirement. L
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Fig. 3 This is the latest Ampex quad
machine. It was demonstrated at the
latest NAB convention.
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Fig. 4 Appealing to the need for portability, the Ampex machine
can be dismantied and loaded into anything from a panel truck to

a van.

Fig. 5 Like the smaller Ampex machine, this RCA model
was introduced at the Houston convention.

Fig. 6 This is the IVC broadcast quality helical recorder
that has drawn so much attention.
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Arrest that surge

By Pat Finnegan

Besides carrying the AC power to
operate the broadcast station, the
powerline can also conduct undesir-
able elements to the building from
the outside. The intruders may be
in the form of transients, RF inter-
ference, and power surges. The
surge is by far the most dangerous
and destructive of these unwanted
intruders.

Line disturbances may originate
at many places or caused by severe
weather. Heavy industrial switching
devices can send out transients on
the line. Power surges can happen
it highlines swing together during a
wind storm, or an auto accident
may shear off a pole snapping a
line, but the most frequent cause is
lightning. Besides a direct hit,
surges can be induced on the line
from nearby lightning discharges.

Gircuit Savers
RS

TRANSIENT
SUPPRESSORS

AC-DC Pulse

N
Here's positive, low-cost protec-
/tion against equipment failure
from high-voltage transients.
Series LVC-1P Transient Sup-
pressors clamp transients to
specified safe levels, return to
standby when transient drops
below clamp level. Clamping
from 4.7 to 200V, power han-
dling in kilowatts for pulses from
10 to 1000 usec, Response <50
ns, operating temperature—65to
+175°C. Specs, application data,
and prices,on request.

Full line of protection modules for
every hi-lo voltage/current require-
ment, Write or call for data.

i 279 Skidmore Rd., Deer Park, N.Y.11729
Telephone: 516-586-5125

Hectronics
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With the conversion of broadcast
stations to solid state equipment
and logic control devices, these line
disturbances can no longer be
ignored. Transients can cause logic
circuits and memory banks to do
strange things, while a strong surge
on the powerline can destroy many
sensitive solid state units in one
swoop. To make matters worse,
some solid state elements may only
be overstressed during the surge,
and not fail immediately. Failures
may occur intermittently over a
period of days or even weeks.

Nature of Surge

A surge on the powerline will
take on the form of a transient and
during a brief interval will transmit
unbelievably high voltages and cur-
rents along the line. In shape, it
will start with an abrupt, very steep
wavefront cycle, possibly followed
by one or more cycles of diminish-
ing amplitudes. Arrester specifica-
tion sheets will often describe the
surge by a two number designation,
for example: a 10 x 20 microsecond
surge current. The first number
describes the time from start of
wave to the peak of the first cycle,
and the second number is the time
from start of wave to point wavetail
(half the value of peak). Both are
timed in microseconds.

The Need

The tremendous and dangerous
potentials present in the surge
should be diverted to earth ground
as quickly as possible before they
can enter the building internal wir-
ing and distribute throughout the
entire station. The most logical
place to accomplish this effect is at
the power line entrance to the
building with a single protection
device. Each sensitive solid state
device may be protected individual-
ly at its own chassis, although this
usually is not necessary. Should the
high potential surge currents be
allowed to distribute throughout the
building’s internal wiring, hazards
can develop at the most unpredict-
able locations. And although a
piece of equipment is protected at
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its own power terminals, a large
surge can cause a flashover from
the rack to the equipment causing
damage or destruction.

The Arrester

The device used at the powerline
entrance may be called an arrester,
surge protector or some other name.
Regardless of name, they all gener-
ally fall into the category of a
“crowbar” circuit. That is, when
the surge turns the device on, the
powerline is shortcircuited to ground
for a very brief period of time. The
arrester should be able to clamp
the surge to a very low value or to
zero voltage within 1/2 cycle of the
AC powerline cycle. A typical com-
mercial unit can clamp an applied
20 kV surge to zero voltage in less
than one microsecond.

When the arrester does turn on,
very high currents flow through it.
These currents are supplied by the
surge itselt and also from the
powerline. The current that flows
from the powerline is called power
follow. It is most important that the
arrester be able to turn itself off"
after the surge has passed, or the
power line will continue to flow
through it. The nominal operating
voltage should not turn the arrester
on, nor should there be wide fluctu-
ations in the powerline voltages.
The greatest concern, however, is
the ability of the arrester to turn
itself oft atter the surge. Should the

S R R e B IR 2
Surge arrester mounted in protective
box (door not normally open. This unit
is in use at WLBC.

BROADCAST ENGINEERING
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Management Highlights

‘The surge protection unit pictured in this article is
certainly not the only one available, It was used as an

example. Wilkinson Electronics, Inc., and Sintronic are

probably two of the best known manufacturers of surge
protection units,

Wilkinson has a pulse compensated line surge
varister that is placed across the line. If a surge occurs,
the resistance of the varister decreases at a log scale as
the voltage increases, so it acts as a momentary load or
short circuit to the surge. These line protectors draw

little or no current. Wilkinson’s unit is capacitor

compensated for microsecond surges.

~ Sintronic units can be installed across the pﬁwer line
entrance or between the plate contactor and the trans-
former in the transmitter. All varistor proiectom are 4

necessity today because of the switch to solid state

rectifiers and other solid state components,
‘MCG Electronics has available lightning, transient,
and surge proteetion for hi-low vollage/current require-

ments involving AC, DC, pulse or signal applications.

Other line surge protector manufacturers include:

C-Cor Electronics, Collins Radio, Cook Engineering,
Gates, and Mﬂbt&i‘t()ﬂt For addresses of these compa-

nies, see our ad index in recent issues or refer to our

annual buyer's guide issue, September, 1973.

CHASSIS

SURGE

AC POWER

A

L

|ARRESTER

INDUCTANCE
OF LONG GNO
LEAD

EARTH L
"= GROUND

Fig. 1 A very long ground lead will
have inductance that can create very
high inductive voltages during passage
of the surge current. Flashovers are
possible to other objects or rack
frames.

normal operating voltage of the
powerline (or its high excursions) be
near the upper rating of the arres-
tor, there may be difficulty turning
it off after a surge.

Grounds
There can be several thousand

August, 1974

Fig. 2 Typical transformer secondary
connections for both single and three
phase. The closed delta is the same
as the open delta, except that it uses
the third transformer. The voltages
you measurée at your station may be
higher or tower, but the ratios will
hold true.

amperes of current flowing during
the surge, so the ground lead should
be heavy, offering low resistance.
The lead should be short, otherwise,
the lead inductance can become a
very important factor. If this lead
must be 20 feet or longer, inductive
voltages of S0 kV to 100 kV can

wwWw americanradiohistorv com

with a minimum
investment

Sintronic Line Surge Protectors
“insure” your equipment against
damage from excessive line
surges caused by lightning and
inductive discharges.

The varistors operate instanta-

neously and require no pulse
compensation, When Sintronic
Line Surge Protectors are in-
stalled across the power line their
resistance decreases at a log
scale as the voltage on the line
increases, thus presenting a very
low resistance to a surge.

Sintronic Line Surge Protectors
may be placed at the power line
entrance, protecting all equip-
ment at the site, or they may also
be installed between the plate
contactor and the transformer, in
a transmitter. In this application
they witl protect the high voltage
rectifiers from surges, will absorb
the magnetic discharge of the
plate transformer when the cir-
cuit is opened and will prevent
arcing at the plate contactor or
circuit breaker.

ORDER TODAY!

SLP-1A single phase 220V $175.00
SLP-2A single phase 110-220V...$275.00
SLP-3A three phase 220V $410.00
SLP-3B three phase 440V $475.00

—inlronic

CORPORATION
Main Office and Plant:

705 Haverford Ave., Bryn Mawr, Pa. 18010
(215) 525-3700
Administrative & Export Offices:

OneWorld Trade Center, Suite 2365, N.Y.,N.Y. 10048

(212) 432-1400
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s epignen
dgainst i ghtning Surges

wilh WILKINGON
b LINESURGE
PROTECTORG €3

Excessive voltage surges caused by light-
ning, transformer arcing and induced transi-
ents are everyday occurances that cause heavy
damage to valuable broadcast equipment,

Now through the use of WILKINSON voltage
sensitive Line Surge Protectors you can pro-
tect your equipment from line surges that may
exceed even twenty times the normal line
voltage.

A WILKINSON pulse compensated Line Surge
Varister, is placed across a line of its rated
voltage. Should a surge or increase of yoltage
occur, the resistance of the varister decreases-
at Iog scale as the voltage increases, thus act-
ing as a momentary load or short circuit to the
surge. WILKINSON Line Surge Protectors draw
little or no current and are capacitor compen-
sated for microsecond surges, thus damping
all line disturbances as well as excessive volt-
age increase.

A small investment in WILKINSON Line Surge
Protectors is your assurance that your valu-
able broadcast equipment will not be damaged
due to line surges.

Model SIA-1 110 V. Single phase $175.00
Model SIA-2 220 V. Single phase $295.00
Model SIA-3 220 V. Three phase $385.00

Model SIA-4 440 V. Three phase $495.00
For complete details write to:

BHINSON

ELECTRONICS, INC.

1937 MacDADE BLVD.  WOODLYN. PA. 19094
 TELEPHONE (215) 874-5236 874-5237
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Fig. 3 Typical arrester connection of a three-phase closed delta. The fuses should

be special slo-blow types.

easily develop at the current pas-
sage. There are two ways of lower-
ing this lead inductance: shorten
the lead, or run one or more leads
in parallel. These inductive voltages
can be just as destructive as volt-
ages developed across the lead resis-
tance.

Commercial Units

Several arrester models are avail-
able commercially, made by several
companies. These units are not
identical either in principle of oper-
ation or in the materials used,
although they all strive for the same
end. The arrester made by Dale!
Inc., for example, makes use of a
pre-ionized arc chamber surrounded
by a magnetic coil. There are other
materials and methods used, such
as the metal oxide varistor (GE-
MOV)* a -product of General Elec-
tric Co.

The Power Circuit

Power distribution throughout
the country is not uniform, and
there are several transformer con-
nections that are in use. Much will
depend upon the custom in your
area and the actual requirements of
your station. For selection of an
arrester, you need to know what is
actually in use at your location.
Unless you have this information on
hand, a call to your power company
will provide the information from
their records—provided their rec-
ords are up to date. If their records
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are not up to date, they will usually
send an engineer out to survey your
installation and give you this infor-
mation. They also prefer to have
their own records up to date.

For your own information make
a visual inspection of the pole
transformers (may be on the ground
in an enclosure.) Then sketch the
wiring connections of the trans-
tformer secondaries. Carefully ob-
serve how many wires go into the
weatherhead at the end of the down
conduit. There may be several
transformers and several down con-
duits. This can be the case if both 3
phase and special, separate single
phase are in use. Note which power
panels each of these conduits feed.

As a further check to verify your
observations, make voltage meas-
urements at power panel or panels.
When both three phase and single
phase are obtained from the bank,
the secondaries may be in either an
open or a closed Delta configura-
tion. In the open Delta, only two
transformers are used and one of
the two is center tapped to provide
120V single phase each side of the
tap. The same arrangement is used
on a closed Delta, except three
transformers are used. In either
case, you should measure 120V
each end to the center tap of the
one transformer, but from the end
opposite the center tap, the voltage
will measure 208 Volts. End to end
across each pair of hot wires will
measure 240 volts. That 208 Volt

BROADCAST ENGINEERING
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reading is what is called the high
phase. Your actual readings may be
either higher or lower than these,
but the ratios will hold true.
Measuring these voltages are im-
portant for selection of an arrester.
Besides this measurement, other
measurements should be made at
periods of high and low loads on
the system so that you can arrive at
the nominal values in use and
especially the high excursions. Here
again, the power company will
place a recorder on the circuit at
your location for a 24 hour period.

Installation

Unless you are an electrician, it
is best to leave this job to one. In
many areas of the country, only a
licensed electrician may do this
work.

The arrester should be physically
mounted and wired as close to the
power entrance as possible. If the
Electrical Code will allow, have it
connected to the incoming lines
ahead of the main breaker. If this
is not possible, the main breaker
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should be a slo-blow type so the
arrester can operate without trip-
ping the main breaker. In either
case, the arrester should have its
own disconnect and fusing (special
slo-blow fuses).

Some units have a life span and
at the end of the period will short
out. This is the main reason for the
arrester fusing. Most units also do
not have an indicator on them. You
can mount small neon lamps on the
load side of the arrester fuses.
These will glow if the fuse is good
and the power on. But should the
fuse open, it will indicate that
protection is no longer in the
circuit.

The ground lead from the arres-
ter to earth ground should be as
short as possible to reduce the pos-
sibility of inductive voltages during
a surge. This ground lead should
also have an insulated covering,
rather than bare copper. Should
voltages build up on the ground
lead, this will give added protection
against flashovers to other objects.
It the lead must be long, run one or
more leads in parallel with the
main ground lead. These too should
be covered with an insulating
material. |

Maintenance

There is very little to do in the
way of maintenance on an arrester.
It the unit has open terminals (unit
enclosed in a box), dust and debris
should not be allowed to collect—
either here or in the fuse box. A
vacuum will clean this out, but turn
the power oft first as a safety pre-
caution. Never get careless when
working in these power panels—the
voltages are lethal. As this is the
power entrance, the conductors and
main circuit breakers are very heavy
and can carry large currents. Acci-
dentally getting a metal tool across
two of the phases can cause a
blinding flash which is an electrical
flame. Even though you don’t con-
tact the voltage with your body,
the flame can produce a serious
burn and it can damage your eyes.

1Trademark of Dale Electronics, Inc.

2Trademark of General Electric Co.
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Built-in
DA with
every SM
routing
switcher

Routing
switchers up to 10 x 20
go together easier and work -
better when you start with
the 10-channel 3M Brand -
Bridging Video Switcher. -
Each 3M switcher in- -
cludes a built-in DA and
audio-follow switches, so-
several units can be simply
stacked and inputs looped
to come up wrth ]ust what »

“you need.

You get a frequency re-
sponse+0.25dB to 10 MHz, -
low frequency tilt under 1%,
and switchisolationof52dB
at 3.58 MHz.

And you get all th1s,
competitively-pricedand.

" backed by 3M. Write for de-~

tails and the name of your
nearest 3M dealer. Or just
call (612) 733-9037 today.

'VlD.EO PRODUCTS |
Mincom Division

3M Center, Bldg. 224-65, St. Paul, Mi_nnesota 55101

COMPANY
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“l jumped from tugboat
to television

after | got my
First Class FCC License”

What do you do with your off-duty hours if you work in the engine
room of a tugboat ? Well, if you're Richard Kihn of Anahuac, Texas,
you learn electronics with CIE. As he tells it: “Even before | finished
my course, | passed my First Class FCC License exam and landed
a job as broadcast engineer with KFDM-TV in Beaumont, Texas.
Then in my first year at KFDM, | finished my CIE course, earned
two raises and became a “two-car” family! Not bad for an ex-
tugboat hand! “I'd recommend Cleveland Institute of Electronics
to anybody interested in broadcasting.”

You need an FCC ticket to move ahead in broadcasting, and
five out of CIE's seven career courses prepare you to “sit for” the
Government FCC Commercial License exam. In a recent survey of
787 CIE graduates, better than 9 out of 10 CIE grads passed the
Government FCC License examinations. That's why CIE can offer
this famous Money-Back Warranty :

When you complete any CIE licensing course you’'ll get your FCC

License or be entitled to a full refund of all tuition paid. This

warranty is valid during the completion time allowed for your

course. You get your FCC License . . . or your money back.

Send coupon below for FREE book. For your convenience, we
will try to have a representative call. If coupon is missing, write
Cleveland Institute of Electronics, Inc., 1776 E. 17th St., Cleveland,
Ohio 44114.

Approved Under G, 1. Bill
All CIE career courses are approved for educational benefits
under the G.I. Bill. If you are a Veteran or in service now, check
box for G.I. Bill information.

‘ * MAIL COUPON TODAY FOR FREE BOOK

FCC License
| CI Cleveland Institute

of Electronics, Inc.

1

|

I

17786 East 17th Street, Cleveland. Ohio 44114 |

Accredited Member National Home Study Council |

Il Please send me your FREE book, |

{ “How To Get A Commercial FCC License.” }

I Name |

: (please print) I

| Address |

| |

| City |

| I

|  State Zip Age |

| Veterans and Servicemen: l

} [J Check here for G.I. Bill information. BE-90 :
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hookrevie

With Eleetrical Wiring & Lighting For Home &
Office, anyone who has any knowledge of electricity
can do complete home or office wiring jobs, including
installation of interior and exterior illumination sys-
tems.

The author, Edward L. Safford, Jr., starts with a
simplified description of an electrical system and why
and how it works, then goes on to explain the whys
and wheretfores of electrical codes. In addition to
showing how (o wire a house, and describing basic
tools, test equipment, and simple tests, the book is
loaded with pictorial examples of practical wiring, wire
size tables, conduit sizing, etc. Within the basics of
electrical systems, the author defines feeder lines,
circuit symbology and overload criteria, voltage, am-
perage, wattage ratings vs. wire sizes and insulation
types.

Also included: how to locate individual circuits in
existing wiring, common types of house wiring circuits,
typical wiring layouts, hints and tips for using fixtures
for eye ease, mood making, and interior and exterior
“lightscaping.” Exterior wiring is then described, tied
in with intrusion alarms, photocell and relay uses etc.

Another section covers thermostats and timer clock
circuits, air conditioners, water space heaters, and
direct and remote control systems. Great stress is
placed on safety for the individual and for fire
prevention, with many examples provided of Do’s and
Don’ts, keyed to the National Electric Code, various
general rules and regulations, and common sense.

This book is available from Tab Books, Blue Ridge
Summit, Pa.
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Basic TV Staging, written by Gerald Millerson, is a
compact yet comprehensive summary of TV staging
mechanics and methods. Techniques and procedures
that would take years to pick up by personal ex-
perience are explained and shown in this book, step by
step and in a wealth of detail.

It i1s packed with imaginative, labor-saving and low
budget ideas. But is also includes the most recent
methods of presentation from open cyclorama to the
wizardry of electronics.

This book is available through Hastings House,
Publishers, New York, N.Y.
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Yes, We Pay Top Rates
For ltems Used In
Station-To-Station
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I/ PRODUGTS

The
Glitch Fixer

A new basic instrumentation tool
for design and repair of digital logic
circuits has been introduced by
Biomation. It is the 810-D Digital
Logic Recorder, nicknamed The Glitch
Fixer.

Designed specifically for analysis of
digital logic, the 810-D can be used
for synchronous and asynchronous
signals and can capture random logic
pulses (glitehes) as narrow as 30
nanoseconds by means of an input
“latch.”

The Biomation 810-D features eight
logic signal channels with megohm
inputs. It presents 8 X 250 bits of
recorded data on any scope in the
form of an easy-to-interpret timing
diagram. Logic thresholds are select-
able, including EIA and TTL levels.
Takes synchronous clock inputs to

SPACE SAVING ENGINEERS

Flexible storage for all your
film needs: Video Tape, Spots,
Cartoons, Feature Films, RCA
Cartridges, Ampex Cassettes
and IVC

1” tape Can pin wwm
Car- i "0 Py
tridges.

i B puy
T

]

e s W2 .
L} 1
L s i

Set-up Trucks available
Hlustrated catalog upon request

STOREEL

4993 NEW PEACHTREE ROAD,
ATLANTA, GA. 30341
404-458-3280
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10MHz and has internal clocking
selectable from 20Hz to 10MHz.
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Peak Program Meter
Quad-Eight Electronics has intro-
duced their all solid-state Peak Pro-
gram Meters, the PK-14 and PK-16.

Both PPM’s give precise visual level -

indication via sequentially lighted
LED readouts of true signal levels. A
14 or 16 green and red segmented
readout will monitor standard VU or
Peak Level program content depend-
ing upon the user’s preference in
selecting its alternate mode operation
by a front panel control setting.

Integration time specifications con-
form to European DIN 45406 for peak
reading and USA C16.5—1954 for VU
characteristies.

The PK-14 arc-scale meter is
designed to retrofit into existing
3 1/2” meter installations, while the
vertical scale PK-16 will offer new
monitoring capabilities in updated or
custom designed control consoles.

Delivery from stock will be made
approximately July 1.
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Dual Trace
Triggered Scope

Systems Electronics, Inc., Ingle-
wood, Calif., has introduced two new
portable, solid-state precision DC-to-15
MHz triggered oscilloscopes. Avail-
able in two models, at prices that are
up to $100 less than comparable
models now on the market, are single-
trace Systems Scope Model 77 and
dual-trace Systems Scope Model 87.

The “human-engineered” units in-
clude color-coded vertical and horizon-
tal controls for rapid reading, plus
an ‘“easy-grip” carrying handle that
doubles as a three-position tilt stand,
as well as a pressure-fitted “pop-off”
vinyl finished cabinet requiring no
tools to open for servicing.

More than laboratory tools, these
light-weight units can be used for a
wide range of production-line, indus-
trial, scholastic, research, electronic
servicing, and consumer industry
applications.

Other features of the Systems 77
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because AriSTOCART'S u-
nique design delivers consistent
fidelity approaching that of finest
reel-to-reel equipment — 20H:to
15 kHz . Wow and flutter have been
minimized.

because cvery ARISTOCART
cartridge is factory tested before
shipment for phase and frequency
response. We replace at our expense
for any malfunction, however
caused.

because ARISTOCART is now
priced competitively with cartridges
that do not match its uniform high
quality and long tape and trans-
ducer life.

believe your own ears
Switch to

ARISTOCART

A DIVISION OF WESTERN BROADCASTING LTD.
505 Burrard Street, Vancouver, Canada V7X 1C4
Tel.: (604) 687-2844

Distributors: U.S.A. — McCurdy Radio Industries
Inc., BuffaloN.Y. — IGM, Bellingham, Wash. CANADA
— McCurdy Radio Industries Ltd., Toronto, Ont. —
L. A. Varah Ltd., Vancouver, B.C. GREAT BRITAIN —
Selkirk Communications Limited, London, Eng. AUS-
TRALIA — Syntec Electronic Distributors, Pty., Castle
Cove, N.S.W.
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AUDIOD AND 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 Gharts, Circuit Diagrams,
Types and Uses, Current and Voltage
Ratio Tables, Ratings, Etc., make this a
handy and invaluable reference.

SEND FOR YOUR FREE COPY TOOAY.

TECH LABS, INC.
Bergen & Edsall Blvds.
Palisades Park, N.J. 07650
Tel.: (201) 944-2221
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and Systems 87 ‘scopes include: high
reliability and simple operation; a flat-
face 8 Div. x 10 Div. CRT; full 15
MHz bandwidth for high frequency
use; vernier controls on the Systems
77 model and push-button controls on
the Systems 87 model; and a Vector
Scope capability for displaying color
signals in vector form.

The units are available for either
115 or 220 VAC, 50 or 60 Hz inputs,
as desired. Compact construction
results in small size and light weight.
The units measure 4-7/8 inches high,
10 inches wide, and 14-5/8 inches
deep. The Systems 77 model weighs
14 pounds, while the Systems 87
weighs 87 pounds.
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Rubidium
Frequency Standard

FRK a rubidium frequency standard
produced by Efratom California Inc. is
the worlds most miniaturized atomic
clock: extremely small size (3.9” x
3.9” x 4.4"); light weight (2.2 lbs) and
low current drain.

Long term freqouency stability, bet-
ter than 1 x 10-10 are guaranteed by
the manufacturer. Other prominent
features are spectral purity, high sig-
nal to noise ratio and short warm up
time of only 10 minutes to reach

UNIVERSAL
ZOOM

One-Inch Plumblcon Color Camera Zoom

PV 10X15

15 mm to 15mm, f/2 o '

e Wide Angle

e Close Focusing 3.9’

e Bayonette Mount

‘- Adjustable Back Focus
e “Macro Focus” Operation

‘c Small Size
. nghtwelght

‘e Light Transmission Over 80%
e For All One-Inch Color Cameras

Canon

BROAST OPTICS

~ “CANON ULS. A}, INC,, 1o NEVADA DRIVE, LAKE SUCCESS, N.Y. 11040

(516) 488-6700
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accuracy of 2 x 10-10 at 25°C ambient.

Due to its small size and low price,
the FRK unit can be used anywhere
the quartz crystal has been used in
the past, thus obtaining 50 to 100
times better stability. Any electronic
apparatus requiring a highly stable
frequency source can now be made
small in size and easily mobile when
maintaining the benefits of the pre-
cision inherent in atomic resonance
controlled frequency standards.
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Automatic
Cassette Duplicator

Cetec, Inc., has announced the ex-
pansion of its line of high speed dupli-
cating systems with the introduction
of the Copy-Cass II Automatic Cas-
sette Duplicator. The desk-top unit is
designed and manufactured by the
North Hollywood Company.

Operating at 20 IPS, the Copy-Cass
IT duplicates a cassette master on up
to fifteen blank cassettes automatic-
ally at one loading and signals the
operator when the duplication job has
been completed.

In normal use, stereo tracks are
recorded simultaneously. Monophonic
tracking also can be selected alterna-
tively by the touch of a pushbutton
switch.

The Copy-Cass II utilizes a unique
silent-sense logic system which senses
the end of master program, auto-
matically causes both the master and
the duplicated slave cassette to be
rewound, then ejects the completed
duplicate before beginning the next
duplicating cycle.
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Tape Tension
Control

Accurate control of tape tension for
steady speed is provided by TEN-
TROL, just introduced by Inovonics,
Inc., of Campbell, California.

Tenirol, provides constant tension
from beginning to end of any size
tape reel by controlling the torque of
the supply-reel motor. The unit con-
sists of a reel speed sensor and
control circuitry and can be installed
easily in the field.

Tentrol eliminates tape speed
changes, and thus changes in pitch,
with tape reels as large as 14 inches.
This allows duplicators to use larger
reels on slaves without loss of quality.
TENTROL also extends head life by
eliminating excessive tension, and
improves high-frequency performance
by reducing azimuth and head contact
variation.

An additional TENTROL unit can
be installed on the takeup motor to

BROADCAST ENGINEERING
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provide constant takeup tension as

well. Two units can provide fast starts

at 30 ips and eliminate capstan creep.
For More Details Circle (65) on Reply Card

Computerized Lighting

A lighting control system that
incorporates a computer memory is
now available from Berkey Colortran,
Inec.

Dubbed the Colortran Memory
Center, the system can control over
500 dimmers and 1000 scenes, up to
eight simultaneous crossfades and up
to 18 submasters in groups of six.
Instantaneous manual override of all
functions is provided, negating the
need for matching. The system’s
exclusive store fade time feature
eliminates setting during playback.
Up to six Alpha scenes may be in-
serted between each existing scene.
The Memory Center also allows for
automatic sequencing of randomly
numbered scenes.

The Memory Center is completely
modular in design. Basic units are
scene, fade, dimmer and submaster
modules, and status displays.

The “brain” of the Memory Center
is its system control unit (SCU}, a
modular, microprogrammable con-
troller designed and manufactured for
Berkey Colortran by Xerox Data
Systems.
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Sweep/Function
Generator

A new low-cost sweep/function
generator in the price range of low
frequency sine-square oscillators has
been introduced by Exact Electronics,
Inec.

The Model 195 is expected by its
manufacturer to make new inroads
into audio testing, amateur electronics
and educational markets never before
served by low cost, high performance
function generators.

The new instrument, housed in a
compact, rugged case, produces sine,
square, triangle and swept waveforms
as well as fixed amplitude pulses. Its
frequency range is from 2 Hz to 200
kHz in three ranges with a linear/
logarithmic frequency control.

An internal sweep generator will
sweep 1000:1 (3 decades) on any of
the 3 main frequency ranges. This
permits audio technicians to sweep
either linearly or logarithmically, the
entire audio range of amplifiers or
speakers without changing ranges or
even turning a knob. The Model 195
has three 1000:1 sweep rates slow,
medium and fast. High and low level
sine outputs with amplitude control of
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both are provided. A voltage control
frequency (VCF) input permits con-
trolling frequency from an external
source.
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Identification Unit
Uses Video Titling

A camera identification module,
designated CID-10, has been an-
nounced by Datavision, Inc., a manu-
facturer of video character generators.

Now, an operator can switch to
each camera’s field of view on the
master monitor (or a single monitor)
and have its position clearly identified
on the monitor’s raster. At position
one, "Camera No. 17 appears; at
position two, “Camera No. 2”; and so
on through up to ten camera posi-
tions.

The single-row display of Model
CID-10 consists of 16 characters, four-
teen programmable alpha characters
and the last two numeric, 1 through
10. Model CID-10/8 provides 8 posi-
tions. Model CID-10/4 provides 4 posi-
tions. Each position is easily program-
med by the customer with strap
connections.

Character height is adjustable in
steps of: 18, 36, 54, 72, 108, or 144
scan lines. Display width is adjustable.
Message can be positioned vertically
or horizontally anywhere on the
screen.

Modules operate in conjunction with
a sequential video switcher of the
Auto-alarm type, or switcher with a
contact-closure output at each switch
position. Unit acecepts a variety of
synec or video sources and includes
internal non-additive mixer for com-
bining message and picture.

For More Details Circle (68) on Reply Card

Pulse Generator

Two new low-cost PHILIPS pulse
generators have been announced by
Test & Measuring Instruments, Inc.
The new instruments PM5704/5705,
available from stock, for only $390.
each.

Their economical price is expected
to give wide application in labora-
tories and on all educational levels.

The main pulse output of the
PM5705 has a higher amplitude than
normally found in generators of its
class. The 1.0V to-15 V pulse ampli-
tude is more than sufficient for TTL,
HNIL, and MOS applications. The
PM5704 is basically the same instru-
ment as the PM5705. The difference
is the PM5704 has a DC output for
TTL circuits instead of the 15V pulse
output.
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QUALITY TALKS

FOR
KUOA

Siloam Springs, Arkansas

Continental’'s new 5/10 kW AM
transmitter is setting records for
acceptance. It has performance
and efficiency, with the cieanest
sound arcund. Listen to Continen-
tal: quality talks.

CONTINENTAL
BOX 17040

ELECTRONICS MFG, CO.
DALLAS, TEXAS 75217
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Digital Air
Temperature §

The Announcer’s Friend

Indoor and Outdoor Sensors
Walnut-Finish Console

Gold Anodized Panel
Multi-Sensor Selector
Remote to Any Distance

¥2" Sperry 7-Segment Display
Slaves Available

Send for Spec. Sheet, Model 309,
Money Back Guarantee,

Also, a complete line of Weather
Instruments, Recorders and Controllers.

Texas
Electronics, Inc.

P. O.Box 7225B
Dallas, Texas 75209
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SAVE
ABOUT 50%
OF POWER

TUBE COSTS

IF YOU USE 3CX2500,
4CX5000, 4CX10000, 4CX15000
AND SIMILAR TYPES

Freeland Products offers expert repro-
cessing of certain types of thoriated
filament tubes. Our service is backed
by a warranty and over 30 years ex-
perience.

Send today for descriptive brochure
and price list. Freeland reprocessing
assures FULL AVERAGE EMISSION
LIFE of new tubes—yet you’ll save up
to 50% of original cost!

Scores of Satisfied
Customers
WAOK KHOU WRUF
KBCL WHAL WSMB
KBHS WHAS WTAE
WBKH WHB WTIX
KCiJ WIRK KVOL
KCIM WJICW KWHI
WCCo WJDX WWST
WCMI WJLS WPRS
WDAE WKIZ WVHI
WDAK KLCN WwDSsuU
KELI KLIV WMPS
KFDA WMRI WHBC
WFOR KOKE WDWS
KGBC KOMA WBTM
KGUD KPQ WGAF
WGNY WPLO KMLB
KHOF WQAM KOAX
KHOM wWQamMy WROB
And Many More!

Freeland Products Co.
@3 Conti St. » New Orleans, La. 70119 }
504/822-9223
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FOR MAG TAPE
Shipped from Inventory

Mfrs. of Ameriine reals

" Polyline Corp. 312/298-5300
1241 Rand Rd. Des Plaines, lil. 60016
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HARD-TO-FIND PRECISION T00LS P&

Lists more than 2000 items—pliers,
tweezers, wire strippers, vacuum systems,

relay toels, optical equipment, tool kits
and cases, Also includes ten pages of
useful "Tool Tips" to aid in tool selection,

TENSEIN TOOLLS
417 N. 441th Street, Phoenix, Ariz. B5018
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Both have features such as dura-
tion; 50ns to 500ns, internal trig-
gering from as low as 0.1 Hz and as
high as 10MHz variable in 8 ranges
with continuous control within the
ranges.

The PM5704/5705 are examples of
PHILIPS high standard of engineering
and reliability. Both are built with
integrated circuits, reduecing the
amount of components used,. and
inputs and outputs are protected.
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Genlock
Sync Generator

SHINTRON announces its new
Genlock Syne Generator for Helical
VTRs: Model 312 Helical Genlock RS-
170 Syne Generator. Shintron’s Model
312 has dual features: internal sync
source {quartz crystal clock gener-
ated) and Genlock. Internal syne
generator produces RS-170 sync
signal. In Genlock mode it locks onto
ordinary helical VTR output. If the
Genlock source fails, the Model 312
switches automatically to internal
signal source. “Genlock source pre-
sence” and “Genlock” indicator lights,
plus lighted pushbutton switches
facilitate immediate identification of
signal source. The Model 312 is rack

mounted, has a 1 3/4” front panel,
and is compatible with Sony equip-
ment as well.
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Audio Signal
Delay

An all electronic audio signal delay
unit, the Quad-Eight TM 499 Time
Machine has many new features and
has a new standard of specifications.
With a single audio input, up to 499
milliseconds of 12 bit quantized audio
delay may be routed into a maximum
of five outputs.

A modular package, the TM 499 has
these exclusive features:

12 bit digital encoding, resulting in
lowest distortion and broadest input
dynamic range is combined with a
complementary pre and de-emphasis
control, automatic muting function,
and an integral compressor.

Typical Specifications: Frequency
Response, 20 Hz to 16 kHz + 1.0 dB;
Dynamic Range, 82 dB; Distortion,
less than 0.2%; Output Noise, less
than -90 dBm.

Designed to rack mount in 5%
inches of vertical space, the totally
self-powered mainframe is a complete
assembly which permits simple and
trouble-free operational set-up.
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Exhibitors Use
Student Helipers

Re-reading your fine NAB cover-
age, | just saw a caption on page 22
(May) in which you observe that
Cohu ‘*has found a unique ap-
proach to exhibits...”” using college
students as cameramen,

I admire the fact that Cohu did
this in Houston, but you should
know that we produced our big,
multi-camera Norelco shows at
NAB for years with local students.

We invariably gave them promi-
nent plugs in our voice-over, our
pitch being that it spoke well not
only of them and their schools that
they did such great jobs after one
day of rehearsal, but it also said
much about the cameras.

We used as many as seven stu-
dents per show, and last year in
Washington had two girls and four
boys from American University, (see
photo). In Chicago, the students at
Columbia College liked to work our
NAB productions so much that in

wwWw americanradiohistorv com

mid-year we’'d start getting letters
from them saying, ‘“Next year, tell
the Prof. (TV Dept. Chairman H.
Thaine Lyman) to pick me for your
Norelco show!”

Anyway, good for Cohu for giving
these sharp, young TV-profession-
als-to-be the breaks.

John P. Maloney, Mgr.
Adv. & Public Relations
Philips Best. Equip. Corp.
Montvale, N.J.
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PROFESSIONAL SERVIGES

VIR JAMES
CONSULTING RADIO ENGINEERS
Applications and Field Engineering

345 Colorado Blvd.
Phone: (Area Code 303) 333-5562

DENVER, COLORADO 80206
Member AFCCE

RALPH E. EVANS ASSOCIATES

Consulting TeleCommunications Engineers
AM-FM-TV-CATV-ITFS
3500 North Sherman Boulevard

MILWAUKEE, WISCONSIN 53216
PHONE: (414) 442-4210 Member AFCCE

SMITH and POWSTENKO

Broadcasting and Telecommunications
Consultants

2000 N Street, N. W.
Washington, D. C. 20036
(202) 293-7742

Joseph & Donna ROIZEN
VIDEO CONSULTANTS
International TV Systems
Marketing/Technical Writing
1429 San Marcos Circle
Mountain View, CA 94043

(415) 326-6103/967-1263

Applied Video Electronics, Inc.

STUDIO SYSTEMS DESIGN AND INSTAL-
LATION ENGINEERING. REFURBISHING/
MODIFYING COLOR CAMERAS AND
QUADRUPLEX VIDEC TAPE RECORDERS.

Post Office Box 25
Brunswick, Ohio 44212
Phone [216] 225-4443

ROSNER TELEVISION
SYSTEMS
CONSULTING & ENGINEERING

250 West 57th Street
New York, New York 10019
(212) 246-3967

A. F. ASSOCIATES, INC.
Consulting and Engineering
for
TV-CATV-AM-FM
Specialists in systems designs and quadru-
plex video tape recorders.

415 Stevens Ave., Ridgewood, N.J. 07450
(201) 447-0096

AUDIO/VISUAL ENGINEERING

CONSULTANT
System Design, Sound, Background
Music,
Intercom, CCTV, CATV, ETV, MATV, 1st
Phone, Supervise and coordinate installa-
tions. Write:

Accrutek Engineering Co.
P.C. Box 525
Duarte, Ca. 91010

Reach over 30,000 broadcasting
prospects by displaying your
professional card here.
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bLASHIFIED

Advertising rates in Classified Section are 15¢
per word, each insertion, and must be accompanied
by cash to insure publication.

Each initial or abbreviation counts a full word.
Upper case words, 30¢ each.

Minimum classified charge, $2.00.

For ads on which replies are sent to us for for-
warding, there is an additional charge of $2.00 per
insertion, to cover department number, etc., which
is printed in advertising copy, and processing of
replies.

Classified columns are not open to advertising of
any products regularly produced by manufacturers
unless used and no longer owned by the manu-
facturer or a distributor.

WANTED

WANTED: All surplus broadcast equipment es-
pecially clean A.M. & F.M. transmitters, contrac-
tors, capacitors. Surpluss Equipment Sales. 2
Thorncliffe Pk. Dr. Unit 28 Toronto 17, Ont;
Canada 1-73-tf

FOR TAX DEDUCTION: Used broadcast equip-
ment of all types accepted for tax writeoffs from
commercial stations. Special interest in television
studio equipment, particularly quad VTR. Con-
tact: Educational Television Center, 1234 Third
Street N.E., Hickory, North Carolina 28601.
8-74-1t

EQUIPMENT FOR SALE

EQUIPMENT FOR SALE(CONT.)

PARTS — for SPOTMASTER cartridge units. IN
STOCK — IMMEDIATE DELIVERY, overnight to
PA, NY, & NJ. COMMUNICATION MEDIAS, Box
54, Allentown, PA 18105 (215)-437-0607 or
437-9447. 10-73-12t

CARTRIDGE TAPE EQUIPMENT—Rebuilt. New
paint, heads, flywheel, pressure roller, belts, etc.
Spotlessly clean and thoroughly tested. 30 day
money-back guarantee, 90 day warranty, Also
contact us for discounts on new equipment and
accessories. AUTODYNE, Box 1004, ROckville,
Maryland 20850. (301/762-7626). 7-72-tf

BUILD YOUR OWN TV AND RADIO PRODUC-
TION EQUIPMENT. Easy, inexpensive, (mostly
IC). Plans or kits: Special Effects Generator,
Automatic Logger, Vertical Interval Video
Switcher, Solid State Lighting Board, Preset
Audio-Video Board, Preset Lighting Board, Crys-
tal Controlied Wireless Mikes with Matching
receivers. Subsonic Tone Control for audio tapes,
8MM SOF Cameras and Projectors, Distribution
Amplifiers (Sync. Video, Audio), Audio Control
Boards (Studio & Remote) Proc-Amp with com-
pensation and regeneration for adapting Helical
Scan VTR's to broadcast standards. PLUS speci-
alized correspondence courses in. Tlephone En-
gineering ($39.50). and Integrated Circuit En-
gineering ($49.50). Plans from $5.95 to $15.
SUPER CATALOG plus years updateing of new
devices Air Mailed $1.00. Don Britton Enterprises
PO Drawer G, Waikiki, Ha. 96815. 5-74-24t

MICA AND VACUUM transmitting capacitors,
Large stock; immediate delivery. Price lists on
request. SURCOM ASSOCIATES, 1147 Venice
Blvd., Los Angeles, Cal. 90015 (213) 382-6985.

6-74-12t

MOTORS FOR SPOTMASTERS
NEW Paps hysteresis synchronous motor HSZ
20.50-4-470D as used in series 400 and 500
machines. Price $32.00 each prepaid, 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,
Rockyville, Maryland 20851
1-72-tf

ONE STOP FOR ALL YOUR PROFESSICNAL
AUDIO REQUIREMENTS. Bottom line oriented.
F.T.C. Brewer Company, P.O. Box 8057, Pensa-
cola, Florida 32505. 7-71-tf

HELIAX-STYROFLEX. Large stock — bargain
prices—tested and certified. Write for price and
stock lists. Sierra Western Electric. Box 23872,
Oakland, Calif. 84623. Telephone {415) 832-3527.

1-73-tf

NATIONAL TAPE CARTRIDGE SERVICE SPECIAL
Pressure Sensitive Labels. Fits All Cartridges.
Comes in 5 Colors. Write for FREE Sample.
MASTERTONE COMPANY, 1105 Maple West Des
Moines, lowa 50265, 515-274-2551 8-73-tf

RAZOR BLADES, Single Edge, Tape Editing,
$17/M, 25884 Highland, Cleveland, Ohio 44143.
4-74-9t

NATIONAL TAPE CARTRIDGE SERVICE
CARTRIDGES RECONDITIONED - NEW TAPE
12 Years Experienced Personnel. Write for new
and reconditioned price sheet. Mastertone Co.,
1105 Maple, Dept. B-E 1, West Des Moines,
lowa, 515-274-2551 8-73-tf

PLUMBICONS**VIDICONS**CAMERA TUBES
CAN NOW BE RECONDITIONED AT AN UN-
BELIEVABLE PRICE. PLUMBICONS—%275.00
VIDICONS—$35.00 SOME TYPES—$100.00 All
guaranteed for 500 hrs. same as origianal manu-
facture warranty. Send tubes to: COLLINS T.V.
SERVICES CAMERA TUBE DIVISION, 8688
ROYAL DRIVE, NOBLESVILLE, IND, 46060,

7-74-9t
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RCA field camera chains Tk-14, three available
with Varotol v’ zoom, one range extender,
Hyperuniversal zoom with tow extenders, three
standard complement turrets with lenses, one
16", F 4 lens, one 406mm f 4.5 Taylor Hobsen
100’ camera cable, all manuals. RCA Trt-1A VTR
complete with modifications, manuals, RCA
Tg-31 sync generator, field case, RCA Tg-2A sync
generator, rack mt. Two RCA Ta-3dx video da.
Eidopher large screen theatre TV projector, type
Sip with turner, spare parts and manuals. Boyd
Humpherys, Utah State University, Logan, Utah.
801 + 752-4100. 7-74-4t

CUSTOM ANTENNAS —Remote pick-up, SCA
background music, Telemetry, Off-air Monitor,
Education FM. Specialists in custom design,
packaging and metal fabrication for the broadcast
industry. Ardee Engineers, Box 297, Leominster,
Mass. 01453. 7-74-2t

RECEIVERS: F.M., S.C.A. Multiplex. McMartin

and Browning. $25.00 to $65.00. Stamp for speci-

fications. Richie, Box 26, Salem, Va. 24153.
8-74-2t

1000 RECORDS—78 RPM - mint condition, 1942
to 1950 - Jazz - Swing - Best offer prior to Aug.
1st over $300. FOB Portland. Write: Ed Kimball,
9135 SW 57th Ave., Portland, Oregon 97219.
8-74-1t

SPECIAL PRICING ON BRAND NEW 4CX1000A
TRANSMITTING TUBES - good stock available
but call immed. while they last, Ask for our free
catalog on all other transmitting tubes, and
camera tubes. TEMTRON ELECTRONICS, 138-91
Francis Lewis Bivd., Rosedale, N.Y. 11422. Tel.
{212) 978-5896. 8-74-1t

EIDAPHOR PARTS, cassette, vacuum pump, etc.,
for EP-2 System. Hare Wyte, Ltd. 315-472-0306.
8-74-1t

FM TRANSMITTER—R.C.A. BTF-1D with BTE-
108 exciter all there, requires minor work. $3000
or best offer. 603-542-7735. 8-74-1t
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EQUIPMENT FOR SALE(CONT.)

IVC-870C in portable case. Color 1" with insert
and assemble edits. New 3$8000, $3900 in A-1
condition with tape. B&H 2920 (IVC-800) color 1"
recorder in portable case - reconditioned $1400.
Sony IB-5 Scan Converter, $950. Sony AV3400
Porta-Pac, $945.00. Ball/Miratel Mark VI-A SEG,
$255. Gilchrist Communications Group - 7385 W.
Central, Wichita, Kan. 67212, {316) 722-5983.
8-74-1t

SERVICES

BROADCAST CRYSTALS, Freguency change, re-
pair or replacement of oven types; also new
vacuum types. A wise engineer keeps a depend-
BLE SPARE CRYSTAL HANDY: IF YOU DON't
have one contact us. Repair and recalibration
service for AM and FM frequency monitors. 30
years in business! Eidson Electronic Co., Box 96,
Temple, Texas 76501, Pho. 817-773-3901. 1-74-tf

FREQUENCY MEASURING SERVICE—WE'RE
#2—MONITOR REPAIRS—MOBILE UNIT—
covers Northern 2/3 Ill., Eastern lowa, Easterr
Minn., Southern 2/3 Wis., Western Mich., and
Western Ind., monthly. Radio Aids, 528 Ravine
Ave., Lake Bluff, lllinois 60044, (312) 234-0953

2-74-tf

HELP WANTED

MOVE UP from your present job in broadcast
engineering. We handle all engineering jobs and
openings coast to coast. Send full resume confi-
dentially now. The AMPS Agency, 6331 Holly-
wood Blvd., Suite 623, Los Angeles, Calif. 90028.
Tel: (213) 462-7301. 8- 73-tf

NEED YOUNG ENERGETIC TV Engineer to grow
with company. Should be experience in studio
operations, strong on maintenance. Excellent
opportunity for right man. Southeast. Send reply
to Broadcast Engineering, Dept. 302, 1014 Wyan-
dotte, Kansas City, Mo. 64105. 6-74-3t

TV ENGINEER excellent opportunity for exper-
ienced studio-transmitter technician. established
network UHF in ideal community. Reply to Chief
Engineer, WXLT-TV, Sarasota, Fla. 33578. Equal
Opportunity Employer. 7-74-2t

TELEVISION ENGINEER: Engineer for extensive
CCTV system and Ed. FM station at St. Louis Jr.
College. Need person oriented to Maintenance
and Production. 1st Phone 2 yrs. training and or
experience. Salary: $11,400-$18,700. Send re-
sume to Mr. Herbert Niemeyer, Florissant Valley
Community College, 3400 Pershall Road, Fergu-
son, Mo. 8-74-1t

REGIONAL
SALES MANAGER
BROADCAST
EQUIPMENT

We are expanding our sales offices |
and need TV equipment salesmen for
the Eastcoast and Midwest offices

appiicants must have an operational
and technical understanding of
Production switching technigues.

We will give thorough training.
Salary plus commission.

Contact:
B. Presti, Sarkes Tarzian, Inc.
Broadcast Equipment Div.,
Bloomington, In. 47401
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HELP WANTED (CONT.)

TELEVISION ENGINEER sought by University.
Experience: 5 years in operation and mainte-
nance of TV broadcast equlpment, including
quadruplex video recorders, complete color
studios, all aspects. Request: BA or equivalent,
FCC 1st class license desirable. Apply Don Marx,
IRC, SUNY, Stony Brook, New York 11794. Equal
Oppeortunity Employer. 8-74-1t

TECHNICIAN. Stereo public radio station. Must
be strong on maintenance, construction, pro-
duction with high quality audio and transmission
equipment. Valid FCC first class license and
valid driver's license required. $9,300 starting.
Liberal vacation and benefits policy. Contact:
Garrard Macleod Manager, WMUK, Western
Michigan University, Kalamazoo, Michigan 49001.
WMU is an affirmative actionfequal opportunity
employer. 8-74-1t

CHIEF ENGINEER for UHF TV. Southeast. Ex-
panding Multimedia chain. Send resume to: J.
Davidson, Box 3236, Montgomery, Alabama,
36109. (205) 272-5331. 8-74-1t

SITUATIONS WANTED

TV TRANSMITTER TECH. ready to move. Tech
Institue Grad. prefer new Station or CATV in
Florida or East Coast. E. C. Mattle, Box 1620,
Hato Rey, Puerto Rico 00919. 7-74-2t

RADIO PERSONALITY, wants full-time steady
position, as T-40 R&R Jock, Write: Jim Warwick,
1060 Schenks Mill Line Rd., Toms River, N.J.
08753. 8-74-1t

BSEE, first phone, ham, 27, married, engineering
announcing and production experience looking
for radio CE or assistant position. Prefer medium
market station appreciating good engineering.
Write: Dept. 305, Broadcast Engineering, 1014
Wyandotte St., Kansas City, Mo. 64105.  8-74-1t

TRAINING

PASS FCC first and second class exams with
new 21 - lesson, 450-page course. Starts with
basic electricity. Over 800 FCC-type, multiple-
choice questions and sample exams inclulded.
No previous technical knowledge required. Com-
mercial Radio Operator Theory Course, #15-01.
Only $5.95. Ameco Publishing, 314G Hillside
Ave., Williston Park, N.Y. 11596. 8-72-tf

PASS FCC EXAMS with Ameco books, Each
book contains FCC guestions plus simplified
answers plus FCC-type exams and answers. 3rd
class 90c, 2nd class $2.25, 1st class $1.50. Free
catalog. Ameco Publishing, 314G Hillside Ave.,
Wiliiston Park, N.Y. 11596. 8-72-tf

EARN YOUR ELECTRONICS DEGREE by cor-
respondence, G. |. Bill approved. For free bro-
chure, write Grantham School of Engineering,
Information Desk, 2000 Stoner Avenue, Los
Angeles, Calif. 90025. 8-72-tf

FIRST PHONE through tape recorded lessons at
home with short wrap-up seminars available in 32
major cities. Our twentieth year teaching FCC
license courses. Bob Johnson Radio License
Preparation, 1060D Duncan, Manhattan Beach,
Calif. 90266, Telephone 213-379-4461. 8-74-tf

BROADCAST ENDORSEMENT and third phone
preparation on cassettes. |llustration book in-
cludes current FCC-type exams. Radio License
Preparation, 1060D Duncan, Manhattan Beach,
Calif. 90266. 8-74-tf

Take stock
in America.

U.S. Savings Bonds
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apans finest professional recorders and
duplicators are available for fast delivery

Otari—Japan’s largest manufacturer of professional recorders and duplicators—has now established
an American subsidiary company to handle distribution and service of its products in the U.S.

This means that Japan's finest professional recorders and duplicators are now available for fast
delivery from our complete stock in the San Francisco area to dealers and professional users all over the
country. What's more, all Otari products are completely checked out against specifications after
arrival at our U.S. facility and are fully backed by a comprehensive parts inventory and a service depot
staffed by factory technicians.

Otari’s product line includes a full range of professional recorders, high speed cartridge and
cassette duplicators, in-cassette duplicators, duplicator quality control monitoring machines, tape
winders and cassette tailoring machines.

Typical of Otari's products is the ¥4 or Y2-inch MX-7000 professional recorder shown here. The
MX-7000 is a field-proven machine already in wide use by broadcast stations, recording studios, and
educational institutions throughout the world. It is a basic no-nonsense recorder built to last in rugged
day-to-day professional use. It includes several features that make it unique among recorders in the
high performance category: three speed electrically switched operation, reel rotation counter,
and built-in test oscillator,

Call Otari for a demonstration. We believe you'll find that the MX-7000—and the other fine Otari

products now available in the U.S —offer an unbeatable combination of high performance,
reliability, and economy.

. i OTARI CORPORATION
981 Industrial Road, San Carlos, California 94070
(415) 593-1648
‘ e “Visit the Otari booth at AES, September 9-12”

For More Details Circle (2) on Reply Card
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