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On-The-Air Reliability:
Dual Transmitters One Answer
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Don't dub 'e1n, dupe 'e1n, or du1np 'e1n
Use 'ern: Shíbadens dramatically
new color cartridge video recorder
lets you use all your existing 1/2"

EIAJ color or black and white tapes.
No need to dupe. or lose resolution
by dubbing up to 3/4" or 1" formats.

With Shibaden's SV-530 you
get fast. convenient record and
playback operation. Unexcelled
color stability and reproduction.
Exceptional reliability.

Pop-in a cartridge. Then.
instant- response. solenoid­
activated keyboard controls let you
move to any function - Play.
Record, Fast Forward. Rewind or
Positive Stop. When the tape ends.
it re-winds .. automatically, and the
cartridge ejects . automatically.

The superbly crafted SV-530
has a decorator wood case. weighs
only 46 lbs and measures less than
20" across A true portable.

Compatibility with all EIAJ
Type-1 VTRs, and considerably less
tape storage space and cost than
cassettes. are a few of the many
other Shibaden pluses to consider.

Consider a demo. Or simply
send for our Color Cartridge Video
Recorder brochure. From Shi baden

. "The Image Makers."

fi¥f
SNIBADEN CDHPDHATIDN
OF AMERICA
Exec Ott 58-25 Brooklyn-Queens Exp·y.
Woodside. N Y 11377:21015-21023S Figueroa St .
Carson. Calif 90745: 1725No 33rd Ave .
Melrose Park. Ill 60160: 100Martin Ross Ave.
Downsview. Ontario. Canada
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(Patch Cable Eliminator)
Now you can forget about messy patch cables and

the tedious task of re-patching to change distribution.
DYNAIR's Series-X Switchers provide pushbutton distri­
bution of either 6 or 12 inputs to as many as 12 out­
puts. A high degree of input-to-output isolation allows
any input to be switched to any or all outputs without
loading the source.

Series-X Switchers are also available for simultaneous
switching of video and audio, further simplifying distri­
bution. All isolation amplifiers are silicon solid-state and
full-broadcast quality. The audio and video amplifiers
and the power supply are all plug-in modules which may
be easily removed from the switcher for maintenance.
A 12-MHz bandwidth and excellent differential gain and
phase characteristics assure quality color performance.

FEBRUARY,1973-BM/E

Wouldn't a
Series-X Switcher

solve some of
your distribution

problems?
Write today

for full details.

TYPICAL BASE PRICES

Capacity Video Only Video and Panel
(Base Price) Audio Height

___§in,3 out 840.00 1,575.00 6.0
12 in, 3 out 955.00 1,690.00 6.0
- -- -
6in,6out 1,455.00 2,625.00 12.25
12 in, 6 out 1,645.00 2,815.00 12.25~
6 in, 9 out 2,070.00 3,675.00 15.75
12 in, 9 out 2,335.00 3,940.00 15.75
6 in, 12 out 2,685.00 4,725.00 21.0~
12in, 12out 3,025.00 5,065.00 21.0
Other input/output configurations available. Options include
lighted pushbuttons, bridging inputs, and sync-mixing.

Have you seen ..Video Switching Techniques ..? O Yes O No
Have you seen "Video Transmission Techniques" O Yes O No
Please send information concerning Series-X Switchers O

TITLENAME _

COMPANY

ADDRESS ------

CITY STATE ZIP _

L------------------------~
Circle IOI on Reader Service Card
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Two heads are better than
one, so the saying goes,
and two transmitters are
also better than one.
Paralleling units rs a form
of insurance against going
off the air completely.
Most major-market TV
stations are doing u.

BROADBAND
INFORMATION SERVICES,INC.
274 Madison Ave.
New York, N. Y. 10016
212-685·5320

Editor
James A. Lippke

Associate Editor
Robin Lanier

Contributing Edrtor
M. L. H. Smith

Assistant Editor
A. E. Gehlhaar

Art Director
Gus Sauter

Production Manager
Arline G. Jacobs

FCC Counsel
Pittman Lovett Ford
Hennessey and White

Advertisrng Director
Charles C. Lenz Jr.
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6 Broadcast Industry News
MOS, new private TV and data service, to start
with Varian equipment.

20 Interpreting The FCC Rules and Regulations
Broadcast Re-Regulation: Relaxation of Operating Rules

25 NAB's 51st
Will be the biggest ever in exhrbrt space

26 We Were Losing Track of Air Time Lett To Sell-Now
Our Computer Tells Us Every Day What's Available
Moderate-price computer does daily log, and plenty of other
accounting too.

28 An Easy Way to Rate Your AM Signal, and
The Competition's Too!
Hook a simple oscilloscope to a receiver for an instant
signal assessment

33 Transmitters: The Price is Right; Operation is Reliable
You can buy according to convenience, with transmitter
design largely stabilized around proven circuitry.

47 Broadcast Equipment
New and significant products for broadcasters

60 New Literature
Useful reading materials

65 Some Clean-Up on The December Audio Processors Article

CM/E MAGAZINE: For those with cable interests/Following page 44

~ BM/E, BROADCAST MANAGEMENT/ENGINEERING, is published monthly by Broad­
~--- band Information Services, Inc. All notices pertaining to undeliverable mail or sub-

scriptions should be addr<>SSPdto ?74 Madison Ave. New York. N.Y. 10016 BM/E
is circulated without charge to those responsible for station operation and for specifying
and authorizing the purchase of equipment used in broadcast tacu.tres. These facil1t1es
include AM, FM. and TV broadcast stations: CATV systems: ETV stations: networks and
studios; audio and video recordrrig studios; consultants, etc. Subscription prices to others:
SJS00 one year, $25.00 two
Copyright (< 1973 by Broadband Information Services. Inc. New York City
Controlled Circulation postage paid at East Stroudsburg, Penna.
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BROADCAST INDUSTRY ~

BM/E Plans Tour To
TV Symposium in Montreux
The Eighth International Television
Symposium and Technical Confer­
ence. Montrcux, the industry's
most-prestigious all-world conven­
tion. takes place this year May 18
to 25.

To make it possible for more U.S.
TV managers and engineers to go.
BM/E plans a group tour which
will include registration fees. round­
trip air fare. and up to seven nights
at a first-class hotel at Montrcux
(deluxe and middle-class accorn­
modations also available). There
will be one week open after the
show for your own trip to Ro111e.
Paris. Munich. etc. The group re­
turns from Zurich on May 31
(flights to and from Europe by
Swissair). Anticipated price, per
person (double occupancy basis ) :
f rorn New York. $465; from Cali­
fornia. $595.

The Symposium draws participa­
tion from every major television in­
dustry in the world. including coun­
tries behind the Iron Curtain. Not
only the exhibition. but a compre­
hensive international review of in­
dustry status in various countries.
crvcs to supply those at the meet­
ing with an up-to-the-minute view
of world television.

For details of the BM IE group
tour. call or write today: Interna­
tional TV Tour. BM/E. 274 Madi­
son Avenue. New York 10016;
(212) 685-5320.

Graphic design of Erghth International
Televrsion Symposrum, 1973.

6

1973 NAB Convention
Preview-See page 25.

Private TV Service To
Start with Varian Equipment
An entirely new kind of specialized
common-carrier communications
service, providing real-time televi­
sion and data delivery for private
use by industrial, institutional, gov­
ernment, and educational organiza­
tions, will go into operation early in
1973, with equipment developed by
Varian Associates. Two operating
firms have already been given FCC
construction permits for the system:
Microband Corp .. for a system in
Washington. D.C.. and Taft Broad­
castinc.Tor Houston, Texas. Called
Multipoint Distribution Service
(MDS). the new service was ap­
proved by a Memorandum Opinion
and Order of the FCC, issued in
July 1970 in response to a request
of Varian Associates. It is designed
for low-cost video and data trans­
mission, using omnidirectional
radiation, but giving point-to-point
service by "scrambling" transmis­
sions, with de-scramblers at the in­
tended reception points. Transmis­
sion will use l O MHz bands at
2150-2160 MHz. The FCC ha
received more than 300 applications
for MDS systems in about 160 cities.

Johnson Tells Broadcasters
To Fight For Freedom
FCC Commissioner Nicholas John­
son. often a critic of broadcasters in
the past. told a Fall Conference of
the NAB that broadcasters carry a
heavy responsibility to inform and
educate the American people, and
must fight off attempts by the gov­
ernment to restrict their freedom of
expression. He accused the Admin­
istration of trying to control broad­
casting to eliminate any criticism of
the President. He told the assem­
bled broadcasters: "Now, more than
ever. America needs your indepen­
dence. courage. and leadership."

TPT and Pace College Put
Courses on Cable
A second season of "College On the
Air." a series of courses prepared
by Pace College for university cred­
it. opened on TelePrompTer Cable
TV in Manhattan in November
Viewers can earn credit toward a
Pace College degree by turning in
term papers as directed in the
showings. One course will consist of
26 half-hour lectures on apprecia­
tion of art. prepared and prcscitcd
by Dr. Peter Fingcstcn. head of the
Pace College Arts and Music De­
partrnent

First New Zealand Color Units
Ordered From Marconi
The New Zealand Brcadcastina
Corporation has ordered two mo bi I~
color TV pickup units, the first ma­
jor purchase for color TV in that
country, according to a Marconi an­
nouncement. in anticipation of an
early start on color there. Each of
the two vehicles will be equipped
with four of Marconi's Mark VIII
autornat ic color carneras. with all
supporting elect ron ics. The mobile
units arc to be used for sports and
outside news.

Cetec, New Firm, Absorbs
Electrodyne, Gauss, Langevin
A new firm headquartered in El
Monte, Calif., Cerce. Inc., has
bought from MCA Technology the
Elecrrcdyne, Gauss, and Langevin
lines of professional audio equip­
ment. They will continue production
and expand marketing of those
lines. retaining the existing brand
names. Phillip L. Gundy, well­
known executive in professional
electronics and most recently execu­
tive vice president of Computer
Equipment Corp. (which is the par­
ent corporation of Cetcc), will be
president of the new firm. M. Neil
Padwa is vice president and general
manager. Keith O. Johnson and

continued on page 8
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SPARTA
PRODUCTS

~UST RIGHT'
-selecríon
·quality

•-pnce
CENTURY SERIES modular tape

cartridge machines. Qúad cabinet,
all playbacks.

CENTURY SERIES triple rackmount
Record I Playback.

AC155B REMOTE/STUDIO CONTROL
unit. Stereo also available.

AS40B 8 CHANNEL stereo console.
A20B 8 CHANNEL monaural also

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

SPARTA, the just right company; small
enough to be first name friends ... big

enough to supply EVERYTHING.
Call us. Collect.

S~A~TA
ELECTRONIC CORPORATION
5851 Florin-Perkins Road, Sacramento, Ca. 95828
916 383-5353 TELEX 377-488 CABLE SPARTA
A DIVISION OF COMPUTER EQUIPMENT CORPORATION

!I-· -----

-- ---- ------
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You get that extra measure
of performance-fast-

nen \ndusUia'
TubepiQduct
Guide

L

from your RCA Industrial
Tube Distributor
More service. more product. more product information .. you get it al I­
faster-when you work with your RCA Distributor. He's rn business to help
you get the top-quality RCA Industrial Tubes you need when you need
them. And. to help you make the best choice. he can provide you with the
latest product information-like the newly revised and up-dated 1973
Guide to RCA Industrial Tube Products. More comprehensive than ever
before, it covers a total of approximately 800 commercial types-indus­
trial receiving. power, camera. photo. image. microwave. and display
tubes. And it also shows how these types can replace nearly 2300 industry
types.

Get your copy of this new RCA Guide. the TPG-200H. from your RCA In­
dustrial Tube Distributor today. Or write RCA. Commercial Engineering.
Section 21-B/G7, Harrison. New Jersey 07029.

RCll Electronic
Components

8

NEWS

Don Mclaughlin, founders respec­
tively of the Gauss and Electro­
dyne corporations, will be vice pres­
idents of advanced development
and of product planning, respective­
ly, for Cerce, Inc.

Wilkinson Offers Repair
Of Plate Capacitors
Wilkinson Electronics of Woodlyn,
Pcnna., has announced the opening
of a repair service for FM plate
blocking capacitors of the kind used
in RCA, 1TA, Visual, and AEL
FM transmitters and similar types.
Heretofore. says Wilkinson, these
capacitors have been irreparable.
Wilkinson offers to repair them at
about 40% of the cost of a new
unit.

DuPont Gets License To
Make U-Matic Cassettes
The DuPont Company has received
from Sony Corporation a non­
exclusive world-wide license to
make. use. and sell U-Matic video­
cassettes. DuPont is already a large
supplier of tape for U-Matic cas­
settes. through its development of
Crolyn chromium dioxide tape, ad­
vantagcous for slow-speed video re­
cording because of its high cocrcivity
and other characteristics. The new
aareerncnt will allow DuPont to
~ake finished cassettes and sell
them to video distributors, retail­
ers. and duplicators.

Vega Asks FCC To Allocate
Channels for Radio Mikes
Pointing out that present assign­
ments of spectrum space and power
allot men h for wi rclcss m icrophoncs
arc seriously inadequate for the
m~1ny uses of such mikes. Vega
Electronics has petitioned the FCC
to assicn five MHz channels in the
upper -part of the VHF television
b~111d.Freq ucncics would be chosen
at any location in an unused TV
channel. Power would be restricted
to 50 mil Ii\\ at ts, f rcq uency modula­
tion used. and antenna gain kept lo
tha: of a half-wave dipole, lo effec­
tively eliminate interference with
TV signals.

Contest Violations Bring
Short Renewal to Hawaii
Station
The FCC has granted only a short­
term one-year renewal to station

continued on page 10
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Engineers are quick to spot the quality that is
built into every RHL product from the smallest
amplifier to the largest switcher.
Richmond Hill Laboratories' television broadcast
products can broaden your production capa­
bilities from first set-up to going on-air. For
example:

• Test Signal Generators for accurate timing/
phase/delay etc., to handle all of your on-air
scene changes - smoothly.

• Special Video units for Chroma-Key, Digital­
Cue and Video Special Effects that can add
that 'SPECIAL' flair to great productions.

• Amplifiers for all distribution, clamping and
equalizing functions.

• Synchronizing Pulse Generators with peace­
of-mind reliability built-in, to get it all together
- and keep it that way.

BE SURE. BUY BUILT-IN QUALITY. SPECIFY ...

RICHMOND HILL
LABORATORIES
INC.
142 Central Avenue,
Clark, New Jersey-07066
EASTERN U.S.
142Central Ave.
Clark. N.J. 07066
(201) 381-5955
Telex: 138245

MIDWEST U.S.
370 Nottingham Lane.
Hoffman Estates.
Ill. 60172
(312) 882-4622

ENGLAND
Pinewood Studios
Pinewood Rd..
Iver. Bucks.
SLO ONH
Telex: 847505

CANADA
1240 Ellesmere Rd.
Scarborough. Ont.
M1P 2X4
(416) 291-7921
Telex: 02-29803'-----

Circ:le I04 on Reader Service Card
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KNUI, Kahalui, Hawaii, charging vi­
olations of the rules in a poster con­
test that the sun ion ran from Au­
gust 2 to September 14, 1971. Ac­
cording to the f-CC. prizc-, were
offered to contcstant-, who co: rcctly
identified certain poster», hut the
contest was manipulated b) the sia­
tion through controlling the dis­
tribution of the winning po-rcrs. by
aiding a participant to win. by
continuing to promote the context
aftc r the 1\ inner' were in. and hy
other Ialvc and mivlcading nd vc: ti~­
ing. Licensee i~ Oualitron Aero,
Inc. of Burbank. Calif

Station Has Right To Refuse
Public Issue Ad, Says FCC
Station KPLR-1 v in St. Louis. Mo ..
was within it-, right\ in rcfu,ing to
air a paid xiutcmcnt by the C'iti­
zcns' Council of America. \\'ill1:1m
B. R;:iy. chief of the FCC Comp­
plaint-, and Compliance Divi,ion.
h;1, :1lh iscd the council. 'I he ad 111
quc-t ion wa' addrcvscd to "the
-,ilcnl majorit , :· ;111d\UPJlOl IL'd pr i­
\ ale <choo!-; local 1:11\c11I01cL·n1cnl,
and "1 aci.r] i111egrit:-." Mr. R:1; di\-
t inguivhcd H'C policy 011paid pub- •
lic-ivvuc :1d-, I rorn lhr "equal orpnr-
iun itv" rule under Scc11011 ~I ."i.
\\ hich .ipphc-, Ill ,1atcn1c111-,h\ 1)()11;1
fide c:1nd1d:11c, [or public olhcc , on
i'-'UL'' ol public 1111pll1l.111cc .111d
gua1 .mtcc-, cqu.il urnc to 11\:ii c.m­
d1d;11c' I fe ;¡J,(1 dl\llll¡.'111\hlll ihr
Kl'I H-'I v action from the l·:11í11L'\\
l)<ll'(J Jill'. \\ luch ll'LJUllL'\ ih.u \l;J­
il<lll'-. )11-C\L'lll lOlliJ;J\lill¡.' \IL'\\\ Oil
1rnpo1t.uu public 1"-Ul'\ "1c:1,ll11:ihh
.ind Ill uood f.111h.• hut w u h ihc
dct.nl-, ol JllO).'l.1111rn111gIn lllL'l'I 1Ji1,
gn:il lvít up to c:1c!1 '1:111011

Radio Revenues, Earnings,
Up in 1971
I he l·CC 111it' :i1111u.d IL'\ IL\\ of
h1n;1dUJ'-.I l111:11lll'\ u poucd ih.u r:1-
d10 icvcnuc-, w c rc up I O 7'; 111
(<J7J ll\L'I JlJ7(), ;111dL".1111111.L''-.w ct c
:iJ,n up IO 7'; ·1 nl:il :llhnli'111).' 011
1.1d10 II.I\ <;,1.:rn17 nulln»: I ~1 ll­
venue- \\LIL' UJl y;"". In :1 lnt:d of
'!>I I ."i (l nullron, hut :1 ni.11"1111 of
111Lkpe11Lk111I ~1 ,t;1ti11m f(i'i (,';)
rcpor tcd )O\\l''-. fp¡ the \L;JJ, .1galll\I
(1l)'' IL'Jl<lrllll!! JO"L'\ 111 J97()

Spot Radio Invoice Okayed
By RAB, AAAA, IBFM, SRA
I he IC1d10 Ad\L'lll\111g Bu1L.IU an­
nounccd development of a ,¡;111J;11d

continued on pape 14
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"Video becomes as mobile
as film with the Norelco
PC·100A and
PCP.908:'

... says Warren G. Stitt,
President Mobilimage
Corporation, Hollywood,

c0:~.J{ii{

When Mobilimage put a
complete TV production
studio into a small van, they
didn't want to compromise on
picture quality. So they turned
to Norelco.

First for the PCP-908 ... the world's first and finest
hand-held color television camera. Its three-Plumbicon *
design produces uncompromised studio-quality
color pictures. Operating with pencil-thin triax cable, it
weighs just 18 lbs. It can operate anywhere, self-powered
from a battery back-pack; and can transmit direct
live broadcast by microwave ... no cables needed.

Second, Mobil image chose the Norelco PC-1OOA.It's
today's most advanced studio and field camera.

Naturally the PC-1OOAuses triax cable too. Our exclusive
ACT (anti-comet-tail) Plumbicon tubes eliminate the
comet-tailing so commonly encountered in remote work.

Warren Stitt says · Both C'3mPr;:irCJI 10 1mmPci1atP
registration They el1m1n1t0costly set-up and
strike time. They enabl= Mohll1rnaq0 to meet the strictest
requirements for perfect tape-to-film transfer. And they
produce the best color pictures m television today"

Now you can combine the go-anywhere versatility of film
with the instant replay, crisp imagery, and electronic
control advantages of videotape.

For information on how you too, can get aboard the new­
generation mobile TV oroduction band wagon, call
your nearest Norelco field representative, or write, today.

FEBRUARY,1973-BM/E
Circle 106 on Reader Service Card
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• Reg. TM. NV. Ph.ups of Holland

PHILIPS BROADCAST EQUIPMENT CORP.
#ore/co®

A NOIHH AMERICAN PHILIPS COMPANY

One Philips Parkway,
Montvale, N.J. 07645 • 201/391-1000
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10 KW TUNGSTEN-HALOGEN LAMP.
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BO-~o
;;:; 60
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~ 40
::::>
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1O KW INCANDESCENT LAMP.

If you've ever watched those big,
fat incandescents deteriorate, you
know what a big, fat pain-in-the-neck
that is. Their lumen output sinks and
their color temperature drops, as the
graph shows.

Now Sylvania tungsten-halogen
lamps have come to the rescue.

They don't blacken with age, so
light output and color temperature
don't go into a slump.

That means you don't have to keep

TUNGSTEN-HALOGEN LAMP

INCANDESCENT LAMP

o
o 100 200

HOURS
WE'VE CONQUERED THEDROOP.
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HOURS LATER.

10 KW TUNGSTEN-HALOGEN LAMP. 1O KW INCANDESCENTLAMP.

'iddling with the studio lights or cam­
era settings. You get constant color
endition on color film and save
oney on print correction.
Tungsten-halogen lamps outlast

.he incandescents 2-to- I. (Or even
3-to-1, since you may have to throw
way the blackened lamps before they
onk out.)
Then there's size. Why should any­

ne want big, heavy glass balloons
when he can have nice, slim little

lamps that are easy to handle and
store?

We've developed two complete
lines of Sylvania tungsten-halogen
lamps.

The first is a line of direct replace­
ments. These lamps fit into the big,
old sockets vacated by the big, fat in­
candescents.

The second is a line of even smaller
tungsten-halogen lamps that you can
use to replace our replacements once

Circle 107 on Reader Service Card

(ij i#J SYLVANIA

you've gotten rid of the old sockets
and fixtures. They fit into entirely
new, smaller, more efficient fixtures.

Ask us about both our lines. Right
away .

Before another 70 hours go by.
We'll be glad to send you an illus­

trated brochure on each line. For
your copies, write: Sylvania Lighting
Center, Danvers, Mass. 01923

www.americanradiohistory.com
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... one with intermodulation dis­
tortion products more than 70 dB
down, even with full screen sig­
nals.
... one with absolutely calibrated,
spurious-free displays that consis­
tently produce better measurements.
This analyzer is the TEKTRONIX
7L12, part of the TEKTRONIX 7000
Series of CRT-based measurement
products. System prices start at
$5800.
We will send you a detailed booklet
about the 7L12. Just complete the
coupon and mail to

Tektronix, Inc., Box SOOA
Beaverton, Oregon 97005

O Please send me the booklet
O Please arrange a demonstra­

tion
Phone _

253

Name

Position

Company _

Address

_______ ZIP _

Circle I08 on Reader Service Card
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invoice for spot radio billings,
which functions both as an invoice
and an affidavit. The AAAA Com­
mittee on Broadcast Standardiza­
tion, the Institute of Broadcasting
Financial Management, and the Sta­
tion Representatives Association
have all approved the form, two
years in the making. By standardiz­
ing size and information, the new
form is expected to save large
amounts of time at advertising
agencies, which now must assign
many more man-hours to processing
radio station payments because of
non-standard billing information.
Samples of the new form are avail­
able from RAB at 555 Madison
Avenue, New York 10022.

AMSTOpposesGrant of
Channel 14 to Land Mobile
Use
The Association of Maximum Ser­
vice Telecasters has filed a brief
with the FCC strongly opposing the
allocation of UHF Channel 14,
470-476 MHz. to land mobile use
in the Washington, D.C., area. The
Land Mobile Communications
Council asked for the change; it has
been opposed by United Television
Company and B & F Broadcasting,
as well as by AMST. The latter's
petition cites the fact that the chan­
nel is not "unoccupied" as defined
in the rules, since Station WFAN-TV
in Washington is in process of as­
signment to B & F Broadcasting.
with operation on the channel pre­
sumptive.

TV Viewing Set All-Time
Record in November
Reaching an estimated 7 hours 4
minutes per-home per-day, televi­
sion viewing in November 1972 set
an all-time record high, according
to the Television Bureau of Adver­
tising. That is 38 minutes over No­
vember 1971, and 3 minutes over
the previous high set in January
1972. Figures are from studies by
A. C. Nielsen Company.

Theta-Com Starts Plant in
Phoenix To Consolidate
Operations
Theta-Com, maker of components
and systems for cable TV, broke
ground in Phoenix in December for
a new plant of 140,000 square feet
for manufacturing those com-

continued on page 16

For Phase -Current Ratio- Signal Strength

WE'VE MADE
THE BEST
EVEN BETTER!
J~ll~E:J:
·ª§b.. .• -;.:

. .,

.e l@:~:J ·• •• I -,

AM-19

FIM-21 Field Strength Meter, 535 KHz to
1605 KHz Lightweight, easy-to-use, the
·21· is the new solid state replacement for
the time-proven Nems-Clarke FIM-120
(RCA WX-2). Using six standard O cells,
the unit features a ceramic IF filter.
ganged ose/receiver tuning, front panel
speaker and illuminated meter and dial.
Field strength values between 1O micro­
volts/Meter and 1O volts/Meter. An exter­
nal RF input jack is provided for tunable
voltmeter applications.

FIM-41 Field Strength Meter. 540 KHz to
4.8 MHz This lightweight unit measures
AM broadcast harmonics to -80db. Excep­
tionally stable over a wide temperature
range, it includes the same features as
the Model FIM-21. Exceptionally easy to
use. it is particularly well suited for trans­
mitter 'proof-of-performance' reporting as
defined by FCC Rule 73.47(a)(5).

AM-19 Antenna Monitor The basic instru­
ment for measuring phase and loop cur­
rent ratio. the AM-19 can monitor up to
12 towers and accommodate DA-1, DA-2
and DA-3 patterns. Phase meter resolu­
tion is 0.5 degrees. Loop current accu­
racy is ::t:1.5% with a 0.5% resolution.
The AM-19-D offers digital readout of
phase angle and loop current ratio to
provide phase and current resolutions of
0.1 degree and 0.1% respectively.

For complete information, please write or
call:

POTOMAC INSTRUMENTS, inc.
932 Philadelphia Ave.

Silver Spring, Md. 2091O
Phone: (301) 589-3125
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A Renaissance of
Perfection

Three current B & S production
accessories for directors and
cameramen. flawlessly designed
and precision machined for the
most demanding creative
challenge.

DIRECTOR'S FI:\DER~ - an essen­
tial accessory used world-wide by more
than 1,000 pros who know. Shows field
of view for various focal length lenses.
For both 35mm and 16mm production.
J\IODEL 111-B 35/16 CI:\E.\IASCOPE,
Cat. 2615, 5119.50; J\IODEL K 16/35
COJIBI-FI:\DER, Cat. 2606, $89.50.

11111s 1 su10---1llllllllfil!Uilllll
Q ---..:::;"~"~ ..-<••...-ir

MARK II Cll\'-AR ADAJYI'ER-proven
by years of professional use in the
industry. Use all Arri lenses on "C"
mount cameras. The new, improved
CI:\'-AR has 3-grip lens seats and ad­
justable aperture viewing. Cat. 1150,
only $39.50. 1

t

E-Z-SEE ZOO.\! SCALE - the only
data ring to have both F and T stops.
Both in feet and meters. Precision ma­
chined and engraved . .\lakes distance
and aperture settings easily visible to
the cameraman. Was $79.50. Now only
$49.50.

SEl\D CHECK WITH ORDER -
WE'LL PAY THE POSTAGE. CALT­
FOR :\IA RESIDEl\'TS ADD 5'/r
STATE SALES TAX.

BIRNS & SAWYER, HU.
(213) 466-8211 CABLE: BIRl\'SAW

1026 N. Highland • Los Angeles, Ca. 90038
London • Tel Aviv • Hong Kong

Circle 111 on Reader Service Card
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ponents. Also headquartered in the
plant will be two Theta-Com divi­
sions now in California: AML,
which makes microwave equip­
ment. and the SRS Division, mak­
ing subscriber response systems for
two-way cable. Completion of the
plant is expected for September
1973.

"Two-Eyed" RCA Camera
Tube Boosts Low-Cost Color
RCA announced in December a
new tube for TV cameras. which is
expected to improve the per­
forrnancc of low-cost color cameras.

Called the Bivicon. the tube has
two targets and provides excellent
rccistrv between luminance in­
fo~·mation on one tarzet. and chro­
minance data. in enc~ded form. on
the other. because the two beams
arc controlled by a single magnetic
focus and deflection system. The
Bivicon. according to RCA. is also
handy to replace -single-t::irget vidi­
cons in one-tube color carneras that
separate color with optical filtering.
The second target can process the
color signals independently. The
tube also provide' redundancy in
surveillance use with. for example.
a long-focus lens on one target and
wide-angle on the other. -

Ampex Offers Free Headwheel
Refurbishing With Tape Buy
The Ampex Magnetic Tape Divi­
sion announced it will pay the cost
of refurbishing one Ampex broad­
cast VTR hcadwhccl assembly (an
$810 value) with each purchase of
I()() hours of Ampex Series 175
highband color videotape. The offer
became effective December 15,
1972 and will run through June 30.
1973. To make a purchaser eligible,
the I00 hours of tape must be de­
livered to a single purchaser within
the 90-day period. starting with the
first delivery. A "single purchaser"
may be any commercial or educa­
tional TV station. or the flagship of
a network or station group.

Stations in Jamestown Join
For "VD Information Days"
Two radio stations in Jamestown,
New York. WJTN and WKSN, in
late November pooled their resour­
ces for two days to mount an attack
on venereal disease in southwestern
cw York State. Calling them "VD

Information Days," the two stations
continued on page 18

The
Pick-Up
Pros.

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

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

Eric Small. Chief Engineer for
WOR-FM. likes the way that Stanton
cartridges stand up under the wear and
tear of continuous use. "We standardized
on Stanton a couple of years back."
Small said, "and we haven't had a
cartridge failure since ." Studio
Supervisor Artie Altro concurs.

Whether you're a professional or
simply a sincere music lover, the
integrity of a Stanton 681 Series
cartridge delivers the quality of
performance you want.

It affords excellent frequency
response, channel separation,
compliance and low mass and tracking
pressure. And every Stanton cartridge is
fitted with the exclusive "longhair"
brush to keep grooves clean and protect
the stylus.

For complete inf ormation
and specifications on Stanton
cart ridRes. II'rite Stanton
Magnetics, Inc .. Terminal
o-t.». Plainview, L. l. 11803. STaNTOn

All Stanton cartridges are designed for
use with all two and four-channel matrix

derived compatible systems.
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Sensitivil)r 10mV
Stabilities lo+5parts in tom/~4h1·s.

Rattt~ry011lion
S770 1111"dt•li\e1·y :iodays

All models frequency expandable
Resolution to 9 digits or 0.1 Hz
Small size, 31/2" H, 112 rack W
BCD output for systems use

Remote programming

$770

21) 1007

. -··-
$1,050

512
·MHz·

\ \
S04.S9$I ...•.

••••- t . I

$1,395

Now choose from the industry's widest selection of
frequency counters! For details or a demo, contact

your Scientific Devices office or Concord
Instrument Division, 10 Systron Dr., Concord,
CA 94520. Phone (415) 682-6161. In Europe:
Systron-Donner GmbH Munich W-Germany;
Systron-Donner Ltd., Leamington Spa UK

SVSTRON DONNER

$2,295

'I

The Systron-Donner Instruments Group:
Alpha Scientific O Cd'mputerSystems O Concord Instruments O Datapulse O Kruse Electronics O Microwave O Trygon Electronics
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THE

IN

V
T
"Qualifv-SerYice

and Price!"

Yes, quality, service and price
on CATV systems are the rea­
sons for Fort Worth Tower's po­
sition as the industry's leading
supplier. Experience gained as
a pioneer supplier of CATV en­
ables Fort Worth Tower to pro­
vide you with a quality product
at o price that is reasonable
and attractive.

Take advantage of our experi­
ence. For assistance in systems
planning, engineering and com­
plete systems quotations

O.U OR WRITE TODAY

"?Oltt 1f/<nd 7tUtle'i
COMPANY, INCORPORATED I

P.O. Box 8597, fort Worth, Texa•
(817) JE 6-5676

-Associated Companies-
1om my Moore, Ine

Big Stete Engineering, Inc
lower Construction Finance, Inc
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donated large parts of their airtime
to community groups for inter­
\ ÍCV>'">.qucxtior», and answers, kc­
turcs. dc-igncd to arouvc listeners to
the nature, dangcr-, and counrcrat­
tad,, lor venereal Ji-,e·a'">C'">.Cooper­
ating \\CIC count) health depart­
mcniv, local ph yxiciar», hospitals.
cduc.uional inxritutions; and the
wr.<,"I w.r r"' Broadcast Action
Council.

Tacoma,
Ind., and

SMPTE To Have Tech Con­
ference in Chicago in April
I he· SnL'll'l\ of Motion Picture and
Telex ivion - Enuinccrs announced
l\pnl 8 to 13. ~1973. ª' the time'.
.md the H:- .ut Rcgcnc , O'Hare Ho­
le I in Chicago as the place, for the
I 13th Senn-Annual TL-chnical Con­
ference. J\1;1tt Herman. of the Geo.
\\ Colburn l ab .. was named Ar­
rungcmcnt , Chairman. Details:
S'\1P 11-. 86~ Scarsdale Avenue,
~c1 r-d .rlL'_ '\'.Y I ()'i83

TPT Buys Cameras To Ex­
pand and Upgrade Program
Production
\\'ith the purchav, 11f 14 new color
IL'k\ i-ion camcr:1'"> ·¡ L'icPrornp I c1
C11rpor:1t1on Í<, expanding program
prlld11L·tilln. and upgr;1ding 'ignal
qu,ilit). Ior cahl, '-\\lC111' in seven
m:1j11r market arc.rv, 1 he carncrav
c:1mL· fri1111Comm. rcial l-lcctronicv,
lnc . ni J\1nu11t:1i111IL'W, Cal. /\c­
L·1ird1ng Ill I e'liL· H. Reau. vice
pre '-Ide nt and gcnL·1:rl manager of
·¡PT Ca hie T\' DJ\ i-inn. the ncw
c:1mL·1."" will l·l1min:1k haudicaps in
u1\L'l:1&e· of cit~ council mcciingv,
<port-, cvcnt-, i11 local g) ms. or mu­
,¡c :111dd1;1m,1 Ill high school audi­
l<ll iurn-. \\ here li¡,'ht i-, apt In he
1"11 Cabl, "\tern\ bcnc fiuing arc
111 I'"' ·\ngLIL'-. Oak land, Reno.

Florence, Ala., Gary,
Morgantown, W. Va.

NAEB Puts Forward Plan for
Five-Year CPB Funding
Fducational Television Stations, the
tclc , i-,1on arm of the National As~o­
ciation of Educational Broadcasters,
ha-, :1J1anccd a three-part proposal
for fi\ e-:- car funding of public
hro.rdravung in the l 'nircd States.
The plan includes a five-year total
of $100 million in federal funds for
the Corporation for Public Broad­
c:1,ti11g: :1 viution operational sup­
port fund. partl , Federal, for local
.ind 11.111on:ilprngr:1 m dcvclopmcn t ;
:1nJ a <,l;1tion Iaci Ii tie-; support fund
Im improvement of equipment and
building new stations. NAEB secs
the· CPB ª' mainlv "íuun e ori­
cntcd ." doing innovative program
LiL'Icloprncnt ;IJ)u prm iding national
leader-hip, not day-to-day opcr­
:1t ion.

AVCO and Meredith Join
To Make Children's Programs
A \'CO Broadcavting and the broad­
cavt div Í\ÍOn of the Meredith Cor­
poration. each with five tclcvi­
<ion -,1:1tion\, have joined forces to
p1odUl'L' ;1 '-l'IÍL'\ of prirnc-tirnc pro­
l' 1:1m-, for eh i Iti re11. t he Iwo ÍI r Ill'>
:1n11011neL·din December. ·¡ her e v. ill
he n111ehour-long <pccial-. two of
w hich llL'IL' cornplctcd .u the time
of the announcement One. called
"I <llll Children ." d"pl:1:-.., the life
<.tylc~ of four divadvant agcd children.
with the -,tory told mainlv in the chil­
dren\ 01\11 1101d' ·\1111lhL1prllg.1.1111
i-, bavcd un the flL·tilln:tl di:11\ of ;1
child corning Ill \me11L.1 <;n the
Mavflo« er 'J he \L'l IL''- w r]] Ix
-,ho~\ 11on Ihe '11e·1nl11h:111d¡\\'CO
-,1:1t1n1h.;111d";rl-,o .rv.ul.rhlc tooth-
L I'- ihllllll'h \ \'( () l'llll'l:llll Salc-.
(, I ,l\I ..1~1h <;1. Nev. )_;rnJ.. 10017

continued on paf'P 6?

CDmPLITEA~ASS~STE[]
TRANSMITTER

AEmDTE CDílTADl
For Television - Broadcast Applications

See it during the 1973 NAB Convention as presented by Moseley Associates, Inc.
111 CASTILIAN DRIVE
GOLETA CALIFORNIA 93017 ,
TELEPHONE (805) 968-9621
TELEX 658448

ASSOCIATES, INC.
SANTA

MOSELEY
PARKBARBARA RESEARCH
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INTERPRETING THE~~~[}tfTIONS

Broadcast Re-Regulation:
Relaxation 01 Operating Rules

In separate November and December broadcast ac­
tions, the Commission both relaxed and deleted cer­
tain operating rules which heretofore caused broad­
casters considerable inconvenience. Acting to pro­
vide substantial relief from uunecessarv operating
burdens on both itself and the licensee, the Commis­
sion issued its actions "to reflect more accurately the
present state of broadcast technology and oper­
ation." Herein, BM IE will treat its changes in rules
pertaining to l) meter reading: 2) transmitter inspec­
tion; 3) logging: 4) station identification; 5) identifi­
cation of taped. filmed, or recorded material; 6)
rebroadcasting programs of other stations; and 7)
filing certain contracts. The changes follow.
Meter Reading

Recognizing the sophistication of station equip­
ment in general use today, the Commission relaxed
the requirement that meter readings of broadcast
transmitting systems be made every 30 minutes to
reflect present-day performance and reliability
norms. The operator need now take such readings 1)
at the beginning of each operating mode. and 2) at
intervals not exceeding three hours, and enter them
in the operating log.
Transmitter Inspection

Likewise, recognizing the present state-of-the-art
of transmitting equipment. the Commission relaxed
its former five-day per week, 12-hour interval in­
spection requirement. Hereafter, AM, FM, and edu­
cational FM transmitting equipment need be inspect­
ed at least once a week, with an interval of not less
than five days between inspection and normally cer­
tified conformance via logging. Yct the Commission
warns that the operator is in no way relieved of his
responsibility to make certain that his station is in
conformance with the Commission's Rules and the
station authorizations. Relaxation obtains to the
procedural requirement, not the substantive compli­
ance.

20

Logging
Further provision was made for the convenience

of the operator to permit him to more conveniently
maintain his logs. Now. if he so desires, the operator
may keep his operating and maintenance logs in one
tectuiica! log by recording each, individually, on the
same sheet in the common log.

Station Identification
Deleting its tedious rules on "program interrup­

tion." "deferred station identification," and "equip­
ment performance measurements." the Commission
significantly cased its station ID two-minute parame­
ters. It eliminated its previous requirements that I)
TV operators identify their stations within two min­
utes of the hour. and 2) AM and FM operators
identify within two minutes of the hour and half
hour. In the provision's place was substituted the
requirement that broadcasters identify their station
I ) at the customary commencement and close of the
day's operations, and 2) as close to the hour as
possible. or at "natural breaks" in the program fare.
Flexibility has displaced rigidity in the Commission's
approach to re-regulation of broadcasters.

Identification of Taped, Filmed
or Recorded Material

Recognizing that recorded fare (audio and video­
taping, filming, and recordings of vocal-instrumental
material I serves as the vital basis of both TV and
radio programming, the Commission significantly
loosened what was formerly known as its "Mechani­
cal Reproduction" rule. The Commission eliminated
its separate rules for AM, FM. Ed.-FM, and TV. Jn
its stead, it substituted the following. First, taped,
filmed. or recorded fare must be identified as such
(i.e., "taped." "filmed." or "recorded") at the begin­
ning of the program if 1) time is of special signifi-

continued on page66
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KPRC-TV, Houston, discovers what
our "Cart" machine won't cost them.
At the NABConvention,Paul Huhn­
dorff saw a lot of possibilities for
using our TCR-100 Recorder at his
station. He's Vice President-Opera­
tions at KPRC-TV.
But then came the big question.

Could the Cart machine justify its
purchase by the money it saved the
station?

Mr. Huhndorff decided to findout
with an in-depth cost-effectiveness
study.
The first thing it revealedwaspos­

sible savings in head cost.
KPRC's average spot is 30 sec­

onds, at an average rate of 100 per
day. Head contact is about 32 sec­
onds on the TCR-100, compared to

The cost-effective TCR-100 at KP RC-TV

FEBRUARY,1973-BM/E

about 120secondson a reel machine,
for a reduction of about 75%.
Applying this figure to 1971'stotal

head cost of $12,870,Mr. Huhndorff
projected KPRC's savings at $9,652.
Labor worked out to about 365

man-hours per year for the Cart ver­
sus 1,278 hours for a reel-to-reel re­
corder. That meant savings of about
$9,130a year.
Total reductions in head cost and

labor cost-$18,782 a year.
And, since the Cart eliminates the

need for making up a daily spot reel,
further savings accrue-$10,950 in
manpower and $4,000 in headwheel
cost for recording the spots.
This $14,950spot reel saving com­

bined with the above $18,782reduc­
tion in headwheel and labor cost
enabled Mr. Huhndorff to project
yearly savings of well over $30,000
for KPRC with the TCR-100.
So the station ordered a TCR-100

and combined it with one of the six
RCA TR-70 recorders in their tape
room.
Soon after installation, the TCR-

100 was handling some 125 play­
backs a day, plus recording 25 to 30
new spots each evening for the tape
library. Mr. Huhndorff expects to
maintain a current "library" of 1,200
to 1,500carts.
(Continued on next page)
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(Cont'd.)

The TCR-100 is connected to a
delegare system which allows it to be
remote-controlled from any of four
control rooms. especially important
in a station with such a strong news
emphasis as KPRC-TV.

And the TC R-100 frees for pro­
duct ion use a reel machine' that was
previously tied up full-time handling
spot reel commercials.

In fact. the Cart has measured up
to expectations so we'll that the de­
livery schedule has been accelerated
on the' second TCR-100 for KPRC.

Mr. H uhndorff foresees many ad­
ditional advantages from the second
Cart machine. It will be located in
the film room and used for play­
backs. while the TCR-100 in the tape
room handles all record functions.

In addition to recording spots. this
machine will be used to record net­
work news stories. one segment per
cart. This will make it easier for

KPRC to assemble material for daily
news programs and to update them
for later broadcasts.
Tapes from various news services

will also be recorded on carts as in-

Number delivered
Number of commercials broadcast
Present rate (commercials/day)
Man hours saved
*Estimate

79
1,505,000*

9,100*
62,290*

KARO-TV. Wichita, Kan.
KATU-TV, Portland, Ore.
KBTV. Denver, Colo.
KCEN-TV. Temple, Texas
KHO-TV, Spokane. Wash.
KIRO-TV. Seattle. Wash.
KNTV. San Jose. Calif.
KOB-TV. Albuquerque. N. Mex.
KOCO-TV. Oklahoma City, Okla.
KOMO-TV. Seattle, Wash.
KPLR-TV. St. Louis. Mo.
KPRC-TV. Houston. Texas
KPTV, Portland, Ore.
KRON-TV. San Francisco. Calif. (2)
KSD-TV, St. Louis, Mo.
KSLA-TV. Shreveport. La.
KSTP-TV, St. Paul. Minn.
KTBS-TV. Shreveport. La.
KTRK-TV. Houston. Texas
KTSM-TV. El Paso. Texas
KVRL-TV. Houston. Texas
KWGN-TV. Denver. Colo.
KWTV. Oklahoma City. Okla.
KXZY-TV. Spokane. Wash.
NBC. Network. N. Y. C. (4)
NBC. Network. Burbank. Calif. (2)
WAFB-TV, Baton Rouge, La.
WAPA-TV. San Juan. P. R.
WBAL-TV. Baltimore. Md.
WBAP-TV. Fort Worth, Texas (2)
WBAY-TV. Green Bay, Wisc.
WBNS-TV. Columbus. O. (2)
WBRC-TV. Birmingham. Ala.

IPI£ Cell-ElleclltWB Stalf-TCB-•
BEIDCOST
Head contact, reel machine

(av. 30-sec. commercial)
Head contact, TCR-100
Reduction in head contact

1971 head costs
Projected headwheel savings

LIBOBCOST
Man-hours, reel machine
Man-hours, TCR-100
Man-hours saved
Projected operating labor savings

ELIMINATION OF SPOT REEL
Labor (3 man-hours per day@ $10/hr.)
Head cost (2 VTRs at about $2/hr.)
Projected spot reel make-up savings

TOTAL PROJECTED SDllla

22

TCR-100 Box Score

TCR-100's Delivered

Austarama TV, Melbourne. Australia
CHAN-TV. Vancouver. B. C.. Canada
London Weekend TV, London. United Kingdom
TIMSA, Mexico City, Mexico
Venevision. Caracas, Venezuela

WBRE-TV, Wilkes Barre, Pa.
WBTV, Charlotte, N. C.
WDAF-TV, Kansas City, Mo.
WDAY-TV, Fargo, N. D.
WDCA-TV, Washington, D. C.
WEAT-TV. W. Palm Beach. Fla.
WECT-TV, Wilmington, N. C.
WFMY-TV. Greensboro. N. C.
WGN-TV, Chicago, Ill.
WGR-TV, Buffalo, N. Y.
WISN-TV. Milwaukee. Wisc.
WJAR-TV, Providence, R. l.
WKBW-TV, Buffalo, N. Y.
WKRC-TV. Cincinnati, O.
WKRG-TV, Mobile, Ala.
WKYC-TV. Cleveland, O.
WMAL-TV, Washington, D. C.
WMAO-TV, Chicago, Ill.
WNCT-TV. Greenville, N. C.
WPTV. Palm Beach, Fla.
WRAL-TV. Raleigh, N.C.
WRC-TV. Washington, D. C. (2)
WSAV-TV. Savannah, Ga.
WSB-TV, Atlanta, Ga.
WSOC-TV, Charlotte, N. C.
WSPA-TV. Spartanburg, S. C.
WTAE-TV, Pittsburgh, Pa.
WTAF-TV. Philadelphia, Pa.
WTVC. Chattanooga, Tenn.
WTVN. Columbus, O.
WUAB-TV. Cleveland, Ohio
WUTV, Buffalo, N. Y.
WWL-TV. New Orleans, La.

120 sec.
32 sec.

75%

$12,870
$ 9,652

1,278
365
913

$ 9,130

$10,950
$ 4,000
$14,950
$33,732

dividua! segments for instant access
when needed as "fillers". Until now,
several VTRs might be used for
these "fillers" in a single newscast,
often interrupting KPRC's produc­
tion schedules.

In addition to operational econo­
mies, the TCR-lOOs will enable
KPRC to expand its commercial
production capability by making ad­
ditional tape machines available for
this use.

In today's burgeoning Houston,
more and more business is expected.
And because KPRC insists on cost­

effective equipment, more profit is
expected, too.
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Repackaging the TK-44 Camera into
a studio/portable ''convertible'~
Because of more and more produc­
tion demands, CFTO-TV, Toronto,
recently needed a couple of hand­
held color cameras that could go
where their seven TK-44 cameras
couldn't.
Renting portable cameras wascon­

sidered and turned down as too ex­
pensive. Buying new hand-held
cameras was evaluated and rejected
as both costly and risky in terms of
maintaining picture quality.
CFTO's imaginative solution was

to repackage two of their TK-44s so
that they can be used either as port­
ables or studio cameras. By so doing,
they have achieved flexibility,mobil­
ity and top quality color at moderate
cost.
Oneof CFTO's hand-held cameras

is pictured on a production assign­
ment. The camera head and elec­
tronic viewfinder are enclosed in a
formed sheet metal housing. Chang­
ing the yoke-tube assemblies, beam
splitter and preamp electronics over
to the new housing takes only about
twenty minutes.
In addition to the optics and 10:1

manual zoom lens, the camera head
also contains intercom facilities, a
call button for video control, and a
switch for effects display on the
viewfinder. The entire unit weighs
38 pounds.
The back pack contains all the cir­

cuit boards from the TK-44 except

Camera-head design permits optics to
be adjusted while camera is carried.

FEBRUARY,1973-BM/E

..
On remotes or in the studio, CFTO's hand-held TK-44s provide
extra flexibility.

preamps. Conversion of this unit
takes only ten minutes.
A 15-foot multi-coax cable was

custom-made to connect the camera
head to the back-pack electronics.
The housing is sheet metal, hinged

to open like a book. It weighs twenty
pounds fully loaded, including cir­
cuit modules, video switching for the
viewfinder, cable and control func­
tions, and RGB video triggering
switches for making circuit checks.
In studio or hand-held configura­

tion, the convertible cameras operate
from the standard TK-44 CCUs,
which simplifies control panel lay­
out. And, of course, modules are
identical with other cameras in the
system, making maintenance easier
and reducing spare parts require­
ments.
The portables have had ample op­

portunity to prove themselves-at a
religious youth rally in Dallas' Cot­
ton Bowl; at Canadian Football
League games; and at the 1973Miss
Canada Pageant.
CFTO-TV is enthusiastic about

the results of the "new" cameras,
particularly noting their ability to
get cinema uerité shots like tight
closeups, angles, and tilts, which

=··
CAM CA9L( CONN

SACK- PACK LAYOUT

makes the units ideal for commercial
production.
Results have been so good that a

third conversion is now being
planned.
It all goes to show what can be

done with good equipment ... mixed
with some imaginative thinking.
For more details on CFTO's con­

vertibleTK-44cameras,seeBROAD­
CAST NEWS, Vol. #148 (Decem­
ber, 1972).
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RCA beadwheel passes 5500-hour mark.
KBTV, Denver. reports some inter­
esting statistics on a VTR head wheel
panel.

Installed on one of their TR-70s
two years ago, it has now logged
over 5,500 operating hours. And the
tapes it turns out still show no signs
of deterioration.

According to Director of Engi­
neering, Herb Schubarth, pole tip
projection has been holding at one
mil for the past eight or nine months.

Such stubborn resistance to aging
is unusual, even in RCA's durable
Alfecon II headwheels. And pamper­
ing, certainly, was not the explana­
tion at KBTV

The work assignments cover the
whole gamut- production, dubbing
and network delay, with particular
emphasis on recording.

And the operating environment
doesn't exactly meet "white room"
ideals. It's the busy KBTV tape
room where all five RCA VTR's are
worked hard and given ordinary
attention.

But then, long-lasting headwheel
replacements aren't a novelty at

The new 3kW BTF-3El FM Trans­
mitter is shown here with Phil Rob­
erts, General Manager of station
WCBR-FM, Richmond, Ky., owners
of the first such transmitter pro­
duced.

It's a self-contained 2-tube system
built to meet requirements of multi­
plex and stereo operation. A single
compact cabinet houses the entire
transmitter, including the harmonic
filter.
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KBTV Another one of their replace­
ment headwheels chalked up 4,100
operating hours before it was retired.

Which means that KBTV is well­
qualified for membership in the RCA
"1,000-Hour Club", which now num­
bers 165 customers and 325 head­
wheel panels.

So if you've got problems with
headwheel life, why not follow the
example of the experts? Go talk with
your RCA representative. He can
help your VTR's grow old grace­
fully. And profitably.

KBTV's long-life
Alf econ Tl headioheel.

Circle 162 on Reader Service Card

Products in the news.
The solid-state "Direct FM" mod­

ular exciter system, BTE-15A. is
mounted for easy visibility and
access.

And other interior components are
readily available for servicing, with
conveniently located meters and op­
erating controls. A swing-out, hinged
front panel mounts the controls and
relays for local and remote operation.

Circle 163 on Reader Service Card
RCA Type RT-27 Audio Cartridge
Tape Recorders are helping the Uni­
versity of Minnesota to service the
news media better with quick access
to up-to-date briefings.

A simple telephone call connects
the dialer with one of three RT-27
recorders loaded with prerecorded
messages of interest. The recorders
are stacked on a three-line telephone
rotary system that starts with the
first ring tone.

John Kalbrener, Broadcast Direc­
tor of the University News Service,
observes that "Vir tua l ly everyone
who uses the facility here lets us
know that the sound quality is every­
thing from fantastic and incredible
to no less than great."

Circle 164 on Reader Service Card

Our Ampex Mark X
bead\Vbeelre\VOrk
program is still
going strong, too.
To date, more than 200 cus­
tomers have had their Ampex
Mark X headwheels reworked
by RCA, using the Alfecon II
material for extended life.

The maximum cost for RCA
reworking an Ampex head­
wheel remains at $990.

A point worth mentioning is
that an RCA rework includes
repair or replacement of all
parts necessary to bring head­
wheels up to original specifica­
tions. Your RCA representative
can give you further details on
the program.

Low-cost BC-14 Series Audio Con­
soles for broadcast use and CCTV,
CATV and commercial sound sys­
tems. There are 6 models, for mono,
dual-channel, or stereo, either as
console or as rack-mounted units.
Prices start at only $795.

Console features include 4 mixer
positions that handle up to 16 in­
puts; push-button input selection and
audition provisions on all input mixer
channels; and input transformers and
preamplifiers included for all chan­
nels.

The consoles contain program and
monitor amplifiers, audition cue
with built-in speaker, and speaker
muting/warning light relays.

Circle 165 on Reader Service Card
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NAB's 51sl: Will Be The
Biggest Ever In Exhibit Space;
Program SliU In Development
Facing the problem of fashioning a sequel to their
bang-up Golden Anniversary Convention of last year,
the National Association of Broadcasters (as this
is written in mid-January) is still deep in prepara­
tion of the program for the 51st, to run March 25-28
at the Shoreham Hotel in Washington, D.C.

On the exhibit side, the show is already a smasher:
the 60,000 square feet available is all sold, with an ex­
tensive waiting list. That's more than l 0% above last
year's 54,000 square feet and an all-time high.

With the U.S. Government right next door, it can
be presumed that a good proportion of the programs
will include relevant government personnel as speakers
or discussants, and that there will be special sessions
(or perhaps meetings with congressional or regulatory
bodies) on government-relation topics that are stirring
the industry: guidelines on license renewals and re­
regulation of radio, to mention just two.

Only a few manufacturers had announced the prod­
ucts they intended to show at the time BM I E went to
press. The following list, therefore, is most prelim­
inary: the complete list will appear in the March issue.

Marconi Communications Systems, Ltd.: New tele­
cine equipment.

International Video Corporation: New broadcast
cartridge unit with one-inch tape.

Rank Precision Industries: Taylor Hobson Optics.
Rupert Neve and Company: Broadcast consoles.
American Scenic Company: "Insta-Key" non-reflec-

tive fabric for "Chroma-Key" background technique.
Moseley Associates: Computer-assisted remote con­

trol equipment.
Some other British firms who will be present (prod­

ucts not yet stated) are Autocue, Ltd.; Evershed Power
Optics, Ltd.; Link Electronics, Ltd.; Matthey Printed
Products, Ltd.; and R. W. Yinten, Ltd.

NArMB Plans Double-Header
The National Association of FM Broadcasters. meeting
in the Hilton Hotel in Washington, March 22-24 (just
before the NAB), will have as its convention theme.
"FM, The Opportunity Medium." The program is not
yet completely blocked out, but advance word is that
it will include several sessions on FM sales and pro­
motion, a full complement of engineering sessions. and
one or more sessions on quad broadcasting. The an­
~ual Armstrong Awards will be given during the meet­
ing.

One topic that will get plenty of attention is the
re-regulation of radio which has been opened for dis­
cussion-and eventual action-by the FCC. In prepara­
tion for the convention sessions, and as a stimulant and
guide for action, the NAFMB on February 22 will
conduct a one-day meeting in one central city in each
tate, to which all radio broadcasters in the state will
be invited to express themselves fully on the subject
of re-regulation. John Richer, president of NAFMB,
aid: "The FCC has been pleading for feedback from
radio broadcasters on re-regulation to help their task
force make recommendations that would be practical
... Broadcasters have not really responded .
NAFMB decided to provide leadership ... in this
vitally important project."

FEBRUARY,1973-BM/E
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This unit is quality engineered to switch video signals (fre­
quency response ± 1 dB to 8 MHz) and is fully colour com­
patible (Diff. gain.e 1°6;Diff. Phese«: 1º; 10-90% APL).

Inputs have a high impedance high drive amplifier (feeds up to
36 outputs without distribution amplifiers) and output ampli­
fiers have preset corrective circuitry (Tilt; line «: 1°6,field <2%).
The quasi-electronic crosspoint is superior to a mechanical
switch (crosstalk typically-50 dB at 10 MHz) and all buttons
are illuminated (standard).

The balanced audio system (Crosstalk -65 dB) has solid state
input and output amplifiers (frequency response ± 0.5 dB;
20 Hz to 20 KHz) with bias and gain adjustment.

Excellent value (compare the price - $34 per crosspoint for a
12 x 12 Audio follow Video System). Available (4-6 weeks
delivery) with 12 inputs and 1 - 12 outputs. Looped through
inputs allow output expansion to 36 without distribution
amplifiers.

All units are aligned, checked and run for two days before a
final check against the published specification. Full technical
and sales back-up are instantly available from our Vancouver
factory. Price includes duty, air freight, one year free parts and
repair warranty and a comprehensive manual.

Circle the reply card number for the name of your nearest
dealer.
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SYSTEMS LTC. ~ ~....,,

105 East 6Bth Avenue
Vancouver 15, British C:ol..
Canada

Telex04-508605
PhoneC604 J 327- 9446
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We Were Losing Track ol
llir Time Lell To Sell-Now
Our Computer Tells Us
Every Day What's
llvailable By Tom Devaney

Three radio stations-in Omaha, Indianapolis, and Port­
land respectively-use a National Cash Register Century
100 computer for automated logging, a daily availability
chart, and a lot of other bookkeeping besides.

STAR STATIONS INC., with headquarters in Omaha.
operates AM stations KOIL, Omaha; WIFE. Indian­
apolis; and KISN, Portland. Oregon. KOIL and WIFE
have FM affiliates. All have been in a nearly sold-out
position a lot of the time in recent years.

It became impossible to get a timely or accurate
picture of our advertising availabilities. The reason
for this was that we were logging the three AM
stations and the two affiliated FM stations locallv
and manually. We were hard put to keep salesmen
current with availabilities. The manual logging also
slowed all the general bookkeeping and billing
procedures that arc dependent upon the log record.
Adding even more to this corporate complication i<;
the fact that Star Stations has diversified in recent
years-it now has two thriving nonbroadcasting com­
panies whose operations and bookkeeping records
arc also handled at the central oflicc in Omaha.

The way in which all clements of the corporation
arc growing thus created a strong need for com­
puterized operations: some of the reports and sys­
terns that we needed were imposs.iblc to do by hand
with enough speed and accuracy to be useful to us.
But most important was the automation of the log­
ging operations for the radio stations. Broadcasting
is the mainstay of the business. Our capabilities for
logging simply had to be improved.

Star Stations installed a low-cost NCR Century
l 00 computer in the Omaha office. and logging op­
erations started there. Later both Indianapolis and
Portland will go on-line with the computer to take
advantage of the same programming. Using the
computer. Star is now creating logs for the AM and
FM operations in Omaha. These logs arc produced
the day before airing, starting at 2: 00 p.m. It takes
only about 23 minutes to run each day's 24-hour log
for both stations.

One of the advantages of the computer system is
that it doesn't restrict the salcsrncu or change the

Mr. Devaney is assistant chairman of the board at
Star Stations Inc.
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method of their operations. The computer was pro­
grammcd so that it wouldn't. The salesmen's prac­
tice has been to sell BTA (best time available) spots
in favor of specific time. requesting a preferred time
if it is available. While there is no assurance that the
advertiser will get his preferred spot in such an
arrangement. it i<;likely that he will come close, and
many feel that it is worth the chance. Actually. the
computerized log helps the salcmcn in these in­
stances by giving them a more timely look at availa­
bilities.

But the greatest advantage is. of course. that the
computer-established log assures us that none of the
stations will go over the limits of advertising in any
given hour. Jn addition, the system helps us sepa­
rate spots so that we will have a more even load in
any given l 5-minutc segment.

All logging information is held in the NCR Centu­
ry computer's magnetic disc file, which holds some
8.4 million characters of information and makes any
record available through its random access capabili­
ties. Jn addition to serving as the basis for the daily
log itself. the information in this file is also used to
develop a number of reports that will:
• Determine the exact air time that has been sold
• Produce accounts receivable reports and do the
full billing operation
• Determine the salesmen's commissions
• Produce a daily recap of the time run
• Produce a monthly recap of the time run
• Produce an availability report (done three times
per week) for the next eight-week period, showing
the salesmen the time that has been sold by day and
by class
• Produce a projection, by salesman, of sales for
the coming month

The salcsmans order, which is a multi-copy
snapout form. provides copies for the accounting,
traftic, continuity, and production departments, as
well as copies for the salesman and his customer.
The broadcast order copy that formerly went to the
traffic department is now routed to data processing.
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Here the account number, the agency number when
applicable, and the product code showing the classi­
fication of the product advertised, arc punched into
punch cards. Also included in the card is the time
length of the spot and the class of time purchased.

At Indianapolis and Portland, terminals will be
used first to capture broadcast order elata; then they
will be used to transmit this data over telephone
lines to Omaha.

lt takes the stations no more than an hour and a
half to punch and verify all the information that is
needed for each daily log, and just over 20 minutes
for the computer to process this data and gcucratc
data for the next day's log.

All the punched information from the broadcast
order form is put into the computer and entered into
each station's master file, where it is sorted by the
week and day for which the time is ordered. From
this the daily reports are made.

The data is then sorted by the length of the spot
and its time classification. making the specific hourly
separations. At this point, if the computer comes to
an hour with more spots allocated than can be al­
lowed, or finds other spots that do not belong togeth­
er (such as similar advertisers running back to
back), it will print out a list of all the spots that
cannot be logged.

These unlogged spots arc not entered in the com­
puter's magnetic clise files at all, but arc printed out
on an exceptions list so that the station personnel
can determine where they arc to be placed. With a
new time designated, they arc reentered in the time
period that is acceptable, exactly as a new order is
entered, and then become a part of the master file.

The next sort is an hourly sequence, and this is
merged with the public service file to determine the
necessary public service time that will be entered.

The result of this last merger is the log itself.
which is formatted in pages that hold one-half-hour's
programming each. After logs have been processed,
the Omaha logs arc generated on the computer's
own high-speed printer. Log data for Indianapolis
and Portland will be prepared on the computer at
Omaha and then transmitted back to the outlying
offices.

The logs which arc produced, in addition to giving
the elates and times in each half-hour segment of the
24-hour broadcasting day, show the total length of
time, the on-off scheduling for each segment, the
type of program, its source, length, and, if taped, the
cartridge number. When completed, the disc jockey
also writes in the on-off time with the account num­
ber.

ftcr the broadcast, the account number and on­
oíl times arc entered and merged daily with the
master file to produce a recap file. It is this file that
is used for billing at the end of each month.

Thus all necessary information for billing, includ­
ing the aging of accounts receivable, is in the file.
The computer, using the master file, can also produce
affidavits of broadcasts whenever necessary. Pulling
out the affidavits used to be a time consuming chore
when it was done by hand. Now we have them in a
couple of seconds.

Before we had the computerized log system, with

FEBRUARY, 1973-BM/ E

its vast amount of detailed information stored in the
magnetic disc files, bi IIing also was a xlow process.
Aging reports on accounts were never available lo
management before the 15th of the month. Now this
information is current, and the reports get lo man­
agcrncnt as soon as the accounts arc hilled, giving an
accurate summary of the accounts receivable for all
live stations, usually by the second of the month.

The type of personal service we have given our
customers has always been very important lo us, and
a lot or th.: salesmen were initially afraid that this
type of service would be sacrificed to sorne extent
through the automation of our logging.

However, we have found that just the opposite
has been true. The salesmen have no lcsx personal
contact with their customers and, in addition, arc
now going to them fortified with timely and accurate
information that has never been available to them
before.

There was a time in the paxl when there would be
days of being sold out without anyone realizing it.
Now the cxact xt.uus of sales i~ known to every
~:.1k~111anin all our markets eight weeks in advance.
making the computer one of the best selling tools we
have ever had. BM/E

•••

The magnetic disc files of the NCR Century 100
computer, which hold 8.4 million characters of data.
provide a randorn-access store of information from
which Star Stations produces logs, availability listings.
and affidavits, and from which they are able to do
bookkeeping and billing and a number of timely
management reports.

An NCR Century 100 computer produces the
log for KOIL·AM and stereo FM stations in
Omaha. It takes only 23 minutes to log the
next day's 24 hours of broadcasting for each
station.
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An Easy Way To Rate
Your AM Signal, And The
Competition' S Too! sy George Endres

Hook a simple oscilloscope to an AM receiver,
with RFon the vertical input and audio on the
horizontal; the trapezoidal pattern
will tell you a lot about the quality of any
AM signal.

THE SIGNAL \\·111c11 E\lANATES from an AM trans­
miner i" L':t,ih made subject to a rather gnnd arm­
chair evaluation by the simple addition of an oscillo­
scope to your living rl10111hi-fi. By comparivon of the
in1agL· produced hv yl1ur xt.u ion and others 111your
mark e; 11uh the d.u a herein. a new degree of con­
trol ()\'CJ'\ Our opcr.uion II iJJ be po-siblc.

The fnlll111·ing dc-cription i-, nf a technique which
i" a1 ailablc t11 tcchnic.rl and non-technical people
alike. It i-, the <ole object of thi-, short article to
place a gl111d \\'eap1111 in the hands of better station
management. It will cost you under SI 00 to add a
general purpo-,c oscillo-copc to ~"'ur hi-fi receiver.
and muid have muluíold return". It wi!'. for the first
time. gi,·e you <orne concrete b.rxi-, Ior comparivon of
your ..sound" with that of the competition. and
provide 11h.u xornc technicians 11ill no doubt con-id­
er an "inva-ion of privacy."

Set up your equipment
Select a f:iirly high-quality receiver. preferably

one upon 11hich vou 1w11·mnk c subjective cvalua­
tion~ of off-the-air quality. It is ncccssnry to have
this set modified by the simple addition of means to
sample the RF available within the set. before it is
detected :111d changed to audio ( scc drawing). A
<ample of the detected audio i~ also ncccs-ary. and
i-, tvpically obtained from the rcccivcrs "rape out­
put." The RF is applied to the vertical input. the AF
tn the horizontal.

The pattern that results i~ of the category de­
scribed as "trapezoidal" and is often used to cali­
brute A\1 modulation monitors. It has the physical
property that at the point where the tapering sides
firvt touch. I00'; negative peak modulation occurs.
by definition.

The displavs available from sets of low quality
will be subject to more or less severe looping along

Mr, Endres is assistant to vice president, engineer­
mg, RKO General.
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the edges of the display due to amplitude and delay
distortions. The receiver used for the oscilloscope
picture here \1':1" a medium quality transistor por­
table and gnvc unclear presentations of highly mod­
ulntcd sr.uion-. The looping is evident in the photo­
graphs.

Check that modulation

A broadcaster peering at the competition this way
Ior the tir'l time has a discovery experience like
\\'alking on the moon. Get acquainted first of all with
the fact that all stations do not produce the same
pattern. The overall size of the pattern has to do
with ~ignal strength. That is pretty much determined
by your license and not of concern here. Next you
11·iJInotice that sorne stations very nearly drive the
trapezoid into a triangle. These are the stations that
arc reaching peak modulation levels near 1001/c.

Regardless of other considerations, every station
vhould be one of these. If the triangle is fully pro­
duced on peaks. and in addition has a bright spot at
the point where the sides meet. unwanted overrnod­
ulaiion is indicated. Occasionally. one will detect a
signal that is apparently severely overmodulated. Be
aware that a directional antenna system can often
cause an effect similar to "selective fading" (familiar
on shortwave) along certain null radials. Along these
radials. severely distorted audio results from the car­
rier being suppressed by the array more greatly than
the sidebands. If. at their common points. such sta­
tions arc not actually ovcrrnodulated, they are legal
and do not cause any problem at all, except to their
own listeners in these areas.

Observe modulation density
Slightly more subtle but far more important in

terms of the "sound" of the station are observations
you can make on modulation density. Comparison
of several stations will often show that although the
handling of modulation peaks is similar, some sta­
tions will tend to produce much more dense and
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Above is the simple modification of a high-quality
AM receiver that allows connection of an oscilloscope
to show signal modulation patterns.

This is a slow-shutter exposure. It shows heavy peak
limiting resulting in dense modulation, however low
peaks are indicated.

Light density modulation showing higher level
peaks. Note that peaks are symmetrical here,
even though this was voice program material.
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filled-in trapezoid putterns than others. They sound
louder. Some may actually produce a bright tr ianglc
almost all the time, but these arc stations using ex­
cessive peak limiting. ro the point of completely
distorting the program matcr ial. Listen to them on
your speaker. You will find th.rt they have a muddy
sound. The optimum ~ig11al will have strung bright­
ness across its mid-points. but mus! raper out in
density at the end-points. This sign;tl can be made to
approach the ultimate loudness. and still retain a
"solid" sound.

Stations showing little density throughout the pat­
tern arc being under-utilized and arc probably ex­
periencing reception problems with local noise
which could be overcome with the use of automatic
gain devices in the audio chain. But it is convidcrcd
very poor taste among broadcasters to be able to
detect the action of these devices during a program.
Several cxis: which key themselves "on" to reset the
gain only when signals above a certain level occur.
These can be applied with a far heavier hand and
still not become apparent lo the listener. They
should definitely be sought in any improvement
campaign.

Determine peak polarity
F'Jr years broadcasters have known that voice,

unlike music, has predominant peaks in one direc­
tion only. If these peaks arc made the AM positive
peaks instead of the AM negative peaks, you can
use a much higher audio level on the very same
carrier because of the larger "room" the FCC allows
on positive peaks. Your observation is most easily
made by reduction of the rf. (vertical) amplitude so
that a sort of tapered horizontal line results with
modulation. Set the center point at some convenient
reference and merely note the length of the deflec­
tion in each direction from the center point. The
positive peaks arc toward the wide end of the ta­
pered line and should extend further on speech.

How to cheat on the system
If peak polarity and modulation density are the

only observations you care to make, it is possible to
ignore the rf connection suggested in this article and
display only the audio. You can determine the
deflection of positive peaks knowing that it is the
same as that in which inter-station noise pulses
point. You might further increase your eyestrain, but
it is also possible to make valid observations on
modulation density, using this one-dimensional dis­
play, by running the intensity control up and down
as you watch. BM/E
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When you take Cohu's
Model 1500 Color Film Camera
and combine it with Eastman
Kodak's CT-500, it's quite a
system, especially when these
two units together are priced
nearly the same as the base
price of other color film
cameras alone. It's like getting
two for one.

In addition to its moderate
price, the 1500 gives you a
proven and superior method
of correcting for film base and
dye transfer errors utilizing
instant black and white paint,
auto sensitivity and black level
control. For gross film errors,
continuously variable gamma
correction is available in
all three channels.

The Model 1500 was
designed with a simple and
efficient optical system which
transmits better than 65 percent
in any one channel through
the sealed dichroic
beamsplitter.

This permits the camera's
vidicons to be operated at
relatively low target voltages
and very low dark current
resulting in low lag, long life,
and better black level stability.
This sensitivity precludes the
need for expensive lead-oxide
tubes.

Featuring a rear-loading
parallel yoke system that can
be retubed in seconds, the
Model 1500 is virtually free of
registration problems en­
countered in other color film
cameras and can be totally
retubed and set up from
scratch in 20 minutes by an
experienced operator. Cohu's
yoke system is not removed

CC>H~cl
ELECTRONICS DIVISION
BAN DIEGO CALIFORNIA

during tube changes and you
are not subjected to alignment
problems inherent in systems
requiring yoke removal.

A passive remote control
station is included and does not
contain video circuitry which
would be subjected to
interference and signal degra­
dation. Throughout, this film
camera features simple
circuitry, unencumbered by the
requirement for 'extras' such
as complex test equipment for
sophisticated circuitry.

It all adds up to the reason
why broadcasters are turning
to Cohu's Model 1500 Color
Film Camera - it's the choice,
not an alternative.

You expect more from
Cohu, and you get it.

Contact your local COHU
Sales Engineer or COHU, lnc.,

P. O. Box 623, San Diego, Ca.
92112. Phone 714-277-6700,

TWX 910-335-1244.

C.i<da-L20 o.n~R.e.Ad.er_..Su~i."-".-C.udwww.americanradiohistory.com

www.americanradiohistory.com


1Transmitters:
The Price is Righi;
Operation is Reliable
TRANSMITTER DEVELOPMENTS move along at a tur­
tle's pace and there's hardly ever a "new gener­
ation." The only possible exception might be the
differences between the TV transmitter of the 50\
and that of the 70's.

A sound transmitter design can stay unchanged
for years. There's been a general shift io solid state
circuitry up to the final stages, but at least one
manufacturer has resisted replacing tubes as long as
it takes a half-dozen transistor stages to do the job
of a single tube.

There's been an obvious trend toward remote
control and practically every transmitter is adaptable
to such operation.

True, there have been some modulation innova­
tions, as intermediate frequency modulation in TV
transmitters and Ampliphasc and Pulse Duration
Modulation in AM, but a prime motive for the AM
modulation change may have been economy rather
than quality improvements, as we shall discuss later.

In fact, one doesn't really pick a transmitter from
a point of view of technical innovation or advanccs­
such as superior technical specs. The main consider­
ation is selecting a rig that is easy to operate and
maintain. Ability to get back on the air without
delay in the case of failure is probably the overrid­
ing consideration in picking a transmitter.

Of course, the market for transmitters hasn't been
anything to get excited about, thus dampening inno­
vation. With a virtual AM freeze, practically no new
AM stations are getting on the air. AM is a replace­
ment market only. If replacement equipment was
purchased as soon as the initial investment was fully
depreciated, there'd be a market of 500 AM trans­
mitters a year. Unfortunately, from a marketer's
point of view, broadcasters get almost double that
depreciated life. There's not enough AM market
around to keep a good designer on the payroll for
the exclusive job of improving the transmitter.

About 100-plus new FM stations may get fired up
each year, but a goodly portion of them may be
peanut-powered educational stations. Thus FM is not
a big market, but at least there is some new market.

In the TV category it is, of course, mostly a
replacement market except for a dozen new UHF
public stations in the last few years (a rate that will
slow in the face of the Nixon budget for HEW and
the Administration's miniscule support of public
broadcasting). In TV, a replacement market need
not be sneezed at. The new class of TV transmitters
available since '69-'70 put out better signals. A ma­
jority of all- the VHF stations are ready to go with
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the new g<.:;1r-p;1rtieul;1rly ;1s t hcy plan remote con­
trol operations.

Shifting sands in the marketplace
The relative smallness of the market coupled with

the drop in capital equipment purchases in '70-'7 I
has been a strain on equipment manufacturers try­
ing to serve the market. Companies with high over­
heads tend to price themselves out of the market. If
they stay competitive, they operate at a loss. Corpo­
rate management thus reacts by cutting sales and
service functions to the point that broadcasters be­
come lcary of the company-which in turn dimin­
ishes sales further.

These factors have been responsible for sorne
shuflling in the marketplace and basically there arc
fewer suppliers than in 1970 when BM IE last tabu­
lated manufacturers and transmitters available.

In the TV transmitter arca, GE is no longer a
separate source (Gates, which purchased the GE
broadcast group, already had its own line of trans­
mitters). Visual Electronics has dropped its UHF
unit. Standard is, at least presently, out of the busi­
ness, as is Ampex, but CCA is a new source having
purchased the Ampex RF Product lines.

In the FM arca, the tables arc smaller again
through the elimination of Visual and Standard.
However, AEL has more types.

In both the FM and AM categories the name
"Sparta" replaces "Bauer." Visual has dropped
from the AM list, although P.A.T. Products, Bryn
Mawr, Pa., traces its lineage to that line. Continental
has changed ownership. Original founder, James O.
Weldon, has repurchased the operation from Re­
salab Inc. BM/ E's 1970 list was also somewhat
padded by non-FCC type-approved units.

As we head into 1973, the supplier picture is
more stabilized and a buyer won't have the basic
worry about whether his source will be around for
servicing. The first evidence of this should be seen in
the sales efforts of companies. Those surviving will
be aggressively marketing in I 9-¡3. Former GE per­
sonnel are either now at Gates or elsewhere. Collins
Radio, hit by corporate problems, has its financial
position squared away and will come on strong to
remedy any impression left by competitors that it
was out of the picture. RCA is making an impres­
sion that it is, without question, in both TV and the
AM and FM business and really never ignored the
latter. Sparta has problems in getting known as other
than a west coast regional company and is in there
pitching strong in the east and south. Wilkinson,
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AM Transmitters: Modulation Allernalives Are
Available, Bui l.illle Other Change

having a secure and solid international nitch, is in no
frc1lly [or new business but will take orders from
anywhere. AEL Broadcast Div. has made a dent
in the FM market as mentioned, and is now re­
working its AM line to come up with what it terms
t rulv -,1;1tc-0f-thc-art equipment. (Sec box.)

Riding a -trong upward 'wing i-, CCA Electronics.
While other companies have been caught up in the
turmoil of declining markets and disappearing
profits. CCA ha, moved steadily ahead. shrewdly
pricing equipment to increase both sales and profits.
CCA\ posture at the time of the crunch for others
happened ¡,, serve it well. Fir-r. it "'ª' a low over­
head company: but more importantly it made a sales
virtue out or ~clling tubc-, rather than transistors.
That is. it sold simplicity of operation and the for­
mula <ccrn-, tu have worked well.

The shake-up has tJugllt everyone lessons, In
197'}. there's a clearer understanding on the part of

AT 1 HE LO\\' PO\\'ER Lí\TLS-250W. 1k\V . ."ikW­
the mo-t popular tran-miucrs arc yesteryear's mod­
ck Until the Gates l3C- IH c1111calong, the BC-1 G
wa-, the l;1rgc~t selling J k\V unit. Jt was an all-tube
affair: even the power supply. The newer models
tend to be redesigned earlier units. Manufacturers
redesign':' the exciter. driver, and modulator. but
stay with the same final stage as before.

The BC- IH. like its prcdccc-.sor. u-cs the 83'}.A
triode: t1\P 8)) ...\s arc in the power amplifier stage

"Ga tc-, v c nt through t''º dcvig n-, : fir,t the \·JncuJr<l 11. then thl'

BC-11 l. l he I H u sc-, frwTr and l.itcr tr~tn~1,to1 v.

A transmitter site to visit. Best guide in picking
transmitters is to visit installations and talk to
operators. Location pictured is a ski-resort/TV
transmitter at Jested Mountain, Czechoslovakia.
Photo courtesy Telsa Electronics.

the industry that the market is one of replacement
rather than new business. As one marketer put it.
"We'll stop chasing grant money (for educational
station') and concentrate on selling equipment to fit
a station's needs ... That should benefit everyone.

In the following pages BM 1£ looks at what will
be offered to AM. FM, and TV buyers.

and the modulator abo uses a pair of 833.A.s. This
simplifies the spares problem. The oscillator and
power supply arc solid-state. Gates stayed with the
833A because it is "husky" and can tolerate load
fluctuation and even reduced cooling. Most other
manufacturers use parallel 4--WOA:-, in the output
operating Cla~s C. The CCA AM- I0000 and the
RC A BTA-1 :-, arc typical units. CCA makes a
point that these tubes achieve 1000 hours average
life. (At $50 per tube. that's one cent per hour.)
CC...\ i~ a tube rig (except for power supply I. but
onlv three tubes arc used: the 4-400.A. in the PA
and modulator. a 6146 in the IPA. and a 12BY7A

Every manufacturer claims easy accessibility to parts. Photos shown are
of CCA SkWmodulator and RFarnpl.frer (which could be paralleled for
lOkW). Vacuum capacitors used m tuning.

Most popular transmitter is the one
kilowatter. This one is by RCA.
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The Gates TE-201 is a unique
combination of long-term opera­
tional stability, superior low light
level lag performance, and
complete broadcast quality in a
small, lightweight color camera
that can be used in a wide variety
of broadcast applications.

The TE-201 features unsur­
passed signal-to-noise ratio. A
unique AGC system between
preamplifiers and processor that
maintains highly stable color
balance. A single knob, three
position sensitivity switch that
provides low-light operation
without loss of color balance.

Easy set-up. 10 to 1 zoom.
Virtually all controls are remotely
located from the camera head.
And the combined weight of the
camera head and detachable
viewfinder is only 40 lbs.:
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in the audio driver and oscillator
Wilk in-on U<;C' ..+--WOA<; in the power amplifier.

but C\'L'r\·thing che i' solid <t.uc the modulator.
audio driver. the exciter. and the IPA. Although
1111,rc tran'i'tt'r' than tubc-, arc needed, (a point
CCA likes to make) such ª' in a pre-driver. \\'ilkin­
~Pn ,;,,., thc-.c c\tr;1 'tagL'' arc broadband circuit­
that require no tuning.

Both 1\F:L and Collin. u-,c c xt crr-ivc solid-state
circuitrv in their trunsmiucrv. Solid <true made it
pos-.iblc for RCA to introduce nc.v low power
tr.mvmiucr. which use Arnpliph.r-c modulation-e­
di-cu-ved later.

Five k ilow.ut u.mvmiucr-, h.ivc undergone :I bit
more rcdc-ign. Gate'. in the BC-511. incorporaic-,
truu-.i-tor« in the audio .unplificr« and driver ~tagc'.
in the oscillator. and in the If qagc<.. up to the RF
driver

Cnllin' R20E- l 51' W uanvmiucr u'c' '-t)lid <i.uc in
everything except the modulator ami power amplifier
'Lige,. It further incorporate' an exciter that uses
thin-film circuitry. An ovcnlcv- cr:,tal operate. in
the 2.1 to 4.3 H7 range .ind i' divided down to the
bro.ulcn -t frcqucncy . Thi, prt)\ idc-. high I: stable fre­
quency.

The Wilkinson 5k\V and IOk\V units use transis­
tors to drive the modul.uor lin:ll (which 11,e, t11n
pairs of 4-IOOOA tctrodcs ) . operating Class ABI to
belt nut more moclul.uor ptmer than it rcall: needs.
The CCA 5k\V unit u'c' tube' throughout: ..+-I 000
tetrode- as drivcr« provide ample modul.uion.

Modulation methods
Cl:i"ic:ll tr.ur-miucr dL·,ign L':tlh Ior high leve]

plate modulation which i<; not .ulcctcd bv ch:rngc' in
antenna ln:1di11g. Fuuhcrmorc. 11 LP ir.invniiucr-, arc
<imple tn tune .. -vchicving high le\ cl 111Pdubti1'11 i1,
no Irick -incc :11 5k \\'. 32)() 11:111' of m11d11Ltt11111i<;
sufficient. Several tube combin.uion- can be driven
bv tr;1n'i,1nr' tP reach ihi-, leve].

From the point of view nf cllicicncv . Continent al
introduced high level screen modulation. The need
for clficicncv i-; mo-t obviou- .u the 5Uk\\' level. Jn
the Continental 3 I 7C. the P.\ iuhc-, .uc opcrntcd
Cb" C. To cut down 011 the modulation p1)11·cr
rcquircmc nt-. <creen grid' .rrc modul.ucd r.nhcr
than the plate'. The final tube in the Continental
5k\V and IOk\\' u111t i<; the ..+C:\. I tl.0000.

I here .uc fl'llL'1· choicc-, in till· I Ilk\\' c1tcg1,r:
<incc there arc fc11 'L1ti1'n' u,in~! ihi-, p1111cr and
fewer manufacturcr-. Designs tend t11 follow those
established with 5k\\' units.

Because of cflicicncv and co-t convide rations, as
llL'il ;1, opc r.u ion. 1111"t \ \1 tr.m-miucr in nm :1ti1)n<;
have taken place .u the )tl.tHHI\\' level. We h.ivc
;1lrL·;1d: 1111tcd C1111ti1ll·nt:tl·, '' IL'Ln L vc l modul.u ion-,
,e he mc w hich \\ .r- introduced m.ur, vcur- :1g\).

ThL' C1,11tinL·nt;il .q)pn1:1L·h ~t>t :111.1\ Irom the
need fo1 cxpc nsi , e modul.uion uan-Jormcrs by u-ing
a ph:1,c :1d1 :111ce nciv or], required ¡,, dri' e one of the
ünals. (This operation \\'a' dc-cribcd in ll/11 e,
I 970 rcport.) Another concept th.it i' not new is Am­
pliphasc modulation bx RC~\. It t111) eliminates the
need for a modulator uan-Jormcr. 1he \ irtuc i-, wide
re,pnn'c 'incc 1111.rudio tr.m-Jornu-r or iron i-, ir.-
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volved. Typical response is plus or minus I Yi dB
from 30 to 15.000 Hz. Arnpliphasc has taken on a
new importance because of solid state circuitry.

The solid state exciter is a broadband device with
no tuned circuits. Basically. its a system that uses
two carrier wave transmitters combined. A change
of phase relationship of the CW signals generates
amplitude modulation. Originally developed for
high-powered trunsmiucr-, RCA is now including
the Ampliphasc concept in its low power units.
The manufacturer also makes the point that the
power consumpuon in an Ampliph.isc transmitter is
less than when typical plate modulation is used.
¡, Ampliphasc modulation superior? The best bet

i<>to ask the broadcaster who is using it. Cornpeti­
tors say there i-; no genuine improvement in per­
[ormancc and that the approach was picked primari­
ly to eliminate the cost of expensive modulation
transformers. However. the good low response makes
transmitters sound good.

The 1110,t recent innovation is pulse duration
modulation. first shown at the 1972 NAB Convén­
t iun by Gares. The concept is used in its MW-50
( 50k\V l uanvmiucr and boasts 9or~ efficiency.
PD\1 al-.o has the added feature of not requiring a
modulation transformer or reactor. ln a PDM trans­
miucr the 111nduJ;1tPr operates in a switching mode
as in a digital computer. It has two conditions. on and
otl. Audio inform.uion is contained in the duration
of the on pulse. Actually no new modulation proc­
e-ses arc involved. PDM modulation is still high
lcvcl plate modul.uion of a Class C RF amplifier.
The ditlcrcncc i<; the 111:1n11er in which it i' translated
;111d applied in 'cric' with the RF amplifier plate
'11pp1'-. ThL' audio intelligence i' superimposed on a
70KH; puJ,e ir.un .u a low level. It i-, then amplified
t11 :1 <utlicicnt level to modulare the final RF am­
plificr. -1 he 70KH; component is then filtered out to
leave the .unplificd audio and a DC component
which i' the modulated plate voltage for the Class e
lin:il .unplificr. Thi' climinutc-, the need for modula­
uon trnu-Jorrncr .ind reactor (Sec separate box on
how PO\ 1 i-, gL·nnated. l Overall efficiency is 60 to
70''. ft, distortion i' independent of tube linearity.

.'\lth11u~h peak \'t)!tagc' appearing at the final
amplifier stage arc of the same magnitude as ex­
i'h for anv pl.rte modulated cla'i<> DC amplifier. the
location of the common ground point is changed.
With 110 modul.uion the DC plate to cathode voltage
i' one-half uf the J-1 \' power 'upply voltage. The
li11:1l nmplificr. however. i' 28 kilovolts above
gr1)[itl\I (:I' competitors arc quick to point OU().

Alihouuh the ditl'crcncc-; .unone-t 50.000-wall
transmittc~·s arc far arcatcr than ibosc of low power
unii-; none of the 500 11:1tt. one k ilowau. or five
kilowatt unit-, i<; exactly alike. Differences merit
ill\ c'tiL::1ti1'n. CC.\ u,c,· more tube' than an;, body
l'1'L'. b~1t cl:1i111' easier tuning and operation by incx­
pcricnccd PL'r't)Jl11el. Collins ':1y~ tuning of the 820
F- I i' .uu orn.u ic. A phnsc cornparivon circuit in the
J> r \ :1ut1,111:1tiL·;lll\ c1111tn1J, till' tuning a-. loading i-,
adju-tcd. S!idin~ contnct-, have been eliminated by
111;;n\". Several U~e I ;1CUUlll vuriablc cupacuor-.

CCA back- up circuit breakers (standard on all
t rn nvmit tc r-, ) 11uh fuses in the bias filament and low
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Pulse Duration Modulation:
How It Works
The pulse duration modulator chain starts at a low
level with a 70 KHz square-wave generator, wluch
feeds an integrator to produce a 70 KHz sawtooth
(waveform B in the drawing). The audio input rs
summed up with the sawtooth to produce a modu­
lated sawtooth (waveform C in the drawrng). Feel
to a Schmitt trigger threshold amplifier, this pro­
duces the pulse train illustrated in waveform D-a
series of pulses with a repetition rate of 70 KHz.
with the durations of the pulses representing audio
amplitude at each moment.

The duration-modulated pulse train is ampl.fred
in the driver and modulator stages. Since these
stages are simple switches, capable of turning on
and off at a 70KHz repetition rate with not more
than one or two microseconds of rise and fall time,

voltage supplies for better protection against short
circuits.

Gates builds in a dummy antenna in the BC- IH.
With others, this is an accessory. Sorne manufactur­
ers include more meters for metering points. Just
about everybody claims that they have easy access
for easy maintenance and that they use only the best
components and include oversize blowers. But there
are differences which the astute buyer will find.
Some will impress him.

AM's future
Everyone's equipment is geared for remote oper­

ation, but don't wait for the computer-controlled
AM transmitter to appear. At least not one so so­
phisticated that it senses tube degradation and tells
you when to replace it. There will be automatic
control as there is now, and there is definitely a
trend in design to make it easy for inexperienced
personnel to remedy problems. But cost is a big
factor in the AM market and it doesn't appear to be
a prudent move to replace operators completely.
Sophisticated circuitry may help diagnose problems

FEBRUARY, 1973-BM/E

they a) are very srrnple and reliable; and IJJ mtro
duce extrernely ht tle 1101<,.eor d15tr¡r\irn1.

Tile final modulator tulle feeds t hc a1npl1f1ed
pulse train 111series wrl h the RI- power a m phher
cathode, thr ougt: a low-pass filter that rernoves the
70 KHz s1gr1al and its srdcbands. Whal reaches tile
power amplifier cathode for 11or111al amplrtude
urodutation is, there tore. tite a udro s1erial, al 'J

level l11gl1 er1ougil to fully urodulate the RF out pu l ,
and w1tli very low 1101seand rf1stort1on.

As noted 111t he story, tlus urethod has continu­
ous J 00'1,, 111odul,it1011 ca pa lnuly over a wide Ire
quency range, with automatic carrier level control
and sunpte power level change. Tile RF power
amplifier plate voltage is determined l>y the duly
cycle of the pulse dur atron tr am. The modulator
stage has tile very lug h etncrency characteristic of
Class D a111pllf1ers-wl1en tile pulse tr am is "off."
the tube cfraws no plate power.

and suggest remedies, but human operators will be
around a long time to make decisions and to actual­
ly replace final tubes or modules.

The broadcaster docs have certain options in
dealing with the problems of inexperienced person­
ncl and reliability. It's possible, for example, to pick
dual transmitters with automatic transfer to the
standby unit in case of failure. These systems can
include two oscillator circuits with automatic
switchover in case of failure. However, such systems
have not really sold well for the simple reason that
the broadcaster would rather rely on his "old" trans­
mitter as the standby unit rather than pay for an
extra backup unit.

The ultimate in on-air reliability may never be
reached in the AM area. The better transmitters
become, and the fewer failures, the poorer oper­
ators become in knowing how to cope with the
failure when it docs strike. Solid state devices are
more reliable than tubes, but they arc not as well
understood by old hands. Solid state circuit design
calls for more stages. Although each stage could be
separately adjusted-and needed to be in early de-
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Table 1: AM Transmitters

I Power to kW Modulation Final
Manufacturer Type No. Maximum Cutback lo Type Tube(s) Notes

250 watts

CCA AM 250DS 0.35 o 05 HLP <214-400A 2
Gates BC 250GY o 28 o 1 HLP !21 810
RCA BTA·IS 0.35 0.1 HLP <214-400A 8
RCA I BTA-JNI o 35 O.I LL (I) 3X3000Fl

vvrtkm sc n AM-250B o 35 - HLP !214400 l. 2. 3. 8. 10

500 watts

CCA AM 500DS o 55 o 25 HLP 1214-400A

Gates BC-500H o 55 o 25 I HLP 833A 1
'

RCA BTA-lS o 55 o 25 I HLP 1214-400A 8
RCA BTA-lNl o 55 o 25 I LL ! 1I 3X3000Fl

Wrlh1nson AM 500B o 55 - HLP 1214-400A l. 2. 3. 8. 1O

1 kilowatt
I

AEL AM !KA I 1 25 o 5. o 25 HLP 1214-400A l. 3. 4
CCA AM 10000 1 20 o 5 o '.'5 HLP 2 4 400A 2
CCA AM lOOODX I I 50 o 5 HLP 4 > 4 ·100A 6
Collins scoo i I I 10 o 5. o 25 HLP - 5 500A 7. 8. 9. 10

Gates BCIH i 1 10 o 5. o :'5 HLP r21 833A I
PAT Produc t s AM lK A I 30 o 5. o :'5 HLP 121 4-4~0A l. 3
RCA BTA-IS I 10 o 5 o :'5

I
HLP I:' I J -JOOA

RCA BTA-INJ I I O o 5. o 25 LL I 3X3000Fl 8
So ar t a 7 I B I 10 0.5. o .05 HLP ~ 4 500A l. 3. 8. IO
\Vilhrnson A'v1 IOOCA 1 30 o 5. o 25 HLP 121J 400A I. 2

5 kilowatts

AEL AM SKA 5 o 1. o 5 HLP 723 7 2. 3. 4
CCA AW 500CD 5 5 I O 5 HLP JCX'.'500F3 2. 3.4

CCA AM 500')0X 7 5 . 5 HLP J 4-IOOOA 2.3. 4. 6

Collins s.or I 5 5 I I HLP JCX5000A 3. 8. 9. 10

Cont111L'nt.1I I e, F 5 5 l. o 5 CM ·lCXJ0.0000 3. J, 8

Gate> BCSH 5.G I O 5 HLP 3CX2500F3 3. 13

RCA BTA-5U2 5 5 l. o 5 HLP 5762

RCA BTA-5L 5 6 l. o 5 PTA 2 3CX5000H3 3. 4.8

Sparta lú5 60 I O. O 5 I HLP I 14CX5000A 3 4. 8. 10

W1lh.rnson AM 5000B 5 6 1 HLP 3CX2500F3 3 8. 10

10 kilowatts I
CCA AM 100000 12 o 5.1 HLP 3CX IO.OOOA3 I
CCA I AM IOOOODX 15 o 5 HLP 41 3CX2500F3 6

Collins b~OF I I 10 6 5 HLP 2 4CX5000A 3. 8. 9. 10

Continental .; I l>·F 10 6 5 CM 1::'14CXIOOO 3. 4. 8

Gates BC lúH 10 8 5. 1 HLP ::' 3CX2500F3 I 8. 11
RCA BTA-10U2 IO 6 5.1 HLP 1215762 4, 8

RCA BTA·10L 10 8 5. 1 PTA c213CXJOOOOH3 I 3. 4. 8. 11. 12

Sparta I 710 12 5 5 HLP 4CX 15.000A I
Wdh1nson AM lOOOOB 12 o 5. 1 HLP 3CXJOOOOA3 3. 8. JO

15 kilowatts

Sparta I 715 I
HLP 4CX I 5000A 3. 4. 8. 10

I i 25 kilowatts

AEL AM--5KA I 35 o 10. 5 HLP 4CX35 OOOC 3. 4

CCA AM 25 0000 : 30 o - HLP 3CX20 OOOA3 i
CCA AM _5 OOODX I 30 o 12 5 HLP 1213CX10.000A3I I

SO.Jf"1a I 7. 5 27 5 1::' 5 HLP <214CX15.000A 3. 4. 6. 8. 1O

I 50 kilowatts

AEL AM 50KA 55 25. 10 HLP 4CX 35.000C 3.4

CCA AM 500000 55 10 HLP 4CX35.000C

CCA AM 50000DX ' GO 25 HLP CJ I 3CX20.000A3 6

Contmeut a l .;17 e 53 25. 10 HLS !21 4CX35.000C 3. 4

Gatts MW50 60 25. 10 HLP. PDM (21 HCX35.000C 8. 11.
f----

BTA-50J 55 25. 10. 5 PTA 1216697 2.3.4.8.11.12RCA

VJ1lhrnson AM 50.000 60 10 HLP 4CX35.000C 3. 8. 10

H LP· High level plate
LL: Low le ve l
HLS: High level screen
PTA: Phase to amplitude
CM· Collector modulation of RF drve r stage

I: Built-in dummy load.
2: All but HV regulated.
3: Vacuum capacitor PA plate tuning.
4: Running-time meter.
5: Available as Kit.
6: Parallel redundant transmitter.
7: Automatic power output, control.

8: Partially transistorized.
9: Automatic PA tuning with change

in loading.
l O: Oscillator operates at either two or

four times carrier frequency.
I I: Standby exciter built in.
12: Buut-m VSWR protection.

Notes·
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igns-it will increasingly no longer he t hc c:1sL·.
Sections or surges will (und should) he conxidcrcd
black boXL'S that work or don't work. This almox!
calls for training to keep "hands off." I lowcvcr.
uch a situation intensifies the problem of knowinj;

exactly what lo do in the case of failure l'robahly
some kind of "fire drill" training will h.rvc tu be
instituted.

It seems impractical to build simulators ih.u
would prepare uansrniucr "pilots" for cmcrgcncic»,
but we can envision tr.mxmiucr "doctor" ,1;1ffs ;11
various transmitter hospital« who could lllok al :i
Facsimile copy of all remote control rc.ulout-, prior
to the trouble and prescribe the remedy. /\fkr ull, if
relatively untrained nursl·, in remote vill:1ge' 111
Alaska can save lives by getting expert advice Irorn
doctors via satellite radio tr.msmiv.iou-; why
couldn't a handful of tr.msrnittcr experts keep .ill
the nation's rigs perking?

rM: Quality Transmillers
THE HEART OF THE FM TR1\NS~11111R i' the ex­
citer. There have been a few chungcs ,incL· the 197()
BM/E report, although 1110,t exciters h.ivc re­
mained the same. There arc two types: direct FM

h1r lhL· 11111,1p.ur , 't;1lil111 111;111;1gL·r,;111d chief
L·11git1L'L'I' ;ire tllll ovvrl v u111cL·111L'llwit h l1:111\111i1-
tcr-. 111\1/I·.' .cccnrly g:1VL' :1 1111111hl'1"r kl'y llL·11ple
the opp11rl1111ily to L·11111111e11I1111l1;111"11il1L'1q11;ili1:;..
:1' w.l] ;1' t h« qu:rlity 11f 1ilhn J.!L·;11·./\ lull Yi
pl'l'CL'lll h.u l 1illlhi11g 141,;11 :1h1111l!1;111'111illL'"· 1-il­
IL'L'n pl·rcL·111 r:ril'll lhL·111'i111ply !'"'id ¡., , \CLlk111
·1 hL· 1e111;1i11i11g·10 p1·1cL·11lde,L·1ihL·d wh.r: lhe: liked
Pr di,liknl ;1h.,11I lhrir gL·;1r ;111dí h,: 111:11111!:1L·i11rL·"
h.u,k 11r it M'"' wcn ,:11i,r1l·t1. 0111) ""l. 1l·,p11111k111
hud ;1 Ir• 111hk,1un.: rig. h111he w.r-, ,;11i'liL·d w i:h I he
'L'l'\'ÍL'L' lhl· 111;11111!;1L·i11rl·rII':" 1ilk1ill¡..'. 1llll,L' wh«
w;1111L·dllltll'L' 11111••r lhL·ir gL·;rr 11;111IL'd"'"'L' '"lid
'l;llL' L·irc11i11:. hL'lll'r ll'L'ljllL'llC) IL''P"li'L'. ;11HI l1111c1
11111,L'.(I he 1111i,L·u11111llL'lll ;q1pl1c·, p;11·tiu1!;11I: !11
1·1\.1tr;111,111itlc·1,.) lkikr ,1iiL·ldi11¡..'. 111111c·L \IL'll\ilL'
lllL'kri11¡;. ;111dhL·trcr l1i'11icL·ri1111;1g;1i11'1 lin« 111li;1g1
tr;111'iL'llh IVL'l'L' "llllC "r t h,. k;1!Lllc'' "'ughl h1 hut h

/\M .uul lM u'L'r'.

;111ddirL·L'l c.uricr I rcqucncy modui.uor-; Ciatc-.' ·¡ F­
.\ L'\L'llL·r IL·lkch the l;1tc·,¡ Lk,ig11. It i-, ;1 l)(T.\1
llj1L'. /\ digil;rl .uuum.uic rrL'ljUc'nC) cont ro] module
pr111idc-. L'\CL·lk111 c.uricr ,¡;rbilil). Sine,. I l'L'ljUL'llC)

Table 1: FM Exciters
Modula- I Output

Ose. ti on power Fin a l Ac live
Manufacturer Type No. Freq. Type Modulator wa tt s Amplifier Devices Notes
AEL 2202 fe OCFM Var actor 10 Transistor AT I

CCA FM·IOOS 1;.. fe OFM Varactor 10 1984 PT I

CCA FM.408 fe OCFM V ar rc a p 40 Transistor AT I

Collins 3IOZ·l I /10 fe OFM Var actor ?O Transistor AT

Gates TE-3 fe OCFM Transistor 10 Transistor AT I

P.A.T. OFM-IOA 21.5 MHz OFM Transistor lU Transistor AT I

RCA BTE·l 5A fe OCFM Varactor 20 Transistor AT l. 2. 3

Sparta 680 fe OCFM Varactor Transistor AT 1

Wilkinson FME-10 •;.. fe OFM I Transistor 18 Transistor AT

DCFM: Direct carrier frequency modulation; DFM: Direct frequency modulation: PM: Phase mortulatrc n:
AT: All transistor: PT: Part transistor; VT: Vacuum tube; fe: Carrier f requ encv
I: Regulated power supply. 2: Off.frequency detector. 3: Available w-f h ste ieo and lwo SCA's. and swrtchable between slereo/SCA anc
mono/two SCA's.

Table 2: Stereo Generators
Pilot

L/R Crosstalk Stability Active
Manufacturer Type No. Use Combiner dB* Hz Devices Notes

AEL 2203 Complete Matrix 45 I T

CCA SG·IO Complete TOM 45 I T 1

Collins 786V-1 Plug· In Matrix 40 2 T

Gates 6533 Plug· In Matrix 42 I T I

Moseley SCG-3T Complete TOM 50 I T 2

RCA BTS·IB Plug-in/Comp. TOM 45 I T I

Sparta 682 Plug· In TOM 50 1 T

Wilkinson SG·IE Complete TOM 65 I T

•Main-to-sub or subto-rna¡n. below 90°/0 modulation.
1: Regulated power supply. 2: With 17 kHz Iow-o ass filter.
TDM: Time-division Multiplex.
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A very popular transmrtter
these days rs a 50-watter.
These units are generally

designed for carrier current
use and are not FCC type

approved. Suell units are not
rn BM/E tables. Pictured rs

Model 7208 110111 Sparta
LPB Inc. has over a

thousand such units 111

operation.

Only two tubes are employed in
Gates· FM·2.5H3 FM transmitter
for an output of 2500 watts. Ad·
vanced all solid-state TE-3 exciter
is used.

Table 3: FM Transmitters
I Mt1xi· I

rrru rrt I
M.,nu· Power Final IL1C1urcr Type No ~w_J Tube Notes~ - ~

10 wa t t s I~ - -CCII r v 100 J_~ -
f1,11t• -, nrr 1 ·e ¡ Gl-lf
- -- -

G.1tcs BF[ IOG3 l 1 •rns is tor
- . -- ---
IKll BIE I '·AT O O~ Trans1S101. -
Sn.u t.r ,,¡..,¡ o 01'" l r .1n·,.1~tor- --- -- ~
v, ~1n.•.0n IM Ill 1 r('!n•:..i'IOf

so v.Jtts
- --- -

G.111•-., nr r '·OC GJJr
--- --!-

v, rtkm vo n r t-·/1 { A Tra n cr vt o r

250 waits
>--- - ~ ---

CCA íM .11l DS o :' 15 ~-q-17 r

-- - --
G.itt.:.., rMS. 50H3 ., X. '··JR~ - - -
So.u ta I '.)I ) .vo -l(XJ'10A

l krlow a t t
>-- - - -

A[L r v 1kB I ~ 4CX IOOOK I .• 4
1--- -~ - --- ~

CCA IM J'1, "11)', I 5 ;CXJOOOA7 3~ - ---
( ,, lm-, b JC.O I B .icx 1OOClA~----
G.'llCS IM5JH3 4CX I OOOA-
RCA BTF·lC l.l 4CXIOOOA l. 13. 7~ - -~
Sp a r t a G• I I 5 5CXl500 I.- - - - ---v, lh1nson FM IOüOC<; -lCXJOOOA 3

2-2.5 kilowatts-----
Collins ¡., ID I sex 1seo» l. 5. 7
-

G..1tc::. FM5·2.5H3 ~CXJ500A G

RCA BTF-1+1E2 2 2 (e 4CX1000A 8.l.13.7
-

RCA BTF· I !Ee 2 2 (2) 4CX1000A 9. I, 13. 7

Sparta 602 5CXl500A 12-
Wilkinson FM 5CXl500A

I

3 kilowatts

CCA
I

FM 300005 I 3 5 3CX3000A7 3

Ga t e s FM5-3H3 I 4CX5000A 6. 7

RCA BTF-3El 3.5 3CX3000A 2. 3. 7
I I

I 5 kilowatts

AEL FM 5KB I 5 5 3CX3000A7 l, 2. 3

CCA FM 500005
I

60 3CX3000A7 3
'

New t t an s n u t t e r s pending type approval. CCA-s·s JO. 50
RCA t yp e BTF 1E 1 can be used for ~SOW or SOOW service
AEL and CCA '."SkW units available 111 50kW con t.g uratron
Notes:
1 Regulated trla rne n t s uppf v
2 Runninc·timC" meter.
j Gro uride dg rro PA
t1 Grounded s c r e e n PA

Maxi-
mum

Met nu- Power Final
facturer Type No. kW Tube Notes

Collins 830E I B 4CX5000A

Gates FM5-5H3 4CX5000A 6. 7

RCA BTF 5El 4CX5000A 2. 7, 13

So ar ta 603A5 5.2 C215CX1500A

7.5 kilowatts

Gates FMS-7 5H3 4CX5000A 6. 7

\\lilk1n<;:,on FM 750005 4CX5000A

10-12.5 kilowatts

AEL FM12KD 12 5 3CX I O.OOOA7 l. 2. 3. 7

CCA FM 1000005 I 2 5 3CX I 0.000A 7 3

Collins I 830F I B 4CX5000A

Gales I
FMS-IOH3 4CX 10.000D 6. 7

Gates I FM 5'5H3 !2) 4CX5000A 6. 7. 8. 14

RCA BTF JOE! 4CX 10.000D 2. 10. 12. 13

RCA I BTF 5 - SE I !21 4CX5000A 2.8.10.12.13

RCA I BTF 5 SEi (2) 4CX5000A 2. 9. 12. 13

Sp a r t a 612 13 o 3CX I OOOA7 2. 3 5. lo. : 2

Wtlk1n~on FM· I OOOOES 4CX!OOOOD

20 kilowatts

CCA I FM 2000005 22 o 3CX l 0.000A 7 3

Collins 831G I 4CX 15.000A 5

Gates FM5-20H 4CX 15.000A 6. 7

Gates FM-l0/l0H3 (2) 4CXIOOOD 6. 7. 8. 14

RCA BTF 20El 4CX15 OOOA 2.ll.12.13

RCA BTF-18-lOEl c21 4ex l 0.0000 2. 8, 11. 12. 13

RCA BTF-10 JOEi (2) 4ex l 0.0000 2.9.11.12.13

Sparta 620 23.0 3CX15.000A7 2. 3. 5. 11. 12

Wilkinson FH·200000ES 4CX 15.000A

25 kilowatts

AEL FM·25KD 25.0 3CX 15.000A 7 l. 2. 3, 5. 7

CCA FM-2500005 25.0 3CX 15.000A 7 3

40 kilowatts

Collins 831 H !214CX15.000A I. 5. 7. 9

Gates FM5·40H3 (2) 4CX 15.000A 6. 7, 8

RCA 8TF-40El (214CX15.000A 2. 8

Wilkinson 4CX l 500A 6. 7. 8

9. Parallel-redundant tr ans rmtt e-
wtt h two half-power outputs

10: Field expandable to 20 kW.
11: Field expandable to 40 kW.
12: St rrphne PA tuning
13: Grounded cathode PA
14: High power coupler (combiner)

with RF plumbing

& JOOW. l 5kW and 30kW

5 Automatic powe r-oup ut control
6 Variable-line PA tuning.
7 Powe r-s u o oly protective circuit
8 Parallel-redundant transmitter with single output
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multipliers arc necessary, there is no concern over
phase shift and frequency multiplier tuned circuits.
Carrier stability with ±I KHz ( ± .001 je) of the
center frequency is a sure thing. Digital devices
count down the output of the modulated oscillator
and the crystal frequency for comparison. The two
oscillators arc then phase locked for frequency con­
trol.

AEL, Sparta, and RCA all use DCFM. The oth­
ers use a direct FM approach. The last manufactur­
er to switch away from the old phase modulator
system was Wilkinson. The Wilkinson FM E 1O
starts with a free running oscillator (at one-quarter
the operating frequency). The oscillator is capacity
tuned by two voltage variable capacitors ( reversed­
biased silicon diodes). Several vol ta ges a re uppl icd
to these diodes. The AFC zero control provides a
bias Lo produce the nearly exact carrier operator
frequency. A voltage from the AFC circuit adds or
subtracts to adjust the voltage to exactly the oper­
ating frequency. The AC signal which consists of
the various audio frequency inputs, produces fre­
quency modulation of the stabilized carrier. Since
the audio signal is AC coupled and the AFC is DC
coupled, the center frequency is maintained even
during modulation. Wilkinson claims a distortion of
.25 to 5 jf which is quite good.

Keeping an FM transmitter from drifting in fre­
quency has been a problem. AFC circuit techniques
have not been foolproof. Whenever DC amplifiers
arc involved, there has to be outstanding drift con­
trol. It's not been unknown for a manufacturer to
ship several transmitters to a station before getting
one 'that stays within FCC limits. Problems may
occur as a result of the stability of the final stage or
the control circuitry.

BM/E has no comment on the likelihood of such
a problem occurring because of design excellence or
design limitation-or manufacturing tolerances for
that matter, but buyer beware. You'll get a trans­
mitter that works from any source, but you might
have more peace of mind about your rig if you
evaluate them all until you find one that gives you

FEBRUARY, 1973-BM/E

Heart of any FM transmitter is the
exciter. Pictured above is one of the latest
to be designed, the FME 10 (lower
chassis) coupled with a 60W amplifier
to make up an all solid-state FM
transmitter. Unit is from Wilkinson.

Left: For standby or low power operation
is this Model 600 unit from Sparta. The
4CX350A tetrode is modulated directly
by the exciter. Unit is 55 in. high.
Right: Representing one of the latest
designs is this single cabinet 25kW unit
from AEL.

a high feeling of confidence. You don't have to
make a technical evaluation based on circuit analy­
sis. Simply call existing owners of different makes to
get their reactions and experiences.

As pointed out in the section on AM transmitters.
every manufacturer makes a point of accessibility
io components .ind cuse Of Operation and mainte­
nance. As a matter of fact. most transmitters look
prL·tty much alike so th.u the statement may hold
equally well. ThL'rL' is one that is different, however,
and that is the AEL line. Most obvious difference is
that metering and control circuitry is at mid-cabinet
level. This unit further folds down to expose all of
the circuitry. Sparta oilers a difference in its Strip­
line tuning.

Although movt CUITL'ntFM designs have been set
prior to 1970. ihc number of truusrniucrs is forever
growing. Gates has 14 diflerent models ranging from
IO watts to -10 kilowatts. CCA has a lot. (Actually
another transmitter could be included in this count
since both Gates and CCA package their exciters to
serve as a low power educational Iacility.)

The largest single unit is a 25 kilowatt. AEL and
CC A announced such units in 1970. Gates, Collins,
;111dRCA offer 40 kilowatt units made up of two 20
kilowatt units. AEL and CCA put their 2S'ers to­
gether for a 50 kilowatt rating.

The different manufacturers take different ap­
proaches on the number of tubes. Most use three
tubes in the 20 kilowatt unit-a pair of drivers and
a single-ended PA such as the 4CX I5000A. The
25 kW rigs (AEL and CCA) use the 3CX­
I5000A 7 in the final stage. AEL uses only two
tubes in its system, the driver being a 4CX IOOOK
power tetrode. Grid in the final stage is grounded.

Recent FM transmitters 011 the low side arc two
from Wilkinson: a 2.5 kW unit (which features
final tuning and loading using variable vacuum ca­
pacitors) and a 60W FM unit which is all solid
state. The final is a Motorola 2N6 I66 transistor. In
the last year Sparta announced a 250W unit which
uses a single tube, a 4CX350B tetrode.
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ny claims low noise by virtue of using its own
house brand of solid state variable capacitors in
the exciter which is of the DCFM type. As a result
of being the last to design a system. AEL claims
to have the only radio transmitter to use digital
type solid state control rather than relays. (One
TV transmitter also uses solid-state control cir­
cuitry-the recently designed Gates unit.) There
are only four relays in AEL transmitters-those
necessary to handle power-Ievels.

A most visible bit of evidence that the campa·
ny's transmitters depart from the usual design is
the fact that metering and control is all at mid·
cabinet level. All critical components and modules
are very accessible for easy maintenance.

AEL is trying hard to build a good reputation. For
one thing, general manager Don Richardson wants
every transmitter to work without fail the moment
it's properly connected to an antenna. This means
every transmitter gets a 100-hour burn-in period
before rt leaves the plant. A list of satisfied custom­
ers rs an AEL goal. Right now the company is
pleased with itself. If a prospective buyer calls a list
of existing customers of AEL gear, not only does he
hear that the customer is satrsified. he is quite
likely to learn that the customer is enthusiastic.
Enthusiasm refers not only to the product but to
service. Problems do occur. The best way to keep a
customer happy is to give him instant service,
which Richardson tries hard to do. AEL also
pledges to continually service its product. Thus, it
agrees to supply spares for any of its transmitters
for 20 years.

The best way to sell engineers is for them to get
some "hands on" experience. Thus. AEL's Broad­
cast Marketing Dept. tries hard to get chief engi­
neers to visit the Colmar. Pa.. plant. The best
way to sell management is to price the product
right. Thus, AEL has a wide variety of financing
arrangements available. Right now the company
has a full line of FM transmitters for sale. It
expects to be making sorne announcements in the
50kW AM area soon. It already has success m the
mternat.onat market with high power (lOOkW) AM
gear.

AEL Broadcast Equipment Division: Industry's Most Recent Contender

TV: More Combinations
FOLLOWING THE INTRODllCTIO~ of intermediate fre­
quency modulation and solid 'tate dc-ign covered in
/3,\!1 E's 1970 transmitter report. the biggc-t nC\\"S
ha' been in dual- or parallel-operated uanvmiucrs.
Design has not changed since then but new power
le\ el-, hav e been announced.

Both Gates and RCA announced 50k\V UHF units
:11 the NAB in 1971. At th.u time Gates al-.o pro­
motcd its 220k\\' UHF unit ( which went into oper­
ation at WDCA-1 v, Washington. D.C.. on March

AEL President Reibman:
··we're the first to offer a
five-year warranty."

Getting "hands
on" experience
rs a good way to
evaluate a
transmitter.
AEL's Richardson
checks out a
v.sitor.
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Although AEL was represented in the list of trans­
mitter sources in 1970. the company really made
its move to become a serious contender in 1971.
That's the year rt introduced the all new FM-25KD
(25kW) unit which has been its best seller. In 1972
the AEL Broadcast Div. was formed as a separate
actrvrty. but as American Electronic Laboratories'
president. Dr. Leon R1ebman. is quick to point out.
much of the new group's technical expertise is
traceable to AEL's resources as a ma¡or supplier
of military transmitters.

A military-bred concern for reliability is reflected
in the company's commercial products and led AEL
Broadcast tms year to offer the mdustrys first
five-year warranty for broadcast products. This
move, however. wouldnt have been possible, says
Dr. R1eb111an. rf rt weren't for the fact that
1970-type solid state transistors and new ceramic
power tubes were available. AEL thinks it's in a
technical leadership position since its line was de­
signed three to four years after most of its cornpetr
tors' designs were trozen-c-ano because AEL's
design was fresh from top to bottom.

Only two tubes are needed in the 25 kW unit-a
power tetrode driver, 4CX1000K, and a 3CX1500A7
final operated 1n a grounded grid circuit. A ground­
ed grid triode means stable operation. The campa-

16. 1971). RCA announced its 220 kW-UHF unit in
1972. Both Gates and RC A build around 55 kW
.unplificr-, uving a 'ingle vapor-cooled klystron per
unit. Both units arc driven by solid stute exciters.

In dual opcr.uion redundancy can be had at the
exciter modulator level in the IPA and final am­
plificr <tagc-, and in power supplies.

RF combining svstcrns today permit continued
opcr.uion at half power should one output amplifier
L1il.
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KETC·TV, St. Louis, has paralleled Gates' BT·35 kW units located at Broadcast
Center which also houses tape, film, and switching equipment (live studio
material is microwaved to B.C.).

Table 1: UHF TV Transmitters

Two 14 kW VHF Norelco
transmitters in parallel at
WCVB, Boston.

I

Visual Aural---,-- - - r - - -
Single I

Peak AM Frame Output Ditt. Ditt. Rms.
Power Mod. Noise Amp l. Pwr. Phase Gain Power Harm.

Manufacturer Type No. kW Type dB Var. Reg. deg. dB kW Dist. Notes
I
I

CCA TA·l5BT (E) .025 fe I -45 5°0 5°0 7' 1 5º/o

TA-15BT 15 : I 3.0 8. 9

TA·30BT 30 I 6.0 8. 9
I I
I

!
ITA·55BT 55 JI 8. 9

I I

I
I

TA·60BT 60 ' I
12 2. 8.9

I

I I I
TA-I OOBT 100 20 2. 8.9

I
Gates BT·55U 55 i·f I -55 2º' 301 40 0.5 II 0.5')'.10

'
I ¡

IBT·llOU 110• I
' I

BT·220U 220 I I
I I

; I I
Marconi 8·7318 55 fe -54 2% I 2.5% 30 0.5 11 1O/

I /Q

RCA TTU·308 30 i·f I -50 I 2% 3ºl :±:3º 0.5 16 I.O')'.

TTU·60B 60 i I
I 16 4

I I
I ITTU·558 55 ' 12

i I
I

TTU·llOB I 110 24 4
I

Notes:

a· i-I: intermediate frequency; fe: carrier frequency.
b: Rms value below 100°0 modulation.
e Referred to sync peak.
I: High band only.
2: Low band only.
3: Parallel·redundant transmitter
4: Parallel·redundant visual PA's.
5· Optional rubrdrum frequency control
with stability of 5 parts in 10 "/year.

6: Strip hrie tuning of PA stages.
7· Built-in sweep generator for alignment
8 Aural may be multiplexed into visual
for emergency operation If aural falls
9: t3udt in test equipment includes frequency and
modulation monitor, sideband response analyzer.
and oscilloscope and picture monitors.
10.Budt·in rf envelope monitor
' Gates I IOU to be type approved shortly
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Table 2: VHF TV Transmitters

Visual Aural
Single

Peak A-m Frame Output Diff. Diff. Rms.
Power Mod. Noise Amp l. Pwr. Phase Gain Power Harm.

Manufacturer Type No. kw Type dB Var. Reg. deg. dB kW Dist. Notes
CCAº lVL H 1000 .I If -50 2°0 2°0 3 I.O . .Sºo 5

TYL 10000 I 2. 5
TVH l'.'500 I 2~ l. 5
TYL 25000 '.' 5 2. 5
TVH 40000 4 l. 5
TYL 60000 6 2. 5
TVH 80000 8 I. 5
TYL Hl25000 I;> 5 5
TVI HJ75000 I 7 5 5------
TVLIH'.'50000 :'5 4. 5
TYL Hj50000 35 4. 5---- ----
TVH 50000 D 50 l. 4. 5

Gates BTJOOH .I l·f -50 21'1~ 3º, 3 0.5 - 5 0/. o

BTIOOL .I - I

BT! 300H J 3 o 26 I
BTJOOL J 3 o 26
BT5H I O
BT5L I O
BT! SH 3.6
BT! SL 3 6
BTJ8 JSH&L 3 6
BT:'5H·I 50
BT25L 5 o ---
BT:'5 '25H&L 50

BT35H 7.0- 7.0BT35L
BT35.'35H&L 7 o
BT50H JO

Ma r c o ru ----B7103-IO 15 KW units not FCC type approved-
I- -- -

"'' 2 3 I O 0.6· o 50,~Phi .os PT-6AL 60 if -54 2
l 2

--- I 5· 2PT· I :'BL I 5 O
3 o

PT· I 7BH 17 5 1 75. l
3 5

-- --
50 -50 4 -3 .7 5.5 5 º' lRCA TT5EHIS fe 4 . o

TT GELS 60 40 .¡ -3 .7 5 5 5º' 2. o-
I'.' O - 3 7 '.' 75 .5'% lTT-LEHS 4 4

-- ----
TT 15FL 15 o 2 3 -2 .5 3. 75 5 er 2. o

T·, 5FL :'5 o 2l' 3" - . 2 I O 5 5 5°0 2-- ---------- ---
TT 30FL 30 o 2 'u 3 - '.' .5 1 I O .5%, 2. 3
T-1 7FH 17 o 2 3 -2 .5 3 87 5º' l----- -- . o

TT·, 5FH '.'5 o 2 3 -2 .5 5.5 .5~~ l
TT 35FH 35 o 2'' 3 - '.' .5 7. 75 5º' l. 3. o

TT 50FH 50 o 2' 3 o ..=2 .5 I I O .5 ~o l. 3

Notes: Normally l O •..O or vrs u a l po...•.er •· CCA TVL H units are separate type approved models
1 High band u111y 3 Pa1~lllel-redundant t·ansnHtter :> Optional rubidiu m frequency con t rol

l.ov.. bo nd only .¡ Pa ralle l redundant visual PA's. v-.1th stabrl1ty of 5 parts rn 10· year

I hr1'L1~h the· u-,: ,,¡ <olrd -i.uc compoucnt-. lr~111'-
111ilk1' h,11e· hc·c1>m,· mor,. compact RC ..\·,
T f2:'1 L t,11-;.:, h;tll' ,,f the 111,Llr<pace l)f older 2:'
l..\\. uuit-, I hu'. ,111",tlkriLtlL' m;1i11" mod, become­
pr,1llic,tl-,1 ¡1;1i1·"' tr.m-rniucr-, l;1l..i11gu11 11\1more
'11,lú: th,111<lile". l lu-, ¡, ,I h111\m í ur 'l;1li111], opcr.u­
ill~ 2-l hour-, ;1 LLI\.

.v-, w ith .-\\! ;111dF\I uan-ruittcr-. ;111de1·e11more
''' in I\". e·;1,,· ,,¡ ''11d,tliun ;111dm;1inle1Lt11CL'should
h,: \\I I e·r1 high l1i"i1,rill ll' ;1 cu-rorncr .. .\.n\ down­
time i' cxucmcl. (<''l" ;111d;¡ stat ion that put-. out a
signal with bad CL1IL1ri111ite<. 1icwcr-, t11 switch w a
b.ucr L·h;1Jll1CI.

:\II 11c·11 1·\· tr.m-miucr-, arc full: ;1d;1plc"d to
rc·nll'lc" cl'lllr\11 11per;1tiL111.A cu-torncr m;11 have to
lle't'L'li;11c. how cv c r. to ~e·t the dL''irc·d n1nligur;1tio11.

\\"ith m.«: current t r.m-rniucr-, u,ing IF modula­
¡,n,-G;1le'. Philip'. CC.-\ (old Ampex unit)-
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lhc·re· h.r-, been <pvculaiion that RCA will change' t o
thi- Iorm c-pccially <incc it carne out with IF rncdu­
l;1li\111in it-. L 111·tr.m-miucr in IY72.

But RCA 'ª''it will ,¡;iy with high level modula­
ii\111 in the \"HF b;111d. \\"hile it', pos-iblc to modu­
late k lvst rons at low lcvclv=-dirccrlv from standard. .
c"\(licr,-thc ccrurmc tct rodc-, require amplifier
,t;1gc, .. -vlthough the virtue of IF modulation i~ very
l\\11' linear distort ion and the abil it y lo shape the
1e,tig;tl -idcband at low levels. linear power tube'
rnuvt be in the chain. By employing diode modu­
l.uion .u \'HF currier frequency. modulation occur>
.u the 20 11.ru level. Ampliticuuon ro the 26 kilo­
wun level i-, then possible with only three or four
linear .unplific r stages ;1~ opposed lo nine or ten
,¡;1~e' currently employed in IF modulated VHF
truuvmiucr-. Thi' mean' fewer tuning controls, tubes
;111d blowc r- and reliable long term performance.
RC A cluirns. BM/ E
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WILKINSON HAS EVERYTHING

AM TRANSMITTERS - 250 W
1 KW - 5 KW - 10 KW - 50 KW

LIMITERS - Mono and Stereo

AGC AMPLI Fl ERS - Mono and Stereo

REMOTE AMPLIFIERS

FM TRANSMITTERS lOW - 50W
250W - 1 KW - 2.5 KW - 5 KW

7-5 KW - 10 KW - 20 KW - 40 KW

MONAURAL CONSOLES

,.~..;,J··

STEREO CONSOLES

FM EXCITERS

"­,.
• ......, Wl..Klxsmt a.LCTimNCS WCt: .£, ~ SO-IE

STEREO GENERATORS

AND ALSO FROM WILKINSON . . . AM RF Amplifiers. line surge protectors. AM Monitors, field intensity meters, line
arnphf rers monitor arnphf rer s. d.strrbu non amplifiers. FM receivers, antenna tuning units. phasers.dummy loads and silicon rectifiers.

48

Wíl~~íl~IB@~
ELECTRONICS, INC.

1937 W. MacDADE BLVD., WOODL YN, PA. 19094

TELEPHONE (215) 874-5236/874-5237
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PRODUCTS

Metal reel for open-reel tape has
warp-proof construction. standard
Jotted hub: library-shelf storage case
is made of high-strength polystyrene
plastic, with self-locking latch. Com­
bination, sold as LR-7M, comes with
adhesive labels. $10.50. TDK CORP.

275

Sequenlial switchers for auto alarms
have manual by-pass, in cycle. hridge.
automatic home, automatic YTR start,
and audible alarm. The Y I 50A HS
Series have terminations for external
switch logic, switching time less than
one microsecond. YICON INDUSTRIES,
INC. 276

50 MHz counter-timer makes direct
frequency, time, period, ratio, and to­
talize measurements. Model 6250 has
an automatic "signal grabber" that
sets all input adjustments automatic­
ally for total hands-off operation. In­
put sensitivity for sine waves is 25
mY rms. Time base has stability of
± 3 parts/ 10'/month, with higher
stabilities available with optional
bases. $575.00. Svs rnore DONNER.

277

Compact audio control center has a
five-channel monophonic console, two
turntables, tone arms, pickup cart­
ridges, equalizer-preamplifier, and
desk. DJ-5 Mini-Studio Console is pre­
wircd and tested just prior to delivery.
$2000. LPB, INC. 278

Moderate-priced IO MHz oscilloscope
uses digital triggering circuits, with

~ .•.•

.. . . ...

·8 ft o'
I

1 • e 1 1•

)

table triggering to 15 MHz. Model
5310 has vertical sensitivity from 10
mY/cm to 50 volts/cm in 12 cali­
brated ranges, with accuracy ± 3% .

FEBRUARY,1973-BM/E

Sweep ranges arc from 0.5 microscc/
cm to 0.2 sec/cm, in 18 calibrated
steps. In addition to TY vertical and
horizontal active sync separators. lick!
I and field 2 Y ITS can he observed by
selecting position 011 time hase con­
trol with "automatic Y ITS." $-125.
HICKOK 280

Rubidium frequency standard is de­
signed for color subcnrricr generation.
Model 600A has built-in time scale
selector. can he set to current atomic
time scale or to prcviouvly used time
scales. TRACOR 281

500 ;\lt-lz real-time general purpose
oscilloscope ha' three compartrncnt-,

for any of 24 plug-ins available in the
TEK 7000 series. The Model R7903
has a new FET probe with high im­
pedance and very wick bandwidth.
Ba ...ic writing 'peed i' 6.1 cm/nano­
sccondv. An optional pul-ed graticule
incrc.r-cs level t or one-shot photo ex­
povurcx. Mainframe (without plug­
ins). $2500. TJ:KIHONIX. 314

Time gale will pre-program up to 24
external íunct iuns , up to one week in
advance. Model 5025 h;1' ~tatu<; div­
play ...bowing day or week. time. func­
tion ... on or off: digital clock for real-

contrnued on page 51

''live'' automation
can increase profits

•

Nowyou can modernize with an automated system that protects your
air personality and retains your exact format SMC protects your
profits f1om Sign-On to Sign-Off. 2048 separate events - music.
commercials.PS A s. network breaks or I D.s. and a complete English log
printed automatically SMCprovides either punched tape or magnetic tape
memory loading. both furnished for format changes while your system is
..on-au" Simple ten-key adding machine console controls the entire
system

An SMCareaman will glady make a
survey of requirements for your par­
ticular station programming. Phone
us now Find out the complete profit
facts today - without obligation of
course SMC- the broadcast systems
engineered for station protitabrhtv.

. .
OOOC' 01 O~Ol

~., ' l J••••••·····­····-·

r--------------,
the J Send me facts on live automation J

COMPUTERCASTERS I with DIGIT AL J

from I IJ I Name I
5 ~-~;;--J e I Station I

--~-- I Company I
SYSTEMS MARKETING CORPORATION I J

309-829-6373 I Address J

1013 W.Washington Street J Zip J
Bloomington. lllinois61701 L._ __,

Circle 124 on Reader Service Card
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~ Around most TV stations, E-V lavaliers are taken pretty
'-!/. much for granted. Just hang one around your neck, or clip
it onto lapel or pocket-and start talking.

Nothing could make us happier. Because we take great pains
to insure the absolute reliability of these tiny microphones. And
frankly, no other type of microphone poses a bigger design problem.
The lavalier gets dropped, stepped on, swung by its cord, smashed
and banged-not once, but often during its life. Most of the abuse
is accidental-but inevitable.

So we developed a "nesting" principle of construction that is
based on tolerances so tight that the internal element acts as a
solid mass, reducing damage due to shock. And we use nothing
but Acoustalloy®diaphragms ... almost indestructible despite heat,
humidity, dirt, or high intensity noise or shock.

We've also spent years developing cable specifications-and
methods for attaching it. We've taken into account all the tugs
and twists that are the fate of any Javalier cable. That's why our
strain relief is so effective. And knowing that no cable can last
forever, we've made replacement easy and fast.

Of course reliability by itself is not enough. So our field testing
of E-V Javaliers is also devoted to sound quality. We must satisfy
major network and independent stations on every score. As a
result, E-V lavaliers can be mixed in the same program with
stand microphones with no change in voice quality.

In the process of developing the lavalier, we've also made it
smaller. Our original model was 7" long and 1"in diameter. Today's
Model 649B is just 2-1/4" long, 3/4" in diameter, and weighs a
mere 31 grams!

Model 6498
$122.>0

Model 647A
$96.>0

Normal trade discounts apply to list prices shown.

Of course TV studios aren't the only places you'll find E-V
lavaliers. They're used in classrooms, lecture halls, conferences,
stages and business meetings. And they offer the same year-round
reliability with no compromise of sound quality.

Every E-V professional lavalier is protected by our unique
2-year unconditional warranty against failure of any kind, plus
the lifetime guarantee of workmanship and materials that is an
integral part of every E-V microphone. Full details are waiting at
your nearby Electro-Voice microphone headquarters. Or write us
about your special needs. We're ready to solve the toughest sound
problems-off the shelf-all year 'round!

ELECTRO-VOICE, INC., Dept. 231EM
614Cecil Street. Buchanan, Michigan 49107
In Europe: Electro-Voice. S. A., Rornerstrasse 49, 2560 Nldau. Switzerland
In Canada: EV of Canada. Ud., Gananoaue. Ontario

aGuiten
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PRODUCTS
time display in hours, minutes, sec­
onds. It runs on 60 Hz. 110 vac, and
timing accuracy is ± 2 seconds/ year.
BROADCASTPRODUCTS, INC. 279
Headset is designed to supply com­
munications to TV camera personnel
on musical shows, sporting events,
etc., where ambient noise makes hear-,- ~-~--·

FSM-2 has accuracy of ± 1.5 dB and
readings from 10 microvolts to 3
volts. Front panel switches choose
average or peak. VHF or UHF, and
11O volt AC or battery operation. DC
output connector will feed a graphic
recorder and modulation test jack.
BLONDER-TONGUE LABS 285
Function generators cover the range
from 0.00 I Hz to I I MHz. Series 50A
have maximum 30 volts p-p output.
with YCG range of 1000 to I. Switch­
selectable features are phase lock to
fundamental, or a multiple or sub­
multiple of a reference frequency;
multiple sweep with shift and burst

cycles. pushbutton trigger and gate
controls. Waveforms produced arc
sine. square. triangle. ramps. variable­
width pulses down to 75 nanoseconds.
$595 to SI 195. INTERsrATE ELEC­
TJWN1cs CoHP. 286
\Vidcband ultra-miuiature transform­
ers have nearly flat response. 1-1 I O
IV!Hz. at 25 Illa DC. Series 18288
transforrncrs have frequency range
from 0.3 1\1HL to 400 MHz. im­
pedance range from 50 to 200 ohms.
They arc available with unbalanced
to balanced form with no DC isola­
tion: unbalanced to balanced with

continued on page 53

ing the director difficult. Arnpligard
headphones have power capability of
50 MW, liquid or foam cushions,
high-power rocking-armature drivers.
TELEVISION EQUIPMENT ASSOCIATES

282
Video impedance converter is an ac­
tive device for interface between 124-
ohm balanced lines and 75-ohm sin­
gle-ended TV circuits, or to adapt out­
put of 75-ohm single-ended test equip­
ment to 124-ohm TV circuits. Model
TSF has unity gain, switching at both
input and output for balanced to un­
balanced coupling, frequency re­
sponse ±0.05 dB to 5 MHz,± O. I dB
to 10 MHz. $495. ROHDE AND
SCHWARZ 283
Tracking power supply gives ± 15
volts DC, with load capacity 150 ma
each side. Model 2245 has ripple at
less than IO rnv p-p, and output regu­
lation of ± 0.4%, no load to full
load. MELCOR ELECTRONICS 284
Field strength meter covers 54 to 216
MHz, and 470 to 890 MHz. Model

"live" automation
will improve productivity
Use the talents of your best people to their full capabilities.

Staff members can actually be m production while they are "on-air" with
live automation. The SMC SEQUENTIAL system permits scheduling up to
60 events (spots, music, talk, whatever) from as many as 10 different
audio sources. Planned programming is significantly improved with your
best talents being used
constantly rather than
on a "shift' basis.

I Sen-;;-complete ~ormat1on onOv;- ----,I automation with the SMC SEQUENTIAL' I
I Name I
I II Station I
I Company I
I Address I
I I
L------------~~-~L_' SYSTEMS MARKETING CORPORATION
5 ~I A e Pl1011e309-829-6373

1013 W WashingtonStreet
Bloornmqton.1111no1s61701

Improve your "live"
programming with this
easy-to-operate SMC
system that you can
add to later for future
growth. Phone or send
for ful I facts today.

the COMPUTERCASTERS
from

FEBRUARY,1973-BM/E
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Get the professional look
from helical-scan Ampex VPR-7950

It's that good!

A ~UJ1L'r--..h:1rp tclcp roduccr can "L'L'
t hc -upcrior qual i t v of a VPR-79'\0
pict urc compared to one from :111,·

other I" recorder.

What is a VPR-7950?
ThL' worl d« highe-..1 pcrf o rmam c

I" colorZmonoc hromc, hcl ical-vcan
vidcorn pc recorder. l t incorporat c-,
the -,ame advanced de-..i~n lca tu rc-,
ol t h c Ampex \'PR-7900 a n d t hc
TBC-790 t im c b a-,c c o r rc c t o r in
:1 ha n d -,um L' • h ig h I v I u ne t iun :1 I
c o n vo l c .

Vitko \\':11 L'Ior111 :1nd pi ct u rc
monitor <clcc tor '>11·i1Li1L'"mav be
U'>nl lugL·thLT or i n dc pcn dc n t lv.
An eve-level pane] includc-, hot h
mon it or-, a-, -..t:llld:trd cqu ip mcn t
and an o p t io n a l vc c t o r d i-cp l.iv
xc o pv.

ThL' \'PR-79'\0 i-, a complete re­
cordcr' reproducer \\'h ich IL':1tu1·L''>:
n VLT\' high ca rricr moclc (7-10
Ml lv ¡ lor cxcc p t io nn l q ua l i t v in
color dub-, even dovvn to 3rd and
4th gcncrru ion-; St h. in black and
white.
1 Prccivion. ía-,1, 1010/. elect runic

inxcrt and ª""emble editing f rom
a nv -..ign:ll -ourcc.
'J ln tc rna l digital reference !'>\''>­
IL'm t hat includes a horizontal lock
!'>LT\'\J, frame lock and vc rt ica l in­
tcrva l svvi rching.
I J ThrL'L' independent t rac k-, (-..in­
g lc vi deo - dual audio), each oí
which can be u-ed. alt e red. cdi tcd
or replaced at anv time.

High ctlic i c n c v ferrite vi d c o
head with 500 hour war rantv and
!he la-,tL''>I, <i mplcvt replacement
'>\':-,IL'm e\ er devised.
í I Capvt an cont rol led high speed
tape cvcl ing modes, velocity loop
icnvion '>L'l'\'O, direct coupled drum
'>LT1·0. minutes and seconds coun-

52

IL'r. monitor amplifier and cue
microphone.

In developing the time base cor­
rector. Ampex cnginccrs discarded
current t cchnologv and took a new

A 111pcx \1PR-7900 recorder/ reproducer
\\·i1/1 TBC-790

Circle 127 on Reader Service Card

digital approach to time base cor­
rection that affords the most stable
video signal ever produced by a
hcl ical-scan recorder. It produces
e le an fa cles, 1a p cl is so I,. es and
-pccial ctfcct s as well as dubs of
cd i t c d material o[ outstanding
qualitv 10 l" and 12" videotape re­
co rdcrv, quadruplcx recorders and
t ranvl cr-, to film.
Li kc the VPR-7950. the combina­

tion ul the VPR-7900 and TBC-790
prod UCL''> rc c o rd irig capabilities
that meet all standard broadcast
rcqui rcrncnt s. The TBC-790 may be
pu rchavcd wi t h the VPR-7900 you
mav now own. The VPR-7900/TBC
combination i!:>portable enough
lor Ll!'>L'as a mobile unit for loca­
tion work. Tapes made on the VPR-
7900 arc complc tclv interchange­
ª b I e wi t h th o s e mad e on th e
VPR-7950.

Round out vour tc lcprocluct ion
..,,.<t c m wi t h the Ampex CC-500
color camc ra ..,,...,IL'm,which incor­
po ra t c-, p rof c s s io na l features, is
<imple to operate and low in price.

CC-'1111 Ce1111.:rn

\

Call vour Ampex Dealer or write:
Audio-Video Sales, Ampex Corpor­
ation, 401 Broadway, Redwood
Cu v. CA 94603. -

AMPEX
FEBRUARY, 1973-BM/E
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'I PRODUCTS

DC isolation; and unbalanced to un-
1 balanced with no DC isolation.
VANGUARDELECTRONICS 287
Computerized audio controls are se­
quentially programmable with real­
time capability. Series 700 can con­
trol voice tracking. with varied transi­
tion switching: automatic verified pro­
gram logging: transmitter control; dual
tation control. They are available
with core memory íor as many as 30,-
000 events or 1230 log lines; or with
mass storage in tape or disc form,
allowing for English language pro­
gram display and logging. INTERNA­
TIONAL Gooo Music 288
CATV drop cables have aluminum
braid shields for economy, pl us an
aluminum film-foil laminate. Models
9242 and 9243 have virgin cellular
polyethylene insulation, black vinyl
jackets. Medel 9242 has #22 solid
center conductor, attenuation from
1.9dB/100 feet at 50 MHz to 9. dB
at 900 i\!Hz. i\lodel 9243 has =r20
conductor. 1.8 dB at 50 i\!Hz and 8.6
dB al 900 MHz. BELDEN CORPORA­
TION 289
Character generator can put one title
on the air, simultaneously allow pre­
paration of three others. i\lodcl D-
2400 makes a display 32 scan lince;
high; ha-, one-row horizontal crawl,
full cursor editing: 8 rows of display
( 16 chaructcrv each) per page: ex­
ternal title storage with standard
audio recording equipment. Internal
toragc i-, up to 32 one-row titles. with
random access. $4500 up. O,\TA­
v1;1o'I, INC. 290
Microfilm culler uses computer-type
digital circuits to scrutinize cut marks
and adjust povition of cul. Model ;\!T-
OO cutter automatically cuts both

edgc-, oí COSA Tl or N \I A sranda rd
izes, will cut all diazo, vcvicular. and
ilvcr materials. It will operate at 3f100
uts per hour. TECH:-.:01OGY l vron-

PORAlED, HF P11010 SYSIE\f'i Drvr-
ION 291
Jack panel assemblies arc nv.ulablc in
up to 50 different confinurations. AD
[ack panels arc molded oí black phe­
nolic plavtic, come with sing!c, double.
or triple rowv, for 19-in. or 23-in.
racks, with 2-, 4-. or 6-wirc applica­
tions. ADC PRODL'Crs INC. 292
ornbination electrostatic - dvnamic
peakers use wide-band clect~o\tat1c
units for the highs, acoustic suspcn-
ion units for the lows. "Aur alincar"
peakcr series have new electrostatic
designs for range 350 Hz to beyond

,000 HL, with claimed usable Ire-
. in recommended
HL to 30,000 Hz. Maxi-

FEBRUARY,1973-BM/E

mum power ratings are from 40 watts
to 150 watts. CROWN INTERNATIONAL

293
Reverse test signal source. used with
tuned RF voltmeter and a way analyz­
er. will measure cross rnodulation. sec­
ond-order beats and hu111 modulation
in rcvcrvc amplifiers for CATV. i\lod­
el RTSS puts out standard "T" chan­
nel signals at 7, 13. 19. 25 and 31
i\!Hz. either square-wave modulated
or a; C\V carriers. Outputs arc up to
-+5 dB111V: harmonics and spuriou­
vignnl down at least 60 dB. T11E r.v­
Co~t. 29~

Test chart set includes four charts in
one aluminum frame with spring­
loaded handle. "Porta-Pattern" test set
consists of resolution. linearity, rcgi­
stration. and logarithmic reflectance
charts. each in neutral gray frames.
After u-.c the front chart is moved to
the hack. -o that all arc always pro­
tected hy case, G1\ENIER BROíHERS
INC. 295

Variable noise i.:ate ha~ attack time of
less than 25 microseconds. i\lodcl
NS-120 has threshold control with
LED gating 'talus indication. variable

continued on page 54

-­
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"live" automation
simplifies your programming

This new SMC FORMATTER can improve the flexibility
of your existing automation when used as a music
formatter. The FORMATTER can run your night time
virtually unattended. The FORMATTER programs up to
1O events from any four audio sources you may select
(recorder. cart. equipment. Carousels. etc.). There's
even a provrsron for a digital clock for network joins.

Best of all a complete system can cost as little as $3000
(U S ) installed m your rack Phone or send for complete
details today on SMCs new FORMATTER.

the
COMPUTERCASTERS

from

s ~-~:~Je
--~--

SYSTEMS MARKETING CORPORATION
1013 W Washington Street
Bloom1ngton lll11101s61701

309-829-6373

,-------------,
I Rush complete míormauon on live I
I automation with theFORMATTERI I
I II Name I
I Station I
I I
I Company I
I I
I Address I
I Ztp_ IL :_j

Circle f 28 on Reader Service Card
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/
Checklist of Boo~ that Belong in
Every Radio & TV Station Library

MANAGEMENT, ORGANIZATION
& OPERATION

O The Business of Radio Broadcasting-By
Edd Routt Truly an all 1none station
operating guidebook-the most authori­
tative and useful station operattng han~
book ever published 400pps . No. 587Sl2.9S

O Managing Today's Radio Station-Encom­
passes management. programming. sales.
training. rates. etc 288 pp s No. 461S12.9S

O Modern Radio Broadcasting: Manage
ment & Operation on Small to Medium
Mark ets-5 tr a 19h tf or ward •ntor rne non
on all aspects of broadcastmg rn these
markets 288 pps . 69 illus No. 482 Sl2 95

O Broadcast Station Operating Guide- An
invaluable 'nuts & bolts" reference tor
ever vone e t vcur ste t.on 256p No.467S12.95

DAM-FM Broadcast Station Planning
Gu1de--A comprehensive guide to ptan
n.nq. buddtng. and operating a radio
broadcast tac1l1ty-AM, FM. or combined
operation 160pps . 8'' x 11" No. SOOS12.95

O Or qamz anon & Opera loon ot Broadcast
Stations-A complete rundown on all the
or qamz atrone l and operational aspects of
running a broadcast station 256 pps.. 36
Illus No. 533s12.95

OPlann1ng the Local UHF-TV Stat1on­
Covers location. equipment or qamz a t.on.
and operation 296pps No. T.43 Sl0.00

O When Porates Ruled the Waves-Complete
story ol f\r1lish radio ships No. 299S7.95

O Education of a Broadcaster-A racy
fasc1nattng, anecdotal account of the
growth ot broadcasting No. T-79 Only S5.95

SPECIAL-FREE OFFER!
Order S2500 ct books lrom this ad. send
remittance wrf h your order and we'll send
you the above book !T79l absolutely FREE'

ADVERTISING, SALES,
PROMOTION & PUBLICITY

DHandbook of Radio Publicoty &
Promotion-A giant 372 page. 250.000 word
encyclopedia of over 1500 on-air promo
ideas 372pps. 3 ring bonder No. 213S29.95

ORad10 Station Sales Promotions-JOO
creative merchandise moving ideas
designed exclusively tor radio stations
sales tools that really work! No. 214 SIO oo

O Radio Promotion Handbook A complete
guide on ways to develop better ratings,
and increase sales 256ops No. 267S9.95

O How to Sell Radio Advertosong-Sales
pitches. approaches. and clinchers, with
your customer's obj ec t rons and hov, to
counter them 320pps No. 511S12.95

PROGRAMMING & NEWS
O Radio Program ldeabook-All the

programming «íees you need to burtd and
hold an audience 25i pps No. 268S12.95

O Guide to Pro+e ssrona I Radio & TV
Newscasting. A practical refresher tor
pros-a complete sell study guide tor
beginners 192ops No. 535S9.95

O Television News Handbook-Solid.
practical grounding rn news basics. style
and newsroom workings 256p No. 567S9.95

URadio News Handbook-2nd Ed. A vital.
day to day guide to improve newscasting
192pps . 44 Illus No. 216S7.95

O Guide Iones tor News Reporters-Scores ol
practical techniques used by the "pros"
192pps . 18illus No. S16S9.9S

ANNOUNCING

COPYWRITING
OThe Anatomy of Local Radio-TV Copy­

Scores of ideas on how to increase station
billing with proven. result getting copy
104pps . comb bound No. T-90 SS.9S

O The Power Technique of Radio- TV
Copywrot1ng-How to wrote result-getting
copy ior any purpose 224pps No. S18S9.9S

O Promotional & Advertising Copywriter's
Handbook-A practical down-to-earth
guide tor copywriters. with 18 wori<book
as sronment s 128pps 8' » 11" No. 579 S7.9S
FCC RULES & REGULATIONS

O Interpreting FCC Broadcast Rules &
Regulations. Vol. 2-0iscusses recent FCC
decisions 192pps. 20 chap No. T-492 U.95

Olnterpret1ng FCC Broadcast Rules &
Regulations. Vol. 3-lnd1spensable for
broadcast station personnel Covers legal
requirements behind today's FCC policies
and regulations. 1nclud1ng new CATV
rule' 208 ops Leatherette No. 603S6.9S

OCom merco a I FCC t.rcense Handbook­
Hel os you prepare for ls t. 2nd and 3rd
class exams plus broadcast and radar
endorsements 4)2 pps No. S82S8.9S

CATV & VIDEO TAPE
O CATV System Engineering, New 3rd Ed.­

By Wm A Rheonfelder The accepted
technical standard of the CA TV industry
256PPS' 126Illus No. 298S12.9S

O CATV System Management & Operation­
A complete guidebook to CA TV from
locating new CATV situations. through
acqu1r1ng a franchise. obtaining financing,
opening and operating a system.
budgeting. and buying and selling
systems 256 pps No. TlOO S12.95

O CATV System M•1ntenance-Onl1 book on
CA TV maintenance and troubleshooting
192 oos J7 ill No. T·82 S12.95

O CATV Operator's Handbook-Covers all
aspects from franchise to planning 160
pps. over 100 Ill No. T-73 S7.95

SAVE 511.85ON CATV COMBO
All 4 books above, only SJ4.95

O Video Tape Production and Com.
mum canon Techniques- An indispensable
how to do 1t handbook on production,
direction 256pps . 100illus No. 541St2.95

ENGINEERING
OOESIGNING & MAINTAINING THE

CATV & SMALL TV STUDIO. by Kenneth
Knecht. For cable operators who want to
initiate programs. 224 pps. No. 615 S12.9S

DA Guide to Radio & TV Broadcast
Engoneerong Practice-A ·how to" book
on all aspects of engineering from
schedules to antennas 288 p No. 523 S12.95

Techruc a l Papers Presented at the NAB
Engineering Conference-Annual issues.
mdrvrdua ll v bound
O 1977Ed .. leatherette cover. No. T-172$10.00
O 1971Ed, leatherette cover No. T-171 Sl0.00
O 1970Ed. leatherette cover No. T-170S10.00
O 1969Ed. leatherette cover No. T-149S10.00
O 1968Ed. comb bound No. T-148SIO.OO
O 1967Ed, comb bound No. T-140 SI0.00

SAVE S2•.05 ON PROCEEDINGS
All • Proceedings. for only S34.9S

NO RISK COUPON-MAIL ENTIRE AO
TAB BOOKS. Blue Ridge Summit. P11. 17214
Pfease send me The TAB BOOKS checked above

0 I enclose S _
U Please invoice on 10-day FREE trial.
O Send FREE 28-page catalog.

OYOU'RE ON THE AIRI by Sam Ewing.
For would-be. newly employed. or pres-
ent broadcasters. 191 pps. No. 620 S7.9S- Name___ :

O The Man Behind the Mike-Offers prac 1
tical guidance on every phase of an Company___ I
nouncing 288pps. 26 illus . No. 266S7.9S Address I

O How to Become a Radio Oise Jockey-A Citv State Z•P--- I
brand new self study guide for would be SAVE POSTAGE by rem1tt1n9 ....,,,h order I
radio announcers 756pps No. SS7S7.9S Fore19n aco rü". Pa resident<;.clddó". sales Tel• B-23 I

----------------------------------------------------'
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release from 0.03 to 5.0 seconds, at­
tenuation range O dB to - 50 dB, in­
put for external keying. $98. QUAD/
EIGHT ELECTRONICS. 296
Cartridge racks hold 20 or 40 "A"
series cartridges. D M series can be
stacked, have walnut-grain finish.
D!v!-20 (20 cartridges) $14.75. DM-
40 (40 cartridges), has a lazy-susan
base, $28.50. BROADCtlST ELECTRON­
ICS. 297
Character generators work from the
keyboard. or from data stored on
standard audio cassette tapes. Units
have 512-charactcr internal memory,
in 16 lines of 32 characters. Internal

-.
I ; C 4 I l : .:0 .l..•: .;,, 4'

- t; ':'"';':':=-_ ~ ", T:: :;;."'=" t t ". ...- ..,.. f

- - 1 - '! ~ l

sync gives RS 170 color or mono com­
posite for display on standard TV set
or video monitor. Other models ac­
cept 5-lcvel baudot. ó-level stock
ticker code. or other standard formats.
VlDEO DATA SYSTEMS, INC. 298
Step track terminal consists of antenna
pedestal with servo electronics for use
in a ground terminal for synchronous
or near-synchronous satellite recep­
tion. System provides sky coverage of
30 degrees on both axes. Replaceable
links 'ct the center points of scanning
range. System finds the point in space
of maximum signal. with a tracking
rate of 0.001 second. RADIATION.
DIVISION OF HARRIS-JNTERTYPE. 299
Frequency sensors provide safety
switching or alarm signals when power
I ine frequency varies outside pre-speci­
fied limits. Series FS sensors have 5%
accuracy. are available with 120/208
or I 151200 volts nominal AC input,
have DPDT or 3 PDT output con­
tacts. which handle 2 amps or 1O
amps total. respectively. LOGITEK. INC.

300
Microphone/ headset combination for
live broadcasting has a binaural con­
nection without termination so it can
be adapted to the application. with
one channel for monitoring and the
other for cueing. etc. Model CS-90
uses a dynamic, omni-directional mike,
temperature and humidity resistant
phones. TELEX. 301
Indoor housedrop splitters and trans­
formers for cable television have out­
put impedance of 75 ohms, band­
width of 5 to 300 MHz. Series 3000

continued on page 56
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Reach!
,.otyou

covered.

AKG shotgun microphones
give you "reach" ...
for those difficult assignments ...
and are only 26" long.
Your choice of C-451/CK9
condenser shotgun microphone system,
or D-900E dynamic shotgun microphone ...
both complete with accessories
in a carrying case.
Please write for more
information:

NORTHAMERICANPHILIPSCORPORATION
100 EAST 42nd STREET, NEW YORK, NEW YORK 10017

MICROPHONES•HEADPHONES
DISTRIBUTEDBY

AKG CANADA • DIVISION OF DOUBLE DIAMOND ELECTRONICS • SCARBOROUGH, ONTARIO

Circle 130 on Reader Service Card AKG·l6
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Multi-Cartridue Decks
Grow with Your Needs!

PRODUCTS
splitters come with two, three, or fou
outputs. GTE SYLVANIA. 30

Sweep generator works from 100 KH
to I00 MHz. Model I 202 has swee
flat to ± 0.25 dB, 2% linearity and
volt output. It has seven plug-in mark
ers and built-in calibrated attenuato
for 102 dB in I dB steps. $895
TELONIC INDUSTRIES. 30

New 16mm camera has automatic ex
posure control with revolving neutral
density disk. Beau! ieu R 168 E urato
camera, designed primarily for pooi
lighting of medical applications. auto·i
mates exposure under any lighting
conditions within exposure
$I 995. HERVIC CORP./CINEMA
LIEU.

Comprehensive CATV distributio
systems include two-way, midsplit, duall
trunk, and feeder types; one- and two
way single trunk and feeder types
MX-404 systems are totally modular,11
with twin-pack hybrid IC modules for'
all major amplification. All functions
arc covered with trunk, bridging,,r
termination. and reverse arnplificationj
Two-way systems have 5 to 30 MH
reverse bandwidth. Systems come withJl
or without thermal slope and gain i
compensation. or reverse thermal com­
pensation. AGC/ ASC accepts modu­
lated channel carriers as pilots. MAG-
NAVOXCA TV DIVISION. 305U

Self-stripping connectors allow for
bridging connections without wire
stripping. Model Scotchlok UB is for
No. 22 to No. 26 wire, has built-in

Circle 132 on Reader Service Card~
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JOJC _ 6 decks303C 3 decks 303C _ 9 decks

• • •• • •

305C 5 decks 305C 10 decks 305C 15 decks

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

Look at our 303C and 305C Mini-Decks. Space-saving combinations
of 3. 5. 6. 9. 10 and 15 decks accept type A carts. Slightly wider is our
Mini-603C (not shown). accepting both type A and B carts. three decks
to a unit. six decks to a compact rack.

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

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

BROADCAST ELECTRONICS, INC.
---------A Filmways Company -

8810 Brookville Road. Silver Spring. Maryland 20910 • (301) 588-4983

Limited time offer-Get anySpotmaster tape cartridge
machineor systemfor $50.00off the regular price!

SAVE THIS VALUABLE CERTIFICATE
AND SEND WITH ORDER

Offer applies to Sootrnaster Ten/70. 500 and 400
series and all mum-cart players including new
303 and 305 Mini-Series, foe· Spot and Ten· Spot.
Ltm1t One Discount Certrücate per order

Can be redeemed through local authomed dis­
tributor; or call or write for catalog and price
list BROADCASTELECTRONICS.INC, 8810 Brook­
ville Road, Silver Spring. Maryland 20910 • 13011
588-4983

Offer expires April 30,1973
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ask about our new
am I Im I tv monitors

11~~L~. t o.o o t º·º (
- .._ -· ....•..~
r '•. -llli

BELAR
-

Call or Write ARNO MEYER
ELECTRONICS LABORATORY,
Lancaster Ave. at Dorset, Devon. Pa. 19333

(215) 687-5550
INC.

Circle 133 on Reader Service Card

Loaded with Schaf er value.
Schafer's new Model RP720 2 professional tape
recorder and reproducer provides excellence in
craftsmanship and performance at an unbelievably
low price Value-r;acked features include:
• 3 speeds • Ferrite heads • Positive reel locks
• Hysteresis synchronous capstan motor • Ptug-In
head assembly • Tape index counter
For details on the remarkable performance-to-price
ratio of this new tape recorder. contact Schafer
Electronics Corp. 75 Castrua n Dr.. Goleta. Ca.
93017. (805) 968-0755. In Canada: Schafer Elec­
t roruc s ltd. 5824 Burbank Rd. SE. Calgary.
Alberta. Can T2HIZ3. (403¡ 253-0351.

·· • • r-===ig--1 ~ i ¡·1 Schafer Electronics• • • ~- _ ':~e ~ Corporation

Circle 134 on Reader Service Ca rd
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S\]9..~...for LPB's S-14, 5-Channel, Dual-Output
~Mono Signature Line Audio Console with

15 inputs. In addition to moderate price
and excellent performance, the S-14 features:

• Step attenuator mixers.
• Plug-in fiberglass printed circuits.
• Telephone type switches.
• Individual plug-in program, 12-watt monitor, cue

and headphone amplifiers.
• Input transformers.

There are many other plus features you'd expect to
find in only higher priced units. If 5 mixers aren't
enough, consider LPB's S-15, 8-Channel, Dual-Output
Mono Console for only $1895. Other LPB consoles from
$325.

LPB offers a complete line of broadcast audio equip­
ment. Call or write us for all your audio needs from
lone arms lo monitor speakers.

LPB Inc.
520 Lincoln Highway, Frazer, Pa. 19355 (215) 644·1123
In Canada: P.O. Box 669. Orleans, Ontario (613) 824-3232

See us at NAB, Booth 540, Shoreham Hotel
Circle 135 on Reader Service Card
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PRODUCTS
strain relief. Model Scotchlok ULG is
for filled-core telephone cable, ac­
cepts the heavier insulation of such
cable. and covers sizes No. 19 to No.
24. Both connectors use Scotchlok
crimping tools for final closure. 3M
COMPANY. 307

Radiofacsimile converter converts au­
dio frequency shift signals into am­
plitude variations. Model 421 C has a
frequency detector recovering the to­
tal modulation envelope of an FM
signal. It works with single or double
sideband transmission. and with all
3-30 Ml-lz receivers. for HF fac­
simile weather transmission or other
similar communications. $951. ALOE
ELECTRONIC & IMPULSE RECORDING
Co. 306

Sound isolation rooms have silenced
ventilation systems, range in size from
4 X 5 X 6.5 feet to 6 X 9 X 7 feet.
Sides are 4-in. thick steel panels with
sound-retardant filling; floors rest on
vibration-isolator rails with resonance
below 7 Hz. Ventilation systems are
guaranteed to be below the binaural
.'vf.A.F. 0° azimuth threshold of
hearing. INDUSTRIALACOUSTICS COM­
PANY. INC. 308

RF "attmeter/VSWR monitor shows
forward and reflected power, YSWR,
all at once on a single meter face.
Thruline Model 4342 has individual
pointers for forward and reflected
power. and VSWR is read at the in­
tersection of the power pointers. Read­
ings do not require adjustment to full
scale deflection or any switching. Plug­
ins give a power range from I O to
5000 watts for forward power. I to
500 watts for reflected, in discrete
frequency bands from 2 to 2300
MHz. $265. Plug-ins (minimum of
two required). $30 to $75. BIRD
ELECTRONIC CORPORATION. 309

Hydraulic frame hinge for cable plows
is controllable through a 30-degree
vertical arc. Designed for the Ryan
Model "D" plow. the hinge facilitates
lifting plow over rights of way, level­
ling on rough terrain, holds depth
constant. even pick up a reel of cable.
F. B. RYAN MANUFACTURINGCo. 312

Random-access rear-projection read­
outs display any standard or custom
message that can be put on photo­
graphic film. Major series is available
in I6, 32, or 64 message sizes. Uni ts
have electrical and electronic com­
ponents to position material properly
in front of projector lamp. Access
time is 70 msec. Built-in memory re­
tains last selected message without
need for signal power. MAJOR DATA
CORPORATION. 313

FEBRUARY. 1973-BM/E
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ANOTHER GREAT
TECHNICAL ADVANCE

FROM GOTHAM.
Fully equipped auditorium for
technical seminars.

Sophisticated internal audio/video
communications network increases
efficiency.

Equipment display area for
buyers' convenience.

Kitchen and dining room for
Gotham personnel and guests.

Loading dock to assure
speedy deliveries.

You're looking at an architect's drawing of the
new Gotham Building at 741 Washington Street.

Located in downtown New York City, it took
three years to design and build this ultra-modern
installation.

Now it's ready. And you're cordially invited
to visit us for a leisurely look-around.

It was you, after all, who made this new
Gotham Building possible. You, and the manu­
facturers whose technological leadership has
enabled us to offer the industry a steady flow of
superb audio equipment for almost twenty years.

To all these companies-and to you-we
dedicate our expanded facilities. And we look
forward to many more years of providing you with
mutually productive and rewarding service.

e=- e::> -.- t--1 ~ ~
AUDIO CORPORATION

741 Washington Street, New York, NY 10014
(212) 741-7411 Telex: 12-9269

Sales Office:
171ON. LaBrea Ave., Hollywood, CA 90046

(213) 874-4444

Circle f 36 on Reader Service Card
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never
give

silk~orm
an

even
break
Poor Silkworm ...

She doesn't have a chance
against Colortran's

remarkable new Super Silk
Super Silk is a

continuous weave
glass fiber that's as

smooth as real silk and
absolutely will not irritate
your skin like other glass

fiber diffusion
materials.

Its diffusion quality
will remind you
of real silk too.

You can put Super Silk
in front of the hottest lights
and it will not turn brown.

It will not fray.
It's easy to handle.

Available in convenient
48" rolls.

For information and a
free swatch, write to
Super Silkworm

at

Berk er ColotHan • 1015 Chut nu! SI, Burbank. Cell! 91502 • 213 843-1200

Circle 137 on Reader Service Card
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NEW

LIT
For copies of these literature offer­
ings, circle number for appropriate
items on Reader Service Card.
Keyboard switches are shown in four­
page brochure. which includes cut­
away views of momentary form A
(SPST NO). momentary dual form A
(DPST NO). alternate action (SPST).
and shift and lock keys. Cherry Elec­
trical Products Corp. 200

Revised catalog pages cover indoor
directional couplers and indoor split­
ters for cable TV systems. showing
products with improved characteris­
tics compared with earlier models.
\lagn:ivox CATV Division. 201

"Super 8 Research News." publica­
tion of the group at x oun-rv Du­
buque. which evaluates new Super 8
products. in the September 1972 issue
lauds the Dvnascienccs Medel 832
imane enhancer: discusses Super 8
film- procesving: and reports cruhusi­
astically on the Yashica 600E camera.

202

Complete line of measuring instru­
ments is shown in 232-p:ige catalog.
including power. sweep. noise. fre­
quency. spectrum analyzers. and
scores of others. Rohde and Schwarz.

203

Radio noise meter for range 600 to
1500 KHz is subject of four-page
brochure. with complete technical and
application information. Singer ln­
st rume nt at ion. 204

Bulletin (ECR-l 162FJ describes uses
and performance of "Porta-Mobil"
point-to-point mobile radio communi­
cations units. General Electric. 205

Catalog covers "ideo, voice and data
transmission systems. including micro­
wave and coaxial cable systems. PC!\1
c.ible carrier systems. etc. GTE Len­
kurt. 206

Dual trace sampling oscilloscope is
subject of four-page technical bro­
chure: instrument has bandwidth to
1.7 GHz. calibrated sensitivity of l
mV/cm at l.7 GHz. Test and Mcasur­
ing Instruments (Philips). 207
Telephone cables and other communi­
cations products arc described in de­
tail in comprehensive new catalog.
with complete physical and electrical
elata on cable types. Anaconda Wire
and Cable. 208
Exhaustive technical data sheets on
vidicon camera tubes, XQ 1240 and
XQ 1241, cover every characteristic
and operating condition. North Ameri­
can Philips. 212
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Our Proc/Amp and DOC
cure the helical-VTR-blues.
Also the reds and greens.
If the only thing bothering ~. matches. Video stability and

you about your helical VTR full color interlace are
is the picture you play back, maintained even through
you can relax. multi-generation dubs.

Because with the 3M And while it does all
Processing Amplifier and 3M this, our DOC reduces your
Dropout Compensator on-line, system costs by allowing more
you can virtually rebuild your "' , ~\ passes on your tapes because
tapes with any helical format, in ~ ~'• it corrects for dropouts due to
monochrome or color. !~ wear, while its built-in dropout

Our P-100 proc/amp cor- / simulator allows system test
rects for high or low contrast, 11:- without the expense and incon-
inaccurate or washed-out colors venience of a test tape.
and picture jump or roll. So whether you use them as

It replaces the original sync and stand-alone units or as a complete
blanking with EIA-format sync, while video processing system, our proc/amp
our SYNC GUARD circuitry gives you and DOC don't just give you a better
a rock-solid picture even with distorted picture: they help pay for themselves.
or industrial sync. It provides de And that could solve another
restoration and removes tilt and problem.
bounce. Clips white and black levels Video Products, Mincom Division,
and clamps the video signal to reduce 3M Company, 300 South Lewis Road,
noise and transients. Gives you full Camarillo, California 93010.Telephone:
front panel control of burst amplitude (805) 482-1911. TWX: 910-336-1676.
and phase, video and chroma level, __.---:--- - ._ _ __ . __~-~-- _

f~~ºd:1esse~~~~ª7~bfet~~~~i~~~g-t ·-[-:.-L--E·:·[~~-jl~f~[-:l.-~-j. .~-
and chroma AGC and color regen- t'_'1 · l: ·~ - } - ·~ :. .. -· _

•.... . -· - t 11~eration. i- ·.,.~-~~~::-- ~~
If you've got more problems,

add our D-100 Dropout Compensator
(DOC). It replaces lost video informa­
tion with fill-ins perfectly matched
for luminance and chrominance, with
no lines, no flashes, no color mis-

We've been there.
And brought the answers back.
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Standard Cushion

Ventilated Cushion

Amplivox makes a headset which stands up to the rough and
tumble handling of TV crews without sacrificing the light
VIRightand comfort necessaryfor all-day use.

Interchangeable soft. ear enveloping foam cushions or venri­
lated foam cushions which eliminate ear perspiration and
accommodate eyeglassframes.

Available single or double side - 300n phone - 100!1
carbon - 1oon noise cancelling carbon or 300!1 noise
cancelling dynamic mike - series or independent earphone
wiring - factory terminated Switchcraft® plugs - 3 position
mike switch.

Information from

Bill Pegler 'phone (516) 628-8068

Television Equipment Associates
IOI 1311 BAYVILLE, II. Y. 11101

Circle 140 on Reader Service Card

"FIVE" MIXER
AUDIO CONTROL

B-500 series
the B-500 monaural

$750
the B-502 stereo

$1050
B-503 dual channel

$950
for complete information

please contact
the Director of Sales

Dept B-50

console--/ti ~ ..:---==

MCJIH t • MCMARTIN INDUSTRIES INC 605 NORTH THIRTEENTH STREET
'J.t'.l..Ur in·oMAHA NEBRASKA 68102 TELEPHONE {4021 342-2753
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1\venty (20) days
of broadcasting* logged

-on a single
10~" reel .•••

í

•••••:> This Tape-Athon model 900 Log­
ger can operate at 15/ 32 ips the
way most loggers run at 15/ 16
and 1~a. Imagine fidelity to 2500
Hz at 15/32 ips: That extra slow
speed al lows 409+ hours of
recording over 8 channels on 1/2
mil tape with a 101/2 .. reel.
Twenty days of broadcasting on a
single reel. Doesn't that eliminate
a lot of problems-like tape
changing, tape storage, and even
the cost of tape? Write now for
details.

e

62

"Bas eo on a 20 hour broadcast day

Tape-Affwt Colp.
502 S. Isis Ave..Inglewood. Calif. 90301
(213) 776-6333

Circle 142 on Reader Service Card

NEWS continued from page 18

BRCand NABWarn Broad­
casters To Avoid "Hypoing"
The Broadcast Rating Council and
the National Association of Broad­
casters joined in a statement urging
broadcasters to omit contests, spe­
cial promotions, or widespread sta­
tion activity during audience mea­
surement periods. The two organi­
zations pointed out that such "hy­
poing" ran counter to FTC guide­
lines on the subject, and that the
FCC, in considering license renewal
applications, took into account a
station's compliance with FTC
guidelines. Hypoing, the statement
said, also frustrates industry at­
tempts to provide accurate audience
measurements.

Briefs
Collins Radio Company announced
sales of $77 million and a profit of
$1.1 million for the three months
ended November 3, 1972; the profit
ended a period of losses over the
past three years, and led R. C. Wil­
son. president, to predict profit for
the whole year . . . RCA Jersey
Ltd., video equipment production
facility on the Isle of Jersey, has
delivered to Westward Television,
English TY program producers, a
color TY mobile van, a 1O-ton ve­
hicle carrying an RCA TK-44 color
carnera, a TR-60 VTR, and
switching and audio equipment in
an air-conditioned control room. O

Media Horizons bought KROD-AM / ·
EI Paso, and KDEF-AM and FM. Al­
buquerque, from Doubleday and
Co., for $1.250.000 in cash ...
Comtech is a new firm in
Gainesville. Fla., building video
products for the OEM market,
headed by Robert E. Bachus,
formerly of Yitai Industries. E-V
and CBS have sizned a cross­
licensing agrecrnenr" covering their
patents and technical know-how in
quadraphonics .. Eclair Corpora-
tion has been named exclusive U.S.
distributor for the "Univo" crystal­
sync motor, for controlling speed
and sync of 16mm cameras . . .
Metro-Markets is a new service of
Dun and Bradstreet which evaluates
product sales against competing
brands on a store-by-store basis.

The U.S. Labor Department is
calling attention to the Job De­
veloprnent Tax Credit set up by the
Revenue Act of 1971; employers
can get a tax credit of 207c of the

continued on page 64
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More and more people are discover­
ing how significantly superior
Canon Zoom Lenses are for TV
broadcasting purposes. Their
outstanding color characteristics,
even in dim light. is one of the
many reasons why Canon was
chosen for telecasting the Munich
Olympics.
Canon's wide range of excellent
zoom lenses encompass three
types of operation control­
all-servorized, via flexible cables
and by effortless push-pull rod
control. And it can be attached to

fit and operate with any make of
TV camera.
Shown on this page are only a few
examples of the quality lenses
Canon has available to more than
meet your particular demands.
Specify Canon to stay ahead.

The following are Canon TV Zoom Lenses for the
Plumblcon1b color cameras cunently available on the
market:

Image format covered
17.1x12.Smm
(21.4mm¢)

The CanonTV LensesNaming System
PIO)( 208

L___Glac;..,Comoeo sanon for Beam Souter

'------- M1n1mum Foe at Length

~----- Zoom Ratio
~------ Application

Annucanons lm<Ho:e Pick-upTubes

I Fo1mat
p 21 e rrun.. \ 1,· Pfumbrcon
PV I 16111111 •• ¡·Pturnmcon

Apart from the above. Canon has
available TV zoom lenses for 3" or
4-1/2" image orthicon cameras
and can also build special lenses
to fit your requirements.

Canon
Sizeof image tube I Lens
¡14 • Plumb1con1P PIO x 2004
color camera Pl 7 x 3081

Pl7 X 3082
PVlO x 1681

1• Ptumbrconfe IPVIO x 1582
color camera PV17x 2401

PV 6x18Bl
~Reg TM NV. Philips of Netherlands.

128 1t 9.6mm
(16mrn¢)

e CANON U.S.A., INC.: 10 Nevada Drive. Lake Success. Long Island. New York 11040, U S.A. !Phonel 516·488 67ooeCANON U.SA .. INC 457 Fullerton Ave, Elmbur st . ut.oc.s
60126. U.S.A. (Phone) 312 833·3070 e CANON OPTICS & BU3lNE~S MACHINES CO. INC. 3113 Wilshire Blvd., Los Angeles. Cah to rnra 90005. U.5.A e CANON AMSTERDAM
N.V.: Gebouw 70, Sctuobot Oost, Holland eCANON LATIN AMERICA, INC.: Apartado 7022, Panama 5. Panama eCANON INC.: 9·9. Gmza 5 ehorn e. Chuo ku, Tokyo 104. Japan
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Fidelity- Pro

Fidelity-Moster

Russco's two new lines of
top-quality phono pre-amps
give you the power where

you need it! (+ 18 DBM)
All models ore self-powered,
available in mono or stereo
versions, and feature a unique

aluminum cose that allows
quick and easy service access.

Years ahead in engineering,
the best news is the Low Prices
starting at $92.00 !

• SEND FOR INFORMATION!

•JilUSS&D
ELECTRONICS INCORPORATED
1070 BROOKHAVEN. CLOVIS. CALIF.

PHONE (209) 299-2167
Circle 144 on Reader Service Card
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NEWS Ind ... John W. Lyons won pro­
motion to the position of southeast
regional director of engineering; and
Frank J. Herman became national
program director, both of Tele­
Prornp Tcr Corp.

Nathan Jurist became president
of Zcnith-Movaclo-Timc Corpora­
tion. marketing subsidiary of Zenith
Radio for timepieces produced by
Zenith Time, SA. Swiss subsidiary
. . Abbott Sydney was named field

sales manager of 'cinema Products
Corporation .. L. Wayne Oliver
was promoted to the position of gen­
eral manager of ITT Cannon Elec­
t ric-Phocnix.

Rod Calarco recently joined
WCBS/Ncwsradio 88 as account ex­
ccut ivc in the retail sales depart­
ment . . Pelcr Albertini became an
account executive for Metro TV
Sales. New York . . . Leonard
Goldman was appointed house
counsel and assistant secretary of
Jerrold Electronics Corporation.

Joseph II. Burleigh became cen­
tral region franchise manager for
Radio Shack. responsible for all
Iranchi-,c stores in the central and
southeastern U.S. . . Donald W.
Slack was named director of mar­
keting for Tapc-Athon Corporation.

BM/E

01

wages they pay employees t~kcn off
welfare rolls ... C-Cor Electronics
will build a cable system for Tri­
County Cable Television in Sey­
mour. Ind. . . WCRS/Newsradio
won a gold medal for excellence in
on-air promotion from the Broad­
casters Promotion Association.

Weslern Union International re­
ported revenues of $4 7.4 74.000
;111d income of $3.831.000 for the
nine months ended September 30,
197'2, from $2,71 O.OUO and $3.-
050.000 in 1971 .. VCI, Inc.,
New York. will market the Norelco
videocassette recorder ... The Re­
public of China, Taiwan. has
bought a large qu.mt ity of Sparta
Electronic A\11 uansmiucrs and :ic­
cessory equipment for a total of
about $250.000.

People
George Manina is the 11e11·chief op­
erations officer of Gridtronics. Jnc ..
firm developing hardware-software
for delivery of motion pictures to
cable systems . Richard E. Mvcrs
was appointed plant manager of
RCA's color tube plant in Marion.
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ISome Clean-Up On The December

-- --

Audio Processing Amplifiers (Continued)
Compression Attack Release Other

Brand Model Ratio Time Time Attenuator Features Price

Compressor-Limiters

LPB, Inc. S-2 2.ldB, Instant. lim. I 10 dB /sec, I comp threshold, $475
6P in 0.66 secs. comp lim. adj. -40 to
6P out 2 dB /sec, -10 db vu

comp. I

Rupert 2254A 1.5:1. 2:1,
Neve 3:1. 4:1. 5 ms, lim. 1100 mS, auto release is

6: l. 5 ms, comp 200 mS, signal
800 mS, controlled
"auto",

lim.
400 mS

I

800 mS.
1500 mS,
··auto'',

comp.

··AudioProcessors Article

The following addendum to the table in the De­
cember issue shows two processing amplifiers we
, inadvertently overlooked.

Also, at the right is a unit we called the EMT256
on page 44 of the December issue. Herc is the correct
caption:

Automated Processes Model 525
Limiter /Corn pressor is a compact
unit, usable in mike channels,
with de·esser, ceiling control,
compression ratios of 20:1 and
2:l, release time 0.1 sec to
2.5 sec.

PERFECT YOUR CCTV SYSTEM WITH COSMICAR®LENSES

TV-COSMICAR-EE 16mm F/1.6

The TV-COSMICAR-EE16mm f/1.6 is a high-speed
EE lens specially designed for 2/3" vidicon cameras.
It maintains image luminance 100 Ix against sub·
ject brightness between LVll.3-17 <350-18.000
cd/m2), about 1,800-96,000 Ix.

The automatic electric-eye diaphragm close down
completely provided that subject brightness exceeds
approx. LV20<144,000 cd/m2), 768,000 Ix. In case
the camera is switched off and not in operation, the
automatic diaphragm closes down, completely shut·
ting off the light for protection of the vidicon camera.

The "Change-over Switch" in front of the lens con·
trolls the operation of the diaphragm.

When the switch lever is turned on to "EE", the lens
diaphragm operates as fully automatic electric-eye,
and is brought on to "OPEN", the diaphragm stays
fully opened condition.

Be sure to get the finest image recording results
with quality Cosmicar lenses.

Also available are scores of other lenses, ranging
from 8.5mm to l,OOOmm telephoto, zoom and those
motordriven among them, for immediate delivery,
after being tailored to your specifications.

COSMICAR OPTICAL CO., LTD.
Cable Address: "MOVIEKINO TOKYO"424, Higasbi-Orzurni, Nerima-ku, Tokyo, Japan
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FCC Rules and Regulations
continued from page 20

canee to the material, or 2) an n[firmntii·e attempt is
made to create the impression that the material is
occurring si111¡.;//a11eo111/1'with the broadcast. The
raison d~tre for the change in this rule is to protect
the viewer listener from being misled as to the
nature of the material presented. The rule docs 1101

apply to commercial. promotional. or public service
announcements which arc taped. filmed. or record­
ed. Second. the station operator need no longer an­
nounce daily that certain of its network programming
was taped for later broadcast.
Rebroadcasting Programs of Other Stations

Consistently. the Commission eliminated its sepa­
rate rule' on rebroadcasting programs of other sta­
tion-, [or AM. FM. Ed.-FM. and TV. Rebroadcast
now requires only the consent of the originating
station. 1101 autlwrity of the Commission as previous­
lv required in certain xituation« (c.g .. TV rcbroad­
casts of FM). or notification of consent to the Com­
rnis-.ion ;1, prcviouslv required in all siiuation-, (ex­
cept Emergency Broadcast Sv-rem operations). Note:
The rebroadcasting station operator must keep copies
of the written consent to do so at hi' station and make
<umc available to the Comrniv.ion upon request.
Provivions on rcbro.rdcavt of sicnal- from 11011-broad­
cast stations (e.g., Naval Observatory time) arc

codified from FCC Public Notices and clarified. Ex­
cept ion: The station operator is still required to ob­
tain authority of the Commission to rebroadcast
point-to-point messages of I) government stations,
and 2) privately-owned non-broadcast stations.
Filing Certain Contracts

Attempting to reduce its own and the licensee's
administrative burdens, the Commission excluded
from its filing requirements certain contracts which
"off er no real support in carrying out the operation
duties of ... the Commission.". To wit. copies of
Section 1.613 contracts re I) time brokers; 2 l Sub­
sidiary Communications Authorization operations;
and 3) time sales over four hours daily to same
sponsor, need no longer be filed with the Commis­
sion. Rather, they may be kept at the station itself,
and be made available for inspection upon request.

The above changes in operating rules provide sub­
stantial relief to station operators by eliminating or
relaxing certain of the tedious procedural require­
mcnt- which appeared to be of little use to the
Commission. In a later action. the Commission
eliminated certain rules re broadcast station report­
ing and record-keeping. In next month's BM 1£.
we will treat, in depth. these further Commission
rule changes. BM/E

'>;"."·.­

;-~-"""'-·-.-.--..- -.--
R •--- n~~

Air Time - your most valuable and volatile asset must be managed effectively. How? By total integration
of traffic and technical operations You can have confidence in our APC 610-200 - the result of nearly a
decade of experience in broadcast automation. To see a system in actual operation please write or call:

IJ/iii:'f ENi:~~~~~us~-:':~~~!~~3!;:~~
~ US A -230 LIVINGSTON ST. NORTHVALE. N .J 0764 7
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Introducing the
expensive digital
multimeter that
doesn't cost a lot.

The B&K Precision Model 281.
This 2%-digit unit is so versatile, its range

covers 99% of your measurements. And its DC
accuracy is 1% .The stable 281 also gives you
positive over-range and wrong-polarity indications.

It's easy to use (even for semi-skilled people).
And easy to read across all 26 ranges, 1OOmV
to 10oov.

Naturally, we're enthused about our Model 281.
You will be, too, when you see our complete specs.

Dy~=~!~nu~~~p~~~i~~~utor.$0rlwri8te995In stock al your /BIJ P (
parts distributor. •

pzaa1221

Product oí Dynasca·ri-corporatlon
1801West Belle Plaine Avenue, Chicago, Illinois 60613
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WANT ACCESS TO THE
LATEST WORD ON ...
• CABLE TV

• INFORMATION SYSTEMS

• BROADBAND COMMUNICATIONS
NETWORK?

Subscribe to

BROADBAND COMMUNICATIONS REPORT!

Covers systems planned and being built, local
franchising, state and federal regulations, and
financing.

Twenty-four issues a year for only $48. Send for
sample copy!

Broadband Information Services Inc.

274 Madison Avenue, New York 10016 212-685-5320

Circle 149 on Reader Service Card
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WORLD'S BEST
2.5 KW FM TRANSMITTER

USING
ONLY ONE TUBE

• USES(ll 5CX1500

• SOLID STATE EXCITER

• SOLID STATE IPA

• SOLID STATE SUPPLIES

• SOLID STATE CONTROL

• FM NOISE. -65 db

• Y. db. 30 H -35 KHz

• VAC.CAP. TUNING

• VAC CAP. LOADING

• NO SLIDING CONTACTS

• NO NEUTRALIZATION

• 2750 WATTS AVAIL­
ABLE

• NEEDS ONLY 5Y. sq. ft.

• COMPLETELY ACCESS­
IBLE

• FCC TYPE-ACCEPTED

ONLY THE WILKINSON FM·2500E HAS ALL THESE
FEATURES YET IS PRICED LESS THAN $9,000.00.

Wíl~~íl~~@~
ELECTRONICS, INC.

1937 MacDADE BOULEVARD
WOODLYN, PA. 19094

TELEPHONE (215) 874-5236 874-5237
Circle 157 on Reader Service Card
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I Spindler & Sauppé
TV film chain
2x2 projectors
your widest

and wisest choice

Seven models in all- one of which will fit
your needs exactly Color or monochrome;
uniplex or multiplex; forward or reverse
actuation; sequential or random access;
16- to 96-slide capacity. These are
thoroughly proved performers. built to the
highest professional standards. and
recently updated with advanced electronics.

For complete information. write
Spindler & Sauppé, 13034 Saticoy St ..
North Hollywood. Calif. 91605:
phone (213) 764-1800.

SPECTRUM 328· The most advanced film chain slide projector available For color or
monochrome chains az-suoe capacity Many exclusives Operates a1 120V 50160 Hz
Speci rum 32F operares at 220V 50160Hz

MODEL 332 Newes! version or the work MODEL SLX-TV ss-suce capacity random
noise 01 the industry For monochrome access Model SLS-TV 48-sllde random
cna.ns 32-slldecapacity Model 322 single access Model SLD-TV ss-suoe sequen
tur ret tor 16 slides monochrome or color Ital Model SLR-TV 48-slide sequenuat

torwardtreverse All 101 monochrome 01
color cnams

Circle 150 on Reader Service Card

WE SAY THAT WE'RE
AMERICA'S LARGEST
INDEPENDENT
BROADCAST AND
RECORDING EQUIPMENT
SUPPLIER •••
MAKE US PROVE IT!

When a Broadcast and Recording Equipment Company
only six years old. it's quite a claim to say it's ti
biggest youngster m the industry. And that's what we'1
saying at MAZE. The MAZE Corporal ion is a 1actoi
authorized distnbutor tor over 25 recognized profession.
equipment lines. Such names as AKG, AMPEX, ALTEI
AUTOMATEDPROCESSESand MINCOM are among the mar
manufacturers whose products are available through u
Plus. we offer the most extensive stock and consignmet
listing of used equipment m the country. Whether ye
want new or used equipment, a single item or enoug
equipment to set up a complete studio or station, 11
offer the lowest prices and highest trade-ins you ca
find. Call us or come by our new offices and warehouse
for cheerful service backed by a trained staff of profe
sionals. We'll make you an a-MAZE-ing deal.

MAZE
CORPORATION
514 Alton Road •
Birmingham, Ala. 35210

P. O. Box 6631
(205) 591-4801
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BM/E CLASSIFIED MARl(ETPLACE
CLASSIFIED ADVERTISING RATES

DISPLAY CLASSIFIED ADVERTISING: $22.50 per inch lx; $22.00 per inch 3x; $21.00 per inch Gx; $20.00
per inch 12x. ALL OTHER CLASSIFIED ADVERTISING 25¢ per word; minimum $3.00. BLIND BOX NUMBER:
No extra charge. Replies sent to address below will be forwarded to you. PAYABLE IN ADVANCE; send
check with order. CLOS!NG DATE: 5th of 2nd month preceding issue date.

BM/E, Monterey and Pinola Avenues, Blue Ridge Summit, Pa. 17214 Phone 717 /794/2191

HELP WANTED

TELEVISION ENGINEER
University of Tennessee currently has a Joh DO·
sition open as Engineer in the Television serv.
ices Department. This is a maintenance position
and the desired individual should have str o nc
exsertence in c uadr untex and helical scan VTR
machine. The reu uir ed individual should have
three to flve years experience in video and audio
maintenance of television eq urp me n t Position •~
available immediately.

HPt1h· to :
University of Tennessee

Televisirrn Services Deuart ment
13--15 Circle Park Orive

surte =-rn
Kno avilte. Tenn. 3791fl
Pbon e : !61'.>J 97-1-52/2

\IT:" D1\\,I J. íl \,,.r 1 I·, f 1.r _-,, .. , ~

We are lon~ing for addrtion •.tl Rcn-, to 1>.c\Iour
productv Mu'>t alrtJd} tic in b roadc avt equrr­
ment sale' held ",c...nd rh,1tn .m d rccu mc 111 Bo v
273-2; e o B:vt F. Blue Ridge Summn, Po
17214

' Televrvron Te ch. c xpe nc nccd ope r.mon and
mamie nancc of eolor 1...irrn..1Jfi. \1J1.·\1 t.1rt.. re­
corucrv. ct1.. \\'illing 10 t r.rvcl JnJ <h.uc driv 111)..!
Good pJ~ for good rn.m '\t..nd rr,11r111.· -.i 11111µ
expe nenve .md,,ii.tr\ tc qur rc rnvnt v 111 Bi>\~-l.¡
e o B\f I. Blue Ha.l~L Summn. P.1 1....,~1.l

EQUIPMENT FOR SALE

One inch Video Tape Recorder with full
color electronic editor, proceninq amplifier
uHd for 180 hours and in like ne...,. condition
Coit Sl6200. SelVing Price is SIO000.

FOB:
Applied Video Electronics, Inc.

P. O. Box 25, Brunswick, Ohio 44212

AMPEX VR-7BOO-C

re CT\TO\! Al DIO ( 0-..:~01r s "' J'I "'
comparable to rn.muf .u t rr cr v' .•t a nd.r rd u n t v
Modern 't)llOf?. wrt h ve r uv a l vlidc potc ruro rrn tvr v
and "voft " audio •.•w rt c hrng (",1mrlt.trh .1\~tmhlt..J
or va ve C'\Cn mor e .vn ",11, le \..,1 <.ill 11r w t 'l
for c uvr orn q·1,11Jt1nn. \I,,, plo~··n.11.J,.1 ni 1J.
ulev dl\tr1t"iut111n Jmr~1lltr'. pr r.vm p l l•t:I' ,11,.t ,l.
comh,nin¡,t nc t w o r kv mmuo r ;imrl tier' \\ r t r
or CJ11ror hr ochurc ' I ( nmp.1n\ p () H '
•9'224, Atlanta, Go 101~~ JflJ 611-1~'6

\IOTOR~ I OR ~1'01\! \~11 R~
[\V Pap't hvvtcr cvr-, vv n ch ronou c moto r 11\/
I fri0-4-4""11() .1\ uve d in ver rcv .lll41 .md "'' 1 rn.r­
hinc' Pri. C' S''-1 IHl c.1 h prcr.11J "''le tht''

lut 90 day V.ilírant) 1crm' cht'-..k \'1th
order 011h. nn (()!), '•t re ,n· ••·crJnl kr
Tarr1..a,1cr 'cric' f, Ml nr .,,1(1

TAPI CA~T! I( H \!, I'( . lln' rr:
Rcxknllc, \1.H\l.rnd :1 ~e;I

TAl'I I QL'IP\IE' I Hehui'I
'"' f'JIOI, ht3d'. n," heel. rrt..·c;,urc r I r p, •,

C:\C-. \r-.•tle"h dcJn ,ind t 11 ~l·h ·c,IC'U •
day mont\-hJ.(k ~u.u.inter v;i U,1\ "1r1.1nt\
AllO con1.11,.tu' f. ·r rn"•blc U·,._.1 r'h ~·1 rr"'
t•..1u1pmcnt anJ a. ,-c,··1H•C''

Al f()D\'-1, II•'' l~IJ
Rcxk,1llc. \lanl.and ~111,,c;o
( 101 "6~-"6~6!

f0nn
1 .J" ·n·.111 rLI\ ·

n1."' \\ \ I ~ 1 i ni
r1 h 't-,

•nd

36.
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EQUIPMENT FOR SALE (Cont'd)
Alford t} pe 105:! Diplevine Filter. :;no ft ric rd

).1 "'" c0.1\ with bullc t s and lunger'. 5 <c crions.

Alf'cr d Ch 9 Arucnna All Ill C\d:·JIC'nt 1,.01HJ1-
non. pr rcc d to 'ell indr vrdu all v or .i-, .1 r:1Ck:1l;!C'
Corn.u t Keggre vloff,u. ~l1J-rl.i T\. Corr .. ro
Box 6103 C. Or lan.ío. Fl.1. ~1¡;:113 or phone
1 _Hi<;I 8J l-50J0. -------
FIJ>T.lll'AC C4RTRIDCC\. NAB orpnwrd
f.ictnn new ,\II CHh h.iv c 1111n1mum of 6
nunuies w ot th (lf i.rpe Sold 111 1...1rt1'11' pf ~o
u ru t -, o nlv '-1 00 e ac h Send chc c k "11h o rdcr-
".lti,L1cu0n gu ar.uueccl G.1teh Fle~tr11n11,.;,,, 5-
\\ Hrflc rc ct Avc . Havcrrow n. P:1 J90R3.

F()R ~.~/ F: Cnl0r \10b1k L'ni: convist ing 0f
three t1) GF Pr _150 L.1mcr.1 d1.11n'. v c ni. o l in­
t c rva l -w u c hct v uh 'rú1.11 cfTc1,.1'. .ri r rail' uu. k
w nh lift e.uc I , ..c llcnt 1,.1"'111.1111("111 \\·r 11c R0\
~-1.1. i.: 1' R\1 F. Blue Ridge Sumnur P.1
1-c I .I

rlFI íl ~THF-..:GTll \!FTFR. <;.10 Kll1 tr>
<;\fll1. Ten nu. rovolr-, t o \O vol t-, r-cr meter.
'"e\~ volid ct.u e dc,11..:11. 1, n c b.itcr v life St a hl c
:1n·11r.1tl' \ .!11hr.1t111n Free l11c1.11urc <:\c1L1r I le -
t ronn s 0111 'l' l lrc lü.uul 1\\T .. llcdl\\\(1i'd.
C.11. orn11"

EQUIPMENT WANTED
TR.~NSCRIPTION íll~C<; of old r adio and
mu..•ic. Anv ~i1c...•peed "end full dct.til c and
price 1r1 1'1~1 R. Rox 1~7..t, Bcltc vuc. \\':-t'h.
v;-:1109.

BUSINESS OPPORTUNITIES
RADIO STATION FOR SALE-'<!Hltl \\º:111A~I
. . . F ;1,tc111 Ari zon a ... $175.00() ... Suh­
,1.1n11.tlC1,h Hnrold Bruzcc. KlllL. \\'rll­
• ox. Ar iz,

PROGRAM SERVICES
"!~1cc" C:1t.1h..,g Evcrv thin~ for the dee­
j.1\·~ Corncdv. boo ks, airrhcck-. wild trac k -. old
1.1.dh' •..111''''· .unl mo¡e! \\'rite: Conuu.uul. D0x
:(,q:-. ..\. "'>.111 I 1.llll"bl"1' 9..il:fi.

TECHNICAL SERVICES
Cl.~10\I C.·\RTIUDGE 1\11OAíllNG and re-
f ut h1 .••!1111!.! I 1Jc!q..,:11..· rcpl.rccmcm pnrt s and
c.n urdcc-, \\'111l' u-... 10cl.1,· íor p1icr'. l'l\OfFS­
'lll'-:AI .\l 1)1() ~I l(\ºIC-ES. no x 19'<.1.FT.
\\<IR I 11. I I x. "(,1111.
Don't he nn ancho d ropout in vour markc t arc.i
Our C,\I( 1IUll(;F IU-\\'1'11l1NG ~l-R\'ICI' i'
h,TC¡.º BIHl0\ll( A~T FQL'll'\11 NT IU'llllll 11-
1I\\. íln\ .nr,, \\'iruJ...nr.C\110. ~0550.

\\lrRI< \'<; I \RGI <;T >TOCK \'11) C-0'1-
\l(,,\!I < r 11\I J,(, pÍ Th\\ a nd u-ed bro.id­
f,,",¡ .•.1 ,tr I n1.. ''din!.! ru1111"'PlC'Tl' \\'e t1:1dc·'d1 ;ind
h<\ 1111 \l\/r COl(l'l)l(\111)" I'() n.«
U 1(, H rn·1n...:ll.tm:___\_l_.1_1_<_:_1_ll _

Rn vthcon t r.i nvmiu c r ri:HI' fnr R ;\-~"º· R ·\­
moo \. nn d R .1,.<i '\ \\I tr ans rniu cr-, R,1,··hrn11
t ra n .••íor rncr rc o.ur <cr v 1.r .rv.ul.i b!c Wn tc fn1
í'íl(l'' a nd mlo r ru.rtron e\ Sc r vn c . <:\p1in1..:·
fil IJ \'r 11'1 c;(i

INSTRUCTIONS
I(( 111('>1<IA~\ l(<\lll<lllll'l'llONF 11-
< I ~"'I I~ \I'\ \\I I K\ Cl.t'"l'' in 11 P:1,o,
l>.dl.1'. \tl.1111.1. Cl111,..tl!n. C111,i11n.1ti. Dcuvc r:
It \\1111'1. l Lut ío r d, 111111..,tnn. \ll'111pl11o;;, \li:1111i
ík.1d1. \ l1h' auk cc. ~I 11111c.q,l\IJ,, N.1-,h vrlh-. New
Orte ans. Okl.rhoma Citv. SI. I ou¡s. San
Aru oruo. '\;in Frnn. isco, and ~e:1t1k Fnr in íor­
m.uron coru.ict I lkin s l11,11t11lt..'. 2727 lu wood
Hd. D:ill;r,, Tex. 75235 214/.157-401!1.-- - -------
¡\ 1"'11 ~I ION \'I 11 l\1\N'\1 I ir vt cl;1•-.. liccnve
111t.vc \\l'l')....., \\1111 uHnplL"ll' !hrtir\ und ILC.A.­
l'q111p11nl l.thP1.1l!"lf\' 11.1111111¡,.:. 1\pp1nvcd f0r
vctcr.m- l uinon ~n100 llnu,ing C1"-I ~1600
per \\l'l'"- \1th'flt...t11 l11\11l11lc of H.1tlio. :!ú22
<>Id I ct-.mon Roa d , N,1\hnllc. I cnn . )721.t.
r.t "-!-.1\1.J 1\..1(11.J.

I 11••t pl11•11t· 1h11111i.:ll 1.lpt..• ll'tnrdrd lcvvous nt
h111111.· plu-, P!lt' v cc k pi,:1,1111.il 111••t t uction in
\\ tvlunuton , ]) e 1\1l.1nt.1, HP,\011. l1l'lrni1.
'-r\' I >rk.111.... \l11111<.'.1pol1~. \l'.1ltlc. Dcnvcr .
l'11rtl.111d. I 11\ vncctc-, PrO\f..'ll 1r,1111'. Our 17th
' ir rt·.1~ 111111..:I ( ( 11 cn-,c t..\1111 'L'' Hnh .l1d111,011
H1 1,tJ1,..1't I run't..' I r.1111111c. 111(,fll) l)u11c111,
\l.1nh.1t1111 lk.H h, C.d1f. 9íl~f1ú. ~I '-l79-·l 1(il.

P11J11 t1,11' Jq111rmtnl H,11 .1nd l Ir wvl l ~nl1r
rt.. r dvr 1 2 ~ \'1t\l lindt..'r ( .111Kr .._ wrth /11h1-
11 ti I .,fl' I t.. u-v-. Ir 1~••d' t ~ 1,..1h1n\·t, 'Pl'­
, 1. l lffl r, L'.t..l1l1.t1 r 11..:ht1111..'r1.n11rmt111 t2l
_:':1' m"c ! ''' ( .rt! \11 ()'J) .nncl! <1111 ,<-.
1:r111

I \1Tr111'11\illt..r rrdt..'I 11 1n1 \ 1 K\\" x..« onº' f \1111 (.,ind 01nd'11 in Rl·'-1 ,ifft-r (",1nt 11,.I
\lltn \1 lt..l!/ll (d1f "'-1.t1t.. l'111' Lullc rton

< \ <.J.:':"~J -1J 1 ••••-n 1J1..1

1(~1\ J)( ~flft m \ llL'.11l.1tcd .ind nurer cd vup-
r•l11.·.•. • 1 l>rt· .•..•.c n H.111H·, w1 del 1'~0 .tnd 1
C ,,,,111 I ti)..' nlt,,n!' d11t1'11pph1 '' ",1.,nd.t1d
r.11.l- T'l m t Pr t..· \.J()(lfl() ( 1 h (,1et:11r-. fk.I''
--ri \\ ..n \\t.. Oudcn l t th 10_:-:.-i=11

T\'' H\ \.TJ< ..l: c0lnr crnwr.1 cu.un-, 1,.Pm·
nlr1r \\1Th 111'( ha rv t..k t ronn v :111d rnnlr1d'
"-1" (J()(l r: 1 h J '-'l"\ll(,,, \\'r '' Cenr1.d 'vlan
.i cc r KTTI"-T\' <\hrt..\crnrt I .1 -I lfl1 Ph1•nt..

lJI.. \(<: 1f~JJ

e·'"~r '" 11J11R' r" \\11'1" ''"' >< JJ1t
"'-l"' t.'"' c;t·lf ;1l1·•rinL" \\t1h 'l'f"l! 1 t 1hl(' h 11! hi tr-
1r1.•, c::.:"''11nt1 \IJ l'llH"\.\Jl<)'\I 1~11\
1 (.c;c; "'" \'1rv. ( ,1 9JflJft

lr'l rt,,·" r¡.: Pi>Y.lr (,Ill I ..._\\ I \f 111 t1.1n'
n' 11t·r (,1 l ,nd1 •·n ON r 111rc K'RY I \I
'l ..lf'•·rt \ri Pr1,.1d f11r !l n1t,,dIll "'11 f 'Ill 1
-, : :rr-11

l\ílílR\ líl\Dlll lll>lllP\r (\Rl
Hll)(,JI._ i..,p(tf\f\1..,IJH nt,,v. "dfith-.(í\

l' '" r Jr '" 1nr f, ! rcr, n '1'1 d ii\ dt\1\('I\
r 11\1\11 'Ir \11"' \ll Ill'' I! , <1 \llc1·
1 •\Ion I' 1 1-...1r1i= :1"' 1 J1- (¡fl¡-

f!C \ \ '-'D \'\Cl "l \f tr;m·.n lt•n • .1r:11.·1111"
I ''·e , ••,, \, 1mm('d1.1lr dcl1q·1\ J'r (' '"'" 1 1
•<U' ,,, q ll\0\! \ \\()( I \ 11 ' 11i- ,., ,,
RhJ Iº' \n;.:clr"' (.ti Of)(1J<: 1~111 1-.:.r,1-11,,<:

(,<\Tí~ r\! I X\111 R \!·del \l«1l r,.,, ti
f'll'ldtl nn "C'lltnl.' Pn(' "' ( r "r;trt'' \\ I JI
'\11t111n=1. \h.1r1011c,,dJc \ '' ;:'9fU t""ll1)
tJ""~ ..,...•1.l

(,(,{¡ ft IP'-'C'f~ (,(,fri1M'1t 11 C':l h \Linv mnrr
(,,,,linJ v.irc ""'' rcr '' \h Hill An~le H<H
c;fri (1rCC'fl"\li)C' '....:C :'"")l¡',l Jel 919-7<:~.1(1-l(J

()ne St ·fl f ·f ;1IJ \OUf rrnfc"um.tl 1ud111 ff
41 rement\ R It m line Pr1entcd I re Ba-y.
('f U 1 )o.He;.,, Pr-n,J1..nlJ I !J 12c;r e;

lñe l·>mplclt: Jnd rd1ablc: \nurcc f(,f ne" and
U\CJ bru .•1•.h:.nt c~u1pment f{equc't our free
l.\tinM"i Hn,JdCa\t I <.1Ulí'mtnl Jnd \upply C. •-·
Boa ~1.i I Üíl\IOI. l cnnn\CC J76~fJ

PROFESSIONAL CARDS

COHEN & DIPPELL
CONSUL Tl NG ENGINEERS

Formerly GEO. C. DAVIS
527 Munsey Bldq.
!2021 7BJ-0111

Woshington, D. C. 20004
\I n11l o .·ll'CC"

McCLANATHAN & ASSOCIATES
,,,,,,,,,,,,, .• •'ll'll/11,\

Apnli ,!111111\& í II Id E11Q111r·r11110
T111rohy l11\t;ill:..l11m\-fl:ulio & TV

,,,,,,,,. //t ,\ !t111·11·11

P O Bo• 7:1fl
PrJrfl:lntJ. OrqJ1111 17.1117

Phono: !,.{¡J ¿tr, 6010

VIR JAMES
CONSULTING RADIO ENGINEERS
Applications ond Field En9ineerinq
Computeril:~d Frequency Surveys

345 Colorodo llvd.-80206
flOJ) JJJ-5562

DENVER, COLORADO
Mtmber AFCC.£

continued on page 70
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CLASS IFl ED continued

PROFESSIONAL CARDS

RALPH E. EVANS ASSOCIATES
Consulting Radio Engineers
AM - FM - TV - CATV. ITFS
3500 North Sherman Blvd.

MILWAUKEE, WISCONSIN 53216
Phone: 414-442-4210

JANSKY & BAILEY
TeleCommunications Consulting

Department
CATV & CCTV

Phone 703/354·2400
Shirley Hwy. at Edsall Rd.
Alexandria. Virginia 22314

Atlantic Research Corporation

BROADCAST STUDIO DESIGN

( 1111tr111 \1 H<'111\, I cu i/1t1t'} /'/111111111r:.

/'/11111 I 01 flllt S .\1111111)11<1111111t;

DYMA ENGINEERING, INC.
Route l. Box 51. Taos. New Mexico 87571

Phone: 505/758·2686

USE BM/E's CLASSIFIED
MARKETPLACE TO
REACH OVER 28,000
BROADCASTERS

t:itleli¡1llc:)i
Hot ConYertible

The new Cart-A-round
Storage Racks Each
WR-25 Modular Rack

holds 25 Type A
Cartridges eight

can be mounted on our
Mobile Carousel Base

to make up the MR-200
Convert to wall mount
by using the brackets

supplied

Want more míorrnanon
on Cart-A-round Racks

and the other new
Fidel-pac Professional
Accessories? Contact

your drstnbutor or

FIDELIPAC®
3 Olney Avenue1 Cherry Hill, N.J. 08034

..) (609) 424-1234
Fuietuiec .s a registered

tra<"'C'm.ir,., ot teteero Industries Incorporated

See us at NAB, Booth 511, Shoreham Hotel
Circle 152 on Reader Service Card

70

ADVERTISERS' INDEX

Broadband Information Services, Inc.
274 Madison Avenue

New York, New York 10016

EASTERN STATES
274 Madison Avenue
New York. New York I0016
2 l2·685-5320
Charles C. Horner

MIDWESTERN STATES
New York Office

WESTERN STATES
1111 Hearst Building
San Francisco. California 94130
4 I5·362-854 7
William J. Healey
16400 Ventura Blvd.
Encino, California 91316
213-981-4721
Art Mandell

JAPAN
Nippon Keisoku Inc.
P.O. Bo• 410
Central Tokyo, Japan
536-6614
Yoshi Yamamoto

62, 70
68
61

14

Ampex Corporation
Avantek Inc.
Belar Electronics Laboratory Inc.
Berkey Colortran
Birns & Sawyer, Inc.
Blonder-Tongue Laboratories, Inc.
Bosch Corporation, Robert
Broadcast Electronics, Inc.
Broadcast Products, Inc.
CBS Laboratories. A Division of

Columbia Broadcasting System,
Canon Inc.
Central Dynamics ltd.
Charles Machine Works, Inc.
Cinema Products Corporation
Cohu Electronics Inc.
Cosmicar Optical Co., Ltd.
Dynair Electronics, Inc.
Oynascan Corporation
Eastman Kodak Co.
Electrohome Ltd.
Electro-Voice, Inc.
Fidelipac. A Division of TelePro

Industries, Inc.
Fort Worth Tower Co., Inc.
GTE Sylvania, Lighting Center
Gates Division, Harris
Gotham Audio Corporation
Grass Valley Group, Inc., The
Heller-Oak Finance Corp.

52
CM/E-15

62
60
16

CM/E-16
30, 31
56, 70

10

Inc. 19
63
66

CM/E-13
57
32
65
3

67
CM/ E-10, 11

CM/E-20
50

70
18

12, 13
35
59
5

CM/ E-19
lnternat onal Good Music, Inc. 64
lnternat onal Tapetronics Corporation 60
Internal onal Video Corp. Cover 3
Jerrold CM/E-2
LPB Inc. 58

TR·E2
FM/SCA

EDUCATIONAL
RECEIVER

a moderately priced
crystal controlled

sea receiver
designed specifically

for educational
broadcasting and

services to the blind;
a product which

reflects Mclvlartins
recognized multiplex

experience.

(/) I
n'm
:JJmom-<m

MCMartin~
McMartm Industries. Inc

605 North Thirteenth Street
Omaha. Nebraska 68102

(402) 342-2753 Telex 048-485
Circle 153 on Reader Service Card

McMartin Industries, Inc.
Maze Corporation
3M, Mincom Division
Miratel Division, Ball Brothers Research

Corp. Cover 4
Moseley Associates, Inc. 18
Norelco, Philips Broadcast Equipment

Corp. 11
North American Philips Corporation, AKG 55

Potomac Instruments, Inc.

RCA
RCA Electronics Components,
Commercial Engineering
Test Equipment

Richmond Hill Laboratories Inc.
Russco Electronics Inc.
Schafer Electronics Corp.
Shibaden Corporation of America
Skirpan Lighting Control Center
Sparta Electronic Corporation
Spindler & Sauppe
Stanton Magnetics, Inc.
Systems Marketing Corp.
Systron-Donner, Concord Division

TAB Books
Tape-Athan Corporation
Tektronix
Television Equipment Associates
U. S. Computer Systems

Viscount Video Inc.

Wilkinson Electronics, Inc.

21, 22. 23, 24

CM/E-7
8
9

64

58
Cover 2

15
7

68
16

49, 51, 53
17

54
62
14
62

CM/E-9
25

48, 67

SALES OFFICES

•Compressor -Limiter
Amplifier

~ -·.
(The Great Leveler)

5445!
You can stop ndrng gain now. even when
a shouter and whisperer are on the
same talk show The Model CLA 20!40
Compressor-Limiter Amplifier does it
automatically instantaneously
for both AM and FM. Switchable controls
permit symmetrical IFM) or a syrnrnetri­
cal IAM) peak l1mit1ng; pre-emphasized
or flat response; compress lrrrnt. com­
press only. or cornpress.trrmt off. Auto·
matic gain control range rs 40 dB dy­
namic, and the compression ratio is
better than IO: l. All solid state. plug-in
modular construction assures trouble­
free reliability Write for complete de­
tails.

BROADCAST ELECTRONICS, INC.
----A F"llmw•)'•Compeny----

881OBrookv1 lle Rd , S1Iver Spnng, Md 20910

FEBRUARY, 1973-BM/E
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CCA SOLID STATE 40 WATT HI
FIDELITY TRANSMITTERS
AND RECEIVERS permit you to
originate programs from
remote locations - designed
for l 15VAC or mobile use.
Three inputs with mixing -
15 Kc response.

YOUR BEST
COMBINATION
FOR UHF-TV
COVERAGE

Send this postcard for more
information

CCA RF INDUSl Rl[S INC.
P. O. Box 315
Westfield. Mass. OJ 085

A Subs.drar y of CCA lndustues

'I

L'-J~~-~_-:': lt
~ 1llllli

-- I!----..---·----CCI\ UHi I V tr;rn<,rnrttr:rs have
been 1n ser vier- f0r <•vr·r Irr
years "' rr1flrf' tl1.-i11 4fl I'''"
tlí•llS f """ I e, kw tr• I I (I •w
Nr1 ot hr-r rror11p<111yca11 r11;tlr Ir
our rel1al,!lrty

SAVE ON TELEPHONE
EXPENSE with

CCA REMOTE PICK UP
and STUDIO

TRANSMITTER LINKS
Send this Postcard
for more information

CCA ELECTRONICS CORPORATION
716 Jersey Avenue

Gloucester Crty, N. J. 08030
(609) 456-1716

CCA SOLID STATE STUDIO­
TRANSMITTER LINKS avarl­
able for 200 Mc, 300 Mc. 450
Mc and 900 Mc. JO Watts out·
put High Frdelrty good for
Mono or composite input.
Plug rn modular constructron.

"'~
oo
z
o

50 KW AM
wrth conventional hrgh level
modulatron and air cooling

You are cordrally rnvrted to
vrsrt our plant and watch the
AM 50,000 go through us
paces'

CCA AM/FM
TRANSMITTERS
ARE WITHOUT
COMPARISON

Send this postcard for more
information

CCA ELECTRONICS
CORPORATION
716 Jersey Avenue
Gloucester Crty, New Jersey
08030
(609) 456-1716

25 KW FM
arr cootert transr11rtter v11tl rr
clepenclent 3 KW drrver a11ff
one power arr pl1f1e' tube

•.
<(
oo
zo

YOUR BEST BUY
FOR

CARTRIDGE
EQUIPMENT

CCA "CITADEL" CARTRIDGE
MACHINES feature direct
drive, built-in 150 cycle. at no Send this Postcard
additional cost, plug-in elec- for more information
tronics - full accessibility - CCA ELECTRONICS CORPORATION
Playback $495 for Mono, $725 716 Jersey Avenue
- Stereo; Record/Play $695 Gloucester City, N. J. 08030'z 1 - Mono. $995 - Stereo. (609) 456-1716

l•••••

ii ~I

CCA "CITADEL" PLAY UNITS
are only 53f4" wide. Thus.
three can be mounted side by
side in a standard 19" rack ...•••
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FIRST CLASS
PERI/IT NO 128

GLOUCESTER CITY,
NEW JERSEY

BUSINESS REPLY CARD
NO POSTAGE NECESS~RY IF WAILED IN THE U S

Postage v. ill be paid by-

CCA ELECTRONICS CORP.
716 Jersey Avenue

Gloucester City, New Jersey 08030

(/) n )> </) 2
"' ;:;_ a.
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FIRST CLASS
PERWIT NO. 128

GLOUCESTER CITY,
NEW JERSEY

BUSINESS REPLY CARD
NO POSTAGE NECESSARY IF MAILED IN THE U. S

Postage will be paid by

CCA ELECTRONICS CORP.
716 Jersey Avenue

Gloucester City, New Jersey 08030

I------ -----------¡
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FIRST CLASS
PlRWIT NO 128

GLOUCESHR CITY,
NEW JERSEY

BUSINESS REPLY CARD
NO POSTAGE NECESSARY If MAILED IN THE U. S.

Postage will be paid by

CCA ELECTRONICS CORP.
716 Jersey Avenue

Gloucester City, New Jersey 08030

. -- ------------------------------·
(/) n )> V

"' a ...._ a.
rt. ;; e

V ~
V

~
"T1

~

BUSINESS REPLY CARD
NO POSTAGf NlCESS~RY If WAILED IN THE U S

Postage will be paid by

CCA ELECTRONICS CORP.
716 Jersey Avenue

Gloucester City, New Jersey 08030

croucrsu s ""~
NEW JERSEY ,
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S-320 Tone Arm

The Standard
of Comparison

Q.
a:
o
o

o
"'ocoo

Want to know more about the
industry's most popular tone
ar m?

YOUR BEST
COMBINATION
FOR TURNTABLE
PERFORMANCE
Send this postcard for more
information

QRK/REK-0-KUT
1568 North Sierra Vista
Fresno, California 93703

A Subsidrary of CCA Industries

'f'K I\
Instant Start Turntable\«>.)

• World's Largest Selling
Broadcast Turntable

• Or rgrnator of Instant Start
Technique

• 25,00C Satisfied Users
• Unsurpassed Quality and

Factory Service
• l111111ed1ateAvailability: East
s West Coast Plants

• Realistically Priced for 25
Years

• Instant Warranty Service
,_ ---- ------ - - - ~

\ ., ..
CCA offers a complete line of
solid state AM transmitters
4 to 50 watts for campus
radio and broadcast emer­
gency service.

YOUR BEST BUY
FOR

EDUCATIONAL
AM&FM

Send this Postcard
for more information

CCA ELECTRONICS CORPORATION
716 Jersey Avenue

Gloucester City, N. J. 08030
(609) 456-1716

CCA offers both vacuum tube
and solid state FM transmit­
ters from 10 to 100 watts
for low power and emer­
gency application.

--- - - - - - - - - - - - - - - - - --- - - - - - - - - - - - - - - - - - - - - - - - ------ - - ------- ------
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. - .. . ...
~ ~ ~ '-' "" "'·

~\

The CCA Futura 6 & 10 Audio
Consoles are available 111both
mono and stereo versions. In·
corporates modern slide fad­
ers. optimum capacity and
performa nee specs.

YOUR BESTBUY
FOR STUDIO
CONSOLES

Send this postcard for more
information

CCA ELECTRONICS
CORPORATION
716 Jersey Avenue
Gloucester City, New Jersey
08030
(609) 456-1716

CCA Futura pr ewrr ed systems
perrrnt broadcasters te install
complete system 111a matter
of minutes Contains recepte
eles for all normal studio tune·
nons Available 111mono and
stereo.

- - - ---~--------- --------------------~- -- - - -~~~---

MINI-·<oo
Perfect for
limited
automation
operation. Can
be expanded to
complex format.

CCA
AUTOMATION
MINI to MAXI
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ílRST ClASS
F£RIV IT NC J;'S

GLOUCíSTlR CITV
NEW J[RSL Y

BUSIN£SS R[PLY CARO
NO POSTAGf Nlll~'.>llRY If u t. 1£0 N TH[ U S

CCA ELECTRONICS CORP.
716 Jersey Aver ue

Gloucester City NPV\ Jr rst y 08C30
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flH'.T ClASS

flR~'ll NO !78

CIOUCfSlLh CITY,

NlW II RSI Y

BUSINlSS R(PLY CARO
NO l'úSTACf NLU '·SARY II u t. LID N THI U S
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CCA ELECTRONICS CORP.
7 J 6 Jersey Aver ue

Gtour est er City, Nr•w Jer sr-y 08030
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BUSINlSS RlPLY CARO
NO POSTAGI NI Cl \SARY If IVI• 1 lD IN TH[ U S

CCA ELECTRONICS CORP.
7 J 6 Jervey Aver ue

Gíoucest e r City Ne"' Jc rsey 08( 3<

I I klV I NO J, k

c.1·•Ud<llk t ur

MI'. 11 k\I Y

BUSINlSS RlPLY CARO
N(' l'i' J/;(,f NI ti '.'.,ARY If u t. ii ( N THI U S

CCA ELECTRONICS CORP.
7 l 6 Jer sPy Ave1 ue

Giourestr-r City Nt'"' Jersey 08( 3<
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-- --- ,,,_,
Comply with new FCC ruling on monitoring 125% positive peaks (and
simultaneously measuring 100% negative peak)-.--
Return this card or call Belar Electronics, (215) 687-5550, for full informa­
tion on our AMM-1 AM frequency and modulation monitor. In addrtron.
send information on FM [1, TV r . monitors. Or skip the AM; just send
us information on FM0 TV n monitors.
Belar Electronics Laboratory lnc., Post OH1ceBox 826, Devon. Pa. 19333

a..
N

(]BELAR

o--•Jy
MONITOR I.;_:AM~~

>- Cf)z C/)
<( w I ww a.. o::~ ~ o ¡: f-

<(
<( o o f-z u <( u C/)

THE SPOTMASTER SUPERMARKET

Type Approval #3-l?r;

ÜC~clll':.':.f'I'

He,ld LHdt kct<:. & 1£.'pl,11rm1·nt
twad\ fine tu l1n;" nr·:1 PHASl
LOK vte ren he,rd t;r,1ckrl)
Bulk tape ílubr1cJted. l1P,1vv
duty

f H1e:llpJc & Aud1op.1k ear tr 1d~ec;,
r.111 \lies. any length tape, or
empty r ar tr 1dgec;," no mrmmurn
orner . iowevt p11ceo;

llu1-.1.111d111q 111'' \ 1 111 111 4 .1r1r1dq•· t q t ' 1·q11i¡ n11·r11 .1ud10 1 ur1•,1Jl1" .
.nid >1h1·1 to1ci.tif( ""' ¡11~1d1111•, .111d .H 1 1•...,'.n111·0:.. Ju~I e h1·f \< lh~· bo11 -,

.ind ·,,·nd u', l lu-, 1 .ttrl .'v1 11 '>JH·i·<l f ornplotr- 1nlurm.1t1r1n by rr-turn rn.111

IMPORTANT: COMPLETE OTHER SIDE

DON'T LET THE BROADBAND
COMMUNICATION REVOLUTION
ROLL OVER YOU!

o []
z-
2.s
"O

QI

E
E

r cononuru F1vP• Spot &
Ten> Spot

610BX Aulom,1111 Audio Svvtcrn
Audio Consoles

1 Nf'v1 ') & 8 rtl,rnni'l mono &
o;tert·o mocets (from : 77~1

Programming Accessories
ADIB ~1ud10d1<.,l11but1on
arnpu l1('r
CLA 20 40 1 nrnp: e;\01
lmut e r J111pllf1f'1

Cartridge Tape Accessories
Tupr- 1 ;11t11dn· w1nr1P1

Remote conuouer s
C,11tr1Clg•"' 1~1rk<.,{wall
floor. tibie trip

Single-Cartridge Equipment
Record oiav & plavbar k
model". compact & rar k­
mounted. mono & ,tr1('0

The .nc ornparab!e Trn 70

The e I"'" 500C
Ine er ononucat ·100
(from •;44Ui
Oe1Jyer1 ptoar arnrnrru'
models

1 TeleplH)n11 ,in'1.it•r 1nr
systems Record Playing Equipment

P1ofeo;s1on,1I turntabtr«
BE·402 tone.urn
TT-22 turntab!r- pr e.rrnp

BROADCAST ELECTRONICS, INC.
-------- A Frlmw av s Company --------

8810 B1ookv1llP Rd. S1lvt'1 Sp11n¡< Md 20910 • 1301 • 588 -1083

Cable TV, videocassettes, specic.lized carriers. multipoint
distribution services. CCTV, and data information networks
are reshaping the role of broadcasters and communications
in general.

Stay abreast of vital events and decisions taking place at
the federal, state, and local municipality levels.

Keep informed on new technology developing here and
abroad.

Subscribe to the only newsletter looking at all these fronts:
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Reel-to-Reel Decks

I New Spotrnaste: Revox A77
Mk IJJ-B stereo rerorde1\
t J 01 ., " reel'

Multi-Cartridge Equipment

l New M1n1 Se r rev models
13 to 15 decks:

BROADBAND COMMUNICATIONS REPORP
24 issues per year-$48.00

"By publishers of BM /E-CM/E, 274 Madison Ave., New York 10016
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TRANSMITTER ~
FACTS FROM THE 'JUST RIGHT'
COMPANY ... Sr>A~TA !
RUSH ME FACTS ON THE SPARTA MODEL TRANSMITTER DESCRIBED
ON PAGES 38-40. MY NEED IS FOR REPLACEMENT , NEW STATION CON-
STRUCTION __ , WITHIN 3 MONTHS , 6 MONTHS___ I WANT TO SEE
A SAMPLE PACKAGE PROPOSAL FOR A CLASS A __ , B__ . C __ FM STATION.
MY NEED IS IMMEDIATE__ CALL ME AT ( __ )
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FIRST CLASS
PERMIT NO. 70

DEVON, PA.

BUSINESS MA IL
NO POSTAGE STAMP NECESSARY IF MAILEil IN UNITED STATES
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Belar Electronics Laboratory Inc.
Post Office Box 826
Devon, Pa. 19333 -
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FIRST CLASS
PERMIT NO

1588
SILVER SPRING

MD.

I BUSINESS REPLY CARO
NO POSTAGE NECESSARY IF MAILED IN THE U S

Postage will be paid by

BROADCAST ELECTRONICS, INC.
8810 Brookville Road
Silver Spring
Maryland 20910

·------------------------------------- -- - - - ---
FIRST CLASS
PERMIT NO
47661

NEW YORK,N.Y.

BUSINESS REPLY MAIL

POSTAGE WILL BE PAID BY ---- -- ------

Broadband Communications Report
274 Madison Avenue
New York, New York 10016
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Quadruplex-oriented broadcasters agree in growing numbers
¡!Jere's a realistic alternative to the traditional method of recording. It's the
fVC-960 One-Inch Color Videotape Recorder with Time Base Corrector.
More than I 00 are already in use by U .S. and Canadian broadcasters and
oroadcast teleproduction houses, including the ones shown on this page.

The IVC-960 is playing a major role in their operations-either
as a front line recorder or as a backup to quad. In fact, broadcasters who place
one IVC-960 in service frequently follow up by adding more. One has eight!

Broadcasters like the IVC-960 because the picture it delivers to
the home receiver represents no quality compromise. It allows them to dub to
quad and offers 3V2 hours playing time.

Users, including several group owners, like the low initial
investment - far less than quad. They've found that head replacement costs
are reduced by a factor of five. Tape costs are one-third of quad in normal use.

Get the whole one-inch story by caJling your lVC regional
manager listed below or write the Marketing Director at the Sunnyvale address
for a copy of our broadcast application magazine and product brochure.

REGIONAL OFFICES
<; Cor ruirat c l'a1 k Drive
White !'lain'>. N. Y. l(Jfl04
(9 J 4) (11)4-12 }4
Hoh l-lc11,011

35 Exccutivc Park Ur, N. C.
A11:.Jn1c1, (;:1. W'2'J
(404) f1"-14f12
Arie Landrum

1920 Wauk ex.m Rc.l.
Glenview. Ill. fl1J025
<' 12> 72'J-'\ IMl
Coyle l>illon

JO Haywood l<U.
Rcxdalc. Ontario. Cariada
(416) 749-75'9
Emil Adumyk

r,75 Alm.mor Ave.
Sunnyvale. CA 94086
f4UXI 73X-'90(J
l>ick Reilly

TWO YEARS AGO
IT WAS A QUAD WORLD.

1·11vc
International Video Corporation

NOW LOOK.

Circle 155 on Reader Service Card
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TCB-19/25 •
What is it costing you to service your old color monitors? We'll
give you $1,000 off to try the new Miratel TCB Series. This is
your chance to prove these are the most dependable color
monitors currently available.
Ship us any old color monitor, working or not. It's
worth $1,000off on a trade for a new 14,19or 25-inch
TCB Series monitor from Miratel. We're making this
offer because we want you to try our new solid-state
monitors. We want you to see for yourself why the
TCB Series is setting new standards for purity, sta­
bility and trouble-free operation. This special offer
is good until March 31, 1973.Act now, and you can
put a Miratel monitor in the rack for little more than
the cost of a receiver-type monitor.

Both NTSC and RGB models are available. The
NTSC models include
switchable long or short
time constant AFC,making
them particularly useful for
VTRalignment. TCB Series
models also have front

TCB-14 (Offer limited per customer.
Allowance on list price only.)

TCB-19

panel selection of two video inputs. Critical set-up
and adjustment controls are front mounted for con­
venience. Packaging options include cabinet, rack
mount or custom.

Miratel has more solid-state display experience
than any other manufacturer. Our monitors include
aerospace quality design of critical circuitry for ex­
cellent long-term performance. Temperature com­
pensation and all solid-state circuitry contribute to
exceptional stability. Power aging and quality con­
trol procedures help us keep performance up, prob­
lems down. If you've been
disappointed in your color
monitor performance, now
is the time to try the TCB
Series. Call or write today
for more details.

MIRATEL DIVISION
BALL BROTHERS RESEARCH CORPORATION • 1633 TERRACE DRIVE, ST. PAUL, MINNESOTA 55113 • (612) 633-1742

Circle I5b on Reader Service Card
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