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re.

e are innovators. designers and craftsmen who hove o thorough knowledge of our
marketplace and the desire to build the best possible products for it.

e are inspired by perfection. not by compromise.

We are dedicated to the achievement of excellence in quality, performance and
dependability.

We are the creators of totally balanced systemsdesigns, in highly flexible configurations

e are Ward-Becki

@tss]
Tomorrow's Technology Today.

Word-Beck Systems Ltd. 841 Progress Avenue. Scarborough. Ontario. Canada M1H 2X4.
Telephone (416)438-6550. Telex 06-23469.

Word-Beck Systems Inc .. 290 Larkin Street. Buffalo. N.Y 14210.
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SAVE THOUSANDS$$$

ftllTH OUR CP-16 TRADE-UP '77 SPECIAL!

Our CP-16 Trade-Up '77
:eis a unique opportunity
s television stations,

el¡cenews/documentary
amen and young inde
mt filmmakers to trade
tihe most popular 16mm
IN~m/documentarycamera
!h1970's!

-=Hliblylow prices.
1 This is the time to retire
tld 16mm camera you
1tlyown-whatever
C!dition- and trade up
P-16for the incredibly
ice of $3400' Or $4250
aP-16/Awith built-in
ound amplifier'

'" thousands more!
Better yet, trade-in any

'1}I camera and lens for the
~tpectacular savings on
nn/lens package deals.
For example, a CP-16/A
1genieux12-120mm

()A lens with Automatic
trol.

üdded
uwe
Uia
1t

I.NEW
GFFER!

J 1977

Trade-in !!!!Y 16mm camera ...

Q CP-16 CP-16/A
(Code #1C216) (Code #1C272)

PURCHASE: You Pay You Save: You Pay You Save:
Only: (off list) Only: (off list)

$3400 $1000 $4250 $1250

Trade-in any 16mm camera and lens ...

Q CP-16 CP-16/A
(Code #1C216) (Code #1C272)

PURCHASE: with one of the lenses with one of the lenses
listed below. listed below.

o You Pay You Save: You Pay You Save:
Onl_y: (off list) Only: (off list)

Angenieux 12-120mm
$7250AV30 DA Zoom Lens $6400 $3040 $3455

(Automatic Iris Control)
Angenieux 9.5-95mm

$6835 $3575 $7685 $3990AV30 DA Zoom Lens
(Automatic Iris Control)
Angenieux 9.5-57mm $6250 $2075 $7100 $2325AV30 Zoom Lens
Angenieux 12-120mm $6200 $1540 $7050 $1790AV30 Zoom Lens

mounted VU meter
(Code #1M113) at no extra
charge. You save $3455
off list'

best. Please
note that, for
a mere $200
extra. you
can now
have a
camera/lens
package
with the
Angenieux 12-120mm AV30 DA

Automatic Iris Control
for only $200 extra!

Study the chart and pick
the package deal that suits you

81il'§líiñ@~-~~G
~~

Technology In TheService Of Creaf1v1fy
2037 Granville Avenue. Los Angeles. California 90025
Telephone: (213) 478-0711 • Telex: 69-1339 • Cable: Cinedevco

lens with Automatic Iris Control
(instead of the standard
12-120mm zoom).

iii iii itt it tit iii t t"" "tt t tt tu u u u",,, ' ;;~~:.;;' ' ' ~

g: This special offer rs :g
:;:: covered by an extended :::;
tE: two-year factory war- :g

ranty on all mechanical
and electronic compo
nents when you pur
chase your camera
from your authorized
local CP-16 dealer

Your local dealer will
also provide you with a
free CP-16"loaner" for
any down time on a
warranty-covered

:::: repair ::::
¡:::;'''''''' ''''''''' ''''''''' ''' .. rr : '' '' '!=UUUUUflUlfUUlfUU&f':;;;uuuaa

Special Magnetic Head
Trade-In Offer
Tradem any professional 16mm
magnetic head for a 3XL-IAZ
magnetic head (with 1nd1v1dual
record and playback azimuth
ad¡ustment) at the special price
of S270' ~

Effective:
JULY1thru
DEC.31,
1977
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BR08DC8STenG1neeR1nG.
The iournet of the broadcast-communications industry August, 1977 Volume 19.

22 Image Enhancer Roundup. A discussion of enhancer
basics and a list of facts, features, and prices of en
hancer equipment available today. Joe Roizen.

30 Slew Rate Tests. Here's a new way to look at audio
distortion and audio specs. The author tells why these
tests are important and how to pull them. Walt Jung.

36 STL Operating Techniques. First of a two-part series
on the basics of STLs. Includes system variations and
numerous examples. John E. Leonard.

42 NRBA Success Story. Convention plans and sessions
are detailed for NRBA's upcoming national meeting
scheduled for October in New Orleans. Ron Merrell.

48 Digital Troubleshooting. Our Digital Workshop con
tinues with part 4 of tips for troubleshooting digital
circuits. Harold Ennes.

57 How To Solve Your Tape Speed Problem. Have a prob
lem with tape recorder or turntable speed controls?
The author tells how WCCO solves this nagging prob
lem. Hal Schardin.

Ed1tor1al advertising ano cucutauon correspond
ence snouro De acores sec 10 9221 Oinvua Road
PO Bo• 12901 Over rano Pdrl. Kansas 66212 ta
suOu•O 01 Kansas C•I\ M1,sou"1 1913)888 4664

{.ABP
MemtJt:'r American Business Press

EDITORIAL
Ronald N. Merrell. Editorial Director
Carl Babcoke. Technical
Ron Whittaker. Production Spotlight
Howard T. Head, FCC Rules
Robert A. Jones. Facilities
Michael Scheibach, Associate Editor
Cindy Nelson, Editorial Assistant
Dudley Rose. Graphic Designer
Joe Roizen, Video
Peter Burk, Radio Workshop
Dennis Ciapura, Audio Editor

1-1#41
Memt>er Business Publ1ca11ons Audtt

ol Cucuranon

ADMINISTRATION
George H. Seferovich, President
Mike Kreiter, Publisher

CIRCULATION
Greg Garrison. Director
Evelyn Rogers, Manager

ADVERTISING SALES
Gloria Parmenter, Production
P.O. Box 12901
Overland Park, KS 66212
(913) 888-4664
Regional advertising sales offices
listed on ad index page.

Copy11gh1. 1977. tntertec PuOl1sh1ngCorp All Rights Reserved Material may not be
reproduced or pnotocop.eo in any form without written permission of Publisher

About the cover

The picture was taken ti
a monitor, showing a 13
generation copy of an i
recorded on a single tre
It proves the viability of
digital video multi-dubs
courtesy of Ampex. Pn«
by Donna Foster Roizet

Departments

Direct Current
Industry News
Digital Lab .
Blue Bananas .
Station-to-Station .
People in the News .
New Products .
Classified Ads :
Ad Index .

BROADCAST ENGINEERING IS publish
ly by lntertec Pubhsrunq Corp . 922
Road. Overland Park, Ks 66212.

BROADCAST ENGINEERING is edit
oorare management, recnrucrana/enqtn
other stat ion management personnel
rnercral and Educa11onal radio and TV
Teleproduc11on studios, recording stwd
and CCTV 1ac11111es.and government
Ouaut.ec persons also include cons
goneers, dealer /distributors of broadc
ment

SUBSCRIPTIONS: BROADCAST ENG
rs marled lree to qualified persons in oc
escnbeo above

Non-qual1t1ed subscnphons in the U.S.
one year, $10.00 two years, $13.00 th
Outside the USA add $1.00 per yea
postage Single copy rate 75 cents. Bé
rate $1 00 Ad1ustrnents necessitatedl
scnouon termination at single copy ra~

Allow 2-3 weeks tor new suoscnptions

Allow 4-6 weeks delivery tor change of

Controlled cuculauon postage paid
City. M1SSOUfl

I~ INTERTEC PUBLISH!
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DIRECT
CURRENT
FROM D.C.

'::!:"'~'1l!'

August~ 1977/By Howard T. Head and Harold L. Kasser

The Broadcast Reregulation Task Force has issued another Order reJ
ing and clarifying requirements. The sections (73.40, 73.44, 73.E
and 73.62) relating to changes in existing equipment, such as fre·
quency control, are revised to make it clear when and under what e
ditions type-accepted equipment may be modified. Of importance a·
is a clarification which says that if you are modulating your AM
station to 125% on positive.peaks, you better have a modulation m
itor which is type-approved to read 125%. This particular change
becomes effective November 1 and fines will be levied shortly the
after. New rules also make it clear that during operation under é
Pre-Sunrise Authorization (PSA) you must have a meter with a prop
scale to accurately read common point or antenna current for the
lower PSA power. For base current or antenna monitor indications
readings taken at full power without modulation immediately befor
PSA operation will suffice.

17th Reregulation Order Adopted

SMPTE VTR Action

A working group of the SMPTE after long and arduous sessions in
Chicago managed to hammer out a compromise agreement (primarily
tween Ampex and Sony) on a new format for non-segmented 1-inch he:.
cal VTRs. While there are sornedetails to be worked out, it now
appears that the major hurdles to a standard format are overcome
we can expect a rapid move to universal use of 1-inch machines.

Operator Examinations in Spanish

The FCC has issued a proposed rulemaking (Docket 21271) looking tq
giving examinations in Spanish for radio-telephone third-class op(
tor permits with broadcast endorsement. The rule is intended for
those who are bilingual but who attest to a superior knowledge of_
Spanish. In a more recent action, the Commission ordered the staf
to prepare the necessary paper-work to eliminate the third-class
license permit entirely and to substitute ths restricted permit f(
broadcast operation. The Notice of Proposed Rule Making (Docket
20817) should be out by the time you read this.

continued on pie:

4 BROADCAST ENGINE5
www.americanradiohistory.com

www.americanradiohistory.com


CETEC Sparta's
Centurion Consoles

are really
orth listening to.

Cetec &oadcast Group

.·~·· ...,..... ,.
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DIRECT CURRENT
FROM D. C.
continued from page 4

6 BROADCAST ENGINEE.

New FCC Forms

In its continuing process of up-dating its application forms, the
FCC has announced new versions of the following:

Form 302: Application for Broadcast Station License (March,
1977);
Form 330L: Application for Instructional Television Fixed
Station License (March, 1977);
Form 348: Application for Renewal of TV or FM Broadcast
Translator Station License (April, 1977); ·
Form 349L: Application for FM Booster Station License
(April, 1977).

Other forms in conunonusage at broadcast stations which have been
qone with their current edition dates are:

Form 301: Application for Authority to Construct A New
Broadcast Station or Make Changes in an Existing Broad
cast Station (Feb., 1977);
Form 301A: Application for Authority to Operate a Broad
cast Station by Remote Control or to Make Changes in a
Remote Control Authorization (March, 1977);
Form 303: Application for Renewal of License of Cónuner
cial Television Broadcast Station (December, 1976);
Form 303R: Application for Renewal of License for Com
mercial AM or FM Radio Broadcast Station (December, 1976);
Form 313: Application or Authorization in The Auxiliary
Radio Broadcast Services (February, 1977);
From 313R: Application for Renewal of Auxiliary Radio
Broadcast License (May, 1976);
Form 318: Request for Subsidiary ConununicationsAuthor
ization (March, 1977).

This is not the entire list of FCC forms, but these commor.ones an
listed with a caution that you use the latest forms when filing an
application. The Conunissionhas the authority to return an appli
cation if out-dated forms are used and, on occasion, has done so.

Short Circuits

A cable system has been authorized to install its own emergency a
ing system tied directly into the Civil Defense Office .••A Berkél
California company has been granted experimental licenses in the
MHz band to provide information on seismic activity of faults in
vicinity of the Rumbolt Bay Nuclear Power Plant ..•An FM translato
licensee was fined $250 for moving his station without approval •••
Los Angeles man was convicted oh two counts of manufacturing and
ing power amplifiers which would increase the power output of CB
to as much as 200CYWatts •..The Corrimissionno longer requires a pr
coordination procedure when a rádio station is built on governmen
land.
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TrTLB; tNITBU<:T:rgNar, 8B8BIQN ry
SU8JBCT1 TBAM TRAINING CONCBPTB

Rl:PMAT1 TRAINING MANUAL - VOL.

BPPBCT%VS DATB1 7/18/77
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I

r Jomatter what brand
'TR you own -Sony, JVC,
'anasonic-you11 extend
recorder's head lif,~
times longer by fee ··ing it
"Scotch" Brand

·locassettesf

thouSI we're made
n, we"'régentle.

'totch" videocassettes are
redwith a patented, cobalt
d, high energy ferric
e. In simple language,
etic rust.

e've found a way to control
heize and shape of these
cxieparticles to create an ex-
Eµelysmooth recording
nace. And it's so easy on
r recorder's heads.

'Trierlab conditions, we've
ia set of heads for

1rr 4,000 hours without any
uire degradation or
d clo~~ing.

r "ith ' Scotch" video-
settes, you save money and

eoce equipment downtime.
I

1tch" videocassettes
rq>erfonncompetitors
-.ne screen, too.
t·kotch" videocassettes
ver the same high quality
tpness and color from
aster down to the last
You get superior signal-

to-noise, RF output, and
stop motion performance that
beats typical chromium
dioxide tape hands down.

We haven't neglected
strength, either. Our new
Mastering Broadcast U-Matic
(MBU) videocassettes are
made specifically for the
roughest field use and
editing.

Let's look at the backside
... something no one else
will ask you to do.
Our exclusive back

treatment creates a conductive
surface that all but eliminates
static buildup and the resultant
dropouts and scratching.

The backing itself is spe
cially stabilized so that it won't
shrink with temperature
changes or during shipping
and storage.

Wedesign our cassettes
as carefully as our tape.
Only "Scotch" video

cassettes are made from tough,
high impact ABS
plastic.

It wouldn't be such a big deal if
all videocassettes were
so durable. But they aren't.
And if you've ever ac
cidentally dropped and
cracked a cassette, you can
appreciate why we've made
ours extra strong.

Give us an order and
you'll also receive some
extra cassettes that
are a class by themselves.
With every order of

$800 or more, we'll give you
one program from our
10-course workshop series
on video production. These
informative videocassettes
show you everything from
lighting and propping to
field production camera
techniques.
Just circle our reader

service card number and we'll
tell you more.

Nobody, but nobody,
knows tape like 3M.
We've been in the video tape

business for as long as there
has been video recording.

So show your Sony that you
care. Buy it a case of "Scotch"
videocassettes soon.

"Scotch" Videocassettes.
For More Details Circle (6) on Reply Card
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The Only
Solution
for Sony
Cameras

373 DX
Chromatic Production Switcher

Just Plug Them in
and You Have the
Most Advanced
Studio

• Sony Camera Compatibility.
• Color Bar, Automatic Color

Black and Color Background.
• 10Wipes, Soft Wipe, Border

Wipe, and Key.
• SYNC Generator.
• Front Panel Subcarrier Phase

Shifter.
• Digital Tally Indicator, and

Intercom.

SHINTAON
World Wide

Cambndge. Ma. 02142U.S.A. 617-491-8700

12
For More Details Circle (7) on Reply Card

industrv
news
• • • ••••••• •• • ••• • • • • • • • • ••• • • • • • • • • • • • • • • • •

NAB TV hoard passes resolution
•on programming

The resolution
states:

"Now, therefore,
be it resolved:

The television board of directors of the Na
Association of Broadcasters has passed a resat
calling on NAB's Television Code Review Boar!
take positive. visible. affirmative steps to enea
industry and public awareness of both the spiri
letter of the Code."
Commenting on the resolution, NAB Pres!

Vincent T. Wasilewski said, "This action repr
an attempt on the part of the Television Board an
NAB once more to reflect, in response to the com
of the segment of the viewing public it represe
dedicated desire on the part of the broadc
industry to serve the best interest of the total pu'

"Whereas the recently announced .Fall 1977
vision schedules indicate a substantial reductio
the number of police action/adventure programs:
taining depictions of violence; and

"Whereas the Television Code Review Boar
conscientiously responded to concerns expresse
the NAB Television Board of Directors by (1) hdi
meetings with broadcast industry leaders, con
advocacy groups and members of the Holly¡
creative community regarding depictions of viole
some television programs and (2) conducting in
reviews of the Television Code's Program Stan
Section including the language on violence whic
strengthened in 1972; and
"Whereas television programming, as an

evolving art. requires ongoing close attentia
broadcasters to help assure that the programs
present to the American public take into accoun
only the in-home, family aspect of the medium busl
the reasonable and sometimes conflicting expectre
of the many and diverse audiences which corrrl
the viewing public;

"[1] That the NAB Television Board of Director
keeping with our industry's belief in the conce
freedom with responsibility, urges broadcasters I'
encourage programs which reflect the establh
values and traditions of our society, (b) to exerc#
high degree of critical judgment when press'
programs which reflect the changing or chál
attitudes of substantial segments of our society ar (
to continue their efforts toward assurtng ]'
depictions of violence or aspects of human sexual!
programs are handled responsibly;
"[2] That the NAB Television Board of Dire

supports the plans of the Television Code R~ª
Board to continue and to expand its dialogues on1:

gramming and voluntary broadcast self-regul1
with industry leaders, the creative communíty.P
sumer advocacy groups and the viewing publ •
general;
"[3] That the NAB Television Board of DireO

urges continuation of the Television Code Rf'.81'

continued on pa'

BROADCAST ENGINEEN

www.americanradiohistory.com

www.americanradiohistory.com


When you want the weather,
AMl!lfO broadcasts it . . . , '!'--

rricane, tornado alert, winter storm
lch ... Ampro is the source equipment
uplier for the National Weather Service
donal network of over 300 weather and
"lergency broadcasting stations ... a crit
lapplication where the quality construe
i111and rugged design of Ampro cartridge

·~l•ipment pays off in continuous round-
-clock, month-after-month dependabil
' Ampro's reliability is coupled with
performance for your demanding stu
applications.

II your Ampro representative or
factory today.

I
ISi, 1977

Ampro makes a complete line of cartridge tape equip
ment- stereo and mono with electronic splice finder
and fast forward options-as well as cartridge delay
units, audio consoles, complete custom studio systems
and the new Monomax (TM reg applied for) Stereo
Phase Protector.

When field proven reliability is essential to YOUR criti
cal application, BROADCAST ii with the reliables from
Ampro.

See us at Booth 8, 9 & 1O-New Orleans

AMPRO BROADCASTINCi INC.
850 PENNSYLVANIA BLVD .• FEASTERVILLE, PA 19047 • (215) 322-5100
Professional Equipment for Broadcasting Professionals

For More Details Cuele (8) on Reply Card
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PROTECTION

ASSURED
AGAINST

LIGHTNING
1259 Stations Use
The Wilkinson

Line Surge
Protector

IT REALLY WORKS!

indus~rv
news continued from page 12

For More Details Circle (16) on Reply Card

Board's periodic re-examinations of Television
program standards:
"[4] That the Television Board of the N

Association of Broadcasters calls on the Tel
Code Review Board to take positive, visible, af:
tive steps to encourage industry and public awai
of both the spirit and letter of the Code and fu:
the Television Board resolves to alter the langu
the Code regarding the following matters:

A) To reassert in more specific term
broadcasters' recognition of televisié
primarily a family medium and

B) Delete the current language of sectic;
paragraph 8 and replace it with Ian
which specifies that material generalh
ceived as obscene, profane or indeci
unacceptable.
The language will be drafted by a

mittee appointed by the chairman e
Television Board and submitted to the
vision Board at the September 1977mi
for ratification;

"[5] The Television Board directs the Code A
ty through all means available to it to provide fe
widest possible dissemination of the revised larr
in particular and the Code in general throughoi
industry, government, special interest groups, an
population at large."

ITT/ílílr?ílrfl~@w P.o. Box738
WLJLbwLJW~ Trainer, Pa.19013
ELECTRONICS, INC.(215)497-5100

Wilkinson Electronics Canada Ltd.
15 McCulloch Ave., Rexdale, Ontario
Canada M9W 4M5 (416) 247-9741

Wilkinson
Self Testing

Silicon Rectifiers
Replace Directly
Mercury Vapor

Tubes

Billboard restrictions
In another action the Board approved the

Board's recommended deletion of Code provision
which states that "the use of billboards, in prim
and all other time. shall be confined to pro¡
sponsored by a single or alternate week adve
and shall be limited to the products advertised i
program."
It also approved the inclusion of new lan

regarding non-program material in Television 1'

provision XIV-1. The provision's revised lam
reads:
" (1) Non-Program Material Definition: Non-pr

material, in both prime and all other time, in
billboards, commercials and promotional anno
ments.
"Non-program material also includes: A) In

grams of 90 minutes in length or less, credits in e
of 30 seconds per program, except in feature
shall be counted against the allowable tim
non-program material. In no event should Cl
exceed 40 seconds in such programs.
"The 40 second limitation on credits shall not E

however, in any situation governed by a cor
entered into before October 1, 1971.
"(2) In programs longer than 90 minutes, cred1

excess of 50 seconds per program, except in fe
films, shall be counted against the allowable tia
non-program material. In no event should Cl
exceed 60 seconds in such programs.
"Public service announcements and promo

announcements for the same program are exc
from this definition."

* Self Testing - A neon indicator for
each diode warns of failure.

* Direct replacements available for all
diode rectifiers - no rewiring
necessary.

* Repairable - any component can be
replaced easily.

* 200% Safety Margin on Voltage
300% on Current.

* Fully Guaranteed.

\YY/ílílCl/(ílrfl~ÍQ\rn P.O. Box738
JJ lJLbJjLJl}J~\l::'.Jl}JTrainer, Pa.19013
ELECTRONICS, INC. (215)497-5100

For More Details Circle (9) on Reply Card
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For More Details Circle (11) on Reply Card
16

indus~rv
news continued from page 14
• • • • • • • • • • • • • • • • • • • • • • • • e • • • • • • I

NAB asks for review of
Home Box Office ruling

The National Association of Broadcasters (NAB).
asked the Supreme Court to review the decision o
U.S. Court of Appeals for the District of Columbi
the Home Box Office case overturning rules gover
pay-cable television.

In its opinion. the Appeals Court set aside reg
lions by the Federal Communications Commis
(FCC) which prevented pay-cable from siphon
popular feature film and sports programming f
free TV.

In asking the Court to review the case, NAB pon
out that the Appeals Court decision conflicted with
Supreme Court's earlier rulings affirming the Fl
jurisdiction over cable television and recognizing
importance of preserving the various benefits of ·
TV for the public.

NAB also noted the discrepancy between
Supreme Court's recognition that the FCC should
to prevent harm to the public before it occurs and
Court of Appeals' opinion that the FCC could not
until existing harm could be proven.

Overall. NAB said that the Court of App:
decision prevents the FCC from fulfilling its respo
bility of insuring that the public receives contin
entertainment programming on free TV.

Film camera maintenance
seminar set for October

Cinema Products Corporation will hold a two
"CP Maintenance Training Seminar" for work
cinematographers. professional equipment dealers t
technicians October 14-15 at the Cinema Produ.
factory in Los Angeles. The seminar will precede
opening of the SMPTE 119th Conference & Equipm
Exhibit.

According to Ed Clare, assistant-to-the-presid
and seminar coordinator, the program will ag
include a comprehensive training seminar for
CP-16 reflex and non-reflex camera models e
related accessories, led by Cinema Products te
nicians Marty Prager and Chuck Jackson. As in pi'
years. representatives from other equipment ma
facturers will also conduct sessions on currd
practices and developments in their field.

One of the main features at this year's seminar 1

be a special Saturday morning maintenance E

repair session for STEADICAM technicians.
For complete information and registration fon

write to: Wilbur Russell (if you reside in the Uni'
States) or Ray Tamba (if you reside outside the u.:
clo Cinema Products Corp .. 2037 Granville Aveni:
Los Angeles, CA 90025.

continued on page
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Every supplier promises good service on their products. But what some
have in mind is service after the sale.We do it a little differently. Our
servicestartsbefore the saleandcontinueswell after delivery. .
You see,we work with you to make sure our consoleseffectively do

what you want them to do. However, if one of our standard consoles
won't do it, we'll custom-engineerone that will.
As we've pointed out, we provide service

after the sale too. But with our professional
know-how basedon more than ten years'ex
perience, you won't be needing that much.

AUDIO DUIGNS AND MANUFACTURING. INC.
1100&Sturgeon, Ra11vl111, Michigan 48088

Pll11ne:(313) 778-8400, Cebla: AUDEXTLX-23-1114···-DllTIUIUTID OUTllDE U.S.A.
IY:AMlllX INTIRNATIONAL OPIRATIONS, INC.
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Ampex, Sony agree to
I-inch helical fonnat By Hon Merrell

"In writing speed. the Ampex and
Sony machines are within .1°/o of
each other (1000 ips vs. 1010 ips).
In longitudinal speed. the Sony is
9.63 ips as compared to the Ampex
at 9.61 ips.

"While the track geometry also is
different. it seems conceivable that
a slight change in the Sony format
would make it compatible with the
Ampex machine."

Joe Roizen
Broadcast Engineering

May, 1976

The above statement was made
by Joe Roizen in his video review of
the 1976 NAB convention. Meeting
in Chicago just over a year later,
the SMPTE Working Group, as
signed to tackle the problem of
I-inch helical VTR format compati
bility, emerged with a statement
that an agreement in principle has
been reached between Ampex and
Sony. As if everyone sensed the
agreement was at hand. the meeting
was packed with manufacturers,
broadcasters, CCTV users and in
terested parties from across the US,
Europe and Japan.
This agreement means that format

compatibility standards for I-ínch
machines have cleared their biggest
hurdle, opening the way for the
I-inch invasion of the broadcast
industry. Those closest to the ma
chinery insist the video signal quali
ty of these machines can match the
2-inch quad machines. Equally im
portant are its other features:
• Three audio tracks, any of which
would be better than current quad
audio.
• Great reductions in operational
costs. Roughly speaking, a 680/o
savings on videotape costs alone.
• Lower capital investment, since
these machines are going at less
than half the cost of the big quad
machines.

There's more to come
Another consideration is the

18

maintenance coste, which would be
reflected in such basic expenditures
as head replacement. What's more,
the sheer size difference is a con
sideration.
SMPTE has scheduled a meeting

for September in San Francisco to
hammer out further details of the
agreement. Still to be settled are
audio-head placement and video
head drum structure. The SMPTE's
professional approach to engineer
ing standards is not to release
technical information in bits and
pieces. They'll wait until the final
details have been ironed out before
publicly discussing the specifics.
While CBS and ABC forced the
format standardization issue at

"... 1-inch machines
have cleared their
biggest hurdle,

opening the way for
the 1-inch invasion
of the broadcast

industry."

SMPTE's winter meeting, SMPTE
certainly deserves credit for the
part it has played in this decision.

Machine-to-machine
compatibility

Before this decision became possi
ble, it was necessary to prove that
videotape recordings were compati
ble from one machine to another by
the same manufacturer. One could
reminisce about the years that went
by before machine-to-machine com
patibility was achieved for quad.
The major effort this time around
will be to eliminate that possibility
before it has a chance to be a prob
lem.
CBS's Joe Flaherty has been

recognized as a pioneer in ENG. But
it was during his presentation at the

winter SMPTE meeting that FlahWI
demonstrated the epplícatíoní
t-ínch helical machines to ori~!
sitcom-type program production ~
rently being shot on film.
CBS experimented with the p1u...

lar Bob Newhart and Phillis sh~1•
which are done 35mm color Ip•
For the experiment, the setup¡r:
eluded parallel 35mm movie ca
as, Thomson-CSF 1515 tria.,
studio cameras and Thomson IÍ1
Microcams.
Consecutive sequences of

same images made by each oh
three camera setups were reple
from Sony BVH 1000 record
There was little difference bet
the three different originations. Jill
electronic cameras showed sli
higher chroma saturation than
film take, and high contrast ext
scenes exhibited some moire (s~
to what we see when Johnny e
wears one of his pinstripe jack
To prove the editing and

generation capability of the 11.a
Flaherty ran a program tape
brightly lit scene involving a mu
number that included highly poli
musical instruments. The sed
generation was excellent and lo
like a good quad reproduction.
prisingly, the 12th generation s
right after was also accept
broadcast quality, on a subje11
evaluation basis.
· Flaherty assured the audi
that these tests were rigorc»
made, with multiple general
produced on a machine intercb
basis, thus verifying the compasr·
ty of the t-ínch format on a mul.
machine arrangement.
Perhaps the most significant

ment by the CBS engineering
president, as far as future telev
production is concerned, was~.
statement that upon ratificatio
IATSE, CBS would provide J··
recorders to production houses
do some of the network's ou
programs. The program tapes ir1

continued on pa~
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It's not just our products
that give you a good hookup.

lur sales and service ters located nationwide.
bilitiesgive you a WithMicrowave Asso-

~qtygood hookup too- ciates, sales information,
·¡µcoastto coast. technical help, site
o forwhatever you analysis, and a fullrange
inmicrowave equip- , of services for turnkey

at-from miniature battery operated transmitters to operation are never very far away. Care to hook up?
11and intercity point-to-point systems-why not come Write: Microwave Associates, Inc.,
11ecompany that not onlymakes it, but also installs it, CommunicationsEquipment Group, Burlington,MA
as your people to use it, and services it through cen- 01803. Or call617-272-3100.----------------
¡THWEST& ALASKA
!Bennett

lMter Island,WA
~e: (206) 232-3550
~le}
I ROCKY MOUNTAIN REGION

DickShannon
KansasCity,MO
Phone: (816) 891-8538

MID-WESTERN REGION
Mert Knold & Don Acher
KansasCity, MO
Phone: (816) 891-8895

FACTORY SALES & SERVICE
SALES
ErikStromsted & George Maier
SERVICE
Al Davis& John Dalton
Burlington, MA
Phone: (617) 272-3100 or

27'2-3000

HEW ENGLAND REGION
(Incl. NY.LI,& NJ)
DanMcCarthy
Sudbury, MA
Phone: (617) 443-5139

HORTH CENTRAL REGION
(Incl.WV,MD, DE,& DC)
Clyde McCauley
Wayland, MA
Phone:(617) 358-5054

ERH REGION
1\LES

1..~1rlGuastaferro&
".JinErickson
~"RVICE
J irryElmerr,:nnyvale,CAI \one: (408) 733-0222
1) 'VX: (910) 339-9248 SOUTHWEST REGION

John Fielek
Dallas,TX
Phone: (214) 234-3522

SOUTHEAST REGION
SALES
PhilCass& George Hardy
SERVICE
Gordon Walls
Atlanta, GA
Phone:(404) 455-3815

MICROWAVE
ASSOCIATES

Communications Equipment Croup
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Ampex, Sony agree
continued from page 18

1-inch format could then be post
production edited either by transfer
to quads or on other BVJ-11000s
equipped with editing accessories.
The distribution copy of the master
tape could then be made from the
Sony format to whatever would be
necessary for the recipient TV
network or independent studio.

Network pressure
At this same SMPTE meeting a

"white paper" was presented on
behalf of ABC and CBS deploring
the proliferation of t-ínch formats.
The paper requested that the Socie
ty's VTR standards committee con
sider a newly proposed format as a
compatible compromise between the
Ampex and Sony I-inch formats.
A precedent for this kind of

action took place more than seven
years ago. At that time. the manu
facturers of time code generators
were starting to build five non-inter
changeable code formats. An indus
try ad hoc group stopped this

Three reliable
ITC decks in a
space-saving

common housing.

• Compact thr ee decks conven
rent 10 the operator 111the space
of two single deck machines.

• Individual decks operate mde
pendenuv wuh separare audio
output dnd remote contr ol

• Versatile mulu tone mach.nes
mav IJe readrlv adapted so each
deck eu tomatrcallv starts the next

• Economical thr ee pr euuum
l111e reproducers for l1111e more
than the price of two s1nyle deck
unu s

• Rugged decks are 1 2 inch
truck hardened aluminum 10 111
sure sraburtv.

• Quiet quar arueed by ITC's arr-
damped solenoids.

• Serviceable simple. reliable
mechanics easily accessible
throuqh a hinged iront panel and
slide out decks

• Record ddd a WRA Record
1ng Amphfrer and convert the bol
lorn deck 10 a Master Recorder
Reproducer.

Put the 3 D to work in your station. Pick up the
phone and call ITC collect (309-828-1381). Ask
about our 30 Day Guarantee of Satisfaction.

illlílTERílATIOílAL TAPETROíllCS CORPORATIOíl
Marketed exclusrvely 1n Canada by McCurdy Radio Industries. Toronto. Ontario. Canada

C;J975 by ITC
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activity and through the SMPTE
!EC standards committee pro
and ratified a standard 80
address code that is now univer
accepted and used.
Perhaps to avoid favoring eí

Ampex or Sony. the parameters
track geometry of the proposed
segmented format in the "w
paper" is different from eit
manufacturer's current format.
At this point there is s

reluctance by manufacturers to
any official reaction, much be
the announced agreement in pr
ple. Doubtless. there are m
questions still unanswered.
Donald Kleffman, vice presi

and general manager of Aud
Video Systems division for Amp
told Broadcast Engineering, "
are particularly pleased that
proposed agreement represents
compromise by all parties e
cerned. Ampex is in the proces
developing plans to insure that
current and future buyers of

"As you would
imagine, the task
of compatibility is

not as simple as the
agreement might lead

one to believe."

VPR-1 recorder will be able
convert to the proposed format.'
Perhaps the September mee

will spell out some of the
details. As you would imagine.
task of compatibility is not as sim
as the agreement might lead on
believe. After all, according to
SMPTE. "This potential format
provide complete interchangeab
bet ween 1-inch non-seg man
helical videotape recorders that
built to the mechanical and e
trical specifications chosen."
The SMPTE has said it feels '

television industry should índeed
pleased that the accelerated
edure urged by CBS and ABC
yielded a comprehensive re
which will greatly benefit all vi
tape recorder users in the futur '..
The SMPTE Working Group
continue to work toward BP'
standards and to clear up any
maining problems.
Obviously. considerable w

must still be done to document
details of the format for ultinl'
consideration for internatio
standardization. But because of
July agreement, the door is open>.

BROADCAST ENGINEER
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It's a
jungle

out there!

~URTHANNUAL NATIONAL RADIO BROADCASTERS
1>NFERENCE AND EXPOSITION, OCT. 9-12, 1977
~WORLEANS HILTON, NEW ORLEANS, LOUISIANA
he radio business is a jungle - a tough competitive

tt,to survive. to succeed. to excel. That's why we love it.
nat'swhy we call this year's NABA Convention and

1f"lition a survival course. As the only big all-radio gathering
·tt,dnd,NABA is tuned in to radio and the challenges of
tlitoday with a special emphasis on engineering.
iu can attend only one major radio meeting this year -

t~it this one'
vegot a no-nonsense agenda. bringing together radio

~eersfrom coast-to-coast to join you in probing new ideas.
~~,nethods,new technology. On the agenda: how AM stations
ompetewith the FM sound . . improved coverage for
FM ratings. . what's happening right now in FM quad

and AM stereo. . the ins and outs of FCC inspection.
much. much more. including a record-breaking number of
exhibitors presenting the latest equipment developments just
for you.
It's all yours in small give-and-take sessions. No windy

speeches. No wordy presentations No mutual admiration
ceremonies. Just straight engineer-to-engineer talk about
survival and success in a tough competitive business.
And when the strictly-business sessions wind up for the day.

you'll owe yourself the delights of charming New Orleans.
convenient to you from the headquarters location in the brand
new New Orleans Hilton on the Mississippi riverfront.
Mark your calendar· Oct. 9-12. It may be a matter of survival.

~·~ational ~adio ~roadcasters ~ssociation
'750 DE SALES STREET, N.W.. SUITE 500, WASHINGTON, DC 20036 • (202) 466-2030
IJSt, 1977 For More Details Circle (14) on Reply Card 21
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In the early '50s I worked for a
TV station reputed to have the
sharpest picture in town. The chief
engineer, who had virtually built the
transmitter by hand, purposely
tuned the station so there was a
healthy overshoot at transitions.
The black and white home receivers
of that era, which normally rolled
off the video high frequencies,
consequently would show sharper
edges on this channel than on the
others running their transmitters by
FCC rules. Our intrepid and in
genious chief engineer had de
veloped a way to provide picture
enhancement long before the cur
rent crop of devices to perform this
function were conceived.

To the purist, the perfect TV
image could convey all the detail
and colorimetric information the
viewer may have seen if he had
been at the original scene. Of
course, no TV system is that good,
for the chain of signal-handling
hardware between the camera and
the receiver or monitor adds some
level of degradation to the final
image.

Image enhancement, therefore, is

By Joe Roizen, TELEGEN

a technique which attempts to
restore the image as close to what it
originally was, or tries to minimize
specific deficiencies inherent in
cameras. VTRs or other video signal
processing devices.

Going downhill
Before describing the various

techniques used in image en
hancers, it would be beneficial to
review the major areas where an
adequate television picture is ren
dered less acceptable or even sub
standard by the variety of gadgets it
encounters before reaching the
viewer.
The first "funnel" that narrows

the overall picture quality is the
encoder. Here the three-channel
wide-band color signals are com
pressed and multi-modulated into a
narrower, crowded spectrum that
permits single-channel operation
from that point on. While this is
convenient for the subsequent
switching, routing, recording and
transmission, it imposes certain dis
advantages, such as the presence
of subcarrier. limited chroma band
width and intermodulation effects.

Today's solid-state distributb
and switching systems in TV stu
are virtually transparent to vica
signals, and therefore, don't al
significant degradation unless the
is a fault requiring rnaintenan-.
Unfortunately, the same cannot a
said of videotape recorders. Sim
most programs today are taped I'.
delayed airing, this is where l!
greatest emphasis on enhancemrt
is usually placed.
Quad VTRs, or other segmend

recorders in good operating er
dition, reduce video signal qua¥
very little at the first generatit
But multiple dubbing will causen
cumulative degradation of facts
such as signal-to-noise ratio, moí;
differential head banding, time ba
jitter, chroma/luminance displa
ment, differential gain, differen1
phase and others.
While the new crop of one-ín

helical recorders (non-segment
eliminates the banding pr ogr a;
these recorders still have símír
accumulations on multi-generatll
dubs which reduce picture quak
by known factors. The worst

continued on page

Figure 2 A sine2
pulse and bar signal
from a typical U-Matic
recorder will exhibit
noise, overshoots and
ringing as seen in this
waveform.

Figure 1 The input
signal is the slow rise
time coming from a
color-under VTR, the
application of high
frequency synthesis
produces the output
signal which gives the
video image improved
subjective sharpness.

Figure 3 The same
test signal applied to
an enhancer clearly
shows the noise
reduction on the base
line and improved K
factor at the pulse
edges.

Figure 4
Chrominance/
luminance delay
appears in the bottom
of the 20T pulse with
subcarrier. Typical
first generation
U-Matic delay is 90
nanoseconds.

Figure 5 Corrected
20T pulse now shov
near zero delay.
Incremental 50-
nanosecond steps cl
be adjusted until
chroma/ luma delay I
minimized.

22 BROADCAST ENGINEER!
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1st, 1977

If we could
fill this page
with the list of
users of CCA
transmitters, you
wouldn't be able
to read the 1,300
names.
The type wouId be too small to read if we
tried to fit all 1,300-plususersof CCA
transmitters on this page.That's how many
there are worldwide-including those who
purchasedover $600,000worth of CCA
equipment during the '77 NAB.

So we've listed them in a new booklet.
You'll see all of our customers,and what
they use-and the list includes many repeat
customers. BecauseCCAtransmitters and
associatedequipment are simple, reliable,
low-cost performers.And we makethem for
everypower level-for AM, FMand TV.

CCAhas it! You can, too.
For a copy of our List of
Users,call our toll-free
number or write. And
watch for more surprises
from CCA.We're on the
move-and we mean
business.

[!gf' ..

CCA
TRANSMITTER

USERS

TheNewCCA
CCA Electronics Corporation• 116 Jersey Avenue• Gloucester City, N.J. 08030

Call TOLL FREE: 800-257-8171. In N.J. call collect (609) 456-1716 •Telex: 845200
In Canada call TOLL FREE 800-261-4088 or (416) 438-6230
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Manufacturer
and

model number

Image enhancer manufacturers

¡~...,~-~1~·1~. fi:::; \• ...,
. - l._~ - ••..

Model description and price

Cohu, Inc.

9920 Encoder/enhancer two levels of enhancementm
or automatically controlled. Adjustable coring.
analyzedvertlcally and horizontally. Detall slgnal
to lumlnance slgnal. Ultrasonic delay lines. Com
In horizontal detall. Auto balance option work
with Cohu 1550 broadcast color teleclne.

Corning Electronics

Image enhancers
continued from page 22

fenders in the VTR area are the
"color-under" machines which, be
cause they use relatively lowwriting
speeds, must separate the luminance
and chrominance signals prior to
recording. The signals are then re
combined in playback.
These VTRs now are widely used

24

6100 Combed detail and variable coring. Level dep·
contours. Service bypass. Shuts down If lncoml
nal Is enhanced.Options are timed sync output
mote contour control. Available In NTSC, PA
PAL-M. Designedfor ENG.

6200 Level dependent contours. Combed detail and v,
coring. Contours derived from green video. Servi
pass mode. This RGBenhancerhas independent
of horizontal detail.

6300 RGB-Yenhancer with contours derived from and
to Y video. Combed detail and variable coring.
dependentcontours. Automatic bypass.

Dynasciences

888 This company offers a complete line of enhancers.
can provide high resolution enhancerson special
The 888 is a color horizontal only enhancer.

470 This model is a vertical aperture equalizer for us
horizontally enhancedsignals.

834 Enhancer for encoded color video or the luml
channel of a 4-tube camera, horizontal and
cal.

854 Contours from green for R-G-Benhancement.

877 Has automatic detail detection. Turns off if su
detail is present. All Dynasclences enhancers I
front panel controls for horizontal and vertical en
ment and detail coring. A comb filter Is used
appropriate. Signal to noise typically 65
more.

for ENGapplications and for limited
budget field production. In addition,
they are used in cable and CCTV
applications. And, it is in these uses
that image enhancers often make
the difference between an accept
able image or something you would
not want to put on the air.

To handle all of these probler
there are a variety of enhanci
made by at least 12 suppliers. Thf
include: enhancers that work on
RGB signal ahead of the encodí
enhancers which work downstre
from the encoder on the compoe'~·
full bandwidth NTSC signal. eitll

BROADCASTENGINEEAI~
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Manufacturer
and

model number Model description and price

Hitachi Denshi America

VE-101 Uses composite video input. For use with color cameras
with horizontal aperture correction or enhancement.
Crispening circuits suppress noise. Selection gate per
mits selection of enhancement point. Clipping circuit
prevents negative going signals from going below black
level. $1,495

VE-102 Same as VE-101 but does not require external drives.
$1,595

Microtime

Image-EX™ This unit is designed for use with U-matic and other
helical VTR formats. Reduces visual noise, corrects dis
placement of color and luminance by reducing crosstalk.
Uses comb filtering and noise coring. Chrominance/
luminance correction range is 200 nanoseconds. $2,500

Image-PLUS™ Provides 6 dB video noise reduction in luminance and
chroma. Includes horizontal detail synthesis, vertical
aperture correction, automatic group delay correction,
comb filtering to remove cross color errors, chroma
crispening and chroma hue error reduction. For use with
wide-band, direct signals, or narrow band heterodyne
signals. Options include: dropout compensator; line
error detection; and remote control capability. $4,000

2020 PLUS Total signal correction for all VTR formats. Has instan
taneous correction range of 4H lines (254 usec) at 58 dB
signal to RMS noise. Includes Image PLUS, Velcor
velocity corrector, and remote control capability. DOC
and line by line correction are optionally available. Re
mote control panels are available with 8 or 13 remote
controls. $21,995

Rank Cintel

3-Channel
Enhancer

Both horizontal and vertical resolution. Intended for
film chains, but works with cameras and other systems.
Enhancement applied to all 3 color channels from
matrixed signal from R-G-B inputs. To 12 dB correction.
Adjustable coring for noise reduction. Full remote con
trol provisions. (Price shown is approximate.) $7,200

continued on page 26

a camera or from a direct
rnry VTR; enhancers dedicated
.e color-under VTRs; and com
don units that can be switched

111 'erform more than one of the
B functions.
Color-under limitations

ere are four primary deficien-

st, 1977

cíes of a video signal coming from a
color-under VTR that need correc
tion by an image enhancer:
1. Soft pictures: The limited

luminance bandwidth imposed by
the low head-writing speed and
low FM carriers used to record
video on these machines requires

low pass filtering (under 2.5 MHz).
which in turn causes diffused edges
at transitions.
2. Color contamination: The proc

ess of separating the chrominance
signal, dividing it downward for
recording and subsequent playback

continued on page 26
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Image enhancer manufacturers
continued from psge 25

Manufacturer
and

model number Model description arid price

Telemet

4600 Eliminates positive and negative Ult. Correcta
frequency phase. Four separate time constante
adjustable chroma boost . .±..3dB gain. Monitor j
adjustment before switching unit Into program lln
pass mode automatic If power Is lost.

......___. . .

o •o o

Thomson-CSF Laboratories

Mark IV
8010

Mark IV enhancers are two-line units that adjust
zontal & vertlcal detall. Málntalns sharpness and
tlon of encoded video without double enhan
when processing previously enhanced slj:Jnal. Av1
for NTSC, PAL, and PAL-M Installations.

Mark IV
8010-1

Same a&above but with separate detall output.

Mark IV
8310

This mcdel Is designed for operation with 3-tube
cameras.

Matk IV
8310-1

Same as 8310 with separate detall output.

Mark IV
8410

Designed fcir operation with 4-tube color or monoc
cameras. Available (along With model 8310) for
and 62S/50 unencoded systems.

3M·Company

6210 RGB enhancer features green-derll/ed enhance;
3.58 combing; adjustable noise reduction; horl
vertical enhancement balance; level-dependent a1
equallzer; coring controls.

6220 In-line enhancer accepts video from camera & p
vertical/ horlzontal enhancement. lnertlally ge
output for chroma-key. Gain automatically adju
vlously enhanced signal. Controlé Include: co
just; level-dependent aperture equallzatlori; h~
vertical balance; detall gain; and by-pasa.
available In November.)

Image enhancers
continued from page 25

multiplication and addition to the
separate path luminance signal,
produces unwanted spurious signals
resembling color fringing around
luminance transitions found es
pecially in areas of fine detail.
3. Misregistration: Because the

luminance and chrominance signals

26

travel separate paths which are not
perfectly matched in time, the final
image will exhibit displacement of
the color component from its proper
luminance position. This effect
grows worse as the numbers of
generations are increased, since the
time errors are additive. It is also a

variable characteristic that chan!
with video head wear, which slo
delays the chromínance, theref~ .
requiring periodic readjustment~ r.
maintain the best registration.
4. Picture noise levels: Both

luminance and chrominance sigil·
continued on pag
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ere's everything you need
pull an FM Proof!
first COMPLETE FM Proof

nual ever offered
; everything you need to comply

ltt~heFCC's annual
b~·of-performance test. Every
o dure, every detail is spelled out
.•¡py-step in simple, concise
age-all reviewed by the FCC. You
ime, money, headaches-and
i sure of doing it right the first

o cast Engineering's FM
e-of-Performance Manual includes all
ed logging forms for pulling both
rand stereo proofs. A complete
aer on FCC Rules. Dozens of helpful
eshooting tips and time-saving

9c1Jrementand logging techniques.
II ed procedures on how to pre-test
astation before pulling the Proof.
cnore.

r FM Proof Manual shows you
1 to prepare the test equipment

n¡1 to connect the test equipment
ll"3fficient method of measurement and
•Ok at the performance requirements
11 to use the data summary sheet and
Ive the graphs
•1 to comply fully with FCC rules and standards
0 IS... you get individual replaceable forms for
<lpleting the equipment performance tests.

his in one package. And all for $6.95

SPECIAL OFFER!
>rder Both Manuals AND SAVE!

ONLY $12 for both!
Over 2,500 AM manuals

now in use
and 1,500 FM manuals

Volume discounts available
on request.

It, 1977

P.O. Box 12901. Overland Park, Ks. 66212

Please send me copies of the FM
Proof-of-Performance Manual @ $6.95 each

Please send me copies of the AM
Proof-of-Performance Manual @ $6. 95 each

l IPlease send me sets of the FM and
AM Proof-of-Performance Manuals @ $12 for BOTH.

My check or money order is enclosed Please bill me

Name

Address

City

State ZIP _
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Image enhancers
continued from page 26

to-noise ratios are reduced. some
times differentially. by the recording
and playback process. especially if
sequential dubs are necessary for
edited or distribution copies. An
acceptable SIN ratio threshold of 40
dB or better is often hard to achieve
under practical operating conditions
without enhancers which include
noise reduction features.

The image enhancers
Before dealing with the enhancers

designed specifically for the color
under VTR problem. it is necessary
to divide these VTRs into two
distinct categories: analog and digi
tal.
The analog may be a stand-alone

unit or part of a digital TBC or

Image enhancer
mailing list

Cohu, Inc.
Electronic Division
5725 Kearny Villa Road
P.O. Box 623
San Diego, CA 92112

Corning Electronics
Corning Glass Works
3900 Electronics Drive
Raleigh, NC 27604

Dynasciences
Township Line Road
Blue Bell, PA 19422

Hitachi Denshi America, Ltd.
58-25 Brooklyn-Queens Expressway
Woodside, NY11377

Microtime, Inc.
1280 Blue Hills Avenue
Bloomfield, CT 06002

Rank Precision Industries, Inc.
411 East Jarvis Avenue
Des Plaines, IL 60018

Telemet
185 DixonAvenue
Amityville,NY11701

3-M Public Relations
P.O. Box 33600
St. Paul, MN55133

Thomson-CSF Laboratories, Inc.
37 Brownhouse Road
Stamford, CT 06902
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frame-store synchronizer. Con
versely, the digital enhancer al
ready has TBC and frame-store
characteristics since it inherently
includes a CODEC and a digital
memory.
The analog enhancer does the

following things:
• Crispening soft pictures: The cir
cuitry in the luminance channel of
the enhancer will look at transitions
above some predetermined ampli
tude threshold (either adjustable or
preset) and will assume that the
original rise time of this video signal
has been degraded by the limited
pass band in the recorder. A new
pulse with a steeper front is
generated by a high frequency
synthesizer and is inserted in place
of the slower transition. The subjec
tive result is that the image edges
look sharper or crisper; visual
impression is that the full luminance
bandwidth of 4.0 MHz has been
restored. Care must be taken so
that the process does not produce
overshoots or ringing. Also, filters
and equalizing circuits must be
carefully designed and adjusted for
optimum performance.
• Crosstalk elimination: The method
used to reduce or eliminate the
spurious intermodulation com
ponents that result from mixing of
high luminance frequencies, color
subcarrier and FM signals used for
recording is known as "comb filter
ing." By averaging the information
in the chroma path through the use
of (l)H increment narrow-band de
lay lines operating at the subcarrier
frequency, the unwanted inter
ference patterns generated by lu
minance components are significant
ly reduced. At the same time, this
process yields a side benefit in that
chroma signal-to-noise also is im
proved.
From a subjective viewpoint. the

annoying color fringes around any
sharp edges or fine detail in the
picture are greatly attenuated or
completely eliminated. Fine-line
graphics or small lettering in titles
or credits particularly benefit from
this function of the enhancer.

Improving S/N ratios
The chrominance channel noise is

reduced by the method already
described relating to comb filtering.
The luminance path is subjected to
a technique used in camera en
hancers known as "noise coring."
This method separates the high fre
quencies by a band-pass filter and
subjects them to a double threshold
which only allows through signals
exceeding the threshold. Noise along
the quiescent signal areas is sup
pressed and the noise along the

transitions is subjectively not vis"
or annoying. Improvements of 3
or better are possible, thus ov
coming one or two generations
YTR degradation when dubs
being made.

Cancelling misregistration
Since the luminance and ch

minance signals travel along dfü,
ent paths, it is possible to route
of the signals through a step-di
circuit which provides increme
steps of approximately 50 nro.
seconds on either side of a nomí
delay value. By observing the im
or test signal, the operator ~n
cancel the inherent VTR delay el)r,
and bring the monochrome
color signal components back ·
near perfect superposition.
Even in the case of a cumula]

multi-generation dub error, the
placement can be compensated .
by selecting the appropriate íno- '
ment of corrective delay. The uJll
hancer's adjustable delay circuilitw
usually ±250 nanoseconds, a
quate for almost any practil~r
situation encountered with coi·~:i
under VTRs.
There are more specialized ~~

hancers which perform higllhr1
sophisticated signal manipulatio
achieve their goals. Converting
video signal into digital form,
storing it in a frame memory,
vides an opportunity to apply fr
interpolation techniques to supp
random noise while retaining or
hancing the predictable signal
rying components. This system
achieve phenomenal noise reduc
figures of 12-16 dB. ..¡

Summary ·¡
The largest number of imtl

enhancers in use today are still
type that are integrated into c(lr,
cameras. These are familiar dev
in use for several years.
The newly developed enhan

fall into the categories descri
previously. This new family
devices is rapidly changing
applicability of less-than-broad
YTRs, or other signal sources,
on-the-air applicatíons.
Much of the ENG work curre

being achieved by lightwei
cameras and portable color-unit
VTRs is being subjected to
hancement before editing or air
The recent program, "A Day in
Life of Jimmy Carter," used port
equipment and post-production
hancement to make the produ
material adequate for network
lease. This is a relatively new fl
in which improved versions of
analog and digital enhancers
undoubtedly continue to appear.
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The finest
multi-core studio and
field camera system

ever ~roduced
by Philips.

ch means the finest multi-core studio and field cam
system ever produced.
1the decade since Philips re-invented color with the
bicon• tube, its PC-60 and PC-70 have successively
as thereference standard for broadcast performance.

ündPhilips leadership, that standard has steadily im
ved to today's ultimate-the LDK-25.
at Philips has again leapfrogged the competition can

irise no one who knows broadcast cameras ...since we
ued Plumbicon technology. After a decade of refine-
1tand improvement Philips is still the only company
.1 manufactures all of the critical picture determining
i1ponents-computer-matched yokes, beam splitting
m, deflection circuitry and Plumbicon tubes. The only
pany that can design each component for optimum
ormance of the entire camera system. These advan
.,1s,of superior Philips design and in-house component
!ability,offer you unsurpassed stability, picture quality
value.

turther, at Philips, we offer you options that ore op
&s. The LDK-25 you buy is a custom unit, equipped

with the automatic features you select. ..not a 'loaded'
factory package.

But you can't just read about the LDK-25 ...you've got
to experience it.

Only a demonstration can show you how our anti
comet-tail Plumbicon tubes handle highlights up to 32x
normal peak-white level without blooming or streaking
and without loss of our famous color rendition and reso
lution. 'Live' is the only way to learn what our Color Line
Up Equipment (CLUE) can do for ease of balance ...
what electronic color temperature control, auto white
balance, flexible auto iris and contrast compression mean
in use.
Only after you 've seen it all-after you've actually han

dled this remarkable camera -will you understand why
the Philips name is a guarantee of incomparable stability
...whyno one else can match our 1000-hour performance.
To get your hands on an LDK-25 or to get more infor

mation, call us today at (201) 529-3800, or write: Philips
Broadcast Equipment Corp., 91 McKee Drive, Mahwah,
N.J. 07430.

/nnouatiue Leader inWorld Teleuision

PHILIPS®
For Demon'1ration Only Circle (17) On Reply Card

For Literature Only Circle (18) On Reply Card
ºTM NV. Pluhps
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By Walt Jung

If you follow the hi-fi press to
any extent, in recent years you may
have come across a term which is a
relative newcomer to the stable of
audio performance parameters. The
term "transient inter-modulation
distortion" (or TIM for short) has
caused a great many people to
wonder just what it means, I am
sure. What it means, and how it
affects audio quality can be ex
plained without an excess of theory,
and is really quite simple when you
get the right perspective on it.

TIM is a form of dynamic dis
tortion which is related to an audio
circuit's slewing rate, or output rate
of change ability. A more general
(and more complete) term for such
forms of distortion is slewing in
duced distortion, or SID for short.
SID is often prevalent in solid state
circuits (particularly op amps), but
it is by no means limited to just
solid state forms of active circuits. 1

Briefly, slewing limitations within
a circuit come about because of a
fundamental relationship. This is

SQUARE
WAVE

GENERATOR U.U. T. RATED

no kHzl
LOAD

o
SCOPE

o o
19

TRIGGER

T

~

Figure 1. Test setup for slew rate check.
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simply that the maximum ratea
voltage change (slew rate) will
determined by the available chi,)~
ing current (I) and the capacitéen'
to be charged (C). Mathemati
it is simply:

ISR =e
With I in amperes and C in fart
SR comes out in volts per secon

It does not matter whether
current I comes from a tue ·(r

transistor or IC circuit; or whef!•
e is a passive circuit element, )·,•..,
capacitance or strays. In any ~ •.:
the ultimate limit of SR is ~ "
termined by the available chaq•t1;

current and the capacitance to~e~
charged. When the relationship
inadequate (too low), serious ~
tortion problems result.

A sine wave signal at a gf.nJ
frequency can be related to lfl ·(!
equivalent slew rate, if only its ~lo:.
voltage amplitude is known. 11sA"
mathematically is:

SR= 2nEopf

For example, suppose we had a )YH
peak signal at 20 kHz. The SRJI.
this signal would be 1,260,~ ·"~
or in terms which are usually s(f It

l.26v/µS.
This is a deceptively simle

continued on pag>~
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EEi
our planning
uide lio a
elilier sound
ither you're in engineering or management
newest catalog will prove indispensable
hn planning your audio requirements.

J'~KOmanufactures over 70 different
ducts designed specifically for the

>Mdcaster and those engaged in
essíonat Sound. All at prices you can
ff:d, no matter how small your budget.

lrio consoles, audio DA's, mic. & line
Jlifiers, turntable preamps,
er/compressors, equalizing
)lifiers, tape winders, solid state
Eersand much more. We also
e:ibutesome of the finest
aes in turntables, tape
ítc1rdingaccessories and other
odcast products.

ddttion to the vast array of
Jucts, you'll find quality of design
1performance that takes second place to
~and is ahead of most. And we guarantee

Vihour 2 week free trial period and
'rarantiesof 2 & 4 years (depending on__the
91). ~

i1 write, or circle the bingo card
"cy for your free copy of our
'est 24 page catalog. The

·-:nical descriptions,
riifications and illustrations
l~how you why RAMKO designed
'prnent offers the best

·~i/performance ratio in the industry.

iko understands your needs.
··~·all, we're broadcast engineers
e RAMKO RESEARCH

I 1355 ..A .. Folsom Blvd.
Rancho Cordova, CA 95670
(916) 635-3600

ForMore DetailsCircle (30) on ReplyCard
ust, 1977 31
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Slew rate tests
continued from page 30

relations hip. and unfortunately does
not tell the whole story. What is
missing is this-an audio amplifier
with a s lew rate spccification just
equal to the slew rate of a signal. as
;lHl11n. 11ill actually produce serious
arnountv of TH D and lM dis
tort ion. lt will abo produce mea
surable distortion for signab down
to about l 5 of this >lH'alled "full
p ow c r" fr e q uc n cv. as calculated
above. At ihc full power tre que ncv,
THO will be about one percent. a
tact 11h ich may be ea; iiy verified by
simply observing a sine wave output
11avctorrn on a scope. A~ the ~1e11
rate limit is reached t he w ave tor rn
11ill become triangular in sha pe. A;
it i~ exceeded. amplitude will drop
and the 11ave íorrn becomes more
and mure triangular.

lf ihis full power tr e quencv is
11it hin the audio r a ngc. the a rnpli
tier can rather l.'a>ily produce IM
distortion from the mixing of s ig nul
c o m p o nc n t s , due to the non
li ncarit ies. ln fact. t his can even
occur on supersonic ;ignal~. 11h ich
can cross modulate and produce
audible 1011 trcquencv be.us.

The sounds of SID are generally
1ery irritating. ranging from dulled
high frequencies (in mild form; of
SlDJ to edginess. hard ncss and grit
if full s le w limiting is actually
triggered. A~ mentioned. for com
plete freedom from SID it is
necessary for the circuit to possess
an inherent slew rate sev eral times

PEAK POSIT I VE
RATED OUI PUT

I
I j 11-1
I I

~I
I
I

PEAK NEGA 11VE
RATED OUTPUT

SR f •I . ..:.!.L
j( f •1

SRI-I·~
.ltf-1

that which ran be calculated from
the rated peak output voltage and
maximum frequency. Fortunately.
thi-, particular mechanism of dis
tort ion b e h a ve s ve ry predictably
from one form of circuit to another.
In practice. t his means that once
11L' k now the key relat ions hips it is
rl'lati1·el~ easy (11it h simple tests) to
spot a p icce of gear which t\

susceptible to ~I D. The results can
bl· bet ter performing gear and
bet ter sou nd . 11hen 11e k now the
excrviscs 11hirh can pinpoint SI D.

Tests For SID
·1 he s lc w rate of an audio

a rn p Ii fie r e a 11 be ve r y e a s i Iy
checked. simply by feeding it a fast
r iscrirnc square 11ave. 11it h amplifier
s ig n a l output leve l adjusted for
rated voh agc ;11ing. A suitable test
setup is show n in Figure I.

Herl'. the U.U.T. could be any
Iorrn of audio signal processing
gear. line amp. d is tribut ion amp.
cqua li/cr. pow er amp. etc. It should
be ~et up for operation into it>
rated load impedance. with the
output voltuge monitored by an
oscilloscope. The input square wave
is ;et to a frequency of 10 kH1.

While obscrv ing the output 11ave
form. increusc the d r ive level until
the output 11a ve Io r m becomes
rurnplik e.' Then se: levels precisely
for the device's rated p-p sine-w ave
output ;111ng. This may require
sorne simple ca lcu lat ions: for ex-

f. t f •I
I
I

IDEALLY, SR f•I ·SR f-1OR
SR IS SYMMETRICAL

A. Method of calculation.

Figure 2.

32

ample +t9d8m into 600 ohms, 1
output level in terms of wattage,
sirnply 20v p-p measured across t1
ohms.

With the output square w;_
displayed on the scope. measure -ei¡
time interval for the (+) and )
slewing intervals, as illustrated 1
Figure 2. Slew rate is then c
culaicd just by dividing the volta
\II ing by the time interval m
sured. which will give so many v
per microsecond-for example
20v rise and fall in a time interJ
4µS is a Sv µS slew rate.
sample photo demonstrates a 2t
µS SR.

Ideally. slew rate should
S\ mrnet r ic. if not the distort·
11hich 11ill be generated will not
at its minimum which occurs w
\le11ing is equal (+)and (-). T
check does. of course, require
w cll-calibrated scope (and prob
for the time measurement, oth
11ise it is meaningless.

The square wave source shod
abo be high in terms of qua]
11uh rise and fall times 100 nas
seconds or less. If a square wave
function) generator is not availa
in the shop. one can be built sim
a nd inexpens ively around a
timer' as shown in Figure 3. T
circuit can use any available p
till' supply voltage from 5 to 1
and produces a max p-p out
equal to the supply voltage. It ru

continued on pag

B. Example: 10 kHz output square
wave, power amp. SR = 20V I us .
(1O us Idivision horizontal, 20V I

division vertical.)
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DYNAIR puts your finger
on the right •• •

BUTTON

The CP-240A-AN controls up to 80 inputs
on a standard 13_4" rack increment!

Here's how it works with DYNAI R's 1400 and/or 8100 Series switching equipment:
select your source group from the left bank; FILM, VTR, NET ... whatever. The
group button flashes until you select one of ten specific sources in the group on the
right bank. Both buttons take on a steady glow. You have just switched the system
(audio, video, audio and video, or data) to the selected source.

To make the next selection, repeat the process. If you change source groups the
actual change will not occur until the specific source button has been depressed.
For video systems, it's vertical-interval switching! The basic unit controls up to
40 internally programmable sources and includes plug-in expansion to 80 sources.
Complicated controls and/or look-up tables are eliminated, saving operator time
and confusion.

1Whin9 equipment meets or
~ants and offers optional

e elS81Nhere

DYNAIR ELECTRONICS, INC.
5275 MARKET ST.. SAN DIEGO, CA. 92114 Gil;•
PHONE: (714) 263-7711; TWX: (910) 335-2J40

For More Details Circle ( 19) on Reply Card

(•
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Slew rate tests
continued from page 32

at 10 kHz, but you can vary the
frequency by changing Rt. Output
is at a low impedance level, so
reasonable cable capacitance will
not deteriorate the waveform.

What SR Numbers
To Look For

As a general rule, the SID which
will be generated by a given audio
circuit can be related to its slew
rate. Thus, the simple oscilloscope
check can serve as a minimum
indicator of relative quality.

A very reliable figure of merit I
have been using is a minimum SR
which is related to the amplifier's
peak output voltage. For SID to be
minimal in terms of both measure-

ments and audible defects, the SR
of an amplifier should be as a
minimum, O.Sv/µS per peak output
volt. For high quality circuits, the
figure should be tv;,.,s per peak
output volt. Thus, for the 20v p-p
level mentioned above (which is lOv
peak) the U.U.T. should possess a
Sv/µS slew rate as a minimum;
preferably it will be lOv/µS. Sample
results demonstrate how this cri
teria works.

You can easily see that as voltage
output levels go up, so does the
required SR for good quality. In
power amplifiers, the SR require
ments can reach as high as SOv/µS,
for high output levels and high load
impedances.

V+
1+5 V TO +15 VI

C3

·t-1lOµF ~~~f
I

OUTPUT
8 RZ

1lK

ti C2
!.I

Tl11F
I

555. ..
Ct:

I I
1000 pF ----,

Cl
~R3 OUTPUT

I

O.Ol µF lOOK

Figure 3. 1O kHz square wave generator.

THO
ose ILLATORI SIGNAL u.u.T. RATED
ANALYZER OUT LOAD
ISEE TEXT)

SIGNAL
IN

o
SCOPE

o o
9

CH Al Cl

oo

B

Figure 4. Test setup for THO check for SID.
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THD Tests tor SID
A more complete and thorou

check for SID can be performed
sweeping the U.U.T. for THD,afl
full rated output voltage, beginn1¡
at 100 Hz, and to as high1111
freque~cy as is practical. The up)I11

limit will be determined by ei ·
the gear under test, or your
equipment, but 100 kHz as a Ii
will yield all the information necn:
sary (if you can make it). If
gear is line level and does not h
transformers in the path you
usually make the sweep to 100
without major difficulties. PouH
amps generally do not like
quencies above 20 kHz, and s
tests are not recommended
them.

The general setup for a T
measurement is shown in Figuti
and is similar to the square w1
test setup, with the exception of
signal source. This signal gener
is a high purity sine wave SOU11tc
with a residual distortion on
order of 0.002 percent. The
lyzer portion must be capable
measuring to this degree of res
tion in the 100 Hz to 100
range. The Sound Technology tJ!'I',
1700 and 1710 are suitable.
While it is not absolutely es

tial to have this degree of resolu
and range to measure THO, it i
fact that high quality audio circ
can easily have distortions b
0.01 percent up to 20 kHz. Th
fore an instrument must be cap
of better performance to t
assess its relative quality. This
be more apparent as some t
performance is shown.

Figure 5 shows actual meas
THO on a solid state line d
circuit, one which uses an IC
amp as its gain element. Data
taken at an output power leve
+19 dBm, or a ±lOv swing
600 ohms.

There are three different e
shown, representing three test
ditions. The first of these (1

represents performance as
sured through a 600/600 ohm
transformer into the load. Th
a rise in THD below 1 kHz (dU1

the transformer), but our a
interest lies in the 2-10 kHz r,
where THO rises rapidly to a

BROADCAST ENGINEE
'~
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1percent. This very sharp rise is
ative of SID, and its character
shape should be noted for
e reference.
J~t to the right of this curve is a
bd, also labeled 0.6v/µS. Bow
in this case the data reflects
,irmance of the circuit as mea
l before the transformer. The
lrHD is gone, but the sharp
n in HF THD is essentially
ame. The very slight upward

· in frequency is due to the
ler output swing required,
ut the transformer's 1 dB loss.
iu can see that the basic
it is virtually distortionless up
few kHz, then it rises to over
percent in about two octaves.
ne percent point is reached at
z, which corresponds to the

,&1µS slew rate of the circuit.
le very same circuit was also
red, but with conditions ad
I for a 4vIµS slew rate. From

···it can easily be seen that
rmance is greatly improved, as
is only 0.012 percent at 20
and one percent is reached at
Hz. The ratio of one percent
' intercepts is the ratio of slew

r 6.7/l (or 62 kHz to 10

hough this is only one specific
ple, there are many other
its which will show similar
rior. In almost all cases per
mee can be predicted from SR
I In the case here, the SR for
v/µS case is just shy of the
1.tSper peak volt criteria, and
is reasonably low up to 20
Other forms of measurement
as two-tone 1:1 HF IM and

1 will show results of corres
ing quality, if the above men
t slew rate criteria is met.
1 summary, slew rate (or its
rtion products of SID) can
lee very poor quality in audio
s, if certain minimum stan-
¡ are not met. This poor
:y shows up as THP and IM
rtion, and is audibly very
ring. It is relatively easy to
SR however, and it can be
using only a square wave
ator and an oscilloscope. This
(as a minimum) should be
yed in maintenance or the
tion of equipment for poten-

I I
SR· 0.6 Vl¡¡S

SR·4Vl11S

I
I

'

LINE DRIVER CIRCUIT I
l

THROUGH TRANSFORMER

I\
~

I/\
~ /-,r-, J[Y~THO VS FREI UENCY, OP AMP

LINE DRIVER OUTPUT• 7 VRMS
LINE ORI VER CO" INTO 600 OHMS (+19 dBml

Cl.RCUIT

101
RECT

tial purchases. A THD check can
also be revealing for SID, if proper
precautions are taken in their use.
In general it has been found that a
circuit which shows a 20 kHz THO
within a factor of two or three of
the 1 kHz level will probably be
SID free.

Equipment Specifications
Equipment specifications and

general industry awareness do not
presently reflect the importance of
slew rate, unfortunately. In time
this situation will improve to a
point where it will be routinely
specified for audio equipment, and
standard test methods employed to
exercise equipment. For the time
being, we can profit by the know
ledge of its functioning, by using
some simple tests as outlined, as
positive checks for SID problems.

In evaluating equipment, you
should look for SR problems, which
can easily predominate as per
formance limits, if proper care has
not been taken in design. Since its
specification is not current general
practice, the lack of spec sheet
.limits does not necessarily mean it
will be bad. But you should check

100 IK

for it, nevertheless. Ask what it is
for the equipment, or ask for a
graph of full level THD, where it
will show up. Single frequency
THD specs don't mean much .in
themselves, as they don't give the
complete picture needed.

If the recommendations above
are adopted, you should be re
warded with better equipment, bet
ter sound and a higher degree of
confidence in your station. O
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Figure 5. Percentage of THO vs. Frequency.
(Normally you would see this on a log graph.)
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SIL Operating Techniques
Part I of a 2-part series
By John E. Leonard, Jr.•

l "º tvpes uf í acihues an: normal
!~ used tu rcla~ program audio
from the studios uf an AM or FM
~1a11u11tu lb remorelv-locared trans
m u t e r plant I he se are ell her
lca~ed telephone cirvuus or st auon
ow n ed t ac th u es Station-o" n ed
taul111e~ are da~~llall~ comprised
uf an 1-{f- link that prov ides 1h1~
program teed and I\ called an aural
s t ud ru-t r a n s rn n t e r hn k , or more
sirnplv. an S l L

In the United States. aural SIL
G· dd Cd .t H Id

• O.b rnm FR£ SHEL z ADIUSI

36

~en ice 1~ permitted by Pan 7-1.
Subpart E of the FCC Rules and
Regulations. and is limited to the
9-17 MHL to 95L MHz spectrum.
l he National Association of Broad
casrer s (NAB) has tiled a petition
w ith the FCC requesting the reas
srgnrnent of 942-947 MHz spectrum
Ill S r L s e rv ice. All interested
parues should contact the NAB
I ngmeer ing Office for further de- of 1976. W RSQ.
rails and tile comments with the completed studios and a transm
f-((. l his article "ill explore the plant. It w a

"how's" and "w hy's " ot th
TL. including operatin

ruques and requirements.

tion of an
com pell in
has been

Figure A. Typical Aural STL Path Profile drawn on
earth radius graph paper. Line "P" between the
and transmitter site represents the center of
between STL transmitting and receiving Mtenn
dashed line (''F'') represents 0.6 First Fresnel redlu
the center of radiation, and representa what í
considered as minimum clearance above po11lble
strucuon. This distance from the center of radiation

be calculated- In this examole. a ooaal

Figure B. Typical
STL Antenna-Scala
Radio Model PR·
C!IOU Paraflector
Identical antennas
are normally used
for bOth transmitting
and receiving in STL
inatallatlon
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SlUllO

AUTOMATIC
GAIN

CONTROL
IAGCI

IRANSM ITTER SI TE

947-952 MHz________ .,. STL
RECEIVER

STL
TRANSMlnER

LIMITING
AMPLIFIER TO

TRANSMITTER

a C. Monaural STL. This configuration is typical for AM and FM applications.

STUDIO
"'

A .•.-AUTOMATIC ~
GAIN M.010 STL

CONTROL TRANSMIITER
IAGCI

26 kHz
CONTROL

SUBCARRIER
r-

REMOTE
CONTROL
STUDIO
UNIT

PGM
AUDIO---t

~
STL - LIMITING

RECEIVER AMPLIFIER

! o
26 kHz Q •~

CONTROL -e
SUBCARRIER :;;:

<.:>e,
REMOTE -CONTROL METERING

TRANSMIITER INSERT-ION
UNIT UNIT

20-30 Hz
METERING PGM AUC

17 SIGNAL METER II
~ SIGNA

CONTROL
DC SAMPLES AM

RF TRANSMITTER

947-952 MHz-------- •..
MA IN CHANNEL

PGM AND
CONTROL SUBCARR

TRANSMITTER SITE
,- A 2',

OFF AIR REMOTE MODULATION MONITORS MAY BE USED TO RECOVER THE SUBAUDI BLE METERING SIGNAL.

540-1600 kHz~------
MAIN PROGRAM

&
20-30 Hz METERING

10&
NG
L

20-30 Hz
METERING OFF-Al R
SIGNAL SIGNAL

OFF-AIR AM
MODULATION

MONITOR
fSEE NOTEI

! D. AM STL with Wireless Transmitter Remote Control System. The metering insertion unit mixes program audio
he subaudible (20-30 Hz) metering signal. Additionally, this unit contains a high-pass audio filter to remove
equency audio components from the program audio that might interfere with the subaudible metering signal. The
,lg amplifier is shown such that this high-pass filter is actually inserted ahead of the limiting amplifier, with the
g of the subaudible metering signal and program audio following the output of the limiting amplifier.

11Dorman, Operations Man
learned that telephone circuits
!\d thought would be available
nterconnection of the studio
ransmitter sites could not be
ed by the local telephone
any. This left only the STL as
ans of getting WRSQ on the
ly diligent effort, he was able
rain an STL and was on the
'the end of November.
I all stations are faced with
ame situation as WRSQ. A
er of other reasons usually
in the selection of an aural
These are: (1) Better Quality;
gher Reliability; (3) All Oper
¡ Under Station Control; (4)
•ility/Versatility; and (5) Sav-

ing on Operating Expenses.
Quality has become the key word

to many stations. The audio -re
sponse, distortion, and signal-to
noise ratio of an STL classically ex
ceed that of a leased wire circuit.
One of the most often-expressed

comments following installation of
an STL where wire lines had pre
viously been in service is that the
improvement in the brilliance or
presence of the on-air sound is very
evident. This can be attributed to
the transient response of the STL,
particularly at the lower audio fre
quencies. This single attribute of
the STL is one that cannot be
equalled by other services. The
baseband performance of a dedi-

cated radio link cannot be dupli
cated. In New York City, a system
is operated by one station over a
distance of some ten blocks because
of its desire to have the best
possible on-air sound. This FM
station is consistently rated among
the leaders in the nation's largest
market.
With the higher performance

characteristics comes a higher de
gree of reliability. STLs are not
subject to some of the causes of
telephone outages such as downed
poles from traffic accidents or
natural disasters. or other similar
failures.
This dependability is also related

continued on page 38
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STUDIO

TRANSMITTER Silt

--"'----.

,.. ,.,

I
.••.

LEFT --l AUTOMATIC H I -~MITING

PGM GAIN '

STL

AUDIO CONTROL STL

RECEIVER

(AGCI TRANSMITTER I v <,

AMPLIFIER

.......••. I RF..
947-952 ,;; ••.H RF

RIGHT ---l AIJTO'MTIC H ..~ POWER
.> DIVIDER

PGM
GAIN I

,....
AUDIO

CONTROL STL
l.. »:" I RF

(AGCI TRANSMITIER
I I STL

RECEIVER I ·I LIMITING
AMPLIFIER

Figure E. Dual STL for FM Stereo. This configuration utilizes separate monaural STLs to relay left and right prog
audio. Separate STL transmitting antennas are normally used. An RF power divider can be used to operate the two
receivers from one antenna.

STUDIO

STL•.....• TRANSMITTER
A

~:
- ! °'º~ VIZ

¡;¡ ~j RF
oo..

' ~ ~u•
u

STEREO AUTOMATIC
GENERATOR

i-- • TRANSFER
PANEL

o...
"' ollo~
"' ~I~ RF¡;¡ =oo-, ~u

~ STL- TRANSMITTER
B

Figure F. Composite STL for FM Stereo with Automatic Changeover to a Backup System. The composite STL prov
single-link service for FM Stereo. For this STL configuration, the stereo generator Is located at the studio with the
relaying the composite stereo waveform. The automatic changeover system shown functions from the presence of an·
carrier. With á failure, automatic changeover to a backup STL is provided.

STL Techniques
continued from page 37

to the third reason for selecting an
STL-all operations being under
station control. This control enables
preventive maintenance and proper.
servicing of the STL by station
personnel. A third party, not under
the control of the station, is no
longer depended upon to make sure
the interconnecting circuits are
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TRANSMITTER SITE
.,# A '

--------·

STL
RECEIVER

A

~ ~
RF ~ 11e

"'
RF AUTOMATIC

POWER TRANSFER
DIVIDER PANEL

~~ -·RF
o.. is I~ ¡I~

u

STL- RECEIVER
B

shipshape. This does mean that
proper planning must be done to
insure continued quality and re
liability from an STL system.
Time should be allotted on a

regular basis for routine mainte
nance. Depending upon the STL
equipment being used, this can be
as simple as observing operating

parameters. Test equipment sh
also be available in the event
failure. Here again, the STL eq
rnent selected will determine
exact requirements, but some b
instruments are worth noting~ti!,
volt-ohm meter is normally used,~ 1

basic measurements of DC of.
ating parameters not metered·~~1

~
BROADCAST ENGINEE
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equipment itself. Should the
transmitter not have a true
R bridge built in, an in-line
eter can be extremely useful

ocating faults with RF connec-
transmission line and anten-

1Remember, the STL operates
e 950 MHz region and any ex-
11 wattmeter or VSWR bridge
1 be capable of operating at
e frequencies. Constant im
nee Type N connectors are a

11!
'11 oscilloscope can greatly
'füy many checks, particularly
ems relating to the audio and
~rsupply sections of both trans
~r and receiver. An oscilloscope
DC response is particularly

sllll in stereo applications. The
:r response characteristics need

11·~0to 1 GHz. While 100 MHz
bility can be extremely useful,
MHz oscilloscope may be more

'·m most budgets.
le final instrument is a fre
cy counter or meter of known
racy. The frequency of the STL
smitter must be periodically
'ed. This counter or meter need
function at the actual output
ating frequency. The frequency
imining oscillator in current
oment typically operates at 100
: or below. Verification of this
ator is acceptable. Of course, a
ency measurement service also
be used for this check. It is
iecessary to actually own all of
test equipment if it can be
r rented or borrowed from a
source.

Other Services
Through An STL

1 until now, all comments have
based upon the STL relaying
amming. Other services can
be combined on an STL, pro
g flexibility and versatility. As
vHI see below, these will be
ndent upon whether the STL is
ioning with an AM or FM

i1m.
le addition of remote control is
'unction enjoyed by both AM
FM. A variety of equipment
enables a number of methods
btaining the desired service.
is particularly true of the FM
!caster. Both AM and FM
iment configurations will be
ied below.
re of the most compelling
ns for using an aural STL is

st, 1977

the savings realized through owner
ship of capital equipment as op
posed to the incurrence of operating
expenses through monthly tele
phone charges. Some stations are
able to recover the investment in an
STL from less than one year's
equivalent telephone service charges.
More common payout periods are
three to five years.

An interesting example is KTHO,
licensed to South Lake Tahoe,
California but with transmitter
facilities located in Nevada. Even
though the two locations are sepa
rated by only a few city blocks,
because service was interstate,
monthly telephone charges were
prohibitive. An STL provided an
affordable solution. As it is not the
purpose of this article to explore
accounting procedures, it is sug
gested that authorization periods
for capital equipment be discussed
with the station accountant. With
the ever-increasing telephone tariffs,
an STL will continue to be an
appropriate and economically viable
investment.

The Path And
Equipment Selection

Once the decision to use an
aural STL has been made, the first
step is to insure that the topography
or terrain between studio and trans
mitter site will permit operation.
With topographic maps, a paper
survey can be made of the proposed
STL path (the route between studio
and transmitter site).

Station engineering personnel or
their consulting engineer can pre
pare such a study with some equip
ment manufacturers providing com
ments and assistance for such
studies. This study consists of
preparing a profile (side view) of
the proposed path. Two types of
graph paper are used for such pro
files. Each represents the earth's
surface as an arc. For video micro
wave systems and many communi
cations uses, a graph whose arc
represents 1.33 percent of the
earth's radius (referred to as a 4/3
earth graph) is often used. Such an
arc is optimistic and assumes that
the best of all forms of propaga
tion, including refraction effects in
a standard atmosphere, will occur.

In many instances, aural STL
paths are evaluated with true earth

continued on page 40

'f t. FEATURES:
• Precise Power
Measurement

•Exceeds FCC
Specifications

•Mobile
For Multi Use

• Interlock
Protected

• Nonmeasurable
VSWR

• Freq. Range
D.C.-1.8 GHz

Wíl~~íl~@@~
ELECTRONICS, INC.

701 Chestnut St •PO. Box 738
Trainer, Pa. 19013 e Teteptto ne (215) 497 5100

TWX 510·669-3188 e Cebtes- WILEC
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STUDIO TRANSMITIER SITE

INPUT •I
STL

TRANSMITTER

SECONDARY
SUBCARRIER

(NOTE3)
CONTROL

SUBCARRIER
(NOTE5l

SECONDARY
SUBCARRIER
GENERATOR
(OPTIONAU

REMOTE
CONTROL

STUDIO UNIT

METERING
SIGNALS
20-30 Hz

FM TELEMETRY
RECEIVER
(NOTE2l

SECONDARY
AUDIO IN

Figure G. FM STL with wireless transmitter remote control system.

STL Techniques
continued from page 39

radius graph paper. Th is graph has
an arc representative of the true
earth's surface and is considered
pessimistic. It must be remembered
that. above all, reliability of the
path must be maximized by insur
ing proper distance. Figure A
represents an example of such a
path profile and some of the
methods used for assessing its use
ability.

If conditions permit, first-hand
observations to confirm the infor
mation appearing on the profile are
strongly suggested. From the path
profile, the length of the path and
the height of the STL antennas are
established. With this information,
antennas having the necessary gain
and transmission line having known
attenuation can be selected to
obtain the best performance at
optimum cost.

Figure B shows one style of
antenna in common use with STL
systems. Free space calculations are
the classic method employed to
verify the "useability" of the se-
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947-952 MHz________ .,. STL
RECEIVER

-'o
iu

:e
e(
o::g
o::
Cl..

PROGRAM z
INPUT i

SECONDAi
AUDIO

SECONDARY
SUBCARRIER
DEMODULATOR
(OPTIONAU

CONTROL '\SECONDARY
SUBCARRIER SUBCARRIER

(NOTE51 (NOTE31

REMOTE
CONTROL

TRANSMITTER
UNIT

.,. _
lOOMHz WITH
67 kHz SCA

SCA
GENERATOR

OR SUBSTITUTE
(NOTE4l

FM
TRANSMITTER 1\- 67 kHz SCA

SUBCARRIER

SCA INPUT

METERING
SIGNALS
31-30 Hz

'METERING

lected antennas and transmission
line.
The selection of equipment is

dependent upon the required ser
vice. Aural studio-transmitter link
equipment that has been specific
ally designed for both AM and FM
applications is available. From the
variety of equipment currently avail
able, most requirements can be
satisfied. The versatility and flexi
bility of an STL was briefly
mentioned. These traits become
more apparent when the capabili
ties of an STL, beyond just relaying
programming, are considered. For
AM and FM stations, the STL pro
vides a means of operating a trans
mitter with a remote control system
without the need of leased circuits.
Secondary program material (SCA)
or communications also can be
transmitted on the STL.

I-or the AM station, the current
need is for monaural program
feeds. Further requirements will
include AM stereo. The National
AM Stereophonic Radio Committee

SCA
Al.010 INPUT

NOTE: l. SECONDARY SUBCARRIER MAY BEUSEDTO RELAY SCA PROGRAM AUDIO, ENGINEERING ORDERWIRE, OR OTHERDESIRED LIMITED
AUDIO RESPONSEREQUIREMENTS.

2. IN SOMEAPPLICATIONS, THIS CAN BE REPLACEDWITH FCC TYPE APPROVED SCA MONITOR.
3. TYPICAL FREQUENCYIS 67 kHz FORMONAURAL STL; 185 kHz FOR COMPOSITE STL.
4. IF SCA PROGRAMMING IS NOT USED, REPLACEWITH TELEMETRYSCA GENERATORMODULE.
5. CONTROLSUBCARRIER FRE<lJENCYDETERMINEDBY STLUSED, 26 kHz FOR MONAURAL STL (OR AS USED IN DUAL CONFIGURATION!

- 110 kHz FOR COMPOSITE STL.

(NAMSRC) of the Electronic In
tries Association (EIA) is inv
gating the various methods
accommodating this service. Fi
C is a block diagram of the b1C
STL for monaural service. SJ·
gested positioning of audio
cessing equipment is shown.

In the use of an aural ST
must always be remembered
the STL transmitter is an
transmitter. Varying amount
audio pre-emphasis are used
STL transmitters. As with
broadcast transmitters, 75 µsec
pre-emphasis was common at
time. Although 400 Hz or 1000
test tones are used at a level of
dBm for testing purposes, progr
ming should be applied at -5 di
to prevent overmodulation of
STL transmitter. More rece
STL equipment has been desi
specifically for AM applicati
This equipment has a flat a~
response and does not employ
emphasis in the transmitter and
emphasis in the receiver. System

BROADCAST ENGINEE
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type are easier to set up and
ate in AM service as the pre
hasis curve does not have to be
idered in establishing actual
¡¡ram levels.
emote control is easily added
totally wireless operation of the
transmitter. In 1962, Moseley
ciates, Inc., petitioned the FCC
llow the return of a subaudible
netry signal directly on the AM
'er. A configuration depicting
1 operation is shown in Figure
Operation of such a system
tires communications paths to
from the transmitter site.
mand or control information
1 the remote control system is
,yed over the STL by an FM
arrier in the same manner that
"iCA channel is used on an FM
idcast transmitter. Metering or
metry is returned as a single
audible tone varying in fre
cy from 20 Hz to 30 Hz. This
: is mixed with program audio
applied directly to the AM

smitter. The tone is recovered
he studio and fed to the remote
trol system.
ILs for FM service can be

MAGNETICS. INC.

(612) 884·7393

st, 1977

MMI Replacement Heads are professional heads - de
signed for the machines they will be used with - direct
retro-fits, both mechanically and electrically - not modi
fied or adapted heads originally intended for "home" or
"semi-pro" recorders. But there is more to MMI Heads
than their professional performance: An all-metal face that
virtually eliminates oxide loading ... More than twice the
gap depth-of-metal of some original equipment heads,
thus permitting relapping (under normal head wear) for
greatly extended head life ... Individual testing and cali
brating of each head to insure meeting or exceeding origi
nal equipment specifications ... MMI has 1/.-inch tape
heads for Ampex, ITC, Magnecord. Revox A-77, and

Scully. Professional heads for professional
recorders - from MMI.
ALSO FROM MMI
(PROFESSIONALLY. OF COURSE) ...

• REPLACEMENT AUDIO HEADS FOR AMPEX VR-1100,
1200 & 2000 VIDEO RECORDERS
(Relapping and refinishing of the complete columns.
too)

•HEAD ASSEMBLY REFURBISHMENT AND
REBUILDING
(Loaner Assemblies available for only the shipping
costs)

• HEAD RELAPPING AND REFINISHING
(No-Charge head evaluation)

NEW! MM/ HAS HEADS FOR CART MACHINES/

essentially the same as those for
AM. If the FM programming is
monaural, Figure O is again ap
plicable. For stereo, two possible
configurations exist. The first of
these consists of two monaural
STLs, and is typically referred to as
a dual configuration (see Figure E).
This configuration resulted from
Rule changes in 1961 initiated by
Moseley Associates, Inc. Both sys
tems operate in a single STL
channel with one conveying left
program audio, the other right
program audio. Licensing of this
con fig u ration will be covered in
Part 2 of this article.

The second FM system is the
composite STL-the single STL link
for FM stereo. With the composite
STL, the stereo generator is located
at the studio and the composite
stereo waveform is relayed directly
to the wideband input of the RF
exciter in the FM broadcast trans
mitter (see Figure Fl.

In recent years, the composite
STL has become more commonly
used than the dual configuration.
One operational advantage of the
dual STL is that, should one STL

MAGNETICS. INC
MINNEAPOLIS,MINN 55420

For More Details Circle (21) on Reply Card

fail. a second exists for backup.
This backup, however, is only
monaural. With the two composite
STLs, the same number of links,
full stereo backup exists. Figure F
reflects automatic transfer panels
which, with a carrier failure, change
over to the composite hackup STL.

Remote control of FM is as easily
accommodated as with AM. Figure
G represents the typical FM remote
control configuration. It functions
very similarly to the AM system de
scribed above. An FM subcarrier is
utilized to relay command infor
mation from the studio to the trans
mitter site. Metering, however, is'
not returned directly on the carrier,
as is the case with AM. The FCC
Rules and Regulations require that
telemetry be returned on an SCA
channel on the FM. As with AM,
subaudible telemetry may be ap
plied to the SCA channel, allowing
it to be programmed.

In the second part of this article,
we will explore other operation as
pects such as quadraphonic stereo
for FM. license applications, and
the current Rules and Regulations
as they relate to the aural STL. O
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MRBA success story
moves into Mew Orleans
By Ron Merrell

It really shouldn't come as any
surprise that the National Radio
Broadcasters Association has sold
out all their exhibit space for their
annual national conference and
exposition. The meet is scheduled
for October 9 at the New Orleans
Hilton.

The four-day conference will
feature survival courses in the real
world of radio. In what they are
calling a no-nonsense agenda,
you'll find out more on how AM
stations can compete with the FM
sound, the ins and outs of an FCC
inspection, what's happening right
now in quadraphonic FM and AM
stereo, and a host of other vital
topics.

The success formula
It isn't really by chance that th is

association has become a viable
voice for the radio broadcaster.
Once they shed their old name
(NAFMB) and reorganized, the
NABA moved in all the right
directions. And manufacturers
soon found that here at last was a
bona fide working convention
where new methods and the new
technology would be covered.

Probably the highlight of any
NABA convention is the true
engineering give and take that
starts in the meetings, continues
in the exhibit area, and even

42

permeates the halls. The NABA
calls it "just straight engineer-to
engineer talk about survival and
success in a tough competitive
business."

What else Is new?
One of the membership ques

tions that's asked most often is,
what do I get for my membership
dollars? There are lots of stock
answers, but the best shot going
is service. You can't mistake the
NABA position on almost anything
pertinent to the business. Take the
latest ruling on the new radio
service for the high and low end of
the broadcast band. The NABA
was opposed to that move. If you
were a member, you'd instantly
know where the NABA stood and
why. Through their "Monday
Morning Memo," the association
keeps in touch with its member
ship on all FCC news and key
issues.
Just a few weeks ago the NABA

announced that they plan to work
with Arbitran Radio on a number
of key issues affecting the radio
broadcast industry.

Ted Dorf, NABA Director-at
Large, announced that the NABA
ratings committee will have regu
larly scheduled meetings to review
complaints about the rating ser
vices from AM and FM stations

owners throughout the count
The NABA committee then pl
to meet with Arbitran Radio m
agement to evaluate those co
plaints which the NABA bell
merit attention by Arbitran.
meeting together, the two orga!
zations will be able to ·pl
certain of the complaints in pro
perspective for the complainan
and where complaints m
action, the NABA will work w•
Arbitran in an effort to devel
corrective procedures to impr1
the overall service which Arbltrl
provides the broadcasting Indus~
and th us the pub Ile, od
stated that "in this manner, v.1~1
NABA will ensure that the voice
its over 1000 radio station merr¡
bars will be represented in thol!'l'
matters directly related to au
ence measurement."

The NABA has also offered
assist Arbitran on such import,;c,-,
matters as audience diary securlu' ii

unauthorized use of Arbltr'I
Radio market reports and educn
ing stations owners about t
detrimental effects upon the ent
broadcasting industry of di
hypes during radio sweeps.

The convention routine
The convention will open

registration at 9 am October
Registration will remain open un
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m. The first sessions will run
'" 10 am until noon .. Then at
O, the exhibit area, with the
est number of manufacturers
to. show at NABA, will be open
business until 5:30.
m Monday the general sessions
begin at 9 am. The sessions
ule will include special pro
emphasis on management,

s programming, research, and
ineering. From the looks of the

uled sessions, this is one
·vention where the entire staff
Id attend meaningful sessions.
course there will be some
e benefits as well. There are
ess fhan 55 hospitality suites
dy set up. Cocktail receptions
be held daily at 5:30. And

nediately following the recep-
1 on Tuesday, you'll have to
ose between a riverboat cruise,
suites, or the night life of New
sans.

he convention
agenda

I

all Market
; Panel"

,-irator:
iterColman,

1111.ventura,Calif.

1mrbanRadio"
k Fillippi,
D·Aurora,
ado

Dunn-e
l·Utica,N.Y.

,,.,""·1mming
· )g a Market

ttorm"

PamStrauss-e
KIKl·Honolulu,
Hawaii

Jimi Fox-C
KTNQ·LosAngeles,
Calif.

BobPittman-e
WNBL-NewYork

BobHanneberry-C
Consultant

Promotion
"101 Station
PromotionIdeas"
Moderator:
DickFerguson-e
WEZN·Bridgeport,
Conn.

Paul~ewhoff
WERE/WGCL
Cleveland,Ohio

LeeAbrams-e
Burkhart/Abrams,
Inc.

continued on page 44

Pure
Parametric
Pleasure
Check Our Specs:

Controls: Large, easy to adjust
Operator Ease: Pure pleasure
Performance: Incredible
Quality: UREI, of course
Price: Unbelievable*

UREl's Model 545 is a pure parametric equalizer. From 15 Hz to
20 kHz, all parameters are continuously variable including two end
cut filters. Boosts and cuts are truly reciprocal. Its a super tool for
creative and corrective equalization. We do have a complete data
sheet that we will be happy to send you, but you'll really have to
try it to believe it ... so pick one up from your UREI dealer.

"under $400.00

8460 San Fernando Road, Sun Valley, California 91352 (213) 767-1000
Exclusive export agent: Gotham Export Corporation, New York
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NABA Engineering
"The Ins and
Outs of An
FCC Inspection"
Moderator and
Panelists
TBA "Buying and

Selling"
Richard A. Shaheen
-C

CPA/Attorney/
Appraiser

continued from
page 43

"How to Appraise
the Value of a
Radio Station"

"How to Raise
the Money"
Gary Pease-e
Society National
Bank-Cleveland,
Ohio

Phil Roberts-e
NTC Sales Mngr.
Greater Media

Paul Kugan-C

MONDAY,OCTOBER10
3 PM TO 5 PM

Sales
"Answering Format
Objections"Management

"The Broker Panel"
Moderator:
Steve Heatter-C

u

'º

PACIFIC RECORDERS AND ENGINEERING CORPORATION
11100 ROSELLE ST, SAN DIEGO, CALIFORNIA 92121
TELEPHONE (714) 453-3255 TELEX 695008
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Moderator: Jim Duncan-e
Jim Conner-e American Radio •
"Good Music- "Rad Shed"
the Golden West Ellen Hulleburg-
Study" McGavern/Guild
Bill Clark-C
KDBL "Katz/Prob"

Bill Shrank-e
"Old Line-Your
Audience is "Brain Plan"
Too Old" Bob Galen,

Blair Radio
"Rock-I Can't
Stand Your Music" Engineering

2 Concurrent
"Country-Your Sessions
Listeners Have "How to Compete •
no Money" With FM Sound"
Karl Hirsh Moderator: TBA;

Allen Roycroff,
Programming Pres. Broadcast
"How Many Kinds Services;
of Rock Are There?" Augie Presta!,
Moderator: A. D. Ring
Eric Hauenstein-e

"Improving FM
"Soft Rock" Coverage for Sett
Dick Drury-C Ratings"

Moderator:
TBA-"Magic Gunther Meisse,
Music" WVNO-Mansfield,

Ohio; Eric Small, •-
TBA- "TM Rock" Eric Small Assoc

Peter Onagan,
Research Jampro; Bob
"New Applications" Bemish, Starr
Moderator: Broadcasting

TUESDAY,OCTOBER11
9:30 AM TO NOON

Management Sales
"Keeping the "The National Re
Government Away" Panel" Moderato1"'
Moderator: Tom Jack Masla-C
Shattenfield-C

"Is There a Plact
"EOE" "Labor in the Sun for a
Relations" New Rep Firm?"

Lew Faust-e ·1"Sales Matters"
"Rep Networks"

"Double Billing Allen Torbet-C
Lotteries" Tarbet, Lasker, In

"Payola" "Small Market ~~'
Reps"

"Promise vs. Bob Walton-e
Performance"

"Group Owned
"Minorities in Reps" Bob Duffy·
Broadcasting" Cristal & Co.

BROADCAST ENGINEER!~
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cialized Reps"
Frischling, H.R.

ramming
''•king Money

News and
3(¡ts" Moderator:
11 Worth, MBS-C
'JKemp-C
~·Houston

Pj, Newhoff-C
1'E/WECL,

et<aland
!Adamson-e
!), Seattle
Viands-e

11M•erator:
.Et Latto-C

.•.,e it Away"
1'9.1! McDaniel-e
W'.Z, Huntington

"Stay Beautiful"
Joyce Bose-e
KBIG/KBRT, L.A.

"The First Quarter"
Timothy lves-C
WJBC, Bloomington

"Launching a New
Format" Stanley
Cohen, WYNY, N.Y.

Engineering
"A New Technology"
Moderator:
Harold Kassens ·
A. D. Ring Assoc.

"AM Stereo"
Arnold Meyer·Belar;
Al Kelsh·Magnavox;
Norm Parker·
Motorola; TBA; TBA;

"FM Quad"
Jim Gabbert·NQRG
Larry Middlecamp·
rec Labs; TBA

&DAY, OCTOBER 11
I PM TO 5:00 PM

;..ai Legal Panel
erator:
Schattenfield

Panelists To Be
Announced

•NESDAY, OCTOBER 12

¡agement To Be Announced
''''!:cess is Where
•fil~Find It" "After NIS"

11~rator: Lee Morris-e
~14111 Mellgren-e wsoc

I -•e Sales1 ssical Music"
,,;Richer, WNCN, "The Major Market
~ Sales Panel"

'· Moderator:~dhutiful Music in
1

·- nail Market"
Betnie Mann-e

"Rates- To Grid or
:Bonin-e Not to Grid"
h, New Iberia,

"Inventory Control"

mtry in the "Compensation
ICity" Plans"

IUSt, 1977

Programming
"Adult Music
Where Will It Come
From"

Bob Chandler-e Large Markets& Engineering
WGAY Radio Aid Audio Processing

Moderator and
To Be Announced Bill Engle-e Panelists To Be
Research "Media Stat"

Announced
"The Future of 9:30 Small marketBroadcast Research" Jim Seiler idea exchange
Moderator: "Radio Index" For Markets Under
Ted Dorf 50,000

Todd Wallace Moderator:
"Arbitren " Dutch Doelitzch
Small Markets, "Pulse" WOOD,Marion, Ill.

continued on page 46

Moderator:
Jim Schlicting-C
Pres.. Starborne
Prod.

Phil Stuart-e
SRP
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Broadcast Electronics
Broadcast Programming
CBS Technology Center
Cable Wave
Collins
Capitol Magnetics
Consolidated Electronics
CCA
Cetec
CSI
Broadcast Control Data
Delta Electronics
Dolby labs
Fred Nudd Corp.
Fidelipac
Harris
IGM
lvonics
International Tapetronics
Jefferson Data Systems
Johnson Electronics
Kaman Sciences
Kay Industries
Lansing Sound
LPB
Marti Electronics
Marathon Products
McCuroy
McMartin
Micro Controls
Microtrak
Minneapolis Magnetics
Moseley Assoc.
Orange County Electronics
Orban Assoc.
Otari
Pacific Recorders
Paperwork Systems
Phelps Dodge
QEI
Ramco
RCA
Rapid Q
Revox
Robins Broadcast
Scully
Eric Small
Sono-Mag Corp.
Telex
Tapecaster
TFT
UMC
Wilkinson Electronics
Windchime Communications
Ward Beck Systems
Thomas Valentino
Pickering

NABA
1977 CONVENTION EXHIBITORS Automated Processes

Automation Electronics
Belar Electronics
Bloomington Broadcasting
BPI

AKG Acoustics
Ampro Broadcasting
Audio Sellers, Inc.
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Ten heads are not better than one
When the one is Duracore™

New from Nortronics

Each time a magnetic head needs replacing, you're faced with recorder
downtime, electronic adjustments and costly service time. Now Nortronics
has a way to reduce these profit-slicing problems ... Duracore direct re
placement heads.
Several years of extensive research and rigorous testing led Nortronics

to the discovery of a mu-metal type material that has ten times the life span
of conventional mu-metal heads. This material is Duracore.
In addition to providing less wear and longer operational life, Duracore

heads will directly replace conventional heads without requiring electrical
or mechanical changes. They're available for all formats of reel to reel, car
tridge machines and tape duplicators. Their performance throughout the
entire frequency range is identical to mu-metal. Best of all, Duracore's life
expectancy makes it more cost efficient than standared mu-metal replace
ments.
If you're interested in finding out more about Duracore direct replace

ment heads,contact your local Nortronics distributor. You'll seefor yourself
why Duracore is the state of the art in magnetic tape heads.

Recorder Care Division
~

I I NORTRONICS®
~®

NortronicsCompany.Inc.
8101TenthAve.North.Minneapolis.Minn.55427
Telephone(612)545-0401.Telex290304

For More Details Circle (25) on Reply Card
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NRBA
HOSPITALITY SUITES

Compu/Net
CaVox
Burchill
Automation Electronics
Concept Productions
Orban Assoc.
PSI
Scully
Capitol Magnetics
Arbitron
McGavernGuild
DiscLocation
RCA
Kaman Sciences
McMartin
Masters Broadcasters
Bloomington
Lansing Sound
Churchill Productions
Buckley
Kalamusic
Masia
TM
Windchime
AP
Tanner
Drake-Chenault
Continental Recordings
Radio Arts
Broadcast Electronics
Broadcast Productions
Chicago Radio
Cox Data
CCA
Harris
Filmways Radio
Audio Sellers
Selcom
Buckley
Peter Productions
Katz
Blackman
Mutual Broadcasting
IGM
Cetec
Mccurdy
Dolby Labs
Johnson
CBSTechnologyCenter
Collins Radio
Jefferson Data Systems
Tapecaster
Studio B
UPI

Ult, 1977

AFAsavs:

•to the 960Hz.tone
in your video only edits

EDIT POINT CONTROL TRACK
CUE TRACK

If you've got it .
you know it! .
and AFA's unique
Gated Video Circuit
Module will get , 6 ~ - ../ ~ ~
rid of it.
Buzz tone during
video only edits on a
VR 2000 or VR 1200 can
be stopped cold with this
all-digital, CMOS module.
Simple installation,
RF turn-on, turn-off.
Used by major networks
and post production
operations.
For information, call or write:

APR
A.F. ASSOCIATES, INC.

100 Stonehurst Court, Northvale, NJ 07647 • (201) 767-1000
2465 E. Bayshore, Suite 301, Palo Alto. CA 94303 • (415) 321-4823
Europe: Keeline Productions, 1 Spring Villas, Broomfield Place,

London, W13 9LH, England • 01-579 3447
ForMoreDetailsCircle(26)onReplyCard 47
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c~trol
pñ~ne
J

Usea regular touch button
telephone to control:

•Cable TV circuits
•Pollution sampling equipment
•Microwave transmitters
•Call diverters andautomatic
answeringdevices

•Antenna systems
•Telephone equipment
•Radio/telephone inter-
connection equipment

•Pumps, motors, overheaddoors
Use Monroe Electronics plug-in
circuits to construct your own cus
tom system with off-the-shelf
ready to use circuit cards.
Accessories include power supply
12 V from 115 V AC line.
THESECIRCUITCARDS $49 $99
AVAILABLE FROM TO

ToneDetector

Line AMP
Vax.
Squelch

Power
Supply

Unattended
telephone answer

ing devices certified
under FCCSection 68 for

drrect connection to public
telephonenetwork.

Circurt card Enclosures are offered for 1 to 12cards

For More Details Circle (27) on Reply Card
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digital lab............................................ '

Teach yourseH
digital

troubleshootin1

•

Part 4/By Harold Ennes

This series has considered only
logic gates for a good reason; this is
usually your "first step" in isolating
problems in a digital system. In
complex circuitry consisting of flip
flops, shift registers, encoders, de
coders, memory circuits, etc., you
will normally find logic gates some
where in the path. These are easy
to check from the appropriate truth
table.

In tracing a fault, start at the
point where you see the error, (a
light not lighting or a single control
function failure) and work back
from there. Locate the logic gate
nearest this output, and work back
in fairly large jumps until you find
an output not compatible with the
input(s).

Open circuits
The effect of an open circuit

(internal or external) is that the
gate will respond to a bad level as
though that pin is a static high
level. See Figure 1 and let's (hope
fully) assume that only one open can
occur at a given time. Point 1 is an
open output bond internal to gate 2.
All ICs driven by that output are left
to float. An open at point 2 is
external to gate 3. This would be
evident by a signal at gate 2 ouptut
and gate 4 input, but the B input of
gate 3 would show a "bad level."
An open of the internal bond of gate
3 (point 3) will cause the B input of
gate 3 to show normal, but the
output will be such that it assumes
the B input to be a fixed HIGH level.

Don't get stuck in low
Now go back to the open at point

1. Even though the circuit of gate 2
is not connected, you will have an
indication of bad level at this output
which is "fed back" from the float
ing pins of gates 3 and 5. Thus this

line is stuck in the bad le1l
condition.

Other internal problems of gate
could cause the output to be st
high or low. The important ch
acteristic is that the output is :i'
changing when input signals re
normal.

Does this mean that you have
termined that the IC containing g
2 is faulty? No! The gate could
stuck high due to an external sh1
of the output line to Vcc. It could
stuck low due to an external sh
to ground. And by "external" •··
mean the inputs of the driven ICs
well as printed wiring.

In checking for opens in prírd
wiring paths, a magnifying glas
helpful to detect the tiny hair
cracks that usually occur. If the'
is on a removable board, flexing
board while looking at it under
magnifying glass will reveal Bl
break.

Just as with tube circuitry,
best "check" for an IC is to rep!
the suspected unit. This is eas
the IC plugs into a socket, if you
careful NOT TO INSERT IT BAC~,,
WARD. Always note the positionli
the index before removing. In 1lc
case of soldered-in ICs, you need
assure that the fault is not in llc1
external wiring, before unsolder
all the pins of an IC.

Short circuits
A short between any node (r

cessible operating point) and Vee
ground external to the IC is
distinguishable from a short ínterr
to the IC. Either will cause ti
signal lines connected to the no~
either to be stuck high (for shorts
Veel or low (for shorts to groum
When this type of failure is E
countered, a rigorous physical El
amination of the printed wiri'

BROADCAST ENGINEERlfi
t,,¡
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th is required to isolate the
0use. Solder "bridges" are com-

111'~nlyencountered.
Examine closely all soldered
pnts on the circuit board that are
close proximity to another con-

ductor. Solder "tails" can be found
by close inspection. A magnifying
glass may be necessary to detect
hairline shorts. If you fine one, run
the sharp point of a scriber gently

continued on page 50

Figure 1

IC

>---'---• TO OTHER IC 'S

IC,- - - - -- - - - - -1: : l :-----------:
~I ''4)~ 1-'i' 4 • TO OTHER IC 'S

L----------~~ -----------~
EFFECTOF OPENS

NOTE: ALL OF THESE GATES
COULD BE IN A SINGLE IC

-----------------,
I
I
I
I
I
I
I

Figure 2

IC I

A TO OTHER IC 'S

-----------------~
-----------------,

IC 2

TO OTHER IC 'SB

I = SHORT TO Vee
2 =SHORT TOG ROUND
3 =SHORT BETWEEN INPUT PINS

I
I
I
I

-----------------~
EFFECT OF SHORTS

Just, 1977

"The lkegami
HL-77gives me
the best picture
I've ever seen
on a portable
camera:'

That's what Jack Everette,
Executive Vice President of
Midwest Television, Inc.,
Champaign, Illinois, quotes
Midwest news teams as saying
about their Ikegami HL-77
ENG cameras. Midwest Tele
vision, Inc., has three cameras
at Champaign (WCIA), a
fourth at the state capitol in
Springfield, Illinois, two in
Peoria, Illinois (WMBD-TV),
and two in San Diego, Cali
fornia (KFMB-TV).

Other comments:
"Our newsmen say they're

proud to be working with the
most advanced equipment in
the business."
"Other news teams tell us they

wish they had cameras like ours."
"Ikegami cameras give great

mobility to news cameramen."
"Excellent pictures, even at

low light levels."
That's why more TV news

teams use Ikegami ENG/EFP
cameras than all other ENG
cameras combined.
For more reasons, contact Mort
Russin, V.P. Sales, Ikegami
Electronics (USA) Inc.,
29-19 39th Avenue,
Long Island City, N.Y. 11101
(212) 932-2577

lkegami
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~
YOU MA Y NOT SEE IT FOR ANOTHER 10 MONTHS
When an installation such as this microwave station in Greenland is accessiblefor only a
few months a year you need a dependable, remote power source. Inside the protective
shelter TELAN thermoelectric generators are the sole source of power. For more infor
mation about TELAN pleasecall or write to us today.

~~TELEDYNE ENERGYSYSTEMS
I I OW. Tlmonlum Rd., Timonlum, Md. 2I 093
Phone: 301-252-8220 Telex: 8-7780 Cable: TELISES

For More Details Circle (60) on Reply Card
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dig~allab
•••••••••••••••••••••
continued from page 49

between the runs to remove t•
short.
Figure 2 shows the three me

commonly encountered shorts, 1
well as the typical totem-pole outp
circuitry of DTL and TTL logic IC
A short at point 1will hold line A1
high level. A short at point 2 w
hold line 8 at low level.
A short between input pins (poi

3) is not as easy to analyze. No
the typical output circuitry of 10~1J
ICs in Figure 2 for the purpose
analysis.
Whenever the outputs of ICl ai

IC2 go high simultaneously or le
simultaneously, the shorted pins w,
have no effect on operation. Hoí
ever, if one output tends to go hi.
while the other output tries to
low. the circuit operation will fa
The output attempting to go hi.
will supply current through ti
upper saturated transistor of
totem-pole output stage while
output attempting to go low will si:
this current through the saturan
lower transistor of its totem-pc •.•
output stage. The saturated trans;
tor to ground pulls the shorted pi·
to a low state. Note that the outp
of the NAND gate shown in Figuré
would be stuck in the high mot
(low only when both inputs a1
high). If the gate was an Af1

circuit, the output would be stu
low.

Probingopens
In tracing high-impedance pat. .

(opens). the straight logic probe
scope is most efficient. This is all
highly efficient in locating the fa1
from shorts. However, for track
the low-impedance path caused b~
short, the current tracer such
the Hewlett-Packard model 547 'I·~.
most efficient.
In lieu of a current tracer,

sensitive ohmmeter with millioh1•.
resolution can be used. Remove t',
circuit board, if possible. Using tl
lowest scale on the ohmmeter, p. "
one probe on the input or output P' "1

and other on ground or Ve
depending on the nature of ti
short. Hold the probe lead ve
steady on the ground or Vcc poiI '~J
and move the other probe from ti
IC pin along the printed circuit ru
You will notice a decrease in r
sistance as you approach the I ;•
cality of the short, and an incres
in resistance as you move aw1
from the short. Move to the point ·•"~1
minimum resistance.

BROADCAST ENGINEERIN
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Dead silence
was always the most grim,

ressing but necessary segment of
''morning programining recently
oked an unexpected grin when
local funeral home's obituary
rt swallowed a blue banana.
he obligatory organ struck up
painful dirge as our morning

·r~1¡1 announced the funeral ar
. 11\:ementsof the previous eve
.•.i1:'s dearly departed. After he
red, "And now, today's prayer,"

,l'l-'egan to play the tape that was
posed to contain the pre

errded prayer, only to find dead
..; With the listening audience

their heads in reverential
awaiting the daily prayer,
angrily groaned, over the

1 mike, "Oh, GOD!!!" Rick
inson, WBHN Radio.

d on the same wavelength...
s with most small class IV
tions, WBAT has had many an
ncers come and go, each with
ty tales of "blue bananas." One

:r,f1he announcers related an ex
ence that happened to one of
.Sunday morning announcers at

.)nall FM station in Maine, back
')Jlri all religious programs came
··-the old 16-inch transcriptions.

fter sign-on the announcer
ued the disc, locked up and
t across the street for breakfast.
preacher started his program
during the opening prayer

d the Lord Jesus Christ"-the
tlle stuck in the groove and the
ase "Jesus Christ" was repeated.
telephone started ringing but
e was no one to answer it. After

''·tut 10 minutes the irate listeners
t'an calling the manager at home,
him out of bed and told what
· heard.
Jihe manager dashed to the

. rllíon and, upon arrival, met the
flouncer returning from break
. After correcting the stuck
'1llethe manager promptly fired

111 announcer and completed the
t. Warren Arnett. WHAT Radio.

continued on page 52

COULD BE A RECORD!
It's 3 watts, six pounds and very

portable. Report in first with the new
McMartin RPU-1103, a self-contained

150MHz battery-operated, remote pick
up transmitter. It exceeds all the latest

F.C.C. requirements. The RPU-1103
has dual frequency operation and an
audio compressor that functions on
both line (portable cassettes, etc.)

and microphone inputs to allow
simple talk over operation. This

ENGmachine is the latest addition
to the McMartin broadcast line.

rv1CMARTIN
4500 South 76th St • Omaha, Nebraska 68127 • (402) 331-2000 Telex 484485

For More Details Circle (31) on Reply Card

Maximize your 1110dulation

o ~ ~ 8 ~ ~ íl ~~~:~ ~
":':".' -::-!: ~· ~~.· ~"!~ ·.~.:. ~...". -rz:

ti'. ['-:·[I: 1'·: llº'. ti·: ti·: ii~ ""'".,_,.,.. - - - - - L....... .____ -

Multiband Audio Processor Model 230, $1500.

At lnovonics, we've designed a Multiband Audio Processor for AM
and FM broadcast use which is capable of increasing average carrier
modulation to a figure approaching theoretical maximum. Yet it contains
program peaks within absolute prescribed limits without clipping.

Eight independent bands of average compression have attack
and release timing optimized for each; individual Threshold and
Compression Ratio adjustments permit response shaping to comple
ment specific programming formats if desired.

Other features include gated expansion to prevent "pumping".
program-controlled phase inversion and adjustable limiting symmetry for
AM, and separate frequency-selective limiter with both 75- and
25-microsecond curves for FM.

C>

Jl !~C~~~~~~E~
503-B VandellWay, Campbell
CA 95008 (408) 374-8300

See a live
demonstration
NABA-Booth 95

51
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NEW
GARNER
VIDEO'RAS
Now you can completely automate~video tape e'!WlfQ fobs With
Garner's new Video'Raser unit. It's a simple one-step, in-and-out oper
ation. Tapes pass on a continuous belt over high flux coils, giving you
tape erasure depth exceeding professional standards. Built rugged
and compact, it easily handles video cassettes. You'll also like the
Video'Raser's competitive price.

Look to Garner for quality electronic audio and video
products. For more information, write or call:

GARNER INDUSTRIES
4200 North 48th Street, Lincoln, Nebraska 68504, Phone 402-464-5911

For More Details Circle (33) on Reply Card

- The new name for professional
RF wireless microphones

mrm e use by rrofessionats.
Critica adjustments
can be made by the

HM ELECTRONICS INC. audio engineer such as
soft compression,

transmitter power (can be
switched to legal maximum), and
internally supplied power for
Electret microphones.
To learn more about the System

22 or our new executive and
universal lines call or write HM
Electronics, Inc. 6151 Fairmount
Avenue, San Diego, Ca. 92120
Ph. (714) 280-6050

Only the name
is new. You will
recognize the picture
as the same field
proven system that has
gained universal acceptance in the
mdustry under the label of the
leading professional microphone
manufacturer. But now this fine
product is available from the
people who engineered and built it:
HM Electronics, Inc.
The System 22 is HME's

top-of-the-line VHF Hi Band
wireless microphone intended for

52
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#rontblue
bananas....,.
sag~ails
•••••••••••••••••••••
continued from page 51

House calls are not
a thing of the past

As a TV newsman, regu111,1
telephone calls from viewers
want to comment (or cornpla
about a news story are usual
me.

Some callers, however, quic
wear out their welcome with
peated complaints about the sa~1

thing. The news staff had a p
ticularly difficult time with
caller, but a new employee sol
the problem-and gained for h~ ·¡
self a warm niche among the m~1q

experienced personnel.
After listening with understajs,

ing concern to the complaintant
several minutes, the new man spe ::
up sympathetically: "Madam, w
really sorry you're having so m
difficulty with our broadcasts.
you'll just give me your name
address we'll send a crew out
thing in the morning to disconnt
our station from your set."

The surprised caller hung up
telephone and we heard no mor
that complaint! J. Tom Badg
Princeton.' W. Va.

Clipping the problem at the soUJll
The story about how I came

be the chief engineer at my pres
station must have a few of th
"blue bananas" in it.
Our station never had a b

fide chief, all the m aintenan
work had always been contrae
out. With a construction permit f
a new FM station to go along wl •·
the AM, and knowing that
planned on putting in an autonr
tion system, the owner of ~
station decided to hire a chief.
this case he hired a young man
was fresh out of space (literally,
was always high on something). 1~
young chief immediately set out
rebuild the entire station, evl 1

though the operation had bd 1

working smoothly before his arri
...all of this the owner patierf
tolerated until one night about ti
weeks after he arrived, the yoU:'•
engineer decided he was going! 1111
tear into our five-spotter. He co·

BROADCAST ENGINEERlil-
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NEW FM AND TV
FIELD STRENGTH METER
FIM·71
• Accurate - Direct Reading - Volts or dB • 45 MHz to
225 MHz - Continuous Tuning • Peak or Averaging Detector
(switch selectable) • Wide or Narrow IF Bandwidth (switch
selectable) • 20 dB or 60 dB Meter Range (switch selectable)
• AM or FM Demodulator (switch selectable) • Calibrated
Dipole Antenna, Mounted on Casefor Near-Ground Measure
ments or Removable for TASO Measurements • 140 dB
Measurement Range (1 µV to 10 V) • 4%-lnch, Mirrored
Scale, Taut-Band Meter
• Front Panel Speaker
• Recorder Output
• Rugged, Portable
Package • Calibrated
Signal Generator,
45 MHz to 225 MHz
• Battery or External
Power • Use asSignal
Source/Selective Volt
meter for Insertion
Loss Measurements of
Filters, etc. • Measures
FM Harmonics to -80 dB
• Price - $2,500 com
plete with dipole antenna.

- ·-•...... ..,..

~....•. .,·.-;:~
o.... • .

CONTACT US FOR DETAILS_

'" I 932 PHILADELPHIA AVE.

·,.'óTOMAC INSTRUMENTS ~~~~E5~:-~:~~G,MD.20910

nature show for young people, it
seemed there was always an un
suspected calamity befalling the
crew.

When shooting outside we made
it a practice to acknowledge any
aircraft which flew overhead, in
stead of suffering with audio irregu
larities. So when Miss Jean pointed
out to the boys and girls that "even
in the woods you can sometimes see
an airplane fly overhead." the
command came down the headsets
to get a shot of the plane. Since
camera one was on the discovery
table, and camera three was on
Miss Jean and her friends, that left
me on camera two to get a shot of
the plane.

So I did a big tilt up into the
cloudless sky. swung around 180
degrees. and fell right into the
newly created discovery pond. I got
the shot alright as the old 44 was
balanced. and the director got off
me fairly quickly (don't want to
waste too much time on the inci
dentals). It was kind of hard to
keep Miss Jean from laughing out
loud though when she looked up
and saw her cameraman covered in
green algae. Mary F. Zoller.

For More Details Circle (35) on Reply card

flloded the sign-off OJ to help him r.!~~~~~~~~~~~~~~~~~~~~~~~~~~~
!~¡immediately sta:ted to _destroy The AUTOMATIC

five-spotter. during which the
· bhine became unplugged from A d• T t s t
AC receptacle. The OJ noticed U 10 es ys em
,; and tried to tell him, but he
sted he was the engineer and
DJ was not technically inclined

~le could. not possibly know what
problem was.
n order to find the supposed

1~k in the power line he started
ting the power cord (at the
hine) one inch at a time until.
ut ten minutes before sign-on.
ifinally discovered the problem
lhlugged at the wall. Not having
power cord handy, he wired in

'1\tir old one-spot machines and had
·;~111placed all over the control
'''flt·d.

leedless to say, when the station
:·111er arrived that morning and
•K~· the mess, the young engineer
hw his final pay check and I

'!il!inkfully) received a phone call.
11i'1 Gr<'er.KVOW Radio.

ook, up in the sky, it's a bird,
It's a plane, it's ....SPLASH!
Vhile running camera for

: ¡Pdge Podge Lodge," a clever

ust, 1977

That Measures.

•Harmonic Distortion
•Intermodulation Distor-
tion

•Volts
•dB
•Signal + Noise I
Noise Ratio

•Wow and Flutter
•Stereo Phasing
• Differential Gain in
Stereo Channels

Contact Us Now For Complete
Details And Descriptive Literature.

• •

B I 932 PHILADELPHIA AVE.10 roMA e /NSTRU MEN TS ~~~~E5~:-~:~~G. MD.
2º91º
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"No problems
at all. Fantastic
for their
reliability."

That's what Len Eden, Direc
tor of Engineering, Broadcast
Division, Evening News Associa
tion and Chief Engineer at WWJ
TV Detroit, and his colleagues
have to say about their Ikegami
HL-77 ENG cameras. Other
comments by the WW J news
crew include:

"We're very pleased with their
performance and lack of need for
maintenance."

"Temperature conditions are
rough in Detroit, but our Ikegami
ENG cameras work reliably."

"Super for news."
"Our Ikegami HL- 77s are for

everyday use. Reliable."
ews-gathering teams use

more IkegamiENG EFPcameras
than all other cameras combined.
And if they all feel the same way
about Ikegami the way they do
in Detroit, it's no surprise.

Hear what we have to say
about Ikegami ENG cameras.
For further information contact
Mort Russin, V.P., Sales,
Ikegami Electronics (USA),
Inc., 29-19 39th Avenue,
Long Island City, N.Y. 11101
(212) 932-2577

lkegami
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How To Guarantee Single Play Carts
By Don McGuire, KYW Radio, Philadelphia

If your station uses a bank of
Gates Criterion compact cart ma
chines for "on the air" playback,
here is a simple. reliable circuit
addition that guarantees that a cart
won't be aired twice when it should
have run only once.

If the operator has neglected to
remove an already-aired cart, the
machine is disabled until a new
cart is inserted. Existing panel
lamps will indicate which status the
machine is in at all times. Faced
with a "do something now!" panic
situation, the operator can. without
reading labels. instantly punch off a
cart and know it won't be the
wrong one.

The accompanying schematic
shows only the appropriate portion
of the Criterion Cornpact's wiring,
along with the additional seven
components required. No holes
need to be drilled in the front
panel, and no mechanical changes
are required.

Note that one change is requi
to the original compact wiring. le.
green wire on pin 12, KI R1
Relay socket (carrying the 24 V1t
supply) is removed and reconnecila
to pin 8 of the same socket.

When a cart is playing, KI
energized, closing contacts 8
12. This charges the added cap~-··
tor in the 24 Volt supply. When
machine stops and KI is releas
contacts 4 and 12 close. 11
capacitor then discharges throtn
the JOO and 1800 Ohm resist
triggering the gate of the SCR io}
conduction until its anode suppl
interrupted.

The SCR anode current flow·
through RS and R6 reduces •~ ,
voltage available at KI coil
052 Ready Lamp to a level (ab
11 volts). This disables the R
Relay. At the same time the Res
lamp is nearly extinguished, in
eating that the cart has aire
aired.

SI
R6 ~ 130

ADDED
COMPONENTS

r-- - - -- - - - - - --,/

R5 ~ 100

. D53
RUN

D52
READY

l/2 W - 10 MF
50 V

100
l/2W

L------------------------
* NOTE CHANGE FROM

'ORIGINAL WIRING
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're SCR continues as long as the
is left in the machine. When it

11f1moved, the Deck Switch SJ is
ied , removing the 24 Volt
rly from the SCR, and conduc
ceases. Inserting the next cart
ires the supply, but the SCR
: fire off again due to the gate

111citor now being discharged.
the new cart can be played.

jJ~un Relay has normal supply
'ltl}ge and the Ready lamp is
:htal, indicating· the machine is
)l"go" condition again.
'ie value of the SCR anode
tor was chosen so that the
> is just barely lit, not com-

'r¡:ly out, during SCR operation.
'1t11isway a burned-out lamp will
1;p1cause operator confusion. The
[f11! I arrived at was 33 Ohms
,;ri1mum, but you can increase
· l to a value giving the lamp
11Jl!1anceyou prefer. With this one
~Jfption, component values are in
'·.~ray critical. The two diodes and

may be any with a minimum

~

{olt rating. I used a 2NS061
. . I would advise replacing the
. D\llal 100 Ohms 1/2 Watt RS with
:.1'iWatt size, due to its increased

nt flow during SCR operation.
desired, you can implement

:ihiaddition so that its operation
be readily defeated. The capaci
nnd the two resistors are wired
t.tly at the KI socket, and a
i1 then run from pin 4, KI
set, to an unused pin of JI, the
iin Remote Control socket. (Pins

4117 and 18 of JI are available.)
ther wire is run from pin 9, K3
end ary Cue optional relay
et, which is the junction of RS

11rthe Ready and Run lamps, to
mher unused pin of JI. The
J1tion of R6 and Kl already
J)!ars at pin 7 of JI.
'he remaining additional compo
e's (the SCR, anode resistor, and
steering diodes) are now wired

'1lthe JI mating plug (supplied
the machine) by using pins 7,
1 (ground) for the SCR

ode, as tie points. Then, to
. ere the machine to a repeata-
ly function, merely remove the
11otecontrol plug.
' iould you prefer the machine to
fin the repeatability function

to only notify the operator
t~n the inserted cart has already
lj, by way of a dimmed Ready

continued on page 56
I
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AUTOMATIC, ON E-STEP
TAPE ERASER AND
SPLICE LOCATER

ITC's
ESL-Ill

$495
Now you can erase cartridge tape and locate the splice in lhe same operalion automatically
- without chance for human error. Simply insert your cartridge and press the start button.
There's nothing else to actuate or hold down. When lhe splice is located. the machine auto·
matically releases the cartridge - fully erased'
The ITC ESL·TilSeries machine is super-Iast (25-29 IPS), but gentle with Japes in NAB size A
cartridges. II is super-quiet, super-rugged and ITC engineered to outlast and oul perform any
other eraser or splice locater made. Pays for itself in time saved and consistent results. All
this and our famous 2-yearwarranty plus a 30 day money-back guarantee of satisfaction.
Reserve your unit now! Just call us collect at (309)828-1381for more information.

ii= l~!~sRs~~~~~~~T!!!~~~~?o~~~~T~~,~~~~~!?,íl
Marketed exclusively in Canada by Mccurdy

Radio Industries Ltd., Toronto
c¿· 1975 ITC Form No 113·0006
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When aEEuraEy Eaunts.· .. Eaunt an Belar
tar Am/Fm/TU mODITORS

"' ~ • t••• ·~ ., •..,, •<ti •11''1

I BELAR
AM MOOULATIONMONITOR

J
BE LAR Visit Us At Booth No. 26
ELECTRONICS LABORATORY, INC.
LANCASTER AVENUE AT DORSET. DEVON. PA. 19333 •BOX 826 • 12151687-5550
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MARTI
Gives You Radio

ENG
ENG
ENG

Power
Power
Power

* Automatic Repeaters
* Mobile Repeaters
* Encoders and Decoders
* Broadcast-Quality

Hand-Carried Portable
Transmitters

* Broadcast-Quality
Portable/ Mobile
Transmitters 25, 30, and
40 Watts

* Base Stations
* Complete Antenna

Packages

11110 •••
AT sCOMPATIBLE

Digital Remote Control
and Status System

11110 •••
For the new generation
of audio processing
ideas ... the

FLEXIBLE sTL
AURAL

For complete details, phone
or write:

817/ 645-9163
Box 661 • 1501 N. Main

Cleburne, TX 76031

MARTI f:lectronicJ, i:
&o• 661 • 1501N. M•in • Cl1tb\lrne, TX 76031 • 817/645-9163
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Station-to-Station
continued from page 55

lamp, eliminate the diodes
connect the SCR anode res
directly to the junction of RS
the lamps. In this case, the Kl J.
Relay is not affected and the s
cart can be re-aired. Because of
creased current flow through
anode resistor, its value should
be increased to 75 Ohms mini
to maintain the same lamp volt¡,

I think you'll find this idea ei
adaptable to other makes of
tridge playback machines \tl-'J
additional modifications, such
adding series resistors in the e
ing relay and lamp circuits. In
event, it is well worth the smal
vestment in components and
so as to eliminate program
ruptions and red faces! ~r:

~A-e.
"I Mot~tP TA~ CA/(T/?IP6t.>, ··-T-A-?·t.1"

Another Look
At Aliasing
Dear Editor:
Let me begin by expressing our

appreciation of the fine article by
Dennis Ciapura which appeared in
the March issue of Broadcast
Engineering.
One point which may have

caused some readers confusion is
the term "aliasing." I would like to
clarify how we interpret "aliasing"
in the context of an FM stereo
system.

In a traditional sample-data sys
tem, "aliasing" is well defined: the
Nyquist Sampling Theorem states
that if the bandwidth of the data is
limited to one-half the sampling
frequency, then the data can be
perfectly restored. However, if fre
quencies in excess of one-half the
sampling frequency are presented
to the sampler, on decode, these
frequencies will be decoded incor
rectly and in fact will "fold
around" the frequency equal to
one-half the sampling frequency.
For example, if the sampling fre
quency were 2 kHz, and a 1.2 kHz
sine wave were sampled, its fre
quency on decode would be 800 Hz
(i.e. 200 Hz below half the sampling
frequency, rather than 200 Hz
above, where it started out). This
decode error is commonly termed
"aliasing." ·
The FM stereo system is not a

classic sample-data system, because
it uses the available bandwidth

somewhat inefficiently. The S:lr•;
information currently carried on
double sideband suppressed-ca
subcarrier could be carried jus
effectively on a single sideband,
upper sideband being redun
and useful primarily in tha
simplifies the receiving hard
substantially.

The effective sampling frequ
is 38 kHz; thus, the upper freq
cy limit is 19 kHz. If we were t
to encode a 20 kHz tone, it w
move from main channel to
channel and be decoded at 18

Regardless of whether low
filters are employed, the maxi
bandwidth of the FM stereo sys
is 19 kHz. Thus, lowpass fil
have three functions: to pre
aliasing distortion (which is hi
offensive to the ear, being
monically unrelated to the des
signal and sounding like teleph!
crosstalk); to prevent interferenc
the pilot; and to prevent ou
band emissions and interference
SCA subcarriers. Since our O
MOD-FM successfully deals
the problem of overshoot in t
filters, we can think of no
vantages whatever in omitting t
from the stereo system-only sll
ous disadvantages.

I hope this will, to a ce
extent, assist your readers in un
standing this term.

Robert Ori
Chief Engln

Orban/Broad1

San Franc/:

BROADCAST ENGINEER
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How WCCO solved
their speed problem
By Hal Schardin, WCCO Radio, Minneapolis

ying the speed on synchronous
rs may be needed for a number
sons:
correct speed variation. Port
recorders may have recorded
owly due to weak batteries, or
tion in cold weather. Winter
eratures sometimes turn the
est lubricating oils into the
síty of peanut butter. To cor
ape speed errors, record the
ial at normal speed onto a

1> machine, and then vary the
rack speed of the studio ma-
1 to compensate.
ire songs per hour. Perhaps
ave heard of the crazy idea of

Meiasing turntable RPMs so your

station can play the most hits per
hour. Some stations do it to "bright
en" their on-air sound.

For special effects. Yet another
use of variable speed occurs in
special effects, such as "Donald
Ducking" audio, or flanging. To
flange audio with this system, set
two tape recorders recording the
same audio simultaneously. Then
combine the audio from their play
back heads, each at the same level.
As you vary the speed of one
machine slowly, you will notice the
audio sounding as if it were arriving
via shortwave broadcast.
To provide a means for accurate

time-keeping. With an appropriately

accurate frequency source, this unit
could drive station clocks to stay
right on time. Our local electric
utility has caused our clocks to vary
as much as five seconds per hour!
To power special equipment. De

pending on the load, you may be
able to generate enough 400 Hz AC
to power some of the oddball gear
on the surplus market.
At WCCO, we use one unit to

vary the capstan motor on one of
our tape machines.

Criteria of the project
• The oscillator must be stable.

continued on page 58

Ró
/\I
IOOK

Rl I Cl I 02
1\1'.t
10 íl 200 µ fd

JOO V I DI & 02 BOTH
21.rz AMP
,1000 PIV

Fl & F2 JBOTH cz ..l...200µfd
2 AMP T 450V

SLOW·BLO

CJ+ C4 BOTH
.0047 µfd

CJ

QI & 02 BOTH
DTS-40 Z

OREG.

OUTPUT
TO MOTOR

LAMPS ISEE TEXT!

RJ I;. IK

555
TIMER CHIP

4 8

Figure 1
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l!OV-l2V
XFRMR

~ ..~ '\,
BRIDGE
REC!

15 VOLT

REGULATOR I J.!OOOµf
LM T 15V

7815KC J_---o

Figure 2. A possible low voltage power supply for the oscillator section. The
resistor should be selected for proper drive (see text).

Speed problem
continued from page 57

• The unit must be economical.
• The unit must not damage the
capstan motor ($300 +).
• The unit must not be damaged by
no-load operation.
• The unit must vary speed in small
increments.

The oscillator section of the
project uses a 555 timer chip and
RC components for frequency de
termination. This type of time base
has all the needed stability for our
use at WCCO. However. if turn
tables were to be driven, you may
wish to use a capacitor with a low

temperature coefficient. And if you
were going to drive a clock system.
a quartz crystal time base would be
essential.

All of the existing material I've
seen on variable AC frequency
systems use high power amplifiers
driving transformers to match the
load. There are two faults I can find
with that sort of system. Transistor
amplifiers driving a transformer
must have the transformer properly
loaded. Otherwise, in a high power
system, the inductive load can ruin
the amplifier in short order. And
secondly. high power amplifiers and
transformers are expensive.

I thought of using the transistors

in their linear region and ha
more of a sinusoidal output,
why should we? The motors v"
quite well on a square wave,
the transistors dissipate less J.,
when going right from saturatio·
cutoff (switching mode). And lin
operation would require the us
biasing and temperature comj
sating components.

This unit is not affected
no-load operation (as is the ¡a
viously mentioned power arnp-tn,
former combination). However ·
shorted output would raise h8J
with the output transistors (G
true with the amp-transformer it.
tern).

In case both of the output 1!1

sistors short, the fuses will blow
Ql shorts and Q2 opens, capar»
C5 will charge through the mo
and. once charged, little curnr~1
will flow. saving the motor. If ].
shorts and Ql opens, any chargera:
C5 will discharge through the m
and current flow will cease, agr.
preventing damage to motor.

Varying the speed in small in
ments was accomplished by usíneí-
10-turn pot for R5. A vernier on
ordinary pot would accomplish ,a-1~
same thing.

Since you're
alreally aware of
RCA quality,
it malees sense
to find out how
to buy these
famous microphones.
How? Easily. By mail or phone. There's no need
to settle for less.

In ribbon microphones, our polydirectional 77DX
is virtually the symbol of broadcasting. From sub
to super-audibility, the 77DX delivers smooth
responsefrom 30 to 20,000 Hz. The cardioid
ribbon BK-5 is the ideal directional subminiature
offering excellent speechbalanee.The subminiature
BK-12 dynamic microphone is ideal for tv talk
shows. The slim BK-14 and BK-16 are omni
cartridge types with 40 to 20,000 Hz response.
BK-14 includesa wind screen and integral "pop"
resistance.

Order yours with this coupon. Or call Ray Potts
or Dude Dudenbostel at RCA (A/C 609) 963-8000,
Ext. PC-3115or PC-2089.

58

BK-12. BK-14.

RCABroadcastSystems,RadioProducts n-
Building2-5,Camden,NJ 08102 U- -1
DearRCA:Here'smy check for RCAmicrophones.Pricesincludeshipffienlti
(InNJ. add5% salestax.otherstateswhereapplicable.) :

'Name Title l.• --
1

Station Address b-:
City State ZIP F•
Pleasesend(quantity): l.1, .,

77DX@$425.00ea. O Pleasesend ·1
BK-5 @$330.00ea. literatureonly.

1BK-12@$150.00ea. O Senddetailson I
BK·14@$125.00ea. servicingmy presen
BK-16@$120.00ea. RCAmicrophones
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ure 3. Shows transistors not turning on completely,
t to insufficient drive. Note small amount of ringing.

Figure 4. Shows proper drive on the transistors. Slight
slope is due to capacitor C5 charging.

Circuit description
1r•rhiscircuit would best be de
ibed as a·voltage doubler. and a

:re·ies-shunt chopper. Ql is the
.ies element, QZ the shunt ele
t.

fhe AC line enters through two
i(fJes(one on each side of the line).
is through a switch, and a surge
tection resistor to a voltage
bler. Here the 120 volts AC
comes about 300 volts DC. The
I volts is applied across Ql and
. When a square wave is put into
s primary, during half the cycle

oi conducts, and QZ turns off. The
junction of the emitter of Ql and the
collector of QZ rises to the + 300-
volt level, with respect to the
emitter of QZ. During the other half
of the cycle of the square wave. Ql
turns off and Q2 turns on. The net
result is a square wave at the
junction of Ql 's emitter and QZ's
collector.

The only problem with this square
wave is that it has a + 150-volt DC
component. To eliminate that,
capacitor CS is hooked in series
with the load. The net result is a

square wave essentially AC in
nature. Capacitor CS also would
protect the load if Ql were to short
and QZwere to open. Capacitors C3
and C4 eliminate any oscillation
problem in the chopper area as
transistors Ql and Q2 switch
through their linear region.
You will notice two lamps in

parallel with the output. These
lamps do more than just indicate the
unit is on. They tend to damp out
any ringing in the motor (load). and
they discharge CZ and CS when the

continued on page 60

. '
1lnceyoure
lre;ury aware of
CA quality,
marces sense
find out
'hat's inside this
:ustom audio console.

~\\lat's inside is what you want inside. After all, the RCA BC-50 is
1M~ console. But at an off-the-shelf price, because of our

gue interconnecting Unimodules.
iach Unimodule has 5 inputs, not 2 or 3. Unimodules can

fiction as input mixers, submaster mixers or echo send/return
\Eelcontrols. Input facilities are almost unlimited. And BC-50
videsa wide range of outputs-mono, stereo, even quad
nulti-channel-all with easy expansion. In a configuration
1 design.

. We'llbuild your BC-50 for surprisingly little. Or you can
ilemble it for even less.
fo design one, just ask your RCA Representative for our

" ..Dageworkbook. It has complete BC-50 specs and work sheets.
,,:.1.lt':>uprefer, send the coupon.

/------- ~í"¡ RCA BroadcastSystems . \

I
RadioStation EquipmentProductManagemenl I
Building2·5.Camden.N.J. 08102

I DearRCA:Okay. I'm ready to put everything I want into an audio I
I consoleexcept lotsof money.Sendmy BC·50workbook immediately. I
I O Have your representalivecall. I
I ~~ I

Title tation _

Address-----------------------

CitY------------------------
Slate ip _

I
I
I
I
I
I
\

I'm inlerestedin: I
O RCAassembledconsole O Assemble·it·myselfconsole Inen Broadcast I

Systems I_________________ /
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Speed problem
continued from page 59

unit is turned off. The original
version utilized only one 7C7 120-
volt 7-watt bulb. However. a couple
of 10SC6 230-volt bulbs will last
longer. You may wish to abandon
the use of bulbs altogether and
substitute a fixed power resistor of
the proper value. Transformer T1 is
driven by the oscillator section.

The oscillator section is com
prised of a 555 timer chip hooked up
as an astable multivibrator with a
mostly square wave output. The
timing element consists of the R4-R5
and C7 combination. R4 is a 25K
trimmer. R5 is the front panel
10-turn 10K pot. C7 is a midget
electrolytic.

The output of the timer chip goes
through a 168-ohm resistor to drive
the bases of Q3 and Q4. The value
of 168 ohms was chosen only
because I have a large quantity of
this value. A normal value of 180
ohms should work quite well. Q3
and Q4 are small power transistors
(T0-5 case). They are used to boost
the current for driving T1 's pri
mary. Again. a capacitor (C6) is
used to eliminate the DC component

of the square wave from the
emitters of Q3 and Q4. as C5 did
earlier.

o attempt was made to build the
12-15 volt supply for the oscillator
section as I had a variable supply
which I picked up on the surplus
market for next to nothing. rm sure
you have some pet circuit which will
provide less than one amp with a

author adjusts tape speed
WCCO, while CE Chuck Kunze wat
es the operation. (Photo by De
Long, WCCO)

12-15 volt range. If not, you
wish to check the various tran
tor manuals, or hobby books. 'IH•1
untested possibility of a circuit IL
shown in Figure 2.

Upon completion of the projef(i
hook the load onto the output. anJih

The Ultimate in Wireless Microphone Systems

Cvega

Vega's new Model 63 Diversity Receiving System
virtually eliminates problem noise and signal drop
outs that are occasionally encountered when a wire-'
less microphone system is used on a set, in studios,
and in theatres. Moreover, because excellent sound
tracks can be obtained from fully concealed wire
less mies, much of the tedious dialogue looping on
taped programs is no longer necessary. When used
with any of Vega's fine wireless transmitters, the au
dio is like a hardwired connection. Of course, Vega's
Diversity Receiving System will improve the perfor
mance of any brand VHFwireless mic. It's no surprise
that the Model 63 Diversity Receiving System is being
used by all major network studios. Try one, and see
what it can do for you.

/
ANTENNAS<,

How the Diversity Receiving System works
Model 63SIGNAL

a division of Cefee Corporation
9900 Baldwin Place, ElMonte, CA91731 • (213) 442-0762 •TWX, 910-567-3539

The Model 63 Diversity automatically switches electronically
to the strongest signal, i.e. eliminating signaldropouts.
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PARTS LIST

Cl ,C2 200 uf I 300 volt electrolytic

C3,C4 .0047 uf I 600 volt ceramic disk

CS 60 uf I 4SOvolt electrolytic

C6 3SOuf I 2Svolt electrolytic

C7 .68 uf I 1S volt electrolytic

01,02 2'h amp I 1000p.i.v. diodes
(Sylvania ECG12S,or eq.)

Fl ,F2 2 amp slow blow fuses

e across the load. then apply 12
s to the oscillator section.
OTE: In the next step, the scope

,~lbe hot with respect to ground,
· proceed cautiously. Apply AC
iver and observe the waveform. It
ilprobably look like the waveform
Figure 3. Start increasing the
age to the oscillator section and
p when the output looks like the
ve in Figure 4. The transistors
1 being properly driven at this
t.

,¡¡n initial operation have R4 and

01 ,02 OTS-402NPN silicon transistors
(Sylvania ECG163. or eq.)

03 2NS681NPN silicon transistors
(Sylvania ECG t28, or eq.)

04 2N364SPNP silicon transistor
(Sylvania ECG 129,or eq.)

R1 10 ohm I 20 watts

R2 168ohm (180ohm) I •¡, watt
R3 1000ohm I •¡, watt

R5 at mid-rotation. Apply power
and adjust R4 for normal speed.
You now have the ability of varying
the motor speed above and below
normal. If you want more variation
at one end than the other. adjust R4
accordingly.

Caution
This unit deals with raw 125-volt

AC power and even doubles the
voltage, creating a potentially lethal
shock hazard. If you cannot ade
quately isolate this project from

R4 25K trimmer

RS tOK ten turn pot (see text)

R6 100K I 'Ii watt

S1 On I off switch

T1 Calectro Dt-734 Transformer

Also-Heat Sinks for 01 and 02

fingers [both yours and the non
technical staff], use an isolation
transformer at the AC input.

Also. I have no idea what kind of
breakdown voltage· transformer T1
is good for. In our construction. one
side of the primary as well as the
mounting strap is grounded. The AC
plug has been reversed and no
breakdown has occurred. Be sure
not to eliminate the fuse on either
side of the line. Once again. an
isolation transformer might be a
good investment. O

gust, 1977

9600ALDRICH AVE. SO.•MINNEAPOLIS, MINN. 55420 U.S.A.
Europe: 22 rue dala Legion-d'honneur. 93200 St. Denis, France

Cenede: Telak Electronics. Ltd ..Scarborough, Ontario
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62 For More Details Circle (46) on Reply Card

people
in~llenews
••••••••••••••••••••••••••••••••

Jim Bennett, an acknowledged authority on te.
vision transmitter technology, has been promoted
the Board of Directors of Pye TVT Limited
director of transmission engineering. Bennett forme,
was chief engineer.

The Hughes Aircraft Company has appoimí
Norman P. Weinhouse as manager of satellite eau
stations for their microwave communications produ·
...Frank D. Baker, former manager of engineeri
services at Trans-American Video, has joined Ver.
tile Video Inc., a teleproduction center located on 1
San Francisco peninsula, as chief engineer.

E. G. "Ted" Atlee has been named manager f
market planning for National Semiconductor O-,.
poration's Computer Products Group ...Allen Coll
has joined Automation Electronics, Inc. as sas
manager.

Paul R. Beavin has joined Scientific-Atlanta
national sales manager of their Cable Communii
tions Division ...John Dale, manager of the Magne
Tape Division of Fuji Photo Film USA, announc
the add ition of Michael J. Carney as broadcast vid
specialist. Prior to joining Fuji, Carney was w
Memorex.
Jim Simna, former announcer/producer and pub'a,

service director for \VCLV, is the new music direcf
He succeeds Albert Petrak who resigned to becoi
assistant general manager for WQED-FM ...The Str
Broadcasting Group, Inc. has announced the appoii
ment of Doyle Peterson as director of marketing.

Wilson C. Weam, president of Multimedia, II
and chairman of the Joint Board of Directors oft
NAB, and NAB President Vincent T. Wasilewski a
pointed two broadcast executives to the Associatioi
Engineering Advisory Committee. They are Willi•
H. Hansher, vice president for engineering, Ti
Broadcasting Co., and William E. Garrison, vi
president for engineering and government relatioi
Multimedia Broadcasting Co., Greenville, S.C.

Paul Kelley, general manager of WMEX Rad
announced that Lloyd Raskop has joined the sal
department. Raskop was the general sales manager
WEE I-FM.
James A. Skwarcan has transferred from being

local sales account executive of WSJV-TV to the
news department as a reporter and photographeu '
and Patricia A. Fogarty has joined WSJV as a loeI
sales account executive.
John L. Richer, former broadcaster and for sever

years president of the National Association of F
Broadcasters, has joined NRBA as executive vi
president for administration. Richer will be I .,,
sponsible for all administrative activities and ~
implementing the plans and goals established by t
Board of Directors.

Peter Burk has moved from WQUA Radio, Molin
Ill. to WKBW Radio, Buffalo, N.Y. as chief enginet
In addition to his job with the radio station, Burk

BROADCAST ENGINEER!~
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••••••••••••••••••••••••••••••••••

adcast Engineering's "Radio Workshop" editor.
lfhe promotion of Miles G. Moon to manager of
clative services for RCA's Commercial Communica
>t.;tsSystems Division, Camden, N.J., was announced
t/Neil R. Vander Dussen, division vice president and

·-.gieral manager.
«Moon, who previously was the manager of
adcast advertising and promotion, will now be

·u:•ponsible for the advertising and promotional
·1idvities of the division's three major businesses:
riio and TV broadcast equipment, two-way radio
enmunications systems and avionics systems.
(~other news from RCA, Julius Koppelman, group
e president, has assumed full responsibility for the
mpany's communications group, consisting of RCA
ska Communications, Inc., RCA American Com

ranications, Inc., and RCA Global Communications,
I:.

~1'Gary C. Schmidt has been appointed sales repre
lfs11tativefor RCA Broadcast Systems ...and Jerry E.
"'""ith has moved from broadcast field sales
s:>resentative to manager of southern broadcast sales

dt'r RCA.
Moving right along ...Edward M. Mullin, former
e president of engineering of Ampro Broadcasting
I~.• has been appointed president ...and Joseph Novik
ts joined Ampro as sales manager.
Datatron, Inc. has elected Herbert M. Perkins as
1psident. Perkins served as general manager of the

~rúting division prior to his advancement ...Linda K.
"..blthkirkhas been appointed vice president of Imero
·iJflrentino Associates, Inc.

Ken McKenzie has been named national sales
nager for Gauss loudspeakers at Cetec Audio,

,1tording to Mort Fujii, president. McKenzie is
...crelacing Tom Carlisle who resigned to form his own

pany, Tom Carlisle Sales Co.
,•••Harry Lefkowitz, chairman of the board of GBC
('.lt>sedCircuit TV Corp., has announced the election
1•~.Dar Hyatt as executive vice president ...Lynd J.
· " 'er, formerly of Tektronix, has been appointed

·lesmanager for TV products for CCA Electronics
rporation.
James F. Lucy has joined the Broadcast Trans-
itter Division of American Electronic Laboratories
national sales manager ...IGM, a division of North
stern Technology, Inc., has appointed Carl Peter
as west coast regional sales coordinator.

1Robert J. F. Whistler, a founding member of
anger Associates Limited, has been elected vice
sident of that organization ... North American
.ilips Corporation announced the appointment of
1)'mondE. Johnson as acting general manager of

'-1! EIA Board of Governors.
¡~li1PhllipSchneider, former president of RCA Ameri
cn Communications, Inc., has been named vice

~·r1tesident-Advanced Westar of the Western Union
. legraph Company.

gust, 1977
•Ii

rPerfect Timin91
MASTER

CLOCK SYSTEMS

CHOOSE THE RIGHT ONE FOR YOU!

If seeing the same time on all your clocks is
important, select ES 192 - Line Frequency
timebase, for only $275.

If a guaranteed accuracy of three seconds per
month is what you want, choose ES 160 - $750.

How about one second per month? ES 160/1 -
$900.

Or National Bureau of Standards accuracy' ES
190 is synchronized to Radio Station WWV to
provide a Master with unquestioned accuracy.
$900 with receiver and antenna.

For a Time I Temperature Master, ask for ES
196 - $650.

ESE Master Clock Systems are simple to
install. All Masters have a Serial Time
Code output, able to drive twenty slave
displays without buffering. Slaves range
in size from .3" LED to 4" Electromag
netic displays, priced from $134 to $475.

IF YOU ALREADY HAVE A SYSTEM AND
WANT TO EXPAND IT, get the ES 167 Serial
Time Code Generator ($125), then add any
number of our low cost slaves.

Many, many options and accessories are
available. Ask us about them. Our brochure
tells the whole story, but not for long. We keep
adding new products.

Write, Wire or Call: (213) 674-3021
\...505112 CENTINELAAVENUE• INGLEWOOD,CALIFORNIA90302.)
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Hannay makes super reels to handle broadcast
and power cable for the bowl games. the Olympics
and all of your special remote broadcast events.
Choose standard designs or we'll custom build
the reels you need.
Write for descriptive literature.

SEND FOR
YOUR FREE
CATALOG
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oenerator-Reader
-Video oenerator

Datametrics Model SP-722 Generates I
Translates SMPTE Code and Displays
Time on Video Monitor
along with Subject
Matter.

Generate Translate
• Time Code/User Bits • O25 to 10Volt Sensruvuy
• Video Synchronization • 11,to 40 Times Speed
• Jam Svncnroruz auon • BCD Outputs

Time Display
• lnf1n1telyPositionable
• Size and Style Selectable
• Intensity Variable

•}·GOULD
Gould Inc., Control and Systems Division
340 Fordham Road, Wilmington. Mass. 01887 Phone 617-658-5410 • TWX-710-347-7672
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FCC begins inquiry on
FM quad standards
The Federal Communications Commission (FCC)hr

begun an inquiry on whether to adopt standards fe'
FM quadraphonic radio broadcasting. The action is
response to petitions by Pacific FM, Inc., the Gener:
Electric Company and CBS Inc.
There are three basic quadraphonic transmíssíd

systems: discrete four channels-4-4-4; four channs
by combining the audio channel into three signals
be decoded later in the receiver back into fou
channels-4-3-4; and four channels by an encodín
process into two signals transmitted as left and rigl •1
stereophonic signals, which then are decoded in th
receiver back into four channels-4-2-4.
The Commissionsaid the purpose of its inquiry is 1

determine whether there is sufficient public an
industry interest to warrant adoption of standards f
quadraphonic broadcasting, and, if so, to develop
record that would assist the FCC in formulatin..,,
standards.

Issues to be resolved
Some of the issues to be resolved before the FCI

can propose to adopt specific standards, if any, f
quadraphonic broadcasting, and on which it asked fd
comment, include:
1. The merits of the 4-4-4, 4-3-4 and 4-2-4 system

as compared to each other, and the evaluation e
several system designs proposed by various man
facturers.
2. The compatibility of proposed quadraphoní

systems with current monophonic and stereophoni
receivers; the impact on subsidiary communication
authorizations (SCAs); changes in station coveraga
studio transmitter interconnections and transmíssíoi
equipment.
3. Whether the broadcast industry is interested ant

willing to spend the money necessary to transmí
quadraphonic sound; whether there are sufficien
listeners interested in quadraphonic sound willing ti
spend funds to purchase new equipment or adap
existing equipment; and whether sufficient software
(program material) would be available for díscret
quadraphonic broadcasting.
In addition to determining the ability of monophonh

and stereophonic receivers to function normally in tb
presence of quadraphonic broadcasting, the FCC~l
said it was interested in determining whether thes
receivers could be modified or adopted, throng
practical means, for quadraphonic and, compare.
with current stereophonic receivers, how much mon
quadraphonic receivers for 4-4-4, 4-3-4 or 4-2-4
systems would cost.

More problems? .
The FCCsaid the adoption of standards for each o!

the quadraphonic systems might create problems ol'
produce less than optimum sound reproduction o>'
station coverage. Therefore, it said. it was importan»
that broadcasters consider the effects on statior
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age, protection ratios, increased occupied band
and multipath that are characteristics of 4-4-4,

1 and 4-2-4 systems .
..•'le FCC urged radio equipment manufacturers,
r.eaicasters and the listening public to make known

11 interests and to contribute relevant information
• e, lsist it in this proceeding.
mments are due by September 15, replies by

·-n:iber17.

FA tall tower going up
struction has started on Alabama's tallest man

:iill structure: a 1935-foot "Tall Tower" to transmit
"f.itelevision programs of WSFA-TV. Channel 12.
í~gomery. The structure is being built on a
lojt1cresite about 25 miles south of Montgomery near
· y, Alabama. When completed, the tower will be
eet taller than Chicago's Sears Tower (the tallest
·ing in the world).
mas J. Josephson, vice president and general

&)ger of WSFA-TV, said, "This tower will expand
11mA-TV'sservice area 580/o, from 12,700 square
"~ to over 20,050 square miles. In addition, we are
lídl.ing a new transmitter and antenna system
h will improve picture and sound quality.

)!({:ordinationof the entire construction project is
" handled by Richard C. Payne, WSFA-TV chief
eer. Payne also supervised the construction of
talion's current tower when Channel 12 went on
:ir on December 25, 1954.
vice from the WSFA-TV Tall Tower is scheduled

rtJ'llginin September.

o code board asked
review time standards
f) radio board of directors of the National

¡;:~iation of Broadcasters (NAB) has directed the
Code Board (RCB) to review its time standards

ipecífísd four areas for consideration.
3 board said RCB should consider (a) total

·ri-nation of time standards, (b) bringing time
·hards in line with current FCC policies. (c)

rk stations carrying uncompensated commercials
wscasts, and (d) any other action the Board
consider feasible.
o approved by the board was the establishment
new NAB radio committee to represent small,
m and large markets. The small market radio
ttee and radio information office committee will

l1olished.
addition, the board of directors endorsed the
tion of a committee to assist NAB's public affairs
ment in its relationship with the broadcast
ry and general public.

continued on page 66
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Schneider

TV.Lensé$ for
1" Plumbicon Camerás

5 x Standard
10x Studio
11X Studio/OB
13x Studio
15x wide angle
20x Special
30 x Standard
30 x wide angle
30xTele/OB

1.7/25-125
2 /17-170
1.7/14-150
1.7/14.5-190
1.7/12.5-190
2 /17-340
1.7/16-480
1.7/12.5-375
1.7/26-800

TV Lenses for
11I411Plumbicon Cameras

11x Studio/OB
13x Studio
15x wide angle
30 x Standard
30 x wide angle
30X Tele/OB

2.1/18-200
2.1/18-235
2.1/16-240
2.1/20-600
2.1/16-480
2.1/33-1000

TV Lenses for
ENG Cameras

6 x Standard
10x Special

1.8/12.5-75
1.8/10-100

Jos. Schneider & Co., Optische Werke
947 ·D-6550 Bad Kreuznach
~ 0671/6011. C!!l 042800
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Still Number One
in cartridge tape
splice tinders.

Beaucart
keeps erase and
splice-finding functions separate.

With a Beaucart® splice finder it's impossible to erase
what you want to keep. Covered by Patent No. 3,854,643,
this unique system locates tape splices on A, B, and C
size cartridges and stops the tape within one inch be
yond the capstan. The bulk erase function is entirely
separate to protect the information on each cart. And on
top of all that, our splice finders are priced up to $100
less than comparable units.
Order now: Model SFE-1 Splice Finder with bulk

eraser at $420.00or Model SF-1 without bulk eraser at
$395.00. For more information, call (203) 288-7731 or
write today.Umc® BEAUCART DIVISION

UMC ELECTRONICS CO.
460 Sackett Point Rd. North Haven. CT 06473
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ULTIMATE
ACCURACY!
Radio-Controlled
Quartz Crystal
Movement
This emezuiq timepiece solves the

problem ot absolute accuracy that
is so necessary in modern

commutvceuons

Each clock contains a solid state
radio rec eiv er ••• constantly tuned to
the National Bureau of Standards· steuon

WWV Penccncenv the clock hears a signal
that tnggers the up-dat1ng mechamsm~

correcting any minor deviation of the
second hand
The clock is also eqwpped with beuerv •

stand-by power i.mepower surges. brown-
outs and power failures neve no affect on
the ctoct. Available now for $237.50. •

RADIO TIME SERVICE INCORPORATED
~~

~
~ 'Volume discounts for multiple orders

P.O. Box 6613/Tucson, Arizona 85733
Phone: (602) 297-4433
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FCC opens AM stereo
broadcasting inquiry

The Commission has opened an inquiry.
determine whether there is an interest and need
AM stereophonic broadcasting and, if so, to deve
a record to assist the FCC in proposing standards
such a service.

(AM stereophonic broadcasting is defined as 11
transmission of a stereophonic program by a sute
AM broadcast station utilizing complex modulatioeí
the carrier wave within the authorized bandwidtsr
The inquiry was begun in response to rulema

petitions by Kahn Communications, Inc., and
Association for AM Stereo, Inc. (AAMSI).
Kahn is a New York corporation engaged

research and manufacturing of electronic comm'
cations. telephone and broadcasting equipment
has developed a system for transmitting stereophci¡,.:
signals for the AM broadcast service. AAMSI.l{i
nonprofit corporation of 26 broadcast stats
licensees and one equipment manufacturer, "
founded for the purpose of encouraging the adop
of AM stereo standards.
Kahn contended that use of its technology

compatible stereophonic transmission by AM star
would allow listeners to enjoy stereophonic recep
with little or no additional investment in receitn'
equipment. It asserted that its system is comple'
compatible with existing transmitting equipment ._,,
with monophonic receivers, would cause no ail·•:
tional interference to other stations, would pro
stereo reception using two conventional recei
and could provide high-quality stereo with recei
designed for AM stereo reception.
AAMSI. without endorsing any specific syst1

said AM stations were at a competitive dísadvan
as compared with FMs now transmitting stereoll
said it also believed the public interest wouldllh
served by AM stereo even though that service nr
not have the full fidelity of FM.
The FCC said it had little technical data

standards for AM stereo or the performance att
able by the available modulation techniques. It n~
that the National AM Stereophonic Radio Cammi:
(NAMSRC)was in the process of planning and
ducting a series of extensive tests on several syst'Jlf'
that have been submitted to it. The Commission lft. e
it believed that the test data NAMSRC proposecf\~
develop would be of great assistance in
preparation of technical rules for an AM st1

service.
The Commission said its first concern was whe

there was a public interest or need for AM st
that was not or could not be met by FM. It also
it was concerned whether the AM service
technical limitations, susceptibility to interferenC'
other factors that would limit its stereo quality
what differences the listener might experie
between AM and FM stereo.
Before proceeding with a rulemaking to estab

technical standards for AM stereo, the Commi~\ '1
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01 the following basic public interest issues must
onside red:
he actual public interest and need for an AM
ueophonic broadcast service;
he extent the broadcasting industry and the
aufacturers of home and automobile receivers are

111•restedin meeting the public's interest;
he impact AM stereo would have on the continu
a¡development of FM;
he cost impact on broadcasters for equipment
programming and on the¡ public for receivers:
he compatibility of AM stereo with all existing
rnational radio regulations, terms of the North
arican Radio Broadcast Agreement and any other
rnational agreements to which the United States
party:
he extent to which the FCC should regulate stereo
iormance from studio through radiated signal to
re that the public is provided with a quality
gram service:
he possibility of a "standard" response char
ristic for AM stereo receivers to avoid the
ent problem in AM broadcasting where stations
special processing of their audio signals to

Mcome limitations in many receivers.
he Commission requested the public, broadcast
and manufacturers of both broadcasting and
iving equipment to comment on Kahn's recom
dations. to respond to specific questions con
ing the economic. operational and technical
cts of establishing AM stereo and to submit any
itional information they believe should be
idered.
e FCCsaid it must be recognized that AM stereo

iit have both an operational and technical impact
xisting AM in such areas as signal coverage and
phonic signal quality. Therefore, it stressed
the information requested would be needed in
pting to balance this potential impact on AM

o and the public interest and need for AM
o.
mments may be filed by October 15. and replies
ovember 15.

ee photo tip radio program
available from Kodak
new radio program service on picture-taking.
to Tip of the Week," now is available without

1 iltge from Eastman Kodak Company.
fl ..~ltable for a variety of programming uses. the

Ice will be distributed in 13-week packages. The
page scrip.ts can be scheduled regularly. used as
· material on music and talk shows. or used in
action with commercials for photographic equip
t. supplies and services.

,., ••l introductory-offer package covering August and
lamber is being mailed to program directors this
lh. Stations interested in this service also can

,,fllln the introductory package by writing "Photo Tip
e Week," Corporate Information Department.
an Kodak Company, Rochester. NY 14650. O

at, 1977

DISTINCT
LINES

(And More To Come)

UNIMECIA SMT SERIES
Studio Quality Color Monitors

SMT-12

UNIMEDIA ULT SERIES
COLOR MONITORS AND MONITOR RECEIVERS

The most advanced Receiver/ Monitor
available today!

UNIMECIA UMT SERIES
Low CostColor Monitors and Monitor/Receivers

No Bells & Whistles _ ..
Just Proven Reliability

Over 10,000 Units Delivered to
Satisfied Customers!

All with the latest State-of-the-Art
"MOS" circuitry and isolation

power transformer.

unlmeola
unlmeola
unlmeola

.,,,\«'··'
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Color, Action,
Hands-free
Mobility

Combine the finest omnidirec
tional dynamic boom mike with an
equally high performance binaural
headphone and you have the
superior Sportscaster headset...the
Telex CS-90. For live broadcasts,
from the station or on remotes,
with cue and program monitoring
and hands-free convenience. The
audiencehearsevery word, clearly,
crisply, with crowd noise for back
ground color and atmosphere.
Circumaural ear cushions screen
out noise in the immediate area so
that special acoustic facilities are
unnecessary. Supplied with con
venient in-line, mike-muting "push
to-cough" switch. The Sportscaster
headset. Color, action and hands
free mobility. For complete in
formation pleasewrite:

PRODUCTS OF SOUNO RESEARCH

c o M M u N Ic AT Io N s, IN e .

9600 ALDRICH AVENUE SOUTH
MINNEAPOLIS, MINN. 55420 U.S.A.

Europe: 22. rue de la Legion-d'Honneur.
93200 St. Denis, France

Canada:Telak Electronics, Lid .. Scarborough, Ontario
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Microwave radio
products booklet

GTE Lenkurt Incorporated has
issued a new Microwave Radio
Products booklet, which describes
the company's line of microwave
radio systems for the transmission
of video, voice and data.
The illustrated booklet provides a

description of the type 70Fl 775 and
778 transmitter-receivers and the
700Fl RF Repeater System. It also
provides basic information on FCC
and CCIR frequency bands, as well
as fundamentals of heterodyne,
baseband and RF repeater opera
tion.
The 20-page document is divided

into sections covering each radio
product, including FCC data and
complete technical summaries. De-
criptions of such auxiliary micro
wave radio subsystems as alarm,
order wire and multiline switching
assemblies are also included.
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Modular broadcast consoles
A new series of high quality

Integrated Modular Professional
Audio Consoles, marketed under the
tradename MAP "IMPAC" Series,
are designed and engineered for
versatile applications in AM/FM
radio or television broadcast/pro
duction, and are available from
Modular Audio Products, a unit of
Modular Devices, inc.
Three standard mainframes, with

shielded metal cabinet construction,
accept the desired complement of
associated plug-in míe and line
input modules, featuring full-size
controls and the most-wanted
broadcast switching/control capa
bilities. Performance specifications
exceed typical broadcast/FCC re
quirements. The consoles feature
15-watt monitor amplifiers, cue,
talkback, muting/on-the-air light
control relays, and machine remote
control.
The "Dayton"-model 6012, 12

channel AM/FM stereo/mono con
trol center features dual stereo,
plus monaural mix outputs.
The "Springfield" -model 6022,

and the "Burbank" -model 6032 are
16 channel monaural TV audio
control centers, featuring illumi
nated push-button switching
throughout. Model 6022 offers two
program outputs, plus foldback. The
more elaborate model 6032, has four

outputs. including two assigns
submasters and two program 01
puts, plus foldback & echo sen
with equalizers available on eve
channel.
MAP "IMPAC" Series conso

come made to order, either wired
in "kit" form. Modules are availa
separately for custom applicatio
and expansion purposes. Delivery
from 90 to 120 days ARO for
complete package.
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Audio-video
tape synchronizer

EECO's new microprocessor-bas
MQS-100 series synchronizing sy
tern can cue and synchronize a
three mag tape transports irtcludi111

video, audio and mag film sím
taneously. The SMPTE/EBU Ee
Code, used for indexing of ti
tapes, need not be identical a1
tapes with drop-frame and no
drop-frame formats can be ínte
m~~. ~
System modes include hígh-spe

search and cue, follow the leader
"Chase Mode," synchronized pl.
back, fast and slow re-synchron
tion and roll-back with automa
re-synchronization. Operational
fiency is demonstrated by cont
simplicity. One button actuates
transports to roll back, start fe
ward and synchronize automa
cally. i::
Time code readings for all tap1tTht

can be "captured on the flyl~
individually or símultaneously.tjs
plus or minus offset of any select
time increment can be preset f
each slave transport.
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Digital control system
Totally automatic operation of

remotely-located broadcast trar
mitter is possible with the mot
DCS-2A digital control system
fered by Moseley Associates, Ir
The system employs fully digi1
techniques and provides comm
telemetry. status and au toma
logging functions. Two basic 81

ments constitute the DCS-2A 81

companion computer option.
All basic functions desired

command and observation of a r
motely-located transmitter plant
provided by the DCS-2A. Tb
include direct commands and t
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etering of operating pararne-

Hy of all command functions
built-in system checks assure
ation of the desired command.
etry is in the form of a full

I-digit number, with a resolution
1O/o. Additionally. a parameter
ing system will automatically
rd desired parameters. The
s subsystem enables observa
of other events as they occur.
DCS-2A system will accornmo
a number of separate transmit
ites.
~ith the computer option, addi

l11il flexibility is added to the
m, such as totally automatic
tion of the transmitter plant.
r aids include a cathode-ray
ay terminal (CRT) for the
ltaneous display of a large
ser of parameters.

Digital noise reducer
¡omson-CSF Laboratories has in
iced a digital noise reducer
ng it possible to process in
g TV signals with mathernatí-
breciston. Incoming video is
zed in a picture element by
ire element basis, in real time,
ot as a function of the overall
re.
ture improvement is dramatic

''II noise reducer achieves a 12
i:·1Hgnal-to-noise ratio improve-

Thus a marginal 40 dB input
1, I~TV signal becomes a high
'.'.\f!ly52 dl:l output signal. Achiev
"ldl improvement with the new

11 noise reducer may even be
~h as 15 dB. ThP. noise reducer
11foctive at low frequencies so
streaky chroma noise often
mt in JA-inch tape recorders
ie removed.
11More Details Circle (80) on Reply Card

Auxiliary
Transition Unit

hmond Hill Laboratories has
meed their Auxiliary Transi
Jnit (ATIJ). designed to expand
apability of any existing pro
m switcher. It can be incor
ad as an option in the RGL
300. series of switchers.
1 ATU is a complete mix-key
ystem with sync-non-sync fade
rck capability. When used on

continued on page 70

A
Classic
is Born

SHINTAON

•

•

375

12 Input, A, B, C, Independ
ent Preview and Program Bus
Downstream Matte Keyer
Chromakeyer
10Wipes, Soft and Edge Wipe
Pattern Modulator
2 Background Generators
Panic Fade to Black
Remote Control Package
PAL Version Available

CART·A·ROUND CARTRIDGE
STORAGERACKS
Each WR-25 Modular Rack holds
25 Type A cartridges... eight can be
mounted on our Mobile Carousel
Baseto make up the MR-200

~;¡:¡E WR-25 $ 15.10
- · . MR-200 $156.55

TABLETOP
CARTRIDGE
RACK(not
shown) Model
TR-96holds 96
Type A
cartridges.
Model TR-48
holds 48.
TR-96 $73.85
TR-48 $42.55

Chromatic
Production
Switcher

•

•
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FIDELIPAC® Accessories and Cartridges
'\

ALIGNMENT PROBLEM?
Keepyour cart equipment in
perfect working order with:
• 350STAAlignment Cart

ridge $38.50 • 350STFWow
and Flutter Cartridge $23.40

• 350STQCueTestCart
ridge $35.00• Head
Insertion Gage$3.35
•Height Gage$17.85

•Right Angle Zenith Gage$21.75

CART-E-RASEDEMAGNETIZER
Can be used for erasing cart
ridges. reel-to-reel tape, film
sound striping, etc. $39.95

STUDIO ON
AIR LIGHT
Brilliant red lettering on jet black background
can be seen in the brightest ambient light
conditions. $29.95

Contact your I idehpac Distributor or

flDlllPAC®
109 Gaither Orive • Mt. laurel, NJ08057 • (609) 235-3511

ii' Trademark
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NEW MODEL CX-2

Look to WEPCO
For Wire Cutters & Strippers

CX-2 MOTORIZED COAXIAL
CABLE STRIPPER
for cables or wire .075" to .435" 0.D.
PRICE$345.00

MC-2 MEASURING
WIRE CUTTER
for wire and tube Va" to #30 AWG
PRICE$485.00

CX-1 COAXIAL CABLE STRIPPER
for CO-AX connectors
PRICE$46.50

THERMAL WIRE STRIPPERS
4 different models

Prices F.O.B. San Clemente

WESTERN ELECTRONIC
PRODUCTS CO.

107 Los Molinos, San Clemente, Calif. 92672
Telephone: (714) 492-4677
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Let
Accurate Sound
Help Solve Your
Audio Problems
... Whatever your problems: new
equipment. rebuilt equipment,
reconditioning or updating.
ASCO's ..Total Systems .. capa
bility can solve your problem.

• 440/350/351 Capstan
Motors $180.00

exchange
• Rebuild Your Mono Head

Assembly
New Stacks $195.00
Precision Lapping $45.00

• Rebuild Your Stereo Head
Assembly
New Stacks $295.00
Precis;0n Lapping $60.00

• Completely Recondition Your
Transport . . . . . ... $295.00

• Replace Your Tube Electronics
with Solid State .$550.00

per channel

Send tor our illustrated catalog
with new and used equipment

listings.

~
lllllJJJ)occurotesound corporation
~ t t 4 51h Ave., Redwood City, CA 94063

Phone (4 t 51365-2843
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the output of a mixer, the program
bus feeds imput "A." Input "B''
could be the preview output or any
other timed source. Three external
key inputs are provided.
Transitions are split key, mix key.

key, mix split. Linear keying cir
cuitry is employed.
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Audio Limiter
The Moseley Associates, Inc.,

new model TFL-280 Audio Limiter
affords precise modulation level
control of FM type transmission
systems. Optimum modulation with
clarity allows FM monaural. stereo
and quadraphonic as well as FM
SCA or TV audio to be expertly
processed.
As an agile frequency conscious

limiter, the model TFL-280 solves
the problems associated with the
transmission of pre-emphasized
audio. Existing stereo generating
equipment can be retained and
operated with optimum modulation.
A field removable audio low-pass
filter located prior to pre-emphasis
and high frequency limiting provides
complete protection to the stereo
and SCA spectrum. The precise
audio limiting capability of the
model TFL-280 enables the unit to
remain in the audio chain for EBS
two-tone transmission and proof of
performance measurements. Multi
channel AGC interconnection ter
minals are provided for two or more
channel operation.
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RF amplifier
QEI Corporation announced the

in-stock availability of its newest
broadcast station component, the
model 572 RF amplifier. An all solid
state unit, the model 572 is designed
to be used exclusively with QEI
model 571 AM modulation monitor.
and can be mounted either directly
above or below it. Operator controls
on the model 572 include an AGC
switch which can be used to disable
the AGC circuit if desired. A level
control is used to set the output
level to 100 percent on the AM
modulation monitor carrier level
meter. The 572 can be operated
with the AGC switch in either its on
or off position.
The QEI 572 is a crystal-con-

trolled double conversion amplí
with an intermediate frequency
10.7 MHz. With the AGC sw1
turned off the amplifier has a t
gain of approximately 76 dB, '
the level potentiometer set at mj
mum. The linear signal to
modulation monitor is taken oí
center tap of bifilar transform
Power supply voltage and si~·
level information are obtained f:
the 571 AM modulation monitor.
The model 572 is supplied wi

shielded resonant loop antenna
gether with 50 geet of RF-58 coe
cable. Sensitivity is 500 rnicrov
for 45 dB S/N at 100 perc
modulation. Residual hum and ni,
are greater than 50 dB below
percent. Distortion is less than
percent. Bandwidth is -6 dB p1w1

minus' 16 kHz; -60 dB plus-minus
kHz.
Dimensions are 31/2 inches hig

19 inches wide x 9114 inches de
The maximum operating temps
ture is 131°F (550°C) ambient.
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Recording console
Quantum Audio Labs, Inc.

introduced the QM-168 recort
console, an eight-buss console v
16 inputs.
Each input module has solo, mt

two independent echo sends 1

two independent cue sends, six ·
quencies for EQ on three knobs v
an equalizer in/out switch inclu
and a mic/line switch with 15
padding on the mic. Also ínclu
are conductive plastic faders 1

panning to the eight busses.
The stereo monitor has pu

button selection of buss, line
playback: separate control for a11

tional cue masters and solo e
trols; and talkback slates to all e'
buss es, two cue bus ses and
studio monitor feed.
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Microphone
A new microphone. featurin.

smooth. flat frequency response
speech. vocal and instrume
pickup, has been announced
Shure Brothers, Inc.
The SM59 microphone is a

narnic type with a wide 50
15,000 Hz frequency response t
provides clean reproduction wi
a presence peak in the hig
frequency range. This featu'
coupled with its anti-feedba
cardioid pickup pattern, makes
SM59 ideal for use in studios, :
performances, churches and m1

ing rooms.
Another feature of the SM59 is

BROADCAST ENGINEEAI
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anted mechanopneumatic shock
unt system which reduces me
nical noise and pickup of floor
.:Idesk-stand vibrations. A special
'ap" filter protects against ex-
sive breath sounds.
For More Details Circle (85) on Reply Card

3,4 -inch videocassette
cleaner Ievaluator

.elevision Equipment Associates'
'et. model U 1. is a table- or
ak-mounted machine for auto
ic cleaning and evaluation of
natic 2/J-inch videotape cas
es at high speeds. Cassettes are

-p;itioned in the transport and
~AFating controls are initiated

'ch cause the machine to draw a
·¡qi which is presented to cleaning
-·nluat ion stations. The machine

sport shuttles the tape to its
,•·11, automatically reverses. re

ds tape to the front end. and
acts the tape loop. Tape clean
is accomplished on both the
ard and reverse pass and
uation of physical damage on
rse pass only. An erase head in

, ~btape path-when actuated-wül
•;u:::tion on both forward and re-
ese cycles to erase tape to
roximately 50 dB.

An opto-electronic evaluation de
signed to identify tape edge damage,
folded or wrinkled tape (within
pre-determined limits) will. on re
cognizing such damage. stop the
transport and a front panel indica
tor will light. The operator-having
observed the indicator light-would
raise the machine lid to visibly
inspect the tape loop and take
corrective action: i.e. repair the
tape in the transport. over-ride the
evaluator to complete the cycle. or
retract the tape loop at the damage
point to remove the cassette from
cleaner.
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Solid-state mixer
Spectra Sonics has introduced a

new. solid-st a te audio mixer which
may be installed in a standard
electronic equipment rack.

The model 1100 line/microphone
audio mixer will accept six line or
six microphone inputs and has a
monaural output. It also features a
monitor capability. high and low
frequency equalization and a Vu
meter. The inputs and the program
output are transformer isolated.

Some performance specifications
are: signal-to-noise ratio-micro-

TEI.EX·/I MACNECORO

UOP•

phone input 78 dB ±1 dB, line input
80 dB minimum: maximum continu
ous sine wave power. + 24 dBM
±.5 dB: total harmonic distortion
And noise .. 020/o maximum. .01O/o
typical.

For More Details Cuele (87) on Reply Card

Zoom lens for RCATK76
Angenieux Corporation of America

has announced the immediate avail
ability of the new 15x9.5 Total Zoom
Lens System for the RCA TK76
amera. The production of this lens

is now such that deliveries are
being made throughout the U.S.

The l5x9.5 Total Zoom Lens
System consists of the basic 9.5-
142mm. f/1.8 zoom lens with a
series of both front and rear
mounted accessories. AU angles can
be obtained from l0 to 70° without
removing the lens mount from the
camera.

This capability is enhanced by the
fact that the basic lens is packaged
very compactly (approximately 7
inches long and only two pounds).

For More Details Cuele (88) on Reply Card

continued on page 72

MlAOPHOH( . . .•••••tit . • • •••
de solenoid and fast forward are standard fea
tures on every MC unit.
Four broadcast cart machines to choose from
in the Telex/Magnecord MC series. Running
cool and steady. With a pleasant surprise
they're affordable.
For detailed information pleasewrite:

agnecord broadcast cart machines run
and steady. So cool no ventilation is re

ired, so steadynot even voltage or frequency
ctuations will alter their speed. Thanks to
r de servo flutter-filter drive.
e MC series offers broadcasters a host of
tíons.. including field convertability from
ono to stereoor play to record and, of course,
d of message,secondary/tertiary cue tones.
signed for type A or B carts, the MC series
eets all NAB specifications, offers full im
unity to EMI and RFI, is remote controllable
d automation compatible with CMOS digital
gic. ~udio muting, air damped low voltage

st, 1977

PRODUCTS OF SOUND RESEARCH

TELEX®
e o MMu N I e AT I o N bi, IN e:; •

9600 ALDRICHAVE.SO.• MINNEAPOLIS, MINN. 55420 US A.
Europe: 22 rue da la Legion·d'honneur. 93200 St Denis. France

Canada:Telak Electronics. Ltd.. Scarborough. Ontario

For More Details Cuele (61) on Reply Card
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new
products
• • • • • • • • • • • • ••• • • •• • • • •
continued from page 71

Multi-deck cart system
Broadcast Electronics has an

nounced the availability of a new
plug-in multi-deck record/playback
tape cartridge system. The system
consists of the updated Spotmaster
model 5300A three deck playback
unit and the companion model 5309
Record Amplifier.

The new 5300A has plug-in re
movable decks and an improved
internal mechanical design which
insures extremely stable deck and
capstan positioning independent of
front panel reference.

The system features low voltage.
solid-state solenoid switching. the
Phase Lok III head bracket. and
wide dynamic operating ranges.
Systems are available for both mono
and stereo application.

For More Details Circle (89) on Reply Card

Freeze picture system
NEC America Inc .. Broadcast

Equipment Division. has announced
the new monochrome DFP-754
Freeze Picture System.

The DFP-754 Series of freeze
picture trnasmission systems are
designed for use with black and
white (monochrome) television sys
tems. The monochrome signal is
considerably less complicated than
the color television signal and
therefore requires less transmission
time to convey the same visual
information. A complete frame of
television information may be trans
mitted via telephone in just under 30
seconds.

The use of a digital frame
memory at both ends of the system
allows for the picture to be cap
tioned in 1/30th of a second at
which time the operator may repo
sition the camera on other material
rather than hold the "shot" while
the transmission occurs.

The NEC DFP-Series of freeze
picture transmission systems have
been developed for the purpose of
allowing television communications
via conventional telephone circuits.
Television signals contain vast
amounts of information which must
somehow be reduced to logical.
high-speed signals for transmission
over narrow telephone channels

designed only for voice communr
cation.
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Remote junction module
A new remote junction modu

(model U3204) with both a vis~A
and audible signaling capability hi
heen introduced by David Clo
Company.

Usually used as part of a syst
in conjunction with main stati
(main power supplv z a mplíf'ier ·
noise attenuating headsets and b
stations. the U3204 also featun
three additional outputs for systéb,.
expansion.

The Clark series 3200 communíc
tion system. (of which the U32
remote junction module is an optic·
al component). was designed f1
theatrical and sporting events, ro.
concerts and traveling shows, rnou
and television productions.

The entire system can be used
a portable, fixed and semi-fix
configuration, and is ideal for o
ordinating sound. lighting a
camera crews in noisy enviro1'
ments. Depending upon particuhlf
communications requirements, us
can match and interface standah••

AJ( Ml.JUSI••
.,,'

AURAL. STL. TAANBM1TTER ·-~;::;c~oa'--PCL aczs

MOSELEY ASSOCIATES, INC.

FROM MOSELEY ASSOCIATES
Pioneers of:

{:( DUAL STL FOR STEREO
{:( COMPOSITE STL

(SINGLE LINK) FOR STEREO
{:(SOLID-STATE STL

"THE STL" is available in two series provid
ing monaural AM or FM, stereo AM or FM,
and quadraphonic service. For full details
on "THE STL," including the addition of
wire less remote control, please contact our
Marketing Department.

SANTA BARBARA RESEARCH PARK..
SANTA BARBARA RESEARCH PARK, 111 CASTILIAN DRIVE, GOLETA, CA 93017

(805) 968-9621 • TELEX: 658448 • CABLE: MOSELEY

SEE US AT BOOTH 98199AT NRBA
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mponents to build their own
r•. 1stom-tailored system.
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Satellite earth station
receiving system

Fur inon 's new FV4ESR Earth
tion Receiver System for 3.7-4.2

Hz video satellite reception fea
·~es a dual-conversion IF hetero-
11nereceiver and a transmission
lelf providing a variety of base
nd treatment options.
Output options include combined
Ieo and aural subcarrier for RF
annel modulation or baseband
rowave, 70-MHz output for IF
ierodyne microwave, or video and
rdío outputs for baseband micro-
sive and cable distribution sys
:·tns.
Optional plug-in equipment in
des: AM and FM program trans-

rssion channels; orderwire chan
_-ris: dampers; remote control and
- nitoring equipment; FM cueing:
..ad 4.5/5.5-MHz aural carrier
~.L~erators. The system is fully
- qnpatible with 525/625-line NTSC,
),IL, PAL-M and SECAM system

jrquirements.
&J.soavailable from Farinon are

4-GHz low-noise amplifiers for a
complete earth station package.
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ENGcolor TV camera
A new three-tube color TV cam

era weighing only 17 .4 pounds.
including built-in camera control
unit. has been introduced by JVC
Industries. Inc.

Designated the CY-8800U, the
professional-quality portable camera
serves as a highly mobile companion
unit to JVC's CR-4400LU portable
34-inch cassette recorder-player.
The new camera is equipped with

three 2/3-inch magnetic-focus. mag
netic-deflection Plumbicon® tubes.
Saticon tubes will also be available.
The CY-8800U is a highly self

contained unit which can be acti
vated by 12-volt DC power.
The camera is priced under

$20.000 and features an easy-to-use
1.5-inch CRT viewfinder that can be
moved forward and back. up and
down and laterally.
The new camera has external

synchronization capability (SC plus
SYNC or composite video) and can
be operated remote through an
optional unit. It also features a
built-in color bar generator and can

be used as an encoder or color
monitor for line checking.

For More Details Circle (9 3) on Reply Card

Videosource identifier
QSI SYSTEM'S video source iden

tifier (VSID) is a type of electronic
tagger. designed to provide elec
tronic identification to video sources
all within a small p.c. card. The
VSID is used to tag electronic video
signals in the same technique that
electronic cabling and equipment
are tagged and identified with
reference designations. Within all
video systems. patch panels. switch
ers, monitors, VTRs, etc., are
physically labeled for signal source
identification. These identification
tags seldom change, but the signals
are often routed through these video
devices change. To be absolutely
accurate as to video signal routing,
recording and airing during fast
reacting and emergency operating
situations. VSIDs are used to elim
inate most technical operating
errors.
Page of frame identification of

information storage in video format
is necessary application for VSID.

For More Details Circle (94) on Reply Card
continued on page 74

Meet the ,.,.LLIO~ DOLLAQ
Success Storq:

the SMC
DP-2

Southeast: Joe Toher, Box 4468
Columbia,SC (803) 788-5683

Central: Bob Popke, 805 Yale Lane
HighlandPark, IL (312) 433-1253

Southwest: Pete Charlton,
491 EIbow Ct.
Weatherford, TX (817) 441-8052

N!l,tional& Foreign Sales:
Stephen S. Sampson.
1005 W.Washington St.
Bloomington, IL (309) 829-6373

Address--------------

Citv----------------
State Zip-----
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IMC O••'

DP-l

•-

.

World's lar~est malter
of automated

broadcast equipment
,---------------------------- With over 30 years of quality products and

service to the broadcast industry.
Send me more information: ~---, .----
Name _

Digital Programmer
We've sold over one million dollars of DP-2
automation so far in 1977. And that's a
successstory we want you to investigate.
Becausethe DP-2 is the finest microprocessorautomation
system available today - out-performing the human
functions of action and decision-making. To discover
how the DP-2canwork for your station,
~

SONO-MAG CORPORATION
1005 W. Washington Street
Bloomington, IL 61701 (309) 829-6373

~------------------------------------------------------
ust, 1977 73
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YOUR "FISH SCALE"
WAS DESIGNED
TO WEIGH FISH!

The Tentel tape tension gage is designed to
diagnose problems in your magnetic tape
equipment. Throw away your fish scales (or put
them in your tackle box where they belong).
The TENTELOMETER will measure tape tension
while your transport is in operation, so you can
"see" how your transport is handling your
tape ... smooth, proper tension for quality re
cording? or oscillating high or low tensions
causing pitch problems. wow and flutter? "See"
what your heads "See" and HEAR the
difference.
Tentel (408) 377-6588
50 Curtner Avenue Campbell, CA 95008

For More Details Circle (64) on Reply

QUALITY TALKS
FOR

KIRO
Seattle.Washington

Continental's 317C is the best
measure for any 50 kW AMtrans
mitter purchase. Performance,
125% positive modulation and
reserve power capabilities are
unbeatable. Today's best sound
in 50 kW AMis Continental.
Wnre for brochure Conunentet Etectrorncs
Mfg Co Box 270879 Dallas, Texas 75227
(214) 381-7161

~~
LLe..ct'LO"l1 Lc..L ~

•
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•• • • • • • • • • • • • ••• • • • • •• •
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Videocassette eraser
Garner Industries' expanding line

of audio and video production
equipment now includes the new
Video'Raser , designed exclusively
for providing professional videotape
cassette erasures in less than five
seconds.
The compact Video'Raser unit

completely automates studio or sta
tion videocassette erasing jobs by
eliminating the multiple pass opera
tion found in many video erasing
units. According to Garner In
dustries, tapes· are erased fast and
clean in one pass on a continuous
belt over four high flux coils.
The operator inserts the video

cassette into the Video'Raser open
ing and a cleanly erased tape is
automatically ejected at the end of
the machine. The Video'Raser unit
will handle up to 7-inch video reels,
cassettes and cartridges.
For added safety and reliability,

the Video'Raser unit features an
automatic cutoff switch to prevent
overheating.
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Color TVmonitor
A 19-volt broadcast and tele

production monitor which provides
preset controls for contrast, bright
ness, chroma, phase and aperture
has been developed by Conroe.
The 5300 Series has been special

ly designed for operator conveni
ence in budget-limited broadcast,
industrial and educational applica
tions. The unit features a Color
match is-vou shadow mask black
matrix CRT, horizontal and vertical
delay switches, a horizontal AFC
time-constant switch, phase linear
aperture correction, and a switch
able NTSC corrective matrix.
Brightness and resolution consists

of: minimum 450 TV lines center,
360 corners, at zon.. No point in the
raster deviates from its proper posi
tion by more than 20/o of raster
height. Convergence does not devi
ate more than 0.030 inches (0.75mm)
in a centrally located area bounded
by a circle, the diameter of which is
equal to picture height.
The 5300 Series incorporates a

rigid extruded aluminum frame with
all set-up and convergence controls
accessible in a lockable pull-out

Rudio Ta
for professionals

REEL TO REEL TAPE
Ampex,3M.Allgrades,
On reels or hubs.

CASSETTES, C-1O-C-90,
withAgfa,Ampex,3MTape

LEADER & SPLICING TAPE
EMPTY REELS & BOXES

Allwidths, sizes.
- COMPETITIVE • FROM STOCK

~ Recording Supply Om:J 1233 Rand Road
Div. of Des Plaines, IL 60016 ,•..
Polyline Corp 312/297-0955
For More Details Circle (66) on Reply Cardr------

Help!
Anytime you have
a question about
your subscription to
Broa:Jcast Engineering,
please include a
mailing label to in
sure prompt service
on your inquiry.

Change of
Address
If you're about to
move, please let us
knew approximately
four weeks before
the move comes
about. Simply affix
your present label
here, and carefully
print the updated in
formation below.

Please Help Us to Serve You Betti

Broadcast Engineering
P.O. Box 12901
Overland Park, KS 66212

Name n
(PleasePrint)

Employer - ·-¡

Address

City State Zip -

L-----------
BROADCASTENGINEERI
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er located below the picture
.J. A keyed back-porch clamp
tains true black level when
ating with either composite or
omposite video.

\, 1For More Details Circle (96) on Reply Card

Wow and flutter meter
'' ' new wow and flutter meter for

king and alignment of audio
videocassette recorders and
ables has been introduced by
ips Test and Measuring Instru
ts, Inc.
se meter, PM6307, consists of a
¡tal-controlled oscillator at 3 kHz
.15 kHz, a measurement section
two analog meters 1 indicating
and flutter to 30/o, each in

e ranges. Measurements can be
e using a weighted frequency
onse, a linear frequency re
se and via an external filter for
ial work in the laboratory.
\rn PM6307 can differentiate
.een electrical and mechanical
lerns. Generally excessive wow
utter readings are indicative of
hanical wear or failure and
is often associated with faulty
ronic circuitry. A standard DIN
,t/output socket located on the
t panel of the meter easily
ects the instrument to be

Numbers
tan make all
ithedifference.

tested. There are also BNC connec
tions on the rear of the instrument
for input and output signals.
The 3.3-pound unit will measure

input signals from 2 mV to 10 V.
indicating use with turntables using
electromagnetic cartridges directly.
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Fluid head and tripod
Cinema Products Corporation has

announced the availability of the
new Universal 808 fluid head and
tripod.
The ultra-lightweight Universal

808 fluid head (2.8 pounds) is
designed for use with all Super-8
cameras, and lightweight 16mm and
video cameras (with low C.G.)
weighing up to 12 pounds.
Special features of the Universal

808 fluid head and tripod include a
quick-leveling claw-ball & cavity
sytem; AUTOSLIP self-adjusting
breakaway free pan; and HYDRA
LOK -a lock/tension device which
assures safe locking in any tilt
position. The Universal 808 fluid
head and tripod permits smooth
pan-and-tilt movements, and is fully
operative in a temperature range
from -4°F to +167°F without
changing fluids.

On June 25, 1876,
George Armstrong
Custer ignored his
scouts' warnings
of many Indians
gathered at Little
Dig Horn. Sohe rode
out with 250 men
to "surround" 6, 000
Indians. This was o
serious error.

i It is always o serious error to ignore numbers or
htolk about them in vogue terms. OPA(Business

1Publicotion Audit of Circulation, Inc.) guoron
C'Jt'teesthe circulation figures of our member

magazines -'-- issue after issue. When you ad
vertise in OPA-audited magazines, you get pre
cise, nonpromotional numbers.

BP1 A.. We count, so
,........ your ads will.

», 'his OPA-oud11edmoqozme donored rhe space for 1h1sad with «eo«-e
nd production costs coornboreo by OPAagency and advertiser mernbers

The Universal 808 fluid head and
tripod is priced at $300.00.
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Colorcamera with
diagnostic interface

A new broadcast color camera
with state-of-the-art features that
raise camera technology to a new
level of sophistication has been
placed on the market by Ampex
Corporation.
The BBC-10 color camera was

shown for the first time at the 10th
International Television Symposium
and Technical Exhibition, June 3-10
at Montreux. Switzerland.
The new camera features auto

matics with digital memory and
intelligent. digital controls that
streamline operations while mini
mizing operator errors, according to
Donald V. Kleffman, Ampex vice
president-general manager of the
audio-video systems division.
This digital technology goes one

step further. Through a full diag
nostic interface with the camera
automatics. the operator is informed
when a command cannot be com
plete and why. The BCC-lO's multi-

continued on page 76

UNIMEDIA ULTSERIES
The most advanced Receiver/Monitor

available today!

UNIMECIA SMT SERIES
Studio Quality Color Monitors

UNIMECIA UMT SERIES
Low Cost Color Monitors and Monitor Receivers

All with the latest State-of-the-Art
"MOS" circuitry and isolation

power transformer.

•¡.\

75t, 1977
/

DISTINCT
LINES

(And More To Come)

unimeoia
unlmeola
unlmeola
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saves you time
and money

Check us for best cash discounts
in broadcast components

.e,

-

I·- II- 11_·0-r-~- ,.~-
-:····== ,! 0=· 11 ~F ~0;+':~=e o.·-:•·.,-L~ ~

SCULLY 260-B, American made
- reliable A IC or servo capstan

(215)437 -0607
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Digital Air
Temperature
The Announcer's Friend

~ Indoor and Outdoor Sensors
~ Walnut-Finish Console
~ Gold Anodized Panel
~ Multi-Sensor Selector
~ Remote to Any Distance
~ l/2" Sperry 7-Segment Display
~ Slaves Available

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

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

(214) 17Texas 631-2490

Electronics, Inc.
P. O. Box 7225B
Dallas, Texas 75209
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plex system also permits the use of
a 112-inch (12.7 mm) ultra-small
cable.

BBC-10 offers "on demand" ACT
for extended tube life. With the ACT
system off. BCC-10 tubes perform
like non-ACTs. With ACT on, spe
cial circuitry activates the ACT
system only when excess scene
highlights are present. thereby in
creasing the life of an ACT tube
substantially under typical operat
ing conditions.

If ACT tubes are not desired, the
BBC-10 accepts standard tubes; no
modifications are necessary. (The
system also accepts over 25 differ
ent lenses from all manufacturers.)
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TBCand standards converter
Consolidated Video Systems has

introduced a new PAL-M digital
video signal processor that in
corporates both time-base correc
tion and standards conversion in a
single. 31/2-inch (8.9 cm) high pack
age. Called the CVS-515, the new
TBC accepts monochrome or color
NTSC or PAL-M signals from any
heterodyne VTR, and produces a
stable. time base corrected PAL-M
signal. Since the CVS-515 also
includes a standards converter,
NTSC equipment can be used in
PAL-M systems. and programs can
be easily interchanged between
NTSC and PAL-M countries.

The CVS-515 is a complete video
signal processor and includes these
built-in features: sync generator
with gen lock. correct color drop
out compensa tor. line-by-line veloci
ty compensator and a processing
amplifier. A two-line window of
correction allows correction of tapes
with large timing disturbances or
unframed edits.
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ATSunit available
The automatic transmitter opera

tor. introduced by Widget Works,
Inc.. is a complete ATS controller
for the broadcaster. Guaranteed to
meet FCC specifications for ATS
control for one year from the date
of delivery, the micro-processor
based unit monitors and controls
power, modulation and hours of
operation.

ATS operation eliminates the re
quirements for 3rd-class licensed
operators and transmitter readings.

A single automatic transmit
operator handles up to four tr
milters for an AM-FM combina
with proper options. Remote con
with wire line, STL, or subaud¡,
links is a build-in option.

All hours of operation for
entire year are programmed into
unit at the time of manufacn
eliminating the necessity to reset:
timeclock on the last day of e
month. Calibration is perfor
with a calculator keyboard, so 1
no manual adjustments need¡
made.
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Telecontrol system
Moseley Associates has in

duced their TCS-1 Telecontrol :
tern. The TSC-1 is designedla\I
operate over a two-wire 3
voice-grade-type date circuit
equivalent radio circuit.

Applications for the TSC-1 inc
command and status (tally-b
from broadcast transmitters, e
tronic news gathering or si
antenna systems, microwave tri
mitters and receivers, r emof
located TV cameras, or industas
applications.

Consisting of a command term
and remote terminal, the TS
provides eight command and e
status functions. It is designed
that two systems may be comb'
on a single interconnecting pa
provide a total of 16 command
16 status functions.
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Image repositioner
A new digital TV compressor

use in TV special effects has b
introduced by the Professional Vi
Group.

The model 1080 Video Im
Repositioner can be used to moi
window insert of the most impor
element of a TV scene to
desired location on the screen 1

FREE CATALOG & AUDIO APPLIC
CONSOLES

KITS & Wtll
AMPLIFIERS

MIC., EQ,AC
LINE, TAPE,C
POWER

OSCILLATORS
AUDIO

~

OPA MP LABS-INC TAPE BIAS
10JJ N.SYCAMOIH AvE • POWER SUPPLI
t?i~iAq~~E~u6cAllf.qooJa
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I

~ion of the cost of the more
cnpl~xequipment. Prerecorded
eotape. film and slides as well as
video images can be reposi

ed anywhere on the TV screen.
ames B. Tharpe, manager of the
Video Group, indicated that in
1t instances the selection and

'"'iation of the key element of
rest in a scene for repositioning

i~~proven more effective than the
.;;IJrtionof a compressed full frame

e.
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Darlington transistor series
series of monolithic Darlington

1 easistors that switch up to 500
::ius in 400 osee is available from
W Power Semiconductors.
re NPN devices, suitable for use
igh speed power circuits, have a
ictor-emítter voltage range of
to 500 VDC. The series, desig
d SVT6000, can withstand a
inuous collector current of 15

"Alls and peak currents of 20 amps.
r dissipation for the devices is
atts while the junction tempera
range is -50°C to +150°C.
e sustaining voltage rating for
SVT6000, 6001 and 6002 are
350 and 400 volts, respectively.
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MASTER AUDIO METER™
Toward the development of excellence

Excellence is achievable if it can be measured. Master
Audio Meter is a precision dual-channel panel instru
ment that can display those important PEAK program
levels as well as RMS (VU) values, selectably in stereo or
simultaneously in mono.

Master Audio Meters combine exceptional resolution
and accuracy over a wide dynamic range with easy-to
read light bars providing the precision measurement
capability so necessary in the development of audio
excellence.

MICMIX AUDIO PRODUCTS, INC. DALLAS, TEXAS 75220
2995 LADYBIRD LANE 12141352-3811
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Our only business is the absolute dedica
tion to the distribution of ALL brands and
types of audio and video recording tapes
-from simple audio cassettes and Fideli
pac broadcast cartridges through reel-to
reel tapes. U-Matic video casselles right
up to 2" Quad video tapes.

Please call. write. or circle number
indicated for our catalog-the most com
plete in the industry-and compare
prices.

DIMENSION3 RECORDINGCO.
BOX326
New Milford. N.J. 07646
(201)265-5599

ForMoreDetailsCircle(74) on ReplyCard

We manufacture Calls, Contactors, Meter
Switches, Plug Ins, C.S. Transformers,Light
ing & S.D. Chokes, plus complete Phasing
Systems.

GelecoElectronics Ltd.
2 Thorncliffe ParkDr. #28
Toronto, Canada(416)421-5631

~ro~ssional··..Pllices
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VIR JAMES
.• CONSULTINGRADIOENGINEERS

l~laiApplications end Field Engineering
ComputerizedFrequencySurveys

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

¡¡1:ÍDENVER, COLORADO 80206
MemberAFCCE

pplied Video Electronics, Inc.
DIOSYSTEMSDESIGNAND INSTAL
IONENGINEERING.REFURBISHING/
DIFYING COLOR CAMERAS AND
ADRUPLEXVIDEOTAPERECORDERS.

Post Office Sox 25
Brunswick, Ohio 44212
Phone (216)225-4443

,,, W. H. BRADLEY, P.E.~I B. L. BRADLEY, BS/EE
(1: Consulting Radio Engineer

Enginefuing Applications
& F,1eldEngineering

Phone: 918-245-5444
300 Wes/ 41Street.

SAND SPRINGS. OKLAHOMA, 74063

1JSI, 1977
, ~I

SMITH and POWSTENKO
Broadcastingand Ielecomrnurucalrons

Consultants

2000 N. Street, N.W.
Washington, D. C. 20036

(202) 293-7742

MERL E. RINEHART, P.E.
CONSULTING RADIO ENGINEER
Apoucanons and Field Engineering

P.O. BOX 162, WOODLAND PARKWAY
STATE LINE, PENNSYLVANIA 17263

(717) 597-9160

McCLANATHAN& ASSOCIATES
('""·'u(t111q Fmnnerrs

APPLICATIONS& FIELDENGINEERING
TURNKEYINSTALLATIONS-RADIO & TV

DIRECTIONALANTENNADESIGN
P.O. Box 750

PORTLAND.OREGON97207
Phone: 503/246-8080

TWX910-464~112/Frontler

ForMoreDetailsCircle(75) on ReplyCard

MIDWEST ENGINEERING ASSOCIATES

Con1uÍlin9 En9inu.u
6934 AN. UNIVERSITY
PEORIA, ILLINOIS 61614

(309) 692-4233
MemberAFCCE

RALPH E. EVANS ASSOCIATES
CONSULTINGCOMMUNICATIONSENGINEERS

216N. GreenBay Road
Suite 208

Thiensville,WI 53082
Phone: (414)242-6000 MemberAFCCE

JamesTiner. President

TINER COMMUNICATIONS SERVICE, INC.
"We Specietue tn Towers..

Complete Towerand Antenna
tnstauauon and Service

PO Box 3827. 15201HickmanRoad
DesMoines. Iowa 50322 15151278·5501

Joseph & Donna Roizen
VIDEO CONSULTANTS

International TV Systems
Marketing /Technical Writing
800 Welch Rd .. Suite 354

Palo Alto, Ca. 94304
Tel: (415)326-6103
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TRAINING
FIRST PHONE in six to twelve weeks through
tape recorded lessons al home plus one week
personal instruction in Boston, Philadelphia.
Detroit. Atlanta. St. Louis, Seattle or Los
Angeles. Our twentieth year teaching FCC license
courses. Bob Johnson Radio License Preparat
lion. 1201 Ninth, Manhattan Beach, Calif. 90266,
Telephone 213-379-4461. 8-75-11

GET YOUR FIRST TO GET THERE FIRST! DON
MARTIN SCHOOL OF COMMUNICATIONS/ Since
1937. training Broadcasters tor Broadcasting! 1st
Phone !raining using latest methods and com
pletely equipped Transmitter studio. Call or write
for details and start dates. Don Martin School,
7080 Hollywood Blvd., 5th floor, Hollywood, CA
90028. Call (213) 462-3281 or (213) 657-5886.

8-75-tf
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TRAINING (Cont.)

EARN YOUR ELECTRONICS DEGREE by corre
spondence. G. l. Bill approved. For free
brochure. write Grantham College of Engineering.
Information Desk. 2000 Stoner Avenue. Los
Angeles. Calif. 90025. 8-72-tf

PASS FCC firs! and second class exams with
new 21-lesson. 450-page course. Starts with
basic electricity Over 600 FCC-type, multiple
choice questions and sample exams included. No
previous technical knowledge required. Com
mercial Radio Operator Theory Course. #15-01.
Only $5.95. Ameco Publishing, 275G Hillside
Ave .. Williston Park. N.Y. 11596. 8-72-tf

PASS FCC EXAMS with Ameco books. Each
book contains FCC questions plus simplified
answers plus FCC-type exams and answers. 3rd
class includes broadcast endorsement $1 .25. 2nd
class $2.50. 1st class $1.60. Free catalog. Ameco
Publishing. 275G Hillside Ave., Williston Park.
N.Y 11596. 8-72-tf

REI offers intensive but quality instruction for 1si
and 2nd class FCC license preparation. State
approved for Veterans training. Student housing.
Free brochure. 2402 Tidewater Trail. Fredericks
burg. Va. 22401 or Phone 703-373-1441. 7-77-81

SERVICES

FREQUENCY MEASURING SERVICE-WE'RE #2
-MONITOR REPAIRS-MOBILE UNIT-covers
Northern 21.i Ill .. Eastern Iowa. Eastern Minn ..
Southern 21.i Wis .. Western Mich .. and Western
Ind .. monthly. Radio Aids. 528 Ravine Ave .. Lake
Bluff. Illinois 60044, (312) 234-0953. 2-74-tf

COMMERCIAL RADIO MONITORING CO. Preci
sion frequency measurements since 1932. Local
and mobile service covering entire midwesl plus.
Tes! instruments. counters. monitors repaired
and certified. t.ees Summit. Mo. 64063. (816)
524-3777. 9-74-lf

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

HELIAX-STYROFLEX. Large stock-bargain
prices-tested and certified. Write for price and
stock lists. Sierra Western Electric. Box 23872,
Oakland. Calif. 94623. Telephone (415) 832-3527.

1-73-11

CAMERA TUBES ... ALL TYPES EXCEPT ORTHl
CONS CAN NOW BE RECONDITIONED AT AN
UNBELIEVABLE PRICE. LEAD OXIDE TYPES
$300.00, VIDICONS FROM $35 TO $200.00. ALL
RECONDITIONED TUBES COME WITH 500 HOUR
WARRANTY. FOR DETAILS WRITE: RODONCO
ENGINEERING. CAMERA TUBE DIV .. 4020
STAPLETON DR.. BLOOMINGTON. IND. 47401.

8-75-tf

TRANSMITTER TUBES-Save 40 to 50%.
3CX2500. 4CX5000. 4CX10000. 4CX15000. 4CX-
35000 and many others. Write for details: FREE
LAND PRODUCTS CO.. 3233 Conti SI.. New
Orleans. La. 70119. 504-822-9223. 11-76-121

BUILD YOUR OWN TV AND RADIO PRODUC
TION EQUIPMENT. Easy, inexpensive. (mostly
IC). Plans or kits: Special Effects Generator,
Automatic Logger, Vertical Interval Video Switch
er. Solid State Lighting Board. Preset Audio
vioeo Board. Preset Lighting Board, Crystal Con
trolled Wireless Mikes with Matching receivers.
Subsonic Tone Control for audio tapes. 8MM
SOF Cameras and Projectors, Distribution Ampli
fiers (Sync. Video. Audio). Audio Control Boards
(Studio & Remote) Proc-Amp with compensation
and regeneration for adapting Helical Scan VTR's
to broadcast standards. PLUS specialized corre
spondence courses in TELEPHONE Engineering
($39.50). and Integrated Circuit Engineering
($49.50). Plans from $5.95 lo $15. SUPER
CATALOG plus years updating of new devices Air
Malled $1 .OO. Don Britton Enterprises. P.O.
Drawer G. Waikiki, Ha. 96815. 5-77-321

CARTRIDGE RECONDITIONING SERVICE:
CLEANING-NEW PARTS-NEW TAPE. 12 Years
Experienced Personnel. Write for additional in
formation & price sheet. MASTERTONE COMPA
NY, 1105 Maple. West Des Moines, Iowa 50265,
515-225-6122. 8-77-tf

SERVICES (Cont.)
LIGHTNING PROTECTION on a budget.
nomical and proven method. Details and ~
list $3. Robert Lowery, CE, Box 451, War~"
Virginia 22572. 7-i!

WANTED
WANTED: All surplus broadcast equipme
especially clean A.M. & F.M. transmitt¡fl
capacitors, 112 Clark & Potomac Phase monl9
Field Strength Meters, etc. High prices.n
custom duties paid. Surplus Equipment Sal~
2 Thorncliffe Pk. Dr., Unit 28, Toronto 17, C;
Canada (416) 421-5631. 1-·11

WANTED: Pre-1926 radio equipment and tus!
August J. Link, Surcom Associates, 305 Wis'!I
sin Ave . Oceanside. Ca. 92054, (714) 722-6H !

3-·~,

WILL PURCHASE FOR CASH any ol your exit¡.
tubes-t ransmitt ing. camera types; anythinlrt1
good condition. including lamps and electntl
parts. Write to: S & M Associates, 1231 WJ~
view Street, Far Rockaway, N.Y. 11691.

4-77-e&

DOES ANYONE in North America stock beltJ
the Bauer telecine projector sold by Nore>
Please contact: Trumbull, 833 Balra Dr.E
Cerrito. Ca. 94530. 8-~I

VIDEO EQUIPMENT in good condition tor~·.
panding video facility. Need vtdeocassettes ía
quad recorders, film-to-tape transfer mactst
color monitors (Conrac, Sony, etc.), test B~.
(waveform monitor, signal generator, ver1·
scope, etc.). character generators, SMPTE I
code generators. switchers, TBC's, rou
switchers, DA's, audio, lighting and p
equipment. Will pay cash. One Pass Video,
Third St., San Francisco, CA 94107, (~Jl
777-5777. 8-21

LOW FUNDED HIGHLY LISTENED FM co~
station needs a stereo production board to
unue operating. Will pay shipping from anyv
in continent. Write: Chief Engineer Bob Sol
WNTC, Clarkson College. Potsdam, N.Y. 1;,.,,
or call (315) 265-3227 evenings. 8-~

WANTED: Good used equipment for new stia
FM. 313 foot tower. 3 or 5 KW transmitter, st
equipment. Need everything. Lakes Broadcas
1671 E. Montana Ave., St. Paul, Minn
~100. 8-

EQUIPMENT FOR SALE
TWO AMPEX VR-3000 Portable High
Videotape Recorders, in carrying cases,
three video heads. battery packs and
braces. Top condition and sensibly priced.
380. Broadcast Engineering, Box 12901, Ove~
Park. Kansas 66212. 7-r.•

H/P 75338A Precision Dist. Analyzer-$""
HIP 205AG Precision Tone Generator-$
Spotmaster 4BEM100 Mono Console-$41

Ampex AG-350-2 with Console-$1 ,500.00.
separately. Contact: Joe Salvador, 214/363-·

8-

IVC 9000 VIDEOTAPE RECORDERS. Low h
well-equipped. Several available for imme
delivery. Dept. 385, c/o Broadcast Enginee
Box 12901, Overland Park, KS 66212. 8-

BEAUCART MONO CART MACHINE, 3-cue,
Forward, New-$880. Demo-$750. Russco I
Phono Preamps, Balanced, Model FPMB, N
$130. Demo-$85. Used Specter Sonic Co
miter 610, Good Condition-$450. We Boy
Trade Used Equipment. Fisher-Burke Pro-At
P.O. 2468, Phoenix, Az. 85003, (602) 257.(

8-

VERY GOOD IGM automation system:
programmer with 7 voice and 2 music chan
net switcher, 2 r/r Revox (stereo) music d4
time announcer, 6 playbacks, lnstacart and
step RAM. 2 racks, etc. Call McKee, 405
1224. KWCO, Chickasha, Ok. 8-

FOR SALE OR TRADE for equipment. 1 IJ
334 Dolby Unit; 1 Mosley ADP-220 Data Pr
Comp. with Tolerance Alarm and Multi-SY·
Combiner; 2 Spotmaster Mono Cart Macl
Rec/Play; 2 Audimax Ill's; 2 Audio Consol'.
Turn Tables, Freq. and Mod. Monitor; 1 An
PR-1 O Tape Recorder with electronics.
Further Information Call or Write: WIOO-Fd
Bala-Cynwyd Plaza, Suite 201, Bala-CynwY •
19004, (215) 835-6100 8-•

BROADCAST ENGINEER. ·~
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EQPT. FOR SALE (Cont.)
I M5534 EXCITER. $500; Gates M6144A
:eak limiter, $275; Early Gates Studloette
le, $150; available in summer. Hewlett
1d 335B Modulation Monitor, $275; Rust
e Control, $200. Call eve. (203) 261-2392.

7-77-2t

EQUIPMENT FOR SALE: Sony DXC-500B
camera, C6-101 Sync. Generator, DA-101
distributor, PSA-101 phase shifter. Ball
rs waveform monitor, Hercules 5302 &
tpoo & dolly. All equipment In excellent
on. Best offer over $6,500. William H.

m, Jr., 222 St. Paul Street, Suite 3406,
ore, Maryland 21202, (301) 539-6500 or 539-

8-77-1 t

MOBILE UNIT, 3 PC70's, 1 PCP70. 1 6x4
er, 1 6x2 Audio. Grass Valley and

ulx Terminal. Conrac Monitors. (213) 425-
>.0. 1813, Hawaiian Gardens. CA 90716.

8-77-2t

1 KLYSTRONS-GL-6239, Channel 34 thru
ti 44. Low Hours-Little Use. M'\ke offer.
:l-299-9753. 8-77-1 t

LE-1,000 Watts FM broadcast transrnu
.s exciter. Exciter available If desired
ti: Joseph Bahr/WVIS. Box 487. Fredenk-
1. Croix 00840. 8-77-3t

I TRANSMITTER now being used on
ii 34. Visual/aural G.E. TI-25A Mod1f1ed
~nd to 25 KW. Reasonable offer. 213/466-
. KMEX-TV, 5420 Melrose Ave .. L.A., Ca.

8-77-11

E SALE-Magnavox CV-400 color camera
Panasonic WV-2100 color camera &

IUSí775.00. Dynasciences 444 video en
-$150, #54 pulse D.A.-4 at $35, #330
urst generator $150, #832 image enhancer
#6000 processing systems-2 at $650

ll2 TBC, make offer. IVG 800 as/me 1"
'2000. Sony 1" VTR. Shintron #367 seg
$1775.00. #31O sync generator-$225.00
ffer on all or part. Call Doug Kanczuzew-
14) 634-2222. or write e/O Vldeodeucs
2121 S. Manchester Ave., Anaheim, Cali-
12602. 8-77-1 t

ILM PROCESSOR-Technology "Little
soper 8-16-35mm. MMCA, 15 So. 6th si..

\Ilia, Missouri 65201. 314-443-1571. 8-77-1 t

OWER-self-supporting Truss-Con. Only
O in place. Illinois location. BREINER
'~ENT CO., P.O. Box 11496, St. Louis.
i 63105, 314-721-2311. 8-77-1 t

lH BAND VHF 50 KW Transmitter
. RCA TISO AH. Excellent condition.
y on air. Includes VSBF and cutback kit.
: T. Arthur Bone, Poole Broadcasting
• Catamore Boulevard, East Providence,
14. Telephone: 401-438-7200. 8-77-3t

··1DGELABELS: New, non-smear pressure
e labels. Fits all cartridges. Comes white
lors. Write for FREE sample-MASTER
:OMPANY, 1105 Maple, West Des Moines,
"265, (515) 225-6122. 8-77-tf

ILE BY BID- TELEVISION MOBILE UNIT
d with two RCA TK 44B color cameras,
'ed to handle six, TK 40 video switcher,
~o RCA TA-TE-60B effects and mix
rs. RCA BC7 audio console, reel-to-reel
rt tape, audio terminal equipment to
about any situation. Conrac color video
mg for directors position, Tektronix 650
s for video operators position. Housed in
)t trailer recently refurbished, new tires.
ind paint. Equipped with 15 tons of air
In, extremely comfortable to operate as a
unit or would make a great semi-perma
ntrol room. The university reserves the
accept or reject any or all bids. Call Don
' a\ area code (207) 866-4493. for detailed

ra1 description. Bids will be opened
, August 2, 1977, at 10:00 a.m. DST, in
:hasing Department, University of Maine,
lt1aine 04473. 8-77-1 t

ILE-BTA 5-10F RCA transmitter, com
for parts. Many 8008X tubes, unused,

·titude of used coils & capacitors. CFBC
'.O. Box 930, Saint John, N.B., Canada
'(506) 652-1680. 8-77-1t

BLADES-Single Edge, Tape Editing.
25884B Highland, Cleveland, Ohio 44143.

4-77-12t

t, 1977

EQPT. FOR SALE (Cont.)
BROADCAST CRYSTALS for AM. FM or TV trans
mitters frequency change, repair or replacement
of oven types Also new vacuum typos lor RCA.
Gates. Collins. etc transmitters Oualuv prod
ucts. reasonable onces and better delivery' Don't
be without a spare crystal Frequency change and
service for AM and FM lrequency monitors Over
30 years in the business Eidson Electronic Co .
Box 96. Temple. Texas. 76501 Phone (617)
773-390t 12-74-tf

MOTORS FOR SPOTMASTERS
NEW Paps hysteresis synchronous motor HSZ
20.50-4-4700 as used rn senes 400 and 500
machines Pnce $49 00 each prepaid. while they
last 90 day warranty Terms check with order
only. no coo·s Not recommondod for Tapecaster
senes 600 or 700

TAPECASTER TCM. INC. Box 662
Rockville. Maryland 20851

1·72-11

DON'T PAY S150.00-S280.00 each tor VIDEO or
PULSE drstnbunon amps You can save your
organization a few thousand dollars if you have
someone who can solder and follow simple in·
struc nons We supply completed broadcast
quality video and pulse cards. w11h card
conductor and pull handle. to drive 5-75 ohm
lines AVAILABLE ONLY PER THIS AD Will ship
prepaid. COD or PO from Credible Co TELE
TEC. 8688 ROYAL DRIVE. NOBLESVILLE. !NOi·
ANA 46060 VIDEO 3601-VDA PULSE 3601-PDA.
complete with instructions. $50 00 each 6-77·3t

EXCESS INVENTORY SALE-Brand New In
Box-LDH-1 Color Cameras Broadcast Oualuv
Complete w11h built-in Sync/genlock. FCC En·
coder Instruction Manual Extremely stable
registration and color balance Special Price
S6.500 ea '1 Tubes. Lenses. Voewfinders available
as required PC 70 including Contours. Encoder
and Ang J·l -$32.000 ENC·l (Portable LOH-I)
incl Head Backpack. Battery Pack, A C Supply
-S15.000 Also available wuh 15-150 I 2 O Lens
and broadcast plumbicons-$20.000 Canyon
Associates. 1355 Dnftwood Drive. Palm Springs
Calof 92262 Telephone (714) 327-3330 Telex
67-7341 7-77·21

MONAURAL PRODUCTION STUDIO in two six
1001 racks. completely wired With Crown SS702
reel to reel, Rapid-O R0212 record/play cartndge
machine. Sparta RA4 remote mixer. Grommes
ST20 monitor amplifier. Jensen model 2 speaker
Custom built switching and patch panels. meter
panel. tel co line patching Also cartridge racks
and other miscellaneous equipment W·ll sell as
complete system or by .ndivrdual piece Write for
complete mrorrnauon including diagrams. photo
and onces Gary C Knaack. RDP Investments.
359 San Miguel Dnve , Suite 304. Newport Beach.
California 92660 7-77-21

MICA AND VACUUM transm1t1ing capacitors
Vacuum relays Large stock. rrnmediate delivery
Price nsrs on request SURCOM ASSOCIATES.
305 Wisconsin Ave . Oceansirte. Ca 92054, (714)
722-6162 3-76·11

A FEW COMPETITIVELY PRICED used Revox A77
& A700 decks available Completely recond111oned
by Revox, virtually ind1s11ngu1shable from new
and have the standard Revox 90 day warranty tor
rebuilt machines sausiacuoo guaranteed Wr11e
requirements to ESSI. Box 654, Hicksville. N Y
11602 (516) 921-2620 5-76-11

DISCOUNT BROADCAST AND STUDIO EQUIP
MENT. New and Rebuilt Cart and Reel Record·
er s. Consoles. t irnu er s , Monitors. Preamps,
Mic's, Speakers. Turntables. racks, turnuure. re
conomonmq services. parts AUTODYNE Box
1004, Rockville. Maryland 20650 2-77-11

HELP WANTED
DEE JAY. First Ticket Will train Small market
station, 5,000 watt. in southwestern Wyoming
Send tape and resume to P O Box 432.
Kemmerer, Wyoming 63101 7-77·2t

SALESMAN with ab1!11y to do procuc uon
Requires serving out of town accounts Send
resume to P.O. Box 432. Kemmerer. Wyoming
63101. 7-77·2t

THE REX HUMBARD MINISTRY has immediate
openings tor experienced video operator/engi
neer, technical supervisor, unit manager. and
maintenance engineer. Some national and inter·
national travel required Send resume to D
Ginaven, 2690 State Road, Cuyahoga Falls, Ohio
44223. 6-77-1 t

HELP WANTED (Cont.)
NETWORK-AFFILIATED TV STATION in beauutul
East Tennessee seeks experienced studio onqr
ncor Must bo wou-cuanuoo rn marntcnance and
repair of quad and noucat videotape, studio
cameras. and rrucrowave Good pay tor the nght
person 10 move 10 this scenic arca of lakes and
mountains Company paid medical insurance and
retirement Contact BROADCAST ENGINEERING,
Dept 367. Box t290t. Ovr-rtand Park. Ks 66212

6-77-11

CHIEF ENGINEER-TELEVISION SERVICES:
DUTIES Responsible !or Ifie tecbrucal operation
and maintenance ol all the equrprnont contained
111the tcrevrsron lac1l11y Assists other Library
Commurucauons Center uooaruuoors wllh equip
ment operation and rnamrenanco OUALIFICA
TIONS A thorough knowledge of TV receiving/
transm111ing. cucuurv. soud-state erecuorucs.
and videotape servo systems is required Musi
hold a minimum or d current first class FCC
ncense STARTING DATE September 1, 1977, or
as soon as possible 1t1ereat1cr SALARY Nego11
able based upon experience and quaut.canons
APPLICATION DEADLINE August 31 1977
SEND RESUME TO Mr Robert C Arcl1Cr
Director of Television Services Southeastern
Massachusetts University No Dartmouth Mass
02747 SMU is an Att11mat1v£> Action/ Equal Op
ponurutv Employer Aopucanons from women
and members ol rmnontv qrovps are particularly
encouraged 6· 77·I t

EXPERIENCED ENGINEERS. Technical schooling
and first phone license required EOE Send
resume and salary requirement to KBMA· TV 30t 7
Belleview. Kansas C11y MO 64t06 6-77-21

CCA FM10DS EXCITER tuned 10 96 7 MH1 and
associated SG-1 D stereo gPncrator usco manu
ats both tor $2 000 Moseley SGC-4T subcaruer
qe ner at or al 67 KHl used manual $300
McMartin TBM-3000 Freo Monitor used 96 7
MHz $40 Gates GTA·BBF Freq Comparator
used $50 MiralPI AA I EBS rcvr . $25 or best
otter Contact CE or GM 2t8 236-7900 7 77-41

MAINTENANCE ENGINEERS-KCRG TV is rn
process ol expanding 115 maintenance staff and
is seeking strong candidates w11h t st License.
solid backgrounds in general TV broadcast
eíecuorucs and rmrumurn experience of three
years invotvmq the totf owmt Cameras, Character
Generators Design and Fabrication High
Powered C Band Radar Microwave Ouad and
Helical VTRs RF Romoto Control Switchers
Video For mlorrnauon write Chief Engineer
KCRG STATIONS 2nd Avenue at 5th Street. SE.
Cedar Rapids Iowa 5240t 3t9-396-6407 EQUAL
OPPORTUNITY EMPLOYER 7-77-21

EXPERIENCED TELEVISION OPERATORS are
needed at an all ne11 3 Studio Teteprooucnon
tacil11y rn Columbus Ohio Aft phases of
tetevisron. rnclud1ng uve production remotes and
ENG All New Equipment corporate benefits and
all new program ideas If you Quality. write
Warner Cornrnurucauons t201 Oientanqv River
Road. Corurnb.s. Ohio. or call (6t4) 299-t 126
Previous Technical or computer background help
ful We are an Equal Opportunity Employer

6-77·1 I

TELEVISION TEST EQUIPMENT PRODUCT MAN
AGER: Large mternanonat manufacturer of TV
test equrprnent seeking Product Manager w11h
technical sales background in broadcast industry
Expansion program r=quues marke11ng and prod
uct direction for grovnng lone of high quality in·
strurnentauon Will requue several weeks training
at European supply centers and responsitnntv
tor complete sales and marketing program in
U S Send resume 10 S Rauch, Ph1l1ps Test &
Measuring Instruments Inc 65 McKee Dr
Mahwah. NJ 07430 Equal Opportunity Employ-
er M/F 6·77-1

CHIEF ENGINEER wanted for Midwestern 01-
recnonaí AM and Stereo FM Broadcast expen
ence necessary Excellent salary and benefits
Need take charge person who takes pride in his
work Dept 383 Broadcast Engineering. Box
t290t. Overland Park. Ks 66212 6-77 It

DIRECTOR OF ENGINEERING-Midwest Public
Television and Radio Full charge of tecnrucal
operation and planning Maintenance experience
required Send let ter , resume and salary require
ment 10 Dept 384. Broadcast Engineering Box
t2901. Overland Park. Ks 66212 8-77-tl

STUDIO OPERATIONS/MAINTENANCE ENGi·
NEER needed Must have solid technical training
and willing to learn Experience desirable Equal
opportunity employer Send resume to Lewis
Brown. KTUL-TV. PO Bo, 6, Tulsa. Oklahoma
74101 6-77-lt
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BROADCAST PRODUCTS DIVISION

INTERNATIONAL RADIO FIELD SERVICE
TRANSMITTER ENGINEERS

We are a steadily growing division of Harris, a corporation with a remarkably
consistent record of expansion in many aspects of communications, and sales
now over the half-billion mark. Broadcast Products Division is a world leader in
television, radio and long range equipment.

This position involves international travel and offers excellent professional
potential, plus exceptional financial opportunities when extended periods abroad
are called for.

Requirements include technical strength in AM and FM broadcast, 3-5 years or
more of directly related overseas experience and at least 2 year Associate's degree
in Electronics (BSEE preferred). Ability to work with minimum supervision is
essential.

Advantages include salary fully consistent with your quallflcatlons, plus overseas
incentives and compensations for internatlonal field expense assistance. Please
send resume with salary data in confidence to: Mr. Lawrence R. Carl stone,
Professional Employment Supervisor. HARRIS CORPORATION, BROADCAST
PRODUCTS DIVISION, Quincy, Illinois 62301.

HARRIS
COMMUNICATIONS ANO
INFORMATIONHANDLING

An Equal Opportunity Employer MI F

OUTSTANDING OPPORTUNmES

I I

This pos.ition will locate you in an attractive
Southeastern sales territory, and requires an
engineering degree. plus solid experience in
television camera, camera set-up and television
systems. Your hands-on experience in these
areas, along with knowledge of broadcast
equipment, and good human relations skills will
make you a key member of an exciting team.

SR. APPLICATIONS
ENGINEER
Your BSEE and 5 or more years experience in TV
systems design, including thorough knowledge of TV
systems equipment, cameras, camera systems and
circuitry will qualify you to join a dynamic staff. This
position offers an excellent compensation package and
advancement potential in a modern Southern New
England facility.

Our client offers an opportunity to participate in a
creative, forward-looking program supporting an
industry-leader product. For consideration, forward
your resume. including salary history and requirement,
to:

PhD: suttoa associates
search consultsnts. inc.
Dept. 564, 101 Park Avenue, New York, N.Y. 10017
Our client is an equal opportunity employer M/F.
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TELEVISION-CCTV Video Maintenance
nicians. Full Benefits. Greater New York,
County or New Jersey Area. Send resu
VPC, P.O. Box 268, New Hyde Park, N.Y.

HELP WANTED (Cont.)
BROADCASTENGINEERINGOPPORTUNI
(coast to coast). We specialize in the plac
of well qualified people in the Broadcast
neering Industry. Openings at all locatio
levels. Confident,ial-no cost to applican
ployer inquiries invited. Contact Alan E. K·
KEYPERSONNEL,116South Main Street,
Main Towers, Wilkes-Barre, Pennsylvania
(717)822-2196.

TRANSMITTERTECHNICIANS-Voice of A
has opportunities for qualified techrücü
VOA stations in California, North Carolin
Ohio. Duties include operations/malnténa
high power shortwave transmitters and
facilities on shift basis. Minimum qualifl
3-years broadcast chief engineer 5 to 50
3-years supervisor of operatlonsrrnalnt
high power military transmitting plant, or 1
lent. U.S. citizenship required. Salary$15-1
Submit standard government application
SF-171 to: VOA Personnel Office, Code
330 Independence Avenue, S.W., Wash!
D.G. 20547. AN EQUAL OPPORTUNIT
PLOYER.
TELEVISION CHIEF ENGINEER, manag
oriented, for leading network affiliate h
Coast area. All new equipment and ex·
facilities. EqualOpportunity Employer. Dep¡
BroadcastEngineering, P.O. Box 12901,
Park, KS 66212.
HATEYOURWIFE?Want to spend a lot
away from home? Have intimate know!
RCA-45cameras?Ampex AVR-2's?Audio
& switchers? Havewe got a deal for you!
young, growing, West Coast Production
ny who needs an operating maintenance
neer. We do most commercials, but also
into sports & programs both live & tape.
have these qualifications (or at least m
them) we'd Iike to discuss the whole si
with you. Send resume and salary requín
to Dept. 382, Broadcast Engineering, Box
OverlandPark. Ks. 66212.
STUDIOENGINEERINGSUPERVISOR-M
able to perform specialized tecnnical
necessary to the operation, installation, 1
cation, and maintenance of television
equipment. Ability to guide, motivate and
vise people. A first class license is a r1
ment. An equal opportunity employer.
resumesto: A. R. Garrett, KTUL-TV,P.0.
Tulsa, Oklahoma74101.
CHIEFENGINEER-ExperiencedChief n
5 Kw AM, DA, and Class A automated FM.,
salary, equipment, and working condl
Midwest small market has good school
and climate. Send resume, references,
requiremets to John David, KMPL Radio
Box 907, Sikeston, Mo. 63801.
ASSISTANTCHIEF ENGINEER for TV SI
Requires first phone, good maintenance
ground and supervisory experience. An
opportunity employer. Send resume inc
salary history to: General Manager, KO·
P.O. Box 2610,Reno, Nevada89505.
FULL-TIMECHIEF ENGINEER: requtrern
elude First Class Radiotelephonet.ícense
perience in the areas of directional
operation, solid state devices, remote
systems, VHF, microwave and radar e(lul.
Full company benefits and top money f1
people. Equal Opportunity Employer.
resumeto: ChesterGrubbs, Director of En
ing, KTOKRadio, Box 1000,OklahomaCl
73101.

Regional adve'rtising
sales offices
Indianapolis, Indiana-Roy Henry, 2469
St., Indianapolis, Ind. 46260,(317)846-70:
New York, New York-Stan Osborn, 60 I
St., Room 1227, New York, N.Y. 10017
687-7240
Mountain View, Callfornla-Oennis Tr/0/1
Bayshore Frontage Rd., Room 102, M•
View, Ca. 94043,(415)961-0378
LondonW.C. 2, Engiand-John Ashcrsft
12 BearSt., LeicesterSquare,930-0525
Badhoevedorp, Holland-John Ashcraft
John J. Lucassen, Mgr., Sloter.veg 303,
6226
Tokyo 1, Japan-lnternatloniil Media R1
tives, ltd., Shiba-Kotohiracho, Minatol
0656 .

BROADCAST ENGINE
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ch to the engineering of a sys'
termine the best selection of

to fulfill each requirement.

broadcast function
:h to master control
um of flexibility between units.
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Rock·emup.

For studio, broadcasting, recording, or public-address, Shure audio con
components offer more features and more performance, dollar for do
than similar equipment. And-just as important-Shure audio compcn
are easier to work with. Their compact size and versatility equip them
an extremely wide variety of audio control applications-and built-in In
output flexibility meansquick set-upanywhere.For a permanent installat1

or a component system that can be adapted to meet any need, Shure
the right combination. To obtain a copy of the Shure catalog, see Y11
dealer or write:
Shure Brothers Inc.
222 Hartrey Ave., Evanston, IL 60204
In Canada: A. C. Simmonds & Sons Limited u "

SHUR

F.orMore Details Circle (1) on Reply Card

Manufacturers of high fidelity components, microphones, sound systems and related circu
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