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We've chalked up more orders for our solid-state,
FMS Series Transmitters than any of our competitors!

Broadcasters all over the world ended their search
for solid-state FM Transmittérs with up-to 8kW of power,
after discovering that TTC has the only-solid-state,
broadband FM Transmitter with field-proven, superior
performance.

Or did they choose TTC to get maximum efficiency,
-rellabmry transparent audio speclf ications and increased
immunity to lightning? Or was it TTC's exceptional -
value? -

Whatever the reasons, they chose TIC.

For more reasons on.why the world is buying from TTC and not
the competmon call Russ Erickson at TTC at (303} 6658000

650, Taylor Ave. Louisvile, CO 80027 (303 665-8000 Fax (303) 673:9900

P T s A e
MO 5

Reader Service #091




Radio Guide

June 1992

A Radio Press Group Publication

Raymond C. Topp

President/Publisher
Bob Dennis

Vice President/Controller
Art Constantine

Vice President Sales
Judith Gross

Editor
George Whitaker

Tech-tip Editor
John Bredesen, P.E.

Transmitter Editor
Steve Shrader

BBS Editor & Sysop
Gordon Carter

Studio Editor

Business & Production
Raymond Topp - Publisher

511 18th Street SE
Rochester, MN 55904
Phone: 507-280-9668
Fax: 507-280-9143

Editorial Office
Judith Gross - Editor

101 S. Reynolds St., Ste. H-405
Alexandria, VA 22304

Phone: 703-370-7943

Fax: 703-212-0838

Advertising Sales Office

Art Constantine,
VP Sales and Marketing

200 S. Van Dorn Suite A-112
Alexandria, VA 22304

Phone: 703-212-0622

Fax: 703-212-0838

Radio Guide (ISSN 1061-7027) is pub-
lished monthly, 12 times a year, by
Radio Press Group Inc., 511 18th Street
SE, Rochester, MN 55904.

All material contained in Radio Guide is
copyright 1992 by Radio Press Group
Inc., and may not be reproduced in any
form without the written permission of
the publisher.

Volume 4, Number 6

vlvnsi_d'e This Issu

Station Stories - Page 48

With a brutal climate, rattlesnakes and intermod, South
Mountain transmitter site is home to 14 Class C FMs.

Bits, Bytes & BBS 12
Contract Engineer 14
Tech-Tips From the Field 17
Radio Basics 20
Studio Site 24
Radio Satcom 38
Links & Lines 50
Publisher’s Page 4
JG’s Earwaves
Radio Update
On The Road: CRL, Tempe, Arizona 11
Equipment Report: Audio Consoles ———— 27
Product Guide 34
1992 NAB Convention Wrap-Up 43
Reader Service Card & Ad Listing 54
How to Submit Articles 54
Radio Guide Bulletin Board ———— 804-468-4957
Equipment Guide Fax Service 507-280-4045

Radlo Guide Page 3



[ Air Cooled

now in power
ratings of
SkW, 10kW,
15kW, 25kW,
35kW, 50kW,
and 75kW

that is stable
under power
with a

of 60hz to
240Mhz.

QUIET
COMPACT
PORTABLE

LY

ALTRONIC

RESEARCH
INC.

Coaxial Load Resistors

CALL TOLL FREE
1-800-482-LOAD

P.O.Box 249
Yellville, AR 72687
(501)449-4093

Dummy Loads

with low VSWR

frequency range

XA For (OMEGALINE) RF

WATER AND AIR COOLED
MODELS FROM 5 to 200KW

T

)

Reader Service #092

Radio Guide Page 4

Publisher’s Page - Editorial

Everyday Heroes

By Ray Topp, publisher

You've spent a few years doing
what you do best, and everything is
working smoothly. The old tube gear
has been replaced, the transmitter
plant has had a thorough tune-up, and
the rat’s nest in the studio racks (you
inherited from your predecessor) has
been replaced with neat punch
blocks. You even took thetime to label
and document it all (well ... most of it).

The old auxiliary transmitter, after
a new set of finals, a good tweaking
and a well-placed kick, is ready for
emergency, stand-by service. An old
E.F Johnson relay (now you know why
you've been saving them for 20 years)
between the two AM transmitters and
the tower, a home-brew interface
with the remote control ... and you
may actually be able to relax.

Everything’s great until the tower
takes a lightning hit on Friday night.
The ATU is history, the telco box has
blown off the side of the building, and
the pole pig is dead.

You go out to the site, fire up the
standby generator and rig up the Marti
for an emergency audio feed. But
what about the ATU? You know that
the old auxiliary transmitter can work
into just about any load it sees, so
using a combination of jumpers and
odd-sized capacitors for a VSWR of
something less than infinite, ... you're
on the air! Your coverage isn't great
but at least the metro area can hear
you.

Hey, you're a hero ... right?
You'refeeling pretty smug as youwalk
into the station on Monday morning.
That is until the GM asks you why you
didn't get the station back on the air
sooner, the PD asks you why he
couldn’t hear the station 30 miles out
of town, and the sales manager won-

ders why you had to “’steal’” the Marti
that they were going to use for the
remote on Saturday morning!?!1?

You're ready to let them have it,
but instead you just smile. This is radio
... and you love it!

Reader Service Cards

By now you've probably noticed
the colored Reader Service Card reply
card. Each month you will find this
dual-purpose reply card inserted be-
tween the pages of your Radio Guide.

If your copy of Radio Guide is
reaching you at the appropriate ad-
dress, then you needn’t do anything.
We'll keep sending your copy of the
Guide to you atthat address as long as
you like, so you don’t need to keep
sendinga new card in every month just
to stay on the mailing list. Of course if
you do change your address or station
affiliation (or are just tired reading a
second-hand copy of the Guide), then
fill out the card with new or updated
information and mail it back to us.
We'll make the changes right away.

The Reader Service Card is also
there to provide you with a way to
obtain additional information from
manufactures and suppliers. Every ad
and every Equipment Report in Radio
Guide has been given a Reader Service
number. If you'd like more information
from a particular advertiser or more
facts regarding a piece of gear found in
our Equipment Report section, then
just circle the proper numbers on the
card.

Note: Our Equipment Guide Fax
serviceis in full swing. Poly-bagged with
this month’s issue is a menu of options
for the Equipment Guide. Keep it avail-
able for easy reference.  R.T.



The Digital Audio
art Machine

eople like the sound

of Digital Audio.

It's revolutionized the
way listeners respond to
radio. Today, 360 Systems'
DigiCart brings consistently
great sound to spots and
ID’s too.

DigiCart delivers the
production values of an ex-
pensive workstation in a
cart-sized format. Seamless
back-to-back cuts. Smooth
fades. Fast and precise editing.

Your production people will appreciate its ease of
operation the first time they use it.

But the best reason to go digital is

. ‘ for quality, and DigiCart delivers on
every count. Rugged Bernoulli cartridges

with a ten-year field track record. Dolby

AC-2 data compression that puts

Six times more audio on every

disk. Optional hard disks by

Hewlett-Packard, with a o ® ™
250,000 hour MTBF figure. And
premium audio specs that leave
every other cart machine in the
dust.
At $3,995 DigiCart is the
most cost effective record-play
,/)f /9
by W

stereo cart machine on the
market today. And it's also the
best sounding one ever made.
Call us today for a brochure on
how DigiCart can bring an even 18740 Oxnard Street, Tarzana, California 91356 U.S.A.
better on-air sound to your Telephone (818) 342-3127 « Fax (818) 342-4372
station.

Bernoulli 1s a trademark of lomega Corp. Ddlby and Hewleti-Packard are trademarks of the respective companies.
© Copyright 1992 by 360 Systems. DigiCart is made in the WLS.A. .
Reader Service #093
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Is it me, or do these trade shows
just keep getting longer and longer?
We have the pre-preview, the predic-
tions, the preview, the early reports,
the late reports, the full reports, the
post-mortem (like any dead patient
deserves) and finally, the loose strings,
followed by the next show’s pre-pre-
views and so on until nausea.

By now you know all about the
must-sees and the can’t live withouts.

Picky Picks and Post
Mortem Peculiarities

by Judith Gross

Pending

Most Ambitious Marriage of
New & Existing Technology: Pacific
Recorders’ ADX, a digital workstation
and automated console mixstation.

Best of Two Good Ideas in One:
Broadcast Electronics’ new line of
solid state AM transmitters with AM
stereo built in.

Most Convenient Device to
Handle Irritating Jobs: ITC’s Digital
Audio Repeater.

Best Resurrection

High-tech wedding, Vegas-style

We have a product highlightwrap (or
maybe “rap”) for you, this issue. |
won’t drone on with a “best of”” or
even a "rest of’ here. But here’s my
own Particularly Picky Picks of the
one essential product which debuted
in each of a unique set of categories.

For Best Cost Cutter: The CD re-
cording system from Harris Allied
which slashed the price of a CD re-
corder in half.

For Biggest (scope-wise, not nec-
essarily in size): The Pioneer CD
changing system which handles 300
CDs or can be strung together for ac-
cess to 9600 CDs. Can almost handle
my own CD collection.

Most Elegant: The Wheatstone
A-6000 console, call it the Caddy of
Consoles, or BSW or Mercedes Benz.

Least Expensive Toy: The Card,
from Digital Audio Arts shown at the
BSW booth. Full fidelity audio editing
on your own PC.
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From The Dead: AM
! stereo, in AMAX radios,
at the Motorola booth
and in Japanese daily
life.

And finally, Most
Unusual Concept:
QEl’'s  liquid-cooled
solid state FM transmit-
ter. Isittrue that the pro-
pylene glycol used in
the cooling system is
edible, or rather, drink-
able? Well | don‘t want
to find out first-hand, but if you find
any happy rodents at your transmitter
site you'll know why.

A lovely trill of lilting acceptance
fromthe bride, and with her “ring”’ the
two were joined together ““in long dis-
tance and local calls, call-in segments
and morning zoos. "

Ma Bell was seen to shed a tear,
and of course, the bride was a little
wired while the groom became ada-
mant at the rumor he had a screw
loose. But the sushi was tasty.

And speaking of Telos, multi-city
success Howard Stern was doing just
that, or rather yelling for one the other
day on the air. Somebody, please, give
that boy his Telos hybrid and calm
him down, for heaven sakes. How else
are we going to hear those graphic
confessions from his all too eager soft-
porn callers?

Ohyes. Glad toseethis year’s NAB
Engineering Conference kicked off
with a jump start from, Mr. Compres-
sion himself: Larry Hinderks, from
Corporate Computer Systems. Dr.
Larry was in rare form, with some new
jokes, yes! All about how we're in an
advanced stage of analog audio:
““We've distorted it as much as we can,

OK, so much for
that. If you think | left
anything out of the Par-
ticular Picks, fax me
your pick, with a prod-
uct category of your
choice, and I'll mention
it down the road.

The bride wore
white, the groom
boasted of feedback
suppression and full du-

plex capability and the
ceremony was held,
complete with sushi and champagne,
at a sufficiently tacky, neon-bedecked
Vegas wedding chapel.

It was Telos’ way of announcing
the 100 Delta hybrid, by “marrying”
the new product — the ““groom” —to a
telephone — the “bride.”’

Hardware sales dance ...

now let’s see how much damage we
can do digitally.”

But | always learn something new
from your talks, Lar. This time it was
that those iridescent chartreuse lines
onyour slides clash mightily with those
hot magenta graph grids.



JG’s Earwaves

Just one footnote on DAB at the
show. After wowing most visitors with
a chip that successfully extracted a
digital signal from FM, USA Digital
engineers had toface one of the skep-
tics who had said, “It couldnt be
done.” He was practically dragged
kicking and screaming over to have a
look-see too. His reaction? “Well, |
never said you couldn’t extract the
signal. | just don’t think you can do
AM.”

It's always something. First it’s
“You can't extract a digital signal.”
Then it’s “Yeah, but you won't solve
multipath.” Next it’s "Yeah, but you
can’t do AM.” Before you know it, it'll
be, ”Yeah, but it can’t do windows.”
Never satisfied.

Kudos to Bob Hammet and Ed
Edison who won the Radio Engineer-
ing Achievement Award. it was at the
Engineering Luncheon and |, as much
as anyone else, was grateful that
Panasonic decided to shell out to
sponsor the luncheon.

But, frankly, | could have done
without that 20 minute commercial
for their products at ear-splitting vol-
ume while we were eating.

A high point of the luncheon, in-
deed, the convention itself, just had to
be Tom Lewis’ speech, “Onthe Shoul-
ders of Giants.”

Tom, who you will remember
wrote ’Empire of the Air,” that terrific
book on de Forest, Armstrong and
Sarnoff, admitted that before research-
ing the three radio pioneers, he was
ignorant of their contributions.

But he also said he was amazed
that those of us right here in the radio
business are sometimes just as igno-
rant. “Sadly,” hesaid, “’there are those
who live in a world of organized am-
nesia ... who don’t want to know.”
Amen to that, Tommy my friend, on
many different fronts.

Tom urged broadcasters to pre-
serve their heritage by uncovering
and treasuring the archives of their
past, includingthe memoirs and notes
of past radio greats. Good suggestion,
Tom. My scribbles are being hermeti-
cally sealed even as you read this.

Oh yes, and post-show, | had a
real blast in my adopted state of Ari-
zona. The occasion was a CRL dealer
meeting and western hoedown in the
Phoenix-Tempe area, where the cac-
tus aren’t shy and the shenanigans are
as plentiful as the gila monsters.

Best of all was the moment two
mean outlaws fired six-guns and kid-
napped two from the party, including
Northeast Broadcast'’s Bill Bingham.
Later on, the two were told to “/Dance,
pardner’’ to the sound of gunfire, until
the local sheriff came and put a
damper on the violence.

So exactly what dance was that,
Bill — the fox-trot or the Tempe two-
step? And with that | think I'll just waltz
outta here myself for the time being.
Music, maestro...

Something wacky going on in your
neck of the woods? Let’s gossip to-
gether. Call 703-370-7943; fax 703-
212-0838 or MCl mail me at #507-
3038. Or write 511 18th St. SE, Roch-
ester, MN 55904. I’'m scouting for
some nifty doo-dads for you to covet so
keep ‘em comin’.

On Target.
Pertormance,
value, and
reliability
through
Innovative

technology.

*BC6DSL 4
*BC6DSR '
*BCSDSL |
*BC8DSR i 5
*BCI2DSL
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Tough Questions on
EBS Still Loom

It's anybody’s guess what will
happen with the FCC EBS Advisory
Group. The committee is scheduled to
terminate as of July 25. But a working
group has been tasked with develop-
ing a new set of technical standards.

The FCC has completed its Notice
of Inquiry on EBS, fielding comments
to a complete revamp of the system.
But there are too many conflicting
proposals to make it a clear cut out-
come.

Some broadcasters maintain that
there’s no need for an overhaul of the
system at all. But new technology and
the input of several regional groups
which have come up with their own
alerting systems contradict that stand.

Among the proposals is one to use
the RDS system as a new emergency
warning technology. One of the chief
benefits is the ability of the system to
test itself off-air, with no need for those
infamous tones to air during prime
schedules. The RDS system has been
used successfully in some localities as a
private warning system in case of
chemical spills.

Adding to the confusion is an ear-
lier FCC docket suggesting a shorter
tone for the on-air tests, from the 25
seconds it now runs to only eight sec-
onds. The NAB has supported that
proposal. Italso has the supportof TFT,
which makes EBS gear.

““We did a small survey and found
that 90% of the stations we talked to
said they favor the shorter EBS tones,”
explained Darryl Parker of TFT.

Parker says the company has sug-
gested that one way to lessen stations’
dislike of the on-air tests would be to
run the eight second test at the same
time every week.

Radio Guide Page 8

Radio Update

Broadcasting and New Technology News

EBS Action, New RFR Guidelines
and SBE Directorship Changes

"If listeners got used to hearing the
EBS test at the same time, they would
certainly sit up and take notice if itwere
sounded during a different time in the
case of an actual emergency,” said
Parker.

He acknowledged, however, that
problems could arise if the actual
emergency occurred at the same time
the test was usually run. He also noted
that stations would probably schedule
the tests during times of low listening,
perhaps overnight or weekend shifts,
when the least experienced personnel
were in charge.

"That could make it more difficult
to know if the equipment were work-
ing properly or to give the regular
employees the experience in dealing
with the EBS system,”” he said.

In addition, the shorter tone
docket is facing another snag. While
the NAB supports it, the association
has now suggested that the Commis-
sion wait and tie the short tone docket
to the question of a complete system
revamp, which were originally sepa-
rate items before the Commission.

Now that comments on both
dockets are completed, the FCC can
adopt proposals on report and order,
delay action, tie the two items to-
gether, or do nothing.

Workinggroups on technical stan-
dards and on education and public
safety are still active, but there’s no
word on whether the advisory com-
mittee’s work will be extended past its
deadline or terminate toward the end

of July.
New RFR
Guidelines Expected

While controversy over the harm-
ful effects of RF radiation has never
been settled, some new ANSI levels on
exposure are scheduled to be ap-
proved sometime this year.

By Judith Gross

The FCC has been using ANSI
standards for time/strength exposures,
but the most recent standards are ten
years old. They take into account body
mass and have set up a table based on
signal strength measures in mWwW/
square cm. For example, for 1 mW/
square c¢m, the maximum exposure
time has been six minutes, and so on.

Now, based on new studies, the
IEEE has developed a revised set of
guidelines which is expected to gain
ANSI approval as a replacement for its
previous guidelines. The new levels
were developed by IEEE Standards
Coordinating Committee 28 and have
already been approved by the IEEE.

The FCC will probably not unilat-
erally adopt the new guidelines, ac-
cording to the Commission’s Dr.
Robert Cleveland. He said the guide-
lines could be adopted in a rulemak-
ing, however.

The new guidelines relax the stan-
dards somewhat for public exposure,
but tighten them up for station work-
ers, who face longer exposure times.

For testing RFR levels, two types of
meters are available from Holaday
Industries (612-934-4920). The RF
Broadband Survey Meter measures
the strength of electric and magnetic
fields, and the Body Current Meter
measures induced and contact RF cur-
rent going into a human body.

But just because there are official
ANS! levels does not necessarily clear
up the public’s confusion about RFR,
Cleveland noted. He explained that
the FCC, which does not even own its
own measuringgear, and the EPAwere
close to a joint RFR policy with a draft
report in 1990.

But either through budget short-
falls, a reordering of priorities or inter-
agency disagreement, the EPA pulled
the report and work on it was halted.

(continued on page 10)



LOG 14 DAYS OF AUDIO
ON ONE DAT, PLAY IT BACK
WHILE STILL RECORDING!

MDL-14
RCS TRACKER

The RCS TRACKER records up to 3 audio sources simultaneously,
and provides random access to any logged time segment -
even by phone - without interrupting the recording.

The RCS TRACKER consistently sounds better, costs less to operate,
and is easier to use than any other logging technology.

The RCS TRACKER is a complete hardware-software system.

2 Overhill Road, Suite 100, Scarsdale, NY 10583
Voice (914) 723-8567 » Fax (914) 723-6651 Reader Service #095
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Radio Update

continued from page 8

The result now, Cleveland noted,
is that there is no clear cut way to
handle RFR complaints. There is not
even agreement about harmful effects
of exposure. He observed that the
public sometimes takes advantage of
the confusion by curtailing a station’s
right to build or relocate a tower, or
worse, by filing lawsuits.

Would the ANSI guidelines hold
upin court? “There’s no tellingwhat a

jury mightdo," said Cleveland. He said
most RFR lawsuits are settled out of
court.

There have been several instances
of RFR problems, some which have
gained national attention. A widow of
an engineer who was exposed to RFR
and died sued his employer, AT&T,
and won.,

Not so clear cut was a Washing-
ton, DC-area case where a complaint

- Get Control
~ of Time ..

Real Time Event Sequencer
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CRL is proud to introduce our new Real Time
Event Sequencer. This one rack height unitis
a seven day programmable event sequencer.
Any combination of eightorone of 255 outputs
can be controlled via a rear panel connector.
The unit can store up to 200 events. The
outputs are selectable either to latch on or
provide half or one second contact closures.
Programming is done via a simple key pad, and
is displayed on a back-lit LCD. Security
keylock and battery backup included. To
control time more easily, write, FAX, or phone:

Circuit Research Labs, Inc.
2522 West Geneva Drive

Tempe, Arizona 85282-3192 U.S.A
(800} 535-7648 (602) 438-0888 FAX 438-8227

Bulietin Board System (602} 438-0459 Telex: 350464
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was filed with the Commission by a
tower company whose workers were
exposed to RFR. A tower with multiple
antennas was the site, and the problem
occurred when one station failed to
turn down its power during the work
period.

The tower company asked for a
policy statement from the FCC's Mass
Media Bureau but never received an
answer, “‘Stations seem to be saying to
tower climbers, ‘If youwon’tdo it we'll
get somebody else’ and they get away
with this,” said one tower climber.

Inamore severe incidenta worker
at an antenna farm looked into the
open aperture of an illegal uplink and
has sustained retina damage. The
owner of the illegal uplink was only
fined $2000 but a lawsuit has been
filed against the company.

One FCC insider suggested that
complaining through a local Congres-
sional representative could bring more
immediate action than working
through the institutions involved.

Cleveland said that while the poli-
cies remain mired in confusion, there
are at least two FCC bulletins which
could help stations deal with potential
RFR problems. OST #65 outlines the
current ANSI guidelines. And OET
#56 is written to answer the public’s
questions about RFR dangers.

But until and unless the FCC
adopts the new IEEE guidelines once
they are approved by ANSI, station
workers may not fare any better than
they have in the past.

SBE Looking For
A National Director

Steve Ingram, the National Direc-
tor of the SBE, is leaving that position.
Ingram'’s contract expired at the end of
May and was not renewed.

The expiration came on the heels
of infighting among the SBE ranks over
a dues increase and the future of its
national convention.

The convention is slated for this
year in San Jose, CA, the second week
in October and Ingram has said he will
stay on to help with convention duties.

In the meantime, the SBE has said
it will be searching for a new national
director, but there is also apparently
some sentiment for abolishing the
position altogether.



On The Road

Circuit Research Labs
Tempe, Arizona By Judith Gross

(Sl WD LG0T Circuit Research Labs -- CRL --

started out as a broadcast con-
sulting company back in 1974,
The Tempe, AZ based company
started manufacturing audio
processing as a way of helping
low power AM stations improve
coverage and has grown to mar-
keting 22 products for AM and
FM. The company has taken the
lead on industry technical issues
and helped champion AM im-
provement when the NRSC stan-
dard was first introduced.

International dealers gathered for a tour of the work area, CRL keeps a supply of assembled circuit
h - bled board| ut th
e e ”“',"'ew'_ ar .':':”J togather boards and parts handy.

=

Each CRL product undergoes a "We want to make them fail," FM processors go through a
thorough series of bench tests. CRL engineers explain - so they minimum of 24 hours burn-in.
become more reliable products in use.

All is not work as CRL President Sheriff Black Bart rescues Northeast All ends with a Cowboy Serenade.
Ron Jones treats guests to a Broadcast’s Bill Bingham & BWPS’
western Ho-Down on Pinnacle Peak. Willie Torres from some bad outlaws.



Bits, Bytes & BBS

Broadcast Computing and Bulletin Boards

A Sampling of Allocations Plotters

“Return to the thrilling days of
yesteryear... The Lone Ranger Rides
Again!" If you remember that intro,
either from the first run in the mid '50s
or from Nick at Night, then you are
probably aware of the Heath Com-
pany.

Before there were computers, in-
tegrated circuits, TVs and modems,
there were Heathkits. But now, after
45 years, they are no more! The Heath
Company recently announced that
they were ending the kit business to
concentrate on other faster selling
products. Some of the reasons given
for the decline of the kit business was
lack of leisure time, price competition
and the lure of personal computers.

Many of us had our first introduc-
tion to electronics through the "World
of Heathkit" and it's a shame this re-
source is gone. Over the years, this
company produced kits ranging from
simple AM radios to computers. Not
only did these kits provide valuable
training but also allowed the novice
the opportunity to actually assemble

his or her own "masterpiece." If you are
asking yourself what this has to do with
the BBS, the answer is "Not Much,"
except that if it were not for the Heath
Company, many of us may not be
where we are today!

For Broadcasters Only

And now...back to the future.
With last month's article, | introduced
you to the world of CD-ROM and its
ever-expanding universe of software.
This month we'll explore software writ-
ten specifically for the broadcast indus-
try.

For those of you who have used
the terrain retrieval program on the
BBS, you can thank Peter Moncure of
RadioSoft. Peter has written a series of
programs that deal with allocations,
terrain, coverage, and STL paths that
are really outstanding!

The first program is MapFM. This
program will do a complete allocation
study for any Commercial FM fre-
quency or range of frequencies. All you
haveto do is enterthe coordinates and

AVS Broadcast Services

910 8. Lynnhaven Parkway
Virginla Beach, Virginla 23452

(804) 468-4344
(804) 468-2634 FAX
(800) 765-4434

Broadcast CD Player

REPAIR

* Reglonal Repak Center For DENON CD Cart Players

* Same Day Service On DENON Players - Most Cases

* We Honor DENON Manufacturers Wamanty.

* We Repak Most Major Brands: Technics, Sony, Yomaha, Nakamichi, Etc.

* Let Us Be Your Source For Jopanese Parts.
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By Steve Shrader

the class of station and the program
does the rest. If you want to base your
search on an existing station, the pro-
gram finds the station in the FCC data-
base and uses those coordinates for
your proposed station location.

The program provides the user
with a listing of all stations involved in
the allocation search and includes call,
city, state, channel number, class, FCC
status, distance, separation, bearing,
clearance, and whether a short space is
created. After this information is dis-
played, a contour map of the study is
drawn on the screen showing accept-
able stations in green and short spaced
stations in red. If you want to see the
location of other stations' towers, the
program will also draw this on a map
for reference.

Topographical Help

The next program is HT3D
(Height in 3D) and simply put, this
program consists of all of the U.S. Topo
maps on a computer. The user of this
program picks a set of coordinates
anywhere in the U.S. and gets terrain
displayed in 3D and in various shades
of color depending on the height.

Additionally, you can add your
tower to the display and see how your
antenna height compares to the sur-
rounding terrain. The graphic displays
of the terrain are really dazzling!

Another program, HAAT (Height
Above Average Terrain), does justwhat
is indicated: it calculates the HAAT for
a given location. After you have
plugged in the chosen coordinates, the
program chugs away at scanning all
those points that we use to have to plot
manually. The program will calculate
the HAAT for the eight cardinal radials
around your point or will calculate as
many radials as you request.



Bits, Bytes and BBS

... continued

After you have been given the
HAAT info in text form, the program
asks if you wanta polar display of your
signal. If you answer yes, you are
prompted for the power and antenna
HAAT (or height AMSL). At that point
your calculated pattern is drawn onthe
screen.

Point-To-Point

The next program, STL, calculates
signal path clearance, not only for STLs
but for any two points. After you enter
your points, either manually or from a
reference station, you are asked forthe
antenna heights and if you wantto take
earth curvature into account. You are
also asked if you want Fresnel zone
clearance displayed.

After you answer all the questions,
adisplay of the signal path is shown on
the screen. "No line of sight" is high-
lighted in red. You can tellimmediately
if you have a path or not. Instead of

drawing those FCC terrain profiles,
capture the screen and print it and
you're finished. Total time: about five
minutes!

The last program of Peter's is called
CHARTFM and is fantastic! Peter has
surely made his wife a “Computer
Widow" with this one. This program
retrieves station information and cal-
culates average terrain height, service
and interfering contours and distances.
All of this data can then be displayed
on a 3-D map in color with cities. The
map shows the (F50,50) 60,57, and 54
dBu contours and the (F50,10) 80, 54,
and 40 dBu contours.

For A Sampling

If these programs fit your needs,
you can demo all of Peter's programs
except CHARTFM on the BBS. The
demo file name is TRN.ZIP. If you have
any questions, give Peter a call at 914-
246-4912.

Before | go dark this month, |
would like to mention one other pro-
gram which is excellent. After search-
ingfor a program thatwould print good
polar graphs and being disappointed
many times, | finally found DATA-
PLOT.

This program is an all-purpose
graphing tool which will display and
print rectilinear and polar graphs. All
you havetodois choose the graph type
and enter the scale you want. Your
data can be entered manually or can
be retrieved from a table that you cre-
ate with your word processor. When it
comes to making professional looking
contour graphs, this is the program!

This is a shareware program and
youcan download it from the BBS. The
name is DATAPLOT.ZIP. If you need
graphs, give it a try! Until next
time...keep upthe good work, and stay
safe at that transmitter.

Steve Shrader operates the Radio
Cuide BBS and keeps himself very busy
running AVS Broadcast Services. Call
the BBS at 804-468-4957. You can
reach Steve at 804-468-4344.

o HOLADAY
INDUSTRIES,
INC.

Econco
REBUILT POWER TUBES

Approximately
One Half the Cost of New
3,000 Hour Unconditional Guarantee

Call for Our Price List

Econco 1318 Commerce Ave. Woodland, CA 95695
Phone: 916-662-7553 Fax 916-666-7760 Telex: 176756
Toll Free: 800-532-6626 From Canada: 800-848-86841

NON-IONIZING RADIATION
TEST EQUIPMENT

RF/Microwave Low Frequency
EMI/EMC VLF/ELF
For more information, call or write
HOLADAY
; ?5 INDUSTRIES, INC.
14825 Martin Drive
Eden Prairie, MN 55344
YEARS OF Telephone (612) 934-4920

EXCELLENCE Fax (612) 934-3604
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Good Business For Your

Contract Engineer

The Business of Radio Contract Engineering

Clients ... And Yourself

This month begins the first in a
series of several columns about the
business aspects of being a contract
engineer. The issues will be wide and
varied. Some of them were obvious to
me at the outset; others have come
clear only after much grief.

Firstand foremost, | will tackle that
Damocles Sword of client relations:
how to keep from being taken advan-
tage of without becoming known as a
piker.

First, a caveat: | recently returned
fromthe spring NAB show, where | saw
many old friends, made some new
ones, avoided the houses of ill repute
and had a pretty lady buy me a beer
(alas, she turned out to be my editor).

Even though, being a contract guy,
I usually have to pay most or all of my
expenses (exceptthe occasional beer),
I always find the conventions to be
invaluable for my business. There is
some magic to being face-to-face with
clients and vendors.

Phantom Purchase Order

One of the acquaintances | ran
into is a field service engineer for a
major manufacturer. He told me that
his firm has a growing problem with
contract engineers and their clients. It
seems there are entirely too many
cases where an engineer will order a
partto be sentto the station, which has
an account with this manufacturer.

But when the bill comes due, the
station doesn't pay, claiming no knowl-
edge of the order. This manufacturer
had to "eat" some $46,000 last year
due to snags of this type, and that
amounted to almost 15% of their total
partssales. This company now requires
faxed or mailed purchase orders, on
station letterhead, for ALL orders.

Now for me, this becomes a
hassle. Many of my clients are in other
towns, and some don't even own fax
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machines. Often, the only person at
the station who cares anything about
engineering or the equipment needed
is the owner, who has better things to
do than type purchase orders.

I spoke to several other field engi-
neers at other firms and it seems this
problem is not yet widespread, but it
sends a clear warning to me: Make
sure you have your client's permission
before ordering anything.

Bully or Wimp?

Back to general principles. I've
found it's difficult to maintain a reputa-
tion as a good engineer without being
known as either a "taker" or a push-
over. Sure, there are owners and
managers out there who will take ad-
vantage of you if you let them. But in
my experience, the great majority of
GM s are good and decent people.

Even the good managers will drive
as hard a bargain as they can; that's just
part of being in business. But a large
part of your being in business (yes, you
are, just as much as the station owner
or manager is) is not letting anyone run
over you. This is hard work with most
GMs who have backgrounds in sales
and could sell ice to the Eskimos.

But it's a delicate balance for you
as well, since it is easy to be seen as
taking advantage of a client. If you
charge someone for something you
were notvery up-frontabout in the first
place; if you bill them for more hours
than they expected; if you buy parts
without their approval; it can kill their
opinion of you real fast.

Buton the other hand, ifyou agree
to do too much for too little money; if
you allow yourself to be pressured into
doing extra work without extra pay,
you can getto be known as an engineer
a client can take advantage of. Don't
get the impression that GMs cackle
with glee at cocktail parties, hatching
schemes to defraud you (at least | hope

by Mike Patton

they don't), but word does get around,
either way.

Playing Fair

Here are some suggestions on
how to be fair to your clients:

1. Don't order or purchase parts, sup-
plies or equipment without authority.
2. Don't do work without permission ...
this burns me; | see broken equipment,
I naturally want to fix it. A fellow engi-
neer taught me to ask instead: "What do
you want me to do about this?"

3. Don't play games with billing.

4. Don't forget to include mileage,
meals, lodging and other road-related
expenses.

It's a cliche that it's easier to obtain
forgiveness than permission. This is
usually true for isolated incidents, or
with someone like a family member
who is obligated to put up with your
bull. But it can be the kiss of death for
the contract engineer. Most stations
have several alternatives to your serv-
ices. You may be surprised to find how
irreplaceable you aren't.

Now, some suggestions for mak-
ing sure your client is fair to you:

1. Be assertive when asked to do some-
thing for nothing.

2. Ifyou agree to do a job for a set price,
make sure to allow for cost overruns.
3. If you give an estimate, build in what
I refer to as the "FUBAR Factor" -- leave
yourself some slack in case the equip-
ment you have to work on is FUBAR:
Fouled Up Beyond All Recognition (to
give you the PG rated version).

Clearly, the line between doing
the most you can for a client without
leaving yourself out in the cold is afine
one to walk, but it's worth the double
reward of smooth client relationships
and money in the bank for you.

Mike Patton owns and operates
Mike Patton Associates and is a pleas-
ure to buy a beer for. He can be reached
at: 504-292-4189.



SEND Your Aublio /\\
Across THE STREeT OR
AROUND THE WORLD

When you think digital audio, think California
Digital. We provide satellite/digital technology
to make all these options available at low cost:

I I Live concerts & performances from any location
¥ Syndicated program and spot distribution
I Remote broadcasts at a moment's notice
1 CD quality news and sports remotes
I 1 Music programming networks
I LMA programming feeds
1 Off-site announcer feeds

California Digital I
offers expertise in:

I Fiber Optics
I Training
1 System design
¥ Fiber Optic brokering
I Equipment sales, leasing & financing
I Switch 56 & ISDN program distribution I
I Satellite time brokering
(space segment brokering)

1 Digital satellites I

Call for details on cost effective solutions:

CALIFORNIA
DIGITAL AUDIO

(805) 523-2310 phone or fax

™
MUSICAM 530 New Los Angeles Avenue, Suite 114-96
Moorpark, CA 93021 USA

MAKE MONEY BY CREATING A Reader Service #100
MUSIC PROGRAMMING NETWORK!
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lity/Audio

At a cost comparable to your current backup.

The INTRAPLEX 4800 DDAT LINK Discrete Digital Audio
Transmission LINK with 16-bit linear coding and no com-
pression gives you far better audio performance than a
good analog system.

With the 4800 DDAT LINK and the T1 line available
from all telephone companies, there is enough bandwidth
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to handle your 15 kHz stereo (or dual monaural) signal.
Further, there is sufficient bandwidth left over for SCA’s,
SAP channels, telemetry and control channels, and
telephone circuits with no compromise in quality.

An attractive low equipment price and attractive low
Telco T1 rates mean operating costs compare N/
favorably with equalized analog lines.

Call us at INTRAPLEX for full details
and a quotation.

'Jlkl

Intraplex

Intraplex, Incorporated, 80 Taylor Street, Littleton, MA 01460-3427
TEL: (508) 480-3722 / FAX: (508) 486-0709




1. TTC Translator Fix
2. Telco Wiring Tips

| love this job. Unabashedly, un-
ashamedly, | admit it. | love working
with Tech Tips.

Getting to read all of the interest-
ing ideas and occasionally visiting on
the telephone with readers is so much
fun 1 almost (I said almost), feel guilty
about getting paid for it. Just keep
sending in your Tech Tips and let ev-
eryone share in your nifty discoveries.

Once again, each Tech Tipster will
receive a pocket calculator identifying
them as a Radio Guide Tech-Tipster.

And, receiving one for his help
withtranslator problems is john A. Bre-
desen, P. E., director of engineering for
KLCC-FM in Eugene, Oregon. John, by
the way, will become a regular Radio
Guide columnist next month, with the
debut of his “"Transmitter Site”” col-
umn. This month, John tells us about
solving:

TTC Translator Problems

KLCC-FM has a total of eight trans-
lators in various communities to relay
our signal to listeners who otherwise
would be shielded by mountainous
terrain present in Oregon. We have
been using units manufactured by
Television Technology, Corp (TTC) of
Colorado. Excellent translators, they
have given us reliable service for, in
some cases, close to a decade.

Recently, however, we had fail-
ures in two units in less than two
weeks, both related to the same cause.
If you have early TTC translators in the
field, you might want to consider our
“fix.” And thinking radically, you
might want to do it before trouble
develops. At leastinspect the PC board
where the trouble occurred as de-
scribed below.

The problem in our case was one
where a connector on the power sup-
ply board overheated, due, | assume,
to an increase in contact resistance

Tech-Tips From the Field

Practical Solutions to Practical Problems

over time. It's the connector (P704)
which brings the power transformer
leads to the power supply PC board,
and specifically involves the pins (6 &
7) carrying the AC from which the 24 V
is derived. In both cases the pins got
hot enough to melt the solder on the
PC board, and in one case, destroy the
connector.

Later models of the translator also
have the four bridge diodes removed
from the PC board and replaced by a
bridge diode assembly like the Motor-
ola MDA 2506 or an NTE 5326 (25 A,
600V) whichis on the rear panel of the
main chassis, noton the PC board. The
PC mounted diodes produced enough
heat to discolor the laminate. In our
case we made a modification to take
care of both problems as follows:

1. Mount the appropriate diode
assembly in a convenient place on the
rear of the translator. Be sure to use
heat sink compound.

2.Cutthe red and orange leads off
of connector P704 (pins 6 & 7), and
add enoughwire, if necessary, to reach
the AC terminals of the diode assem-
bly. Use at least #18 AWG. Crimp on
a couple 1/4" slip-on connectors and
press onto the two diode terminals
labeled “AC.”

3. On the power supply PC board,
remove the four diodes (D702, 3, 4, 5)
which comprised the original bridge.

4. Prepare two wires (choose two
different colors) about 4" long. Place
1/4" slip-on connectors on one end of
each wire. At the other end attach
some kind of a two-pole polarized
connector capable of carrying several
amps, such as a Molex 03-09 series.
(The 03-09 connector is the heavier
duty of the two common types found
in most electronic stores.) From the
mating connector run two leads to,
and solder them directly on, the traces
on the PC board. (Do not reuse the
existing PC board connector.)

3. Tower Light Reminder
4. Interfering Infrared

by George Whitaker

The lead carryingthe "'+ voltage
from the bridge rectifier is soldered to
the trace which goes to the positive
connection of C702, the main filter
cap. The negative lead is soldered to a
trace near the other capacitor termi-
nal. The purpose of the connector
between the diode and the PC board is
to allow removal of the board without
having to worry about polarity when
reconnecting.

That's all there is to it. This modifi-
cation totally removes the higher cur-
rent of the 24 V circuit from the small
diameter pins on the original connec-
tor, as well as the heat-producing di-
odes from the PC board. A word of
warning, however. While | believe that
references to specific TTC pin num-
bers, wire colors, etc., are correct,
please check your own translator
manual for accuracy. And do check
your work before applying power.

Oneothertip for these units. If you
run into a situation where it appears
that you have lost regulation of the 24
V supply or there is hum and other
garbage on the air from the translator,
check the main filter capacitor men-
tioned above (C702). We have had
enough fail that | carry several spares
with me in my “"Translator Repair Suit-
case!” The exact replacement isn't
easy to find, but last time | checked,
Newark Electronics had them avail-
able.

Many times, those of us who have
dabbled in the black magic of radio for
anumber of years forgetthat the things
we learned years ago are the same
things that we need to share with the
generation coming behind. With this
in mind, | am going to try each month
to include at least one Tech Tip that
would be very basic to the old-timer
but very necessary to the newcomer.

(continued on page 18)
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Protect Your
Transmitter &
Antenna System

- with -

Coaxial Dynamics

WATTCHMAN MODEL 81070 adds
protection to your transmitter and
loss of air time. The WATTCHMAN
installation consists of a 19" dual
meter panel for monitoring both
FWD and RFL power, a dual socket
line section (7/8”, 1 5/8”, 3 1/8", 4
1/16”, and 6 1/8”) and two elements.
— Thereflected
—_ | meter
incorporates a
| front panel
" adjustable set
| point which
controls the trip
point on the
meter alarm.
| Abnormal load
o= | conditions
quickly cause transmitter
shut-down within less than 15
milliseconds (including control
relay). An audible single tone
alarm will indicate system /
transmitter malfunction. Relay
contacts are provided for remote
alarm and reset switching.

Contact Us Regarding The
Entire Family Of
Wattchman Transmitter
Protection Systems

Coaxial Dynamics

15210 Industrial Parkway
Cleveland, OH 44135 USA
Phone: 216-267-2233
FAX: 216-267-3142

D

Service and Dependability . . .

A Part of Every Product
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Tips From the Field

continued from page 17

This month, let’s take a look at
telephone wiring codes. Firstof all, in a
two-wire system utilizing standard 1"
wire, (I for indoor), there are four con-
ductors. Red and green constitute a
pair, and black and yellow constitute a
pair.

Line #1 will always be on the red
and green pair and line #2 will always
be on the black and yellow pair. In the
eventyou have asingle line with some-
thing like an old style speakerphone or
a light arrangement in the phone that
requires an external power supply, the
black and yellow pair will always be
the power-carrying pair.

Sometimes it is necessary to make
conversions between six-conductor
phone wire and standard red, green,
black, yellow; or in rare cases red,
green, black, yellow, blue, white. The
latter is rare and | have personally only
seen it a couple of times. The first
conversion is quite often necessary to
wire phone jacks or extend older wir-
ing with new.

The conversion table is as follows:

Red = blue with white trace
Green = white with blue trace
Yellow = orange with white trace
Black = white with orange trace
Blue = green with white trace
White = white with green trace

One of the hardest things for meto
remember, besides my anniversary, is
the quarterly tower inspection. This
may be kept as a separate log, or en-
tered in the “station log” (whatever
that is). | keep mine as a separate log,
just as | do my EBS and transmitter
maintenance. At any rate, something
that comes once every three months is
darned hard to remember. If | write it
on a calendar on the shop wall, some-
where, someone will say, ”’You don’t
have a calendar? Go get the one out of
engineering. And, while you're there,
see if they have a better chair than this
one. If they do, bring it, too”.

So, what | have done is program
my Gentner VRC 2000s to give a status
closure on the appropriate days at
about 9:30 in the morning. This gives

me an alarm that says, “tower mainte-
nance.”

I go do my tower inspection, reset
the command relay to open the status,
clear the alarm (not necessarily in that
order) and then | am set until three
months later when my pager will again
go off to remind me.

Although assuredly nota common
problem, our next Tech Tip deals with
a situation that, if you had it, would
certainly make you want to jump off
the top of the tower. From WCHQ-
WBPM, Kingston, NY (914-331-
8200), Lee A. Waller gives us:

The Case Of The
Interfering Infrared

For a period of several months our
entire stable of CD players in the con-
trol room would do strange random
things. They would skip, halt, jump
tracks, open drawer, close drawer and
cue up when there was no disc in the
machine. | checked the machines
completely and even sent one back to
the factory but nothing was ever found
wrong.

Finally, the overnight jock noticed
that these events seemed to occur
most often as he was moving about the
room. "Maybe,” he said, "’stray com-
mands are getting into the remote
sensor on the front of the units.” Well,
not likely, | thought. But, to humor
him, | placed black tape over the re-
mote control windows. We have not
had the problem since.

I still do not know where the stray
infrared was coming from, but it sure
eliminated a problem that was driving
the entire air staff to violence.

I find that Tech Tips generally fall
into one of two categories, "’scratch-
ers” and "’slappers.” A scratcher is one
where | scratch my head and say,
”How in the world did he ever figure
thatone out?” A slapper is where | slap
my forehead and say, “Why didn’t |
think of that?”

So our next Tech Tip is a slapper |
learned from Paul Demaree a number
of years ago when he was in Ft. Smith,
AR. Paul is now the owner of KTLQ-
KEOK in Tahlaquah, OK.

Paulbuiltarelay interface to allow
the station to carry a satellite format



Tips From the Field

... continued

using a Radio Shack 12 V AC-to-DC
adaptorto powerthe relays. The $6.95
unitis capable of 500 mA and will carry
several smaller relays. You can’t begin
to build a supply for that money and all
you haveto dois plugitin. I have since
used these on several small projects
and it sure saves time as well.

A Few Quick Shorties

From Bill jones, Broadcast Engi-
neering, N. Charleston, SC (803-767-
7880):

The little plastic spools that Sol-
der-Wik comes wrapped on are great
for carrying solder in your tool kit. Just
fold the outside back, wind the inner
spool full of solder and fold the outside
back up to its original position.

From Robin Cross, WNIU, North-
ern lllinois University, DeKalb, IL:

The bathandle switch on Moseley
STLs and other equipment will oxidize
over a period of time if the switch is not
""exercised.” This oxidation can cause
unnecessary down time. It would be-
hoove every engineer with these, or
other gear with switches that are al-
most never used, to exercise them dur-
ing atime period when theirfunction is
not critical to the station operation.

From Pete Deets, WFHR/WWRW,
Wisconsin Rapids, WI (715-424-
1300):

The 12 V high current supply in
our automation recently failed, but
when disconnected from the brain,

showed no problems. For a dummy
load, | substituted an automotive
headlight and a couple of side iights to
total the 9 A normal load. It looked
rather silly but it worked.

And, finally, from Rich Egan,
WIZM-Z93, La Crosse, WI (608-782-
1230):

| recently encountered an inter-
esting problem with our Marti BR-10
RPU receivers. We were having
trouble with a lot of static and noise in
some of our broadcasts, even though
the signal strength should have been
quite strong.

Our receivers are co-located in a
rack with an older RPT-40-L transmit-
ter, which contains a small cooling fan.
Over time, the vibration from this fan
caused some of the hold-down screws
on the receiver circuit boards to work
themselves loose. These screws not
only hold the boards in place, butalso
serve as a connection to ground. |
snugged down all these screws and our
signal problems disappeared.

The other day, while attemptingto
bolster my ego, | was comparing myself
to Indiana Jones. | finally decided that
the only thing we have in common is
thefact that we both hate snakes. This
leads me to ask the question, “"Does
anyone have any ideas for keeping
them away from your transmitter site?”’

| have been told that you can put
mothballs around the building, but, |
have never tried it. | would like to find
out if it really works, or maybe you
have another sure-fire remedy. Let me
know and I'll pass italong as well as use
it myself.

Roll The Dice On Credit ? o] [*.

Sound's silly, doesn't it? But in reality, you may be doing just that.
Equipment manufacturers, contract engineers and other services
are at the mercy of thetr clients’ abtlity or willingness to pay.

Broadcast Credit Reporting Service can help take much of the
guess-work out of making credit-granting dectstons. Member
supported B.C.R.S. has front-line tnformation on who's paytng and
who tsn’t. And since B.C.R.S. reports only on broadcast statlons,
we can devote our time to accuracy. Don't gamble - call now!

Broadcast Credit Reporting Service
P.O. Box 361, Rochester, MN 55903
Phone: (507) 252-9337 Fax: (507) 282-8553
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Send your Tech-Tips to:
George Whitaker, 3505 Daniel Dr.,
Arlington, TX 76014.

WHEN YOU
WANT MORE
THAN JUST
AN ANTENNA

JAMPRO has been providing the
broadcasting industry with state-
of-the-art antennas for over
35 years, longer than any other
US antenna manufacturer. With
over 3000 antenna systems deliv-
ered, at JAMPRO you don't just
buy an antenna, you invest in
experience.

JAHD CP
Arrowhead
Screen Dipole

LOGY

Complete line of FM & TV
broadcast antennas

RF components, Filters

& Combiners

Modern 7000 ft FULL SCALE
test range

Directional antennas and
pattern studies.

Call or fax us your
needs today.

(916) 383-1177
Fax (916) 383-1182

6939 Power Inn Road
Sacramento, CA 95828
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Radio Basics

Practical Technolgy

A Book Review on a Circuit Guide

The Art of Electronics
Paul Horowitz & Winfield Hill
Cambridge University Press

Broadcast engineering covers a
wide range of technology ~ from RF
systems design, to telephony, to air
conditioning. And while most broad-
casttechnical types have an electronics
background, few of us are circuit de-
signers,

In theory, a broadcast engineer
workingat a station should not need to
do any circuit design. The idea is to
create larger systems from building
blocks that others have designed. It
doesn’t always work that way, how-
ever. Maybe no one makes a box with
the exact function that you need.

In my days as a chief engineer |
designed and built several transmitter
room control systems, as well as a
bunch of special purpose remote con-
trol sensors. | just could not buy the
circuits needed to do the job. Another
reason for designing your own is the
urge to improve on equipment that is
supposed to do the job, but often
could do it better.

No Advanced Degree

Some broadcasters feel that they
can't design circuits without an engi-
neering degree in electronics. Non-
sense! Unless you want something
really complicated, or need to opti-
mize the design because you're going

#327
lamp AAA
!ﬁ! 430
I = output
OoP-37
L
R |CF
R c 1
2IIRC

Wien-bridge low-distortion oscillator

to build a thousand copies, you can
design what you need with a little help
from some books. Finding the right
book can be a problem, though.
Engineering texts look nice on
your book shelf, but are not much help

by Eric Small

when that op-amp that's supposed to
be an amplifier is oscillating instead.
Most textbooks concentrate on teach-
ing “first principles” and generally use
a lot of math in the process.

Theidea istoteach the studentthe
basics, so whatever technology comes
along during the next 50 years or so,
the engineer is equipped to under-
stand it. That's fine, but it's also the
reason engineering texts are nota lot of
help when you're trying to design an
equalizer using off-the-shelf ICs.

High Brow Approach

Circuit collection books are the
other extreme. These books, often
thick, expensive, and with high class
names like, “Encyclopedia of Circuit
Design,” are usually nothing more
than collections of circuits taken from
various electronics magazines. They
include few design details and rarely
have the circuits been tested. Unless a
circuitdoes exactly whatyou need and
it actually works, these books are a
waste.

(continued on page 22)
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> and more!

"INFORMATION LINES"
WITHOUT TAPE HASSLE!

Digistor is now available with two enhancements to make it even
more versatile. The Extended Memory and Higher Fidelity op-
tions can increase the storage time to over 8 minutes, and
improve the audio quality with wider bandwidth, lower distortion
and noise. Perfect for "information lines,” news services, lotto,

HENRY ENGINEERING (818) 355-3656
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CLEAN AS Your Aubio

ceeceee
ccceceecee

This compact yet powerful 11

kW FM transmitter receives your
high quality.audio and transmits

it with the same quality provided by,
your compact disc. Combining efficiency
with outstanding specifications provides your
station with another competitive advantage.

All Continental transmitters come standard with a 2 year limited parts
warranty and 24 hour technical service via phone. Leasing packages are
available upon request.

Contact your local Continental sales manager to get
information on increasing your competitive advantage.

Continental Electronics Cosporation
%@ P.O. BOX 270879 DALLAS, TEXAS 75227-0879 214-381-7161 TELEX: 73-398 FAX: 214-381-4949
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Radio Basics

continued from page 20

A Book Review On A Circuit Guide

Occupying the middle ground are
books that show how to design with
current technology. Some of these
books are aimed at the advanced elec-
tronic hobbyist. Among the best
known are the ‘“Cookbook’’ series
published by Sams. The “TTL Cook-
book” by Don Lancaster probably
helped more engineers make the tran-
sition into digital logic than any other
book.

Ten years ago, | worked for an
aerospace company and knew at least
one engineering manager who had all
kinds of weighty text books on his shelf,
but kept a copy of the “TTL Cook-
book” hidden in his desk to refer to
when he actually had to understand a
digital circuit.

Wide Applications

Then, several years ago, another
type of book emerged. Its intended
audience is technical

The chaptertitles give afeel for the
vast coverage of the book: Founda-
tions, Transistors, FET’s, Feedback and
Op Amps, Active Filters and Oscilla-
tors, Voltage Regulators and Power
Circuits, Precision Circuits and Low-
Noise Techniques, Digital Electronics,
Digital Meets Analog, Microcompu-
ters, Microprocessors, High-Fre-
quency and High-Speed Techniques,
Low-Power Design, Measurements
and Signal Processing.

To give you an idea of just how
practical the book is, the following are
topics from the chapter “Digital Meets
Analog:"” CMOS and TTL logic inter-
facing, Digital signals and long wires,
A/D conversion, Phase-locked loops,
and Pseudo-random bit sequences
and noise generation.

The book uses no heavy math —
just simple ““plug in the numbers’’ for-
mulas as needed to select components

and values. Wherever possible, graphs
and tables make even simple formulas
unnecessary.

Bad Circuits

My favorite parts of the book are
the sections on how not to design cer-
tain types of circuits. They are called
“Bad circuits” and illustrate common
pitfalls in designing a particular type of
circuit.

The digital chapter has a wonder-
ful section titled ““Logic pathology,”
with subsections called: DC problem:s,
Switching problems, and Congenital
weakness of TTL and CMOS. Another
section in the ‘“’Low-Noise Tech-
niques’’ chapter deals with “Interfer-
ence: shielding and grounding.” The
book includes over 1,000 figures and
78 tables. The tables proved so useful
that they were published as a book.

I've designed several circuits using
this book, including a pink

people in fields other than
electronics who need to
design and build special
purpose electronic gear.

Electronics has revolu-
tionized science from as-
tronomy to medicine to
zoology. Often researchers
in these areas need some
electronic function, but
don’t have access to engi-
neers and technicians to
design and build it for them.
It is such technical profes-
sionals that these books are
written for.

The nice thing about
this class of books is that
they are written for intelli-
gent, technically competent
people but make no as-
sumption of electronic de-
sign knowledge.

By far, the best book for
doing design work is “The
Art of Electronics.” It offers
1000 pages of down-to-
earth, real design informa-
tion.

GETTING SOAKED?
GET A MARINER!

_‘ 7-—w—rrﬁ \\X

The MARINER On- A|r Console

e Waterproof Switches & Pots

® Works while dripping wet

® 6, 12 or 22 Mixer Modular Frames
® 3 Styles of Mixers

® 6-Button Integrated Machine Controls
® Connections via QCPe Terminal Posts

® Optional Clock, Timer & Backup Supply
® Built for Reliability & Low Service

When it has to
work right!

l(_)gitek

Call 800-231-5870 for your nearest Logitek Dealer.

(Alaska, Hawaii, Canada : 713-782-4592)

noise generator, a low noise
composite stereo amplifier
and an active filter. All
worked as designed with a
minimum of tinkering and
no unpleasant surprises.

| strongly recommend
“The Art of Electronics” by
Horowitz and Hill to any-
one who even occasionally
needs to design an elec-
tronic circuit.

The book is published
by Cambridge University
Press and costs about $50.
The current version is the
second edition. You may
find the first edition around
ata bargain price. Avoid the
temptation. A lot in elec-
tronics has changed be-
tween 1980 and 1990. The
added chapters and the re-
visions make it worth the
extra cost.

Eric Small is president of
Modulation Sciences and
can be reached at 800-826-
2603.
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OK, S0 THIS GOES ouT 7o
YOUR SWEETHEART HARRY,.

DAMA. THAT's .
THE 5™ PHONE

WHoops! THAT s
SHERRY, THE
HANDY STRIFPER

30, T 341D CANDY
STRIFER, You UMB...

TELL YU WwhHAT—
WE'lL BE BACK

Non-duplex telephone interfaces can
turn off both your staff and listeners.
Why make them suffer2 For only $985,
you can enjoy natural, two-way
conversation with the Telos ONE.
Advanced digital hybrid processing

eliminates up-cutting and announcer voice

] et o—a— distortion. And callers can be monitored
through open speakers without feedback.
2 = With the Telos ONE, you can make

your call-in segments a smashing success.

2101 Superior Avenue
Cleveland, Ohio 44114
216.241.7225 . FAX:216.241.4103
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Studio Site

Outlining Your Needs

We're still going step-by-step
through a major studio move, and the
trick now is to get the capabilities of the
firms you hire to meet the needs you
communicate to them.

When you have assembled your
moving team (real estate agent, archi-
tect, studio consultant and key staff
members), you are ready to get to
work. However, this may not be the
type of work you expect. Most people
would say the next step is to go looking
for suitable spaces. But how do you
know what space is really suitable?

Before looking at any space, your
team needs to sit down and determine
your specific needs. Many questions
need to be answered as part of this
process, and doing so now will save

lots of time and hassle later. The goal of
this process is to find out how much
space you really need and what special
needs should be considered with your
new space.

How Visible?

An old adage is that the three most
important items when looking at real
estate are location, location, and loca-
tion. This is especially true of a radio
station. The very nature of broadcast-
ing puts a radio station in the public
eye.

Some stations may want to in-
crease their visibility to their public.
Others may need a location that is
more out of the way. Still others may
need a site that is convenient for fre-
quent guests to

really going on.

to:

THE M STREET
RADIO DIRECTORY

. . . because sometimes
it's nice to know what's

To order send $29.95 plus $4.00 shipping

M Street Corporation,
304 Park Avenue S Floor 7
New York, NY 10010
(212) 473-4668

drop in.

Considering
on- and off-air
needs will help
you pick out a
general location
for your building
search. And
while you are
looking at various
areas, be sure to
consider accessi-
bility and security
for your staff and
visitors.

During the
process of evalu-
ating your needs,
you need to take
agood look at the
way your station
works from the
inside. Consider
office space as
well as control
room and studio
space. The archi-
tect can be a big
help here in de-
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Repair and Maintenance at the Studio

by Gordon Carter

termining the appropriate amount of
office space for various people and
their jobs.

Space Study

A good starting point is the space
your people are currently using. Watch
them work and see if they are working
efficiently, without a lot of wasted
motion. Too large an area can be as
much of a culprit here as too small a
space. If the work space is too large,
they may have to move around too
much in the course of their normal
work. If the space is too small, you may
find them constantly moving things to
change from one task to another.

After you have evaluated how
everyone works, be sure to allow for
adequate common areas. You may
need a conference roomin which your
sales people can make an effective
sales pitch. Of course, a comfortable
reception area that conveys the image
your station wants is a must.

Another vital area in many radio
stations is a kitchen or lounge area.
Your night and weekend people will
find this space absolutely essential,
while your 9-to-5 staff will enjoy the
convenience of not having to leave the
premises, especially if you are a bit off
the beaten track.

One often overlooked areais stor-
age space. Be sure to allow room for
technical equipment storage, office
supplies, and long-term records stor-
age (remember, you want to keep
those logs and tax documents for at
least seven years).

If your station owns a remote van
or other vehicles, a garage or parking
area is essential. Of course, don't for-
get to allow for staff parking in areas
where such considerations are fea-
sible.

(continued on page 26)



With Modulation

Assurance, you'll
never pay a fine for
overmodulation.

e've said all along that

ModMinder's digital
technology produces the most accu-
rate, stable and reliable measurements
of peak modulation. Now we're

putting it writing: If you faithfully
follow the Modulation Assurance program and
still run afoul of an overzealous FCC Field Inspec-
tor, we assume full responsibility for your defense
and, if necessary,

pay any penalties. M 0 D M
modulation off your

list of things to

worry about—forever. And it costs you

nothing when you register your pur-
chase of a ModMinder™ with the

internal DeMod Board or have your
existing unit retro-fitted at the factory.

"This unique program

lets Yyou cross over-

Now, you do have certain obligations: to install your toll free at (800) 826-2603
for full information on ModMinder, the DeMod

ModMinder at the transmitter site, to connect it to your
transmitter room

telephone with an
inexpensive mo-
dem, and to adjust
your air chain so

that peak modula-
tion does not exceed legal limits. (The modem lets you
check modulation levels from any modem-equipped
PC using ModMinder Remote software.)

Of course nothing can release you from the responsi-
bilides that come with your FCC License. But we do
promise you that with Modulation Assurance, you'll

never pay a fine for overmodulation.

digital

()

modyinder
<G digital

modulation esclencee

modyjnder
O digihal

< dightal

2 World Radio History

N I EED g ouhowostop

No one else makes this offer.

Because nothing clse can
match ModMinder's total
system accuracy (1%, two to
five times better than conven-
tional monitors whose accu-

racy is widely acclaimed).
Nothing else can match ModMinder's
stability (readings are fully accurate from

32° to 114° F). Nor can anything else
match the DeMod Board's reliability.

DeMod requires no user calibration, and

it's the only modulation measurement device whose
calibration can be traced to a reference maintained
by the National Institute of Standards and "Technology

FM peak modulaton monitor, this
' settles it. But _ 5
you may have [F5.°
. other ques- : e |

(formerly the NBS),
a Federal agency.
If there was any
confusion about
who makes the best

tions. If so,
please call us

Board and the
Modulation
Assurance pro-

gram. We'll show

wondering what
your modulation really is—and how to stop
worrying about overmoduladon once and for all.

modulation sciences, inc.
12A World’s Fair Drive

Somerset, NJ 08873

Toll Free (800) 826-2603

Fax (908) 302-0206

©13931 modulation sciences, inc.




Studio Site

continued from page 24

Outlining Needs

The Technical Side

Once you have evaluated your
office needs, itistime to start looking at
your technical facility requirements.
Of course, you need a control room for
broadcast. But what else do you need?
A lot will depend on the way your
station operates.

If you take most of your program-
ming from a satellite-delivered service,
you will need space for a satellite dish,
but maybe not much more than a
master control room.

If you do a lot of local news, a
newsroom with space for people to
edit and write copy, as well as produc-
tion facilities for actualities and drop-
ins will be necessary. On the other
hand, if you are a rip-and-read news
operation, you need little more than a
space for a printer or computer.

Likewise, your local spot produc-
tion needs will determine the size and

number of production rooms, as well
asthe equipmentin them (more on this
in a later installment). If you do any
recording work you may want to con-
sider a studio or two. Again, the exact
nature of your work will determine the
size and equipment.

While you are evaluating your
technicalfacilities, be sure to give some
consideration to the acoustical needs.
A room that is too small will never
sound right, either when you listen on
speakers or talk on a mic.

Also, a room with the wrong pro-
portions may sound thin or boomy, de-
pending on many other factors. No
amount of acoustical treatment can
totally compensate for an improperly
designed room. You may need more
ceiling height in the space you are
using for your studios to allow for
ductwork and wiring, or maybe even a
floating floor. Also, be sure to allow for
extra space for isolation between
rooms. Your studio consultant should
be able to assist you with these consid-
erations.

Another part of your technical
facility that you should consider is a
room that houses

I’)ROFESSIONAL
ubIO
SERVICES

your common
technical equip-
ment, such as tele-
phone interfaces,
routing switchers,

S

BROADCAST STUDIO

Ask about our
"Share the Risk"”
program

Over 25 years hands-on
experience in the broadcast industry

(708)482-4142
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satellite equip-
ment, and the like.
if you are also

moving your
transmitter, be
sure to allow

space for it and
your antenna.
Also, be sure
to allow adequate
space for a work-
shop. How many
cluttered work
spaces have you
seen crammed
into corners? It is
much easier to
maintain equip-
ment when you
have a well-de-
signed shop that
allows for efficient
use of your time.

Other Considerations
You may also need to allow extra
space for 24 hour air conditioning or
heating, depending on your geo-
graphical location and the services
available in your new building.
Janitorial space may also be neces-
sary, especially if you are in your own
building. Finally, be sure to allow for
adequate washrooms for your staff.
You may even want to consider
shower facilities to help clean up.
These are just an outline of items
for consideration in determining your
space needs. Don't be afraid to bring
up any ideas or questions to your
moving team, no matter how insignifi-
cant or silly it may seem. If it hasn't
been discussed, discuss it openly so
that everyone is aware of the concern.
And, be sure to allow room for
possible future expansion in all areas.
Remember that you are looking at a
space you will probably need to live
with for at leastten years, and possibly
even longer. From these discussions,
your team can puttogether a minimum
usable square footage, and from there
you can start looking at buildings and
sites.

Gordon Carter is Studio facilities
manager at WFMT-FM in Chicago. He
can be reached at Professional Audio
Services, by calling 708-482-4142.

_QEi ] qEi] qi] qEi] qEi

WHY QEI?

Less is More.

All of QEl's

FM transmitters
have no plate
blockers or
sliding contacts.
Call us toll free at
_ 800-334-9154 for

all the facts on QEI "New Reliables"
FM transmitters from 1kw to 30 kw.
QEI CORPORATION

ONE AIRPORT DRIVE « P.O. BOX D
WILLIAMSTOWN, N.J. 08094

TEL (609) 728-2020 « FAX (609) 629-1751

QUAUTY . ENGINEEIIING . IHOVATIM

Reader Service #112




Equipment Report:

First Try is Best Buy
by Richard Douglas, KBPI-FM

KBPI completed installation of our first
new Auditronics 800-24 audio console in
our main control room in late 1991 and is
now beginning installation of a second 800-
series console (the 850-24) in a new produc-
tion studio.

For two years, plans for these new
studios had been on the drawing board,
with the search for our ideal console at the
center of the project. At the May, 1991
NAB, we did a double-take as Auditronics
unveiled their new 800-series console.

This new console met our requirements:
the Telephone Interface Module (TEL2), fed
by the Auxiliary mixing buss provided the
flexibility required by our air staff and would
interface easily with the two Telos 100 hybrids
we were using; there were lots of audio
inputs and outputs provided; the console's
logic scheme was basic and adaptable and
many expansion possibilities were included
in its design.

| liked the Auditronics 800 because all
the analog signals I'd always wished access to
were immediately available right on the
connectors, including VCA control voltages.
There are lots of inputs and outputs, sensible
control logic and control interface require-
ments, even an equalizer on the head-
Ehones. Almost all audio signals are active-

alanced at a high level.

This full-size, modular console has lots
of flexibility. The 800's power, audio and
logic busses run the entire length of the
console and are available at every input or
output module slot. Each module's double-

"_\, ) B ]’
: - y pLEASE}
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ansoles

Auditronics

sided printed circuit board is laden with
personality-determining DIP-switches, pow-
erful high slew rate audio ICs and a varying
number of hybrid modules dedicated to
various audio and logic functions. These
densely-packed hybrids use surface-mount
technology, assuring accurate, quiet and
highly dependable performance, a feature
demanded in a good VCA system.

The basic console consists of up to 24
mono or stereo input modules, two line
output modules and a monitor module.
Other full-size modules are available for
telephone interfacing, studio monitors,
talkback and intercom. Input modules are
available with an optional pan-pot for stereo
imaging if desired.

This console boasts two independent
monophonic mixing busses plus stereo pro-
gram, audition and utility busses and a unique
stereo auxiliary mixing bus with separate
assigns and mixing level controls.

Three gold-plated circuit board edge
connectors carry signals to and from each
module. One of these (a 100-pin connector)
plugs into the motherboard and handles
power, analog and logic busses. Two others
(one for audio, another for logic) are user-
connected at the time of installation.

Separate A" and "B" audio and logic
circuits is a luxury our last console didn't
provide. Each "A®and 'B" audio input has its
own logic signals for device control and an
"External Logic Disable® input has been
provided on each module.

The main console bi-polar power sup-
ply is +/- 20 volts. Each module has 15 V
regulators on the card. We were initially
concerned because this scheme always

Reader Service #113

generates some heat, but it hasn't been a
E’rwoblem, possibly because there are two
-speed fans just beneath the meter bridge.
After six months operation on-air, our
first Auditronics 800 console performs very
well. A few minor difficulties were over-
come with ease. The cue speaker mounted
inside the console onthe right hand side was
difficult to hear; our solution involved add-
ing an external cue speaker and a more
powerful cue amplifier.

The headphonejacks, mounted onthe
console front apron, were inaccessible in
our installation. They were disconnected
and external headphone amplifiers were
connected and mounted at each micro-
phone position.

The Auditronics staff has been friendly
and helpful. Together, we've come up with
ways to increase the console's flexibility and
add value to an already smart buying deci-
sion.

Richard Douglas is CE at KBPI-FM,
Denver. For more information on Auditron-
ics consoles circle number 113 on the reader
service card or call 901-362-1350.
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Equipment Report:

Digital Quality With
Yesterday's Hardware
by Robert C. Tarsio, Broadcast Devices

In today's world of digital audio, con-
sole makers are pressed to "push the enve-
lope' to produce better analog specifica-
tions. We at Broadcast Devices, Inc. have
been making direct replacement amplifiers
for existing consoles in the same quest.

There are three audio specs to con-
sider: dynamic range, headroom, and sig-
nal-to-noise ratio, or SNR. Dynamicrange is
the difference between the maximum out-
put level before clipping distortion and the
noise floor of the device with levels adjusted
for nominal output. Headroom is the maxi-
mum level above nominal that the device
can be driven before clipping occurs. The
SNR is the difference from nominal level to
that which noise and hum can be measured
when the nominal signal is removed.

If you add the absolute values of the
SNR and headroom you can determine the
dynamic range of the console under investi-
gation. For example, a console with a +8
dBm nominal output specification that clips
at +28 dBm would have 20 dB of head-
room, that is, 20 dB above the nominal
output level.

If the noise is specified to be 70 dB
below the nominal +8 dBm level, the con-
sole has a signal-to-noise ratio of 70 dB. To
find the dynamic range, add these two fig-
ures together. For example: 70 dB SNR +
20 dB Headroom = 90 dB Dynamic Range.

Equipment Report:

Big Board At a Small Price
by Dan Braverman, Radio Systems

When WTEM, the new all-sports sta-
tion in the nation's capital, and the voice of
the Washington Redskins, was ready to make
its console selection, station management
chose two new Radio Systems RS-24 con-
soles for on-air.

These consoles are brand new, having
just made their debut at the NAB spring
convention. They are Radio Systems'largest,
providing 48 stereo or mono inputs and
available in four models: 6, 12, 18 and 24
channels.

With the number of audio sources in a
typical air studio expandingto include DAT,
CD players, more networks and multiple
phone feeds, it's not surprising that there is a
greater demand for larger consoles in an
affordable price range. With our RS series,
stations no longer have to spend top dollar
for these "big" boards.
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Broadcast Devices

This kind of performance is typical of much
of today's equipment. Let's compare this to
that of a console designed afew years back.

One of our first retrofit products was a
set of replacement microphone preamps
and program amps for the Gates Executive
Series consoles which includes the Diplo-
mat, President and Ambassador. Many are
still in use today and so we continue to offer
the HPR-100 Microphone Preamplifier and
HLR-100 Program Amplifier for them.

The Executive, as supplied from the
factory, had a dynamic range of about 64
dB. This meansthat a console of this type will
clipsooner and will have a higher noise floor
than a modern IC console.

According to the original technical
manual, the Executive was rated for +8
dBm nominal and had amaximum output of
+18 dBm, producing 10 dB of headroom.
In 1962 this was standard design and consid-
ered adequate. Today, 20 dB is considered
good.

The Executive's noise floor was speci-
fied at 64 dB below a +18 dBm output.
Note that this means that the SNR was onlr
54 dB below the +8 dBm nominal level.
Once again: 54dBSNR + 10 dB Headroom
= 64 dB Dynamic Range.

The FCC requires that system noise be
at least 60 dB below 100% modulation. In
order to pass a proof, you have to run the
console at +18 dBm for all of the measure-
ments. The real SNR is only 54 dB because
under normal operating conditions you will
run your console at +8 dBm and not at the
threshold of clipping.

Reader Service #114

Our B.D.I. retrofit mic preamps and
program amps can actually make an Execu-
tive produce a 90 dB dynamic range. When
retrofit with B.D.|. electronics, we spec the
Executive's noise at least 70 dB below +8
dBm nominal level. The headroom is 20 dB
to produce a maximum output of +28 dBm.

The key to low noise in this type of
console is the ability to build a low imped-
ance input, high gain program ampiifier stage.
The mixer bus design used in the Executive
and many other consoles of that era is the
traditional 150 ohm, high loss, constant
impedance type. That loss requires a pro-
gram amplifier with 62 dB of gain.

In developing the HLR-100, we cre-
ated a mic-to-line level stage. We have
actually measured 75 dB inthe lab but as a
conservative measure spec the HLR-100 at
70 dB. Once again: 70 dB SNR + 20 dB
Headroom = 90 dB Dynamic Range. Now
you're digital-ready.

Bob Tarsio is co-founder and CE of
Broadcast Devices, Inc. He can be reached
at 914-737-5032. Or for more information,
circle reader service card number114.
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Radio Systems

But the RS series is more than just a
bigger version of our other consoles. We've
added a mix buss extender board to allow
users to create up to four additional mix-
minus foldbacks or network splits. We've
also designed in greater flexibility to create
special output feeds using some, but not alfl,
of the console inputs.

In many markets, with new operating
agreements, this is critical. For example, one
station wanted to feed two transmitters with
different feeds from the same board. Our
new console makes that possible. It can also
accommodate users who would like to feed
multi-line phone hybrids.

The RS-24 console includes all stan-
dardfeatures ofthe other models inthe line,
including digital event timer; Penny & Giles
faders; dbx VCAs; fully flexible inputs that
can accept mics, cart machines and con-
sumer sources easily; talkback circuitry and
more.

Reader Service #115

For more information, circle reader
service card number 115 or call Radio Sys-
tems at 800-523-2133.




Equipment Report:

Console Series For the 90s
by Jon Young, Arrakis Systems

The 12,000 Series consoles from Ar-
rakis have proven themselves to be a versa-
tile and reliable console line that can address
the needs of a variety of markets.

The 12,000 Series has three mainframe
configurations: 8, 18 and 28 input channels.
The mainframes are actually 10, 20 and 30
channels but a TOB1 output module and
TCRM1 monitor module are required and
use two mainframe positions.

The mainframe is a "universal' buss
design and can be placed in any position on
the console. All module positions in the
mainframe must be filled, and an input
module, option module or blank module fits
this purpose. Standard color is Arrakis tan.

Standard mainframes are tabletop
mounted. The deluxe mainframe features
thru-table mounting, 1/4" milled aluminum
side panels, lighted VU meters and deluxe
oak trim system. The deluxe mainframe is
available in either Arrakis platinum or tan
colors.

Equipment Report:

New Flagship On-Air Console
by Gary Snow, Wheatstone Corp.

The Wheatstone A-6000, introduced
at this year's NAB convention, has been
specifically engineered for major market
stations.

This new on-air console series begins
with a truly open architecture mainframe
that allows any module to be located any-
where in the frame, so accessories and in-
puts can be custom-located to suit exact
programming needs.

A unique part of the design s the onboard
routing switcher -- Smart Select(TM) -- that
features individual input module Scroll and
Take selector buttons, complete with an
alpha-numeric display located above the
fader, identifying the current source or show-
ing a preview of the next source.

The Smart Select system is really handy
inlarge complexes with many inputs, where
the potential for confusion is great. This
feature allows virtually instant reconfigura-
tion of the console as needed.

Another unique Wheatstone feature is
the A-6000's Bus-Minus(TM) system, which
can produce individual mix-minus feeds
from every input channel -- a powerful
feature for complex news and sports events.
Bus-Minus can feed literally dozens of phone
hybrids or talent foldback monitors.

Arrakis Systems

The VU meter housing hinges at the
back to expose three internal connectors
per module with the cabling exiting at the
rear of the console. The connectors are AMP
ML series, a major upgrade from the Molex
connectors common in the industry.

The 12,000 supports a large standard
complement of modules. There are four
types of input modules: two mic and two
line. These have basic and advanced mod-
ules. The advanced feature "Pan" for mic
modules and *Mode Select' for line mod-
ules.

All three stereo output busses are
metered individually. Two internally-assign-
able and transparent mix-minus busses support
the telephone without any front panel set-
up or operator assistance required.

Aten-minute up-imer with panel controls
and module reset capability is standard. A
variety of option modules is also available,
includinga DA module, remote selector and
turret modules.

The input modules feature VCA audio
control to eliminate faders becoming noisy
from time and wear. Only the finest quality
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components are used throughout the con-
sole: Penny & Giles slide faders; custom
conductive plastic rotary faders with stain-
less steel shafts and bushings; ITT Schadow
switches, heavy aluminum panels and solid
oak trim.

Gold board connectors are used to
connect the PC boards and all ICs are sock-
eted. Modules are programmable via DIP
switches. Attertion to detail makes the 12,000
the most mechanically and electrically reli-
able console that can be built today.

For more information, circle number
116 on the Reader Service card or call
Arrakis at 303-224-2248.
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Wheatstone

For more traditional applications, the
console also has four internally-switched
mix-minus busses, each with an independ-
ent electronically balanced output.

Although designed primarily for on-air
use, the A-6000 has four assign busses:
Program, Audition, Auxiliary and Utility. All
are stereo, so the console can also serve as
an 8-track production board.

The A-6000 even offers an array of
optional auxiliary send controls, for use as
talent feeds or special effects sends in the
production environment. These may be
configured as separate mono Send 1 and
Send 2, or alternatively as a full stereo send.

The technology inside the console is
different, too. It uses differentially balanced
active combining networks to achieve supe-
rior crosstalk and separation performance
and to reject electrostatic and magnetic in-
terference from the busses.

Front panel switch controls are LED-
illuminated, sealed to protect against spills
and rated at five million operations. While
FET switching has been around for a long
time, no one has gone to such great lengths
before to achieve this degree of perform-
ance and reliability.

The bottom line with the A-6000 is
simple: It's designed to be easy on the engi-
neer. There are no jumpers to solder; abso-
Iutely everything is internally switch-selectable,
induding logic, mix-minuses, mix-minus pre/
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post selects, cue options and effects sends
options, to name a few.

We are offeringthis console astruly a la
carte: you can have any combination of
features included or deleted; one module
could have four bus assigns, the other might
only be fitted with two buttons; one could
have a single effects send and several others
might have two.

Mode selectors, A/B sources, routing
switchers, stereo cue speakers, meter com-
binations -- all are available in any combina-
tion required.

Al this flexibility and new technology,
along with ground-breaking aesthetics, make
the Wheatstone A-6000 a very intriguing
console for today’s broadcaster.

For more information, circle reader
service card number 117 or call Wheatstone
at 315-455-7740.
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Equipment Report:

Flexible Automation and Routing
by Ed Fritz, Sierra Automated Systems

Audio switching systems make it much
easier to plan and provide comprehensive
audio distribution for aradio broadcast facil-
ity whether you are planning a rebuild,
expansion or new facility.

The SAS 32000 Audio Routing Switcher
is a high quality microprocessor-based au-
dio switching and mixing system designedto
meet radio Eroadcastel‘s stringent require-
ments. The system architecture and rugged
design sets Siera Automated Systems equip-
ment apart from the field.

The system is modular and easily con-
figured. The heart of the SAS 32000 is a 32-
stereo-input/16-stereo-output switching sub-
system housed in a three-rack-unit frame.
Each frame houses all input ampilifiers, out-
put/crosspoint cards and power supplies
required for a complete system.

For systems requiring more than 32
stereo inputs or 16 stereo outputs, the frames
are simply connected together with expan-
sion cables. No additional support electron-
ics are necessary. Each switching frame may
also be configured as 64-mono-input/16-
mono- outputor 32-mono-input/32-mono-
output.

Stereo and mono frames may be inter-
mixed within one system. This provides an

Equipment Report:

Beyond the Price/Performance Barrier

by Ray Kohfield, Ramko Research

The word *value' is playing an increas-
ingly important role in today’s broadcast
reality. The life of a product has to be
weighed againstthe dollars spentand evalu-
ated along with how the peﬁgrmance meets
astation's needs and its service over the long
term.

Ramko has designed its new XL series
consolesin an effort to bring new meaningto
this concept of value and provide satisfac-
tion for every dollar spent.

New developments in IC technology
and hardware have allowed us to design a
series of consoles with fewer components
and less manufacturing labor and still pro-
vide higher performance than was previ-
ously possible.

Our double module shielding and *star*
grounding system, along with MOV pro-
tected outputs have eliminated problems
with RF and static or lightning discharge.

Ease of operation was giventop priority
to make sure that the buyer as well as the
end user becomes part of the value and
satisfaction equation.
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economical solution for installations which
must handle a large number of mono sources.

The system provides one plug-in mod-
ule for each output providing crosspoints,
output amplifiers and a microprocessor with
two serial data ports. One RS-485 data line
connects directly to a remote output control
panel at 76.8 kilobaud while the other
communicates within the system to a frame
controller for X-Y control. This allows true
*destination orientation” so that each output
may operate independently of the others.

The use of individual processors on
each output buss gives the SAS 32000 high
reliability, fast access and superior fault tol-
erance. The central frame has locations for
two redundant plug-in power supplies, each
with its own line cord, allowing separate AC
feedsto be usedfor agreater level of redun-
dancy.

Many different control panels are avail-
able, from simple pushbutton per crosspoint
to alphanumeric dial-up. The alphanumeric
panels feature eight-character dot matrix
LED displays and a shaft encoder to allow
the operator to scroll intuitively through the
available sources in alphabetical order.

Two external RS-232C ports are pro-
vided, one for connection to a terminal or
personal computer for central control and
system monitoring, and one for connection
to an automation computer or to a modem
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for remote control. The protocol is available
to all systems integrators.

The SAS 32000 providesinternal audio
summing and mixing capability. This feature
makes possible other applications and may
be important if certain automation or com-
munications functions are envisioned. Mix-
minus generation, teleconferencing, IFB
operations, intercom and console emula-
tion all require a switching system with
summing capability.

Digital gain-controlled amplifiers are
available for mixing or control of input sen-
sitivities. Up to 12 (96 channels) may be
housed in the DAS 9600 main frame.

Automation is also available from SAS
which allows time of day programming for
selection of crosspoints and for control of
other equipment, such as roll-recording a
tape machine.

For more information, call Sierra Auto-
mated Systems & Engineering Corporation
at 818-840-6749 or circle number 118 on
the Reader Service card.
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Ramko Research

For example; the consoles are designed
so the operator's arm can rest comfortably;
all input/output selectors are illuminated
and can be operated with the operator's
hand on the mixers; and there are extra
large meters that can be read from acrossthe
room.

To please the installer/engineer, all
installation can be performed with just a
screwdriver and wire stripper. And since all
hook-up information is prominently displayed
in the interior, a console can be set up
without the need to refer to the manual.

The weakest link of most consoles is
inherently the mechanical faders and select
switches. We have overcome this by using
custom pats with longer life and silert switches
with as many as five million actuations. This
amounts to five to twenty times the life in
other consoles.

We are convinced that it's nearly im-
possible to determine the value of a console
without a test drive. Therefore, all of Ramko's
consoles have a twoweek trial andtwo year
warranty built into the sales agreement. We
also offer a free VHS video to educate a
potential buyer about our consoles before
the decision is made.
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We are gratified by the response Ramko
has received from its satisfied customers.
Two examples are Bacilio Maciel of KTAA,
who said his decision to buy the xL82S
helped make him 'look like a genius," and
Bill Bro of WBZM who congratulated us for
building what he calls *the most perfect
audio console available to broadcast sta-
tions."

To us, that means we've found away to
make sure the cost-value equation is a bal-
anced one.

For more information, circle number
119onthereaderservice card or call Ramko
at 800-678-1357.




Equipment Report:

The Air-Worthy Mariner
by Tag Borland

The Mariner on-air console is a rede-
sign of Logitek's popular Perfectionist series,
reworked from the ground up.

Our first goal was to reduce initial cost
by designing the Mariner to be easy to install
and to interface. Our second goal was to
reduce long term cost by keeping the Mari-
ner simple to use and service while making
it more durable and reliable.

With this in mind, we have used water-
resistant switches and pots, along with a
special enclosure that keeps dust, dirt and
even liquids away from sensitive areas. In
fact, the Logitek Mariner will continue to
operate even while soda is being poured
over its mixers.

All key switches are molded out of
translucent rubber in a single sheet with
integral sealing bezels and will survive ten
million operations. Gold switch contacts
provide added reliability and LED backlight-
ing provides even, burnout-free illumina-
tion.

The switches are momentary action
with electronic latches. The actual audio is
switched by sealed relays or speed-con-
trolled FET transistors. Long-termreliability is
significantly increased because audio is not
routed through mechanical switch contacts.

We use Penny & Giles slide pots which
have a built-in dust deflector that keeps out

Equipment Report:

Radiomixer: Major Market Quality,
Middle Market Price
by Mike Dosch, Pacific Recorders

For years, Pacific Recorders has made
high-end consoles for major market and
network broadcasters. But for many radio
stations with limited budgets, the price of
performance was just too high. We were
asked by countless customers to offer a
more affordable version of our popular BMX.

This provedto be a difficult engineering
assignment. We had no desire to make
operational or performance compromises,
yet we had to reduce costs. What ensued
was the Radiomixer(TM) project, a com-
pany-wide development effort aimed at
producing an on-air console optimized for
broadcasters with real-world budgets.

Every aspect of the console's features,
design materials and manufacturing proc-
esses were scrutinized. We found that by
investing in new production machines, spe-
cial tooling and computerized test equip-
ment, we could produce the Radiomixer
with greater precision and less cost.

Logitek

dirt and even chicken soup. The mono pots
feed stereo VCA amplifiers that are designed
to maintain low THD to within 1 dB of
clipping and left-to-right tracking to within
0.25 dB.

Several new circuit features also are
included in the Mariner. The input circuit
provides adjustment-free CMRR of 100 dB
and a 40 kilohm input impedance while
being protected from almost any kind of
static or lightning strike.

The electronic transformer circuit used
in the outputs provides a constant level 60
ohm drive, whether used in a balanced or
unbalanced configuration. All the control
outputs are opto-isolated for reduced noise
interference, with a separate start and stop
signal being supplied for each input. An
optional backup power supply extends pri-
mary supply life while adding refiability.

The Mariner is available in three main-
frame sizes that hold 6, 12 or 22 mixer
modules. There are three types of mixers.
One has asingle stereo line input with a six-
button, LED-lighted, machine control. An-
other has two line inputs, and the last has a
single microphone input with pan control
and phantom power. Optional features
include an 8-input preselector module and
a clock/timer unit.

Soon to be released options include a
line input mixer with a balance control and
a right-left-stereo-mono mode switch, an
intercom module and atelephone interface
module.

Reader Service #120

For flexibility, the Mariner has five mixing
busses. Two stereo busses feed the main
output channels. Two auxiliary mono bus-
ses are for mix-minus or IFB use. And the
mono cue buss feeds a built-in amplifier and
speaker.

TheMariner is fully modular. The plug-
in mixers can be removed withthe poweron
for quick replacement. All connections are
made to wire-capturing terminal blocks. And
the slim desktop cabinet is easy to position
and install.

The new technology used in the Mari-
ner, aloniwith tight contro! of the assembly

rocess, has allowed us to make a board

with greatly increased reliability for only
two-thirds the cost of our previous console.

For more information call 800-231-
5870 (Alaska, Hawaii and Canada 713-782-
4592). Or circlereader service card number
120.

Pacific Recorders

By reducing our manufacturing ex-
penses, wewere ableto offer more standard
features and better quality construction than
competitive consoles in the same price range.

The finest components were selected
for reliability, including gold contact swiches
and connectors, sealed nitrogen-filled gold
contact relays, real VU meters, conductive
plastic faders and pots and a massive toroidal
transformer in the separate rack-mount
industrial-grade power supply.

Radiomixer's standard features include
one monaural and two stereo distribution-
style output amplifiers; automatic telco mix
systems with outputs for recording contest
callers and interviews; logic-controlled event
timer and temperature compensated time-
of-day clock compatible with master clocks;
built-in cue speaker and amplifier and flex-
ible monitoring circuitry. All this, in an easy-
to-use uncluttered control layout.

The success of this console among radio
broadcasters led to the design of
Productionmixer(TM), the production com-
panion console to Radiomixer. Produc-
tionmixer shares all of Radiomixer's standard
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features while adding equalization, sends
and multitrack mixing capabilities. Produc-
tionmixer also serves as the console platform
for our new ADX digital audio production
system.

Radiomixer and Productionmixer are
examples of Pacific Recorders & Engineer-
ing's commitment to offer more capability
and value for the quality-minded broad-
caster.

For more information, circle 121 onthe
reader service card or call Pacific Recorders
& Engineering at: 619-438-3911.
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Equipment Report:

Cost-Consciousness
With No Compromise
by Scott Martin, Fidelipac Corp.

Ina marketenvironment where broad-
casters want the most quality and perform-
ance for their money, Broadcast Audio Se-
ries VI consoles by Fidelipac offer design
integrity and premium components at a
moderate price.

Reliability and serviceability are essen-
tials in today's world. Studio downtime is
simply unacceptable. The Series VI architec-
ture has universally interchangeable mod-
ules for both input and output.

All input modules may be used with
mic or line levels and all output modules are
identical. Modules may be replaced while
the consoleis operating, sothere need be no
interruptions.

Output modules use top 1uality audio
transformers. This assuresvirtual indestructi-
bility and affords very high common mode
rejection. Each amplifier is capable of driv-
ing five watts into eight ohms, assuring they
are used conservatively and linearly at line
level. Straightforward circuit design helps
make repairs easy to do.

At the operational heart of an audio
console is the attenuator. The Series VI uses

Equipment Report:

Clean Audio For Today
by Dave Buck, Broadcast Electronics

Today's broadcasting environment is
leaning toward totally clean audio, whether
analog or digital. Although the cost-effec-
tiveness and performance of digital consoles
is not there yet, sonically superior analog
consoles are available now.

The Air Trak consoles recently intro-
duced by Broadcast Electronics have a typi-
cal dynamic range in excess of 113 dB (well
above a CD's 94 dB) with a program channel
crosstalk specification of -100 dB at 1 kHz.

Our generous use of VCAs on every
audio gain control protect the audio signal
from noise generated in dirty pots and worn
faders. These Air Trak features, plus an
extremely flat frequency response, offer
broadcasters a clear, accurate audio per-
formance that rivals digital.

Today's studio operators are demand-
ing more from their consoles as well. The
standard requirement is for a flexible yet
powerful design that is convenient to use,
reliable, and easy to maintain.
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premium Penny & Giles 4000 series con-
ductive plastic faders for long life and low
noise. These faders are hand-trimmed for
excellent stereo channel balance.

Fast response push-pull meter drive is
used to minimize the mechanical effects of
the meter movement. All meters are driven
directly from the output stage for best accu-
racy. The meters feature peak indicating
LEDs which may be set to indicate a user-
defined overload level.

The power supply is external to the
console to keep noise to a minimum. To
further reduce noise, independent power
supplies are used for audio, clock/timer and
remote control/lamps.

Component selection is fundamental
to great performance. Series VI mixer mod-
ules use Analog Devices' SSM2015 mic
preamps. The "AN" version of the 5532 op
ampis used for best noise and offset charac-
teristics. All ICs are socketed and all audio-
related sockets and connectors are gold-
plated for reliability.

The audio sections use only 1% metal
film resistors for low noise and high stability.
Audio wiring harnesses are shielded coaxial
cable. Mixing busses are low impedance at
virtual ground to eliminate crosstalk and
noise.
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Operational flexibility is not compro-
mised in the Series V. Each console features
three inputs per mixer and three stereo
output busses in addition to an independ-
ently derived mono output buss.

Broadcasters expect all of these design
attributes and component quality in a pre-
mium console. Discovering them at an af-
fordable price is what sets the Broadcast
Audio Series VI apart from the competition.

For more information on Broadcast Audio
consoles, contact Fidelipac at 609-235-3900
or circle number 122 on the reader service
card.
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Broadcast Electronics

More so, the console design of the
future must provide more than just audio
mixing if it is to keep up with the digital audio
systems on the horizon.

The Air Trak addresses these demands
with a long list of standard features which
include: three inputs per channel with mic
and line level selectivity; stereo and mono
program and audition outputs; separate
telephone mix-minus buss; flexible source
machine remote control: clock and dual
timer capable of driving slave units; cue
speaker and an extensive use of logic hy-
brids to tailor the operation to an individual
station's requirements.

Yet with all these features, Air Trak's
control surface is easy to learn, with lots of
*finger room’ to accommodate mistakes -- a
welcome benefit considering the constant
turnover of air talent.

The Air Trak line consists of the 90 and
100 series, each insix, 12, 18 and 24 chan-
nel configurations. The 90 series is the stan-
dard console with control surface and meter
bridge.
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The 100 series features a control sur-
face with an extended-height meter bridge
designed to accommodate accessory mod-
ules above each audio channel. This ar-
rangement provides easy visual assignment
and effortless ergonomic control of the ac-
cessory positions.

Available modules include equaliza-
tion, remote control, processing, talkback
and custom features. Air Trak is designed to
offer quality performance with reliable serv-
ice for the long term.

For more information, circle reader
service card number 123 or call Broadcast
Electronics at 217-224-9600.
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Equipment Report:

Wide Appeal of Signature Series
by Edward W. Devecka Jr., LPB Inc.

Nearly 3,000 LPB Signature series audio
consoles are in service around the world.
Over half of LPB Signature console owners
bought more than one, with over 1,800 in
1,000 licensed U.S. radio stations. What's
the appeal?

First, with uncompromisingly heavy-
duty components, LPB Signature consoles
have a well-earned reputation for durability
and longevity. Then there's on-air perform-
ance.

Signature consoles have very respect-
able SNR and distortion specs, and not just
undertest conditions. These specs are likely
to be achieved fully wired-up in a studio,
complete with all the real-world noise and
RFl sources.

The reason for the performance is
modern transformers, with static-shielded
windings and balanced capacitances. All
LPB Signature inputs are transformer-bal-
anced with isolated ground. This provides
very high common-mode rejection of static,
RF and noise induced on the low-imped-
ance audio lines.

The rugged one-eighth-inch aluminum
construction screens out RF and noise. And
Signature program and audition outputs are
also transformer-balanced with isolated

Equipment Report:

Quality in a Compact Design
by Dan Viamonte, Autogram Corp.

Autogram introduced its newest con-
sole --the Mini Mix 8 -- at the NAB '92 show
in Las Vegas. It offers eight channels, 12
stereo inputs with two ad itional mic inputs
and a very friendly price tag.

The Mini Mix 8 is a versatile, high
quality, all-VCA professional audio console
built with broadcast standards for those spedial
situations where a small, compact audio
console is needed. Such uses include news,
mini-vans, production studios and educa-
tion facilities, to name just a few.

The MiniMix 8 offers eight plug-in slide
pots. Two are dedicated mic slide pots. The
remaining six slide pots each have two pro-
gram sources (A or B) for a total of 12 stereo
inputs. The "A® source has six high-level
balanced professional stereo inputs with
interchangeable pull-out connectors for easy
and fast combination choices.

The "B* program source has six unbal-
anced stereo inputs for direct connection of
consumer CD decks, cassette machines, audio
decks and other equipment. There's no need
to hot-wire or look for adapters to interface

LPB Inc.

ground.

The Signature series includes inter-
changeable modular electronics. Inside the
console, mono plug-in modules are used for
microphone preamps and/or balanced 600
ohm inputs (in the first four channels); and
for line inputs: two per channel for stereo
consoles.

Plug-ins can be swapped among Signa-
ture consoles, even between stereo and
mono modeks. S|§nature It plug-ins are nearly
100% compatible with Signature Hl and Sig-
nature 1.

The optional mix-minus plug-in nulls
the caller to better than 40 dB down and
plugs into the mono mixdown slot for all
Signature series consoles, mono and stereo,
and those with mono mixdown in use.

Operators like the simplicity of the
consoles' front panels. A/B/C input switches,
as well and headphone and monitor con-
trols are easy to reach above the mixing
area.

Rugged telephone-key switches con-
trol program content to P1 (Program), P2
(Audition) and Off. Faders with cue detent
have remote starts positioned for thumb
use. Operation by touch allows talent to
concentrate on the presentation.

Engineers enjoy the consoles' ease of
installation. All Signature input-output con-
nections are to screw terminal barrier strips.
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Each screw terminal is clearly identified to
aidin wiringwithout referringtothe manual.
Separate P1 and P2 tape outputs per-
mit easy recording or logging. Mono/stereo
input switches on stereo consoles allow a
mono input into the left side only, to auto-
matically split to left and right output.

Signature consoles make maintenance
tasks easy. Each component on every PC
boardis uniquely identified, corresponding
to a parts list with component values in the
manual.

The LPB Signature lIl series has seven
models, including 6, 8, 10 and 12 channel
stereo, and 6, 8 and 10 channel mono
consoles. List prices range from $3,395 for 6-
channel mono to $6,895 for 12-channel
stereo.

For more information, circle reader
service card number 124 or call LPB at 215-
644-1123.
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Autogram Corp.

with the system. Just plug in the consumer
connector directly to the back of the con-
sole.

The Mini Mix 8 makes extensive use of
NE5532 and TLO72 type ICsto provide high
quality audio performance. Typically, the
SNR onthe high levelinputsis betterthan 80
dB (20 Hz-20 kHz) when referred to the
standard +8 dBm output.

The harmonic distortion is in the range
of .012% and the IM distortion runs about
.015%. The maximum output is +25 dBm,
insuring plenty of headroom. The output
level may be calibrated to something other
than +8 dBm if desired.

Construction of the console is essen-
tially on one main board with a sister board
for the balanced circuits and a meter board
which is connected via two ribbon cables.
The power supply is external to the console
and can be wired for either 115 or 230 VAC
and 50 or 60 Hz. The front panel is hinged
for easy access to the boards and the plug-
in ICs.

The MiniMix 8 weighs only about nine
pounds and measures 19" x 14" x 4°. Its
sleek, low profile gives you the added flexi-
bility to locate the console wherever needed.
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The Mini Mix 8 has a built-in amplifier with
speaker. It is assembled in an all-aluminum
case with attractive wood endbells.

Our customers, which include AM and
FM stations, TV, college and university pro-
duction facilities and corporate facilities have
made it clear how happy they are with
Autogram console performance.

Weve been serving the broadcast
community for more than 23 years, and the
MiniMix 8, the latest addition to our console
line, supports the Autogram tradition of quality
at an affordable price.

For information, dirde 125 onthe reader
service card or call Autogram at 800-327-
6901.
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Pr OdUCt GUide | Transcom Corporation |

Serving the Broadcast Industry Since 1978

Products & Services for the Radio Industry

Faxacts

COPIA-INTERNATIONAL

Antroducing the
Fax-on-Demand

System That’s
Above and Beyond The Call.

Immediately respond to your customer's needs with FaxFacts *
Fax-on-Demand. Be there with on-the-spot tech support, late
breaking news, and sales and marketing information without
adding another member to your staff!

FM Transmitters

1kW FM 1964 Gates FM1C
1kW FM 1978 Collins 831C2
2.5kW FM 1978 CCA 2500R

3 kW FM 1975 CCA 3000D
20kW FM 1974 RCA BTF 20E1
25kW FM 1988 TTC 25,000
30kW FM 1980 BE FM30

AM Transmitters

1kW AM 1982 Continental 314R1
1kw AM 1974 Harris BC1H

1kw AM 1968 Harris BCiG
2.5kW AM 1982 CCA 2500D
2.5kW AM 1976 McMartin BA2.5K

[ ] :nexper:jsive one-call and full- B Utilize images & messages on 5kW AM 1968 Harris BC5H
t li-back deli line-by-li is f i
r:z‘:‘r)eds'ca ack delivery é':ﬁe%. ne basis for Service SkW AM 1972 CCA AMS5000D
n Swilch"belween one-call B Auto charge feature verifies 5kw AM 1977 RCABTA 5L
d call-back conti i di , deby ,
g;\n :rzicaﬁ; configurations ::Sr:u ;lscr:;rgelc;s ts account 10kW AM 1972 RCABTA 10U
@ Password protection for system B Additional features include 50kW AM 1977 CCA AM50000D
entry & images. Broadcast. DID, up to 4128 lines.

TRY THIS DEMO: 708/924-7465 DOC. NO. 889821

Copia International, Ltd., Wheaton, IL 60187, Voice: 708/682-8898 FAX 708/665-9841
Dealer Inquiries Welcome

P.O. Box 26744, Elkins Park, PA 19117
Phone (215) 884-0888  (800) 441-8454
Fax (215) 884-0738

Reader Service #127

e s c M s I “ G
white background
with biack lettering . [ ] [ ] my ]

mirommmge  YVarning Signs

Available in metal or "peel & stick” vinyl: CHAR LOTTE, N oCo
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Radiation sign (metal)................ $25
Radiation sign (vinyl)
CAUTION! A g LOW PRICES / EXPERIENCED STAFF
“KEEP OUT High voltage (Vinyl)o.o..ovsnn NEW AND RE-BUILT R.F. AND AUDIO
xnr | e
R e Bl e .
Il This Month's Special :
D-EAD") \\3}% License Plates [ Aec 7 e |
NEWS "Radio News Car” Identification plate. Qy mar | irshiring
CAR é Comes in white with black lettering : Summer ng_ htn’ng :
= - = or black with white lettering. Made Protection :
zh-x?ﬁ%::‘ ltering of durable polyethylene plastic.  $10 : A : e :
, | Cortana SC-1 Stati-Cat |
Cronse-Aimze o o e e g

~\500) 433-2105 Main office TOLL-FREE / 800.438.6040
S O FAX / 704.889.4540
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e YOU.MOR ARMSTRONG
TRANSMITTER
Cerporate Office
5046 Smoral Rd.
Syracuse, NY 13031
PHONE (315) 488-1269
Ly iy FAX (315) 488-1365
L 17, @ver 500 customers
in 30 countries

AX 615-826-001
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FM BROADCASTERS!!

We can meet all your
FM transmitter needs!!

SOLID STATE - LOW POWER
Amplifiers and transmitters are available at the popu-

‘!" “". : lar levels of 30W, 100W, 300W, 500W, and 1KW. All
P units are solid state, broadband, and designed for both
local anc remote operation.

. . ONE AND TWO TUBE HIGH POWER

I Medium transmitters with broadband solid state drivers
and one zero bias grounded grid triode in their PA are

[ available at 1.5KW, 3.5KW, 5.5KW, 7.5KW, and 12KW.

- Higher power transmitter utilizing two grounded grid tri-
odes (ore as a driver) are available at standard outputs
of 15KW, 22KW, 25KW, 30KW, 40KW, and 50KW.

VN o
— — E
‘nergy-Onix
——
— 752 Warren Street Hudson, New York 12534

(518) 828-1690 FAX (518) 828-8476
A Wise Enterprise
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TELE-VOTE

Multi-line Telephone Polling System

' ’

\
o000
ooocoe

Tele-Vote makes telephone polling quick & easy

Basic price: 1 channel, 1-1/2 minutes storage
time, 600 ohm output, and DTMF decoder

2
PRODUCTS INCORPORATED

5504 State Rd., Cleveland, OH 44134
Phone: 216-351-1755 or 800-722-6664

$1,495 =

Reader Service #131

Improve Your
Studio Acoustics
With AZ Acoustical Materials

To help you sound your best, of your broadcasts

you need good room acoustics.  or productions.

We offer a full line of proven AZ  * AZ Acoustical foam
acoustical products that can * Ceiling tiles, wall fabrics
help improve the audio quality ¢ Barrier materials, more

Factory-direct pricing! Complete AZ product selection! Friendly service!
!
FREE LITERATURE! I n E’i VVe II
Call (800) 842-9790 Wowiicting
6125 Blue Circle Drive s Minnetonka, MN 55343 » (612) 939-9845 < (800) 842-9790

Reader Service #133
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Product Guide

Products & Services for the Radio Industry

Record and Playback 900 series
HIGH QUALITY - LOW COST
Also available: X-701series and X-100 cartloader
For more information contact Tapecaster dealers or

TAPECASTER

7174A 302 Industrial Drive, Southaven, MS 38671
Phone 601-349-2881 800-638-0977
Fax 601-349-2882

Compact Disc Storage
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Holds 155 CD’s! Only $165 =

Includes delivery in the continental U.S.
Visa & Mastercard accepted

Call, Fax, or circle Reader
Service number for details on
our complete line of high
quality studio furniture and
custom services

ECHNOLOGY

4 Pennsylvania Ave. Malvern, PA 19355

Phone 215-640-1229 Fax 215-640-5880

Reader Service #134

ONLINE/
REMOTE

— ]
CDS RF Engineering |
Tools™ provide broad- |
cast engineers with
access to the most
current government
data files including

FCC Broadcast, FAA,

US Census and USGS
databases. Our online/
remote access programs are invaluable
in the preparation of applications,
exhibits, coverage predictions and other
engineering needs. CDS RF Engineering
Tools™ include:

AGGESS
"o

» Real World Propagation'" Studies
* Online/Remote Access Services

| * 3 Arc Second Terrain Data

* 1990 Population Data

* FCC & FAA Databases

Richard P. & Richard L. Biby, Principals

Communications Data Services, Inc.

|

I 6105-E Arlington Blvd, Falls Church, VA 22044
(703)534-0034 « (800)441-0034

L
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CONSOLE UPGRADE
WITHOUT THE BIG
EXPENSE

$10,000 -

NEW
SOl CONSOLE

RETROFITS
COST COMPARISON

Approach digital quality
with your yesteryear
audio console by using
BDI plug-in retrofit
electronics. If the cost

Our retrofit electronics
currently support most:

Gates/Harris Consoles

of anew console is | RCA Consoles
depriving youofa | mMcMartin Consoles
compelitive air sound | pccyrgy Consoles

then BDI electronics are
the answer. Better
headroom, lower noise, lower distortion, dynamic
range approachm? 90dB and improved reliability
are just some of the advantages of our easy to
install upgrades. Call us today direct for a

competetive air sound tomorrow!

b di Broadcast Devices, Inc.
Pectain.wy 105ee (914) 737-5032
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Producf Guide LDL COMMUNICATIONS INC

Products & Services for the Radio Industry

Oh-Oh!
) Call
N\ / CORTANA

s:«r&\!\ ' ;’f,f%rdable

A . . Sy
A For your full turn-key or individual component
Jy ; nghtnm.g needs...LDL supplies a full range of product
c Prevention and services for the FM broadcaster. RF
System transmission products include low power,
T . side-mount antennas as well as high power,
* Charge dissipation with 1/8", type broadband, multi-channel antennas and
304, sharpened stainless steel rods combiners.
* Won't bend from ice/severe weather
« Provide a continuous low-resistance CONTACT:
discharge path for static electricity LDL COMMUNICATIONS INC
3 14440 CHERRY LANE CT, #201
’
' LAUREL, MD 20707
_ WCorpocation Telephone: 301-498-2200
Write for a Free Brochure. Fax: 301-498-7952
P.O. Box 2548, Farmington, N. M. 87499
Call (505) 325-5336 Reader Service #139

Reader Service #138

[ ™
WI re Read Now there's a way to get a world-class PC-based
computerized news system for less than you now

spend on paper and ribbons...

Offering a real choice for today's radio news
Damned if you do, Damned if you don't...

Today, if you still get your wire news service(s) on a printer,

you spend hundreds of dollars a year on paper and ribbons : ) E\

and get very little for your money, except a royal headache. [=—_T=={&—~——1 £ i
R T (7L (=

And if you've seen our competition, they charge you - I P === W AN Seimgll O

as much as $700/year just to maintain their basic software. I rirde ' — l o

And if you want to expand, they begin to double and triple (=71} | _T =

their fees. Want to pull in more than one wire service? More | A U | J _,:.

bucks. Unless you talk to us...our systems cost g lot less. o | ; 1|kt

« Wire News Automation « Spiit-Screen editing ¢ Archiving ¢ School Closings ¢ Elections ¢ Call-In monitoring ¢

After four years, WireReady is now used by hundreds of AM and FM stations. Several of the I
networks, and some of the biggest radio newsrooms and names in the business have computerized their newsrooms
with WireReady. Toss in a few government agencies and a nuclear-powered aircraft carrier and we think we can
handle your needs too. We'll be happy to send you references, information, or a demo, so give us a call today.

31-H Union Avenue, Sudbury MA 01776 USA WireReady Newswire Systems Inc.

(508) 443-8181 (800) 833-4459 FAX (508) 443-5988
Reader Service #140 Radio Guide Page 37




Radio Satcom

Satellite Communications Technology

The Downlink Side of
Satellite Remotes

Last month, | suggested that re-
motes by V-Sat using Ku band satellite
transponders could be a way to
achieve high quality audio without the
problems often caused by working
through the telephone companies.

| talked about my experience in
using satellite remote equipment,
which provides digital quality and
keeps transmission cost-effective. Part
of the key is the introduction of new
technology from companies such as
Comstream, which markets the V-Sat
equipment.

The remotes I've worked with also
use MUSICAM digital audio compres-
sion provided by Corporate Computer
Systems, a MUSICAM licen-
see. Audio compression is
one of the ways to keep

And if it's an important setup and
your job is on the line, you may wel-
come the experience and assistance.

But just so you understand what's
involved, let’s continue our discussion
of the components which make up the
system. Last month we considered
uplinks, so let's now take a look at
downlinks.

Downlink Primer

Downlink antenna size, like the
uplink, depends on the service and
satellite power used. All things being
equal in a single point-to-point shot,
the size of the uplink and downlink
antennas don't matter as long as they

S

Part Two of Two

by Mike Callaghan

have enough gain between them to do
the job.

For a network, the smallest
downlinks possible make economic
sense. Also, the “squaring-out’’ of the
transponder may mean thatyou'll end
up with more power than you need. If
this happens, you may as well save
money with smaller dishes at the
downlink because the power will be
there anyway.

If the fade margin is low, larger
receive antennas may make sense,
even though they cost more initially.
By incurring a larger capital cost at the
start, you will save money each month
by reducing the satellite capacity re-

quired. (When buying
dishes, the antenna cost
increases as almost the
square of the antenna size.)

bandwidth needs from
going out of reach.
Many stations that want

to do satellite remotes or
similar applications using
new digital phone services
such as Switched 56 and
ISDN turn to California
Digital, a new company
which specializes in setting
up such services, even turn-
key setups including FCC
license filings.

California Digital is an
authorized vendor for both

> 8 mable "Hot Punch” pushbuttons i
Comstream and Corporate > Futord Encoder for Souros Seasdion |
Computer Systems. You =4
might think you would pay g
more money going through 1
a service company to either =
lease or buY the equipment, Eormore e
but such is not the case S.enaAum\aeda/stens&EngmeenngCorp. )

i i ioi A 2112 N. Glenoaks Bivd,, Burbark, CA 91504

here. California Dusuml of oL B160406749  Fax 8166406751
fers all the equipment

Distrbuted by:

needed for a satellite re-
mote for the same costs as if
you started from scratch.

RAM Broadcasting Systems Inc.
P.O. Box 3100, Bamington, IL 60011-3100
Tel: 800-779-7575

Sierra Automated Systems

SAS 32000 Series Switching & Mixing Systems

New CP+30 & APC-88 console mount controls!

The 32000 System features Advanced Mut-
Processor Architecture, full Unlimited Summing
capabity, Dual redundant Power Supplies, High
Density Central Matrix, +28dBu Max. INOUT,

PC interface, >114dB Dynamic range, and more.
The new Console Control Panels provide full
alpha-numeric control with "assign-
able "Hot Punch” buttons.

> 8-character Apha-numeric display

L+
.

o
-

Fax: 708-382-8818

APC88  CPHO

For a simple downlink,
the downlink electronics
can be a unit as small as a 3-
1/2" rack panel. It contains
the downconverter, the
digital audio encoder/de-
coder and the RS-232 port
to control the receive fre-
quency and to send the
operating parameters to a
computer or modem. A
combination uplink/down-
link (as used for remotes)
will fill a 10-1/2" rack space.

The audio interface to
the downlink is another
panel with the appropriate
meters and amplifiers to get
the audio in and out of the
system. Finally, a second
computer and software or a
modem and phone line is
needed to control the
downlink.

Fixed satellite facilities
can be controlled either by a

Radio Guide Page 38
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...continued

The Downlink

local computer using the serial port or
from another location through a mo-
dem. Carrying this further, a network
can be controlled from the hub simply
by providing each downlink with a
phone line and modem so the hub
control can call each downlink and log
into the receiver to check that loca-
tion’s performance.

Getting Started

Building and operating a V-Sat
system is a sort of balancing act; you
have to consider your specific applica-
tion and balance that with the satellite
power you want to use, the dish size,
the audio bandwidth, andthe weather
attenuation safety margin that makes
you comfortable.

All these variables come together
in a rather complicated set of calcula-
tions called a Link Budget. This is usu-
ally one or two sheets of printout from
a computer.

The link budget serves many pur-
poses. It calculates the azimuth and
elevation setting for the uplink and
downlink dishes. And, given the type
of digital encoding and forward error
correction you want to use, it returns
information about the amount of
power and bandwidth you’ll require
from the transmitter.

Theinformationyou enterinto the
link budget includes:

oThe size of the uplink and

downlink dishes.

®The digital bandwidth your digi-

tally-compressed audio requires for
transmission.

®The noise figure of your receiv-

ing system.

®The amount of power the satel-

lite radiates to your downlink site.
®The sensitivity of the satellite re-
ceiver toward your uplink site.

In turn, the link budget will pro-
vide you with the amount of power
you will have to use to produce your
required safety margin.

Among the questions you’ll be
asked when you request a satellite
channel are the amount of power you

need and the bandwidth you'll oc-
cupy. Transponders have a limited
amount of each. A high-power, low
bandwidth application may easily fill
up a whole transponder. Or, a low-
power, super-wide bandwidth pro-
gram could also require one.

The operator tries to “square-out”’
each user for optimum transponder
utilization. If you need 1% of the avail-
able power, the operator will usually
charge you for 1% of the bandwidth as
well, and vice versa. So, you may as
well square up your use, also.

The bandwidth you'll buy de-
pends on whether you’re using mono,
stereo, or bi-directional mono. Conse-
quently, the power you specify will be
either what the link budget says you
need as a minimum, or whatever it
takes to “square out” the channel,
whichever is more.

Setup on Site
Before you commit to doing a sat-
ellite remote, it’s agood idea tovisit the
site with a compass and make sure you
have access to the satellite from that
(continued on page 40)

terrestrial networks.

for the best.

CCS CODECs transmit 7.5kHz mono in 56Kbps
or 20kHz CD quality stereo in 112Kbps. From
news feed to symphonic concerts, if you want
Crystal Clear Digital Audio™ come to CCS

Z, CCS Audi Foducts

Crystal Clear Digital Audio
— A Division of Gorporate Computer Systems, Inc.

33 West Main Street Holmdel, N J 07733 U.S.A

908-946-3800 Fax: 908-946-7167

7.5kHz or 20kHz Digital Audio...
CCS has a CODEC for every need.

In 1989 CCS Audio Products set new standards for 7.5kHz digital audio CODECs with the
Micro56. Now CCS is proud to introduce CDQ-2000, the world’s first commercially available CD
quality stereo MUSICAM™ CODEC. CDQ-2000 delivers high quality audio yet requires only
112Kbps of digital facility. This means stereo music can be transmitted using as little as half the
digital bandwidth of other competing systems. Only CDQ-2000 gives you multi-rate flexibility
between 384Kbps to 112Kbps, permitting connectivity between satellite services and switched

™

Reader Service #142
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continued from page 40

The Downlink

location. Your preliminary link budget
will tell you the azimuth and elevation
angle and a compasswill getyou aimed
in the right direction.

All you need do is make sure a
building or other structure won't be
blocking the path. Remember that
compasses can lie, especially when
close to large metal surfaces.

Upon first arrival for the remote,
you set up the satellite dish and elec-
tronics. Included in the satellite pack-
age is a sampler that will pass 60 mHz
downconverted RF to a spectrum ana-
lyzer.

The satellite dish itself is as-
sembled on a small tripod, and the
levelling screws on the legs are used to
level the mount. The radio head is
fastened tothe front of the dish and the
electronics are connected. Then the
dish is swivelled up to the proper ele-
vation, as found on the link budget.

Power is applied to the

A local mic preamp and monitor
speakers built into the electronics case
can be used to call the station and to
use the satellite link itself to compare
notes and make any adjustments. This
featureis invaluable in locations where
there is no reliable telephone service.

If the other end of the link is unat-
tended, an internal modem in the lap-
top can be used to call itand check the
performance figures remotely. Once
the link is up and established, you can
then assemble the audio equipment at
the remote site itself.

Start-Up Caveat

Many of the parts you need to
begin are available from a number of
vendors. If you have a desire to pick
and choose you will have a number of
important and costly decisions to
make. The interpretation of a full link
budget is a complex exercise.

There are a number of places you
can turn to when you start your explo-
ration of remotes by satellite. There are
satellite vendors such as Prodelin and
Scientific-Atlanta; but they may only
wish to deal with large-scale users.

Satellite time can be investigated by
contacting GE Americom and GTE
Spacenet.

But even with the help of others,
you have your work cut out for you in
calculating link budgets, setting up
computer interfaces and obtaining the
necessary licenses. In general, you can
plan on spending somewhere in the
neighborhood of $12,000-$15,000
just for the radio head and electronics
alone.

In addition, some of the compo-
nents we've used aren’t readily avail-
able yet. As an example, we had to
build our own audio interface panel to
connectthe consoles and monitor sys-
tems to the satellite unit.

This needn’t be complicated — we
used a pair of VU meters, some off the
shelf line amplifiers and a switching ar-
rangement to display the various lev-
els. We also included a microphone
preamp so we could talk through the
uplink without setting up the console.

Many first timers opt for the turn-
key service | mentioned before from a
company like California Digital. They
handle everything from link budget to
FCC license to actual setup.

spectrum analyzer and the
satellite electronics. Sweep-
ing the dish back and forth
through the computed azi-
muth should make the satel-
lite signals appear on the
spectrum analyzer. Once
the satellite is located, the
spectrum analyzer is used to
peak both the azimuth and
elevation for the highest
peaks on the screen.

After connecting the
laptop computer to the RS-
232 port on the electronics,
the correct transmit and re-
ceive frequencies and
power levels are typed in
and the satellite perform-
ance program is used to dis-
play a bargraph of the re-
ceived signal.

This is easily visible
from somedistance, and the
bargraph is used to fine-
tune not just the azimuth
and elevation, but also the
polarization of the radio
head.

How to solve your
automation problems

Confused about program automation?
Need to upgrade, repair or refurbish
your system? Are you looking to buy,
sell or trade automation equipment?

Call Us!

Broadcast Automation, Inc. has over
20 years of experience in program
automation, and a list of over 50 new
and used automation systems available
now. We stock parts for many systems

& offer consulting and brokerage services.

Call us with your automation questions:

Broadcast Automation , Inc

the onﬁj name in Broadsast cAutomation you need to know!

800-336-8004 214-380-6800 Fax 214-380-0823

Also, the company has de-
veloped its own interface
software and electronics
and, for remote vehicles,
supplies an automatic roof
mount antenna that will ro-
tate to and lock on a satellite
automatically.

Asyou cansee, all these
decisions carry a lot of re-
sponsibility, and making a
mistake can be a rapid intro-
duction to a new career. |
would encourage anyone
who has never at least par-
ticipated in a satellite re-
mote setup, if not success-
fully done one, to not go it
alone.

Mike Callaghan can be
reached at KIIS-FM at 213-
466-8381. California Digital
can be reached at 805-523-
2310; Comstream at 619-
458-1800; and Corporate
Computer Systems at 908-
946-3800.

Radio Guide Page 40
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For the world’s strongest
AM transmitters,
look to Nautel

Nautel AM transmitters keep you
on the air with an unmatched
combination of value, perform-
ance and reliability

Low cost of ownership — with typical
efficiency ratings up to 80 percent, a totally
solid state Nautel transmitter pays for itself
in tube replacement & utility costs.

Superior audio transparency ~ Nautel
AM transmitters utilize inherently linear
digital Pulse Duration Modulation for the
cleanest sound you can broadcast. Audio
is ruler-flat throughout the range and
distortion is typically less than 0.5%

Field-proven reliability — Nautel
transmitters give you multiple protection
systems for both power line and lightning
transients, VSWR protection, soft failure
design, reserve cooling and safe on-air
servicing

Totally solid state AMPFET ND 10 10kW AM Removable AM Power Module

Make a strong transmitter choice. Call us today for all the facts
on our totally solid state AM and FM transmitters.

Nautel
Nautel Maine Inc. (Nautel Electronic Laboratories Limited)
201 Target Industrial Circle  R.R. #1, Tantallon, Halifax County,
Bangor, Maine 04401 USA Nova Scotia, Canada B0OJ 3J0

ﬂBU[El Phone: (902) 823-2233 Fax: (902) 823-3183
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On-screen
traffic log display

"Gas Gauge". Indicates " \
what percentage of
the system is available
for recording.

The Play Line. Shows
what's currently playing
on-the-air,with 8
count-down timer.

Replace the chaos of carts with the
speed and precision of the Digital
Commercial Svstem (DCS) from
Computer Concepts.

Bv combining a standard indus-
trial-grade PC with an advanced
stereo audio board, DCS lets you
program a day,

ADVANCED FEATURES
ENGINEERS DEMAND...

¢ Digital Audio Editing. The
quickest and most flexible real-time
editing function available makes
editing news stories and commercial
cuts simple.

o Satellite /Live-Assist Operation.
Total support, including automatic
back-fill of breaks.

* Support of multi-cut

a weekend,
even entire
weeks!
AUTOMATE
EVERYTHING, FROM
PRODUCTION TOBILLING.
Production Studio. DCS simplifies
board work and replaces the muddy
sound of analog tape with crisp CD
sound quality.

Control Room. No more manual logs!
DCS handles all vour paperwork
automatically, posting a commercial's
actual airtime next to that listing.
And DCS interfaces with traffic!

Reader Service #145

“curts”

¢« Complete audit of all
DCS activity - airplay of
audio, relays, etc.
...PLUS FEATURES OTHERS
DON'T OFFER!

o Simultancous PlayRecord features.
Handle threc stereo sources simulta-
neously -- overlap two spots for a tight
segue, and record from another source
at the same time.

¢ High yuality data reduction, without
distortion

* No pre-allocation of disk space
required.

A

Filier Window. This special
pop-up window gives you quick
access to PSAs, jingles,
promos and other fillers.

Record Line. Shows
what DCS is currently
recording.

Gueue Window. Just click
on 8 listing, to place
recordings in the queue
for playing.

* Flexible recording options -- choose
stereo or mono, varving sample rates
and storage methods on a cut-by-cut
basis.

DESIGNED BY RADIO PEOPLE
FORRADIO PEOPLE.

Computer Concepts is one company
you can count on---we've provided
automated business systems to the
radio industry for over seventeen vears.
We know how radio stations work and
how to make them work more cffi-
ciently. That's why the DCS interface
is s0 easy to learn, so simple to use.

ASK ABOUT OUR AFFORDABLE
ENTRY-LEVELSYSTEM.

To find out more about our entry-
level system, or to receive a free DCS
demo disk, call or FAX us today. You'll
soon see one thing very clearly. You
just can't manage as well
without us.

FREE UPDATED DEMO DISK!
{800) 255-6350, EXT. 25

OR FAX (913) 541-0169
(ATTN: MARKETING)
<

. Cct\‘;g%?}ﬂ
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8375 MELROSE DR. LENEXA, KS 66214
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Las Vegas Convention Wrap-Up

Hot Product Intro Highlights

Harris Allied became the corner-
stone of the new Radio/Audio hall with
avariety of product intros. A complete
surprise was the CDR600, a standa-
lone compact disc recording system
from Marantz. It not only solves the
problem of partial disc recording by
allowing uncompleted discs to be
played in any Orange Book CD player,
butat $7500 it has cut the price of CD
recording systems in half.

Harris PT 5FM Solid State Transmitter

Also new from Harris is the Plati-
num solid state FM transmitter line.
These new transmitters are available in
2, 4 and 5 kW models and feature
interchangeable 1350 watt solid state
FM modules with rugged FET devices
and a low maintenance design.

New products from other compa-
nies featured in the Harris Allied booth
were the Autogram Mini Mix 8, a
compact broadcast console; the Pro-
Audio Fiber fiber optics receiver and
transmitter from T-Tech Engineering;
and the DigiStor from Henry Engineer-
ing, which records up to four minutes
of audio in a digital memory for inter-
face to a telephone line.

Broadcast Electronics also ven-
tured into the realm of solid state trans-
mitters. For AM the line includes 1, 5
and 10 kW models and features state
of the art Class E amplifiers and power
supply technology. There is also a pat-

ent-pending Star combiner network to
provide for uninterrupted power with-
out using a dummy module. But the
most unique feature of the new AM
line is that they offer C-QUAM AM
stereo built right into the transmitters,
eliminating the need for an add-on
exciter.

BE Solid State AM10 Transmitter

On the FM side, BE also intro-
duced a 1 kW transmitter, but the
company maintains that it will wait
until the cost-efficiency ratio is more
favorable before extending the solid
state FM line into higher powers.

Nautel, which pioneered the de-
velopment of solid state AM for broad-
casters, also introduced a solid state
FM line at the show. Nautel is offering
4,7 and 10 kW solid state FMs and has
designed the transmitter to be fre-
quency specific and tuned the drive
and switching output for maximum
efficiency at an affordable cost.

QE! also introduced a solid state FM
transmitter, but one with an unusual
twist. The model QSS-10,000 is a 10
kW transmitter that is liquid cooled for
heat dissipation. There are redundant
RF modules and power supplies and
the low cost modules can be changed
while the transmitter is operating.
Because of the unique cooling, QEl is
promising a long life for this model,

By Judith Gross

QEI! Liquid-Cooled Transmitter

and also, without the need for cooling
fans, calling it the ““quietest transmitter
in production today.”

One other company which ventured
into the solid state FM marketplace
was Energy-Onix. The company intro-
duced the Legend series in medium
power ranges of 1-4.5 kW. The line is
designed with thermal protection and
uses Motorola MRF151G MosFET
power transistors and support cir-
cuitry.

Energy-Onix Legend Transmitter

Digital RF was another hot area for
product introductions. Following the
success of digital STLs already enjoyed
by Moseley, Dolby unveiled its new
digital STL. The DP 5500 series offers

(continued on page 44)
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Las Vegas Convention Wrap-Up ... continued

left, right, SCA and voice channels and
features 44.1 kHz sampling. Dolby AC-
2 audio data compression is used for
spectral efficiency.

Dolby Digital STL

In a similar vein, TFT introduced
its DMM-92, a digital encode-decode
system for STL use. It requires only 75
kHz of composite baseband for use on
existing STL systems without modifica-
tion. Four digital channels provide left,
right, two SCAs and transmitter remote
control. The DMM-92 is compatible
with most of the better known data
compression  algorithms, including
MUSICAM, APT-X, Dolby and others.

- e
|
|

TFT DMM-92 Digital Encoder/Decoder

Another company with an audio
data compression algorithm has en-
tered the point-to-point RF distribu-

Radio Guide Page 44

tion market as well. Audio Processing
Technology introduced the DSM100
two-channel Digital Audio Trans-
ceiver. It uses APT-X compression at a
4:1 ratio to allow transmission of full
fidelity audio. The DSM100 is de-
signed specifically to be used with
ISDN phone lines to send CD quality
audio anywhere in the world.

There were several major unveil-
ings of digital telephone products. In a
mock wedding ceremony, Telos intro-
duced the 100 Delta, a digital hybrid
with full duplex performance and dual,
mixable inputs. The company also
showed the new One Plus One which
offers two digital hybrids in a single
rack unit enclosure. The two can be
used individually or as part of a multi-
hybrid system.

Telos One + One

Gentner also added to its tele-
phone hybrid line. The company intro-
duced the Digital Hybrid |, a digitally
processed hybrid which features Rec-
ord and Cue functions, quiet line
switching, and offers a cost advantage
over the company’s Digital Hybrid II.

Blooming like desert flowers after
a rainy spring, new digital audio stor-
age and editing stations were on dis-
play almost everywhere you looked. It
seems that nearly any company with a

software guru and some audio sawvy is
eager to bring a product to market at
varying costs and complexities. The
differences are subtle: Touchscreen,
mouse or keyboard? Mac or DOS?
How about windows? Dynamic audio
graphics, and if so, in what colors?Two
noteworthy introductions in this area
were at the top and bottom rungs of
the market ladder.

At the top, was the ADX from
Pacific Recorders & Engineering. The
audio production system is a com-
puter-editor and console automation
system in one. The workstation, or
computer, is Mac llci with 5 Mb RAM
and 52 Mb hard drive. Italso features a
1.6 Gb drive for four track/hours stor-
age; samples at 44.1, 48 and 96 kHz
frequencies; and has eight channels
analog in and out (expandable to 16
and 24).

The MixStation is an 8-input auto-
mated mixer designed around a PR&E
ProductionMixer console, offering the
same functions found in the com-
pany’s other console designs. In addi-
tion, the ADX system offers Snapshot
automation to recall fader settings for
each track prior to playback. Dynamic
automation allows real time adjust-
ment of parameters, however.

The concept basically adds digital
editing-storage capability and automa-
tion to an analog multitrack produc-
tion console.

PR&E Production Mixer & ADX
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On the other end of the pricing
spectrum is The Card from Digital
Audio Labs, featured in the Broadcast
Supply West booth. The Card is just
that — a circuit card add-on to any
DOS-based or IBM clone PC. It turns a
PCinto an audio editor and recordsfull
frequency (44.1 kHz) audio onto a
hard disk. Figure 10 Mb of memory for
every minute of 44.1 stereo audio.

Digital Audio Lab's The Card

The Card displays a snippet of
“audio”’ on the screen and allows two-
track editing of music, voice or sound
effects, making it useful for spots and
promos. It can also store small pieces of
audio in files and recall them instantly
and repeatedly by pushing function
keys. Throw away those morning zoo
carts! One attractive feature of The
Card s its price: just under $1000.Add
thatto the plummeting cost of PCs and
even a station counting every penny
ends up with a digital audio editor that
won't break the bank.

Also at the BSW booth, was a new
line of on-air and production consoles
and furniture. The Audioartsline, from
Audioarts Engineering, offers many of
the fine features as its near-cousins
manufactured by parent company
Wheatstone. But since it's offered ex-
clusively through dealers, the Audi-
oarts line offers different choices for
different pricing needs.

Wheatstone itself unveiled a
“Cadillac of consoles’ in a manner of
speaking. The company took all of the
state of the art and super high-tech
electronics it had developed in design-
ing other consoles and put them into
the A-6000. It's an open-architecture
that allows for customization in a non-
custom-ordered console. All switching
is electronic and uses FET front-panel
switches.

Auditronics also had a new con-
sole offering, the 850 Series. It is de-
signed to be used either as an on-air or
production console and can switch
from one to the other with only a little
adjustment. Features include either
signal processing or input pre-selec-
tion above and electrically in-line with
each input module, and a user-pro-
grammable logic control system.

Comrex unveiled the Talk Con-
sole, a compact mixer combining one
or two phone lines with two mic chan-
nels. The second channel can be fed
with CD or tape and the second phone
line will work with the handset of a
PABX to allow call-screening. The Talk
Console has two self-adjusting hybrids
and mix-minus circuitry. A Cue posi-
tion allows the host to talk with callers
off-airand the caller hears the program
while on hold.

Comrex Talk Console

In the area of cart machine re-
placements, Broadcast Electronics
followed the lead set by Fidelipac and
showed a digital cart machine using
3.5-inch floppy discs. The technology
in BE's Disc Trak is virtually the same as
in the Fidelipac Dynamax DCR 1000.
Digital audio compression allows digi-
tal audio to be recorded onto a floppy
disc with storage time varying with
bandwidth. BE is offering a 3-deck unit
with each deck capable of independ-
ent operation.

@ DISC TRAK @

BE Disc Trak

International  Tapetronics
Corp.’s Digital Audio Operating Plat-
form, formally Digicenter, is still in de-
velopment, although the company did
have a pre-production model on the

ITC Digital Audio Repeater

(continued on page 46)
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NAB exhibit floor. For a different type
of digital audio application, however,
ITC introduced the DPR-612 Digital
Program Repeater. The Repeater can
handle up to 15 monophonic pro-
grams in varying lengths with a storage
time of six to 12 minutes, depending
on sampling rate. The memory is bat-
tery-backed-up solid state. There are
two active balanced line level program
outputs and the input level is active
balanced and mic/line selectable. The
DPR-612 is ideal for repetitive audio
and the digital memory eliminates the
degradation of quality through con-
stant playback.

CD players have become the
backbone of most station playlists
these days. Now Pioneer, well-known
for consumer audio gear, has entered
the broadcast marketplace with the
CAC-V3000 pro CD changer. This is a
300 disc automatic changer which
uses a double CD player design for
seamless switching between discs. But
you can daisy-chain 32 of them to-
gether to handle up to 9600 discs on-
line at a time. You can control the
changer through RS-232C or RS-422A
ports and program it for a fully auto-
mated set-up or operate it manually. In
addition, there is a variable speed play-
back feature and both a digital and an
analog output.

In processing, digital has taken
center stage recently with introduc-
tions from AKG-Orban of the Optimod
8200 FM; Cutting Edge with the Unity
2000; the Gentner Lazer and Audio
Animation’s Paragon. But there were
developments of a non-digital nature
as well.

Inovonics introduced the David,
an integrated processor stereo genera-
tor for FM featuring stereo audio proc-
essing, including dynamic compres-
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sion and peak limiting; digital synthesis
of pilot and subcarrier for good separa-
tion and freedom from drift; built-in
combiningfor SCA or RDS and easy set

up.

Inovonics Sentinel

To take the guesswork out of off-
air program monitoring, Inovonics also
showed the Sentinel program audio
monitor. It analyzes, evaluates and
displays key parameters of any pro-
gram and allows comparison with
other signals in the market. Some of the
features displayed are total modula-
tion, stereo sum and difference, dy-
namic range and stereo balance and
image. The Sentinel allows for 24 sta-
tion presets, which may be mixed be-
tween AM and FM.

Two products were unveiled by
Circuit Research Labs. The Modula-
tion Signature FM limiter/stereo gen-
erator features stereo sound field en-
hancement which lets you expand
stereo separation of program material;
low frequency bass enhancement;
fully adjustable limiting/clipping con-
trol and absolute over-modulation
control.

The Real Time Event Sequencer
from CRL has a microprocessor-con-
trolled system which lets a station store
and sequence up to 200 events. Each
event can control up to eight contact
closures over a seven day time period.

Clock and program menu readouts
allow easy programming capability.
The RTES has a built-in long-life lith-
ium battery. The battery life can be
checked on a display, or the battery
function can be disabled if desired. No
more waiting around to throw a switch
or turn on a piece of equipment.

Two new accessory products were
introduced at the show by Audio
Technologies Inc. The LA-1000
modular line amplifier system allows a
user to plug in up to ten single or dual
line amplifier modules and two power
supply plug-ins. Features include
screwdriver front-panel level controls
with knob adjustments available as an
option, and a headphone monitor
jack; also backup, alarmed power
supplies.

Audio Technology's LA-1000

ATI also showed the new PB2X8
Pressbox/Mic  Distribution ~ System.
This handy box eliminates that press
conference podium clutter with just a
single or back-up pair of mics. It fea-
tures two low noise mic/line inputs,
phantom power and a headphone
output.

From RCS comes a way to log
audio and even play it back while it’s
still being recorded. The RCS tracker
lets a station record up to 14 days of
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audioonto a single DAT cassette. It can
record up to three sources simultane-
ously and provides random access to
any logged segment — even by phone
— without interrupting the recording
process. The Tracker is set up as a
turnkey system with IBM compatible
386 computer, DAT drive and DSP
signal processing. The average play-
back access time is 35 seconds.

Another unique logging system
comes from ESE. The Seven Channel
Audio Multiplexer encodes up to
seven channels of audio for recording
onto the video channel of any VCR.
The decoder allows playback selection
via a front panel thumbwheel switch.

ESE has also upgraded its audio
level indicators. The ES-214 is the

Views From

NAB 1992 [ .

company’s Mono “Digital”’ Audio
Level Indicator. It is now available in a
horizontal version (ES-215); 1-3/4" X
19" rack mount version (ES-215P);
stereo or dual mono rack mount (ES-
215P2); dual stereo version rack
mount (ES-215P4); Mono ‘‘Digital”
Audio Level Indicator in a meter
mount package (ES-216) and rack
mount (ES-216P), stereo or dual rack
mount(ES-216P2) and dual stereo (ES-
216P4) versions of the same.

To help keep both the FAA and
FCC happy, EG&G Electro Optics
unveiled its new FlashGuard line of
aircraft warning beacons. The unique
design focuses light beams using para-
bolic mirrors rather than Fresnel lenses
to be more efficient and reduce opera-

EG&G FlashGuard

tion and maintenance costs. The line
includes the 2000 white strobe bea-
con; the 2000 Red, the first FAA-certi-
fied red-flashing beacon that uses a red
strobe rather than red incandescent
lamp; and the 3000 full integrated red
and white warning beacon.
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It’s the largest city park in the larg-
est hottest city in the U.S. And with the
most number of Class C FMs — count
‘em, 14— on asingle site, it’sa wonder
thatthere are as few problems asthere
seem to be.

The site is South Mountain Park in
Phoenix, Arizona, elevation: 2880 feet
above the flat desert floor of this num-
ber 22 market serving two to three
million listeners and growing.

The ride up the treacherous
switchback road one sunny day after a
rare rainy spring was a panorama of
colorful desert flowers and giant sa-
guaro cactus. The saguaros have been
around a lot longer than the radio
towers which now dwarf them. The
giants don’t even grow an arm until
they are seventy-five years old.

The mountain summit is an end-
less row of communications towers of
all kinds, with the highest some 270
feet tall. The 14 Class Cs share space
with five UHF and five VHF TV stations
plus numerous translators, two-way,
cellular and microwave operations.

The South Mountain Class Cs are:
KOOL, KMLE, KKFR, KESZ, KPSN,
KBRY, KDKB, KOY, KKLT, KJZZ, KSLX,
KMXX, KNIX, and KUPD.

RFR Alert

All stations have about 1600-
1700feet HAAT and good clear cover-
age of the downtown Phoenix area
due north. A large electronic fence
surrounds the site, not to keep out
vandals, although one would-be tower
jumper posed a problems a few years
back, but to protect park visitors from
RF radiation exposure.

A 1986 study by Hammet &
Edison pinpointed the highest concen-
trations of RFR and orange paint was
originally used to identify the areas
where lingering could prove hazard-
ous. The paint has been replaced by
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Station Stories

Radio Station Installation Reports

A Visit To South Mountain

signs cautioning against spending too
much time in one particular place
outside among the transmitter shacks.

But although it is a public park,
RFR exposure on South Mountain is
more of a problem for the engineers
than would-be sightseers.

“If | spend too much time there |
can feel it,” said Eric Schecter, CE of
Shamrock’s KMLE. “We have a Hola-
day meter, and inside the buildings
we're well shielded. But nobody
spends more time here than they have
to.”

Brutal Climate

RFR is only one small problem
posed by the unique conglomeration
of towers in a desert climate. Take the
heat, for instance. With direct sunlight
and temperatures that can exceed 110
degrees in the summer, air cooling is
critical, not just a luxury.

“’Any station has to have at least a
redundant air system. In the building
with KOOL and KMLE we have five
systems. If you don‘t have at least two,
you'll bein trouble,” noted Jay Bretlin-
ger, whose ABE Services does engi-
neering for Adams stations.

Schecter related how his assistant
chief, Andrew Heim, recently found a
naked man, wrapped in bubble wrap
from spare parts boxes and sleeping
inside the standby transmitter shack on
Shaw Butte, another Phoenix moun-
tain.

The intruder had used an empty
coke can and managed to fill it with
condensation from an air conditioner
for liquid, so he wouldn't die of thirst.
The water supply was in the next
locked room, but the cruelty of the
desert can lead to some ingenious sur-
vival techniques.

“We all keep five gallons of water
at the sites and | keep five extra in my
truck,”” said Schecter.

By Judith Gross

Dusty and Dry

But the heat and dryness cause
other problemsan engineerin, say, the
northeast, might not have to deal with.
There’s extra maintenanceto be done.

“The dryness causes electrolytic
caps to dry out, and the radical tem-
perature shift from hot daytime to cool
night causes metals to expand and
contract. You have to check your con-
nections all the time,” Schecter ex-
plained.

Then there’s the dust, which we
found out about first-hand the night
before the visit when a dust storm
raged and sand-blasted eyes, ears and
throats.

“The dust is so fine it can actually
go through most filters. We use two-
inch pleated filters, but you can get
dust inside your PA tube,” explained
Bretlinger. ““You have to have closed
air systems, and that can be an added
problem because it can get as high as
180 degrees inside.

“The tremendous heat inside can
knock your transmitter out of tune.
And sure enough, one cooling system
willgo and you won‘t know it, until the
other one goes and then you have
trouble on your hands,” Bretlinger
said.

Desert Pests

The desert brings other annoying
and occasionally life-threatening prob-
lems. Desertwildlife seek a refuge from
the midday sun, and cool, dark trans-
mitter buildings provide ideal shelter.
We shuddered when KJZZ’s Dennis
Gilliam crushed a brown recluse as it
skittered from under his transmitter.

ButBretlinger had a more interest-
ing near miss. He entered his transmit-
ter shack one afternoon to check out
what sounded like pressurized gas
escaping. The hissing sound turned out
to be a four-foot rattler behind the
door.
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A Visit to South Mountain

“I got out fast and called a snake-
catcher to come up and remove it,”
Bretlinger said. But no, he added, he
doesn’t keep a snake bite kit handy.
“The snake catcher says if you get bitin
a muscle or fatty tissue a snake bite kit
would help. But if he gets an artery or
major vein, just cross your arms and
forgetit.”

As if those problems weren’t
enough to fill up many an SBE Chapter
meeting with colorful tales,
Bretlinger explained one
more hazard from the heat
on South Mountain, or any
desert park — broken glass.

“In direct sunlight it
acts as a magnifying glass
and a can start a fire in the
dry brush. One time the
whole top of the mountain
caughtfire and kept us from
getting to the sites.”

Then there was the
time that it snowed on the
mountain, but not down in
Phoenix. Icing caused
some problems for equip-
ment which normally has
no need for de-icing gear
most of the time. But Bret-
linger said the engineers
consoled themselves with a
rare snowball fight.

And don’t forget the
flash flooding that can ren-
der impassable any road
with dips — and there are
many on the way to the top
of South Mountain — espe-
cially during the Phoenix
monsoons.

Infamous Intermod

But most of the time, South Moun-
tain engineers have the normal techni-
cal problems to deal with. One of the
most persistent is intermod distortion
and interference, caused not only by
the proximity of the 14 Class Cs to each
other, but by the addition of other
communications transmitters and tow-

ers, some of whom are not held to the
stringent guidelines imposed by the
FCC on broadcasters.

“The problem doesn't just affect
our main paths, but our STLs as well.
Everybody up there has experienced
some intermod problem over the
years. For a long time, the newest sta-
tion on the site was responsible for
solving any problem it caused,” said
Bretlinger.

~ o et N

Thousands of feet above Phoenix ...

Many of the engineers have al-
ready installed bandpass or notch fil-
ters or product eaters to take care of
the intermod problem, but the engi-
neers say it's hard to get the non-
broadcasters to take the problem as
seriously. There’s talk that the FCC
may actually monitor the problem, but
there’s been no formal word yet.

Other concerns the South Moun-
tain Users Association deal with have
to do with using a municipal park for
commercial stations. ‘“We just finished
negotiating a new 20-year site agree-
ment with the city, and a lot of what we
talked about has to do with future
growth at the site,” explained
Schecter.

It seems the city would like to see
all guyed towers replaced with self-
supporting towers, and
would also like to have eve-
rybody on one tower, or as
few towers as possible. The
users have agreed to con-
sider the city’s aesthetic
concerns when making
changes.

The city itself, how-
ever, would be wise to
considerthe 14 stations and
other users to be a valuable
local resource. At $1000
per commercial user li-
cense fee, the total input
into city coffers is not bad.

And despite the prob-
lems caused by desert heat,
dust storms and unwanted
critters, there is one readily
apparent benefit of having
the largest number of radio
stations on a single site: the
spirit of cooperation and
camaraderie it fosters
among the engineers.

“There’s a healthy de-
gree of cooperation. We
coexist because we need
to; we need to cooperate to
be competitive,” Schecter
said.

Bretlinger agreed. “‘We try to help
each other out. If someone needs a
part he can get it from another engi-
neer. Someday you may need the favor
returned.”

Next Month: New facility &
format spells success for
major market AM
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STL & Phone Interface Technology

How To Improve Your
Telephone Sound

We observed in last month’s ar-
ticle that announcer voice distortion
during call-in segments is caused by
poor trans-hybrid loss. While trans-
hybrid loss is a key indicator of overall
telephone hybrid performance, its
characteristics can be confusing.

As the announcer speaks, his or
her voice travels through the hybrid’s
phone line output, to the caller and
back to the studio into the hybrid’s
telephone line input.

Trans-hybrid loss is that portion of
the announcer’s voice signal that leaks
through the hybrid from its audio out-
put. This ““leakage” is distorted and
phase shifted after its long journey.
Ideally, the output of the hybrid should
consist of the caller audio only.

In a broadcast studio, the an-
nouncer audio on one console input is
mixed with the hybrid output on an-
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other input to create the “on-air” mix.
When hybrid “leakage’ is combined
with the clean announcer audio, a
“hollow” or “tinny” sound is pro-
duced as some frequencies are more
effected by phase cancellation than
others.

The greater the trans-hybrid loss,
the less announcer audio that leaks
into the hybrid output and the less
announcer voice distortion.

Last month we examined prob-
lems that cause problems with caller
and talent audio. Now, let us examine
two more sets of problems.

That Awful Feedback

Feedback usually becomes a
problem in asituation where there are
low or widely varying phone line lev-
els. When it is necessary to monitor
calls with open loudspeakers, rather
than through headphones, and you
are using a hybrid, there can be a
feedback path created by a hybrid’s
imperfect cancellation.

When line levels are low, the
monitor gain must be increased in
order to hear the caller at reasonable
volume. With more gain in the loop,
feedback is more likely.

Accordingto an AT&T study of the
nationwide U.S. phone network con-
ducted in the early '70s, the level one
can expect from a typical phone con-
nection is -17dBm. The AT&T engi-
neers also found a wide variation from
call to call, with long distance calls
being generally lower in level than
local connections. That was when
much of the network was analog.

However, now, since digital “bits"’
are “bits, " the digitization of the phone
network since the study was con-
ducted should cause levels to be con-
sistent, right? Wrong! The effect of
digitization seems to have only been to

Part Two of Two

by Steve Church

divorce the relationship of distance to
level. In our office, we routinely ob-
serve that long distance connections
are better than local ones.

There are still plenty of sources of
level variance to cause serious prob-
lems. Level changes occur at points
where the analog meets digital in the
phone network and have a variety of
other causes ranging from poorly de-
signed PBXs to those $7 discount drug
store phones.

Level Variations

Much of the problem likely origi-
nates at the source, the caller’s phone.
The FCC spec is quite loose and am-
biguous, allowing manufacturers wide
variation in output level. Since the vast
majority of phones have no AGC (al-
though some PBX phones, such as the

(continued on page 52)
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continued from page 50

Improve Your Telephone Sound

AT&T Spirit, do), the mouth-to-mic
difference and talker loudness can
have dramatic impact.

Interestingly, this is less a problem
in many European countries because
phones have to meet a spec which
involves sending audio into a receiver
from an “artificial mouth’”” and check-
ing the line to see if send level is within
range.

In this country, I've heard from
some poor souls who are stuck with
lines that produce levels ranging from
-35dBm to over 0dBm! Of course, you
can take your problem to the phone
company.

Unfortunately, varying levels are a
difficult problem to resolve because
there are so many places where
trouble can arise. You may be able to
help locate the problem by asking your
staff to write down the calling ex-

change prefix when a bad call is en-
countered. Perhaps a pattern will ap-
pear, and the phone technicians can
be guided to the problem source.

Inthe case where levels are consis-
tently low, the “local loop" from the
Central Office to your site should be
checked for loss. If itis out of spec (8 dB
maximum, for most), the phone
people may be able to adjust their
equipment to increase gain.

A solution more in your station’s
control is to use a high-performance
digital hybrid. The better the trans-
hybrid loss, the greater the feedback
margin. Additionally, a well-designed
“‘ducking” function, which carefully
inserts loss into the inactive speech
direction, can be valuable to this end.
Pitch-shifting can be another aid, as it
prevents sustained feedback from oc-
curring.

The new XL SERIES broadcast con-
soles simply come with more features &
higher performance, for the dollar spent,
than anything else on the market.

lluminated select switches & mixer
controls lasting 5 - 20 times longer than
consoles costing thousands more;
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installed performance unmatched by
anything in their price range; ease of
installation; and rock solid construction.

Before you decide on anything else
call toll free (800) 678-1357 for your full
color brochure and free VHS video con-
sole tour.

Other Answers

Some phone problems are those
caused by the studio set-up itself. To
improve feedback margin, you want
the least possible coupling from the
hybrid output to the input. Anything in
the path is suspect.

To avoid making the problem
worse, you should not use any mic
processing for the audio which feeds
the hybrid. When the announcer
pauses, the AGC increases gain in the
loop and the gain increase triggers
feedback.

If you must use AGC, make sure it
has a gate which can be setto reduce
inappropriate gain increase. Good
hybrids have “smart’’ level control on
the input which is arranged in such a
way that the AGC gain is frozen when
required to keep feedback down.

If there is an AGC on the caller
audio, watch for the same problem:s.
Pay attention to acoustics. Use a direc-
tional mic and position it so that the
phone monitor speaker has the least
possible coupling to it. Of course,
sound deadening material applied to
studio walls can help.

WHY GAMBLE ON YOUR
NEXT NEW CONSOLE WHEN...

... OUR FREE XL SERIES
VIDEO SHOWS WHAT
YOU'LL GET, HOW THEY
WORK & WHY THEY'RE THE
BEST BUY AVAILABLE?

RAMKO RESEARCH

35014 SUNRISE BLVD.
RANCHO CORDOVA, CA 95742

Reader Service #149
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How to Improve Improve Your Telephone Sound

When all else fails, in very difficult
situations, a notch filter could be used
at the most offending frequencies.

Multiple Callers

Other problems can arise when
multiple callers are being conferenced.
Often, the economical “’brute force”
conferencing method, where lines are
hard-paralleled, makes for trouble.

The on-air audio will probably be
OK, but the caller-to-caller audio level
is totally at the mercy of the quality of
the phone network. Recall that levels
may vary from 0 to -35dBm. Multiply
by two to account for both conversa-
tion ends, and you can see why callers
could havetrouble hearing each other.

You can solve this one by using
multiple hybrids, with one for each
caller. That way, it is possible to insert
gain (with AGC, if desired) inthe caller-

to-caller path. It's also preferable to
have a console fader dedicated to each
caller so that levels can be ridden sepa-
rately as required.

Clipping level in
93dBrn +3dBmo ¢ RE R0,

0dBm is
90dBrn  0dBMO ¢ .00 s’ 1ol

Typical

3510 10 dBmO speech levels

| AT&T objective
-69 dBmO ¢ for noise at
less than 180 mi.

| 1 picowatt:
-90 dBmO ¢ Std. Noise Ref.
in telco eng.

0dBrn

Signal & noise levels in telco engineering

You can insert as much total gain
as you have total trans-hybrid loss. If
you try to have more than a gain of
unity, “/singing’’ can occur as feedback
results from the hybrid-to-hybrid cou-
pling. The better the hybrid, the more
gain that can reliably be added and the
less the possibility of singing.

With new understanding of your
station’s phone and call-in problems,
you should be able to settle on a solu-
tion that fits your individual needs,
from rearranging your control room
set-upto eliminate feedback, to adding
multiple digital hybrids to a multi-caller
program.

Steve Church is president of Telos
Systems which specializes in the manu-
facture of telephone-to-broadcast in-
terface equipment. Steve can be
reached by phone at 216-241-7225or
fax at 216-241-4103.

AMAZING NEW CONCEPT

The new SYSTEM 2000 integrated
audio system uses plug-in programmable
modules and unique main frame bussing
to provide over 300 combinations of: mini
to massive audio distribution; mixing;
switching; processing; or any combina-
tion of these.

Reader Service #150

Cleaner audio, more functions in less
space, less expense than individual
c?mponents & greater long term versa-
tility.

Before you do anything else audio call
toll free (800) 678-1357 for further info
and your free VHS video product tour.

IN BROADCAST AUDIO.....

... LETS YOU CREATE OVER

300 DIFFERENT STUDIO
SYSTEMS WITH
JUST 3 SMALL
BOXES!

RAMKD RESEARCH

35014 SUNRISE BLVD.
RANCHO CORDOVA, CA 95742
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How to Submit Articles
to Radio Guide

Radio Guide welcomes your comments, let-
ters, articles and Tech-Tips. We prefer electronic
submissions.

1. MCI Mail to Judith Gross, at MC! Mail
#507-3038.

2. Modem: Call 703-370-7943 and request
an XMODEM transfer.

3. Maila 3.5" or 5-1/4" double or high density
floppy disk (Wordperfect 5.0 or ASCII) to: Judith
Gross at 101 S. Reynolds St., Suite H-405, Alex-
andria, VA 22304.

4. Or post to the Radio Guide/AVS BBS by
calling (804) 468-4957. Please send as a private
message to Judith Gross or Ray Topp.

We also acceptclean, typewritten or printed
manuscripts mailed to Judith Gross at the above
address. Photos and clean, camera-ready art
with articles and Tech-Tips appreciated.

Articles should be 750-1000 words in length
and Tech-Tips should be 200-500 words.

Radio Guide pays for all articles accepted
for publication and Tech Tipsters will receive a
Radio Guide pocket calculator.

Reader Service Card missing? Copy the
form below and fax or mail it back to us:

Radio Guide
P.O. Box 7001, Rochester, MN 55903
Fax (507) 280-9143
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Get all the board you really need
with AIR TRAK 90. Justimagine
features like multiple-source input mixing;
quiet, dependable electronic switching, plus
VCAs on all audio controls;
stereo and mono outputs;
versatile talkback options;
auxiliary (mix-minus) buss for
call-ins; premium-quality
Penny & Giles linear faders;
Hall-Effect type on/off
switches; independent
metering; automatic “dim” |
monitor function and more.

FOR THE BUCK

Now, imagine all those features with
a board that’s truly affordable.
Whether you choose our 6, 12, 18
or 24 channel model, you'll get

THIS ROTT 13 USALCTIHDER
B\ FORAU DEBTS. S ULIC-AND PRIVATE ||

full-featured quality and 4 | THE: UNTTETD) STATES OB AME

incredible value.

So, why spend big bucks on a
board when you can get every-
thing you need from the versatile,
affordable AIR TRAK 907

It's the most board you can
get for your buck!

Contact us for more information on

. ®
AIR TRAK 90, pius our full line of
transmitters, cart machines, studio BROADCAST

D . ELECTRONICS INC.

consoles, digital audio storage and program

H \ 4100 N. 24th St., P.O. Box 3606
control, AM stereo exciters and monitors, T [ (o e (s
and turntables. Phone (217) 224-9600, Telex: 250142, Fax: (217) 224-9607

Reader Service #001



Wheatstone's Finest

et

We've taken all that we know, all that you've
asked for, and the very best of today’s technology and
components to bring you our finest radio console: the
A-6000.

The A-6000 has all the features you could need (or
even MIGHT need) but with a family of over 125 input
module combinations, you're free to choose the fea-
tures you DO need: like a built-in routing switcher with
individual alpha channel displays, so you can configure
your console to suit changing program requirements;
Wheatstone’s exclusive Bus-Minus™ system, the ulti-
mate tool for news and sports events; four mix-minus
busses, bringing real power to talk formats; logic con-
trolled program and mix-minus buses, giving you com-
ptex function from simple switch commands; a full array
of stereo and mono send controls for studio or effect
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mixes; and of course, an equalizer option for your pro-
duction suite. You can even add features later; you
can relocate any module anywhere in the mainframe at
any time, preventing obsolescence as format needs
change.

And while Wheatstone is well known for superior
technical performance, the A-6000 surpasses even our
own previous consoles in virtually every measurement
category.

The A-6000 has the appearance, features and
power to excite the most demanding program and
production staff; its engineering, performance and
thoughtful design will help your technical staff achieve
excellence. So contact Wheatstone, the people with
knowledge, experience and a committment to
excellence.
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