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Digital Made Simllgle
The New Dynamax DCR1000
Digital Cartridge Recorder

The Recorder The Reproducer The Media
* Selectable sampling rates * Simple cart-like operation * 13MB stores over 5 minutes
» Secondary and Tertiary cues * No on-air personality training stereo audio with 15kHz
* Extended scale peak metering e Just three front panel buttons bandwidth and 15 minutes
* AES/EBU digital input * Instant start and cue mono with 10kHz
e Start on audio * Maintenance-free design * Standard low-cost 2MB floppy
* Direct digital dubbing from CD < No head cleaning or alignment  disk holds 60-second
* PC keyboard for titling * Awesome audio quality commercials

The new Dynamax DCR1000 is available now, and it's priced like an analog cart machine.
You will be amazed by its versatility. Call Fidelipac for more details.

™ "At the NAB Radio Show,
demo In our suite at the
BROADCAST PRODUCTS BY FIDELIPAC® New Orleans Hiiton.”

Reader Service #003
Fidelipac Corporation [ P.0. Box 808 [/ Mooresiown, NJ 08057 U.S.A. [J TEL 609-235-3900 [ FAX 609-235-7779
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Air Cooled
Dummy Loads
now in power

ratings of
5kW, 10kW,
15kW, 25kW,
35kW, 50kW,

and 75kW
with low VSWR
that is stable
under power
with a
frequency range
of 60hz to
240Mhz.

QUIET
COMPACT
PORTABLE

ALTRONIC
RESEARCH
INC.

T For (OMEGALINE) RF
Coaxial Load Resistors

WATER AND AIR COOLED
MODELS FROM 5 to 200KW

CALL TOLL FREE
1-800-482-LOAD

P.O.Box 249
Yellville,AR 72687
(501)449-4093
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Publisher’s Page - Editorial

Radio Revolution

By Ray Topp, publisher

How many of us thought that the
""digital revolution” would affect the
radio industry this fast? The change
from tubes to transistors was gradual
enough, as was the conversion from
discrete devices to ICs. Now, almost
overnight, we find whole stations able
to be run from a single PC.

Remember all of those articles you
read, about keeping yourself updated
on the progress of digital electronics
and ICs? Did you do it, or did you just
figure that it wouldn't affect the radio
industry any time soon?

We know what happened. Virtu-
ally every piece of new gear has be-
come totally digital, or at the very least
has a majority of its component parts
made up of the multi-legged variety.
This should actually be good news to
chief engineers fora couple of reasons.

First, although ICs cannot be re-
paired, they can (usually) be easily
replaced. In a certain sense you only
haveto troubleshoot equipmentto the
function level. And with so many func-
tions now contained in a single IC,
troubleshooting to the component
level is not necessary as often.

Of course there will always be the
inevitable loose connection, dirty
switch or leaky capacitor. Neverthe-
less, finding a bad IC should be easier
than tracing trouble to an intermittent
componentin discrete circuitry. When
an IC goes bad, it usually affects a
whole section or complete function of
a piece of gear.

Second, this new sophistication
has brought with it built-in diagnostic
capabilities available in many pieces of
new equipment. Adjustments and
parameters are likely to be changed by
key-pads and "virtual”’ knobs, elimi-
nating many of the troublesome pots
and switches found in earlier devices.

This technical sophistication
sometimes requires a level of repair
skill that we may not have. We
shouldn‘tfeel deficient; it's justa result
of the rapid advances in technology.
Where once basic electronics knowl-
edge and a reasonable amount of OJT
were all that was required to deal with
most problems, now we're asked to
deal with advanced digital equipment
we may not have had a chance to read
about, much less learn about. On top
of that, specialized digital test gear is
simply too expensive to justify, given
the amount of actual work that is per-
formed at any given facility.

This brings me to a point that I've
made before, and bears repeating
again. No matter how much you read,
listen and learn about technology, you
are still going to run across problems
you can't solve right away. If it’s not
critical to the operation of the station,
you may be able to take the time to
learn more about its design and func-
tion ... and in the process be able to
complete the repairs yourself.

But if time is short and your sta-
tion’s operation depends on that piece
of gear, then you may need to putyour
ego (something most radio engineers
lose after the first lightning strike at the
TXsite) inyour back pocketand callthe
manufacturer for help. They built it,
they know how it works and they can
usually help you fix it. We all have
legitimate stories of unresponsive
companies and bonehead ““technical
assistance,” but the bottom line is ...
this is the exception rather than the
rule. Most of the time they will be able
to help you.

Ifyou don‘t have the knowledge to
be able to fix it, you should always
know where to get it. That’s the mark
of a true professional. R.T.



At Telos, we had a lot of .
help designing our new hybrids.

Here's your paycheck.

In the eight years since Telos delivered the first DSP-based telephone
interface, you, our users, have provided us with many helpful
comments. The debut of our two new hybrids gives us
the chance to thank you properly for your ideas.

The new Telos 100 Delta offers the best
possible trans-hybrid loss, while exclusive dynamic
digital EQ corrects phone line frequency response
and advanced digital AGC ensures proper levels.
And monitoring callers through open speakers is
greatly enhanced by the 100 Delta’s unique
feedback suppression circuitry.

Also brand new is the Telos ONE plus ONE
with two, independent hybrids in one unit.
Whichever you choose you can have the best
sounding call-in segments and a few bucks back. There has never
been a better time to experience the pleasure of great phones.

2101 Superior Avenue
Cleveland, Ohio 44114
216.241.7225 - FAX:216.241.4103
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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

THE LEADERS IN
ANTENNA
TECHNOLOGY

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

Reader Service #006

Product Page

New Products for Radio

TTC FMS-4000 Solid State

New from Television Technology
Corp. at the NAB show was the FMS5-4000
solid state FM transmitter. The FMS-4000
has TTC's Model X FM
exciter and boasts specs |
like 90 dB SNR, -60 dB
synchronous AM noise I
and distortion figures of |
less than 0.01%. Each
1200 W amplifier is verti- |
cally oriented with four ‘
Phillips FET devices. Each
module is protected for
over-voltage, over-cur- |
rent, VSWR and over- |
temperature. The FMS-

4000 is available from 1 ———————
kW-16 kW. Call 303-665-8000 or circle
reader service card number 063.

Continental’s New FM Exciter

Continental Electronics introduced a
new digital-quality FM exciter, the 802B, an
upgrade of the 802A. The new exciter is
completely broadband and can operate at
any level from 5-50 W. The operating
frequency may be selected from a digitally-
programmed, dual speed, phase-locked

=

synthesizerin 10 kHz steps. The 802B is en-
tirely modular and mounted on slides for
easy access and installation. It will be ready
in September and is covered by Continen-
tal’s 2-year limited parts warranty and 24-
hour technical support by phone. Call 214-
381-7161 or circle number 064 on the
readerservice card.

éOI;‘lputel‘ Concepts Adds Editing

Computer Concepts DCS is about to
include a new digital editing function as a
standard feature on all of its DCS (Digital
Commercial Systems) units. Existing DCS’s
receive the new feature as an upgrade. The
new feature includes cut-and-splice real-
time editing with accuracy to one-hun-
dredth of a second. Edits can be done with
keyboard or trackball. Editors get to as-
semble audio and save only the cuts de-
sired. Call Computer Concepts at 800-255-
6350 or circle number 065 on reader serv-
ice card.

I;rogessing Shoot-Out

What's the best way to tell if a particular
processor will get the soundyou want, espe-
ciallyinthe BigApple? Putitonthe air. That's
what WNEW-FM CE John Rosso did re-
cently. “There were several we were inter-
ested in, so | decided to play with all of
them,” said Rosso. Cutting Edge’s Frank Foti
(rear of photo) helped Rosso set up the Unity
2000 digital processor. Rosso said he liked
the flexibility and pointed out that with proc-
essing now in the digital age: "Hardware is
no longer the primary concern. You can do
a lot with software or a set-up change.” In
the end, Rosso decided to add the Unity
2000 to his processing chain “because it
gave me the sound [ wanted.” And, yes, he
said the New York market is “still brutal,”
processing wise. For info call Cutting Edge at
216-241-3343 or circle reader service card
number 066.

Have a new product? Send a release and photograph to Judith Gross,
101 S. Reynolds St., Suite H-405, Alexandria, VA 22304.
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YOU mean you're A
STILL not Using Telos?

AMAL

Now we're takKing away
your last excuse...

Listen to the best sounding phones on the air in your market.
Odds are they're using Telos. Our advanced digital processing
results in natural, two-way conversation with no
up-culting or announcer voice distortion.

Need more than one hybrid? The new
Telos ONE plus ONE has two industry
standard Telos ONE hybrids in a single rack
height unit. It has a built in mix-minus matrix that
makes dual hybrid installations a breeze.

Listen to what you are using now and imagine
how much better your station could sound with the
Telos ONE plus ONE or the new, edge-of-the-art
Telos 100 Delta. With three hybrid configurations
and our factory rebate, there has never been a better
time to experience the pleasure of great phones.

'/-W-—ﬂ-——\

2101 Superior Avenue
Clevelond, Ohio 44114
216.241.7225 - FAX:216.241.4103
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JG’s

EARWAVES

Happens every year about this
same time. The humidity makes eve-
rything stick to everything else ... mid-
summer lightning storms threaten
computer and transmitter all at once
... and the only thing resembling a va-
cation in your plans is that 5-foot
square empty space at the beach or
the lake with Cousin Tilly, the Brother-
In-Law, and Sis’ five rap-listening pre-
pubescent kids who think you are so
far outof ityou’re from another galaxy.

But enough about me. Summer
doldrums hit you yet? Course, that
may all change rather rapidly if those
new FCC ownership rules gothrough.
I'm picturing consolidation in a BIG
way. Maybe not all at once ... but ...

Maybe markets with 15 stations
down to five or fewer owners. Maybe
some AMs with things like the all-
Romanian dance music format, since
you won't need to make so much
money to keep the marginal ones in
business.

And how about some new-tech
ways of combining operations? How
about codecs with Switched 56, ISDN
and V-Sat remotes? Maybe putin a few
more digital satellite automation sys-
tems, a workstation here, a second
one there.

Just one thing, though. | hope the
new breed of players doesn‘t take it all
as one more excuse to cut back on
engineering. Then again, it’s kind of
hard to consolidate what has already
been cut to the bare bones, isn’t it?

Speaking of such horrors ... Say it
isn’t so. Historic station KDKA, Pitts-
burgh, getting rid of its engineering
staff? Deciding that a CE is a luxury in
thisday and age? Thenwonderingif it's
still necessary to do such frivolous
things as run EBS tests? (Gee, only if
you really want to keep that 70-year-
old license, guys).

Somebody tell me | heard wrong,
pleeze. This is one area where there’s
no glory in being a pioneer.

Radlo Guide Page 8

Waiting For the
World To Change

™
Pending

On a happier front, | understand
those who showed for Montreaux
were satisfied with attendance and the
overall results of this first-time show.
Now the NAB is thinking of making it
an every year thing.

But what's this? Guess they de-
cided to hold a symposium and not
invite us. That's right. Just before the
start of the Montreaux convention
was the EBU’s first International DAB
Symposium. International, you say?

Then how come nearly every
single session was devoted to some
aspect of the Eureka system, with
most of the papers given by European
speakers, an occa-

by Judith Gross

Show in N’Awlins. If even half of what
I've heard whispered goes down ...
Whew!

All right. Where were you 20
years ago? Well, some of us, it seems,
just couldnt let an anniversary pass in
silence.

In a historic radio broadcast, Infin-
ity’s WJFK-FM brought Watergate

sional representative
from Japan, one
from Canada sup-
porting Eureka and
zero — count ‘em -
zero representatives
of U.S. DAB sys-
tems?

OK, if you want
to get picky, the U.S.
was represented by
the NAB’s John
Abel, but he’s still calling in-band de-
velopment “’far from certain.”

Was Strother-Lincom invited?
No. How ‘bout Mercury Digital? Unh-
unh. American Digital radio? Not a
chance. But not only was the USA
Digital team NOT invited to make a
presentation, their specific request to
a U.S. member of the program com-
mittee to be included was flatly turned
down. Shame, shame, shame!

Oh, and on DAB. How come the
CPB gets to spend $350,000 of our
hard-earned tax dollars just *’develop-
ing policy,” whatever that means? Pol-
icy? You want policy? Heck, Give me
about 2/3 of that amount and I'll write
it for you at a discount.

But just wait. If you think DAB is
heating up again now, just wait until
you see what gets going at the Radio

The Watergate master-mind returns to the scene of
the crime in an historic radio broadcast

burglary mastermind G. Gordon Liddy
back to the scene of the crime. Liddy’s
doing a midday show on the Fairfax,
VA station, where the ex-FBI agent
sometimes gets called “the G-man.”

Oh, he talks mostly to conserva-
tives about things like surveillance,
the proper choice of guns and what it
was like to spend years in prison for
refusing to rat out the other Watergate
culprits. Sort of a polite Rush Lim-
baugh, as it were.

But on June 16, 20 years to the
day after the bungled break-in that
brought down the Nixon presidency,
the manwho refused totalk had plenty
tosay. Yes, the G-Man was back inside
the famous Washington D.C. hotel,
and this time, he even used a key!

All the major news networks and
C-Span were there, and you never saw



JG’s Earwaves

a single radio broadcast get so many
cameras rolling. Problem was, darn
few of them had the courtesy to men-
tion the hosting radio station by name
on air.

Now what is it with these guys?
The TV news can talk endlessly about a
piece of history and fail to mention
four tiny call letters, even once in the
whole segment. It's not a dirty four-
letters, you know. Face it. Radio up-
staged you all.

Good job on the broadcast, from
WIJFK CE Dan Ryson, known to the G-
Man as “Engineer Dan.” And good job
too from the show’s producer John
Papp, working with some rather an-
cient equipment,

Just a few more interesting tidbits,
then it’s back to the tequila and lemon-
ade for me.

First, there’s an updated copy of
“Making SCA Work In the Real
World,” that bookletfrom Modulation
Sciences’s Eric Small that’s packed full
of useful info.

SCAs are another area heating up
again these days, what with technolo-
gies like RDS and the vehicle informa-
tion service that has the highway folks
and the car manufacturers salivating.
Call Eric at 800-826-2603 for your
updated book.

Oh, and how are we supposed to
keep track of all those folks changing
places out there? First off, Laura Ty-
son, who has left Denon to open
Broadcast Supply West's east coast
office. Then Cindy Edwards heading
up the North Carolina office for Audio
Broadcast Group.

Let’s see. Marty Sacks at D.C.’s
WGAY took a job with Northeast
Broadcast so Philly WXTU CE Kevin
MacNamara (featured on the April
cover of RADIO GUIDE) has moved
into the slot vacated by Marty. Con-
grats to both.

SBE Executive Director Steve In-
gram is leaving that post. His contract
ended May 31 but Steve will stay on
and help with the October SBE con-
vention in San Jose.

| hear there’s divided sentiment
over whether a new Exec Director will

replace Steve or whether, in light of the
recent budget controversy, the post
will be abolished. We’ll keep watch-
ing and find out.

And on a sad note, Rick Sklar,
who was the force behind the radio |
grew up with: W-A-Beatle-C in good
ole Noo Yawk, died unexpectedly after
surgery in June.

Hey, | remember the days when
those guys got an unheard of 25%
share, one summer when we all had
those little transistor AM radios all but
glued to our ears; Do You Want To
Know A Secret”” was Number One and
Big Dan Ingram wasthe Kimosabe we
couldn’t do without.

Talk about a way to kill the sum-
mer blahs. OK, now, let me justget that
album of oldies -- remastered for digi-
tal, of course -- on the CD player with
the infrared remote and where did |
put those lemons? I'll make yours a
double.

Something wacky going on inyour neck
of the woods? Let’s gossip together. Call
703-370-7943; fax 703-212-0838 or MCI
mail me at #507-3038. Or write 511 18th
St. SE, Rochester, MN 55904. We’ll think of
an appropriate perk for your morsels.

ELIMINATE PODIUM CLUTTER.

MICRoOAMP
SERIES

Use as a 2X8 DA, sterso 1X4 DA or two inpat mixer.
68 Maple fine, Horsham, PA 19044, UGA,

PB2X8

Presshox /Microphone
Distribution System

MICROAMP SERIES

2 PRESS BOX

l l DISTRIBUTION SYSTEM ’L\rl

Smabw
sly from euch output.

* XIR, 1/4" and 3.5mm TRS jacks
* Headphone output

(215) 443-0330 FAX: (215) 443-0394

Reader Service #008
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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

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
favorably with equalized analog lines. ﬁ

Call us at INTRAPLEX for full details @LLC"I

and a quotation. Irltrap €X

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

Reader Service #009



The first deadline for DAB propo-
nents to participate in the EIA's stan-
dard process came and went in mid-
June and a total of eight proponents
voiced interest in submitting systems.

The initial eight included USA
Digital Radio (Project Acorn), Mercury
Digital, American Digital Radio, Kintel,
and Thomson Consumer Electronics
backing Eureka 147.

But surprising letters confirming
intent to submit DAB systems also
came from AT&T/Bell Labs, Digital
Planet and NHK. Notably absent was
Strother-Lincom.

Then, several weeks after the first
round of letters, NHK pulled out and
Strother-Lincom confirmed its inten-
tions to submit a system as well.

Radio Update

Broadcasting and New Technology News

EIA Deadline Sparks DAB Shuffle

At press time, reports came in that
the New Jersey offices of Digital Planet,
which currently offers cable music
services, had been padlocked by bank
officials. How this will affect Digital
Planet’s participation in DAB remains
uncertain,

The EIA committee will meet in
mid-Julyto consider the written confir-
mation of DAB systems proponents’
intent to submit hardware. The hard-
ware is due for submission next April,
with EIA planning to recommend a
standard by October, 1993.

CPB Gets DAB Bids

The Corporation for Public Broad-
casting's Office of Policy Development
and Planning has received five propos-

By Judith Gross

als on plans to help to formulate a
strategy on DAB.

The CPB solicited proposals from
about 70 universities, broadcasters,
equipment manufacturers and con-
sultants, seekingsomeone todevelopa
policy for public broadcasters to bene-
fit from DAB. The project is expected
to take 15 months and will be funded
with up to $350,000.

Project manager Charles Wilk said
even though DAB is still very much in
its infancy as far as systems develop-
ment, “‘It's time to start thinking about
how to do things differently. We need
to see the possibilities now."”

Wilk noted that “We didn't pay
enough attention to DAB at the begin-

(continued on page 13)

WHY GAMBLE ON YOUR

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;

Reader Service #010

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.

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
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SenD YOUR Aubio =

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 Live concerts & performances from any location
1 Syndicated program and spot distribution

I Remote broadcasts at a moment's notice

1 CD quality news and sports remotes
I I Music programming networks
I LMA programming feeds

1 Off-site announcer feeds

California Digital
offers expertise in:

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

Call for details on cost effective solutions:

CALIFORNIA
DIGITAL AUDIO

Phone (805) 523-2310 Fax (805) 523-0480

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

Reader Service #011 MAKE MONEY BY CREATING A
MUSIC PROGRAMMING NETWORK!



Radio Update

continued from page 11

ning. We don‘t want to find ourselves
stuck with just better sound.”

Of those who received the request
for proposals, specific DAB systems
developers were in the minority. USA
Digital, American Digital Radio and
Satellite CD Radio received the
request; Strother-Lincom did not.

Wilk said that the list of those who
were sent proposals was culled from
many sources, including the attendees
of two meetings of the EIA’s committee
considering a DAB standard. He ac-
knowledged a system proponent who
did not attend the EIA meetings could
have been unintentionally excluded
from the request list.

But, while Wilk would not name
the five who did submit proposals to
help CPB develop DAB policy, he did
say that none of the five were those on
the EIA committee attendance list.

CCIR Compression Test Results

The CCIR has revealed prelimi-
nary results of its audio data compres-
sion system tests.

Eleven systems in all were tested
for various applications including
transmission directly to affiliates or
end-users, and contribution and distri-
bution, for instances where editing is
done or the audio needs to go through
more than one generation of compres-
sion.

In the case of audio compressed
and then sent directly for airing (trans-
mission), the systems tested were
found to be virtually indistinguishable.

Butfor other applications, the ISO
standard (MUSICAM incorporating
ASPEC benefits) was considered supe-
rior. In these results, ISO won out over
Dolby AC-2. But, in a form of deja vu,
the results also said that Dolby AC-2
was easier to implement than ISO and
suggested the two systems work to-
gether to combine these benefits. A
similar result came from the original
ISO tests between MUSICAM and
ASPEC.

Need an STL?
Find it in the
Equipment Report
Pages 33-39

IN BRIEF:

RDS Standard Looking Hopeful

Itlooks as if all the obstacles stand-
ing in the way of an NRSC standard on
RDS have been removed. A draft rec-
ommended standard is expected to be
released at the NAB’s Radio Show,
slated for New Orleans in mid-Sep-
tember. The NRSC working group has
agreed on PTY (format) codes and also
has plans to include ID Logic B, an
RDS-like system for AM stations as part
of the standard.
Rule Change Pending

The FCC's rule changes on owner-
ship are set to take effect August 1 — or
arethey? There are several petitions for
reconsideration pending and there’s a
chance Congress may get into the act.
The Commission has set the cap on
total stations owned at 30 AM and 30
FM with up to three of each per owner
in a single market, depending on mar-
ket size. But the NAB has asked the
FCC to set the cap at 25 each with up
to two of each in a single market. And
minorities and public interest groups
have attracted the attention of some
Congressional members, who may
consider attaching a rider to an appro-
priations bill which would prohibit the
FCCfrom processing new applications.
Stay tuned.

_QET] aEi] aEi] oti] o]

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 QEl "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

QIIIUTV o ENGINEEHING o INNUVITII]N

Reader Service #012

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.

: = ‘ The reflected

| meter

| incorporates a
front panel

| adjustable set

| point which

controls the trip

-

point on the
meter alarm.
Abnormal load
! 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

B

Service and Dependability . . .
A Part of Every Product

Reader Svc. #013  Radio Guide Page 13



Transmitter Site

Repair & Maintenance at the Transmitter

Number Crunching Freeware

Sooner or later, every broadcast
engineer is going to need help. Per-
haps it's help obtaining a rectifier stack
to getthe rig back on the air. Maybe it's
help in aligning a critical STL antenna
path.

The purpose of this column is to
present information and ideas which
will help with your responsibilities at
the Transmitter Site.

This month, I'll bet there are a few
readers who could use help with some
of the myriad math formulas needed to
finish the FCC application(s) for that
new transmitter site. Or determine
quickly the value of resistors needed to
make an audio ”"H"" pad with a 150
ohm input and a 600 ohm output and
14 dB attenuation. Or how about ... 2

NN

control for a low cost!

Sl
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Radio Guide Page 14

;///////////////////////////////////////////////////////////////////////////////////

WARNING!

If you bought a dial-up remote
control and it wasn't an RFC-1,
—you paid too much!

We use high technology to achieve a low parts-count.
The result: you get a high performance dial-up remote

» Easy installation
» Simple operation
* Built to last

We have a 3 page fax, a 12 page booklet and a demo
unit you can try from your own telephone.

E VSTEMS (615) 228-3500

Y L L L ]

Broadcast Math

Hand held calculators have made
some types of number crunching so
easy that many eight year old kids can
do things we wouldn't have wanted to
contemplate with a slide rule. (You do
remember that valued Post Versalog
slide rule, much more how to use it,
don’t you? No batteries to change
ever!)

The big problem with some types
of broadcast related math challenges is
remembering (and entering) the for-
mula. For instance, how many of us
can rattle off the formula for determin-
ing path loss for the STL link mentioned
above?

Enter the computer, our increas-
ingly valuable helpmate in so many

NN

Reader Service #014

by John Bredeson, P.E.

ways around the station. But have you
ever had experience with writing soft-
ware to make these wondrous ma-
chines be all they can be?

Share-Ware

I've used a few types of commer-
cially produced software and most of
them have been good. The one com-
mon trait they seem to share is cost.

I'm aware of two free software
program disks which are great time
savers and easy to use. Both have
menus listing many sub-programs to
solve problems such as the STL path
loss computation and audio attenuator
mentioned above. I'm most familiar
with the program which came from RF
Specialties, Inc. because | obtained it
first, so I'll tell you about some of the
features it has.

Continental Electronics in Dallas
also has a program which overlaps in
some features, but has some which are
different. I'll tell you where to get these
two programs at the end of the article.

When the RF Specs diskette menu
is on the screen, you'll see listings for
working with topics such as FM trans-
mitting antenna calculations, geo-
graphic coordinates, design of an AM
T-matching network, audio pad calcu-
lator, metric conversion, intermodula-
tion products and others.

Intermod and ERP

The Intermodulation Products
Calculator in the ’RFS" program can
greatly simplify the search for mathe-
matical combinations of channels
which might be producing an unde-
sired spurious output.

It's also invaluable if you're mov-
ing your station to a site where existing
radio facilities are in operation be-
cause, in many cases, the site manager
will want an intermodulation study
performed before determining
whether you'll be an acceptable ten-
ant or not.



Transmitter Site

... continued

The FM Antenna program will
calculate ERP after you enter the
type and length of transmission line,
transmitter output power, antenna
type, and power split (50/50, 60/40,
etc.). As is the case with many of the
other programs from either source,
the FM antenna program has inter-
nal look-up tables. When you enter
the length of transmission line, for
instance, it simply asks for the type of
line by brand and stock number and
calculates line efficiency and loss
from tables within the program.

The sub-program for Geo-
graphical Coordinates allows you to
enter coordinates for two different
locations. It then calculates the dis-
tance between the two points and
the azimuth.

Satellite Help

The Continental diskette has an
interesting program if you need to
aim an antenna towards a particular
satellite. Enter the coordinates and
magnetic deviation of your site and
select from one of 32 listed birds.
The program will give the elevation,
azimuth and corrected magnetic
compass heading of the selected
satellite.

The RFS program is available by
callingany RF Specialties, Inc. office,
of which there are seven around the
country. If you don’t know how to
contact the nearest one to you, call
John Schneider at the Seattle office:
(206) 546-6546 for information.
Incidently, John wrote most of the
programs which appear on the disk.

The freeware program from
Continental Electronics is available
by calling the company in Dallas at
214-381-7161. This program disk
was compiled and written by Steve
Shott who is a salesperson for Con-
tinental Electronics.

John Bredesen has been in-
volved in both radio and TV engi-
neering for more than 30years. He is
a PE, and currently Chief Engineer of
KLCC/KLCO in Eugene, OR. He can
be reached at 503-747-4501, EXT.

2478. Reader Service #015

Over the hills and everywhere - for aslittle as $1,262 per month. With
VISION from the National Supervisory Network, sending programs via
satellite is easy and affordable. VISION is a combination of satellite services
designed to guide radio group and network operations to peak performance.
Our fully integrated, centrally operated VSAT networks let you:

- Deliver programming & production to all your stations or trans-
lators with MUSICAMe based ComStreams VSAT products.

- Control transmitters and EBS systems at all of your stations from
our Command Center or yours.

- Centralize traffic and billing, news gathering, and intra-group
communications with dedicated high-speed data via satellite.

- Control costs with dedicated satellite telephone and fax connec-
tions. No more long distance charges between your stations.

All VISION services operate simultaneously and independently, so you can
start small and grow at your own pace - without costly equipment changes.

e
Take a moment to share our /—‘
VISION for your broadcast

group or network. Call today. NATIONAL
1-800-345-VSAT (8728) SUPERVISORY
NETWORK.

AVON, COLORADO

VISION
VSAT Intelligent Satellite Integrated Operations Networks




While attempting to define your
space needs for your move, you should
also be defining a few budgets for the
move.

“But the boss has told us we only
have X amount of money to use for this
move. What are you talking about
when you refer to budgets?”’ you may
ask.

Most people only think of money
when they think of budgets. But when
you're planning a project like a move
of your studios, you have a lot more to
think of than money. Not only do you
have to make sure your needs and
budget match each other, butyou also
have to budget your time and other
resources so the move will go
smoothly. In one respect, budgeting is
nothing more than planning ahead.

OPTIMIZE —
don’t compromise:

If you demand optimum
performance from your tape
recording equipment. . .

JRF maintains a complete lab facil-
ity insuring precision relapping
and optical alignment of all mag-
netic recording heads and assem-
blies. Worn unserviceable heads
can be restored to original perfor-
mance specifications.

24-hour and special
weekend

service available.

* Broadcasting (g

* Mastering
* Recording
Studios '
e Tape 2
Dupllcating q ﬁ

New and reconditioned
replacement heads from mono
to 24-track . . . Many in stock.

For repair or replacement,
we’re at your service!

'll[l:/ 249 Kennedy Road

Greendell NJ 07839
MAGNETIC SCIENCES

@ Tel.:(201)579-5773

Fax: (201) 579-6021
Radio Guide Page 16 Reader Svc. #016

Studio Site

Repair and Maintenance at the Studio

Planning Your Moving Budget

Your moving team (real estate
agent, architect, studio consultant and
your in-house staff members) can be a
vital resource in planning your budg-
ets. They can provide you with infor-
mation that will enable you to make
intelligent choices for the use of your
available resources.

Dollars and Sense

Naturally, one of the more impor-
tant budgets you can put together is
your financial budget. In most cases
you will have afixed amount of money
to use for the move. This amount was
probably set by your ownership or top
management based on a number of
factorsincludingfixed assets, cash flow
and desired indebtedness. Sometimes
you can adjust thisamount — especially
if you can prove the need — but many
times it will be non-negotiable.

If you are unfamiliar with the
budgeting process, or have not put
together a budget of this magnitude
before, you will need some help.
Chances are your company’s financial
officer will need to be involved, so be
sure to take advantage of his or her
expertise in preparing budgets.

He or she will also have some idea
of how management wants the expen-
ditures distributed and can be of help
figuring out ways to get maximum use
from the dollars available. However,
you will need to make sure that noth-
ing is neglected in this phase of the
planning.

One line item that is omitted now
could cause the entire project to run
outof money later, makingit difficultto
finish everything and possibly even
costing you your job.

Again, your moving team, espe-
cially your architect and studio con-
sultant, can be a big help here. Their
experience in similar projects will help
you find all the hidden costs before you
begin, so the budget can be as accurate
as possible.

by Gordon Carter

Filling in the Blanks

Regardless of the amount, you'll
have to form your budget around it.
You have to allocate the available
funds for various parts of the move,
including cost of property (purchase
priceif you are buying or front costs for
a lease), termination of present ar-
rangements, building improvements
or construction, studio equipment,
office furniture and equipment, mov-
ing expenses, fees (architect, consult-
ant, building permits, etc.) and other-
miscellaneous costs.

Your moving team will be able to
help fill in the blanks on a number of
these items based on your projected
needs. You will have to do some re-
search to find out some of the other
figures.

While you’re planning this
budget, you'll find that some costs are
relatively fixed while others have a
great deal of flexibility. Many times
you'll have to fill in the fixed costs to
determine what is left for the other
items. This will help determine what
trade-offs will have to be made from
your ideal plan and projection.

Forinstance, when you determine
the amount available for studio equip-
ment, you and your studio consultant
can then start to fill in some of the
specific details for this equipment.

Financial Time Budget

Many times your accounting
people will want to have some idea of
when to expect many of the bills asso-
ciated with a move to fall due. This
information will help them plan ex-
penditures and even decide when the
best time will be to borrow money (if
necessary). Remember that borrowing
money costs money, so they will want
to delay borrowing as long as possible.
They may even want to pay some bills
in advance to help balance the larger
cash outlays with surplus income.

(continued on page 23)



~ Call the Radio Guide BBS

2t (804) 468-4957

In the beginning, man created
Morse Code. Then came AM, FM, TV,
computers, cable, MDS, LPTV and
DAB. In the past 25 years, the business
of radio has been changed dramati-
cally by the growth of FM and the use
of computers in every aspect of station
operation.

Twenty years ago most program
logs and client billing were done
manually. The sales folks had ratings
books to convince prospective cus-
tomers to buy; the programmers were
rotating music and PSAs using cards
and the engineers were spending
countless hours on FM and AM appli-
cations using calculators and graphs.
How things have changed.

Today, instead of having two or
three people prepare program logs

Bits, Bytes & BBS

Broadcast Computing and Bulletin Boards

The New Station Computer Guru

and client billing, most stations have
one "traffic’’ person. The sales staff can
still browse through the ratings book
but the real work is done by computer
when it comes to preparing sales pro-
posals comparing demos, reach, fre-
quency and other quantitative and
qualitative data about competing sta-
tions.

Even on Air

Gone are the music rotation and
PSA cards — these have been replaced
by music logs that have been churned
out by another computer, after an
analysis of tempo, subject, artist, length
and frequency of play.

And finally, for the engineers,
there is no need for hours and hours of
tedious manual calculations and graph

By Steve Shrader

preparation since this, too, can be
done in minutes by a computer, with
better accuracy than could be ob-
tained manually.

Perhaps you have never consid-
ered the impact that computers and
microprocessors have on your every-
day life as well as your career. Just take
a look around at your stereo, micro-
wave oven, VCR, clock radio, calcula-
tor, car, telephone, bank, transmitter
remote control, cart machines and
countless other items.

Just imagine if you could travel
back in time and take a CD player, a
VCR or a camcorder. You would either
be crowned as a genius or burned at
the stake as a witch!

(continued on page 18)

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 #017

Cleaner audio, more functions in less
space, less expense than individual
components & 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!

nAMKD RESEARCH

3501 4 SUNRISE BLVD.
RANCHO CORDOVA, CA 85742
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Bits, Bytes and BBS

Continued from page 17

All Around Expert

Since computers are hereto stay, it
isimperative thatyou learn aboutthem
and how to use them to your advan-
tage. Station personnel automatically
expect you, the engineer, to know
about these electronic machines.

Sales, ratings, cash flow and budg-
ets now reign supreme, Most stations
no longer have the luxury of “home
office’”” experts to help deal with diffi-
culttechnical problems. It is now up to
the local staff to perform these func-
tions and you are no exception.

Some Free Tools

To help you perform these new
tasks you need to know how to use a
computer and afew pieces of software.
When you are asked to prepare a
budget, or if the manager asks how
muchwould it cost to move the studio,
the use of a computer to get your
answer quickly is invaluable.

If you are wondering what this has
to do with the BBS, that's a simple
question. To prepare your budgets,
you could buy Lotus 123 for $325 or
download ASEASYAS from the BBS for
free; or you could buy dBase for $415
or download PC-File from the BBS for
free. These two programs and hun-
dreds of others are available on the
Radio Guide/AVS Broadcast Services
BBS.

To browse all of the files that are
available, sign on to the BBS and issue
the command:} 3. This will getyou into
the Files Conference. When you are in
the Files Conference, issue the com-
mand: F and you will be shown a listing
of the file categories. Pick the category
you wantand the files available will be
displayed.

For those of you who have used
the FCC data programs in the AVS
conference, | have rewritten some of
the programs which | hope solves the
display problems that were mentioned
by some users. If you are using an IBM
type system, be sure that you have
included the command DEVICE =

ANSLSYS in your CONFIG.SYS file.
This will allow your system to display
graphics properly.

The FCC FM data was updated
and is currentas of May 15, 1992. The
AM program now provides you with
the station coordinates, which it did
not do previously. For the hams out
there, the new HamCall disk is now
On-Line to look up Amateur callsigns
through April of 1992.

As a final note, if there are any of
you out there that would like to see
additional on-line functions and
would be willing to write some code,
drop me a line at 910 S. Lynnhaven
Rd, Virginia Beach, VA 23452.

With help from a few folks, the
BBS could be an even more awesome
FREE resource to its users. ‘Til next
month, keep those tower lights burn-
ing. The FCC upped its fine for im-
proper operation, and I'm sure you
don’t need that headache!

Contact Steve Shrader through the
RADIO GUIDE/AVS BBS at 804-468-
4957. Steve can be reached by phone
at 804-468-4344.

For the best sound quality and reliability in an
audio link, it simply has to be fiberoptic, and
the best fiberoptic audio link is made by
T-TECH Corp. Circle the reader service
number below or contact:

A Point-To-Point Audio Transmission Problem Solved

WGUC FM is the University of Cincinnati’s prestigious classical music NPR station. It is located adjacent to
Music Hall which hosts the Cincinnati Pops and Symphony Orchestras. Its audio quality is scrutinized by
listeners who have come to expect a tradition of excellence. When WGUC chose two of T-TECH’s Pro-Audio
Fiberoptic STL's, one from studio to transmitter, and the other from transmitter to studio, its expectations of
sonic transparency and freedom from code compression delays were fully met. WGUC’s chief engineer,
Brent Reider, describes his experience with the system:

"I was tmpressed with the ease of (nstallation --
these are well constructed units. T-TECH has
thoughtfully designed the system from the ground
up. With four DC to 67 kHz circults to and _from our
transmitter site, our remote and monitoring capa-
btlities have multiplted. The link sounds great and
is free of the encode/decode delays which our
announcing staff had noticed with another digttal
audlo link. I have utmost confidence in the link’s
performance and reltabtlity. Most tmportantly, I
am assured of full support from T-TECH."

il T-TECH.

P.O. Box 151, Hudson, MA 01749

Phone (508) 562-5820 Fax (508) 568-1219

Radio Guide Page 18
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Keeping The FCC At Bay

One of the most important factors
in client relations for contract engi-
neers is helping a station stay in com-
pliance with FCC Rules. Although this
may not be part of a contractor’s job
description initially, it is certainly
somethingthat’s bound to come up in
an ongoing relationship.

I have a few clients where | spend
so much time that | appear to be full
time and others that | only see once a
month, or even less. Atthe few stations
where | am semi-demi-quasi full time,
I serve as chief operator and have time
to chase down D) permits, missed sig-
natures and so on. These are not the
stations where | have the biggest prob-
lem.

When you haven't been to a sta-
tion in several weeks or months, there
is always a long list of broken equip-
ment, so taking care of FCC paperwork
never seems to find its way to the top of
the list.

Not The Last Laugh

For many years, FCC enforcement
action in my part ofthe world, the deep
south, was lax, to put it kindly (just in
case someone at the New Orleans of-
fice reads this). Many’s the time when
I was literally laughed out of the man-
ager’s office at the mention of FCC
Rule violations.

I suspect that this was widespread,
as | received a standing O a few years
ago at an SBE convention when |
complained about this during an FCC
roundtable session.

Things may not have changed
much where you are, but lately the
FCC enforcement people have been
very conspicuous in Louisiana. This has
been both gratifying and stressful: the
increased activity has caused me to
bone up on my understanding of the
Rules and their current interpretations.
It has even gotten my clients and most
other stations around here to clean up
their acts.

Contract Engineer

The Business of Radio Contract Engineering

FCC Rule Checklist

For me as for a lot of contract
engineers, the biggest problem is with
the stations | don't see very much. I try
todo awalkthrough at any station | visit
and go through the following checklist:

EBS: Does the equipment work? Is
it tuned to and receiving the right sta-
tion? Do the DJs know how to send a
test and what to do when one comes
in? Are the log entries correct? Re-
cently a local station was cited by the
Commission for not following up on
why they had not received atest during
one week last month. Yes, there is a
rule requiring once a week tests.

LICENSES: Is the station license
current and present? Don't laugh,
there’s a station not far from here that
changed hands, was dark for awhile
and let their license lapse. Are all the
STL/TSL/RPU licenses current and cor-
rect? For AM, does the antenna imped-
ance match the license?

Also, do all the DJs have posted
permits? | understand that permits in
wallets are not OK; they must be
posted. Another thing — | find a lot of
two-year-old 60-day temporary li-
censes posted because the D) forgot to
post the real one or never sent it in
becauseof the $35 cost. Also check for
the chief operator posting statement;
does he/she do the chief operator’s
job?

FAA: Are the towers painted and
liz Can the lights be monitored by
remote? Do the DJs know who and
how to notify in case of light failure?

OPERATION: Is the transmitter
operating with proper power and
modulation? Is the remote control
working and calibrated? How about
the frequencies for everything (trans-
mitters, STLs, RPUs, etc.)? Are the
towers fenced and RF warning signs
posted? What about PCBs? Any trans-
mitter made before about 1980 may
have PCBs in HV capacitors and oil-
filled transformers.

by Mike Patton

Leave A Paper Trail

If any of these things are not right,
I notify the station owner in person at
the time, if possible, but always later in
writing (cover your you-know-what).

In addition to being the ethical
thingto do, and leaving a paper trail to
protectyourself, | often find that | get at
least some new business out of my
observations. | believe that this is partly
due to the fact that | have shown the
station owner that | am willing to give a
little something extra, what we in Lou-
isiana call "’Lagniappe.”’

A warning: Don't agree to be the
chief operator of astation if you cannot
take care of the responsibilities that
entails. If the station does not pay you
enough to come and review the logs
every week, don't agree to be the chief
operator. | know several contract engi-
neers who won't be the chief operator
atany station, because they dont think
they can handle the requirements re-

sponsibly.

One Last Tip

Here’s one easy and helpful thing
| always do: | keep a stack of spiral-
bound school notebooks, which |
bought real cheap at Wal-Mart, and |
leave one at each studio and transmit-
ter site.

When | work atthat site, | take five
minutes to fill out this instant ‘“mainte-
nance log”” and it becomes a record of
my work there.

By following these few simple
guidelines, you can help your clients
stay legal and avoid fines, put some
money in your pocket and give your
clientsthe assurance that you are look-
ing outfor their best interests as well as
your own.

Mike Patton owns and operates
Mike Patton Associates and is known
for his generous doses of Lagniappe. He
can be reached at 504-292-4189.
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1. Clock Close-Out
4. Cure Skipping CDs

My wife and | have completely
different writing styles. | write the same
way | speak; she has avery formal style.
| honestly believe that, even on the
word processor, her L's have a
straighter upright and her O's are actu-
ally rounder than mine.

She recently wrote a piece that
wound up on one of the network radio
shows that originate here in the Metro-
plex. Grammatically correct, 1am sure,
but dripping with formality. | even had
to rebootand reload the word process-
ing program because it kept wanting
me to say, '"May 12"’ before it would let
me start a new paragraph.

The point is, no matter what your
writing style, the information is the
important thing. Even if you feel that
you have no writing talent, your Tech
Tip is information you can share. If
need be, (editor) Judith or 1 will
reshape it grammatically while doing
our very best to convey your idea.

_QEi] k] qEi] qEi] oEi]

24 Hours.

Our 24 hour

service hotline
ﬂ number is
609-728-2020.

Call us toll free at
800-334-9154 for all
the facts on QE| "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
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Radio Guide Page 20 Reader Svc. #019

Tech-Tips From the Field

Practical Solutions to Practical Problems

2. Optimod Set-Up
5. Wire Size Matters

Send your Tech Tips to:

George Whitaker
3505 Daniel Dr.
Arlington, TX 76014

Ifyou absolutely feelthat you can’t
write it out, give me a call and tell me
aboutit. Good ideas should never goto
waste. My office number is 214-528-
1600.

Before we introduce some new
things, 1 need to back up to the April
issue and the Cheap Count-Up Timer.
I was talking to a gentleman who had
built a couple of these for his station
after the article appeared and he said
that, although they work great, Radio
Shack has thrown us a curve by discon-
tinuing that model. Therefore, you
may want to go out and pick up a
couple of the clocks before they all
disappear. Also, maybe someone will
find another model that is adaptable
and share the info through this col-
umn.

Now, "“tempus fugit,” so let's hear
from Bob Hawkins at WENS in Indian-
apolis. He has a field tested:

3. Log Your Mileage
by George Whitaker

Optimod 9100 Set-Up Shortcut

One of the steps in the Optimod
9100 set-up procedure directs that
you apply a low frequency tone to the
front panel test jack. The goal is to
produce a square wave, monitor it on
a scope attached to the transmitter and
adjust the proper control for maximum
flatness of the waveform. The fact that
maximum flatness and minimum
modulation coincide allows set-up
without a scope, if need be.

Just adjust the proper controlfor a
dip in the modulation with the square
wave applied. When you have mini-
mum modulation you are there.

This next item is not really a Tech
Tip, but it is something that | thought
might be worth sharing. Being a card-
carrying tightwad, | look at everything
that might save me money and that
includes saving on what 1 pay Uncle
Sam.

If you use your personal automo-
bile to make a midnight run to the
transmitter, or to go to the parts house,
or for anything other than goingto and

(continued on page 22)

Roll The Dice On Credit ? o| [%

Sound’s silly, doesn’'t it? But tn reallty, you may be dotng just that.
Equipment manufacturers, contract engtneers and other services
are at the mercy of theltr cllents’ abtlity or wtllingness 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 tinformation on who's paytng and
who tsn't. And stnce 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

Reader Service #020
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Station Gets
StereoMaxx’ed,
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New StereoMaxx Gives You an Extra Edge.

DEFLATED

¢ It's the First and Only ¢ SterecoMaxx Adds
Broadcast Spatial Image Enlarger. Excitement to Any Music Format.
StereoMaxx ™ enhances and enlarges your music’s stereo Hard to believe, but true. StereoMaxx adds Power to CHR
image, for a dramatically Bigger, Fuller sound. Once your and AOR formats, and adds Foreground Punch to AC
station is StereoMaxx’ed, other stations really do sound stations. B/U sounds really Jump Out Of The Set with
dull by comparison. StereoMaxx. But you can also adjust StereoMaxx to make

an Easy Listening/Beautiful Music station sound more lush

¢ It’'s Not a Loudness Box... and opulent.

It's a “Make You Bigger’ Box. ¢ Designed & Built By a Company

. That Knows Radio.
StereoMaxx works with any loudness processor you use —
Optimod, Texar Audio Prism, CRL, you name it. Spatial image StereoMaxx is the newest “magic box” for radio from
enhancement is a completely different effect from loudness Eric Small and the Modulation Sciences design team. Qur
processing. The effect is noticeable on all kinds of sterco CP-803 Composite Clipper is on the air at over 1000 radio
radios — from large rack systems to portable boom boxes and stations, keeping them loud, clean and legal. And our
headphone radios. And in the car— WOW! Sidekick is the industry-standard SCA generator.

Get the Jump on the Competition,
Call Now for Demo Cassette.

Since StereoMaxx is brand new, no one else in your market

¢ No Tricks, Just Treats —
Doesn’'t Mess With Your Mono Signal.

Unlike earlier attempts at enhancing the stereo image, has it—yet. So now’s the perfect time to check it out. Call
StereoMaxx is 100% mono compatible. No phase problems: Modulation Sciences Toll-Free at (800) 826-2603

in fact, no problems at all! StereoMaxx constantly monitors lin NJ. (908) 302-3090] and we'll send vou a terrific

the music to avoid over-enhancing music which is already FREE Demo Cassette, produced by Radio Today’s Dan
widely-separated. And it works equally well on FM or AM Formento. Hear for yourself the “stand-out” difference that
(and even TV) stereo stations. StereoMaxx makes. Why not call now for your demo cassette!

modulation sciences, Inc.
12A World's Fair Drive, Somerset, New Jersey 08873 e Toll Free 800-826-2603

Optimod, Texar Audio Prism and CRL, are trad, ks of Orban Associ: Inc.; Texar Incorp I: and Circuit Research labs. Inc.: respectively.
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STUDIO
TRANSMITTER
LINKS

Who builds the best?
Who warranties the best?

REMOTE
CONTROL

SYSTEMS

21 YEARS OF
PERFORMANCE DURABILITY

Call or write today
for more information

MICRO
CONTROLS

P.0. Box 728
Burleson, Texas 76028
(817) 295-0965

Tips From the Field

continued from page 20

from work, you can deduct mileage
ranging from 20 something cents to
40 something cents a mile. This
depends on how much reimburse-
ment you get from the station for
car allowance and gasoline.

Although | very seldom have to
use one of my personal cars for
station business, | was amazed at
how much itadded uptowhen I got
my taxes done for last year. | real-
ized that it was certainly worth
keeping up the necessary paper-
work.

Now, | have not been specific
about how this works because | am
not a tax consultant. This informa-
tion is being passed along with the
idea that you will check with your
own tax person and ask about your
particular situation.

The Bible says in Proverbs
15:22, "Without consultation,
plans are frustrated, but with many
counselors they succeed.” | take
this passage to heart. You see, my
boss thinks | really know what I'm
doing.

In reality | just have a lot of
friends that | call and say, "’Explain
this thing to me.”” Paul Strickland
over at KKDA is one guy that | call
on quite frequently and recently he
helped me out with:

Another Cause Of
Skipping CDs

| learned along the way, by de-
struction, that the laser optics in a
CD player are mounted in a rubber
gimbal similar to the way a micro-
phoneis mountedin acage. The big
difference being thatthe mountina
CD is a lot more solid. However,
these mounts will get hard from
age, smoke or other pollutants in
the air.

We regularly clean our cart
machine pinch-rollers with a prod-
uct from Scotty Enterprises called
Vita-Drive Rubber Drive Cleaner.
This product deep-cleans the sur-

Reader Service #022

face ofthe rollers and preserves the soft
texture.

| used the same approach to clean
the surface of the rubber mount that
holds the laser optics. The mount istoo
small to pass a Q-Tip through, but a
toothpick soaked in the cleaner can be
inserted gently into the passages to
soak loose some of the stuff growing
alongthe edges. You have to be careful
not to damage the mechanical drives
attached to the optics package in the
process.

With some care you can reduce
the number of skipping problems that
are common among CD players found
in a lot of studios. And all this time you
thought that the manufacturers were
putting out bad CDs.

The next item | am going to con-
sider our beginner’s item for this issue,
as it seems | am one of the few people
who took years to learn it. However,
just in case you haven't heard, here is
my tale of woe:

Ed Pryor, whom | consider to be a
top-flightengineer, and |, had a discus-
sion a few years ago in which | made
the statement that, on a short run, the
size of the speaker wire really didn‘t
make that much difference. He told
me that it would make a difference.

So, just to prove something to
myself, | took my living room speakers
and wired them up with four feet of 22
gauge wire on each. Then | wiredthem
with four feet of #12 wire. The differ-
ence was astounding even at low vol-
ume. Ed was 100% right, and one more
time | got to eat some crow pudding.

On many occasions | had wired
control room speakers with small wire,
rationalizing that the run was only a
few feet and it wouldn’t make any
difference. Believe me, it does make a
big difference.

Also, | acknowledge that last
month | had a lapse in my synapse as |
referred to Wyoming as "’Big Sky”
country. Everyone knows that Mon-
tana carries this moniker. Thanks for
the kind words, as well as for being first
to point out my error, go to Howard
McDonald of BigM Broadcast Services
of Veradale, WA.

Keep up the communications, we
are all learning from it. m
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Studio Site

continued from page 16

Once again, your moving team
will help with this budget. The real
estate agent can tell you when to ex-
pect the various bills associated with
finding another location. The architect
can help with the timing of some of the
fees and construction costs. The studio
consultant can help with the timing of
the equipment and installation costs.

Many times careful planning of
ordering and delivery dates will help
spread these costs out if desired. Again,
the experience of your moving team
will be a big help with this.

As you work on this phase of the
budget, you should notice that a “time
line” is developing for much of the
project. Be sure to write this down in
some form or another.

Some people work better with a
calendar format while others can use a
time line better. Whichever you prefer,
be sure to use it. It will help everyone
know when things will happen and
help you with the next phase of your
budget, your time allocations.

Time Allocation Budget

The time allocation budget is a
tool for you to use as the project pro-
gresses. No one but you needs to see
this budget, but that is no excuse for
not doing it.

The time allocation budget shows
how you’ll use your own time and the

time of the people you are supervising
to get the project done. You should be
doing this on a smaller scale each day
to planyourwork day, butifyou aren't,
this is a good time to start.

In this budget you assign duties
and responsibilities to each person
involved with the project. You can start
making up this budget using the time
line developed in the previous phase
of the budget process.

This will give you the framework
from which tofillin the details. Initially
you will only have a general view of
what the various people will be doing
at a certain time, but as you get closer
to that date, you can get more specific.

This budget allows you to intelli-
gently plan the project, and will proba-
bly show you more efficient ways of
doing what needs to be done. For in-
stance, if you find you have two differ-
ent people in the same place doing
differentthings at the same time, it may
be possible to combine these duties.

The important thing to remember
when planning any type of budget is to
be flexible. Work from the things you
can’t change to the things you can to
make maximum use of the resources
available to you. Look for ways to
eliminate duplication of efforts and
unnecessary expenditures of time and
money.

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

AVS Broadcast Services

910 8. Lynnhaven Parkway
Virginia Beach, Virginis 23452

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

*

Broadcast CD Player

* Regional 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, Yamaha, Nakamichi, Etc.

* Let Us Be Your Source For Japanese Parts.

REPAIR
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Electro
Impulse
Dummy
Loads . ..

The Smart
Choice

Model DPTC-25KFM
25,000 watt dry,
FM RF Coaxial Load

Electro Impulse can supply
your needs with a complete
line of standard and custom
RF coaxial loads, attenuators,
calorimeters, dry baluns, and
RF power meters.

Electne

IMPULSE, INC.

ELECTRO IMPULSE
LABORATORY, INC.

1805 Corlies Ave., P.O. Box 278
Neptune, NJ 07754-0278
(908) 776-5800 Fax (908) 776-6793




Radio Basics

Practical Technolgy

From Ground Loops to Wire Wrap:

A Guide To Building Systems

Audio System Design and Installation
by Phillip Giddings
Howard W. Sams and Co., Publisher

Traditionally the secrets of audio
system design and construction pass
from generation to generation of engi-
neers as though they were family reci-
pes.

Sometimes hard won knowledge
makes up this wisdom; more often
though it’s mostly superstition and old
wives’ tales. Grounding and imped-
ance matching seem especially prone
to the lore of the occult.

No one has written a book de-
voted to designing and building large
professional audio systems in about 30
years. Audio has gone through two
major revolutions in thirty years —
vacuum tubes to solid state and analog
to digital. Active balanced inputs and
outputs were unknown a generation
ago. Advances in materials have
brought big changes in things as mun-
dane as cable, connectors and
switches.

Scattered Sources

A problem that plagues anyone
designing or building a large audio
system is the large number of different

places you need to search in order to
get all the tidbits of required informa-
tion.

One book has the color codes for
cable, an old article (filed ‘““some-
where”) explains how to handle the
grounding at a patch panel, and you
need to look someplace else for at-
tenuator pad design.

AC power distribution is the worst.
Not only must you wade through the
National Electrical Code, which seems
written in its own dialect of techni-
calese, butthen you must explain what
it is you want to an electrician. Often
the electrician has begun to figure out
that this radio station studio job is a lot
more complex than he considered
when it was bid, and now wants to get
out as quickly as possible.

And a really clever electrician will
throw the electrical code back at you
as a reason why he can’t do anything
but exactly what he always does ...

All In One Guide

All of these issues make ‘‘Audio
System Design and Installation’’ a book
that must be on the shelf of anyone
who is involved in audio systems. Au-
thor Phillip Giddings approaches the
nuts and bolts of audio system design

by Eric Small

and installation from a thoroughly
modern point of view and has pro-
duced an indispensable handbook.

The major section titles provide
the best idea of the scope of the book:
Power and Ground Systems, Intercon-
nection, Cables Connectors and Wir-
ing, and Housing Electronic Equip-
ment.

The chapters listed under ‘“Power
and Ground Systems’’ are a good ex-
ample of how comprehensive this
book is: Grounded Power Systems,
Power Distribution Systems, AC Power
Disturbances and Safeguards, Techni-
cal Power Systems, Technical Ground
Systems, and Earth Connection.

The chapter on Technical Ground
Systems alone is worth the cost of the
book. The discussion of ground loops
is the most lucid 1've seen. Ground
loops are not only explained, but how
to avoid them in light of the often
conflicting demands of the electrical
code is discussed in some detail. This
attitude of recognizing the realities of
making an audio facility work can be
found throughout the book.

The section on wire connections
compares, using Department of De-
fense data, the reliability of wire wrap,
crimp, and hand solder terminations.

ittt h

Eastboard Consoles Inc

Custom Furniture For Radio & Television
Broadcasting Environments
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Contact:
Stephen Goldberg, designer
Eastboard Consoles Inc
5301 Tacony Street
Blgd 41R Box 222
Philadelphia, PA 19137
215-743-8555 Voice
215-533-7532 Fax
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Radio Basics

. .. continued

As | read it, | could hear the head of
audio facilities for one of the networks
telling me, ““Wire wrap is nice, but it
just isn‘t reliable enough for network
use.” He was staying with soldered
terminal blocks. According to the
quoted DOD report, wire wrap is one
thousand times more reliable than
hand-soldered connections!

Tin Or Gold?

Another section compares the re-
liability of tin-plated with gold-plated
connectors. Giddings explains that for
a small number of connections, where
the connector does not undergo more
thanten mating cyclesin its lifetime, tin
is pretty good for audio circuits and a
lot less expensive.

On the other hand, for high den-
sity multicontact connectors, or for
connectors that are used frequently,
gold is a must.

The connector section points up
an important strength of this book. It's

easy to find descriptions of connectors
in many catalogs. But to find all the
popular (and some not so popular)
audio connectors described and com-
pared ina uniform manner is unique —
and very handy.

The section on how to set up,
interconnect, power and cool equip-
ment racks is the only common sense
discussion that I've ever seen on the
subject. Both portable and fixed racks
are explained, as well as how to lay out
the equipment that goes into the rack.

The section that compares various
audio circuit bridging and terminating
methods in relation to cable lengths
and impedance is also one of a kind.
This explains the conditions under
which a system must stop using volt-
age/current (bridging) techniques and
change to matched impedance driv-
ers, loads and cable.

Little Left Unsaid

I searched this book hard looking
for some mistakes to point out, so that
this review could be considered ““bal-
anced.” | could not find any mistakes,
just some areas that | would have

hoped, from a broadcast point of view,
more attention could have been paid.

Both VU and PPM level indicators
were discussed, but PPM did not re-
ceive very fair treatment. The VU me-
ter got five paragraphs, the PPM only
one. The PPM's significant advantages
in helping to prevent distortion were
not even mentioned.

Although the protection of audio
systems from RF interference received
a lot of attention, there was scant
mention of making audio systemswork
in really strong RF fields. In defense of
the author, it may be that he felt that if
an ambient RF field exceeded the al-
lowable level for human exposure, he
did not have to be concerned with
making an audio system work in it.

| consider “Audio System Design
and Installation’” avaluable addition to
the working engineer’s library, and |
could not imagine designing, building
or maintaining an audio facility with-
out it.

Eric Small is president of Modula-
tion Sciences and can be reached at
800-826-2603.

Call Us!

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?

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
Sthe anﬁ_/ name in Broadsast Hutomation You need to know!

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

uDIO

PROFESSIONAL

SERVICES

S

Ask about our
“"Share the Risk"”
program
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Over 25 years hands-on
experience in the broadcast industry

(708)482-4142
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Earn Your Way To NAB 93

No one needs to tell RADIO
GUIDE readers that the engineering
world is changing dramatically. Facili-
ties that were once tended by teams of
qualified workers now receive occa-
sional attention by an outside contrac-
tor, usually on a crisis intervention
basis.

The pressure to downsize techni-
caloverhead continues to grow. Those
remaining in the field are expected to
deal effectively with an ever broaden-
ing array of responsibilities with fewer
resources.

Today the average engineer must
be able to handle everything from AM
antenna systems to complex multi-
user computer networks. Getting the
training to handle this broad range of
concerns is tough. Continuing budget

Modulation Monitor
Repair & Calibration
Reasonable Rates
STL, RPU, & STL
All makes and models
Remote Control &
Subcarrier 'Rep"a‘ir‘

Fast Turnaround

(504) 292-4189

Michael Patton & Assoc.
12563 Parkciel Ave.
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Radio Engineer

Improving Your Position

pressure has virtually eliminated for-
mal training for moststation engineers.

Benefits of Shows

National conventions and trade
shows offer one of the most cost-effec-
tive routes to preserving your technical
edge. Between the exhibit halls and
the session rooms, engineers can get
an intense technical update quickly
and conveniently.

These events are also excellent
venues for meeting other engineers
and exchanging information one-on-
one. Unfortunately, the unrelenting
budget pressure has also made it
harder to attend these events. You
don’t have to miss many before you
start to lag behind. This effects both
your performance and your attitude.

There is one novel way to attack
the problem. The National Association
of Broadcasters has decided to con-
tinue to offer complimentary confer-
ence registrations to those who make
technical presentations. In its first year,
this not-well-known policy allowed
more than 200 people to attend the
NAB Convention without paying a
registration fee. In other words, for
free.

This presents station engineers a
golden opportunity. Every day you
develop methods and procedures that
help you do your job well. Your fellow
broadcasters need to share those ide-
als. You can trade your knowledge for
the opportunity to gain more.

Call For Papers

The NAB is currently accepting
abstracts or proposals for three confer-
ences: the 47th Annual Broadcasting
Conference, the Third Annual NAB
HDTV World Conference and the
brand new NAB Multimedia World
Conference. All three will be held in
conjunction with the 1993 NAB Con-
vention, April 19-22, 1993, in Las
Vegas.

by Andy Butler

Papers for the Broadcast Engineer-
ing Conference should contain infor-
mation on new ideas, technologies or
methods to increase the technical
knowledge or skills of attending engi-
neers.

HDTV World provides an excel-
lent opportunity for broadcasters, pro-
gram producers, research laboratories
and manufacturers to present ad-
vanced television tutorials, system and
equipment descriptions and technical
papers on state-of-the-art advanced
television technologies.

The primary focus of the NAB
Multimedia World Conference will be
the emerging industry of developing
interactive and multidimensional
video programs using digital tech-
niques, computers and other multime-
dia technologies.

If you are interested in participat-
ing in any of these conferences, you
must send a one-page proposal (200
words minimum length) which out-
lines the contents of the paper along
with a brief biography of the presenter
to: the NAB Multimedia World Execu-
tive Committee; the NAB HDTV
World Program Committee or the
Engineering Conference committee at
the following address:

NAB Science & Technology
1771 N Street, NW
Washington, DC 20036

or fax it to: 202-775-4981.

Please include the author’s name,
address and telephone and fax num-
bers. Use your knowledge to improve
yourself and your fellow engineers and
pay your way to NAB '93.

Andy Butler has a long history of
service in broadcast engineering and is
currently a member of the NAB Science
& Technology staff. For more informa-
tion, call him at 202-429-5345 or fax
him at 202-775-4981.



CLEAN As Your Aubpio
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This eompact yet powerful 11
kW FM transmitter receives your
high quality: audio and transmits
it with the samé" quality provided by .
your compact disc. CSLBThfﬁQ efflmency
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.

{f’é Continsntal Electronics Cosporation

P.O.BOX 270879 DALLAS, TEXAS 75227-0879 214-381-7161 TELEX: 73-398 FAX: 214-381-4949
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First they surprised the market by
announcing a new format — yes, on
AM! Then they hired well known radio
and newspaper names for the line-up.
Then they shocked the one-team city
of Washington D.C. by grabbing the
Redskins football team in an exclusive
radio coup.

But before the new, all
sports WTEM (“the Team”)
made headlines, Chief En-
gineer Jim Seaman had put
together his own ““team’’ to
rush the new facility into
operation.

The Team is the brain-
child of owners Steven and
Mitchell Rales, sports fans
who have owned WGMS-
AM/FM for years. The FM is
D.C.'s only commercial
classical outlet, and had
always been simulcast on

AM. Operations Manager Michael Neff at the Harrison
production board. Studio is analog now; digital to come.

Raiding Talent

When the Rales brothers got the
idea to turn WGMS AM into an all-
sports station, they made two fast
moves. The first was to set aside space
in the same building for a brand new,

Station Stories

Radio Station Installation Reports

separate AM facility. The second was
to hire Seamen away from New York’s
WFAN, the pioneer all-sports success.

It wasn't as if Seaman didn‘t have
his work cut out for him. Once 12,000
square feet of space was leased from
the same buildingin Rockville (but not

By Judith Gross

with the Indy 500 on Memorial Day
weekend. I thought it would take eight
weeks to finish, but we actually did itin
six,’” Seaman said.

Working with a general contractor
proved to be “unique,” Seaman ex-
plained. They had a rapid construction
schedule and a lot of deci-
sions were madeto meet the
timetable. The result was
double stud walls and a
floating ceiling and floor.
“Most of the cabling went
under the floor,” Seamen
noted.

He had quite a bit of
time at the front end of the
schedule while the space
was being readied, and
these were hours he didn’t
waste. Seaman put together
an extensive amount of

the same floor) and once the walls,
doors and floors were in place, there
was only abouttwo months before the
target sign-on date.

“We started putting the studios
together on April 15 and we signed on

documentation, including

his own special code for

each cable and connection.
Alot of work? Yes, but now future
engineers can go in and locate the
source of any problem anywhereinthe
facility. Next came the engineering
team, which Seaman called ““a God-
send.”

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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Station Stories

. .. continued

His Own Team

Seamen hired Harry Simons, for-
merly of WAEB in Allentown, PA, to
help get things moving. His assistant
chief is Con Sofologis; Ellis Terry from
Howard University’s WHUR came in
to help, as did D.C.-area consultant
John Bisset. He also recruited WCXR's
Chris Wilk, Dave Abdor from Sea-
man‘sdays in Schenectady and WGMS
engineers Chic Leyh and Ed Channel.
Just about enough for a baseball team.

"I needed as much help as | could
recruit, and I got the best there was. It's
hard to find engineers who have the
know-how to build an entire studio,”
Seaman noted.

"We worked about 18 hours a
day, with only one day off in the six
weeks. We were crimping wires right
up until the last moment,” said Si-
mons.

Given the current economic cli-
mate in radio, Seamen said his budget

for building a new facility practically
from scratch was “reasonably gener-
ous.”

"'This was originally going to be a
much more bare bones station. But it
grew on itself as we went along and
made changes in the plans,” he said.

Push-Button Flexibility

The empty space began taking
shape asthree control rooms and a talk
studio. This gave Seaman the flexibility
he felt was a necessity.

“’I wanted enough redundancy to
handle any situation. | wanted the
advantage of two control rooms, so we
could switch rooms with the push of a
button,” said Seaman.

Control Room 1 and an alternate
Control/Production room are nearly
identical. Each are equipped with a
Radio Systems RS-24, the company’s
expanded console which was de-
signed to accommodate WTEM's
needs.

”l looked at the RS-18, but |
wanted mix-minus in a console. Radio
Systems said they could build me a

console with the four mix-minus bus-
sesand stretchthe 18 outtoa 24,” said
Seaman. The consoles also have two
remote input selectors and mix-minus
metering.
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Harry Simons and CE Jim Seaman
stand at the "nerve center'~ equipment
racks in engineering room.

Seamans also liked Radio Systems’
cart machines, with their auto phase
correction and splice finding features,
so he installed them throughout the
studios. “They’re great,” Seaman
added. 1 dont see why anybody
would buy anything else.”

(continued on page 30)

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

REBUILT POWER TUBES

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

Call for Our Price List

ECONCO

Econco

Econco 1318 Commerce Ave.
Phone: 916-662-7553 Fax 916-666-7760 Telex: 176756
Toll Free: 800-532-6626 From Canada: 800-848-8841

Woodland, CA 95695
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Station Stories
Continued from page 29

Team Colors

But probably the most striking
feature of all the rooms is the color
scheme Seaman came up with. I was
tired of all that neutral studiofurniture.
| decided | wanted something beside
the same old sand-and-saddle-leather
color scheme. | wanted something for
the ‘90s."

His solution? The very sporting
combination of bright red and char-
coal black. He discovered the combi-
nation when two color chips acciden-
tally fell together. The next step was to
contact Harris Allied and see if stan-
dard Arrakis furniture could be or-
dered in custom colors.

“The nice thing about the Arrakis
line is that it's modular. It can be
shipped in pieces and put together at
the studio,” said Seaman. “That was
oneway to get the rooms furnished on
time.”’

The color combination has caught
on and is evident in the talk studio,
offices, reception area, and even the
sales offices, affectionately known as
“the bullpen.”” Unique light fixtures in
the shape of microphones, and a wall

_QEi ] qEi] qEi] g€l ] oEl]

Free.

Our FREE spares kits
include every solid
B state component of the
@ transmitter, exciter
and remote control.

Call us toll free at
800-334-9154 for all

the facts on QE| "New Reliables"
FM transmitters from 1kw to 30 kw.
QE) CORPORATION

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

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

QUILITY o ENGINEEIIINB o lmovn 10N
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of baseballs at the front door set the
tone right off the bat, so to speak.

“I think if you have more electric
colors, people feel more energized.
Sports is a high energy format,” Sea-
man explained.

Rounding Out the Rooms
Seaman furnished a third room as
a multitrack production studio with a
Harrison Pro 790 console. To bring
things into the digital age, all three
studios also have Radio Systems RS-
DAT machines. But Seaman says he
hopes to convert multitrack produc-
tion into a digital studio and that he’s
“looking at digital workstations. "’

Midday sports personality James
Brown and guest take calls at
the odd-shaped talk table.

The talk studio has four talent
positions and boasts a unique X"
shaped table base with little clutter,
except for that left by the sports-jocks.

With sports talk and call-ins the
format, Eventide broadcast delays and
Telos 100 hybrids play a bigrole in the
studios. Seaman also created his own
IFB system for inter-studio communi-
cations.

Audiometrics and ATI DAs, as well
as ATl mic preamps complete the es-
sentials of the four rooms. Seamen will
be addinga new routing switcher soon
to increase the capacity of simultane-
ous operations.

The nerve center of the entire
operation is, of course, theengineering
racks inthe shop. The mic processing is
in there, too, because Seaman
“wanted to keep as many knobs as
possible in the engineering shop.”

There’s a TFT EBS, a Moseley STL
and Potomac Instruments remote
control, as well. Next comes additional
satellite equipment and control. Sea-
man also envisions a dedicated phone
line for the Redskins play-by-play,
’maybe Switched 56.”

The shop’s raised floor provides
room for cable conduits and the back
wall supports row upon row of termi-
nal connections. The Seaman code
system is clearly visible on the cables
and the punch blocks, with everything
labeled thoroughly and neatly.

The entire studio and talk room
operation is air conditioned with its
own, rather elaborate water cooled
system. This was a necessity, Seaman
noted, in a building where they shut off
the central air conditioning at about 7
PM each day.

“The air ducts are oversized, so
you get hardly any noise at all,” said
Seaman. The station also has a 30 KVA
UPS and its own diesel generator.

No Time Out

You'd think with all the work that
went into the six week rush, Seaman,
Simons and the rest would now have a
chance to rest, butthe work continues.
There’s that production studio. And
Seaman is gearing up for a transmitter
site move, too.

What more could the station
want? “Well, I‘m cleaning up the proc-
essing right now. And we’re not stereo
yet, but we will be,” said Seaman.
Stereo for sports? Yes, as Seaman’s
experience with WFAN will attest.

““The spots, promos, sounders and
theme music really get a boost from
stereo sound,” he said.

Harry Simons readies one of the RS-24
consoles for the alternate control studio.

Judging from the on-air excite-
ment of the first few months, and the
satisfaction from having the area’s
most popular sports franchise signed to
an exclusive contract, the TEAM, with
Seaman’s own team’s hard work as a
foundation, is poised for success.

All this attention to detail will be
welcome thisfall, when every Redskins
fan near a radio is tuned to the new kid
on the dial, listening to their favorite
team on the newest ““Team."”
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- S.C.M.S, INC.
| Charlotte, N.C. |
| This Month’s Special: |

Computer Sale - Call For Complete Information

386-sx/25mHz - $1099 Case 486-dx/33mHz - $2030 «
386-dx/40mHz - $1460 » Choices 486-dx/50mHz - $2410

| Cash or Net-10 for approved accounts
l Plus freight and tax |
| Toll-Free 800-438-6040 Fax 704-889-4540 |
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[ ™
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 ycar on paper and ribbons
and get very little for your money, except a royal headache.
And it you've seen our competition, they charge you

as much as $700/year just (o maintain their basic software.
And if you want to expand, they begin to doublc and triple

their fecs. Want to pull in more than one wire scrvice? More | [, ' ( /
bucks. Unl talk ¢ ISt talot! | | b =TS S J&J
ucks. Unless you talk to us...our systems cos ess. ' — | = R

* Wire News Automation « Split-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 largest state radio
networks, and some of the biggest radio newsrooms and names in the business have computerized their newsrooms
with WireReady. Toss in a few government agencics and a nuclear-powered aircraft carrier and we think we can
handlc your necds 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
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Z ARMSTRONG
T TRANSMITTER

World Leaders in rebuilt transmutters!
AM-FM-TV TRANSMITTERS, FM ANTENNAS, STL'S
TRANSMITTERS are !t
available:

* Tuned & Tested on YOUR
Frequency

* Guaranteed
* Parts and technical support
with every purchase | 'I
|

—
\\\\\\§\\\\

* Expedited Service Availlable \l

\\Q\\\\iii\\\\\\
A\ \

SN
N

TRADE INS GLADLY
ACCEPTED
See your \\
transmitter WORKING in \ ‘
our showroom BEFORE \ \
you take it home! \\ \‘
NO ONE ELSE
OFFERS YOU MORE ARMS TRONG
TRANSMITTER
Corporate Office
5046 Smoral Rd.
Syracuse, NY 13031
PHONE (315) 488-1269
/i, FAX (315) 488-1365
Y ////,,, Over 500 customers
i1, In 30 countries

Phone 512.599-0789 5.822.0256
Fax $12.599-0799 FAX 308-471-1182 826.0082

3 <23 A'mnr.:n INTERNATIONAL
; ABLO ESPANOL . -
ARMSTRONG SOUTHWEST » 05-471.1175 SOUTHEAST
X
San Antonlo, TX lami FL Hendersonville, TN.
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TELE-VOTE

Multi-line Telephone Polling System

=:e0

-0y
- —

(

—

Tele-Vote makes telephone polling quick & easy

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

$1,495 »
)

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

PRODUCTS INCORPORATED

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
units are solid state, broadband, and designed for both
local and remote operation.

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 (one as a driver) are available at standard outputs
] of 15KW, 22KW, 25KW, 30KW, 40KW, and 50KW.

. l o ONE AND TWO TUBE HIGH POWER

T —
T ——
T
——

A .
<~ EnerqgyOnix
752 Warren Street Hudson, New York 12534
(518) 828-1690 FAX (518) 828-8476

A Wise Enterprise
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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! ‘ o~
Call (800) 842-9790 hmmwé ,.e”

6125 Blue Circle Drive * Minnetonka, MN 55343 « (612) 939-9845 « (800) 842-9790
Reader Service #039



Equipment Report:

Audio STL Designed For Fiber
by Daniel B. Talbot, T-TECH Corp.

Very wideband analog signals can be
sent and received over great distances using
fiberoptic cable with lower loss than RF or
copper.

Imagine, however, what could be
accomplished if the audio signal were trans-
mitted across its own dedicated fiber as a
digital signal, extending applications to audio
recording and radio. Then imagine a sam-
pling rate of 200 kHz or more, which would
support more general signals like composite
stereo with SCA.

Such a product exists. It features four
independent input channels each having
DC-95 kHz bandwidth (DC-53 kHz linear-
Ehase at 0.01 dB integral flatness or DC-67

Hz at -3 dB). These four channels are each
encoded at 200 kHz sampling rates, serial-
ized and error-coded and transmitted over
fiber. The product is the T-Tech Pro-Audio
fiberoptic link.

The transmitter and receiver use linear
PCM coding, which achieves a total time
delay of only 50 microseconds back-to-back
(plus about seven microseconds per mile of
fiber).

The 44.1 kHz sampling rate which has
become widespread, mostly through the
use of CDs, has always represented a com-
promise. In addition to the 20 kHz ringing
problem caused by 44 kHz sampling, a
theoretical 3.9 dB roll-off results near 20
kHz. This roll-off requires a compensating
boost elsewhere inthe system, usually inthe
form of a preemphasis curve.

I-TECH

If the sampling rate were increased to
200kHz instead of 44 kHz, lessthan 0.5 dB
roll-off will occur near 20 kHz, requiring
insignificant preemphasis near that frequency.
If the 200 kHz sampling rate is later con-
vertedto 44 kHz sampling (common form of
“oversampling”), the roll-of problem resur-
faces.

Therefore, by staying at 200 kHz from
encoder input to decoder output through-
outthe system, brick-wall fikering at 22 kHz
of any flavor (digital or analog filtering) and
20 kHz roll-off is avoided and ringing is
moved to a much higher and completely
inaudible frequency.

In addition, because the fiberoptic
medium does not require the signal to be
secondary-sampled in order to fit the band-
width of the medium, error correction can
be accomplished at the primary sampling
rate of 200 kHz. .

This results in incompletely corrected
errors having a shorter life, because data is
updated more rapidly. Of course, a side
benefit of staying at the primary sampling
frequency is the ability to handle wide
bandwidth audio signals such as composite
stereo with pilot and SCA. Or, normal 20
kHz audio can be processed relying on the
ear to perform the lowpass filtering.

Because few high resolution A/D con-
verters exist atsampling rates of 200 kHz, T-
Tech uses its own proprietary design plus
dithering, with a 20-bit word digital architec-
ture to permit future expansion or enhance-
ment.

The dithering can be switched on or off
for any of the four channels and the particu-
lar dithering method helps to greatly in-
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creasethe effective resolution of the system,
rendering low-level quantization distortion
virwally absent.

Because the T-Tech system was de-
signed exclusively to operate into fiberoptic
cable, no compromises were necessary. For
example, it was neither necessary nor desir-
able to observe the AES/EBU standard
protocols which were written around low bit
rates.

The negative side of this ““no-holds-
barred” design philosophy is the necessity to
obtain a purely fiberopticinstallation, which
can be challenging if no previous experi-
ence exists on the part of the station’s tech-
nical staff.

Error-correction is essential in a fiber-
optic audio link. This s especially trueif long
transmission distances are required orwhen
providing allowance for deterioration with
aging.

Ifthe benefits of fiberoptic transmission
are fully exploited, without unnecessary
trade-offs, the result is higher performance
than is obtained by CD or DAT audio.

For the broadcaster, this means more
transparency inthe STL for normal audio or,
alternatively, the ability to transmit compos-
ite stereo overthe STL, permitting the stereo
generator to be located at the studio.

For more information circle reader service
card number 040 or call 508-562-5820.
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Equipment Report:

Digital STL Modem
by Joe McMurphy, TFT Inc.

The DMM-92 is a spectrally efficient
digital STL modem. It represents the latest
in technological advances in the digital
arena by industry leader TFT, Inc. It is a
software intensive design using numer-
ous VLSI chips such as DSPs, FPGAs,
PALs, GAlLs and PROMs.

The DMM-92 provides transparent
delivery of audio and data signals from
studio to transmitter in less than 200 kHz
of occupied bandwidth, a very important
consideration in congested metropolitan
markets. This digital audio transmission is
accomplished via conventional analog radio
and requires only 75 kHz of composite
baseband. It can be used on existing STL
systems without modifications.

Left and Right channels are input on
a 256 kbps V.35 interface port. Two SCA
channels can be transmitted via two 64
kbps V.35 interface ports and a remote
control signal can be passed on a low

Equipment Report:

Remote Control Helps Bottom Line
by Paul Anderson,
Centner Broadcast Systems

One of the major concerns for broad-
casters today is the bottom line -- keeping
expenses under control. Many broadcasters
are finding innovative ways to reduce man-
power costs, but a key concern in doing so
must be maintaining legal transmitter con-
trol.

The VRC-2000 provides full transmitter
control through dial phone lines, radio link
or any two-way voice grade communication
circuit. It gives the operator the option of
voice mode control or personal computer
control. Using dial phone lines and the voice
mode, you can access your transmitter site
from any push-button phone, including
cellular.

Using computer control, the operator
can have the VRC-2000 provide transmitter
readings at regular intervals and create ei-
thera printed report, disk file record or both.
The VRC-2000 eliminates the needto have
operators manually log transmitter readings
to verify legal operation.

The VRC-2000will also dial your studio
or other phone numbers to alert you to
alarm conditions or equipment failures. In
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TFT Inc.

speed asynchronous data channel via a
9600 bps RS-232C port.

All serial input signals are framed into
asingle, 15-level modulated Class IV partial
response baseband signal. The digital en-
coding scheme permits robust encoding
while occupying a minimum of RF band-
width. This baseband signal, in turn, is
used to drive the composite input of a
conventional STL transmitter.

Adaptive Signal Equalization dynami-
cally corrects for STL receiver baseband
amplitude response and group delay char-
acteristics on an active, dynamic basis. It
actually learns characteristics of the chan-
nel on a real signal.

Bose Chaughun' Hocquenghem (BCH)
forward error correction insures integrity
and accuracy of digital data from input to
output and provides an additional margin
of approximately 3 dB during signal fad-
ing conditions. This permits operation with
signal levels as low as 20 uV for error-free
recovery.

A front panel display features a sum-
mary alarm that detects any multiplex or
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input fault, individual channel input alarms,
a hardware alarm to indicate disruption
of interconnecting cables and a power in-
dicator. Additionally, all these input and
summary alarms are available remotely
via a 9-pin D" connector located on the
rear panel.

System flexibility is a hallmark of the
DMM-92. Its open architecture and use
of internationally accepted standard digital
I/Os allows for a choice of available digital
hardware and source material. Digital audio
compression algorithms made by MUSI-
CAM, APT, Dolby, OK|, and others are all
compatible with the DMM-92.

For more information about the DMM-
92, please contact TFT, Inc. at (800) 347-
3383 or circle number 041 on the reader
service card.

Gentner

the event of power failure at the transmitter
site, the VRC-2000 — when equipped with
battery back-up — can continue to provide
status reports back to the operator. Is your
back-up generator running? The VCR-2000
can let you know.

The VRC-2000 can be instructed to
automatically make an AM station’s required
daily power change. It uses preset time-of-
day commands to switch a station’s power
of antenna pattern. With these commands,
the operator can set any command channel
toinitiate action accordingto a preset sched-
ule.

User-programming on the VRC-2000
can be done with any push-button tele-
phone or with a personal computer. The
setup VRC program is included with the
VRC-2000 so the operator can use a PC to
configureit. When changestothe configura-
tion are needed, a push-button phone or PC
can modify the initial settings. The setup
program also functions as aterminal emula-
tor to allow computer control of the VRC-
2000.

The VRC-2000 has 16 metering chan-
nels, 16 command channels with raise and
lower control and 16 transmitter status chan-
nels. Voice labels can be selected forvarious
VRC-2000 functions so operators can get
audible confirmation of actions performed.
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Alarm reporting is based on user-se-
lectable parameters for either the metering
of status channels. The VRC-2000 can take
a corrective action if a parameter is out of
tolerance. If transmitter power drops, the
VRC-2000 will raise power until it is within
legal limits. If the VRC-2000 cannot correct
the low power, it will call the operator.

VRC-2000 alarm functions can be
chained together so that one status channel
can shut off alarm reporting on other chan-
nels. This function eliminates unneeded adarm
calls when the station is signed off.

Of special interest to the contract engi-
neer, the VRC-2000 provides information
about a number of client stations through a
dial phone line. If there is trouble, the engi-
neer will have some idea about equipment
status before driving to the transmitter site.

The flexibility of the VRC-2000 can
make remote control invaluable to opera-
tors and station managers.

For more information on the VRC-2000,
call 801-975-7200 or circle number 042 on
the reader service card.




Equipment Report:

Codec Incorporates MUSICAM
by David Lin,
Corporate Computer Systems

In 1989 CCS Audio Products intro-
duced the Micro 56 7.5 kHz audio codec
which enabled radio broadcasters to trans-
mit high quality news and sports programs
digitally by using the new switched 56 or
ISDN digital telephone circuits.

This technology quickly replaced the
multi-line analog frequency extenders and
today there are more than a thousand 7.5
kHz codecs in use. However, since the
majority of radio programming is done in
stereo, broadcasters soon demanded more
bandwidth and higher fidelity than 7.5 kHz
G.722 codecs provided.

Two more years of intense R&D efforts
led to the introduction of the CDQ-2000
multi-rate stereo MUSICAM codec in the
last quarter of 1991.

At the heart of the CCS CDQ-2000 is
the MUSICAM compression algorthm, which

Corporate Computer Systems

was adopted by the 1SO for digital audio
compression (incorporating benefits of the
ASPEC algorithm as well).

By using MUSICAM for audio encod-
ing, the CDQ-2000 achieves a maximum
compression rate of 13 to 1 and permits the
transmission of near-CD-quality stereo au-
dio with as little as 112 kbps of digital facility.
Thus, for the firsttime, stereo music concerts
can be sent from New York to California by
using a pair of switched 56 digital phone
lines at a cost of less than a dollar a minute.

The CCS CDQ-2000 encoder accepts
analog audio inputs via XLR connectors; this
information is digitized and compressed in
24 millisecond segments resulting in abinary
bit stream of 112 kbps. With a built-in in-
verse multiplexer, this digital data is spilt into
two 56 kbps streams and sent to a pair of
switched 56 digital modems or an ISDN
terminal adaptor for connection to the switched
digital telephone network.

At the receiving end, the CDQ-2000
decoder recombines the split data stream,
decodes it, and recovers the original audio.
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If higher bandwidth digital facilities are avail-
able, the CDQ-2000 can also digitize stereo
audio in 128, 192, 256 and 384 kbps by
simply switching a rate selector switch. Higher
data rates permit multiple generations of
encoding and decoding without a loss of
fidelity.

By using the CDQ-2000 codec and
dial-up digital phone circuits, back-hauling
stereo programs from New Zealand is no
more difficult than from across town. Fur-
thermore, the cost savings over satellite link-
ups can often pay for the equipment after
one or two events.

For more information on the CDQ-
2000 call David Lin at 908-946-3800, fax
946-7167 or circle number 043 on the
reader service card.

Equipment Report:

Digital Composite STL
by Jeff Detweiler, QEI Corp.

The advantages and disadvantages of
digital transmission for your program mate-
rialhave been discussed for years. The intro-
duction of the CAT-Link system in 1989 has
resulted in a telephone line or microwave
based STL/TSL which combines previously
unachievable signal quality with a “’real time*
transport system. The system was granted a
U.S. patent in October, 1991.

The recent advances and greatly in-
creased use of digital compression tech-
niques for transport and storage have shown
anincreased need for system compatibility.
Because the CAT-Link system does not use
compression of any type, the compatibility
requirements are reduced and the need for
error correction routines is eliminated.

The result is a system with no audio
delays and no compression algorithms which
might interfere with your audio processing
or other digital applications. The addition of
various plug-in modules results in compati-
bility with composite stereo, discrete leftand
rightchannel audio, AES/EBU datatransport
or 56 kHz-based compression schemes.

QEI

Inorder totransmit a digital signal using
the minimum bandwidth, the sampling rate
must be held to a minimum. This requires
the use of asharp cutoff analogfilter after the
D/A converter. It is very difficult, if not im-
possible to manufacture a stable sharp cut-
off analog filter without phase (time) non-
linearities. This means that all program fre-
quency components do not take the same
amount of time to get through the filter. The
resulting signal contains artifacts which will
alter the sound of the material.

If the sample rate could be multiplied
after the digital signal was received, thereby
using minimum transmission bandwidth, the
output analog filter could be greatly simpli-
fied. Fortunately, DSP processors allow a
technique using Finite Impulse Response
(FIR) filters to increase the sampling rate
before the bit stream is fed to the D/A
converter.

An FIR filter function is performed by
computation in the digital domain. It is pos-
sible for an FIR filter to have an extremely
sharp frequency cutoff characteristic with
zero group delay (linear phase).

The DSP processor compares two ad-
jacent samples and computes the value of
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the sample that would be between them,
based on the frequency characteristic of the
FIR filter function. Therefore, the bandwidth
of the original analog channel is maintained
but the number of samples (sample fre-
quency) is doubled. This technique can be
repeated up to the speed capability of the
components involved.

This discussion explains the CAT-Link
method of digitizing and recovering the
complete composite stereo program (the
processed output of the generator) together
with additional audio or data information
channels on a single DS-1 telephone circuit
or microwave link with no delay or compres-
sion algorithms.

For more information, circle number
044 onthe reader service card or call 800-
334-9154.
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Equipment Report:

New Tech In Remote Control
by John Pate, Sine Systems

A little over three years ago, Sine Sys-
tems was contemplating making a new
product: a dial-up remote control. Although
several excellent dial-up remote control
products existed at that time, we felt there
was an unfulfilled need for a simpler, less
expensive remote control.

Atthe same time, Motorola was in pilot
production of a new microcomputer chip,
the MC68HCB11. When | saw the specs on
this chip, | knew it was exactly what we
needed to make our idea a reality.

Contained in the MC68HC811 was a
CPU, aclock oscillator, ROM, RAM, atimer,
parallel /O ports, a serial port, an A-D
converter and a section of user-writable
nonvolatile memory.

The latter isjust the thing for storing user
data like set-ups, telephone numbers, and
so forth, without the need for a memory
back-up battery. All this in a square 52-pin
chip a little smaller than a postage stamp.

Since simplicity was the goal, all we
added was a telephone line interface with

Equipment Report:

STL Problem Finds Codec Solution
by Tom Hartnett, Comrex Corp.

KFRM (AM 550), Hutchinson, Kansas,
has an unusually long hop for its studio-to-
transmitter link (STL): almost 120 miles. The
corporation that owns KFRM and other sta-
tions consolidated operations in a single
building in Hutchinson, so it was too difficult
and expensive for this farm news and coun-
try music station to maintain its farm direc-
tors, DJs, news and weather people at the
transmitter site studios.

Looking forthe best wayto get his signal
to the transmitter without detracting from
quality, Corporate Engineer Thomas Russell
first investigated equalized telephone lines.
But this involved crossing several area codes,
thereby dealing with different phone com-
panies, an expensive and complicated solu-
tion.

Next, KFRM investigated installing and
maintaining its own terrestrial microwave
link to span the distance. This looked attrac-
tive because the system could provide suffi-
cient audio quality, plus “piggyback’ re-
mote control and talkback channels. Initial
expenses would be about $25,000. But
when he plotted the microwave route re-
quired to implement the plan using existing
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Sine Systems

surge protection and line fuses, a speech
synthesizer, a DTMF detector, a DC ampli-
fier to buffer the telemetry signal and arelay
buss driver. All this was put on a 5.3 inch by
6.1 inch PC board, stuffed in a modem-
sized metal case and dubbed the "RFC-1."

Tointerface withthe outside world, we
built the RP-8 relay panel. This 3.5-inch high
rack-mounted panel interfaces eight chan-
nels of control and telemetry. it contains
ei?ht double-pole reed relays for telemetry
selection and 16 control relays (8 ON/8
OFF) each rated at 5 amps.

Up to eight RP-8 panels can be con-
nectedto an RFC-1 in daisy-chain fashion by
a16 conductor flat cable. A jumper on each
RP-8 determines the block of eight channels
towhich itresponds. Using this architecture,
the user has to buy only the number of
channels needed. If eight channels are enough,
only one RP-8 panelis required. The system
canbe expanded at anytime, all the way up
to 64 channels.

The original RFC-1 was introduced three
years ago and there are now about 600
systems in service. The MC68HC811 has
recently been upgraded to the MC68HC711;
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the same chip with twice the RAM and six
times the ROM. This chip runs our new
System 4 software that vastly increases the
power of the RFC-1.

New featuresinclude aninternal clock/
calendar with up to 80 user-programmable
events, logarithmic telemetry conversion,
automatic computation of indirect power
and an RS-232 communications option for
automatic logging or remote control by
computer.

With these features the RFC-1really
can't be called a "'no frills" remote control
anymore. Yet it has remained true to its
original design goal: a dial-up remote con-
trol that is inexpensive, reliable, easy to
install and simple to operate.

For more information call (615) 228-
3500 or circle number 045 on the reader
service card.

Comrex

paths, the station was looking at $9000 per
year in tower rental charges.

As it turned out, the best solution for
this long-haul STL was the Comrex Digital
Audio Codec. Kansas Independent Net-
works, a very progressive and unusually
cooperative cellular phone company (aka
Kansas Cellular), uses a statewide fiberoptic
network with a lot of extra room. And, most
important to Russell, there’s a 92-mile stretch
of fiber from Hutchinson to another Kansas
Cellular site just 12 miles from KFRM's trans-
mitter.

Riding on Kansas Independent’s “back-
bone’ with 56 kbps channel costs just $142
per month, plus a small charge for termina-
tions. This data rate, the same used for an
ordinary phone call, can be transformed
into a wideband program channel using the
codecs.

So Russell, who had been closely track-
ing Comrex’s progress in digital codecs, ar-
ranged for an evaluation unit. Placing the
unit in a loop-back mode, he was able to
simulate what a completely encoded and
decoded signal would do to his airchain.

After several days of testing the unit
online, engineers, sales people and listeners
noticed no difference in regular program-
ming. Linked with a pair of microwave STLs,
the system was completed at a cost well
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below the alternatives.

KFRM used a pair of Comrex model
DXR codecs to do the compression. These
are a single rack unit high with a built-in
power supply. The codecs have no external
controls, since they automatically detect and
adaptto either arate of 64 or 56 kbps. They
use the international compression standard
G.722 to provide 7.5 kHz bandwidth in full
duplex. This means they are compatible
with other codecs of the same standard.

Since Comrex introduced the codec,
the most common applications have been
on Switched 56 or ISDN services. There are
more dedicated applications emerging,
however, as stations find new ways of pro-
viding excellent audio quality at minimal
cost.

For more information, circle reader
service card number 046 or call Comrex at
508-263-1800.




Equipment Report:

A New STL Approach
by Tom Daily, Dolby Labs

Dolby Laboratories has brought some
interesting new competition to the STL market
by introducing the DP5500 DSTL, a com-
pletely digital STL.

We have combined Dolby AC-2, our
digital audio coding algorithm with digital
modulation and ultra-linear RF to achieve
an extremely narrow occupied bandwidth
of 250 kHz and receiver sensitivity down to
-100 dBm. Dolby has engineered its system
to optimize spectrum efficiency and RF
robustness while maintaining very high audio
quality.

The benefits of digital audio coding in
digital transmission are well-known. To trans-
mit 16-bit PCM using standard QPSK modu-
lation requires almost 1 MHz of bandwidth.
This is (flwiously impractical. Dolby AC-2
provides high quality digital audio at the
relatively low data rate of 180 kbps.

When AC-2 is coupled with a suitable
digital modulation scheme, two 15 kHz
channels, one 7 kHz SCA and one 3 kHz
voice/FSK channel occupy only half the
bandwidth of a typical analog composite
STL. More aggressive data rate reduction
would reduce the occupied bandwidth
further, but at a sacrifice in audio quality.

Equipment Report:

Cellcast RBS-400
by Jim Frey, Cellcast

The Cellcast RBS-400 is designed for
broadcast remotes, providing the best audio
quality available from analog-based cellular
carriers. It operates on the 800 mHz AMPS
system, making it useful in the western
hemisphere and other parts of the world.

The Cellcast package consists of audio
mixer, frequency extender and program-
ming interfaces to a Nokia M11TXE trans-
ceiver with built-in charger/battery pack and
external AC plug-in supply. It operates as a
single line system with a choice of landline or
cellular, wireline or non-wireline,

Asmall, flexible, elevated feed antenna
is provided for cellular transmission, using a
TNC connector. Other antenna options exist,
including Yagis for fringe-area operation. An
RJ-11 connector is provided for landline use.

The audio mixer portion ofthe Cellcast
providesfour electronically-balanced, 3-pin
XLR, selectable Mic/Line inputs and five 1/4-
inch mono, unbalanced, 8 ohm phone jack
outputs. Four of the outputs are for head-
phones and one is a dedicated output to
feed an external recorder, ENG truck or
other multi-media.

Dolby

The selection of the proper digital
modulation scheme for digital STL use is
critical to achieving a robust RF design as
well as a narrow occupied bandwidth. An
overly complex digital modulation scheme
could result in less occupied bandwidth.
However, the accompanying carrier+to-noise
ratio (CNR) necessary for error-free digital
transmission reduces system robustness.

At the other extreme, a simpler digital
modulation scheme allows for an extremely
robust RF system with much higher toler-
ance to poor CNRs. But the resultant occu-

ied bandwidth is excessive.

The Dolby solution has been to use 9-
QPRS modaulation to fit the four channels
into 250 kHz. This 9-QPRS also allows for
robust RF performance. The maintenance
of spectrum efficiency and signal robustness
offered by our systems approach yields dis-
tinct benefits over other STLs.

The RF section that is coupled with 9-
QPRS modulation mustbe extremely linear.
Our design incorporates conservative but
innovative circuit design, highly linear in
performance as well as stable, reliable and
repeatable in its manufacture. You won't
see coils in our RF board!

To match the combination of audio
coding, digital modulation and RF amplifica-
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tion, Dolby engineers designed a unique
package that brings new levels of conven-
ience and serviceability to the STL market.

Dolby has designed its system with
modular construction, fault indicators, status
closures and an all-digital stereo generator.
And all Dolby DSTL dealers are set up to
provide 24-hour sefvice assistance and stock
spare modules for reduced downtime.

For upgrades of existing installations,
new STL paths, improvements in audio quality
or solutions to interference or unusual path
problems, Dolby’s DSTL provides a new
approach to meet a station’s needs.

For more information, call 415-558-
0200 or circle number 047 on the reader
service card.

Cellcast

The Cellcast extender function improves
low-end frequency response, 50 Hz to 3
kHz bandwidth when activated. The Cell-
castcontainsthe encoder half of the process,
which means a decoder is required at the
receiving end of a Cellcast transmission.
Several are available from different manu-
facturers in the $500 to $700 range.

Programming of the Cellcast is broken
down into two routines. One is for entering
cellular parameters needed to establish serv-
ice; the other is for setting audio functions,
operational choices and the timer/clock
features. After programming is completed,
the day-to-day use is fast and simple.

Except for the Mic/Line and Monitor/
Headphone rotary gain controls, all other
functions are accessed using membrane
switches. These include the telephone key-
pad, PGM/Cue assignment, extender, au-
dio settings lock, programming mode and
power On/Off. Red LED indicators show
the status of switched or programmed op-
tions and the presence of excessive audio.

The battery pack consists of 10 D-size
NiCad cells. The charging function is en-
abled whenthe external AC power supply is
plugged in. Providing the Cellcast is not
powered up as well, typical charging time is

Reader Service #048

10 to 12 hours, which translates into 1-1/2
hours of cellular transmission.

A cigarette lighter adaptor is also pro-
vided to allow transmission from golf cart,
car, truck, boat, motorcycle or wherever a
good 12-volt source is available.

Cellcast dimensions are within 12x10x6
inches,and the weight is approximately 15
Ibs. It comes with a carrying bag, set of
batteries, AC plug-in power supply, an-
tenna and operators manual.

For more information, circle reader
service card number 048 or call 800-852-
1333.
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Equipment Report:

LMAs and Digital STLs
by David Chancey
Moseley Associates, Inc.

Much has been written and said re-
gardingthetechnical and economic benefits
of the Moseley DSP 6000 digital STL system.
Oneofthe areasthathas benefitted fromthe
technology is the system’s ability to solve
many complex programming requirements
involved in LMAs. Here are some creative
ways engineers have made use of the bene-
fits of the DSP 6000.

Many of the stations that we talk to
already have an existing composite STL.
With simple modifications to the radio and
the addition of the DSP 6000, up to four 15
kHz audio channels, ortwo stereo pairs, can
be conveyed over a single STL.

This allows the station the capacity to
program two separate transmitters at a broad-
cast site from a single studio. What is truly
noteworthy is that in an area of spectrum
congestion, another STL channel does not
have to be found by either the station or the
SBE frequency coordination committee.

Another situation calls for a single stu-
dio to program separate transmitter sites. In
this a(rplication, four audio channels are
encodedinto the DSP 6000 system and sent
over the STL to the first site. At this point in
the chain, audio channels one and two are

Equipment Report:

RPT-30, A Station Staple
by Eddie Carrell, Marti Electronics

Since the first Marti appeared in the
1950s, imaginative broadcasters have found
endless uses for the durable workhorse remote
pickup transmitters from Marti Electronics.
Right now, “Marti’s” are at work in shop-
ping malls and sporting events including the
Barcelona Olympics as well as on the Green-
land ice cap.

TheMarti RPT-30remote pickuptrans-
mitter features a frequency switch which
selects one of two available frequencies and
its corresponding deviation. This prevents
operator error and possible interference.
Four-channel units are available.

Audio is fed to the unit via four bal-
anced microphone mixing inputs with one
switchableto balanced line level. The audio
is then processed by a builtin FM compres-
sor/limiter providing automatic modulation
control. A switchable subaudible tone,
developed by Marti and adopted by the
industry, activates repeaters or other auto-
mated equipment.
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Moseley

dropped and fed to the stereo generator.
Audio channels three and four are fed into
the DSP 6000 digital repeater and conveyed
overan RF linktothe secondtransmitter site.

Variations on this idea include having
allfour channels available at each site sothat
if separate spot or alternate programming is
necessary, audio can be routed to the trans-
mitters as needed. In most cases, the first
hop of the STL system already exists.

The second hop, due to the nature of
the application, is typically a long STL path.
Itis here that the -93 dBm radio sensitivity of
the digital receiver proves its worth in mak-
ing the shot practical. In one situation, and
not without a lot of trepidation on every-
one’s part, we successfully putan STLon the
air over a path that was 59.5 miles long.

Reader Service #049

In other cases, many engineers have
been taking advantage of the 25 dB system
gain that the DSP 6000 provides over a
composite STL's gain change from simplex
to full duplex STL operation. One station in
the northeast used CelWave duplexers and
transmitter combiners in tandem with exist-
ing STL antennas and PCL 505/C systems to
backhaul their satellite audio.

This provided six 15 kHz audio chan-
nels; two 7.5 kHz audio channels back-
hauled two PCL 505/C systems. The audio
was so clear that the station approved an-
other DSP 6000 for the main 606/C STL.

For more information, call Moseley at
805-968-9621 or circle reader service card
number 049.

Marti Electronics

This encode and decode function is a
standard feature on all Marti RPU transmit-
ters and receivers. An illuminated meter
displays gain reduction, relative power out-
putor fE?wer supplyvoltage. There are front
panel flashing LEDs to indicate antenna VSWR
problems and over temperature conditions.

The RPT-30 is available in both the
UHF (450-455 MHz) and VHF (161 MHz)
bands and is rated for continuous duty. The
VHF units produce 45 W output power
whilethe UHF frequencies do 30 W. Aswith
all current Marti equipment, the RPT-30 is
FCC type-accepted.

Due to rigorous demands made on the
equipment in the remote broadcast envi-
ronment, the RPT-30 will operate from 10to
45 degrees C. with frequency stability of
.00025% forthe base station and .0005% for
mobile units.

All Marti equipment operates on 110-
125V, 50/60 Hz AC (220 V available on
request). DC operation is possible from 11-
13.5 V using a nine-pin D connector acces-
sory jack. In addition to DC power, this
connector also provides remote control,
encode and line level input.
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The unit is compact at 3.5x11.5x13.3
inches and is housed in a rugged metal case
complete with a handy carrying handle.
There are a variety of mounting options for
mobile or permanent installation.

When used with the CR-10 compan-
ion receiver, a communications link can be
established that is capable of operation in
today’s real world RF environment. All Marti
RPU systems offer subaudible encode/de-
code features at no additional cost as well as
the exclusive Marti noise reduction feature
for low signal and multipath dropouts and
an optional high performance compander.

The RPT-30 transmitter continues the
Marti tradition of offering the best, most
practical mix of features requested by our
customers at a remarkable affordable price.

For additional information, circle num-
ber 050 on the reader service card or call
817-645-9163.




Equipment Report:

Group Operations Via Satellite
by Muffy Montemayor,
National Supervisory Network

In many markets, the proliferation of
new signals has resulted in media saturation.

The FCC has a theory that in a large
group, some stations will make money and
some won't; but all in all, the group will
come out alright. Thus, the FCC is raising
ownership kmits to allow larger station groups.

By integrating station programming,
production, operations and management
within a group, any member station cantake
advantage of all the resources the group has
available.

With VSAT technology, this can be
accomplished economically for any size group,
without increasing personnel requirements.
The National Supervisory Network calls it
VISION - VSAT Intelligert Satellite Integrated
Operations Networks.

Inthe past, a 15 kHz full stereo broad-
cast-quality digital audio signal required a bit
rate of 1,024 kbps for transmission. Today,
using MUSICAM digital audio compression
techniques, the bit rate can be reduced to
128 kbps for 20 kHz stereo audio.

Using MUSICAM-based ComStream
VSAT digital audio products, the cost of
sending high quality digital programming

Equipment Report:

Affordable Higher Fidelity
by Bob Band, Intraplex, Inc.

With the cost of analog transmission
lines increasing, digital STLs are becoming
more attractive than ever. AT1 digital trans-
mission line has come down in price to the
Eoint where it may cost less than a pair of 15

Hz analog lines.

What is less well known is the fact that
a higher fidelity STL can be achieved using
discrete as opposed to composite digital
transmission techniques.

Discrete digital audio transmission, in
which each channel of a stereo signal is
separately encoded and decoded, provides
a higher degree of stereo separation than
either analog or composite digital transmis-
sion.

When combined with oversampling,
16-bit A/D conversion and careful input
amplifier design, it enables the creation of an
STL which delivers to the transmitter a broad-
cast signal with greater than 90 dB dynamic
range, greater than 80 dB crosstalk separa-
tion, peak levels to +21 dBm and distortion
under 0.01%.

National Supervisory Network

across the U.S. is an affordable $1200 to
$1500 per month. If you need to hit Alaska
and Hawaii as well as the 48 contiguous
states, add about $500 per month.

Equipmentat each transmit site consists
of a VSAT antenna with a two watt SSPA
outdoor unit, and an indoor unit which
houses the RF interface and satellite mo-
dem. This terminal serves as a hub to send
information to multiple receive locations.

ComStream’s ABR200 audio receiver
is a single rack unit integrated satellite re-
ceiver/MUSICAM decoder specifically de-
signed for broadcast use. The unit provides
eight relay closures available for program
control from the uplink.

A 2400 baud async data port allows
data transmissions for traffic and logs, play-
lists, or in fully integrated VSAT/automation
systems, for automatic downloading of daily
program logs, automation control packets
and systems management.

National Supervisory Network Basic
Service also provides broadcast stations with
trained, experienced operators on duty via
satellite. Offering an economical, FCC-legal,
quality alternative to local control for broad-
casters across the country, the NSN system is
built upon the proven reliability of packet
switching and interactive VSAT technology.

A computer atthe remote site connects
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directly to the station’s transmitter remote
control unit through the serial data port. An
interface unit provides EBS control.

Alarms are sent to the operator imme-
diately regardless of the regular reading trars-
mission cycle. In the event of an EBS alarm,
the duty operator is notified immediately
through the satellite, while the remote site
computer sends CPCS audio to the com-
mand center via telephone line.

In addition to monitoring and control,
the bi-directional VSATs used for operations
can be used to centralize and streamline
group management functions.

X.25 PADs can be usedto interconnect
traffic and billing systems, exchange com-
mercial copy and scheduling orders, ex-
change news copy and so on.

The fax and voiceover X.25 telephone
ports give you satellite access to your station
group members and their local dial tones
without long distance charges.

VISION allows a station group to pool
at any location the resources available at all
locations. By integrating programming, pro-
duction, operations, and manaﬁement con-
trol with VSAT technology, each station can
contribute to the group’s overall success.

For more information, call NSN at 800-
345-8728 or circle number 051 on the
reader service card.

Intraplex

Intraplex, Inc., an established manu-
facturer in the field of digital transmission
and multiplexing, has designed a series of
discrete digital audio transmitters (DDAT
Links) especially suited to high fidelity STL
application.

Versatile and requiring only 1-3/4 inches
of rack space, the 4800 series DDAT Link
comprises adiscrete digital audio transmitter
and matching receiver. These use a stan-
dard T1 format digital signal, suitable for
transmission over leased telco lines, micro-
wave radio or even satellite links.

The transmitter accepts inputs of ste-
reo, monaural or dual monaural signals with
a bandwidth up to 15 kHz and performs a
non-compressed 16-bit linear A/D conver-
sion with oversampling.

Special plug-in channel modules can
be added for voice; SAP; voice frequency
modem, telemetry and control; or SCA
channels. The 4800 multiplexesthese chan-
nels together with the program audio for
transmission over a single T1 line.

And since the T1 line is inherently a
two-way connection, the same link can also
provide backhaul channels for network sat-
ellite downlink and remote pick-ups.
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The receiver demultiplexes the incom-
ing T1 signal, using 16-bit linear decoding to
recover the original stereo audio. Advanced
error concealment circuitry prevents trans-
mission bit errors from affecting the sound
quality of the output signal.

A proprietary, robust T1 framing algo-
rithm and automatic fallback timing help to
maintain operation through difficult trans-
mission conditions. Reliability may be fur-
ther enhanced by an optional redundant
power supply.

Buikt-in firmware provides the user with
remote control and system status informa-
tion, using an ordinary PC or dumb terminal
via a dial-up modem. Power supply options
include: 115V AC, 230V AC, -24V DC and
-48 VDC.

For more information, circle number
052 on the reader service card or call 508-
486-3722.
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Oh-Oh!

: Call
N\ / CORTANA

A . The
%y :!; Affordable
t‘.*if?r

Lightning
Prevention
System

« Charge dissipation with 1/8", type
304, sharpened stainless steel rods
* Won't bend from ice/severe weather

* Provide a continuous low-resistance
discharge path for static electricity

o1 '%a nB
#Corporation

Write for a Free Brochure.
P.O. Box 2548, Farmington, N. M. 87499
Call (505) 325-5336
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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

« 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

E] Communications Data Services, Inc.

6105-E Arlington Bivd, Falls Church, VA 22044
(703)534-0034 e (800)441-0034

i
|
J
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I Transcom Corporation |

| 1
I Serving the Broadcast Industry Since 1978 1
1 i
I  FM Transmitters 1
I w FM 1964  Gates FM1C I
I kw FM 1978  Collins 831C2 |
I 3w FM 1975  CCA 3000D |
I 20kWw FM 1974  RCA BTF 20E1 1
I 2skw FM 1988  TTC 25,000 |
I 30kw FM 1980 BE FM30 1
: AM Transmitters :
1 1 kW AM 1982 Continental 314R1 |
| 1kW AM 1974 Harris BC1H i
i 1kW AM 1968 Harris BCiG 1
[ 25kW  AM 1982  CCA 2500D I
| 25kW  AM 1976 McMartin BA25K |
I 5kW AM 1968  Harris BC5H I
I 5kW AM 1972  CCA AM5000D 1

5kW AM 1977 RCABTASL "
: 10kW AM 1972  RCABTA 10U I
: 50kW  AM 1977  CCA AMS50000D :
| - |
I P.O. Box 26744, Elkins Park, PA 19117 |
I Phone (215) 884-0888  (800) 441-8454 :
L Fax (215) 884-0738 J
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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!

& Inexpensive one-call and full- W Utilize images & messages on
featured call-back delivery line-by-line basis for Service
methods. Bureau.

B Swilch between one-call W Auto charge feature verifies
and call-back configurations credit card, debits account,
dynamically. issues receipt

® Password protection for system B Additional features include
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
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Commercial Radio Company
Duttonsville School Drive, Cavendish, VT 05142
Phone 802-226-7582 Fax 802-226-7738

Transmitter Parts For: @
RCA - Gates - Collins/Continental

Mica Transmitting Capacitors: Sangamo, CD, Sprague,
Aerovox, Acushnet types: CM-15, CM-20, CM-25, CM-30, HT,
HK, AT, AK, F1, F2, F3, 30B, E, 1996, 291, 292, 293, 294 &G5.

Fixed and Variable Vacuum Capacitors: Jennings, Dolinko &
Wilkins. Mounting brackets and flanges. Vacuum relays.

Oil Filled Fitter Capacitors: Plastic Capacitor Corp., 600 to 40
kV, 1 mFd to 30 mFd with special mounting brackets. Non-PCB
oil capacitor replacements are available for most transmitters.

Ceramic RF Capacitors: Centralab, Jennings, Sprague, High
Energy, 5 kV to 40 kV.

Variable Transmitting Capacitors: E.F. Johnson Co.,
Cardwell Condenser Co., insulated shaft couplings as used in
phasors, variable transmitting capacitors.

Weschler-Westinghouse: RF Ammeters, 0-0.5 Amps through
0-50 Amps, internal and external thermocouples, expanded
and linear or square-law scales. Sizes are 3 & 4 inch, round
and square. Special meters are available.

Radio Corporation of America - A division of Commercial
Radio Company: RCA transmitter, phasor and antenna tuning
unit parts.
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Broadcast® Audio®*Video

:.a‘-~. —-:}-' &?

301-984-1800 = FAX 301-984-6175
5615 FISHERS LANE, ROCKVILLE, MD 20852
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New FM Transmitters
Manufactured by Henry Radio Inc.

1 kW - $11,000
3 kW - $14,000
6 kW - $18,000

250 watt Solid State
RF Amplifier
$1,800

Call for details 518-583-9490

ADIRONDACK
BROADCASTING
COMPANY

~ 49 PYRAMID PINES
" SARATOGA SPRINGS, NY 12866

MARATHON PRODUCTS CO.
Aut;lio Cartridge Rebuilding Division

Rebuilding/reloading, like new, all brands,
any length up to & including 3.5 minutes.
$1.75 ea. FOB out plant, 48 hrs. delivery.

- New NAB Marathon cartridges
prices upon request.

35 Years professional experience!

Lifetime member AES, R.D. Meyers Sr.
Manufacturers of Audio Devices, Continuous Tape .
69 Sandersdale Rd.

Chariton, MA 01507
508-248-3157 or 508-853-0988
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Radio Guide welcomes your comments, let-
ters, articles and Tech-Tips. We prefer electronic
submissions.
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2. Modem: Call 703-370-7943 and request
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On-screen
traffic log display\

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

The Piay Line. Shows.
what's currently playing
on-the-air,with a
count-down tmer.

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

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

ADVANGCED FEATURES
ENGINEERS DEMAND...

o Digitul Audio Editing. The
quickest and most tlexible real-time
editing tunction 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
PRODUCTIONTO BILLING.
Production Studio. DCS simplifics
board work and replaces the muddy
sound of analog tape with erisp 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!

“carts”

o Complete audit of all
DCS activity -- airplay of
audio. relays, etc.

.PLUS FEATURES OTHERS
DON'T OFFER!

* Simultuneous Play/Record features.
Handle three stereo sources simulta-
neously -- overlap two spots for a tight
segue, and record from another source
at the same time.

o High quadity data reduction, without
distortion

= No pre-allocation of disk space
required.

Fifler Window. This specwa!
pog-up window gives you quick
access to PSAs, jingles,
promos and other fillers.

Record Line. Shows
what OCS is currently
recording.

Queue Window. Just click
on a listing. to place
recordings in the queue
for playing.

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

DESIGNED BY RADIO PEOPLE
FORRADIO PEOPLE.

Computer Concepts is one company
vou 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 effi-
ciently. That’s why the DCS interface
is 50 easy to learn, so simple to usc.

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 UPBATED DEMC DISK!
(800) 255-6350, EXT. 25

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

8375 MELROSE DR. LENEXA, KS 66214
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Wheatstone's Finest

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-
plex function from simple switch commands; a full array
of stereo and mono send controls for studio or effect

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.

¥






