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

RCS TRACKER

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

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

The RCS TRACKER is a complete hardware-software system.
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Air Cooled

now in power
ratings of
5kW, 10kW,
15kW, 25kW,
35kW, 50kW,
and 75kW

that is stable
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with a
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PORTABLE
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Coaxial Load Resistors

CALL TOLL FREE
1-800-482-LOAD

PO.Box 249
Yellville,AR 72687
L (501)449-4093
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Dummy Loads

with low VSWR
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WATER AND AIR COOLED
MODELS FROM 5 to 200KW
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Publisher’s Page - Editorial

By Ray Topp, publisher

There’s a new product available
that, when clippedto a person’s cloth-
ing, informs a central computer system
of that individual’s whereabouts, wher-
ever they are, atany time. Each "loca-
tor’’ device is coded with the ID of a
particular employee and transmits this
information and its location to a series
of evenly spaced infrared receptors
throughout the plant or office. Shades
of Star Trek ... "Computer, locate Data
please.”

It seemed like a totally new con-
cept until | realized that station engi-
neers have been more or less tied to a
similar system with their pagers for years.
Of course there’s afundamental differ-
ence between the two systems. The
""locator’’ device does just that -- pro-
vides information on the location or
absence of a particular employee.

However, the pager is more insidi-
ous. It ties you to your job in ways that
most other employees are not. The
pager sort of comes with the territory;
it is almost always assumed that the
station engineer will carry one. Did
you actually feel that you had a choice
when you took your present job? Or
was it sort of glamorous to have that
pager on your belt. It's a “privilege”
that has a way of becoming a pain.

The pager’s utility cannot be de-
nied; it’s a useful tool to insure the
availability of engineering talent when
it's needed. During the first months of
employment, itcan actually be thrilling
to be paged and come flying to the
rescue.

But after a few years many engi-
neers can come to resent that little
plastic "“anchor.” Is it the pager that

they dislike or the fact that almost no
station has ever paid a salary premium
for being on-call 24 hours a day.

Many of you know well what it's
like to be paged in the middle of a
weekend family outing, only to find
that the studio monitor amp needs a
fuse replacement. Yes, it's important,
but is the time it takes to replace the
fuse to be valued at the same rate as
that of a normal workday? Of course
not! But how do you attach a worth to
this "off time” service?

The monetary valuation of this type
of service should be determined right
at the start. Even though your em-
ployer may assume thatyouwillwear a
pager and be on-call 24 hours a day,
you should not do the same! At least
not without appropriate compensation.
What other job do you know of that
does not pay a premium for on-call
service?

Negotiate and determine a rate for
"off hours” service in advance. That
way there will be no question as to the
worth of the service and itsvalue to the
station. In the real world of radio it is
not always practical or possible to ob-
tain extra compensation for extraordi-
nary service.

Even so, the distinction between
on-call and normal hours should al-
ways be maintained, and a record of
those hours should be kept even if you
are on a fixed salary. There may come
a time when that information can help
you to justify your next salary increase.

Salary review? ""Computer, locate

data please ..."
R.T.
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Stations in all formats and in markets of every size are boost-
ing profits with Digilink. No matter what kind of operation
you ron, Digilink will make your station more efficient.

Satellite Automation— Just one 7" high rack
mount Digilink cabinet stores 6 to 20 hours of ou«?io: your
- Bl entire non-music library. This
&) arrakis | eliminates cart reloading and
sesine HES maintenance. Digilink sounds

OigrLink™ BB befter, is more re?ioble and

easier to operate than cart-
based automation systems —

yet costs much less.

On Air— One Digilink records, instantly cues and plays
back 700 to 2000 thirty second segments: all your spots,
liners, ID’s, promos, etc. Live assist sequences can be pre-
assembled, manually built while on air, or networked in
from another Digilink in the production studio.

Stereo Production— Multifunctional Digilink re-
places tape-based audio recorder-players, giving you CD-
qudlity digital recording, powerful and flexible computer

See us at the NAB Radio Show Booth 514

control, and fast, easy non-destructive editing operations,
including graphical waveform editing.

Full Automation— Arrakis Systems' Digilink can
control CD multiplay machines for music while p?oying
stopset segments from the hard disk. Preschedule up to 7
days of walk away time with total confidence—Digilink
sozwore automatically checks for errors and imports sched-
ules from your Traffic and Billing system.

Digilink— One economical, easy to use digital audio
workstation does the job live on air, in production or as an
automation system. Put a Digilink in each of your studios
and network them to replace all your tape equipment.

Find out what stations around the country already know—
digital is the way to go, and Harris Allied is the place to
start. For full informa-

tion on digital hard % HARRIS

disk automation solu- —
tions for your bottom _Ai_ ELI_E_ D_______
ine,cal 500622 EO0-522-0022

0022 today. Fox {317)966-0623 - In Canoda (%0)268-6817
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Applications for two experimental
stations — one for AM and one for FM
~totest DAB either have beenfiled, or
are about to be filed with the FCC by
USA Digital.

USA Digital, backed by Gannett
Radio, CBS and Group W, was in the
process of filing the applications to do
the tests in two cities: Cincinnati, OH
and Champagne-Urbana, IL, where two
companies providing research and
development are located. Representa-
tives of USA Digital said they would
announce the names of the two com-
panies at the NAB Radio Show in New
Orleans in September.

The surprise comes with the rapid
development of a system for AM DAB.
The system provides a digital signal
"’comparable to today’s FM stations,”’
according to CBS’ Tony Masiello. It
provides for a stereo digital signal that
fits within the mask of an AM station’s
allocation and may yield 15 kHz or
possibly as high as 20 kHz frequency
response.

The experimental application asks
for an AM channel in the expanded
AM band - at 1660 kHz — in Cincin-
nati, to test an analog AM transmitter
and DAB transmitter operating in the
same channel. The first tests will be
done without the analog signal, how-
ever. Pending the outcome of the tests,
USA Digital proponents may seek in-
dustry support on asking the FCC to
allocate the expanded AM band for
DAB allocations.

For FM, at press time USA Digital
proponentswere setto seek an experi-
mental low-power FM authorization
for the Champagne-Urbana area but
were also looking for a possible high-
power, or existing station frequency to
test its FM DAB system. Proponents
were uncertain whether or not these
would include mobile tests this early.
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Radio Update

Broadcasting and New Technology News

USA Digital Set To Test
AM and FM DAB

Development of the group’s FM
DAB system has been boosted by a
new chip ~ an Acoustic Charge Trans-
port or ACT -~ which is owned by the
company doing the FM DAB research
in conjunction with USA Digital. This
new ACT was funded by the U.S. mili-
tary, specifically DARPA, and devel-
oped for military warfare, according to
an article in the July 28 issue of Elec-
tronic Design magazine.

The new chip handles signal gen-
eration and extraction and also increases
the ability to put data on a hard disk
drive. It was developed for radar se-
cure communication links and can
operate seven times faster than a Cray
computer. It operates at 360 MHz, is
made of Gallium Arsenide and was
developed by PhDs at the University of
Nlinois.

Here’s a device invented right
here in our defense industry, with as
many or more research dollars behind
a single chip than has been spent on
the entire Eureka 147 DAB system,”
noted Gannett’s Paul Donahue. ""Our
country is trying to commercialize the
defense industry, so this kind of devel-
opment comes along at just the right
time.”

Once the experimental applica-
tions are approved, the testing will be
under closed conditions. USA Digital
was expectingaquick turnaround from
the FCC and was hoping to provide
details of the tests during the NAB
Radio Show, as well.

For details on DAB demonstra-
tions at the Radio 1992 Show, see Page
47.

EIA Committee Draws Protests

The number of votes each seg-
mentof theindustry gets when itcomes
to picking a DAB standard drew com-

By Judith Gross

plaints from station engineers and GMs
who packed the July meeting of the EIA
committee working toward a DAB stan-
dard.

At the urging of the NAB and its
DAB Task Force, a wide variety of
broadcasters who had not attended
previous meetings showed up to pro-
test the fact that 10,000-plus stations
will receive only four of the commit-
tee’s 12 votes.

Under the plan, two votes will go
to radio network representatives; two
will go to non-network stations; one
will go to satellite interests; one to
broadcast equipment manufacturers;
one for software providers; one for the
semiconductor industry; and four to
receiver manufacturers.

Eachindustry segment is expected
to caucus and reach an agreement on
casting its vote(s), according to com-
mittee chairman Randy Brunts.

Brunts said that’nothing is etched
in stone” but added that the com-
plaintstook the form of everythingfrom
protests about broadcasters being shut
out if various segments decide to pool
their votes, to minority broadcasters
not having enough of asay, to the cries
that the committee was jumping the
gun before the FCC sets its DAB policy.

“It's hard to get a clear reading of
specific requests from broadcasters
attending the meeting,” Brunts noted.
Buthe said he welcomed the participa-
tion. Some 65 attendees were on hand
in July, while the usual number of par-
ticipants has been somewhere near
40.

Inthe end, a motion to repeal, not
the number of votes but a separate
item on voting procedures, did not get
a consensus. The discussion on the
actual number of votes was tabled with
the next meeting of the committee set
for September 22.

-



Radio Update

... continued

The NAB’s DAB Task Force, how-
ever, took up the problems of the
committee voting at its end-of-July
meeting. Alan Box said that the group
has planned some “high level” meet-
ings with the EIA to see if the two
groups could find some common
ground.

Box also said the Task Force has
requested an update from all DAB
systems proponents by September 1
and planned to meet again in New
Orleans during the Radio Show.

Satellite CD Radio
Looking For FCC Nod

Satellite CD Radio, meanwhile, is
optimistic that the FCC will approve its
request for a conditional permit to begin
constructing its satellite and also ap-
proveits petition to begin a CD-quality
national audio service for car radios.
The original petition was filed more
than two years ago.

U.S. RBDS Draft Standard Ready

NRSC members have until theend
of September to send back their com-
ments andrevisions to the RBDS (Radio
Broadcast Data System) Draft Standard.

The standard incorporates ID Logic
B for AM stations, which will rely on a
database and station upgrades to send
information on station ID and formats
to RBDS radios. FM stations will con-
trol the RBDS system by their 57 kHz
subcarriers.

The system also accommodates the
paging method used by Cue Paging
and apparently meets with both broad-
caster and receiver manufacturer
demands.

NAB staff engineer John Marino
said that he was hoping for rapid ap-
proval of the draft standard, but said
that more work may need to be done
onthe PTY, or program codes, decided
upon in the standard.

FCC Backs Off On Ownership

Congress had its say, and the FCC
decided in early August to cut back on
the number of stations a single owner
can have and to make a special provi-
sion for minority owners.

The original rules, which were to
goineffecton August 1, would have let
asingle owner have 30 AM and 30 FM
stations and as many asthree of each in
large markets.

After protests from broadcasters
and threats from Congress, the FCC
postponed the date the rules would
take effect and then voted to allow a
single owner to have 18 AMs and 18
FMs with as many as two of each in a
single market.

That number will grow to 20 of
each in the next two years, according
to the restructuring. In addition, the
Commission said it would permit at-
tributable but non-controlling interests
in an additional three stations con-
trolled by minority group members or
small businesses.

“We are next in the que,
based on the action the Com-
mission has taken to implement
WARC agreements,”” said Mar-
tin Rothblatt. He pointed out
that “little LEOS and big LEOS"
were first and second, and the
service being proposed by Satel-
lite CD Radio is next.

Because the company is an-
ticipating action by the FCC on
its conditional and regular re-
quest, Rothblatt said it had with-
drawn its request for experimen-
tal authority as being “redun-
dant.”

Satellite CD Radio has also
been testing satellite-terrestrial
digital signal compatibility at two
earth stations put up in Wash-
ington, D.C. Currently, the tests
are being done on C-band fre-
quencies, although Satellite CD
Radiosays it is prepared to set up
a satellite DAB service inthe 2.3
gHz band allocated tothe U.S. at
WARC,

Coast to Coast
The Preferred Source

The very best broadcast equipment
and service at the very best prices.

» Equipment Lease Specialists <4

BROADCAST
E SERVICES CO.

The Davis Communications Group, Inc.

Eastern & Central
vOICE 800/525-1037
FAX 919/934-1537

Mountain & Pacific
vOICE 800/523-1037
FAX 805/266-1695

Reader Service #070
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JG’s

EARWAVES

20 kHz, stereo DAB in the mask of
an AM station. Yes, | said AM. How's
that grab you for "“progress?”’ Oh, you're
going to be hard-nosed about it, eh?

All right. How about an FM DAB
receiver chip with the computing ca-
pacity of seven Cray computers? Think
carefully, now.

""Hey, Lenny! You can ditch those
seven wheelbarrows | thought 1 needed
for my DAB system!”’

Hey, I’'m not joking. In the midst of
all this talk about “lack of in-band
progress,” don’t the USA Digital folks
just up and quietly put ‘em all to shame?

The system developers: Gannett,
CBS and Group W, along with two
research companies (one for AM and
one for FM) tied closely with the mili-
tary (hint: the companies are located
in cities where testing of each system
will begin soon, according to experi-
mental license requestsfiled) have not
been wasting any time.

The applications for experimental
licenses to test, yes, both AM and FM
DAB werefiled in August by USA Digi-
tal, and we'll hear all about it at the
Radio Show in N'Awlins in a few weeks,
if not before.

So it’s kind of funny that the NAB
Radio Board, DAB Task Force, and
others from the peanut gallery have
been quoted often and with vigor of
late, bemoaning the slow goings. Wish
we all had such slow goings in our
work.

AT&T, meanwhile, has decided to
reach out and touch us all digitally, by
having their own DAB booth at the
Radio Show. Well, it’s never too late to
jump on the bandwagon. My only
question about their DAB system is:
will stations get a break in the cost
after 5 PM and on weekends?

The Radio Show is never dull
anyway. With all kinds of craziness
taking shape in the industry, on DAB
and elsewhere, N’Awlins should be a
blast, and I don’t mean justthose nights

Radio Guide Page 8

Lack Of Progress on
In-Band — NOT!

™

Pending

on Bourbon Street, either.

But then there’s lots of “funny”
stuff going on with DAB, these days. |
mean hilarious. Almost as funny as our
Presidential race has been this year.

How about NAB making a con-
scious effort to "’pack the room” at the
last EIA DAB standards committee
meeting? There are the committee’s
coordinators, a little puzzled but en-
couraged by the vast, first-time, station
engineer and GM turnout, thinking
"we're pleased as punch to see ya,
finally” after the committee has been
meeting for almost a year.

Always something funny in New Orleans

Now, you can’t blame broadcast-
ers for wanting a bigger say in the final
voting on a DAB standard. At the risk
of looking like the tail wagging the dog,
why should we have the giganto re-
ceiver companies dictating our DAB
system the way they did AM stereo?

The ha-ha part is that none of the
faithful who showed up bothered to
point out to their esteemed trade as-
sociation that they would have played
the most major of roles by now had the
NAB not abdicated its neutrality by
becoming a proponent of Eureka 147
so early in the game.

by Judith Gross

| mean, it would have been an
NRSC thing by now, jointly coordi-
nated by NAB and EIA, instead of just
the EIA’s big project. Now almost a
year into the process, when the proce-
dures are being polished up, along
comes NAB crying ""Foul! What about
us?”’

Well, broadcasters are being given
athird ofthevotes. Thereceiver manu-
facturers are also getting a third, with
the rest going to software folks, equip-
ment vendors and chip companies.
So what'’s the beef?

The lawyers (no lawyer jokes,
please), who seem to be more plentiful
atthese meetingsthan normal people,
say the courts have spoken: no one
industry group can dominate the vot-
ing.

So let me take off my sneakers and
do a quick count here: there are 12
votes, broadcasters have four, they
can’t have six, which would be half, so
maybe five .....

Allthis fuss over ONE measly vote?
I’'m gonna let youse guys in on ateensy
secret here. Look at AM NRSC. It worked.
Why did it get so far in so little time?
Yep, the C-word. Compromise. A lot
of the talking and hashing out hap-
pened behind the scenes, not in meet-
ings or press interviews. So I’'m glad to
see NAB and EIA have some "infor-
mal”’ meetings set up together. Go for
it,

And the laughs just keep coming:
Delco tests L-band. Canada and Mex-
ico keep using the L-word. Like the
Thing from the Crypt, L-band hopes
refuse to die gracefully. The specula-
tion revolves around the U.S. milita
suddenly becoming a big fluffy pussycat
and taking its orders from a car radio
maker and two foreign governments.
Excuse me?

Carrying this logic to absurdities:
Would the NAB revive Eureka and its
various licensing prospects IF the sun
came up in the west, IF the moon was
chartreuse, IF the daisies bloom in



JG’s Earwaves

December and IF everybody does a
complete 180-degree about face on
spectrum after the bloody battles of
WARC, and L-band is allocated in the
U.S. for DAB?

Wrong question! Right question:
Faced with such a turnabout, how
long would it take an organization which
has had its eye on the licensing royal-
ties to revive its love affair with the
only DAB system that even hints at
such a lucrative return?

Answer: A New York minute! You
bet your bit-cruncher.

And that’sabout all the DAB hilar-
ity | can stomach for one day.

OK, so at 12:30 in the morning
the board op wakes up the contract
guy, Engineer Dick, in Billings, and
says he just had the strangest phone
call.

Seems somebody, possibly a for-
mer disgruntled employee, called and
said ““Ha ha. You should check your
output. | justgot you up to 115%. And

Performance,
value, and
reliability
through

Reader Service #071

I've been popping you off and on the
air at whim.”

Huh? Well, it turns out that the
board op dials up the transmitter to
take readings, and the access codes
are programmed into the phone sys-
tem so that when you call the transmit-
ter they get dialed in automatically.
That way, nobody gets to know the
codes.

Only problem is, the codes are
written down in the phone system
manual, which is sitting there in the
offices. So | guess maybe Mr. or Ms.
Just-Fired got ahold of them and did
his/her best to try to get the station in
trouble with the FOB.

Engineer Dick was able to solve
the mystery and change the codes, but
not right away. You see the other sta-
tion he works with had their account-
ing computer go down and it was bill-
ingday ...thenthe networkwentdown
and he got called on that ... Talk about
your blue Mondays!

Butit was all in a day’s work. He’s
keeping those codes in a more secure
place, though. Especially with the turn-

over in staff at your average station
these days.

Let’s see, New Orleans in a few
weeks, then San Jose in October for
the SBE convention, which is shaping
upto be healthier than itlooked at first.

And, oh, yes. | got a chance to visit
Harris-Allied in peaceful Richmond,
Indiana, recently. That part of the world
is just like you always picture it. Blue
sky, pretty porch-enveloped houses with
cats in the yard and picket fences. And
acres of tranquil green fields...

But what’s this? That familiar white
turret on the horizon? Awright! The
heartland of America -- of course, a
White Castle. Yep, reminds me of a
simpler time. Two White Castles to go
and you still get change from a dollar?
Who says lack of progress is always
bad?

Something wacky going on in your
neck of the woods? Let’s gossip to-
gether. Call 703-370-7943; fax 703-
212-0838 or MCI mail me at #507-
3038. Or write 511 18th St. SE, Roch-
ester, MN 55904. We’ll award an ap-
propriate perk for your juicy morsels.

™ STEREO
BROADCAST
CONSOLES

See us at NAB Radio Show, Booth 621

etailed brochure.

orsham, PA 19044, USA
AX: {215) 443-0394
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For the world’s strongest
AM transmitters,
look to Nautel

Totally solid state AMPFET ND 10 10kW AM

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

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

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

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

Removable AM Power Module

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

Nautel Maine Inc.
201 Target Industrial Circle
Bangor, Maine 04401 USA

HBUEEI Phone: (902) 823-2233

Reader Service #072

Nautel

(Nautel Electronic Laboratories Limited)
R.R. #1, Tantallon, Halifax County,
Nova Scotia, Canada B0J 3J0

Fax: (902) 823-3183

See us at the NAB Radio Show Booth 734
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It’s late November and the GM's
hair is getting gray! The time has come
for that yearly ritual called Budgets.
Lastyear youweren‘teven asked for an
engineering budget but caught “the
wrath” when you spent money for
anything except emergencies.

Asyou can guess, this is no way for
the engineering department to exist.
Theprogrammers, promoters and sales
departments have budgets that they
prepare, but engineering is sometimes
given a budget that seems to come out
of the air.

If this has happened to you, then
you need help in not one but two
areas: GM education and realistic budget
preparation. The hardest of these two
tasks may be the educational process
for the GM. A lot of managers look
upon engineering as a necessary evil
because they know nothing about the
subject. To them it’s Black Magic.

Sales performance can be analyzed
easily: sell 15 spots for $100 bucks and
you have $1500. Programming per-
formance can also be easily analyzed:
ARB says your station is Number 2 in
adults and we can raise our spot rates.
Promotions can be evaluated fairly
simply: the “Weekend Bash” was a
success with 3000 folks attending and
the sponsor signed up for another two
months at $7500 a clip.

But engineering — the station is on
the air so nothing must be wrong and
no money needs to be spent, right? Not
likely. The GM has no analytical tool to
evaluate engineering; it’s usually ei-
ther OK or not OK; it‘s on the air or off
the air. There is no income or ratings,
only you and expenses. Your task of
educating the GM is not an easy one
since there are many variables involved.
Perhaps one approach is to compare
the station to an automobile.

Bits, Bytes & BBS

Broadcast Computing and Bulletin Boards

Coping With Those Budget Blues

Maintenance Is Key

Everyone knows that to keep a car
running you have to have oil in the
engine; that the fan belts can’t be bro-
ken; that the windshield wipers have
to be replaced from time to time and
that the tires can't be flat. If you main-
tain the car properly, it will serve you
well; if you don't, you'll probably be
stranded out on the road.

It’s the same with a broadcast sta-
tion. If you don’t change the tape pinch
rollers the spots will ““drag;” if you
don’t replace the fader your audio will
be erratic; if you don't change the
transmitter tube, you will not put out
full power or even worse, the station
will be off the air.

In the case of a car that malfunc-
tions you have to pay for the wrecker.
In the case of a broadcast station that
malfunctions you pay in the form of
lost spots.

You can bet that the GM can
understand your plight if you explain
your department in these terms. I'm
sure there are many other compari-
sons, but V'l leave that up to you. Let’s
move on to your preparation of the
engineering budget.

Spreadsheets To The Rescue

To really have a good idea of the
costs of maintaining a station you must
prepare a budget. Without this tool, if
you are asked “What's it cost?”” you are
just guessing. If your answer is wrong,
your credibility is shot. The easy way to
do your budgeting is with the help of a
computer spreadsheet program like
Lotus, Supercalc, Multiplan, etc.

Start with laying out the months
across the sheet, like this (and puta line
at the end for Total):

Jan Feb Mar Apr May ... Dec

After you have set up the months,
start down the sheet with your differ-
ent expenses. Once you are finished,
have the last entry total all items.

By Steve Shrader

A small budget would look like
this:

Rem Jan Feb Mar Apr May..Dec Totals

Salary 2000 2000 2000 2000 2000 2000 24000
PT Salary 400 400 400 400 400 400 4800
Tubes 100 O 3000 0 0 800 3925
100 0 0 100 0 0 400
Parts 30 [+} 30 0 30 30 180
Grounds 25 25 O 0 100 0 500

Tower

Totals 2655 2425 5430 2500 2530 3230 33805

Automatic Math

After you have the basic spread-
sheet set up, all you have to do is
change the expense amounts and the
computer handles the math. It becomes
real easy to alter your budget and play
“what if"” with your figures on a com-
puter.

To get a spreadsheet program to
try, you can download one from the
BBS. Just go into the files conference
and pick the spreadsheet directory to
see the many choices. One program
on the system that works like Lotus is
called ASEASYAS. The program includes
the documentation which will tell you
all the commands.

Once you get the hang of working
with spreadsheets you’ll probably think
of other uses for them. An added plus
is that your budget presentation to
management will look and sound pro-
fessional and well-informed. And that
can’t but help you get the funds you
need.

Well that’s it for this month. Good
luck with your budgets and GM educa-
tion. By the way, don't forget to budget
the PD’s remote disk jockey starter that
he or she has been buggin’ you about!

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

By Gordon Carter

NPR ListeningTests

On July 18 and 19, National Pub-
lic Radio’s FISPO (Future Interconnec-
tion System Project Office) held a series
of listening tests in Kansas City, MO.

The purpose of these tests was to
evaluate some proposed digital audio
systems — specifically, bit reduction
schemes or compression algorithms —
for satellite transmission. The tests were
designed to evaluate each system indi-
vidually against NPR’s existing analog
system, with no regard to the relative
merits of one digital system over an-
other.

I was privileged to be a participant
in these tests. While the data from
these tests has not yet been compiled,
and may not be released to the public,
some interesting observations can be
made at this time.

Bit Crunching

Each of the digital systems pro-
posed (all of which will remain name-
less at this point) have a few things in
common. In order to make effective

Burlington
Audio / Video Tapes, Inc.
106 Mott St. Oceanside. N.Y. 11572

USA & Canada
1-800-331-3191
NYC Area: 516-678-4414
FAX: 516-678-8959

w Video

& Audio Tape

= =

Call for Free Catalog
Shipped from Stock - Priced Right
Immediate Delivery
Reels ® Boxes ® Custom Cassettes
Leaders ¢ Splicing Tapes

HARD TO GET
ACCESSORY ITEMS

J
Reader Svc. #073
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use of the satellite spectrum available,
the systems are designed to reduce the
required bit rate from about 1.5 mbps
to approximately 256 kbps.

Standard data compression, like
that used to reduce the size of the files
on your computer, cannot achieve the
desired results with digitized audio.
Instead, perceptual coding is used to
reduce the bit rate.

The bit rate reduction techniques
do not provide for a complete recon-
struction of the signal, but they do give
a good representation of the original
audio. In other words, they remove
some of the audio (supposedly only
that which is inaudible) and leave the
rest.

The algorithms upon which this
processing is based are determined by
known psycho-acoustic principles such
as spectral masking and noise masking.
I will not go into detail on this here, but
a lot has been written on the subject.
(For more detail on compression algo-
rithms, see the interview with Larry
Hinderks of Corporate Computer Sys-
tems in this issue.)

Music and Voice

The NPR testing was done using
typical program material, much of it
submitted by the members of the lis-
tening panel. A variety of musical se-
lections was used and a variety of voices.
Thevoiceselections were donestraight
inastudio, as well as through a phone
coupler and a switched-56 system to
give a broad range of possibilities tothe
test.

Since this was to evaluate the vari-
ous systems for network transmission,
tests were done using a number of
passes through the various systems to

simulate multiple stages in the prepa- -

ration of programs.

As the number of passes through
the systems increased, the quality of
the audio deteriorated rapidly. In some
cases, the digital signal was worse than
the analog signal. This can be explained
by the fact that each pass was removing

something from the signal but was not
replacing it.

While you may be thinking that
this does not apply to you, let’s look at
ita bit closer. Assume for a momentthe
digital radio station of the future (about
five years hence). Some material is taken
from a mini-disc or digital compatible
cassette (DCC). Both of these systems
use bit rate reduction schemes to in-
crease the capacity of the storage
medium to a usable point.

During production, the signal is
recorded on a digital cart machine of
some sort, using another reduction
scheme. Perhaps this program is com-
ing from a network feed, which adds
another stage of coding. When the
local station receives the signal, it is
again recorded on a digital cart ma-
chine.

Then, for broadcast, it goes through
adigital STL and finally another coding
for DAB. By the time the signal gets to
the listener, it has gone through six
stages of coding. Depending on the
program material, the signal may bear
little resemblance to the original audio.

More Tests Needed

Without belittling the new tech-
nology, this is obviously an area in
which we need to be cautious. There
are situations where it may be impos-
sible to avoid using a bit rate reduction
scheme, such as for a satellite link.
Further testing of this “"tandeming”’ or
"cascading” of compression algorithms
is sorely needed before broadcasters
will be willing to embrace the new
systems with any enthusiasm.,

Sometests, such as NPR’s and the
CCIR’s application-sensitive tests ear-
lier this year, pave the way for further
investigations, but they are far from
conclusive as far as many broadcast
needs are concerned.

Therefore, it behooves the forward-
looking radio station to be aware of the
potential pitfalls. We need to monitor
carefully the results of each coding.
While a direct comparison of the origi-
nal may be impossible or unnecessary,
we should at least listen to make sure
nothing is happening that destroys the
integrity of the signal.

Cordon Carter owns Professional
Audio Services and authors Radio
Guide’s Studio Site column. He can be
reached at 708-482-4142.
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The UNITY 2000 Digital Audio Processor
from Cutting Edge Technologies

Replaces an entire FM broadcast audio processing chain,
making your sound more open and musical than ever,
while maintaining the loudness you need.
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BRING MAGIC T(
WITH AUDI

There has been quite a bit of confusion and, frankly, disbelief concerning Audio Wizard. We don'’t
blame you--Audio Wizard is such a powerful system that it is hard to believe. To clarify what our
systemn can do, we have taken this blueprint from one of our stations. Just look how Audio Wizard
can bring a little high-tech magic to all parts of your station:

MAIN CONTROL 1&4

Audio Wizard really shines in the control room. For instance,
up to 16 control rooms can be playing the same spot at the
same time! Audio Wizard makes it possible for your DJ to do
production while he is playing a commercial block over the air.

NEWS BOOTH 2&3
News personnel benefit from Audio Wizard because they can
control their own actualities from the news booth. You don’t
have to tie down an engineer in the control room just to play
spots. With Audio Wizard, the news person can take phone
calls and record them, play commercials, and even pull up
copy from the last news cast on the screen--all at the same

E
o
|I

PROGRAM DIRECTOR

The program director can use the Audio Wizard terminal to edit
the salespeople’s copy, check on how each control room is
doing, and even check in onthe production rooms to see what
is going on. Audio Wizard even lets the PD take overthe control
room and run the station right from that office!

PRODUCTION ROOM 5&7

The real time digital production capabilities of Audio Wizard
make top line production a snap. And while you are recording,
you can be reading from the copy that was typedin by a sales-
person. Audio Wizard uses a highly acclaimed audio storage
algorithm so you know that your audio will be the best in town.
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CONTROL 2
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AUDIO CONTROL
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PRODUCTION (MAIN) TRA
7 14
X-81
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AUDIO WIZ/

Your engineer will love Audio Wizard. We have used
the absolute best components we could find, such
as audio digitizing from Crystal Semiconductor, and
cables and connections from 3M Corp. Also we have
made Audio Wizard a breeze to configure. Just at-
tach ALL of your audio wires to one central location
and you're done. Plus, you can adjust the levels of
each source from any x-station. No more twiddling

small pots located in unwieldy locations! All lev-
els are fully software controlled. The Audio Wiz-
ard Audio Controller can be expanded to handle
up to 32 stereo inputs, 32 stereo outputs and 32
fully Dolby digitized storage and playback paths
in and out of the computer. With all of these
sources and our software controlled digital gain/
attenuation, you can even use the Audio Wizard

as a basic production or control board.



) YOUR STATION

O WIZARD!

GENERAL MANAGER

The general manager never had it so good. Any part of
the station's operation can be controlled right from his or

her office.
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He or she can edit copy, change the log, check on sales
reports, change the playlist and even lock the doors!

NEWS AND SPORTS 8&10

The real time digital news and sports audio editor will keep
your information team ahead of the competition. They can
record all of their tracks into the computer directly from the
phone (without even having a phone in their room). While the
actuality is recording they can be editing out the bits they don't
want! Putting a news or sports cast together is a snap for
Audio Wizard.

SALES 9,11 &15
The sales staff will love typing copy into our copy editing
system. Also, if you choose the fully integrated traffic system
provided by Decision, Inc., they can check on vital sales
reports without even leaving their desks.

BOOKKEEPER 16

The bookkeeper can check in on the traffic and sales reports
or run an accounting system that can be purchased at your
corner computer store.

TRAFFIC AND RECEPTION 12&13
Decision, Inc. and Prophet Systems, Inc. have teamed up to
provide you with a total centralized computing package. We
provide the control of the radio station and they provide their
comprehensive traffic and billing package. We have inte-
grated the two so you do not have to buy two separate
hardware packages. Buy one Audio Wizard and you get a
main computer that will run your control rooms and allow you
to do real time production, and we include a hot standby
backup that will run your traffic system faster.

Prophet Systems, Inc.

PO. Box 509 — 214 North Spruce Street
Ogallala, NE 69153
308-284-3007 or 800-658-4403
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Mini-Disc Has Radio Debut

In May, 1982, WFMT in Chicago,
in cooperation with Sony, became the
first radio station in the world to broad-
cast from compact disc. Within a few
shortyears the CD became a mainstay
of radio broadcasting in the United
States.

Five years later, the same radio
station made the first broadcast from
DAT. By now, many radio stations are
using DAT daily for broadcast and
production.

Then, on May 29, 1992, history
was made again as WFMT and Sony
aired the first-ever broadcast from mini-
disc. During the mini-disc broadcast,
some pre-recorded discs were played.

However, the highlight of the
broadcast was live transmission of a
piano recital, followed by a recording

Studio Site

Repair and Maintenance at the Studio

of the recital on mini-disc. The live
broadcast and recording were virtually
identical.

Will the mini-disc become as
popular as the CD for consumers? More
importantly, will it become another
tool for the broadcaster, or remain a
strictly-consumer product? While it is

too early to predict what will happen
with this new medium, let's look at
what it is and how it works.

The new SYSTEM 2000 integrated
audio systemuses 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.
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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.

by Gordon Carter

New Medium

The mini-disc, or MD as Sony prefers
to call it, is an entirely new digital
recording and playback medium. The
disc uses a magneto-optical medium
thatallows itto be recorded and erased
up to a million times. The disc looks
something like a tiny CD, butis only 2-
1/2 inches in diameter. However, it is
housed in a protective caddy that only
opens when inserted in the machine,
something like a 3-1/2 inch floppy disc
for your computer.

The discs are sold in a box similar
to the CD’s jewel box. Each disc is
capable of holding 74 minutes of ste-
reo audio. The first MD machinesto hit
the market (Sony is predicting some
time before Christmas this year) will be
small, portable units and possibly some
units for the car.

AMAZING NEW CONCEPT
IN BROADCAST AUDIO.....

... LETS YOU CREATE OVER

300 DIFFERENT STUDIO
SYSTEMS WITH
JUST 3 SMALL
BOXES!

RAMKD RESEARCH

3501-4 SUNRISE BLVD
RANCHO CORDOVA, CA 95742
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Studio Site

continued from page 16

Pricing has not been specified yet,
but Sony expects it to retail near the
top end of its personal stereo line ~
putting it well within the affordable
range for professional use.

When the machines hit the mar-
ket, there should be plenty of blank
discs available, as well as over 300 pre-
recorded titles. Compare this to the
only 16 titles that were available when
CD players first hit the market.

Record and Play

Playback of the MD is similar to
the CDin thata laser is used to read the
information on the disc. However, the
MD is designed to be much more resis-
tant to mechanical shock than the CD.
This is accomplished with a clever
combination of improved mechanical
design, a three-second data buffer and
sophisticated error correction.

Access is as quick and accurate as
a CD. What's more, the machine is
designed to be rugged. Throw a player
in the air while playing and catch it: it
willstill be playing. If you removea disc
from the player it will continue to play
for several seconds more.

A nice extra feature is the ability to
have an alpha-numeric readout of the
title of the selection being played, in-
stead of just a track number.

Recording is also done with a la-
ser, with some help from a magnetic
field. The audio that is fed to the re-
corder is digitized and then processed
by a proprietary bit-rate reduction
scheme to reduce the number of bits
required to record the signal.

This allows the MD to record the
same amount of time as the CD with
only 1/4 to 1/5 the data storage capac-
ity of a CD. Some very sophisticated
algorithms are used to make this data
reduction virtually inaudible. A recorded
track can be played back immediately
after recording. Also, if, at a later time,
you decide to re-record track one, it
does not have to be the same length as
the original.

The machine will use the space of
the original and then skip to wherever
space is available to continue. Erasure
and recording are both done at the
same time with a single laser.

For Consumers Only — Not!

Sony is being very careful to posi-
tion this product strictly for the con-
sumer market, and does not like to
address possible broadcast applications
~ at least for now. However, some
obvious uses come to mind if the hard-
ware is modified somewhat.

The possibility of using MD for
ENG is in the forefront, as well as re-
cording longer form music for editing.
Of course, as material is released on
MD, some radio stations may want to
have players available as yet another
type of program source.

Another possibility would be for
the MD technology to be used as a
replacement for the cart. Specially
designed and ruggedized machines
would probably be needed for this to
happen, but the medium is capable of
doing the job.

If the cost of the blank discs falls to
the point where they are competitive
with carts, they could be used like carts
are now — one cut, or a related cycle of
erasable cuts on each disc.

This would eliminate the need for
a keyboard and CRT at the operator’s
position (which is already getting
crowded in some stations) and would
work just like the cart — insert the disc
and press the play button when you
are ready to start.

Of course, an advantage is that
you could have the title of the cut
displayed on the player, and possibly
even checked with the station’s traffic
computer for verification. One of the
broadcast equipment firms would most
likely look at the possibility of interfac-
ing an MD player to the console so it
could be used just like a cart player.

At this point, no one knows ex-
actly whatwill happen with MD. It may
replace the cassette for home record-
ing, if a protracted format war with
Philips' DCC doesn't unfold. The MD
may even give the CD a run for its
money for the pre-recorded market.

For now, with all kinds of digital
solutionsto studio needs being offered,
the Sony mini-disc is the industry
"sleeper;"’ but it's certainly something
station engineers as well as hardware
companiesshould bewatching closely.

Gordon Carter owns and operates
Professional Audio Services and can be
reached at 708-482-4142.

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

ERS IN
NNA
OLOGY

Complete line of FM & TV
broadcast antennas

RF components, Filters

& Combiners

Modern 7000 ft FULL SCALE
test range

Directional antennas and
pattern studies.

Call or fax us your
needs today.

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

6939 Power Inn Road
Sacramento, CA 95828
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See us at NAB Radio Show,
Booth 906
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All music and speech starts out as
analog information. The violinist drags
a bow across a string in a continuous
motion. He does not “’stutter” in this
motion unless he is trying to create a
special effect. Furthermore, the stut-
tering is slower than the rate of the
string’s vibration. The analog nature of
most source material makes it a “con-
tinuous-time”’ signal.

If any continuous-time signal is
intermittently observed (“sampled”),
its character changes. The process of
observing the waveform atintermittent
or periodic discrete intervals in time is
equivalenttotaking ““snapshots’ of the
signal. The result is called a ““discrete-

Digital Directions

Part 1 of 4

Practical Digital Theory and Application

Some Concerns About Digital:
Conversion Of Analog Signals to Digital

3.8

by Daniel Talbot
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time” signal. The process is called “time
quantization.

® New tube warranty

Rebuilt Transmitting Power Tubes

® Fraction of new tube prices

® Guaranteed satisfaction
® Duds purchased or rebuilt

Because the
character of the
original signal has

the snapshots were
performed with 24-
bit or higher preci-

sion), there are
both detrimental
and beneficial con-
sequences. The
beneficial result is
a series of “frozen”
voltages which can
be represented by
a series of “frozen”’
numbers. This per-

Ext. 72 Ext. 72

Send types used for quote
892, 5671, 5681, 5682, 6427, 6697,
6804, 6920, 7804, 8461,
3CX5000H3, 3CX1 5000H3, 4CX35000
Vacuum Tube Industries Inc.

506 N. Warren Ave. P.O. Box 2009, Dept RF
Brockton, MA 02405

508-584-4500 800-528-5014 Fax 508-584-0096

8550, a digital device (AD
converter) and
subsequent han-
dling and manipu-
lating by other digi-
tal devices.

This  benefit
can be tremen-

Attn: Dept. RF dous, permitting
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changed (even if

mits Amplitude
Quantization of
these numbers by

the transfiguration of analog signals into
a format compatible with lasers and
other devices which operate well as
on-off”” switches, but which would
yield only lackluster performance if they
were used directly as analog compo-
nents.

Some Trade-Offs

On the other hand, the detrimen-
tal consequences are numerous. First,
the discrete-time signal obtained from
sampling a continuous-time signal is
just an approximation of the original.
Forexample, if the original signal changes
drastically between sampling “’snap-
shots,” these changes will not be rep-
resented in the output of the sampler.
In other words, the information con-
tent of the original analog signal has
been altered.

Fastchanges (high analogfrequen-
cies) are poorly represented and rolloff
and aliasing occur. And low frequen-
cies are distorted by amplitude quanti-
zation. At this point, we should point
out that amplitude quantization can
exist without time quantization and
vice-versa. For example, an analog
sample-and-hold (or "’boxcar”) circuit
time quantizes but does not amplitude



Digital Directions

... continued

quantize. A simple analog comparator
amplitude quantizes (albeit poorly, with
only one bit of resolution), but does
not time-quantize.

Second, the ’snapshot” observa-
tion of the original analog signal cre-
ates new signals, or “artifacts.” Be-
cause the sampler is a form of signal
multiplier (the original signal is multi-
plied by an “on-off” waveform), prob-
lems arise which plague all practical
multiplying components, such as RF
mixers.

Some of these include inter-
modulation cross-products between
harmonics of the analog signal (all
analog components, including the
frontend of the A/D converter itself,
generate low-level harmonic distor-
tion) and harmonics of the sampling
frequency. These cross products can
occur in any permutation, such as
the 12th analog harmonic beating
with the 5th sampling harmonic.

Thisis termed the ""N-cross-M"’
problem, so named because the Nth
harmonic of signal A beats with the
Mth harmonic of signal B to gener-
ate a "whistle,” or beat frequency,
that can appear back inside the audio
passband. There are thousands of
combinations of N and M, resulting
in thousands of different whistles
that exist simultaneously and in some
cases are so numerous that they
look like part of the noise floor.
Some A/D converter manufacturers
describe the freedom from this ef-
fect as "’spur-free-dynamic-range,”
or ”SPDR.”

Duration and
Frequency Response

Third, the duration of the “’snap-
shot”” affects frequency response.
Normally, the snapshot lasts until a
new snapshotis taken. This is called
"holding,”” and is best described by
the word “hold” in the term “sample
and hold.” The waveforms in the
graphillustrate the sample and hold
process.

Inthe graph, the top trace isthe
sampling pulse waveform; the next
trace is the analog signal before

sampling. The third trace down from
the top is the same signal after time-
sampling and perfect “droopless” (zero-
order) holding. The term zero-order is
used to describe the mathematics of
the sample-hold’s Z-transform.

The effect of the perfect hold ac-
tion is to "’smear”’ the signal in time by
protracting it, and thereby results in a
high frequency rolloff. In Part 2 of this
series, we will examine this rolloff, called
the “sine-X-over-X" frequency response,
named for the mathematics involved.

Fourth, the reconstruction of the
original analog signal after it has been
time-quantized must be performed by

an interpolation (low-pass) filter. This
creates a time delay whose theoretical
minimum value is that of an ideal inter-
polation which is a delay equal to one-
half the time between samples (see
bottom trace of illustrating waveforms).

The reconstruction delay is actu-
ally much greater than this, because
practical brick-wall filtering is employed.
Outrageous delays are encountered if,
in addition to time-quantization, digi-
tal code compression is employed.

Dan Talbot is President, T-Tech
Corp., Hudson, MA. He can be reached
at 508-562-5820.

Tubeless

If you thought Solid-State FM
was something new... think again.

Why settle for old tube-type performance
when field proven solid-state FM is here
today? Since 1989, TTC has shipped over
80 solid-state FM transmitters to cus-
tomers all over the world. Cost Savings?
About $3,000 per year over competitive
designs. Lightning Protection? It's built
in. Performance? Some specs are eight
times better than our competitors.

Reader Service #079

NAB Radio Show, Booth 207

Power Range? 100 watts to 16,000 watts.
For more information on TTC's full line of
Radio Products, please call or write Russ
Erickson at TTC.

T

650 S. Taylor Ave. Louiswille, CO 80027 (303)665-8000 FAX (303) 673-9900
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M OC T E

Remote
Possibilities ™
Become Reality

Cellcast" s the cellular difierence. More
efficient than your cld portable, more cost-
effective than a van ful! of expensive
equipment, Cellcast” offers three advantages
that make remote broadcast a reality:

Portability. Everything vou need for
broadcast - including a frequency extender
and mixer - in a compact and easy-to-
Carmy unit.

Clarity. Cellcast” broadcasts crisp. ioud
and clear. Its the closcst thing to studio
quality vou can get with state-of-the-zrt
cellular phone technclogy:

Reader Service #080

B R O A D C A S T

Flexibility. Celicasi” offers a transmission
option of cellular or land-line remote
hroadcasting, So no matter what the situation
calls for, you've get the means to be on-site
and on-air within minutes.

Cellcast” quality is backed by dependable
service. In addition to the standard 1-vear
warranty on every unit. we provide a 24-hour
aday. 7-days a week service guarnntee.

A replacement unt will be sentto vou
OVERNIGHT if vour unit fails to eperate.

All of this for the lew price of $2430.00,

plus applicable state and local taxes, FOB.
Owasso. OK.

Cellcast Special. There are three ways io
pay. You receive a 3% discount for payment
in 10 days. Or vou may prefer 90 days no
interest, 3equal pavients, or a fease-purchase

J

of less than $300.00 down and less than
$100.00 per month, with approved credit.

Hassle-Free 2-Week Trial!

Call 1-800-852-1333 toll-free to try a
Cellcast” RBS 400 for two weeks. For
$130.00. Cellcast” provides a unit ready to
be activated by your local cellular service.
Ifyou decide 10 keep the unit, Cellcas!” will
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Remote possibilities have
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Dr. L. W. Hinderks — Larry to his
friends — has become avaluablesource
of information on a state-of-the-art is-
sue in audio transmission: digital com-
pression, or bit reduction algorithms.
His tutorials have been the high point
of many recent industry gatherings; his
presentations are laced with wit, hu-
mor and valuable insight.

Behind his user-friendly approach
to this complex subject is a prestigious
background of education and research.
He has a PhD in physics, has worked
with Bell Telephone Labs on, among
other things, microwave propagation.
In 1977 he co-founded Corporate
Computer Systems and in 1987 he
turned his attention to digital audio.
CCS is a MUSICAM licensee and Hin-
derks’ work on applications for digital
compression is pioneering. Radio Guide
got him to take time out from a hectic
schedule for an update on digital
compression for audio.

RG: Why are we hearing so much
about compression algorithms now and
why are there so many new ones that
have sprung up in the last few years?

Hinderks: Until recently, AT&T-
Bell Labs were the only people doing
research and their emphasis was only
on speech. The source was a human
and the “receiver’’ was a human and
the human vocal track only has certain
characteristics. They did elaborate re-
search into speech compression and
today they can go as low as a kilobit per
second. Back then, no one else really
needed audio compression except the
phone company. The original telephone
lines were analog and when the time
came to convert to digital they found
that digital audio needed too much
bandwidth. They didn’t want to add
new copper wire, so they were trying
to squeeze down 100 kbps to 64 kbps
(for 4 kHz audio) this is 30 or 40 years
ago.

Radio Q&A

Radio Technology Questions and Answers

Audio Compression Algorithms:
Where We Are Now

Larry Hinderks

RG: Why does digital take up more
bandwidth than analog?

Hinderks: We don‘t know howto
represent the audio in a good form.
We're sending much more informa-
tionthan we need to for the receiver to
receive the same information. When
we compress it, we decideto send only
the information we need to send. Digi-
tal audio should take up the same
bandwidth as analog, but we're only
just beginningto understand how to do
that mathematically.

RG: Then it’s all really just a ques-
tion of mathematics?

Hinderks: Exactly. The most you
can send over a telephone line is 24
kbps. Now you have to figure out how
to send as much as you want over that.
Today we can send voice in about 16
kbps and have the same quality as
we're used to. But the price we pay in
the digital domain is that we need
more complex equipment to do it.

Today we have digital signal proc-
essors that can performthe mathemat-
ics. Ten years ago we didn't — that’s
why it's happening now. The calcula-
tions couldn’t be done quickly enough
before.

By Judith Gross

RG: When did the desire to com-
press music and other types of audio
come into the picture?

Hinderks: Audio became an in-
terest for DAB. CD audio needs a mega-
bit-and-a-half per second. A CD pro-
vides nearly infinite storage, but when
it comes to broadcasting we have a
problem with bandwidth. A megahertz-
and-a-half is the whole AM band. Think
of itin terms of how many megahertz
of bandwidth does it takes for one
megabit. Today, they put a bit per
second in one Hz of bandwidth. The
FM channel is 200 kHz, so we need
200 kbps transmission.

(continued on page 22)

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 |y

* Mastering

* Recording
Studios |8

* Tape [ |
Duplicating = ™ 1

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

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

'll[l:/ 243 Kennedy Road

P.0. Box 121
MAGNETIC SCIENCES

Greendell, NJ 07839
Tel.: (201)679-5773
B rconsroer [l
Reader Svc. #081

Radio Guide Page 21




Radio Q&A

Continued from page 21

The Eureka researchers said, ‘Let’s
come up with a digital audio system,”
and they figured out how much they
would need to squeeze down the audio
to doit.

RG: Do all compression algorithms
encompass the same basic techniques?

Hinderks: Yes, they do encom-
pass the same basic technology: nu-
meric compression and psychoacous-
tics. Numeric is just squeezing down
the numbersandthrowingaway blanks
and repetitive numbers. It's lossless
compression. But the other trick is the
psychoacoustics, and that’s much more
interesting.

RG: How do they work?

Hinderks: All the psychoacoustics
usethesame basic trick: masking. Loud
sounds hide quiet sounds. When you
digitize audio, you use an A/D con-
verter. The more bits you use in A/D
conversion, the more bits per second it
takes, so we cut back on the number of
bits and that raises the noise level. We
look atthe audio and see how loud itis,
then let the A/D converter noise rise to
just below it. What’s being masked is

_QET] aki] aEi] gEi] gEi]

Less is More.

All of QEl's
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have no plate
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all the facts on QEI "New Reliables"
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QEI CORPORATION
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TEL (609) 728-2020 « FAX (609) 629-1751
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notthe softsounds inthe audio. What's
being masked is the sound of the noise
we're adding, being masked by the
audio. The algorithms differ in how
they do this. Other types of masking
include frequency masking and tem-
poral masking.

RG: What are the differences, in
general approaches, between: MUSI-
CAM, ASPEC, Dolby AC-2, APT-X, and
G.722 compression algorithms?

Hinderks: G.722 is 20 years old.
Basically, it says that there are louder
sounds in low frequencies and not so
loud in high. This algorithm splits the
band into two: 0-4 kHz and 4-8 kHz. It
can hide more sounds in the low fre-
quency, throw more bits away. This
makes it perfect for voice. In fact, it's
the model for voice.

Along came APT and said, gee
that's interesting, but it only goes up to
8kHz. Let’s add two more bands: 8-12
kHz and 12-16 kHz and do the same
thing with four bands instead of two.
They can shape the noise of the A/D
converter more precisely. This makes it
possible to use apt-x for FM music.

But when you only have four sub-
bands, they are pretty grossly spaced.
The human ear doesn't like to divide
things up like that. MUSICAM said,
let’s take 20 kHz and divide it into 32
bands (each 750 Hz). They were able
to look ateach narrow band and adjust
the A/D noise accordingly: How far
can we push it before the human ear
can hear it? That's where the psy-
choacoustic model the IRT (Institut fur
Rundfunktechnik) had came in, allow-
ing them to push up the noise even
more and throw away more bits. The
algorithm determines where the noise
level is.

Dolby and ASPEC took a different
tack. They decided to look at audio in
the frequency domain. They put only
100 Hz in each band, to get finer reso-
lution. Butthe problem withthatis that
the human ear can't perceive that fine
aresolution atthe highend ... so these
are better at the low end but overkill at
the high end.

MUSICAM is a mathematical
compromise between resolution and
complexity. But it’s more than mathe-
matics; you have to know where to put

See us at NAB Radio Show Reader Svc #082

Booth 840

the A/D converter. Also, complexity of
implementing the algorithm becomes
afactor, because we don’t wantto wait
for it indefinitely.

RG: How far can you crunch the
audio, down to what bit rates, and still
keep the sound intact?

Hinderks: You should be able to
do as well as you do in analog. So, 15
kHz should only need 15 kbps, some-
how. We're not there yet, but look at
how far we've come. We're down to
256 kbps for CD quality. With stereo
we can get near CD quality with 128
kbps by getting rid of the redundancy
stereo affords. At 156 kbps per second,
nobody can tell the difference. At 128
kbps some can. We say 192 kbps is CD
quality. The critical question is: What if
you find one person who can hear it?
Where do you compromise? The mar-
ketplace has to decide.

RG: There’s still some debate over
the ISO tests; do we have a standard,
and is it MUSICAM or a combination of
MUSICAM and ASPEC? How important
is that standard for U.S. broadcasters?

Hinderks: ISO recently issued a
draft international standard in june.
Now there’s a period of six months
where the world can review it. If there
are no objections at the end of six
months, it will be astandard. There are
really three parts: Layer |, Layer Il and
Layer Il

Layer IlisMUSICAM exactly. Layer
lis aless compressed MUSICAM. Layer
Il is a combination of ASPEC and
MUSICAM; it uses MUSICAM's 32
subbands and further splits them the
way ASPEC does. If the draft standard
becomes the standard, anyone can
implement it how they want, whatever
layer they desire. Every detail is speci-
fied, so multiple manufacturers can
implement it. We now have a bench-
mark.

For U.S. broadcasters it gives us a
reference to compare to. Broadcasters
can insure quality of their transmission
if they are using ISO standard equip-
ment. And there is a whole body of
listening tests to draw on.

(continued on page 24)
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Radio Q&A

Continued from page 22

RG: Of more importance to radio
broadcasters is the idea of “cascad-
ing, " or using algorithms in various types
of digital equipment in tandem, say,
through digital record-and-play, proc-
essing, digital STLs and eventually a
DAB transmission system. What hap-
pens to the audio at the end of this
cascade of multiple algorithms?

Hinderks: That’s the world’s most
complex question. The only way to
resolve it is to do more research on
that. There are at least six major algo-
rithms ~ no one has enough time or
money to do these tests. So we have to
test it in the use of them. CCIR has
done some tests, looked at various
algorithms to see if they met their re-
quirements for different applications.

At commentary (64 kbps), ISO Layer
Il met their requirements — and that’s
all. For emissions (192 kbps), Layer Ii
MUSICAM and Layer Iil met their re-
quirements. Atdistribution (256 kbps),
Dolby, Layer Il and Layer Il were ac-
ceptable.

RG: How much delay is added
when you compress the audio and how
big a problem is it? Are DJs going to
have to give up the notion of monitor-
ing off-air?

Hinderks: Digital processing is
going to add more delay to the chain.
So we have to come to grips with more
delay. We aren’tgoingto be able to get
the delay down. We don't like it, but
whatwe need to do is just say we can’t
do it the way we used to. But look at
the incredible quality at low cost these

techniques have given us. This is one of
the trade-offs we have to make if we
wantthe benefits that digital has given
us. Cost and quality. Digital has made
quality affordable for the masses.

RG: You work mostly with MUSI-
CAM. What are some of the current
broadcast applications using MUSICAM?

Hinderks: Corporate Computer
Systems is a MUSICAM licensee and
we can sub-license it. We've been
involved in it for four years. We've
done a lot of research and we have
implementations we're offering. People
can come here for one-stop compres-
sion shopping, including circuit dia-
grams, licensing and products. We li-
cense Layer | and Layer II.

What's exciting is not only have
we been a champion for audio com-
pression technology, but we’ve made
ita reality for broadcasters. BBC sends
a programto Franceevery day via ISDN
with our CDQ-2000. A CBS affiliate
simulcasts its morning show from Tampa
to Orlando six hours every day with
CDQ Switched 56. A very interesting
application is a service called Digital
Patch provided by Waves, a California
company. They use a special CDQ-
2000 for professional recording stu-
dios to trade audio. For NCAA football
starting this fall, audio will be sent to a
bridge on Switched 56 or ISDN and
anyone call pull it out. You can trans-
mit 20 kHz audio from 64 to 384 kbps.

| see the ability to transmit high
quality digital audio worldwide on a
regular basis for the cost of a regular
phone call. With new FCC ownership
rules, the possibilities are expanding.

A future phone service planned is
Switched 384. You could use that for

CD mastering quality audio. Justdream
... now, all of a sudden, it makes no
sense to have satellite transmission for
point-to-point. Broadcasters are the trail
blazers by using MUSICAM and they
will be the origination points.

Our new product, Micro56, has
G.722 (mono). This new unitwill auto-
matically sense G.722 or MUSICAM.
We're also working with USA Digital
DAB on the MUSICAM part of their
system. It’s our way of bringing MUSI-
CAM to broadcasters. We're not hung
up on any particular modulation scheme
for DAB. Basically, we've adapted IRT’s
technology for U.S.

RG: There are still some compa-
nies proudly saying that they use no
compression whatsoever andstill audio
purists who dislike the idea of com-
pressing audio. Given the current spec-
trum demands, is compression inevi-
table for radio broadcasters? What do
you say to engineers who don’t like
"’messing up the audio in that way?”’

Hinderks: It's really an economic
issue. If we had the financial and spec-
trum resources to avoid using com-
pression, of course that would be the
best. But without an infinite source of
either we have to make compromises.
With 256 kbps we don’t have to make
too many compromises.

Isolated individuals make claims
that they can hear problems, but they
usually have no scientific evidence to
back it up. Companies who don't use
compression in their new products won't
be able to compete in the marketplace
today and tomorrow.

You can contact Corporate Com-
puter Systems at 908-946-3800, or fax
908-946-7167.

1 000

TERER!

and more!

"INFORMATION LINES"
WITHOUT TAPE HASSLE!

Digistor is now available with two enhancements to make it even
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When you think digital audio, think California
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SBE 92°: PLUG INTO YOUR FUTURE

SBE National Convention and Broadcast Engineering Conference
October 14-17, San Jose.

Join the Society of Broadcast Engineers in San Jose this Fall and plug
into the future of Technology. Keep up with the rapid changes in the
professional audio/video industry.

* Informative seminars will give you insight into developing
technologies, and what they mean to the business of
broadcasting.

* Hands-on workshops will give you the training you need to be
successful today, and a valuable part of the team tomorrow.

* A large exhibit floor filled with the latest in broadcast products will
provide you the opportunity to consider new equipment
purchases.

San Jose is the capital of Silicon Valley, a place where the
achievements of today expand the boundaries of technology.

Become a leader in the industry. Stay ahead of the game. Attend the
SBE National Convention and Broadcast Engineering Conference.

For more information call SBE at 317-253-0122.
Register early to enjoy reduced rates.



Intermodulation is a problem for
many stations with antennas in close
proximity to another transmitting an-
tenna, such as might exist on a shared
or nearby tower. Intermodulation prod-
ucts can result when the transmitted
signal from Station B’s antenna is picked
up by the (transmitting) antenna of
Station A, and the received RF is mixed
in the final cavity of that transmitter
and re-radiated along with the desired
signal.

The results of this mixing are one
ormore spurious frequencies which, at
first glance, may not seem related to
the original frequencies. The FCC Rules
are quite specific on the maximum
allowable level of these spurious sig-
nals. For stations operating with a power
of 5 kW ERP and above, the require-
ment is that any emissions more than
600 kHz away from the carrier be at-
tenuated by 80 dB (see section 73.317d
of the FCC Rules and Regulations).

Tracking down the mathematics
of an intermod problem can be tedi-
ous, if not difficult, especially when
more than two or three stations are
involved. (The RF Specialties’ freeware
program disk, one of the two featured
in last month’s Transmitter Site, has a
program for calculating the possible
spurs from several input frequencies.)
Harmonics of a station’s frequency can
mix with the fundamental of another
to produce a third frequency. Or the
second harmonic of one may interact
with the third harmonic of another.

Adding and Subtracting

Probably the most common mix
occurs when the second harmonic of a
station mixes with the fundamental of
another. This takes the form of:

2F1 ~-F2=F3 or 2F2-F1 =F3

For example, if Station A (F1) is
101.3 MHz and Station B (F2) is 98.7
MHz, then 3rd order intermodulation
products may exist at 103.9 MHz and
96.1 MHz, as follows:

Transmitter Site

Repair & Maintenance at the Transmitter

What To Do When Intermod Intrudes

2(101.3) - 98.7 = 103.9
or 2(98.7) — 101.3 = 96.1

The process of mixing produces
the two original frequencies, the sum
of the two and the difference of the
two. We're concerned with the latter
mix (the difference), because the sum
of any two frequencies, even funda-
mentals, places the resultant mix fre-
quency far above the FM band where
it's severely attenuated by both the
transmitter low pass and/or harmonic
filter, and by the bandpass characteris-
tics of the transmitting antenna.

The characteristics of a tuned out-
put cavity are such that there will be a
drop in level between the incoming
“*undesired” frequency and the resul-
tant spurious frequencies. This loss is
quite often referred to as “turn-around-
loss” or “mixing loss,” and results
because of the bandpass attenuationin
the cavity acting on the undesired fre-
quencies, as well as the loss in the
conversion process itself. This turn-
around-loss is added to the level of the
incoming undesired signal.

If, for example, an out-of-band
signal is coupled into a station’s trans-
mitter at a level 58 dB below the de-
sired carrier, and the turn-around-loss
is 13 dB, then the spurious frequency
will be returned to the antenna system
71 dB below the desired carrier. Some
additional attenuation will be gained
because of the bandpass characteris-
tics of the antenna, butin all likelihood,
not enough to meet the -80 dB attenu-
ation requirement.

It’s interesting to note that little
help is realized from the station’s har-
monic/bandpassfilterin combatingthe
problem. Once the undesired funda-
mental is introduced into the station’s
transmitter, the culprit harmonics are
generated in the cavity. When the mixing
and generation of the spurious fre-
quency has occurred, we're faced with
afrequency whichisinband and there-
fore passes through the filtering as easily
as the desired frequency.

by John Bredesen, P.E.

The transmitter output tuning can
have an effect on the turn-around-loss
because the degree of loading affects
the Q" of the cavity, and therefore
the bandpass characteristics. However,
there is just so much which can be
done by this method.

Measuring Spurious Signals
Using directional coupler ports in
the transmission line with a spectrum
analyzer will allow you to measure the
presence and level of spurious signals
goingintoand out of the station’s trans-
mitter. Be cautioned, however, that
many spectrum analyzers can over-
load quite easily and will generate in-
termodulation products of their own.

(continued on page 28)
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- 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.
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milliseconds (including control
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Coaxial Dynamics
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While these spurious signals are inter-
nal to the analyzer, they can be very
misleading to say the least.

A tunable, high-Q filter inserted
between the directional coupler port
and the analyzer to minimize the sta-
tion’s carrier may be helpful. Adjustthe
calibration of the analyzer relative to
the station’s carrier without the filter.
Once the calibration has been estab-
lished, insertion and very careful tun-
ing of the filter to reduce the station’s
carrier (but not the signals to be meas-
ured!) will allow easier measurement
of the spurs.

I've found it vitally important to
use double shielded coax, such as Belden
9222, for these interconnections. With-
out the additional shielding so pro-
vided, stray signals can be introduced
into the analyzer, making meaningful
measurements difficult.

So now you've found that the new
station in the vicinity is producing a
spur, and it’s coming out of your trans-
mitter. You've determined to your sat-
isfaction that the new station’s frequency
is entering your transmitter and one or
more spurious frequencies are leaving.
Beyond the problem of who's respon-
sible for the cost of any changes or
modifications necessary, whatare your
options?

The way to avoid the generation of
these spurs is to prevent other carriers
from getting into your transmitter in
thefirst place. There exist two types of
filters to prevent this intrusion: band
stop and band pass, or a combination
of the two.

Band Stop Filters

Band stopfilters, depending upon
design, are generally smaller and less
expensive than band pass filters. They
provide a notch with steep shoulders,
are tuned to the frequency of the of-
fending carrier and function to prevent
that one frequency from passing. Be-
cause of the steepshoulders and depth
of the notch, often only one or perhaps
two sections are needed depending
upon how strong the offending signal
is.

Because of the high Q of these
filters, modern design incorporates
temperature compensation as an inte-
gral part of the design. Some older
band stop filters without this compen-
sation were notorious for producing a
high VSWR at sign-on when they were
at room temperature. This would ei-
ther trip the transmitter off the air or
induce power foldback until the filter
warmed to it's operating temperature!

One disadvantage to a band stop
filter is that if another station should
appear in the vicinity, it may be neces-
sary to install another filter in series
with the first to deal with the new
station.

Band Pass Filters

Band pass filters provide a more
general protection for a station be-
cause the filter sections are tuned to
pass only the desired carrier. Any of-
fending carriers outside the bandpass
arerejected. The bigadvantage, there-
fore, is that they provide protection
against any new stations, regardless of
frequency, as long as they are outside
the passband.

But because these band passfilters
must pass the entire spectrum of side-
bands from a transmitter without intro-
ducing unnecessary group delay and
carrier amplitude variations, they of
necessity are quite wide in their pass-
band characteristics and don't discrimi-
nate well against an offending trans-
mitter only a few channels away. If that
kind of situation affects your station, it
may be necessary to combine both a
band pass and band stop filter.

The subject is complex with many
factors to be considered in making a
decision as to which is correct for your
particular installation. | would recom-
mend strongly that you contact one or
more of the several manufacturers or
vendors of such filters for advice with
your particular situation.

John Bredesen has been involved
in both radio and TV engineering for
more than 30 years. He is a P.E. and
currently CE of KLCC/KLCO in Eugene,
Oregon. He can be reached at 503-
747-4501, Ext. 2478.



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

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.
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1. Dim Lights
4. Makeshift RPU

Don‘tyou just hate it when some-
one walks in and says, “If you plugitin,
it might work,” and they're right? We've
all had that happen at one time or
another. We have some days when
we're absolutely brilliant and then we
have those days when we couldn’t be
a proofreader in an M&M factory.

What causes me to be thinking
about all this is that | recently did
something similar to a very good engi-
neer in Florida. | was down there on a
consulting job, went to the transmitter
with the owner and found that the
lights in the building were dimming
with regularity.

The local engineer, whom | know
by reputation and from seeing his work,
is a very competent and really above
average engineer. But he had convinced
himself at the moment that the power
company was doing something weird.

There are two things that | have
foundto cause these symptoms. One is
when an air conditioner compressor

Tech Tips From the Field

Practical Solutions to Practical Problems

2. CD Remote Start

5. Cathodic Action Fix

locks up and the lights will dim as the
unittries to start the compressor. Then
the thermal overload will take the
compressor off-line and the lights will
return to normal.

The other is when the tower lights
get into the RF and vice versa. The
tipoff is the frequency with which the
events are occurring. The air condi-
tioner will cycle every 30 seconds to a
minute; the tower lights will cycle sev-
eral times per minute.

In the case in question it became
obvious to me within a few minutes of
observationthat itwas the tower lights.
We turned off the breaker to the lights
and the dimming ceased. The lighting
choke had probably been damaged by
a lightning hit and was no longer pro-
viding isolation for the circuit.

I know that the local engineer knew
these symptoms and the information
was stored away in the back of his
mind. Itjustdidn’t come forward atthe
moment. That’s why | thought that

ULTRAMOD®. .UM2000
FM STEREO MODULATION SYSTEM

BT &
ULTRAMOD———

The UM2000 is a complete FM processing
and stereo generating system featuring:
* Dual band, stereo AGC and peak proces-
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Radio Guide Page 30

Reader Service #090

3. Motor Bearings
by George Whitaker

dropping them in here might help re-
fresh some memories.

And, yes, | have many stories of
this type of thing happening to me ...
more than | care to admit in public.

Stu Englke of WWD)J in New York
has discovered an added benefit of:

Remote-Starting A
Radio Shack CD Player

At our sister station we use con-
sumer model CD players on the air
withgood results. The idea is that if one
breaks, they are cheap enough to throw
out and get a new one.

The problem was how to remote-
start them. We use a Radio Shack model
and, upon investigation of the Play
button, | found that one side was at
ground. So, all that was necessary was
to connect the other side of the button
to the console remote start logic.

Our console is an Autogram
and supplies an open collector
ground with an option for a start
pulse or a continuous ground until
the channel is turned off.

With the Radio Shack CD
players, | found that if I held my
finger on the Play button and tried
to operate other functions of the
unit, they were locked out.

This meant that if | used the
continuous ground from the chan-
nel on the console to start the
player, the D) could not acciden-
tally open the CD drawer, change
tracks or stop the player until the
console channel was turned off.

As an old skateboarder (I used
to outdo my kids), | found the
next item absolutely fascinating,
J.D. Kimple of WMCD in New
Concord, OH found out that:

(continued on page 32)
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Skateboard Shops
Have Motor Bearings

While working on several cart
machines, I noticed that the bearingsin
many motors were stamped with 608Z.
These bearings are the same size as —
believe it or not — the bearings used in
skateboard wheels. Infact, they are the
same thing. The good part is that these
bearings are available from any shop
that sells skateboards and parts for about
$1.50 to $2 each.

Yes, | did start tapering off skate-
boarding several years ago and have
not been on one now for over three
months. But | can hardly wait to teach
my granddaughter in a few years.

This next shortie | must consider a
Tech Tip, and it certainly qualifies as a
"’slapper.” Atany rate, R. Michael King
of King Mt. Services, Ltd., of Frisco,
Colorado adds the following to Bill
Jones’ “Solder-Wik Container as a Solder
Dispenser” idea. He says,

Keep Your Desoldering
Act Together

By snapping your new solder dis-
penser on top of a spool with Wik still
in it, you now have a one-handed de-
soldering and re-soldering device ready
atyour fingertips. Pay attention to how
you wind the solder. It must be in the
same direction as the Wik or you will
fight it.

I have to admit that | have gotten
lazy in my old age and have subscribed
to the theory, “Who needs brains when
you‘ve got software?” But sometimes
necessity does bring out the best in
thinking, and I have to hand it to Maynerd
Meyer of KLQP-FM of Madison, Min-
nesota for coming up with a:

Makeshift RPU

When a local church decided to
have an outdoor service in the park a
couple of blocks away, they asked if |
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had an idea how they could still broad-
cast their service on their local radio
station. Normally, they just throw a
switch, which puts a PA amp output
into the telco system.

After examining the situation, |
suggested thatthey take the transmitter
from their wireless hearing aid system
over to the park (on 72 mHz) and feed
itwith atapintothe portable PA system
they were using in the park.

I whipped up the proper cable to
connecta hearingaid receiver into the
PA system back at the church so they
could use the regular telco hookup to
the radio station.

It worked great and they were
impressed; however, I'm not sure the
“Big GM”" upstairs gave me any extra
points for helping them out or not. |
hope 5o, | need ‘em!

It is surprising how far you can go
with a good wireless mic. We have
used ours from as far away as two city
blocks by putting a Yagi on the re-
ceiver,

Clif Glasgow of KROP/KSIQ-FM in
Brawley, CA has a “’scratcher” for us
dealing in how:

Cathodic Action Might Be
Corrosion Culprit

When Ifirstarrived atKROP/KSIQ-
FM, the uproar of the moment was
over “corrosion” on the base piers of
the self-supporting AM tower. The piers
has been dug back and exposed, plus
the concrete caps jack-hammered off
one when Ifirst got to look them over.

My initial reaction was that the
problem wasn‘t severe enough to jus-
tify replacing the supports, even though
they’d been in the ground since 1946.
My “‘gut” reaction was backed up by
the report of a structural engineering
consultant. Second, | did not believe
thatinanarea with an annual rainfall of
less than 2-1/2 inches and sandy soil
that this was a “rust”” problem.

After checking with the local irri-
gation and power company, | con-
firmed a local problem with “cathodic
action.” | even managed to locate the
consulting firm that handled problems
for the irrigation district. They con-
firmed that the high alkalinity of the soil

contributed to the problem. The engi-
neer explained to me that the problem
is especially severe at the interface of
soil, concrete and steel.

Essentially, what you create is a
battery, with the steel acting as the
cathode, sacrificing to the anode (earth).
Overtime, depending onthe efficiency
of the battery and “leads,” the steel
will give up enough iron molecules to
become pitted and weaken.

Where structures are completely
buried, such as guy anchors, this can
happen quite rapidly. One tower in
our area collapsed a couple of years
ago and cathodic action was contribu-
tory tothe failure. If your soil is moist or
if your tower is in an irrigated field, this
can seriously exacerbate the process.

When you know what you're look-
ing for, it may be easy to spot this
problem by eye. Most towers, guy
anchors, etc. are galvanized. In this
case, the zinc will sacrifice to copper
ground wires or the earth.

You might find dark spots or flak-
ing wire where the zinc has completely
eroded away and exposed the steel. In
damp climates, the steel will quickly
begin to oxidize and you might find
rust. Look especially close where steel
meets concrete at, or under, ground. If
you have to, dig down to the top of
base or anchor piers.

In my case, | had a ground strap
break loose from one of the base piers.
When I puta meter on it to the pier, |
could actually see, with the tower cold,
a difference of better than 0.75 V and
current flow of some 20 microamps
without anything more sophisticated
than a hand-held VOM and test leads.

Another handy indication of the
propensity for your soil to conduct this
way is if your chain link fences rust out
quickly — in less than 10 years.

So how do you deal with it? The
engineer who first brought this phe-
nomenon to my attention, Dennis Sil-
ver, PE, of Salt Lake City, has success-
fully used back-bias. He uses a simple
battery or one of the cheap, little DC
power supplies available almost any-
where to balance out the cathodic flow.

I opted to use the same method
the irrigation and gas companies all
over the world use — a sacrificial an-
ode. These are commercially available,
are relatively inexpensive (almost any-
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thing is, compared to the cost of re-
placing a tower), and simple to in-
stall.

The anode is a magnesium slug
in a sack of electrolyte and backfill
and comes with several feet of #12
wire for attachment. You can check
with a local natural gas company or
contact International Metal Company
in Sapulpa, OK at 918-224-4746.
IMC has at least one eastern outlet as
well.

The anodes come in standard
sizes of 5, 10-12, 17 pounds and
much larger sizes as well. The five-
pounders handled all four legs of my
AM tower and | boughtfour more for
the tower and three guy anchors of
our FM.

For more info on this last one,
you can contact Cliff at 619-344-
1300.

Those of you who attended the
technical paper that | delivered on
““Common-Frequency Broadcasting
in the Medium Wave Bands" (that
was the formal title) at the Houston
SBE convention will probably remem-
ber the slide of the young lady in the
bikini that somehow found its way
into my slide show of charts and
graphs.

1, of course, never allow levity to
emanate from my person and, if | do
get to deliver the paper which | am
now planningfor nextyear’s conven-
tion | hereby promise that it will be as
serious as everything else | do.

Now that SBE conventions have
been mentioned, | want to take the
opportunity to urge every one of you
to head for San Jose this October. |
always learn a tremendous amount
from the bull sessions as well as from
the papers presented. | know that
you've got some information 1 could
use, so, | hope to see you there.

Send Your Tech Tips to:

George Whitaker
3505 Daniel Dr.
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Dealing With the "M" Word

This month we are continuing our
discussion of the business end of con-
tract engineering, with emphasis on
the word “business.” Obviously, the
bottom line on my business and yours
is that we all must make a living. I find
it very easy to end up running a non-
profit organization (not by choicel),
and | lose a lot of sleep worrying about
earning enough money.

This is a very complex issue, with
pressures from all sides. I've been in
business for twelve years. My wife and
I have three children, all in public schools,
with another on the way. So far, my
wife has been able to stay home with
the kids. After driving the same vehicle
for 14 years, | was recently able to
purchase a used, mid-priced American
car.

Being a contract engineer, and
having a wife who doesn’t work (with
my blessing and encouragement) puts
us considerably “’closer to the edge”
than | would like (my cousin, also in
business for himself, brags of havingsix
months’ expenses in the bank—envy,
envy). Nevertheless, so far, we have
managed.

How Do You Bill?

For me, the hardest thing is to face
up to the reality of how many hours |
can bill each week, and how much |
have to charge per hour to make enough
money. Of course, there is a limit on
each of these. | can only work about 80
hours in a given week and only about
60 on a continuing basis.

If 1 work more than this, | can't
maintain my sanity, much less my family
life. Try as I might, I can bill only about
half of the hours | actually work, be-
tween office work, workbench, sup-
plies (spare parts) and test gear mainte-
nance, travel, shipping and receiving,

Onthe other hand, there are limits
to how much | can charge per hour,
influenced by the changing (usually
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Contract Engineer

The Business of Radio Contract Engineering

not for the better) economic condi-
tions of my clients and the rates of
other engineers in the area. The major
pressure here is from the younger, less
experienced guys, the ones without
families (and car notes, house notes,
doctor bills and...).

These engineers are able to charge
significantly less and still have beer and
pool money. Most of them are fair
engineers, but everyone gets in over
his or her head sooner or later. When
he does, esteemed GM, who ya gonna
call? Not me, if | have had to go towork
for the phone company or an industrial
plant to support my family comfortably
far from the edge.

Factoring It In

Since we are in a business, there
are some things we can't ignore — at
least without great peril. How do you
factor occupational license business
(liability) insurance, office supplies, a
high phone bill, the cost of tools and
test gear, and travel expenses into your
rates? Add employees, and then we
must deal with withholding and unem-
ployment taxes and workers’ compen-
sation.

Taking all of these things into ac-
count, if we set our rates so low that we
can pay all the bills only in a good
month, what happens when the car
breaks down, a kid breaks an arm and
grandma in Canada dies and we have
to buy air fare to her funeral for the
whole family — all in one month? The
rates we charge define the distance
between the fire and the frying pan.

Planning, as in most cases, is your
key ingredient when calculating rates.
Don‘tforgetthe obvious costs and then
add the less obvious ones (like insur-
ance and general supplies) to the list.
Don't forget expenses that are reim-
bursable, either. Then, when you've
got that all tallied up, add that some-
thing extra for a cushion to make sure

by Mike Patton

you still have a business in the future.

You’re Worth It

Sure, there are stations who gripe
about paying our “high rates, " yet they
pay more per hour for almost any other
professional they hire. Ask a station
owner how much the lawyer, CPA or
even the copy machine repairman
charges, and I'll bet you that your rate
is less than half of most of these.

We may not have as much formal
training as a CPA or a lawyer, but |
guarantee you that we have to have as
much or more ability to deal with the
“real world" than any of these.

Here’s the moral of this story: count
the cost of being a contract engineer,
and charge accordingly. Don't be afraid
to charge what you need or what you
know you are worth. What you lose in
the way of marginal business you will
assuredly gain in respect and self-re-
spect. Just be sure that you give your
clients their money’s worth.

Next month we will look at deal-
ing with manufacturers and vendors.

Mike Patton owns and operates
Mike Patton and Associates and is be-
coming an old hand at being a daddy
and driving a used car. He can be reached
at 504-292-4189.
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Building An

With the premise that engineers
can never have too many good sources
of information, there are a few “’good
reads’’ that | have found invaluable
and would like to share.

Building a good reference library
means, in addition to expanding your
base of knowledge, that you'll always
have somewhere to turn when that
perplexing problem crops up, even at
four in the morning.

Reference Data for Engineers:
Radio, Electronics, Computers,
and Communications, 7th edition
by Edward C. Jordan
Published by Howard W. Sams

This book and its predecessor,
Reference Data for Radio Engineers,
are the most used technical books that
| own. It's the first place to turn for
almost any kind of technical informa-
tion you might need. And it’s not just a
book for designers; there is a lot of
information useful for operations and
troubleshooting.

Some chapters, like “‘Scattering
Matrices” and /Lasers,”’ you may never
need (but might find interesting); but
others, like: ‘“‘Attenuators,” ““Units,
Constants, and Conversion Factors,”
“’Broadcasting, Cable Television, and
Recording Systems Standards,” and
“Transmission Lines’’ will get frequent
use.

For example, recently | wanted to
testa 12 volt car battery under a load of
about 30 amps. | didn't have one of
those fancy testers that mechanics use,
but | did have a good digital multime-
ter. | calculated the resistor that | needed
was 0.4 ohms at about 400 watts. Not
exactly a Radio Shack item, but I did
have a lot of 14 gauge wire around.

Checking the wire table in Refer-
ence Data, | found that 14 gauge has a
resistance of 2.525 ohms per 1000
feet. That worked out to 160 feet of
wire and | had my load resistor.

Radio Basics

Practical Technolgy

Engineer’s Library

The chapter on attenuators covers
audio pads thoroughly (many refer-
ences ignore audio) as well as RF at-
tenuators. The power supply chapter is
nice because it provides the ripple fre-
quency for all of the popular polyphase
power supply designs. That’s useful
information when you’re trying to fig-
ure out where that 360 Hz hum in your
audio is coming from. The section on
transmission lines has a very complete
table describing all the RG style coax
cables that you will ever encounter,
and many that you will never see.

My favorite chart in the book re-
lates distance to the radio-horizon to
transmitter and receiver antenna heights.
That answers the often-asked ques-
tion, “given a good antenna, how far
away can | reliably receive the sta-
tion?”’

The chapter on broadcasting is OK
because it has a lot of information in
one place, but don’t expect to find
anything here that you don't already
know. The math chapter has all those
area and volume formulas that no one
ever remembers. In the miscellaneous
data chapter | found the formulas for
determining the sag and tension on
any cable hung between two supports.

Allin all, if | could have only one
technical book, it would be Reference
Data.

Two Amateur Radio Books

Many broadcast engineers got their
start in ham radio, but sometimes we
ignore the high quality technical publi-
cations that come from this still techni-
cally active community. Here are two
recent publications.

Reflections: Transmission
Lines and Antennas
by M. Walter Maxwell
American Radio Relay League,
1990

by Eric Small

Anyone dealing in the generation
and transmission of radio frequency
energy must also deal with transmis-
sion lines. Few things appear as simple
on the surface but are as complex in
practice as transmission lines. Whether
your work keeps you at the low end of
the AM broadcast band, or if you are
involved in Ku band satellite links, trans-
mission lines are an essential compo-
nent.

More misconceptions and hype
surround transmission lines than any
other field, except maybe acoustics.
The author’s motivation in writing this
book was to debunk the topic. In the
process he created a first rate text on
transmission lines and antennas that
does not need any fancy math to fol-
low.

Where math is needed to follow a
discussion, it is buried inside a BASIC
computer program. The book is full of
short, useful programs. All of the code
is available on floppy disc from the
publisher.

The chapters on how to use a
Smith Chart and what it means are the
best explanation that I've ever read.
There is no tool more powerful than
the Smith Chart for designing, main-
taining and documenting any RF trans-
mission system, AM or FM.

Iwould especially recommend this
book to any of the “new breed” of
broadcast engineers who learned the
business in FM radio, then got plunged
into an AM facility. The sections on
antennaimpedance matchingwill take
the mystery out of those endless coils
and capacitors in the antenna tuning
units.

Spread Spectrum Sourcebook
by Andre Kesteloot and
Charles L. Hutchinson
American Radio Relay League,
1991

(continued on page 36)
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Afewyearsago, if you said “spread
spectrum’’ to anyone who knew what
it was, the immediate response would
be “That’s spy stuff, why would any-
one else be interested in it?"

Then DAB came along. Although
the various system proponents some-
times don‘t point it out, spread spec-
trum technology is part of nearly every
proposal for DAB. Spread spectrum
and data compression are the “’black
magic’ that makes DAB practical.

Tryingto learn about spread spec-
trum can be frustrating. There is no
shortage of textbooks about it, but they
are written for communications engi-
neers aspiring to jobs with the CIA. No
“nuts and bolts” and lots of discussion
about security, along with pages of
math. Oh yes, buried in there is some
discussion of how robust SS can be, but
you‘ve got to dig for it.

How the hams got into spread
spectrum is a story worth buying the
book for. The best feature of this book,

and its most unique one, is that it in-
cludes actual design data on practical
spread spectrum systems: real sche-
matics, actual parts values and wave-
forms. You may notwant to build an SS
system, butfor me at least, things don‘t
entirely make sense until | can under-
stand how a real system goes together.

Foranyone interested in the unify-
ing concepts of DAB, this book in-
cludes both the practical and concep-
tualinformation needed to understand
spread spectrum.

DSP Basics

Digital Audio Signal Processing:
An Anthology
by John Straw
William Kaufmann, Inc., 1985

The concept of digital audio proc-
essing seems almost a contradiction in
terms. How can something as clumsy
asadigital computer manipulate some-
thing as smooth and subtle as high
quality audio? The idea of a computer
doing filtering and equalizing has al-
ways been hard for me to accept.

If, in an attempt to understand
how digital filters work, you happen to
have picked up an engineering text
about digital filters, you know that we
mere mortals don‘t stand a chance.
The math of digital processing is men-
acing.

Fortunately, there are others who
need to understand digital audio proc-
essing who don‘t have credentials in
math. Among them are music compos-
ers who use computers.

“Digital Audio Signal Processing”
was written for computer music com-
posers who need to use and under-
stand digital processing. It is not an
“easy” book, but rather one that teaches
a complex topic without making any
demands that the reader have any more
prior math background beyond basic
arithmetic.

The firstsection, ““An Introduction
to the Mathematics of Digital Signal
Processing,” startsat the beginningand
ends with a clear explanation of the Z
transform. It does this without resort-
ingto cryptic mathematical notation or
pages of formula. Every step is explained

in clear English. (cont. on pg 45)
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The boss wanted something simple:
a quality local news product —and to
savea few bucks while | was atit. What
news director hasn’t heard those words?
Do morewith less. Eventhough WDCB
is a professionally run public radio sta-
tion, we're no different than any other
radio station.

And we aren’t one of those
"pampered” public radio station
newsrooms. Both our full time news
managers made the jump to this locally
driven and mostly unaffiliated M
operation from commercial radio news.
I've got 20 years of commercial experi-
ence, my assistant, seven.

The boss-induoed stomach curdling
turned out to be unnecessary. With a
littlesearchingaround and some evalu-

Facility Improvement

New Installations and Upgrades

Computerize Your Newsroom
On A Budget

ation of the newest products on the
market, we found a way to get the
newsroom organized from the reams
of wire copy down to the editingfor the
next newscast, and even add some
automation capability. | decided to look
into a product called WireReady, a
software-based computerized system
for the newsroom.

All Wires in One

WireReady gathers as many wires
as you want, sorts stories any way you
want, offers powerful word processing,
archives thousands of items, has split
screen editing, allows wire re-writes
without damaging the original copy
and offers a series
of standard and

N  ONLINE/
REMOTE

AGCESS
-2?;

(703) 534-

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

6105-E Arlington Blvd., Falls Church, VA 22044
0034 ¢« (800) 441 -

englnsenng needs. CDS RF Engineering > 8character meric dispiay caRT
- & mable "Hot Punch” 41
Tools™ include: > BT ot Pt DS B =
« Real World Propagation™ Studies &= pruste §
* Online/Remote Access Services = .
* 3 Arc Second Terrain Data u
= 1990 Population Data [ =] .
* FCC & FAA Databases For more information contact: =il
e a > Siera Automated Systems & Engineering Cop. |l ] i
o 2112 N. Glenoaks Bd,, Burbank, CA 91504 )
Richard P. & Richard L. Biby, Principals Tel- 8188406749  Fax 818-840-6751 g
. . . Distributed by:
| | Communications Data Services, Inc. RAM I, A

0034 Tel:800-779-7575
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capability, Dual redundant Power Supplies, High
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PC interface, >114dB Dynamic range, and more.
The new Console Control Panels provide full
alpha-numeric control with “assign-
able "Hot Punch" buttons.

y ; :
P.O. Box 3100, Barrington, IL 60011-3100
Fax:708-382-8818

by Scot Witt

optional modules that will automate
your news operation. We bought it 18
months ago and found it to be cost
effective, feature for feature.

The basic WireReady package
works on any IBM-compatible com-
puter. The installation is simple; the
software installs itself and wire service
subscribers simply connect the wire
service to any open serial port on the
computer.

When everything arrived, we ran
the menu-driven Setup program to copy
files and set aside hard drive space for
the wire service library, as well as an

(continued on page 38)
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Facility Improvement

Continued from page 37

archive file for our locally produced
copy. The software was ready to go
within 15 minutes.

WireReady places all wire service
products in acommon “Wire Browser.”
Each user then sets up his or her own
"’searches’’ to separate stories and read
them (split according to wire service
category codes, key words, key phrases,
priority codes, according to state/na-
tional/international — whichever way
you want it, WireReady delivers it).

Oryou can setup general searches
for everyone (state news, national/in-
ternational, sports, etc). You get all the
matched storieswithin seconds. In fact,
when the system is searching for sto-
ries, you can still write copy and cut
and paste found stories, while it looks
for more at the same time.

Setting Up the System

We wanted four terminals with
easy and cheap upgrades as we could
afford them. We already had three XT
computers. We added 20 Mb hard
drives to them, bought a 286 and traded
for a 386. While WireReady also runs
on industry standard networks like
Novell and Lantastic, we decided on its
SNAP system because each worksta-
tion runs independently on its own
hard drive, making the package fault
tolerant. Each machine maintains its
own copy of the wire and locally pro-

ducedstories. Even if several machines
go down, we can restore it easily from
another workstation in minutes.

Everyone on line has access to all
copy within seconds. We use this fea-
ture for e-mail, assignments, archiving,
phone lists, emergency scripts, proce-
dures, formats, pronunciation guides
and research material. The massive
archive (which works just like the Main
Browser to reducethe noviceand non-
computer person’s learning curve) grabs
properly coded items from the data
stream and stores it at a permanent
hard disk address.

I’m told that upgrades planned for
the upcoming year include a pop-up
calculator, auto-dial, remote access,
enhanced e-mail, security groupings,
spell-checking, thesaurus and more.
The company also sells modules for
school/business closings, election re-
sults, newscast/producer run-downs and
electronic teleprompting.

Revamped Operation

We rewrite all wire copy now;
vocal flubs from mangled copy are things
of the past, and easy rewrites help our
newsies to write well. We figure we
broke even 12 months after installa-
tion, hardware included. And we own
the system.

Our newsies have every phone
number, wire story, operating proce-

AVS Broadcast Services
910 8. Lynnhaven Parkway
Virginia Beach, Virginia 23452

(804) 488-4344
(804) 468-2634 FAX
(800) 765-4434

Broadcast CD Player

REPAIR

* Reglonal Repakr Center For DENON CD Cart Players

* Same Day Service On DENON Players - Most Cases

* We Honor DENON Manutacturer's Wananty.

* We Repalk Most Mgjor Brands: Technics, Sony, Yomaho, Nakamichl, Etc.

* Let Us Be Your Source For Japanese Parts.

dure, memo, message, assignment, local
story, research copy and pronuncia-
tion guide up to 20 seconds and a
macro stroke away. Newsies search
wire stories or the archive ... while writ-
ing stories or reading the wires. They
rewrite wire copy without destroying
the original. They get more donein less
time. Thatimproves writing, anchoring
and story counts.

Installation was easy. Cables are
simple 4-conductor with ground, and |
did all the soldering (not hard at all).
There’s also an inexpensive, 24-hour,
toll-free support number for problems.

I've recently learned that Wire-
Ready will soon be offering a digital
audio board and software module for
less than $1800. This system operates
from within WireReady and will act as
acartor reel-to-reel machine. I'm look-
ing forward to writing my stories, edit-
ing my actualities, writing my newscast
and running all my newscast audio
from the news studio WireReady ter-
minal.

You cantell I'm pretty satisfied that
we were finally able to bring our
newsroom into the computer age. The
boss is happy, too. He didn’t have to
sign a requisition for $25,000 to $35,000
and he hasn't seen a tenth of the pa-
perwork I used to send him for paper,
ribbons or service contracts.

Aboutthe only criticism we've had
has been that the documentation has
been sparse in some areas. After calling
in with enough suggestions to fill an
entire three-ring, the company con-
tracted me to rewrite several parts of
the 1992-93 manual revision.

But, saving money and getting work
done efficiently in lesstime ... hey, I'm
not really complaining.

Soott Witt is News Director of WDCB
Radio in Glen Ellyn, IL.

Need a Hybrid?
Find Yours in the
Equipment Report.
Pages 50-53
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THE ONE BOX SOLUTION
THAT MADE SGA WORK

modulation sciences
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| Here’s how Sidekick’ makes SCA work:

Sidekick installation is quick, easy, and problem-free:  —
e |nstall at studio or transmitter.
e Insert anywhere in chain via Sidekick’s loop-through
composite input/output (SCA input NOT required).
¢ Remote control provisions standard.
Sidekick’s elegant circuit design takes the hassles out of SCA:
e Sidekick is tweak-free and drift-free.
o Crystal-locked synthesizer is stable over time/temperature.
e Exceltent RF and EMI shielding.
 Performance certified by an independent P.E. (to receive a
copy, just call).
Sidekick’s “One Box Solution” builds in everything you need:
o Integrated audio processor for superb SCA performance.
* Noise generator and synchronous AM meter lets you tune
transmitter for minimum crosstalk.
 Super-accurate peak & hold SCA deviation monitor.

Call our Toll-Free SCA Info Hotline— (800)826-2603
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Editor’s note: In 1989-90, Harry
Simons, then CE of WAEB in Allentown,
PA, coordinated a joint effort of broad-
casters and receiver manufacturers to
provide a definitive study on multipath
-~ one that was sorely needed. The
study was eventually filed with the FCC.
Portions of the study have been used by
receiver manufacturer Delco to help in
future radio design, and the ins and
outs of multipath have become even
more crucial in designing DAB systems.

At the time the study was initiated,
I made an agreement with Harry that
we would bring radio engineers the
results of the study, come hell or high

Transmission Topics

Part 1

RF Propagation and Distribution

WAEB Mutipath Study:
Method and Scope

water. Here, at last, in the first of a
multipart series, is the fulfillment of that
promise.

After several weeks of procrastina-
tionand, in all honesty, a lack of desire,
| begin this series. Don’t misunder-
stand, | want to share with the world
the details of the Multipath Studies and
you may recall I promised to do so. I'm
just reluctant to become embroiled in
any more controversy as a result.

I feltlike someone had put a target
on my rear end and never ran out of
ammunition for quite some time. Enough
was enough. If you followed any of the

Nifty Features
and Amazing Facts

about the RFC-1 dial-up remote control system:
IAmuse and astound your friends with these little-known tidbitsﬂ

1. The RFC-1 uses advanced technology 1o produce a system that is moderately priced yet highly reliable
and rich with features (an 8 channel system is $1 498).sy & yothghy

2. Introduced three years ago, the RFC-1 is field proven—more than 600 systems in service worldwide.

3. With the optional SP-8 surge protaction system lightning damage is fixed free during the warranty
period (one year parts & labor).

4. With the RS-232 option, two $80 modems, and a serial printer you can print readings automatically
at the studio —without a PC. Local printing and computer control are other possibilites.

5. The RP-8 Relay Panels provide pluggable screw-terminal connections for all control and telemetry.
Telemetry can be either polarity and offset from ground up to 50 volts. Control outputs are SPDT
relays rated at 6 amps.

6. The RFC-1 is capable of logarithmic scale conversion and automatic computation of indirect power
with result expressed in kilowatts or percent power.

7. The RFC-1 can remember up 1o 8 Action Sequences which can be executed manually or automatically
based on any of 10 Telemetry Trigger Rules or any of 80 Date/Time triggers (patiem change, power
change, automatic power control, logging, efc.).

We have a 3-page fax, a 12-page booklot and a demo system you can try from your own telephone.

SINE_SYSTEMS (615) 228-3500

(£l
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by Harry Simons

press coverage surrounding the multi-
path tests you’re aware that contro-
versy played a major role.

It is that very controversy that in-
spired the multipath tests in the first
place. Lack of knowledge, untested
theories and a desire by broadcasters
to reduce this annoying natural phe-
nomenon demanded action and an-
swers. So how did itall begin, what was
done and what are the results and
conclusions?

Basic Background

Early in 1989, the NRSC-FM com-
mittee was formed by the NAB and the
EIA. Members of the NRSC-AM com-
mittee were asked to serve as the
committee base membership along with
any other interested and qualified par-
ties. Priorto theformation of the NRSC-
FM committee, the NAB conducted a
letter survey to members of the NRSC-
AM committee.

This poll was to determine the
feasibility of the proposed FM commit-
tee, as well as create a list of major
technical concerns of the FM broad-
cast community. This list of concerns
would ultimately serve as the NRSC-
FM committee’s first guide in choosing
areas that would be considered for
involvement. The eventual goal was a
major technical revision of FM rules, as
had been undertaken for AM.

The issue of FM multipath appeared
as the industry’s greatest concern, ac-
cording to the poll results provided to
the committee. As | recall, the multi-
path issue was put aside several times
in the course of the first meeting.

Multipath was considered a prob-
lem the NRSC-FM committee could do
nothing about. But, the first meeting of
the NRSC-FM committee concluded
that FM multipath was too big an issue
to ignore. It was decided to seek out-



Transmission Topics

...continued

side consultation on the subject by
inviting Edward A. Schober, P.E., of
Radiotechniques, Haddon Heights, NJ.
Ted was the author of a paper on
multipath vs. AM noise, which had
been well received by the broadcast
engineering community.

At the next NRSC-FM meeting, at
my invitation, Ted had an opportunity
to briefly speak on the topic of multi-
path. It was quickly apparent to those
attending that multipath may be influ-
enced by a number of factors other
than its most simple definition.

The NRSC-FM committee then
voted to create a working group on
multipath, the purpose being to study
multipath and suggested areas of influ-
ence. The group would then report its
findings to the full NRSC-FM commit-
tee. | was named working group chair-
man.

During that same NRSC-FM com-
mittee meeting a number of sugges-
tions were made relevant to exploring
and defining multipath. One of the
topics discussed was AM incidental noise
(ICAM) as it relates to multipath. This
was of particular interest to the repre-
sentatives from Delco Electronics.

The following week, Jim Gotchal
of Delco contacted me and indicated
his firm's interest in some of the pro-
posed tests. He asked if | was still will-
ing to provide WAEB-FM as a test site
and if | would work with Ted Schober
and Delco in performing field tests. |
accepted.

NRSC: In Then Out

As chairman of the working group,
it was my intention that these tests be
co-developed and monitored by the
group. l informed Wes Whiddon, then
NRSC-FM Chairman, of the agreement
between WAEB, Delco, Radiotech-
niques and myself and explained my
intentions to have this research fall
under the working group’s umbrella. |
was authorized to proceed.

A number of NRSC-FM working
group meetings followed, with the
purpose of developing a test agenda.
Thiswasthefirstindication ofthe NRSC
working group’s inability to agree on

an agenda. It was apparent that each
member of the group had a sperate
area of particular concern, or had a
special interest in the outcome of pro-
posed tests to be performed.

Delco indicated to me that they
were becoming frustrated with the delays
and wanted to proceed as soon as
possible with the tests, with or without
the NRSC.

Stan Salek, then with NAB, sug-
gested to me that WAEB conduct tests
with Delco and Radiotechniques sepa-
rate of any affiliation with the NRSC.
His reason was that the NRSC had
never managed any research projects
in the past and had always accepted
research data from others for consid-
eration.

Stan felt that this disaffiliation would
allow the participants of the research
project much more flexibility and the
opportunity to move much faster than
the NRSC-FM committee could accom-
modate. It was agreed that | would
provide a copy of the results to the
committee when completed. This would
suggest that the project data was for
submission to the NRSC rather than
researched by the NRSC.

I agreed knowing that this would
be the only way the tests could pro-
ceed. The NRSC, under the influence
of the NAB, was reluctant to become
involved in what could turn out to be
controversialand wanted out. Somuch
for the history lesson, what about the

tests? (continued on page 46)
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to Stereo, why in the world
broadcast in AM Mono?

Join the stereo world community with C-QUAM...
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call Don Wilson collect at 708/576-3592. Fax 708/576-5476.
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It was state-of-the-art when it was
installed in 1965. Since that time, the
number of Class Bs on the Alford an-
tenna, several stories above the 86th
floor observation deck of New York’s
Empire State Building, has grown to
11.

The new design was the first FM
antenna constructed for multiple an-
tennas, and became the subject of en-
gineering papers. The elliptical polari-
zation of a double layer of tilted di-
poles gave the desired horizontal and
vertical pattern. Then, in 1984, the an-
tenna was rebuilt.

Now, it’s in the process of being
replaced.

The 28-year old Alford antenna sits
above the building’s observation deck.

Part of the Eighth Wonder

Probably few, if any, of the mil-
lions of tourists who visit or photo-
graph what New Yorkers like to call
"’the eighth wonder of the world" are
even aware of its existence. The origi-
nal antenna’s design fit in so well with
the building’s famous silhouette, that
most probably just regard it as part of
the building.

All that will change, however, when
the new ERI antenna is installed late
this year or early in ‘93, 160 feet above
where the Alford now resides.

"We did have to file with the
Landmarks Commission,” notes Bob
Tarsio, CE of WLTW and chairman of
the antenna project. The Empire State
Building will own the antenna and lease
it back to its users.

Station Stories

Radio Station Installation Reports

Alex Smirnoff, who oversees tele-
communications operations in the
famous building, said those concerned
about changing the silhouette ”had to
weigh the benefits of broadcast serv-
ice”” against those concerns.

Eleven Users

The stations currently using the
Alford antenna are WBLS, WLTW,
WMXV, WNCN, WNEW, WHTZ,
WBAI, WRKS, WSKQ, WQXR and
WXRX. Three other stations, WQHT,
WCBS and WPLG broadcast from the
building, but separately.

Tarsio says there is room on the
new ERI 1084-2CP panel antenna for
15 stations in all. WNCN is staying on
the Alford antenna until 1996 and
WQCD is moving onto the new an-
tenna, leaving the current total at 11
stations. Once the new antenna is in
place, the Alford will remain as a stand-
by.

The new system is the largest an-
tenna of its kind. Several antenna
manufacturers bid on the job, but the
committee went with ERI, because of
the ""comfort level,” Tarsio says.

”ERI has maintained the Alford
antenna since 1983,” says Tarsio. “They
also built the filters for the Alford re-
build in 1984. We wanted whomever
builds the antenna to also build the
combiner; we went with loop coupling
for the combiner and ERI fit our re-
quirements.”

Tarsio and some colleagues re-
cently traveled to ERI's test range in
Indiana for acceptance testing (see cover
photo). There they witnessed pattern
measurements on the new antenna.

"The circularity spec between
horizontal and verticalwas 2 dB. It met
all our other specs; it looked good,”
says Tarsio. The antenna is being de-
veloped by ERI just for this project. It's
a two-bay "’swept-back cog’ accord-
ing to Tarsio.

— - '_' -

By Judith Gross

Completion Next Spring
ERI is the general contractor as
well as the antenna and combiner manu-
facturer. Installation will begin soon,
and Tarsio said plans are to have the
new antenna on-air by next spring.
The antenna will go up first, then
the combiner, which is the most time-
consuming part of thejob. Smirnoff has
aninteresting tale about how the trans-
mission lines are to be accommodated.
Currently, the combiner and Al-
ford antenna are in close proximity.
Butthe new antenna will sitwell above
the 103 stories of the building while
the combiner is slated for installation in
a large room on the 85th floor next to
aroomwith one of the TV installations.
Smirnoff noted that the first idea
was to cut conduits in the stairwells to

Will the new antenna disturb
the famous silhouette?

run transmission line. But then he made
a discovery. Back inthe old days, there
used to be a restaurant on the 21st
floor of the building. Huge air ducts
went from the kitchen up, up, up all
the way to the outside of the top story.
Now, the restaurant is empty, the ducts
are not used for anything and remain

tucked behind hallways out of view.
Smirnoff reasoned that these cav-
ernous ducts would be perfect for
running transmission lines, so they will
be put to good use.  (cont. page 44)
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Station Stories

Continued from page 43

The combiner systemitself is made
up of 11 modules each with an 8-pole
filter and constant impedance. Each
station owns its own module.

The project is budgeted in excess
of three million dollars, according to
Tarsio. He says all stations are contrib-
uting equal shares and for new sta-
tions, the final cost will be redivided,
with the current 11 getting a rebate as
the new ones are added.

Expected Benefits

What exactly will be gained by
replacing Dr. Alford’s creation? Well,
obviously, going up 160 feet in height
can’t hurt, Then there’s the null fill.

Whilethe 32 Alford dipoles repre-
sented the best horizontal-vertical
pattern at a time when side-mount
antennas were the norm, a look at the

actual radiation pattern reveais a daisy-
wheel. To be fair, the nulls are not as
severe as they appear.

But employing the latest state-of-
the-art FM antenna technology will be
a definite plus, and the benefits in cir-
cular polarization should help reduce
multipath.

New York City engineers visit the ERI
test range to view antenna specs.

""We won't see increased cover-
age,” Tarsio notes, “but we should
experience better quality signals. A lot
of the problems due to scalloping should
go away."”

SERVICE AND SUPPORT

When the Empire State Building’s newest tenants needed top quality high
power transmission line, they turned to the company that's been on the job

at the Empire Broadcast Center for over two decades—MYAT. We delivered
TV Channel 41's 8%s" 75Q line and Channel 25's 9%s" 500 waveguide
adapters on time, in spec and within budget. Our computer-aided

design, manufacturing and testing capabilities can do the same for you.

MAXIMUM VELOCITY AND MINIMUM ATTENUATION

That's what MYAT rigid line and RF components deliver. We manufacture ®

them using pure highest quality copper or aluminum and thoroughly test
each one before shipping. Princeton University’s Plasma Physics Labo-
ratory evaluated MYAT performance, and chose our components for their

research reactor.

RELIABILITY AND LONGEVITY

They're important to you—and to us. So we use non-galling silver plated beryllium

Thereach of the 6 kW Class B's on
the Empire State Buildingis substantial,
with the 1 mV contour 32 miles away.

Listeners might notice better re-
ception in areas where the signal was
marginal due to the daisy-wheel effect.
And Tarsio also points out that since
the Alford antenna is 27 or 28 years
old, there will be the added comfort of
havinga brand new antenna to rely on.

As for the tourists and photogra-
phers? Well, they might notice a change,
especially in those dramatic sunset shots
of the well-known silhouette.

It will be interesting to see who is
more vocal: observers noticing a change
in the look, or listeners enjoying the
improved reception.

This autumn in New York should
prove interesting for Tarsio and his
engineering colleagues. And later, even
more interesting for the ERI tower in-
stallers who get to experience the breath-
taking views of Manhattan from 1380
feet up. King Kong would understand.

copper contact springs. brass elbow reinforcements and virgin Teflon inner supports-MYAT line sections and

components are warranted for a full year. That's why you'll find the bright blue MYAT logo in transmitters and

systems by Harris, Acrodyne, QEI, Micro Communications and Broadcast Electronics. And at thousands of

broadcast stations worldwide. Whether you're planning a new tower, upgrading an older installation, or coping

with an emergency, MYAT power is as close as your phone. Put it to work in your RF transmission system.
Contact your RF distributor, or phone us at (201} 767-5380.

OR OUR N
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MYATINC.
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Radio Basics
Continued from page 36

The second section, ““Digital Filter
Theory,” builds on the math intro-
duced in the earlier chapters and leaves
the reader with a through understand-
ing of how digital filters work.

The remaining half of the book is
more specific to the needs of compos-
ers and delves into various computer
techniques for sound synthesis and
modification. It makes interesting read-
ing, but is not directly relevant to broad-
cast engineering.

Digital Audio Signal Processing
won't help you to fix a DAT machine
any faster, but it will teach you how
digital audio filters work. If you put
some effort into this book, you will be
rewarded with enough understanding
to be able to read a signal processing
computer program and maybe write
some of your own.

OP-AMP Circuits and Principles
by Howard M. Berlin
SAMS, 1991

Op-amps are the building blocks
of all modernanalog circuits. A through
understanding of op-amps is needed
to understand, repair, or design almost
any analog circuit. OP-AMP Circuits
and Principles takes the reader from
anelementaryintroduction tothe ideal
operational amplifier all the way to
practicalfilter and waveform generator
design.

All of the important aspects of op-
amp theory and application are dis-
cussed. The first two chapters are gen-
eral: “What is an Operational Ampli-
fier?” and ‘“Practical Performance
Considerations.”

After that it’s on to applications
with chapters dealing with ‘“‘Single
Supply Operation,” ‘The Norton
Amplifier,” “Voltage and Current Regu-
lators,” ‘*“Waveform Generators,” and
“Active Filters.” One especially useful
chapter, “Nonlinear Signal Processing

Circuits” goes into detail about the
design and application of precision
rectifiers, peak detectors, comparators,
sample and hold amps, and log and
antilog amps.

The last part of the book is devoted
to a series of 14 experiments intended
togive theareader a “feel” for op-amp
applications. Real op-amps and real
componentvalues are specified. Using
parts that are all available at any Radio
Shack, and test equipment commonto
any radio station, the reader can be-
come proficient with op-amps at little
expense.

If you are not completely comfort-
able with charging in to repair a circuit
full of op-amps, or want to learn more
about these ubiquitous ICs so that you
can design with them, then OP-AMP
Circuits and Principles is a good addi-
tion to your library.

Eric Small is president of Modula-
tion Sciences. Call him at 800-826-
2603.

Do You Roll The Dice
to Grant Credit?

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

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

Broadcast Credit Reporting Service
PO. Box 361, Rochester, MN 55903
Phone: (507) 252-9337 Fax: (507) 282-8553
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Transmission Topics
Continued from page 41

Scope of the Tests

The purpose of this research was
to provide a logical beginning of the
investigation, including areas of con-
cern that are thought to have an effect
on the severity of multipath, or what is
perceived to be multipath.

We hoped to achieve a level of
knowledge and understanding that
would provide broadcasters and re-
ceiver manufactures the ability to im-
provethe quality of the signal transmit-
ted and the product delivered to, and
by, an FM receiver. Now that the tests
had been separated from the confu-
sion and political bureaucracy of the
NRSC and the NAB, a test agenda was
developed. Initial suggestions for test
categories, goals and methodswere by
Delco, Radiotechniques, myself and
Ford.

Yes, Ford Audio. Rick Zerod of
Ford called me shortly after the disaf-
filiation from the NRSC asking for an
opportunity to observe. Ford was pro-
vided every opportunity to participate
yet choose to remain only an observer
in the first round of tests.

_QEi] qEi] qEi] oEi] gEi]

WHY QEI?

24 Hours.

Our 24 hour
service hotline
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

uIMI.ITY o ENGINEERING . IMOVATION

NAB Booth 840
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Methodology

Test objectives included some 135
suggested areas of consideration that
had to be condensed to a mere few. It
was decided that the group would:

(1) Characterize multipath inter-
ference within each of several specific
predetermined geographic areas which
consistently produce severe FM multi-
path reception

(2) Investigate the effects of trans-
mitter incidental AM modulation, as a
function of its level, on multipath re-
ception in the same areas and loca-
tions

(3) Investigate the effects of adding
67 kHz subcarrier (SCA), with and
without modulation, on multipath in
the same areas and locations.

The test methods employed would
include but not be limited to obtaining
an RF spectrum analysis of the multi-
path interference composite signal from
the receiving antenna including:

(a) Fixed locations

(b) Utilizing tone and program-
ming modulation conditions

(c) Record the spectrum analyzer
output display’s peak hold

(d) Perform a pattern analysis with
respect to null frequency(s), depth and
spacings

(e) and attempt to correlate results
with reception location and the envi-
ronment.

A propagation path analysis using
pulsed output fromthe transmitter in a
fixed location utilizing the vehicle an-
tenna would attempt to:

(@) Record the received RF output
from an oscilloscope

(b) Analyze scope patterns to de-
termine time delay and relative strengths
of contributing paths

(c) Attempt to correlate the results
with reception location and environ-
ment

The tests would also observe the
effects of transmitter incidental AM
(synchronous AM), with respect to its
level, on multipath reception as well
as:

(a) Record receiver left and right
audio output, and perform an A/B lis-
tening comparison testas ICAM level is
adjusted

(b) Record distortion and separa-
tion data as ICAM level is adjusted

(c) Analyze the RF spectrum under
tone and programming conditions

(d) Record analyzer output dis-
plays with low and high ICAM

(e) Comparespectral components.

Further tests were designed to study
the effects of 67 kHz SCA, with and
without modulation, on multipath
reception and evaluate receiver audio
output under tone and programming
modulation conditions by:

(a)Recordingreceiver leftand right
audio output, without SCA and with
SCA (with and without modulation)

(b) Taking distortion and separa-
tion data under tone modulation con-
ditions, without SCA and with SCA
(with and without modulation)

(&) And while recording and ana-
lyzing the RF spectrum under tone and
programming modulation.

And finally, we sought to deter-
mine the effects of overmodulation with
thetransmitter tuned for -50 dB ICAM,
a primarily fundamental component,
and measure the multipath effects for
90%, 100%, 110% and 120% modula-
tion.

These would be done under tone
and programming modulation condi-
tions at all fixed test locations with and
without 67 kHz SCA, modulated and
un-modulated with program material
and data, utilizing 8% and 10% injec-
tion at a leve! of 75% and 98% devia-
tion.

Only the Beginning

This most unusual project was near
a beginning, but first more preparation
and leg work was needed to insure
smooth implementation.

If you think that all was smooth
from this point on, hold on to your
chair.

There has never been a study with
as much last minute coordination and
(thankfully) cooperation among con-
tributors. These tests brought together
different companies, industries, indi-
viduals and even competitors, all striv-
ingfor acommon goal that may helpto
improve FM reception.

K nothing else positive was to come
from these tests, a new level of under-
standing and camaraderie existed.

Next: Work in sun and snow.



Special Section:

NAB Radio Show

DAB Hot at Radio 92

There will be two companies taking
advantage of the NAB's offer to provide
exhibit space to DAB proponents, but at
least one of them is a surprise entrant.

USA Digital and AT&T have announced
plans for DAB demonstrations, but Ron
Strother, backing the Strother-Lincom in-
band adjacent channel system, said he will
not have a booth at the show.

USA Digital is waiting until the outcome
of its experimental tests (see Page 8) before
firming up its demonstration plans. But CBS'
Tony Masiello noted the group intends to
show over-the-air AM and FM working DAB
systems.

For AM, the plan is to generate both a
digital and analog signal on an AM fre-
quency to show that the AM DAB signal will
fall within the mask of an AM allocation. The

demo would also include a receiver to
demonstrate non-interference.

For FM, USA Digital hopes to show
analog and digital signals originating from a
single source, either a low-power FM signal
generated by the proponents, or possibly an
existing FM station, pending the outcome of
the experimental tests.

Strother noted that funding for contin-
ued development of his system is a concern
and said that “given the EIA’s aggressive
timelinewe hadto make a decision whether
to devote time and dollars to the show or to
developing the system. We chose to de-
velop the system.”

Strother said that the system is under-
going some technical changes and that he
still has plans to do over-the-air tests in Los
Angeles. But he also said that the company

Over 25,000 updates
radio stations
all markets
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The New 1992-93
M Street Directory

IS HERE!

Complete, accurate listings of all
@ Unique dial card station listing for

® Formats, addresses, ownership,

$32-95 +$3.00 shipping

Send check or money order to:
M Street Corporation

By Judith Gross

is ““rethinking’’ its positions in light of over-
whelming broadcaster support for an in-
band on-channel system.

AT&T, which has told the EIA it will
submit a DAB system for testing next year,
will be at the show demonstrating a digital
audio codec that goes “‘a step beyond ASPEC”
source coding, according to Nikil Jayant, the
head of the Signal Processing Research Dept.
for AT&T/Bell Labs.

The improved compression algorithm
is called PAC — Perceptual Audio Coder —~
Jayant said. Beyond that, he noted that
AT&T has not yet committed to the RF part
of the system, but intends to develop an in-
band DAB system. He said it wastoo early to
say whether itwould be in-band on-channel
or not.

Stay tuned ...

How to solve your
automation problems

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

Call Us!

Broadcast Automation, Inc. has over

20 years of experience in program
automation, and a list of over 50 new

and used automation systems available
now. We stock parts for many systems

& offer consulting and brokerage services.

Call us with your automation questions:

=T=1

304 Park Ave. S, 7th Floor,
New York, NY 10010

American Express orders call (800) 248-4242

Broadcast Automation , Inc
the onﬁj name in Buwadsast Automation you need to know!

800-336-8004 214-380-6800 Fax 214-380-0823
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Special Section:

NAB Radio Show

Engineering Sessions
Sizzle at Radio 1992

We're all living with the stagnation
of radio revenues. The NAB’s financial
reports have shown moststations strug-
gling for profits if not survival for at least
the last two years. When you're oper-
ating on the ragged edge, making the
right technical choices is often the dif-
ference between remaining financially
viable and sinking slowly beneath the
load.

Unfortunately, increased revenue
pressures leave radio managers with
even less time to keep current with the
latest changes in technology and the
opportunities those changes present.
The TechnologyManagement Sessions
at NAB Radio 92 are designed to re-
lieve that pressure. Over 75 experts
will offer proven practical advice to
help you avoid wasting time and money
while being certain your station‘s tech-
nical needs are met.

EBS Starts It Off

The series begins on Wednesday,
September 9 at 1:30 PM in room 25 of
the New Orleans Convention Center
with “The Station Level Impact of the
Proposed EBS Rules Changes.” The
FCC has upgraded the office respon-
sible for overseeing EBS and initiated a
major rules update.

The results are still being deter-
mined, but a number of the proposals
being considered could have a major
impacton station operations and costs.
Larry Eads, Chief of the FCC's Audio
Services Bureau and Helena Mitchell,
Assistant Bureau Chief for Emergency
Broadcast Systems

By Andy Butler

Find out what impact the changes
may have on your responsibilities as a
licensee. Will they permit more flexi-
bility in unattended operation? How
will local access requirements be af-
fected? Will state and regional opera-
tions be effectively coordinated with
the new Primary Entry Point System at
the federal level? How much will the
proposed changes cost stations? Get
some answers from the people who
are guiding the process.

(continued on page 54)
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Digital Made Si
The New Dynamax DCR
Digital Cartridge Recorder

The Recorder The Reproducer
 Selectable sampling rates * Simple cart-like operation
e Secondary and Tertiary cues * No on-air personality training
 Extended scale peak metering ¢ Just three front panel buttons
» AES/EBU digital input e Instant start and cue
e Start on audio * Maintenance-free design

« Direct digital dubbing from CD  * No head cleaning or alignment

* PC keyboard for titling * Awesome audio quality

o

The Media

* 13MB stores over 5 minutes
stereo audio with 15kHz
bandwidth and 15 minutes
mono with 10kHz

» Standard low-cost 2MB floppy
disk holds 60-second
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.

® DYNAMAX |

BROADCAST PRODUCTS BY FIDELIPAC®

L

*At the NAB Radio Show,
join us for lunch and a
demo in our sulte at the
New Orleans Hilton.”
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Equipment Report:

Digital Hybrid I: Low-Cost Solution
by Elaine Jones, Gentner Hectronics

Today's radio listener is much more
demanding than in the past. High quality
audio and increased listener interaction are
mandatory to stations wanting to build and
maintain leadership. For more than ten years,
Centner telephone products have been
helping broadcasters fulfill this need.

Gentner's newest telephone product,
the Digital Hybrid |, was designed for broad-
casters who want the high quality of digitally
processed telephone audio, but have lim-
ited budgets. The Digital Hybrid{, which lists
for $995, can be used for most broadcast
telephone applications.

The Digital Hybrid |, like all broadcast
telephone hybrids, requires either a *Tip-
Ring® circuit directly from the telephone
company (a C.O. line), or an analog audio
pair from a PBX or other telephone switch-
ing system.

Connection to the telephone line is
made usingan R}-11Cjack onthe unit's rear
panel. This connector feeds the telephone
line to a hybrid coil, which performs basic 2-
to-4 wire conversion, then to the DSP cir-
cuitry to analyze and further adapt the line.
A one-time setup procedure is required at
installation to establish the basic analog hybrid
null.

The Digital Hybrid | provides an inter-
nal test tone generator and jacks for connec-
tion of test equipment to simplify this setup.
Afterthis shortsetup procedure is complete,
the unit's digital nulling will ensure accurate
adaptation to line conditions on each con-
nection.
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Genter Digital Hybrid |

The Digjtal Hybrid | uses 16-bit, 10kHz
digital sampling, which provides good qual-
ity audio with very low noise and distortion
characteristics. Upon connectionto the tele-
phone line, caller output audio is muted and
a brief burst of white noise is applied to the
hybrid's Send (telephone line transmit) cir-
cuit.

The DSP then compares the white noise
with audio appearing on the Receive circuit
and *builds* a digital adaptive filter to sub-
tract unwanted audio from the receive cir-
cuit. After the nulling process is complete,
the caller audio output is unmuted. This
entire process is accomplished in 300 milli-
seconds, about the time required to press
and release the On button.

Balanced line level audio from the studio
console (typically mix-minus) is applied to
the Send input XLR or the hybrid. Receive
audio, also galanced line level, appears on
the Caller XLR. A third XLR on the rear panel
provides a balanced mix of Send and Re-
ceive audio for feeding other equipment
such as a tape recorder.

Reader Service #107

A DB-37 connector provides remote
on/off control as well as access to send and
receive audio for feeding other equipment
or cross-feeding dual hybrids. A variable
*caller control* adjustment, available behind
afront access panel, provides a range of 0-
40 dB of caller override when the talent is
speaking.

The Digital Hybrid | is housed in a
rugged steel chassis. It is designed for mount-
ing in a standard 19" rack and utilizes one
rack space. A built-in power entry module
provides operation on any voltage world-
wide.

Applications for the Digital Hybrid |
include on-air telephone calls, talk shows,
news interviews and contests. Note: users
who typically record telephone calk in advance
of airing may prefer Gentner's Digital Hybrid
lIbecause of its 'record" and "cue* functions,
not available on Digital Hybrid I.

The Digjtal Hybrid | is available through
authorized Gentner distributors. For further
information, contact Gentner at 801-975-
7200, fax 801-977-0087, or circle 107 on
the reader service card.
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Equipmenf Reporf: Audio Processing Technology DSM100

CD-Audio Over Switched Networks
by Hamish Eassie,
Audio Processing Technology

Question: How can you send CD-
qualitr audio from New York to Los Angeles
in real time, whenever you want? Answer:
Use the telephone!

Audio Processing Technology has de-
veloped the DSM100, a full duplex digital
audiotransceiver. The DSM100 allows CD-
quality audio to be transmitted in real time
anywhere in the world, over standard switched
{dial-up) digital ines such as ISDN or Switched
56 (SW-56).

The DSM100 incorporates apt-X100
digital audio data reduction and inverse
multiplexing technology in a single portable
unit. The apt-X100 algorithms a proprietary
16-bit to 4-bit subband adaptive differential
PCM codec (ADPCM,) that has won wide-
spread acceptance in the professional broad-
cast marketplace. It offers CD-quality com-
pressed audio, a low coding delay of 3.8
msec and audible resilience to transmission-
induced random bit errors.

Audio input/output is mono or stereo,
analog or digital, at sampling rates from 14.7
kHz to 48 kHz. The input/output com-
Eressed audio bit rates range from 56 to 384

bps, in multiples of 56 or 64 kbps. These
match the international ISDN and North
American SW-56 standards.

The basic implementation of ISDN has
two 64 kbps data channels, while SW-56
offers a single 56 kbps data channel. Com-
pressed stereo FM music (15 kHz audio
bandwidth) requires 224 or 256 kbps for
transmission.

The simplest approach would be to
sequentially divide the bit stream into the
four channels. However, each independent
channel may take a different physical route
tothe destination, resulting in variable trans-
mission-induced delay times. In order to
accurately reassemble the compressed audio
bit stream at the receiver, these delays must
be buffered out.

The DSM100 can aggregate up to six
56 kbps or 64 kbps digital channels (N x 56/
64). These connect via X.21 interfaces to
ISDN or SW-56 terminal adapters (TAs),
whichinturninterface via network terminat-
ing units (NT-1s) using R)-45 jacks to the

Reader Service #108

digital network. It is the TAs which do the
dialing of each line.

A full duplex audio link has a DSM100
and one or more terminal adapters plus
network terminating units at each end,
depending on the audio bandwidth sought.
Individual data paths are established by
dialing between pairs of TAs, while the in-
verse multiplexers buffer out any differential
delay betweenthe data paths. Once astable
wideband data path has been established,
full duplex audio may be transmitted be-
tween the two sites.

For more information, circle number
108 on the reader service card or call APT at
213-463-2963.

Equipmenf Reporf: AT&TACCUNET Switched Digital Services

AT&T Offers Dial-Up
Digital Phone Service
By Rick Wallerstein, AT&T

Remote broadcasting became signifi-
cantly less expensive in June when AT&T
lowered the price of its ACCUNET (R) Switched
Digital Service.

The new lower prices, far less expen-
sive than private line connections or satellite
links, are causing many radio stations to
rethink how they transmit remote broad-
casts.

This service can be used to provide in-
studio quality for remote news reports, weather
reports, sports, interviews, station-to-station
connections or program syndication.

Using AT&T ACCUNET Switched Digi-
tal Services, audio signals at 7.5 kHz can be
transmitted and received digitally almost
anywhere inthe U.S. and betweenthe U.S.
and 19 countries. More countries continue
to be added. Stereo transmission is available
using equipment that transmits simultane-
ously over two ACCUNET Switched Digital
lines.

The service provides full-duplex, end-
to-end digital data transmission, point-to-
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pointor multi-point at 56 kbps. By using only
terrestrial facilities, even for international
links, ACCUNET Switched Digital Services
eliminates the delays associated with satel-
lite transmission.

The service is available 24 hours a day.
Becausethe service is full-duplex, people at
the station can communicate with the re-
mote broadcaster throughout the feed. For
other needs, AT&T also offers dial-up digital
connections at speeds ranging up to 1.5
million bits per second.

With the new price schedule, the cost
of a standard day rate call will not exceed
20.6 cents for the initial 30 seconds or 25.2
cents for each additional minute. Interna-
tional prices range from 22.5 cents to $2.70
for the initial 30 seconds and 23 cents to
$2.50 for each minute thereafter.

AT&T also offers a Switched 56 bridge
that allows a remote feed to be sentto up to
12 locations. For example, a remote broad-
cast from abaseball stadium could be simul-
taneously connected to up to 12 stations
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(domestic and overseas) in a broadcast net-
work just as easily as connecting a confer-
ence call.

Digital audio codecs for these uses are
made by companies such as Comrex and
Corporate Computer Systems.

ACCUNET Switched Digital Services is
rapidly gaining in popularity because s clarity
and price make it useful for radio broadcasts
as well as video calling, computer aided
design, high speed facsimile, and datatrans-
mission.

A special center at AT&T can provide
assistance with all aspects of ACCUNET
Switched Digital Services including informa-
tion about pricing, availability, provisioning
and support. Specialists at the center can
also assist in obtaining access through local
telephone companies.

For more information about using
ACCUNET Switched Digital Services, call 1-
800-222-SW56 or circle number 109 on
the reader service card.
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Equipment Report:

Couplers For Network Distribution
by Tom Hartnett Comrex Corporation

The Comrex TCB-2 Auto Answer cou-
pler opens opportunities for broadcasters in
new uses of the public telephone network.
The coupler was designed specifically for
broadcasters who neeg a convenient, inex-
pensive means of sending audio to, or re-
ceiving audio from, a remote source in an
unmanned operation.

The TCB-2 detects when a phone line
is ringing and answers it much like an an-
swering machine. It then couples audio on
or offthe phone line using an FCC-registered
protective voice couplir:ﬁ circuit. When the
calling party hangs up the line, the TCB-2
detects a DC signal sent from your phone
company central office, and automaticallr
hangs up the line, readyto take another call.

Most, but not all phone companies
provide this signal, so the TCB-2 can be
retrofitted with an optional card which will
detect the presence of dial tones in order to
disconnect. The most common applications

Equipment Report:

Information Lines Without Carts
by Hank Landsberg, Henry Engineering

A few months ago, Henry Engineering
introduced *DigiStor," a digital audio storage
device made specifically for radio station
‘information lines." For years, broadcasters
have used (usually worn out) cart machines
forthis application, giving outinformation on
concerts, weather, school closings and simi-
lar events. It was time to replace the cart
machine with newer technology.

DigiStor is a digital audio recorder. it
stores an audio message in digital solid-state
memory. Since there is no tape (or any other
moving part), there is nothing to break, jam
or wear out. The message sounds as good
after 10,000 plays as it did on the first play.

At the ‘heart' of DigiStor are the A/D
and D/A converters. These units convertthe
analczﬁ audio signal to digital form for stor-
age, then back to analog for playback. The
system used is a 4-bit converter, which provides
quality thatisideally matchedto this applica-
tion.

Adaptive Delta Modulation is used to
maximize the amount of audio that can be
storedin RAM memory. The key factoris the
sample rate. A high sample rate produces
the best audio, but reduces the maximum
memory time; conversely, a lower rate in-
creases memory capacity but with lower

fidelity.

Comrex TCB-2

forthese couplers are for IFB type listen lines
and for use in conjunction with frequency
extenders.

For small to medium markets, how-
ever, these devices become an attractive
alternative for program distribution. This was
done by WSJS-AM, flagship for the Wake
Forest University Sports Network.

WSJS has 30 Comrex couplers on 30
phone lines. The phone lines all *hunt* to a
single *800° number. Allthe affiliates need to
do is dial the *800" number and they are
automatically routed to a coupler, which
will feed them the program audio. The audio
is fed to the coupler network via a distribu-
tion amplifier.

In a similar application, Great Basin
Network in Carson City feeds their news and
information programming to a bank of six
TCB-2s. Because some of their affiliates prefer
to use frequency extenders, Great Basin
encodes the audio using a single line fre-
quency extender encoder.

Using a stereo distribution amplifier,
half of the couplers feed the raw audio and
the other half feed encoded audio. In this
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case, two "800" numbers are used, one
huntingto the encoded and the otherto the
non-encoded audio sources. The affiliate
simply dials the assigned number to auto-
matically start a tape machine which feeds
the daily newscast.

With the alternative being expensive
satellite delivery of audio programming, many
smaller networks are finding telephone lines
to be an inexpensive, reliable form of audio
distribution. The Comrex TCB-2 can be
used as a building block in a versatile and
expandable audio delivery system.

For more information dircle reader service
card number 110 or call 508-263-1800.

Henry Engineering Digistor

DigiStor has two user-selectable sample
rates. The *fast® rate (32 kHz) provides good
audio quality (suitable for music or voice)
with a memory capacity of slightly over two
minutes. This is what most broadcasters use,
as two minutes is usually sufficient time for
most messages. The *slow” sample rate (16
kHz) doubles this storage time, but with
reduced (voice-only) audio quality.

Using DigiStor is quick and easy. There
are both Mic and Line input jacks on the
front panel. Just feed your audio into the
appropriate input, flip the switchto *Record*
and start recording.

Oncethe message is in DigiStor's digital
memory, the unitis ready for use. A modular
cord connects DigiStor to any modular phone
jack. When the line rings, DigiStor will an-
swer the line and play the message to the
caller. The unit can be set to play the mes-
sa§e once only, or continuously until the
caller hangs up.

Since DigiStor was introduced, we have
developed two important enhancements.
Some applications require more memory
time; we can now quadruple DigiStor's
memory, so it provides over eight minutes of
record time with good audio quality.

Some other applications required even
better audio quality, such as news services
that distribute actualities via dial-up phone
line. Forthese users, we are able to increase
the sample rate to improve the bandwidth
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and lower the noise and distortion. This
version of the DigiStor really does sound as
good as a cart machine playing back over a
phone line.

For applications other than phone-line
use, DigiStor can be controlled with simple
contact closures to activate the Play, Stop
and Record functions.

Broadcasters have always liked the PR
and*community service® aspect of providing
information service lines, but havent liked
the expense, unreliability and difficulty that
goes with using old and tired cart machines.
Digistor makes information line service easy
and reliable with digital technology.

For more information, please call Henry
Engineeringat 818-355-3656, fax 818-355-
0077 or circle number 111 on the reader
service card.
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Equipment Report:

Solution Fits the Big Picture
by Kevin Nosé, Telos Systems

Digital signal processing (DSP) technol-
ogy can accomplish tasks that were previ-
ously impossible with solely analog compo-
nents. One example is the digital adaptive
telephone hybrid pioneered by Telos in the
mid 1980s. Adaptive hybrids achieve ex-
ceptional performance in extracting send
(studio) audio from receive (caller) audio on
a standard telephone line, resulting in full-
duplex conversation.

The first problem is to obtain consistent
output level and tonal quality from the tele-
phone line. Nominal levels canvary as much
as 30dB between calls duetotelephone line
conditions. The 100 Delta utilizes a digital,
|o§arithmic (dB linear) compressor that uses
a teed-forward topology to normalize call-
to-call levels.

This type of compressor provides level-
independent operation, which is critical for
telephone-related applications. The *smart'
response of the compressor in the 100 Delta
imparts the least amount of processing re-

Equipment Report:

Racom 1700X Tele-Vote
by Dave Williams, Racom Products. Inc.

The Tele-Vote is a new automatic tele-
phone polling system developed to make
telephone polling more convenient, flex-
ible, accurate and cost effective.

The 1700X is a unique system which
provides the user with the ability to poll up
to six callers simultaneously, provide a digi-
tal, user-recorded greeting message, pro-
vide each caller with up to five different
touch tone responses, tally each vote on an
LCD display and provide a thank-you mes-
sage.

5 Installing the Tele-Vote is very simple.
For each line ordered (up to six) a modular
phone cord is provided that can plug di-
rectly into any existing RJ11 jack. Each line
has ring-detect circuitry which allows the
Tele-Vote to answer the phone on the first
ring. Each line is also capable of detecting
CPC which allows the Tele-Vote to discon-
nect even when a caller doesn' vote.

The Tele-Vote is a completely solid
state device; there is no tape and no moving
parts to wear out. The greeting and thank-
you messages are recorded via microphone
or an optionaltape input. Incoming audio is

Telos 100 Delta

quired so that the natural dynamics of the
caller's voice are retained.

Since the bandwidth of a telephone
lineis about 3.5 kHz, it is narrow enough for
three frequency bands to do a good "cor-
recting’ job. The 100 Delta takes advantage
of DSP to dynamically vary the high and low
bands so that overall tonal quality more
closely resembles the natural characteristics
of speech.

The second problem encountered in
the radio context is feedback. The tele-
rhone interface is often monitored through
oudspeakers, and open microphonesinthe
studio can create a feedback path. The 100
Delta deals with this issue in two different
ways: pitch shifting and acoustic ducking.

Digital pitch shifting of a few Hertz,
placed on the send-to-phone line path,
prevents feedback from occurring while still
allowing full-duplex operation.

The acoustic ducking helps prevent
feedback by reducing the aucﬁo Fevel in
either the send or receive direction, thus
reducing the overall loop gain. The 100
Delta's digital ducking has been refined to
minimize its noticeable effects on the audio
signals.
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Both send and receive audio paths
have the equivalent of high quality noise
gates with user adjustable depth and with
attack, hold and release times refined for
speech. The triggering mechanism that controls
both gates is intelligent enough to sense
which direction shouldbe active and appro-
priately gates the other direction.

All of the above components are tightly
integrated onto a single DSP chip and the
parameters of each have been optimized for
broadcast applications. Though most of the
adjustments come ‘pre-tweaked’ in soft-
ware, the most important controls are ex-
tended to the user so that the 100 Delta can
be custom-tailored to suit the sound of any
station.

For more information, contact Telos
Systems at 216-241-7225, fax 216-241-4103
or circle reader service number 112

Racom 1700X Tele-Vote

digitally sampled and stored in a semi-con-
ductor memory, allowing callers to hear a
dear, natural-sounding voice prompting them
to vote.

Callers vote by simply pressing keys on
their touch-tone pad. For example: Let's say
you are taking a poll on how your callers
think the President is doing. First, they call
your polling number, which Tele-Vote an-
swers. The unit plays your custom greeting
and asks for the vote. It might go something
like this: "Welcome to WWWW:s telepoll,
brought to you by Wally's Widgets. If you
think the President is doing great, press 1;
good, press 2; okay, press 3; poor, press 4;
andterrible, press 5. The callerwould select
a response and then hear the thank-you
message.

Once entered, the votes are automati-
cally tallied on the unit's LCD display, show-
ing how many times each number has been
pressed. This way, the results are shown in
realtime, as they happen, and the final tally
is obtained by simply looking at the display.

The Tele-Vote comes standard with
oneline and 1.5 minutes of storage time. Up
to five additional lines and 48 minutes of
storage time are available for larger applica-
tions. Other options include: battery back-
up, counters for tallying the total number of
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calls received, 19-inch rack mount and a
back-lit LCD display.

The greeting and thanks messages may
be turned off and there are safeguarding
features available which prevent callers from
'stuffing the ballot box.*

Racom also manufactures a large line
of custom digital message repeaters for use
asinformation lines and sports score services
that are capable of handling up to six phone
lines and 48 minutes of storage time.

All lines operate independently and
plug into RJ11 jacks for easy installation. A
full array of custom software packages are
also available to fit almost any broadcast
need.

For more information call 800-722-
6664 or circle number 113 on the reader
service card.
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Continued from page 48

Help From Consultants

Financial pressures have encour-
aged many stations to use Contract or
Consulting Engineers instead of main-
taining their own technical departments.
This has reduced the financial burdens
on stations but greatly increased the
responsibilities of local management.
Managers must now decide what engi-
neering services are needed and plan
their budgets accordingly.

How do you decide what must be
done to keep your facility operational
and legal? What could be done to
improve your facility’s competitiveness
and what can be left undone without
seriously threatening your station? You
can't possibly keep track of all of these
technical issues and also run a station.
You must seek reliable technical ad-
vice. Choosing the right person can be
tricky.

Establishing the right relationship
with your contract and consulting
engineers makes a major difference in
the cost and effectiveness of the service
you receive. The panelists for the ses-
sion "’Practical Suggestions for Dealing
with a Contract or Consulting Engi-
neer”’ will cover all aspects of this chal-
lenge.

Moderator Paul Montoya spent
years working as a station engineer.
When the market changed he formed
his own firm to provide a full range of
engineering services to broadcasters in
Colorado. He is joined by Gary Cavell
of Lahm, Suffa and Cavell who also
worked atthe station level, then moved
into a consulting position.

Barry Victor of the Victor Group
not only provides construction and
ongoing maintenance for a group of
stations in California but assists several
broadcastequipmentmanufacturersin
research and development. John Bis-
sett, who operates Multiphase Con-
sulting, also logged a great deal of in-
dustrial experience with Delta Elec-
tronics before offering his services di-
rectly to broadcasters.

Jim Stanley and Chip Morgan both
head highly successful multi-engineer
firms that specialize in continuing main-
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tenance contracts for radio facilities.
The final panelist is attorney Chris Imfay.
As general counsel for the Society of
Broadcast Engineers, Imlay has devoted
a great deal of time to defining the
responsibilities of the engineers who
provide contract services and the broad-
casters who hire them. Don't guess
about getting your money’s worth. Get
some realistic guidance from people
who deal with the questions success-
fully every day.

Yes, It's SuperTuner!

Knowing how your station sounds
is important, but sometimes it’s diffi-
cult to decide if it's right or wrong. It’s
discouragingto keepyour radio station
sounding good knowing that your clients
can’t really appreciate that sound on
the radios they usually use. Several
years ago the NAB began seeking a
solution to the problem. It's finally ready!

On Thursday, September 10 at
9:00 AM you can see "The NAB Su-
perRadio — featuring AMAX: A Techni-
cal Description and Demonstration.”
Moderator Stan Salek from Hammett
and Edison was the chief architect of
this radical radio as a member of the
NAB Office of Science & Technology.
He will be joined by Robert Heiblum of
Denon USA, the company chosen to
make the final production version of
the tuner.

Other panelists will include Glynn
Walden, Director of Engineering for
Group W and Ted Snider, President of
the Snider Corporation. As members
of NAB’s AM Improvement Commit-
tee, they were major forces behind the
push for the dramatically upgraded
radios that comply with the AMAX stan-
dard.

Also on the panel is consultant
Almon Clegg, who contributed design
support for the receiver. Hear a truly
outstandingradioand learn how to use
it to evaluate your station. Whether

you useit as a test instrument or a perk
to impress your best clients, the NAB
SuperRadio is a powerful addition to
your equipment compliment.

Digital For Remotes

Recent advances in digital tech-
nology are dramatically improving the
quality of remote broadcasts. Imple-
menting these new technologies with-
out breaking your budget requires a
whole new range of understanding.
Where are digital facilities available?

Who can supply the necessary hard-
ware? Which of the several available
delivery methods is the most cost effec-
tive and reliable for my operation?

These are just some of the ques-
tions that session moderator Tom Corelli
will pose to a panel of experts in "New
Backhaul Alternatives for Remote Broad-
casts.” In his job as Media Services
Coordinator for the National Basket-
ball Association, Corelli is answering
these very questions every day.

His panelists will include Dave
Anderson, VP for Operations at IDB,
Inc., suppliers of awide variety of satel-
lite and fiber based communications
services. He will be joined by Bob
McCarthy from AT&T who specializes
in providing Digital Switched 56 serv-
ice to broadcasters.

By using newly developed encod-
ers and decoders, this service provides
two-way 15 kHz audio over dial-up
data lines. Daniel Joffe is a product
engineer for Integrated Network Cor-
poration, one of the companies offer-
ing encoders and decoders for Switched
56 Services. Another equipment pro-
vider is Comrex. Chief Engineer Tom
Hartnet developed their Switched 56
codecs, then traveled around the world
to testthem on avariety of phone lines.

To discuss wider ranging services,
Paul Manuele, a broadcast services
spedialist from GE Americom and Evette
Fulton of Comsat Communications
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... continued

Center will join the panel. The new
services are powerful tools, but you
need good advice from experts like
these to use them without wasting scarce
cash.

Behind the LMAs

The LMA rage is sweeping the
country. Broadcasters from small mar-
ketsto the largest cities are considering
ways to increase their sales effective-
ness by combining efforts with others.
These agreements can take forms rang-
ing from simple programs to combined
sales efforts for stations that serve di-
vergent audiences, to full scale simul-
casting using a single resource to pro-
vide programmingservice to aseries of
communities.

These agreements are attractive
because of the economies they offer,
but making an LMA work requires careful
technical planning. Making a wrong

decision can turn the potential reve-
nue source into a costly nightmare. As
President of WZNF Radio, moderator
Mark Rollings operates a successful multi-
station/ multimarket LMA in west central
linois.

Rollings will discuss the secrets of
his success Thursday at 2:00 PM in
""Gearing Up for An LMA." He will be
joined by Dan Rau from Marti Elec-
tronics, Mike Shott from WHIS radio
and Norma Lyda from WHKP Radio.
Don't leap into an LMA unprepared.
Find out the right questions to ask from
people who have had to answer them
first hand!

RDS Possibilities

Radio Broadcast Data System,
known as RBDS or RDS, is a technol-
ogy that allows broadcasters to trans-
mit text information as well as their
regular programming. The U.S. is strug-
gling to adopt a standard that will carry
this technology into the mainstream of
consumer products. Find out what
impactthiscapability may have onyour

station operation.

Milford Smith, DE for Greater
Media, will lead the discussion. He will
be assisted by David Benjamin from
Community Pacific Broadcasting; Mark
Kady from Delco Electronics; Charles
Morgan from Susquehanna Broadcast-
ing; Greg Skall from Pepper and Co-
razzini; Jerry Lebow from Sage Alert-
ing, John Casey from RE America, and
Matthew Straub from Axcess USA.

Questions to be considered in-
clude the scope of RBDS service. Is it
simply a "smart tuner” that displays
station format information on the front
of the radio oris it more? Can informa-
tion broadcasting via RBDS provide a
new and distinct income source for
broadcasters? How would such a serv-
ice be structured and what impact would
it have on existing bandwidth and in-
terference limits? The answers to these
questions are being decided now and
your station’s profitability could be
hanging in the balance. Be sure you
know what'’s happening.

(continued on page 56)

WHY GAMBLE ON YOUR

NEXT NEW CONSOLE WHEN...

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

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

llluminated select switches & mixer
controls lasting 5 - 20 times longer than
consoles costing thousands more;

Reader Service #115

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.

RESEARCH
_—

RAMK

3501-4 SUNRISE BLVD
RANCHO CORDOVA, CA 95742
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Processing in the '90s

The sound of your radio station is
your only product. Most stations use
some form of audio processingto con-
trol and tailor that product. How good
is your processing? If you are still using
the same processor, adjusted the same
way as you did five years ago you are
penalizingyourself and your audience.

Generally, the sound of today’s
.CDs is better than viny! but their robust
high energy content, wider dynamic
range and reduced noise require sub-
stantially different audio treatment to
achieve a satisfactory product. Manu-
facturers have redesigned and upgraded
their processors to meet this need.

Find out what has changed as
moderator Dennis Ciapurafrom Noble
Broadcast Group leads Frank Foti from
Cutting Edge Technology, Bill Ammons
from CRL, Steve Hnat from Hnat/Hin-
des, Bob Orban from Orban Division-
AKG Acoustics, Paul Anderson from

Gentner and Vick Sherrill from Audio
Animation through a tour of the latest
tools of audio "Processorcery.” You
can't afford to be the last one in your
market to learn how to bring your sound
up to date!

Digital, the Right Way

You don't have a lot of money to
spend for equipment, but the equip-
ment you have just won't last forever.
What do you do? The digital revolution
is presenting a whole rash of exciting
new possibilities for broadcasters but
how do you decide what to buy?
Nobody wants to buy the very last
analog cart machine ever made, but
the road to bankruptcy is paved with
purchase orders for the "newest, most
advanced, cutting edge widget’’ that
was eclipsed by the “right machine”
that was introduced six months later.

How do you tell the “right ma-
chine’ from a concept that can barely
stagger out of the research lab? There is
no absolute answer but Al Kirschner,
Director of Engineering for Westwood
One, has gathered a panel of DEs and

equipmentvendors to offer some prac-
tical guidelines for making the best
possible decisions.

The experts will include Tom Harle
from Harris Allied, Bert Goldman from
Shamrock Broadcasting, Art Reed from
Bradley Broadcast Sales, Tom McGin-
ley from Cook Inlet Radio Partners,
Tim Schweiger from Broadcast Supply
Westand Candy Clark from Broadcast-
ers General Store. Bring your toughest
purchasing decision and challenge the
experts. Even a glimmer of insight is
better than buying blind.

All New Digital Seminar

The highlight of Radio 1992 tech-
nology management series is the Digi-
tal Radio Seminar on Saturday. This
day-long program will give you the
knowledge you need to guide your
station successfully into the digital age.
Whether you're trying to choose the
right studio equipment or preparing to
expand your service, digital is in your
future. Seize this chance to understand
the technology and ask your questions.
Don'‘t miss the perfect opportunity to
insure your digital future.

terrestrial networks.

for the best.

Z

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

6'6'5 Audio Froducts

Crystal Clear Digital Audio
A Division of Corporate Computer Systems, Inc.
33 West Main Street Holmdel, N J 07733 U.S.A
908-946-3800 Fax: 908-946-7167

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

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

™

Radio Guide Page 56

See us at NAB Radio Show, Booth 921

Reader Service #116



NAB Sessions

Continued from page 56

Since the technology has devel-
oped at breakneck speed, it has spawned
its own terminology and created a whole
new set of criteria for judging equip-
ment performance. If you don’t know
the language you can't flourish in the
culture.

Professor Ken rohlmann has given
thousands of people the tools they need
to understand digital audio through his
music engineering classes at the Uni-
versity of Miami in South Florida, his
articles for audio magazines, and his
books, including the standard refer-
ence “Principles of Digital Audio.”
Pohlmann opens the Radio 1992 Digi-
tal Seminar with a “Technology Tuto-
rial -- Defining the Basics’” on Saturday
morning.

Whether you have followed the
growth of digital for years or just de-
cided that you need to find out what’s
goingon, you’llwant to get up and get
to this session at 9:00 AM. Pohlmann’s
clear, concise style and in-depth un-
derstanding of the subject will prepare
you to understand the rest of the day’s
material as well as for the decisions you
need to make for the rest of this digital
decade.

Making the Transition

Digital technology has permeated
every aspect of radio station operation.
From network distribution to audio signal
storage to studio/transmitter links, the
digital ageis here. This has dramatically
improved audio quality, but most sta-
tions don’t have the money or the
opportunity to build an entire new
facility. The challenge is mapping a
solid strategy for transitioning your
facilities into digital.

What equipment should be re-
placed first? Which digital technolo-
gies are compatible and which aren‘t?
How difficult will it be to intermix digi-
tal and analog equipment? What are
the practical results of repeated digital-
to-analog transformation? How can
you choose equipment that won't be
rendered obsolete by future develop-
ments?

At 10:30 AM, Don Lockett from
National Public Radiowill lead a group
of industry experts considering these
questions in “’Building the Digital Ra-
dio Facility — Managing the Transi-
tion.”” Their answers may surprise you
and their advice can save you thou-
sands of dollars and hours of frustra-
tion.

Digital — Right Now

In addition to improving the qual-
ity of traditional programming, digital
technology offers broadcasters substan-
tial opportunities to expand their busi-

nesses. In the third part of the Digital
Radio Seminar, at 1:30 PM, a group of
visionaries offer practical suggestions
on possibilities you can pursue today!

Doug Talley from Digital Planet
Radio tells broadcasters how they can
add their signals to digital pay radio
selections on cable. Ken Malinowski
from Scientific Atlanta Broadcast Radio
and Data Systems will explore the
expanded services available using
Spectrum Efficient Digital Audio Trans-
mission (SEDAT) equipment. Albert Stem
from SpaceCom Systems offers details
of enhanced broadcast services using
FM cubed digital satellite technology.

Linda Donahue completes the
panel from a unique viewpoint. Do-
nahue began her career as a customer
service representative for a telephone
company sellingtraditional leased lines
to broadcasters. She now heads Cali-
fornia Digital, a company that offers
broadcasters services ranging from
Switched 56 transmission through small
aperture transportable Ku band uplink

packages. You can make more money
by serving new audiences. Let these
examples fire your imagination.

Finally...DAB
Digital Radio Broadcasting is comi
We will conclude the NAB Digital
Radio Seminar at 3:00 on Saturday
with a careful study of the proposed
standardization process. Randy Brunts
of Delco, the chairman of the EIA Digi-
tal Audio Radio committee, will chair
the session. Tom Keller of EIA’s engi-
neering department will present de-
tails of the proposed testing program.
Each of the eight registered DAB
systems proponents will then be al-
lowed time to present whatever details
or demonstrations of their equipment
they wish to reveal. Thisis your chance
to become part of determining the future.
It’s not too late to take advantage
of the NAB Radio 1992 Technology
Management Sessions. For full registra-
tioninformation, calltol! free 800-342-
2460 or fax 202-775-2146. For further
details on Technology Management
Sessions call the NAB Office of Science
& Technology at 202-429-5345.

Andy Butler is an engineer with
NAB’s Office of Science & Technology
and coordinates engineering programs
for NAB-sponsored conventions.

(9] aET] o] oki] aki]

Free.

Our FREE spares kits
v~ include every solid
EERR 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.
QEI CORPORATION

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

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

QIIIIJTY . Encumm o IIIHWATIM
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Equipment & Technicai Services
Exhibitors at NAB Radio Show

(As released by NAB — subject to change;
check show program)

360 Systems 835

A.F.C.C.E. 948

AKG Acoustics 440

Arrakis Systems 141

AT&T Digital Audio Technology 131
ATI - Audio Technologies, Inc. 621
Audio Precision 721

Audio Processing Technology 125
Auditronics 314

Broadcast Electronics 320
Broadcast Products, Inc. 752
Broadcast Programming 656
Broadcasters General Store 431
BSW - Broadcast Supply West 262
Burk Technology 821

Central Tower 554

CRL - Circuit Research Labs 734
Clark Wire & Cable 263
Columbine Systems Inc. 628
Communications Data Services 763
Computer Concepts Corporation 112
Comrex Corporation 228
ComStream Corporation 523
Continental Electronics Corp. 405
Corporate Computer Systems 921
Cutting Edge 431

Dalet Digital Media Systems 562
Dataworld 434

Denon America, Inc. 308

Dielectric Communications 608
Dolby Laboratories Inc. 129

Special Section:

NAB Radio Show Hours
and Exhibitor Listings

Enco Systems, Inc 653

ERI - Electronics Research, Inc. 651
Eventide, Inc. 121

Fidelipac - New Orleans Hilton Suite
Freeland Products, Inc. 316
Gentner Broadcast Systems 735
Harris Allied 514

Henry Engineering 514

ITC - International Tapetronics Corp. 634
Intraplex 462

Jampro Antennas, Inc. 906

LDL Communications, Inc. 635
Marti Electronics 534

Media Touch Systems 362

Moseley Associates, Inc. 704
Motorola, Inc. 916

National Supervisory Network 429
Nautel 734

NPR Satellite Services 537

Exhibit Hall
Hours:

Pacific Recorders & Engineering 659
Prophet Systems 414

QE| Corporation 840

RCS - Radio Computing Services
Radio Systems 422

RE America 162

Register Data Systems 212

Sabine Musical Manufacturing 139
Scientific Atlanta 728

Shively Labs 705

Smarts Broadcast Systems 914
Systemation 708

TTC - Television Technology Corp. 207
Telos 262 & 431

TFT, Inc. 155

The Management 625

TM Century, Inc. 804

Wheatstone Corporation 839
WireReady Newswire Systems, Inc. 831

Thursday, September 10: 10:00 AM - 7:00 PM
Friday, September 11:
Saturday, September 12: 10:00 AM - 2:00 PM

10:00 AM - 7:00 PM

It’s All Here...

Exposition

or fax 202/775-2146.

* Top DAB Experts and Insights @
e Full Day Digital Radio Seminar

¢ In-Depth Technology Management Sessions
¢ Everything on AM Improvement and AMAX

¢ Complete Radio Equipment Programming and Services

@

¢ Plus, radio’s top players and its brightest stars

Register Today! Call 800/342-2460, 202/775-4972

WHERE RHI]I[]SB[ST 3
COINECT

NEW ORLEANS

SEPTEMBER 9-12. 1992
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The "T" Line

These highly efficient solid - state AM transmitters yield the broadcaster superb audio performance
whether operating in stereo or mono. The economic pay back can be realized quickly due to the very
low power consumption and no routine replacement of
vacuum tubes. Modular construction for easy maintenance
and each transmitter will automatically reduce power should

a failure occur.

The Continental "T" Line of transmitters range
in power from 300 to 5000 watts. The 1 kW
through 5 kW transmitters come standard with
the following features:

Interchangeable Modules
(no tuning required) =—=E=E=E==

Lightning Protection

Over-Temperature Sensing

Full Cabinet Cooling

VSWR Protection

Remote Control Compatible
Power Cutback

Modular Construction

Module Status and Monitoring

Let Continental show you how to watch your bottom line with a new “T" Line transmitter.
Contact Continental first.

Continental Electsonics Corporation

® P.O. BOX 270879 DALLAS, TEXAS 75227-0879 214-381-7161 TELEX: 73-398 FAX: 214-381-4949

See us at NAB Radio Show, Booth 405 Reader Service #119
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Products & Services for the Radio Industry

CHARLOTTE, N.C.

LOW PRICES / EXPERIENCED STAFF
NEW AND RE-BUILT R.F. AND AUDIO

"Serving the World With Quality"

This Month’s Special

Two Track Digital
Audio Work Station

$1,975 « Complete
Call For Details

"Large Electron Power Tube
Rebuilders Since 1940"

Freeland Products, Inc.

75412 Highway 25
Covington, LA 70433

800-624-7626 or 504-893-1243
Fax 504-892-7323

TOLL-FREE / 800.438.6040
FAX / 704.889.4540
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NAB Radio Show, Booth 316
& e N:EiEcTRONICS RESEARCH, INC.

2= T,
= ARM s R ON G 108 Market Street « Newburgh, IN 47630
== (812) 853-3318 » FAX (812) 858-5706 Fo™y
T TRANSMITTER £23
1943 - 1993
D,

PRODUCTS

Broadcast Antennas

g World Leaders in rebuilt transmitters’

AS, STL'S

AM-FM-TV TRANSMITTERS, FM AN'I:_ENN

See your
transmitter WORKING in
our showroom BEFORE

you take it home!

NO ONE ELSE
OFFERS YOU MORE

TRANSMITTERS are
f'ﬁ'!??'rﬁim on YOUR Master Antenna Systems "{;1:%
gequerl)cya Filters & Combiners LIA"N‘- ~
* Guarantee: SF i}
» Parts and technical support / / / % Ig‘:lnet;;cw System = J]
with every puv.chase , / / / Super Hi-Power
* Expedited Service Available ’« %%% SERVICES FM Antenna
Tm:%%lgsrgsmw % % % Antenna & Tower
é/// Installation
%

i/, FAX (315) 488-1365
LU Over 500 customers
in 30 countries

L ARMSTRONG INTERNATIONAL (B

HABLO ESPANOL 0
Phone 3054711175 AP moTRONG

FAX 305.471.1182

~.
. ~
IONG SOUTHWEST
$12.599-0789
Fax 512.599.0799
San Antonlo, TX
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ARMSTRONG
TRANSMITTER
Corporate Office
5046 Smoral Rd.
Syracuso, NY 13031
PHONE (315) 488-1269

N
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Directional Antennas

Field Technicians
Structural Analysis
Antenna Test Range

* 49 Years of Experience
* Registered Electrical &
Structural Engineers
* Broadcast Consulting

Engineering Services

uy"‘mwA K

T R A e

T4

Muttiplexer smrn‘wlth Alarm Monitor

If You Demand Excellence, Make ERI Your
Single Source For Antenna & Tower Products.
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PI' Od uct Gu ide | Transcom Corporation !

Serving the Broadcast Industry Since 1978

Products & Services for the Radio Industry

1kW FM 1964 Gates FM1C
1kW FM 1978 Collins 831C2
1kW FM 1971 830D

2.5kW FM 1978 CCA 2500R

Call
CORTANA

. The
sﬂ%&;r Affordable
/ )

i
I
|
I
I
3kW FM 1975  CCA 3000D I
3kW FM 1974  Harris FM3H

5kW FM 1971 Collins 830E [
5kW FM 1971 Sparta 605 |
15kW FM 1975  AEL 15KG I
20kW FM 1974  RCA BTF 20E1 0

,orda 25kW FM 1981 Harris FM25K
Lightning 25kW FM 1988  TTC 25,000 |
Prevention |
System |
|
|
I
|
I
I
I
|
|

+ 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

ECorporaluon

Write for a Free Brochure.
P.O. Box 2548, Farmington, N. M. 874S9
Call (505) 325-5336

30kW FM 1980 BE FM30

1kW AM 1982 Continental 314R1
1kW AM 1974 Harris BC1H
2.5kW AM 1982 CCA 2500D
2.5kW AM 1976 McMartin BA2.5K
S5kW AM 1968 Harris BC5H

5kW AM 1972 CCA AM5000D
S5kW AM 1977 RCA BTA 5L
S50kW AM 1977 CCA AM50000D

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

——————— e/
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WireReady

Offering a real choice for today's radio news

[

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...

Damned if you do, Damned if you don't...

Today, if you still get your wire news service(s) on a printer,
you spend hundreds of dollars a year on paper and ribbons
and get very little for your money, except a royal headache.

And if you've seen our competition, they charge you
as much as $700/year just to maintain their basic software. J f..:p‘;
And it you want to expand, they begin to double and triple y;_.

their fees. Want to pull in more than one wire service? More | rores
bucks. Unless you talk to us...our systems cost g ot less. @

» 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 agencies and a nuclear-powered aircraft carrier and we think we can
handle your needs too. We'll be happy to send you references, information, or a demo, so give us a call today.

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

(508) 443-8181 (800) 833-4459 FAX (508) 443-5988
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MARA’THON PRODUCTS CO,

$1 .75 ea. ,FOB ,out plan_t, 48 hrs. dehvecy.

New NA’B Marathon cadridges

35 Years professional experience!
Lifetime member AES, R.D. Myers Sr.

69 Sandersdale Rd.
~__Charlton, MA 01507
508-248-3157 or 508-853-0988

Manufacturers of Audio Devices, Continuous Tape .
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FM BROADCASTERS!!

We can meet all your
FM transmitter needs!!

SOLID STATE - LOW POWER

Amplifiers and transmitters are available at the popu-

! ..‘_’.—:'—ﬂ lar levels of 30W, 100W, 300W, 500W, and 1KW. All

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

o . ONE AND TWO TUBE HIGH POWER
I Medium transmitters with broadband solid state drivers
and one zero bias grounded grid triode in their PA are
X 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
J of 15KW, 22KW, 25KW, 30KW, 40KW, and 50KW.

A~ ’
£ EnerqgyOnix
t

— 752 Warren Street Hudson, New York 12534

(518) 828-1690 FAX (518) 828-8476
A Wise Enterprise
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LDL COMMUNICATIONS INC

For your full turn-key or individual component
needs...LDL supplies a full range of product
and services for the FM broadcaster. RF
transmission products include low power,
side-mount antennas as well as high power,
broadband, multi-channel antennas and
combiners.

CONTACT:

LDL COMMUNICATIONS INC
14440 CHERRY LANE CT, #201
LAUREL, MD 20707
Telephone: 301-498-2200
Fax: 301-498-7952

NAB Radio Show, Booth 831 Reader Service #128

Improve Your
Studio Acoustics
With AZ Acoustical Materials

To help you sound your best, of your broadcasts

you need good room acoustics.  or productions.

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

Factory-direct pricing! Complete AZ product selection! Friendly service!
FREE LITERATURE! I ‘ l1"Well

Call (800) 842-9790
6125 Blue Circle Drive « Minnetonka, MN 55343 = (612) 939- 9845 * (800) 842-9790
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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.

Oll Filled Filter 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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Features:

16 pots - 14 dual and 2 with 8 inputs each
Machine control for all inputs
Legend strip for input

VCA level control

Electronic switching

No audio transformers
Penny & Giles linear conductive plastic pots
Schadow selector switches

Engraved front panel

Pluggable miniature terminal strips

Up to 8 patchable microphone preamplifiers
Easy input level selection

Optional Autoclock or Autocount

AUTOGRAN

CORPORATION
1500 Capital Avenue, Plano, Texas 75074
(800) 327-6901 (214) 424-8585 Fax (214) 423-6334
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AN FM PROCESSOR / GENERATOR
FOR $1875.  ARE WE SERIOUS?
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Simplicity is the keynote of this full-
featured, integrated FM Processor/Generator.
Simple in concept, but without compromise
in performance. It features gated, gain-riding
AGC, split-spectrum compression and limit-
ing, active overshoot compensation and digi-
tal synthesis of the composite multiplex out-
put. There’s even internal combining and a
pilot sync output for RDS.

Just as amazing as its value is the way it
sounds. Simplicity in circuit design yields a
transparency that's often missing in more
complex products.

We call our Model 715 "DAVID" because it
can hold its own against bigger (and much
more expensive!) competitors.

DAVID - great sound and great specs for
$1875. Are we serious? You bet!

Inovonics, Inc.

1305 FAIR AVE., SANTA CRUZ, CA 95060
TEL: (408) 458-0552  FAX: (408) 458-0554
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TELE-VOTE

Multi-line Telephone Polling System
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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

’J@ S

a PRODUCT INCORPORATED

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

Harris Allied
Richmond, indiana By Judith Gross

Founded in 1974 as an outgrowth of a 1960’s theatrical
lighting business started by Richmond, Indiana native
Roy Ridge, Allied Broadcast Equipment grew over a
decade and a half to become the largest supplier of
broadcast equipment in the U.S.

Richmond headquarters, about to be

In 1988, Harris Corp., the then 66-year-old offshoot of
endowed with a new Harris Allied logo. P y

the Gates Radio Company, acquired Allied Broadcast
Equipment and Harris Allied was formed. Herewith,
some scenes from a recent visit to Richmond.

An elegant welcome. Roy Ridge, former DJ, theatri-
cal buff, and Allied’s founder.

Harris Allied became a digital innovator
with its digital demonstration studio.

Harris Allied’s VP, World-
wide Sales, Gus Ezcurra,
perpetually on the phone.

The modern offices sit
in the space formerly
occupied by a private
film theater.

Harris Allied’s heart and soul,
the technical support shop.
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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 Vi

favorably with equalized analog lines.
Call us at INTRAPLEX for full details

and a quotation. h.ltraplex

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

See us at the NAB Radio Show Booth 462 Reader Service #137
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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 timer.

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

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

Satellite /Live-Assist Operation.
Total support, including automatic

stereo audio board, DCS lets you back-fill of breaks.

program a day, Support of multi-cut
a weekend, “carts”

even entire o Complete audit of all
weeks! DCS activity -- airplay of
AUTOMATE \ audio, relays, etc,
EVERYTHING, FROM I >LUS FEATURES O1 S
PRODUCTIONTO BILLING. ) rQ

Production Studio. DCS simplifies
board work and replaces the muddy
sound of analog tape with crisp CD
sound quality.

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

Szmultarwous 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.

= High qualitv data reduction, without
distortion

* No pre-allocation of disk space
required.

See us at the NAB Radio Show Eooth 112

Filler Window. This special
pop-up window gives you quick
access to PSAs, jngles,
promos and ather fillers.

Record Line. Shows
what DCS is currently
recording.

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

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

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

SLE

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

FREE UPDATED DEMO DISKI

(ATTN: MARKETING)
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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-
trolied 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.






