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Canadian cities launch digital radio, 

even as IBOC moves ahead in the 

U.S. Are multi-mode receivers next? 
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DIGITAL NEWS 

FCC Begins Terrestrial 
Digital Rule Process 
by Leslie Stimson 

WASHINGTON The FCC has laid 
down an initial road map for developing 
radio's digital audio broadcasting systems. 
Proponents of in-band, on-channel DAB 
technology expressed pleasure that the 
regulatory process 
has taken a large 
step forward. 

Observers said 
the release this 
month of the long-
awaited Notice of Proposed Rule Making 
on digital audio broadcasting shows the 
FCC believes in the development of DAB 
technology for radio, a vital step in 
bringing new digital systems to stations 
and receivers to consumers. 

"It's a positive and historic step for-
ward," said USA Digital Radio President 
and Chief Executive Officer Robert 
Struble. "Specifically, the commission 
has found merit in our assertion that 
workable IBOC technology represents 
the best means of implementing DAB in 
the United States." 

DIGITAL Ref) tIRORDERST 

DAB in the public interest 
The FCC stated in the NPRM that 

"fostering the development and imple-
mentation of terrestrial DAB is in the 

public interest." The document seeks pub-
lic comment on tentative criteria so it can 
decide whether a specific DAB system 
would be viable as a national standard. 
Comments to MM Docket 99-325 

would be due 75 days after publication in 
the Federal Register, which would work 
out to approximately mid-January. The 
exact date was not set at press time. 

The FCC stated clearly that the docu-
ment is not a specific IBOC rule making. 
It seeks comments on whether compo-
nents of other digital broadcasting sys-
tems, such as satellite-delivered DAB 
and Eureka- 147, should be included. 

The commission also raised the possi-
bility of using new spectrum, along with 
current radio allocations, for a national 
terrestrial DAB service. Observers said 
the inclusion of non-IBOC alternatives 
was not a surprise, as the genesis of this 
proceeding was in 1990 when the FCC 
first began considering rules for digital 
systems. The original proceeding became 
the rules for satellite-delivered DAB. 

But proponents developing in-band, 
on-channel DAB technology were heart-
ened by the document's content, which 
some said gave more direction on selec-
tion criteria than they had expected. None 
of the proponents developing IBOC DAB 

See DAB, page 10 
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Andy Butler 
Is New SBE 
President 
by Randy J. Stine 

ALEXANDRIA, Va. He may have 
missed the Society of Broadcast 
Engineers' annual meeting in Wisconsin 

Andy Butler 

last month to be with his wife and new 
baby. But when the SBE installed new 
officers during that meeting, his name 

See BUTLER, page 12 

D R 11[11 I III 

AM/FM 

e4111111* 

solid-state technology modular design 

digital audio inputs exclusive Digital Signal future ready 
Processing System 

www.contelec.com 1.800.733.5011 

re-Iee"-e-

CONTINENTAL ELECTROMLS CORPORATION 

Circle ( 1) On Reader Service Card 



2 Radio World November 24, 1999 

• NEWSWATCH• 

LPFM Docket 
Closes 

WASHINGTON The FCC public 
comment period for the proposal to cre-
ate a new class of low-power service was 
scheduled to close Nov. 15. 

In extending the comment period tor 
the fourth time earlier this year, the com-
mission tied LPFM to the proceeding for 
in-band, on-channel digital audio broad-
casting. Public comments for LPFM 
were due 14 days after the FCC released 
its IBOC Notice of Proposed Rule 
Making (Nov. 1). 

The FCC delayed releasing the IBOC 
NPRM at its Oct. 21 meeting, reported-
ly because commissioners could not 
agree on how or whether to relate the 
two proceedings. 

RMLC Sues BMI 

NEW YORK The Radio Music 
License Committee, on behalf of approx-
imately 3,000 stations, has filed suit 
against Broadcast Music Inc. over the 
way BMI charges stations to use its copy-
righted music. The suit comes after three 
years of negotiations. 

Enforcement 
Changes Seen _ +4.• 

In papers in federal district court in New 
York, the stations allege eafithile their use 
of BMI music has declined, BMI continues 
to seek license fees based on a percentage 
of the station's advertising revenues. 

The stations have asked the court to set 
fees that do not make BMI a revenue 
partner of the stations. The stations also 
seek alternatives to BMI's so-called 
"blanket" license, which requires stations 
to pay a set fee regardless of how much 
BMI music they air. 

The RMLC said its stations prefer to 
pay only for music they actually use. 

The RMLC says since consolidation, 
its stations are using less BMI-copyright-
ed music. BMI disagrees. 

From 
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WASHINGTON 'Thè SCC's new 

EitfettementIBw'eaii *as ihie M be opera-
tional on Nov. 8. FCC,-Çlreirman Bill 
Kennar.d4iTst; set plaes:. of the new 
enfeeeMegt-Sageauttp Çorigess-this spring, 
dùrthg héaiiiiis to ieautlioriii thé agency. 

The new bureau consolidates enforce-
ment duties and staffers from four 
bureaus into one. 
Of the four divisions of the enforce-

ment bureau, only two concern broad-
casters: the Technical and Public Safety 
Division and the Investigations and 
Hearings Division. 

The former is responsible for resolving 
disputes over technical issues such as tower 

See NEWSWATCH, page 3 
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NEWS ANALYSIS 

Mergers: How Much Is 
Brokers See No End in Sight,- Advertising Agencies 

Wonder if They Will Feel the Pinch 
by Randy J. Stine centrated radio market. 

When Clear Channel Commun-
ications Inc. announced it would 
acquire AMFM Inc., executives of the 
new radio giant praised their expected 
combined revenues and market share. 
But not everyone is sold on the idea of 
a radio group with almost 900 stations. 
Most advertisers and advertising 

agencies say they have lost bargaining 
power, now that they must negotiate 
with a smaller base of owners in a con-

"Radio consolidation is good for 
radio station owners, but not for 
advertisers," said Howard Nass, vice 
president of local broadcast for TN 
Media. "Consolidation eliminates 
competition, and when you eliminate 
competition you usually see advertis-
ing rates go up." 

In a perfect world, Nass said, consoli-
dation would mean cost savings for own-
ers who would pass those savings on to 
advertisers through lower rates. 

• NEWSWATCH• 

NEWSWATCH, continued from page 2 

marking and lighting, EAS rules, equip-
ment and unauthorized construction or 
operation. The latter will be used to 
resolve non-technical complaints against 
stations such as indecency, enhanced 
underwriting announcements and unau-
thorized transfer of control. 

Other station matters, such as licensing 
and compliance with EEO regulations, 
will remain with the Mass Media Bureau. 

David Solomon is the bureau chief of 
the Enforcement Bureau. Solomon has 
been deputy general counsel since 1994. 

Jane Mago is the new deputy bureau 
chief. Mago has been serving as senior 
legal advisor to Commissioner Michael 
Powell and previously held the same 
position with former Commissioner 
Rachelle Chong. 

New Ownership 
Bill Unveiled 

WASHINGTON U.S. Senate 
Commerce Committee Chairman Sens. 
John McCain (R-Ariz.) and Telecom 
Subcommittee Chairman Conrad Burns 
(R-Mont.) have introduced legislation 
similar to the former minority tax cer-
tificate program. 
Under the Telecommunications 

Ownership Diversification Act of 1999, 
deferrals on the gains realized from the 
sale of a telecom company would be 
allowed under two circumstances: if the 
seller sells a telecom business to an eli-
gible small-business purchaser and then 
reinvests the proceeds in another tele-
com business, and second, if the seller 

sells a telecom business to any purchas-
er, but reinvests the sales proceeds in an 
eligible small business. 
The bill directs the Commerce and 

Treasury Departments to work together 
to establish the criteria, such as net 
worth limits and gross revenues, that 
must be met for a small business or indi-
vidual to be eligible for the program. 

"This bill will create an incentive 
structure that works with the realities 
of the communications landscape," 
stated FCC Commissioner Michael 
Powell. " It recognizes that there is 
room in this industry for small and 
large players and it sets the stage for 
greater participation by many who 
have traditionally been left out." 

CEMAs Hanover 
Steps Down 

ARLINGTON, Va. The head of 
engineering for the Consumer 
Electronics Manufacturers Association, 
George Hanover, announced his retire-
ment effective Oct. 1. 

Hanover was CEMA's vice presi-
dent of technology and standards. He 
worked closely with the FCC and oth-
er federal agencies to create standards 
used in developing regulations such as 
closed captioning and content adviso-
ry, aka the V-chip. Hanover had been 
with CEMA 12 years. He will contin-
ue to work with the association as a 
consultant. 
CEMA's Director of Technology and 

Standards Ralph Justus will serve as 
acting department head. 

Simple Connection 
200 Product Lines - Integrated and Prewired 
Simply Connect to the Turnkey Distributor ... 

BROADCAST  
 RICHMOND 

Too Much? 
"But in the real world, no matter the 

industry, you never see those savings 
passed on," he said. 

If radio rates become too high, Nass 
sees advertisers putting more of their 
ad budgets into local cable and local 
television. 

Allan Banks, executive media direc-
tor, North America for Saatchi & 
Saatchi Advertising, said continuing 
consolidation is confusing for some 
advertisers. 

One-stop shopping 
"You keep hearing about one-stop-

shopping and how these groups can 
handle all of your advertising needs. 
It's not like that yet, and I don't know 
if it will ever happen. It sure sounds 
good. Meanwhile our clients wonder 
why rates are going up," Banks said. 

While radio advertising rates have 
been rising steadily since the passage 
of the Telecommunications Act of 
1996, according to Banks, some of that 
increase can be attributed to a solid 
economy. 

"Rates have gone up partly because 
of supply and demand and partly due 
to consolidation. With the activity in 
the marketplace, from financial to the 
`dot-corn' business, the demand is 
there right now. But part of the 
increase can be attributed to consolida-
tion," Banks said. 

Steve Pruett, Communications 
Equity Associates 

But Bob Igel, president of broadcast for 
the Media Edge division of Young & 
Rubicam Inc., said he does not fear the new 
Clear Channel or any other radio group. 

"The sky is not falling on the ad-buy-
ing field," he said. "I don't agree philo-
sophically with those who say consolida-
tion hurts our business or makes our job 
more difficult. However, it will be a peri-
od of adaptation and change in how we 
do business." 
One of Igel's favorite sayings is that 

"strong media companies make strong 
partners." He believes consolidation 
has made radio a more formidable 
industry. 

Consolidation has even occurred in 
the ranks of the advertising agencies 
in the past year. Just last month for 
example, Interpublic Group merged 

See MERGERS, page 7 

WHAT COMES 
AFTER DIGITAL? 
In the beginning, there were stone axes. 

Then came fire, the wheel, and the steam 
engine. Then came analog audio and then 
digital audio. What comes next? 

Certainly the stone wheel must have looked 
to the caveman to be the greatest discovery 
that ever could be. And to the simple farmer of 
the 1800's, the steam engine was the most 
modern contrivance that his mind could 
imagine. But neither was a terminal technology 
Both have been replaced as time marches on 

Digital audio is also not a terminal 
technology. It is simply where we are now. 

Want to know what comes after digital? Call 
(724) 772-2310 and ask for our white paper 
"Artificial Intelligence, It's What Comes After 
Digital". While you're at it, you could also ask 
for a no-obligation, 10-day demo of COBALT 
BLUWTM, the world's first Neural Network 
audio processor. 
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DAB ... One of These Days 
The FCC's Notice of Proposed Rule 

Making moves digital radio to the fore-
front of industry attention. It also means 
arguments over standards and test proce-
dures are likely to intensify. 
The NPRM itself is "historic," as 

described by the president of USA Digital 
Radio. And I'm fascinated at the prospect, 
however small, that the commission may 
be open to other creative solutions. It 
specifically said it would take ideas about 
how satellite and Eureka digital technolo-
gy might be implemented. 

The FCC may be hedging its bets; it 
clearly doesn't intend to pick a standard 
unless it has to. But if IBOC is not a 
shoe-in, we may also be in for a lot more 
debate and delay. 

Proponents and regulators are saying 
the right things about how excited they 
are over the FCC moving forward. But 
the wheels grind slowly — too slowly for 
some. And there are many doubters. 

In his online column, our Masked 
Engineer Guy Wire recently wrote, 
"Many radio engineers, consultants and 
industry observers are a little apprehen-
sive about the current state of IBOC DAB 
and what it will really bring to radio's 
table for the next millennium.... 

"Each proponent has been digging deep 
to find and discredit any weakness of the 
others' design. It's just too reminiscent of 
the battle waged in the war to establish 
AM stereo. Motorola won the battle but 
the industry lost the war. We can only 
hope it will be different this time." 
A recent e-mail from one equipment 

supplier typifies a simmering sense of 
frustration among many about how long 
the research and testing are taking. 

"We're all blowing it! If many more 
technologies encroach on radio, and if we 
all don't demand a 'Manhattan Project' 
on IBOC, we might all polish our 
résumés, because our traditional cus-
tomer ain't gonna need new equipment. 
"Why is it going to take another year 

for IBOC? We're way behind the curve, 
now. Unlike the advent of TV, color TV 
and FM, there's vicious competition out 
there for ears and eyeballs. Very high-
tech competition. 

"By the time IBOC is approved, will 
anybody care? Sounds like DTV!" 
I might add that "another year" is 

probably optimistic. Watch these pages, 
there's more to come. 

* * * 

Chris Crump, director of broadcast 
sales and marketing for Symetrix, called 
the show "phenomenal." 

"It's always nice when customers 
come by and say 'Hey, I've got five of 
those in my studio and I'm gonna buy 
more.— 

Jim Armstrong of Gentner, Dave Rau of Audemat/Applied Wireless, Paul 
Anderson of Logitek, Cindy Edwards of ABG, Dave Strode of Fidelipac, Elaine 

Jones of Davicom and Vic Carpenter of Orban 

Thirty exhibitors and some 200 atten-
dees showed up at the Audio Broadcast 
Group show in Raleigh-Durham, N.C., 
one of the better regional conferences 
we've seen over the past seven years. 

It typically draws from the Carolinas 
and Virginia. Organizer Cindy Edwards 
told Sharon Rae of RW that some folks 
showed up from the other side of Atlanta. 

"People seemed to really be ready to 
buy now," said Edwards. "We always 
have the lookers, everybody wants to see 
the new technology." 
Tom Raehl is a staff engineer for 

WMHK(FM) in Columbia, S.C., a 
Christian radio outfit. He said he was 
enjoying the show. 

"I'm really learning a lot and finding 
plenty of reasons to talk to everybody," 
he said. "Even the wire display was quite 
fascinating." 

Raehl was referring to Gepco's good-
ies. Greg Hansen was showing off proto-
types of the new 5596 Series digital 
audio cables. The 5596M and 5596EZ 
are designed for 96 kHz transmission. 

George Scheibner, ops director for 
WHQR(FM), Wilmington, N.C., described 
the show as "a visit to Toyland." 

"There's a lot of nifty stuff here," he 

From the Editor 

Paul J. McLane 

said. "Most of which I can't afford. We're 
a public radio station. We just got 
through with our fund drive to stay on the 
air for another six months." 

Sharon Rae and our colleague John 
Casey also took a two-and-a-half-hour 
ride south to New Bern, N.C., to see how 
Wheatstone fared during Hurricane 
Floyd. In an earlier column, I told you 
about that beautiful new manufacturing 
facility. When the Weather Channel 
reported storms bearing down on New 
Bern, we thought of Wheatstone and its 
employees, as well as all the broadcasters 
in that area.We're happy to report that 
President Gary Snow, his staff and their 
new building were not affected 

Prism Fund Helps Minorities 

More ownership of stations by minorities and women is the goal of the Prism 
Fund, an investment initiative announced by leading broadcasters at NAB head-
quarters. Its goal is $1 billion in purchase power. For more on the fund, see the 

opinion box on page 70. 
Listening to CBS chief 
Mel Karmazin speak at 
the announcement are, 
from left, Jimmy Lee of 
Chase Capital Partners; 
Dennis FitzSimons, 
president of Tribune 
Broadcasting; Robert 
Okun of NBC in 
Washington; Preston 
Padden of Disney/ABC; 
and Reg Hollinger, 
Chase Capital Partners. 

"It .c almost like standing 
in front of the transmitter!" 
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GUEST COMMENTARY 

Think Before Changing AM Rules 
by Ralph E. Evans III 

At the risk of adding to the bedlam 
regarding the AM Notice of Proposed Rule 
Making, MM#93-177, I would like to 
voice a few observations from my perspec-
tive of 40 years as a consultant, and as co-
founder of Evans Associates. The proceed-
ing is intended to allow stations to use 
updated technology to make it easier and 
less expensive to do performance verifica-
tions of AM directional antenna systems. 
Reply comments are due Nov. 24. 
I believe there are substantial issues 

which should be raised with respect to 
such major changes in the regulatory 
environment as are envisioned by the 
NPRM. 

There has always been an unfortunate 
schism in the professional broadcast 
engineering community, dividing the so-
called "desk engineers" from the "field 
engineers." Although these perspectives 
are not necessarily mutually exclusive, 
practitioners tend to fall into one camp, 
perhaps as a consequence of information 
overload, and the resulting headaches. 

Theory vs. practice 
Consequently, desk engineers tend to 

be theorists, who base their designs on 
established regulations and formulas. 

Infrastructure built according to theoreti-
cal precepts are generally internally moni-
tored without regard to verifying field mea-
surements. This is the manner in which 
directional FM antennas are installed today. 
On the other hand, the field engineer 

believes that the basic mission of indus-
try regulation and professional standards 
is to reach a verifiable end result, using 
whatever techniques and materials are 
apropos at a given time and place. This 
has always been the manner in which AM 
arrays have been constructed and proven. 

In my view, there are two problems 
with the exclusively desk-driven theoreti-
cal approach. One is that unknown real-
world factors will render the original 
assumptions invalid, and the other is that 
there is no feedback path which could be 
used to improve the theoretical model. 

Lack of this "error correcting" path 
has the potential to impede efforts to 
change the specifications to reflect new 
innovations. 

But isn't AM dead? Who cares? 
I believe we should care, because if 

AM dies, it will be at least the third time 
for this particular phoenix bird. It is my 
opinion that any owner who can't find 
suitable programming for his/her AM sta-
tion today is suffering more from a lack 
of imagination than from market abuse. 

Broadcast engineers should use every 
opportunity to "close the loop" by using 
valuable field data to verify and improve 
regulations and specifications, to be ready 
for the next resurrection. We should not 
necessarily dismiss nonconforming field 
and proof data as corrupt, even if it does 
not agree with our expectations. 

Field engineers should inform our pro-
fessional organizations or the FCC when 
real-world data casts doubt upon existing 
paradigms; and both desk and field engi-
neers must not shirk from their profes-
sional responsibilities for fear of "rock-
ing the boat" or "derailing the process." 
The solution for troublesome field data is 
not to eliminate knowledge of the field 
data, but to use it to improve the technol-

ogy used by our industry. 
Complete exclusion of field measure-

ments is not contemplated by the NPRM 
before us, but the trend it represents is 
clear. It does not strain credibility to envi-
sion a time in the near future when 
"reduction" becomes "elimination." 

Eliminating real-world information as 
a feedback path would reduce the inci-
dence of headaches to engineers, man-
agers and regulators, but I doubt such 

WNYR. As a first reaction, the Canadian 
Department of Communications, initially 
supported by the FCC, opined that theory 
did not allow such interference to exist (hah 
— remember the War of 1812, Yankee). 

Ultimately, armed with extensive field 
data and the North American Regional 
Broadcasting Agreement, the problem 
was recognized and solved with the assis-
tance of the U.S. State Department and 
the FCC International Branch by moving 

We can envision a time when 'reduction' of 
field measurements becomes 'elimination.' 

changes would maintain the legacy 
process of steady improvement to our 
robust and vibrant broadcast network. 
When field measurement expertise is 

a lost art, and field meters are no longer 
economically manufactured, it will be 
impossible to verify either system 
improvements or array impairments. 

As examples of the havoc which could 
be caused, consider AM stations built in 
the 1950s and early ' 60s. It was widely 
assumed that "zero nulls" could be used to 
protect co-channel stations, and that arrays 
employing short towers spaced closely 
together could save on land costs. 

Advocates of these concepts, which 
were initially supported by theory, were 
eventually crushed under the weight of 
massive field data. Measurements taken 
during the intervening 40 years demon-
strate conclusively that zero nulls can not 
be achieved, and that short-spaced short 
tower arrays have serious stability and 
efficiency problems. 

At the time these realizations 
dawned, it made a lot of heads hurt; the 
price of progress appears to be a hurt 
head, as well as eternal vigilance. 

The maintenance of the required vigi-
lance tends to be difficult and financially 
unrewarding. We as engineers tend to 
become bogged down in arcane matters 
while ignoring the broader implications 
engendered by major shifts in policy such 
as is represented by the NPRM. 

What would happen if we lost the self-
correcting, stable process that has served 
us well all these years? I believe the 
result would be a slippery slope to a 
European broadcast model of shrill, 
unimaginative archaic old fossils dotting 
the landscape like so many broken wind-
mills (broadcast stations and/or broadcast 
engineers — take your pick). 

Our professional role would then be 
reduced to jockeying for position in a 
race where the horse is specified, the 
pace is regulated, and the result is fixed. 
The case history of WNYR (now 

WDCZ) in Rochester, N.Y., is instructive. 
Recently, over the course of two years, 

WNYR documented a steady erosion of 
its service area due to interference from a 
co-channel station in Toronto, Ontario. 
Field research showed that the Toronto 
station's signal was being reflected from 
a massive nearby building, which was 
being built in several phases. 

Ultimately, the 2 mV/m contour from 
Canada invaded the state of New York, 
causing a daytime 40 mV/m limit for 

WNYR to 990 kHz, a Canadian clear 
channel. With the soon-to-be instituted 
"open-ended" reduced verification mod-
el, this problem could easily have had no 
solution, since the NARBA tends to fol-
low domestic practices. 

Rather than reduce or eliminate the 
field data, I would suggest that desk and 
field engineers alike (AFCCE, FCC, 
SBE, et. al.) create a North American 
Data Bank which actually makes field 

information available for use by design 
engineers and innovators. 

In this manner, we could improve the 
feedback path instead of crippling or 
breaking it. Some may answer that field 
work is expensive and boring, and 
requires that we get out of the office. It 
has been known to interfere with poker 
club and golf. 

Requirements and regulations 
But without the requirement for period-

ic monitoring and proofs, the associated 
AM station will never know there is a cov-
erage or interference problem, so their 
potential headache can easily becomes 
someone else's. I have found that very few 
parasitic radiators (power lines, unregis-
tered towers, water towers, etc.) would 
have been identified absent today's moni-
toring and measurement regulations. 
As an old fossil in this business, my 

stakes are limited, so I have no intention 
of getting off of my chair and penning an 
urgent and impassioned response to the 
FCC in this case. 

But a word to you kids out there — 
beware. Reality does matter, and some-
times it takes a major war to sort things 
out after perception and prevarication 
replace verification and responsibility. 
Now excuse me, I have to go play golf. 

Ralph E. Evans Ill is a founding part-
ner of Evans Associates in Thiensville, 
Wis. Reach him at iii@evansassoc.com 
RW welcomes other points of view. 
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Broadcasters Clinic 
Draws Record Number 
by Doug Vernier 

MADISON, Wis. The 25th annual 
Broadcasters Clinic and Upper Midwest 
Regional Society of Broadcast Engineers 
Meeting attracted record numbers of 
attendees and exhibitors. 

The annual event was combined with 
the SBE's national membership meeting 
and awards dinner this year. 

More than 200 people attended. Some 
participants saw this as part of a trend 
away from larger association meetings 
and toward regional gatherings. 

On the floor 
Approximately 80 exhibitors displayed 

an array of new products. 
"We never had more than 65 before," 

organizer Don Borchert said. "My con-
clusion is that the concurrence of the 
national meeting and the regional clinic 
was good for everyone." 

The greater part of the first day of the 
clinic was spent with radio topics. 
SBE General Counsel Chris Imlay 

delivered the luncheon address. He out-
lined SBE activities on behalf of its 
members, reporting that serious problems 
facing broadcasting are the potential loss 

of auxiliary spectrum and the lack of a 
public policy at the FCC for assigning 

tion of the 2 GHz band. There are other 
powerful groups that seem to have the 
ear of the FCC on these matters. The 
SBE is working with Congress and the 
FCC, Imlay said, to facilitate the inter-
est of its members. 

Attendees heard from SBE board 
member Dane Ericksen of the consult-
ing firm Hammett and Edison on th.e 

Fred Baumgartner, Robert Goza and Douglas Garlinger, from left, trustees of 
the Ennes Educational Foundation Trust, accept a $ 3.000 contribution from 

Continental Electronics for the Ennes Scholarship and Education Fund. 
Presenting the check on behalf of Continental was Martin 'Sandy' Sandberg. 

and reassigning spectrum. 
An example is the proposed redue-
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topic of low-power FM. Ericksen often 
prepares SBE technical filings to the 
commission, and he reviewed the debate 
for attendees. 
The society has raised questions 

about potential interference issues and 
argued that FCC Chairman Bill 
Kennard should take more input from 
the engineering community before con-
cluding that low-power radio is com-
patible with a possible in-band digital 
service. 

Ericksen was named SBE Broadcast 
Engineer of the Year during the Clinic. 
Bob Raasch of Solutions Inc. in 

Wisconsin provided an overview of 
the benefits of ISDN and presented a 
"survival guide." The cost for an 
ISDN line in many cities has dropped 
to about $40 per month — not bad, he 
suggested, for a pair of two-way 64 
kb B channels and a two-way 16 kb D 
channel. 

Terminal adapters using inverse mul-
tiplexing are used to bond the B chan-
nels together to produce a 128 kb path-
way that can handle even the most 
demanding stereo. 

Tips to avoid trouble 
Raasch offered tips for radio broad-

casters to avoid trouble. For example, 
the user should make sure there are no 
loading coils in the ISDN pairs. Even 
within the ISDN standard, equipment 
manufacturers have a lot of leeway. 
When choosing equipment, he sug-
gested, try to stick with the same man-
ufacturer to avoid incompatibilities. 
Allow sufficient lead-time for the tele-
phone company when ordering an 
ISDN line. 

In some areas, ISDN may not be 
available. Be sure to check well in 
advance. Where it is available, the 
phone company must prequalify the 
loop. 

Generally, the terminal adapter's 
instruction manual will detail the ISDN 
order code required. Be sure to provide 
this number when you place your order. 
Establish a test date and pre-test the 
installation with a call through test and 
with a test tone, Raasch suggested. 

Finally, treat the ISDN line as you 
would any other outside entry line by 
using a surge protector and a UPS to 
protect equipment and provide additional 

See CLINIC, page 8 

SBE Award Winners 

The Society of Broadcast Engineers announced winners of its annual awards 
during the Broadcasters Clinic. 

Dane Ericksen was named Broadcast Engineer of the Year. He is senior engi-
neer for Hammett & Edison Inc., a member of the SBE board, chairman of the 
society's FCC Liaison Committee and of Chapter 40 in San Francisco, and a 
member of several committees. He has worked in the Field Operations Bureau 
for the FCC. 

Michael P. Scott was co-named Educator of the Year for a third year. He is 
lead instructor at the Communications Technologies Department of Bates 
Technical College in Tacoma, Wash., and serves on the Ennes Educational 
Foundation Trust Scholarship Committee. 

Bruce Ziemienski, director of Engineering/Operations at the Armed Forces Radio 
and Television Service Broadcast Center. was co-named Educator of the Year. 

Other award winners include: 

Best Regional Convention or Conference — Electronic Media Expo '98, Seattle, 
sponsored by Chapter 16. 

Best Chapter Newsletter (Tie) — "SBE Chapter 24 Newsletter," Madison, Wis.. 
edited by Mike Norton; and "Water Cooled" Chapter 124, Northwestern Oregon, 
edited by Kent Randles. 

Best Frequency Coordination Effort — Chapter 24, Madison, Wis., Tom Smith, 
frequency coordinator 

Best Web Site — Chapter 37, District of Columbia, www.sbe37.org, Dan Ryson. 
Webmaster 

Most Certified Chapter — Chapter 132, Fort Meade, Md., Albert Kent, chairman 

Highest Member Attendance — Chapter 126, Saipan, Robert Springer, chairman 

Greatest Growth in Members — Chapter 111, Huntsville, Ala., Walter Bridges, 
chairman 
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Brokers Say Merger Manta Goes On 
MERGERS, continued from page 3 divestitures. 

two of its divisions, Ammirati Puns Pruett said it is not a 
Lintas and Lowe & Partners mega-mergers continue, but 
Worldwide. Is that the direct result of 
what is happening in radio? 

"I think consolidation is affecting all 
walks of business right now. Radio is 
just more high-profile," said Jean Pool, 
executive vice president of North 
America Media for J. Walter 
Thompson Co. "It would be very diffi-
cult for agencies to reach the point of 
holding all the power like some radio 
groups do right now." 

Radio consolidation just makes Pool's 
job tougher, she said. 

"My job is to negotiate for my client 
the best rate I can find. It's just not bene-
ficial when I have fewer people to negoti-
ate with. Free competition is what this 
country was built on, but right now the 
deck is stacked against us when buying 
radio time," Pool said. 
The Media Access Project, a 

Washington-based non-profit public-
interest telecommunications law firm, 
has been an active voice favoring the 
FCC's low-power proposals. The 
MAP's opinion of consolidation is 
unfavorable. 

Less diversity, competition 
"We are against consolidation in gen-

eral. We think it negatively impacts lis-
teners and advertisers from both a 
diversity and competition standpoint," 
said Cheryl Leanza, deputy director of 
the group. 

Leanza said she hoped some of the 
stations that Clear Channel plans to 
divest are sold to minority owners 
such as Hispanic Broadcasting or 
Radio One Inc. 
An active radio market is good for 

business for media brokers. Brokers 
have been busy mapping out acquisi-
tion strategy and striking deals 
between radio groups ever since the 
Telecommunications Act of 1996. 

Blackburn & Co. President Richard 
Blackburn said he believes consolidation 
is far from over. 

"I think the Clear Channel/AMFM 
deal is the biggest we'll see for a long 
time. However, if radio groups want to 
grow, and it appears they do, the easi-
est way to do it quickly is through 
striking a major deal," Blackburn said 
One of the driving forces in the con-

solidation trend, Blackburn said, has 
been publicly owned broadcast compa-
nies whose investors demand growth 
and big returns on their investments. 

Clear Channel plans to spin off 
about 125 stations to satisfy FCC own-
ership limits before it closes the 
AMFM deal in late 2000. Blackburn 
figures that Infinity, Clear Channel's 
major competitor and now the nation's 
second-largest radio group, will pursue 
properties. Other likely suitors include 
Citadel Communications, Entercom 
and Emmis Communications. 

"It wasn't that long ago that a billion-
dollar radio deal was considered huge," 
said Steve Pruett, managing director of 
Communication Equity Associates. 
The Clear Channel/AMFM deal is 

worth $23 billion. 
"That's phenomenal and shocking at 

the same time," said Pruett, who is rep-
resenting several groups looking to 
pick up some of Clear Channel's 

matter of if 
rather when. 

Entercom were for sale it would likely 
fetch nearly $3 billion. Pruett pegged 
the price for Citadel at between at 

It wasn't that long ago that a billion-
dollar radio deal was considered huge. 

He thinks groups outside the top five 
might be the most active. 
For example, Pruett said, if 

— Steve Pruett 

between $ 1.6 billion and $ 1.9 billion. 
He said to his knowledge neither com-
pany is for sale. 

Cheryf Leanza, MAP 
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Little Fallout From List Swaps 
by Leslie Peters 

Public radio stations are reporting 
that listener support is as robust as ever 
less than four months after news broke 
that some public broadcasters had 
engaged in mailing list trades with polit-
ical organizations. 

Fall is traditionally public radio's 
heaviest fundraising period, with on-air 

CONNECTICUT PUBLIC 
TELEVISION RADIO 

pledge drives, mail appeals and telemar-
keting campaigns that start in late August 
and run through early December. 
Though less than 10 percent of the 

nation's federally funded public broad-
casting licensees were involved in the 
summer's list-swapping scandal, some 
industry professionals had speculated that 
listeners might voice their disapproval by 
withholding donations this fall (RW, 
Aug. 18). So far there appears to be no 
cause for concern. 

At WGBH(FM) in Boston, where the 
mailing list issue first surfaced, an 
August pledge drive brought in listener 
contributions of $235,000, exceeding the 
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goal by $5,000, according to station pub-
licity director Leah Hollenberger. 

"There has been no negative reaction 
from most of our constituents," said 
Mary Hobart, vice president for devel-
opment at Connecticut Public 
Broadcasting. Though Connecticut's 
public radio and television operations 
had been two of the 53 stations named 
in the controversy, Hobart said that 
recent fundraising results were "strong." 

At WUSF(FM) in Tampa, Fla., a recent 
direct-mail solicitation "surpassed our 

"What they should be worried about 
is congressional fallout," said Ken 
Johnson, press spokesman for Rep. 
Billy Tauzin (R-La.), chairman of the 
House Telecom subcommittee. 
Reacting to reports of undiminished 
listener support, Johnson said, "We 
don't buy the argument that people 
don't care about this issue. They don't 
want their personal identity informa-
tion swapped with political parties." 
He said that Rep. Tauzin still 

expects to introduce a bill that will 

Would listeners withhold donations 
in protest of the controversy? So far, station 

managers say, the answer is no. 

expectations by a few thousand dollars," 
said membership director Evelyn Massaro. 
Though joint licensee WUSF-TV was one 
of 29 public television stations involved in 
mailing list exchanges, Massaro reports 
"very little fallout" from radio listeners. 
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prohibit public broadcasters from the 
"purchase, sale or rental of lists with 
political organizations" — even 
though the restrictions mirror the 
Corporation for Public Broadcasting's 
recently instituted policy. 
CPB prohibits any mailing-list trans-

actions with political organizations or 
candidates, with an immediate, total 
withdrawal of CPB funding as the penal-
ty for failing to comply. 

"Our trust in CPB is somewhat eroded. 
We want to make list swapping a crimi-
nal offense," said Johnson. 

In addition to legislation about mail-
ing lists, public broadcasters are faced 
with a long wait on FY 2001 federal 
funding. 

According to Ken Johnson, Rep. 
Tauzin's continuing displeasure over 
the issue will delay a hearing on future 
public broadcasting appropriations. He 
said, "The subcommittee has a lot of 
pressing telecommunications matters 
to address this session. Public broad-
casting has been given a ticket to the 
back of the bus." 

For Tauzin, CPB and stations, the 
big issue is keeping the trust — and 
the support — of public broadcasting's 
listeners and viewers. Nationally, lis-
teners directly contribute more than a 
third of public radio's funding, accord-
ing to CPB, and more than half when 
"listener-sensitive income" like under-
writing is counted. Federal grants 
comprise about 14 percent. 

Over the summer, stations scrambled 
to reassure supporters that their trust 
had not been misplaced. At Minnesota 
Public Radio, the largest public radio 
operation involved in the list controver-
sy, "We've added disclosure statements 
to every listener mailing. 'Opt out' is 
everywhere," said Sarann Slattery, vice 
president for development. "Opt out" is 
industry shorthand for letting listeners 
delete their names from future mailing 
list exchanges. 
A few stations have stopped mailing 

list transactions completely. "We want 
to remove any doubt in members' 
minds that we're exchanging or selling 
their names," said Art Ellis, 
spokesman for WHYY-FM and TV in 
Philadelphia. 

Madison 
Meeting Well-
Attended 

CJN1C, continued from page 6 

reliability. 
Paul Anderson of Logitek dis-

cussed the advantages of touters 
over patch panels and distnbution 
amplifiers. 

Routers, he said, are gaining 
more acceptance in radio, particu-
larly as stations begin converting to 
digital. They have the advantage cf 

Steve Lampen was a presenter at 
the Broadcasters Clinc. 

flexibility and remote control. 
Wideband routers can accept all 
types of digital audio signals, and 
some can be configured to handle 
either digital or analog signals on 
both input and outputs. The best 
routers, Anderson said, will config-
ure sampling rates automatically. 

EIZZIE-VATCH1 

CEMA Is Now CEA 

ARLINGTON, Va. The Consumer 
Electronics Manufacturers Association 
has changed its name and plans to 
become a separately incorporated 
organization from the EIA. 
The new name is the Consumer 

Electronics Association. CEA 
President Gary Shapiro said the 
name CEA "better reflects the excite-
ment and innovation of the consumer 
electronics industry." 
The association's membership 

base is broadening, said Shapiro, 
with the addition of new informa-
tion technology and Internet com-
panies. The name change and sepa-
rate incorporation will allow the 
association to represent the tradi-
tional consumer electronic interests 
while also positioning the group for 
the future. 
The announcement comes after 

an earlier decision by the 
Electronics Industries Alliance to 
allow separate incorporation for its 
allied associations. The incorpora-
tion is expected to be complete by 
the end of this year. 

— Leslie Stimson 
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DAB NPRM Issued 
DAB, continued from page 

systems were surprised that the document 
was broad and not specific to IBOC. 

"They can't come out and say 'We sup-
port something' when it's something they 
haven't seen yet," said Digital Radio Express 
investor and executive Dwight Taylor. 
"They said, 'If IBOC is feasible, IBOC is 
favored.' They've never said that before." 

'Fair question' 
Suren Pai, president and chief executive 

officer of Lucent Digital Radio said, "It's a 
fair question to ask, whether it's IBOC or 
something else. It's our responsibility as a 
proponent to show that IBOC performs." 

Peter Doyle, deputy chief of the FCC's 
Audio Services Division of the Mass 
Media Bureau, said the commission did 
not want to close off any options when it 
wrote the NPRM. 

"We're not really at a point where we 
can be certain IBOC will work. It seemed 
imprudent to focus exclusively on technol-
ogy that may not take us to a DAB system." 
The FCC raised the possibility of 

using current TV Channel 6 at 82-88 
MHz, adjacent to the radio FM band, 
concurrently with proposed IBOC sys-
tems, which assume stations retain cur-
rent allocations. It acknowledges, howev-
er, that the earliest TV would give back 
this spectrum as it transitions to digital in 
many areas is in 2007. 

Several sources said this approach is 
questionable because TV is not under a 
mandate to give up this spectrum by a set 
date until digital TV receivers reach cer-
tain penetration levels. 

But if that spectrum were joined with 
the FM band, one FCC source said, cer-
tain markets might enjoy as much as 30 
percent more bandwidth. That possibility 
intrigues the commission, which also 
wants comments on ways to allow new 
entrants, including possible low-power 
stations, on the crowded FM band. 
USADR and LDR are concerned over 

possible interference to FM stations 

using IBOC if the commission relaxes 
second- and third-adjacent channel pro-
tections to allow low-power stations. In 
this proceeding, the commission wants to 
know about the potential for enhancing 
the robustness of IBOC systems to reject 
undesired second- and third-adjacent 
channel signals. 

Performance objectives 
The NPRM states that the Consumer 

Electronics Manufacturers Association, 
recently renamed the Consumer 
Electronics Association, correctly frames 
the FCC's goals when CEA wrote, "The 
commission's challenge is to craft a ter-
restrial DAB service that meets both 

IBOC proponents consider their systems 
"spectrum efficient" because they allow a 
station to remain on the same frequency 
allocation as it transitions to digital. Current 
IBOC systems are premised on doubling 
the bandwidth licensed to AM and FM sta-
tions to 20 kHz and 400 kHz respectively, 
matching the current emission masks. 
The FCC recognizes that additional 

bandwidth for digital sidebands is a feature 
of the IBOC hybrid mode and that system 
proponents envision retaining the addition-
al bandwidth when they go all-digital. 
The commission wants to know 

whether these channel bandwidths are 
spectrum efficient and whether a signal 
architecture that shifts audio carriage from 
the sidebands to a center band in the all-
digital mode is more efficient than one 
that continues to operate on the sidebands. 

In order to remain spectrum efficient, 

Fostering the development and 
implementation of terrestrial DAB is in 

the public interest. 

demanding performance objectives and 
the public's expectations." 
"CEA isn't advocating a certain brand" 

of DAB, said spokesman Matt Swanston. 
"Our position is, 'Get it done in a way 
that doesn't interfere with existing ser-
vices and offers a level of coverage and 
compatibility that consumers expect." 

The commission has several goals for 
a new DAB service, including spectrum 
efficiency and compatibility. 
"We tentatively conclude that IBOC sys-

tems should minimize interference to 
reception of host and adjacent-channel ana-
log signals during hybrid modes of opera-
tions, including for FM stations, interfer-
ence to subcarriers," the NPRM states. 

Spectrum efficiency is important 
because it is one of the ways in which 
radio's transition to digital can be easier 
and less time-consuming than TV's. 

— From the FCC NPRM 

IBOC systems must make certain trade-offs 
in robustness and audio quality to avoid 
interference to in-band analog transmissions. 

"Although the sharing of spectrum 
may facilitate a transition to DAB, it may 
also result in lesser digital performance 
during the transition period," the NPRM 
states. The FCC seeks comment on how 
each system handles those trade-offs. 

It also said a comparison of IBOC and 
new spectrum alternatives must consider 
the timeframe within which each system 
could go all-digital and what short-term 
performance advantages, if any, hybrid 
IBOC systems offer over analog service. 
A related question posed by the com-

mission is whether the trade-offs neces-
sary to permit IBOC digital transmissions 
in the hybrid mode would extend into the 
all-digital mode, i.e., limit the potential for 
enhanced audio fidelity and robustness 
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when compared to non-IBOC alternatives. 
The initial selection criteria suggested 

by the commission parallels much of the 
criteria suggested by the DAB subcom-
mittee of the National Radio Systems 
Committee, the standards-setting body 
sponsored jointly by NAB and CEA, and 
also suggested by USA Digital Radio in 
its Petition for Rule Making on DAB 
submitted last fall. 

'Growing 'II 
Pains of 
Digital Radio 
by Leslie Stimson 

WASHINGTON In its Notice of 
Proposed Rule Making for digital audio 
broadcasting systems. the FCC left 
open the question of who will select a 
DAB standard. In fact, the commission 
questions whether advances in digital 
signal processor chips in receiver tech-
nology make a DAB transmission stun-
dard unnecessary. 
Uniformly, in previous comments to 

last fall's Petition for Rule Making by 
USA Digital Radio, commenters said 
a single standard is necessary to elimi-
nate a so-called Beta vs. VHS type of 
situation exacerbated by a multiple 
transmission standard. 

"Chip technology is important," 
said USA Digital Radio President 
Robert Stele. "The DSP allows you 
to upgrade the system over time. It's 
better used for that than to support 
multiple standards." More standards 
would mean more chips and higher-lc ost receivers, he said. 

But getting to that one standard is 
at the heart of an on-going industry 
dispute the commission is watching to 
see if it has to step in and resolve. 

The DAB Subcommittee of the 
National Radio Systems Committee. 
a standard-setting body made up of 
members of NAB and CEA, has 
agreements from all three IBOC pro-
ponents to submit full system lab and 
field test data on Dec. 15 for evalua-
tion. The FCC has asked for data sub-
missions at the same time. 

In the NPRM, the FCC commend-
ed the NRSC for its members' exper-
tise, and expects `to revisit the effec-
tiveness and appropriateness" of the 
NRSC's effort once the FCC has had a 
chance to review the NRSC's report 
on each system, expected in the first 
quarter of 2000. 

LDR's Pai said that means it had 
confidence in the NRSC process in the 
past but is prepared to step in now. LDR 
believes the FCC should select a system 
and called the NRSC process in ques-
tion because committee members can-
not agree on further head-to-head sys-
tem comparisons (RW, Oct. 27, p. 3). 
NRSC Chairman Charlie Morgan 

said, "We will evaluate those systems 
and will determine if any of them are 
worth becoming a standard. We will 
not be derailed from that direction." 

The NRSC expects to decide at its 
January meeting whether to go for-
ward with further testing and begin a 
formal standards-setting process. 
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If you want to know what's new in 

AM processing, ask the guy who's been 

thinking about it since 1962• 

BOB ORBAN is a quiet legend in radio. 

Which is ironic, considering all he's done to 

engineer louder, clearer, punchier sound in 

AM broadcast. But after nearly four decades 

studying, listening, and thinking about audio 

processing, that wealth of experience has 

found its way into the latest release of the 

OPTIMOD 9200 version 2.0. What began as 

the industry's first 100% digital, fully 

programmable AM processor is now ready 

to take major market sound into the new 

millennium — with unmatched performance, 

price, and, of course, Orban engineering. 
4 

ART AND SCIENCE 

Version 2.0 takes the polished, proven 

sound of the OPTIMOD-AM and blends it 

with exceptional digital controllability. 

So now you have a much wider range of 

sound signatures at your fingertips, with 

factory presets that guarantee outstand-

ing results even if you aren't an audio 

processing expert. Day- parting is easy, 

too, just by using the 9200's versatile 

remote control to recall presets. 

Whether it's sports, news/talk or music, Ornan's exclusive receiver equal-

izer overcomes the muddy sound of typical AM radios without sacrificing 

loudness or coverage. The 9200 delivers a Dright, clear, punchy sound at a 

orbein 
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price that's even less than its analog pre-

decessor. So small market stations can 

easily achieve major market sound, while 

larger stations can customize their 

sound precisely for their format and tar-

get demographic. 

NOW HF READY 

Version 2.0 adds presets that improve 

punch and intelligibility for narrow-bandwidth 

audio like shortwave. The same presets 

are perfect for MW stations needing to cut 

through co-channel interference at night. 

So the 9200 is now the perfect choice for 

MW broadcasters and HF broadcasters alike. 

What's more, programmable bandwidth 

gives MW users the ability to tailor band-

width te suit their program, and optimize 

coverage. You can use full bandwidth for 

music, lower bandwidth for voice. Or 

reduce your bandwidth if it's required for 

AM IBOC broadcasts. No other AM 

processor offers you more options, 

better engineering, or greater invest-

ment protection. That's why in just a few 

short years, it's become the best-selling digital processor in AM. With 

nearly four decades of Orban expertise behind it, it's the digital solution that 

deserves to be called an OPTIMOD. 

THE OPTIMOD 9200 

«bon 
H A Harman International Company 

CO 

C) 1999 Orban, Inc. Orban and OPTIMOD are registered trademarks. 1525 Alvarado St., San Leandro, CA 94577 USA Phone: 1-510-351-3500 Fax: 1-510-351-0500 E-mail: custserv@orban.com Web: www.orban.com 
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Andy Butler New SBE President 
BUTLER, continued from page 

was at the top of the list. 
James "Andy" Butler, 50, is the new 

president of the SBE, replacing Edward 
J. Miller as head of a professional organi-
zation representing more than 5,600 radio 
and television engineers and technicians. 

"I'm very excited and honored to lead 
this tremendous organization," Butler said. 

Butler, whose full-time job is director 
of engineering for the Public Broadcasting 
Service, said engineers are facing many 
issues as the new millennium approaches. 
One of his top priorities is making sure 
engineers receive training to guarantee 
they understand the latest technologies. 

The digital future 
"The information flow must be there 

to make sure engineers learn enough to 
effectively deal with all of the possibili-
ties of the digital future," he said. 

With training and education being 
Butler's top priorities during his one-
year term, he hopes to help an industry 
that needs a rapid update on digital tech-
nology for radio. 

"Right now the only people who are 
really up to date are people like myself 
who had a chance to be involved in creat-
ing the technology," he said. "The people 
who actually deal with it in the trenches 
don't get the chance to go to the national 
shows and see the demonstrations, or 
have a chance to sit in on industry stan-
dard setting meetings in Washington. 
They are the ones we can help." 

Though currently working in televi-
sion. Butler started his radio career 
nearly 40 years ago in Missouri. He 
recalls hanging around the transmitter 
site of an AM station when he was just 
11 years old. 

"That was at a time when you still had to 
man an AM directional site when it was on 

Colleagues Comment on Butler 

"Andy Butler is a credit to our profes-
sion and to SBE. From his leadership in 
the early national SBE conventions in 
St. Louis, to his engineering manage-
ment work in Columbia, Mo., St. Louis, 
New York and Washington, his many 
years of leadership as an SBE board 
member and officer — and our first 
executive director (his salary was 
$1 /year), Andy has tirelessly and self-
lessly worked for the best interests of 
broadcast engineers nationwide, and will 
serve SBE well as its new president." 

Chuck Kelly 
Former President, SBE 

Director, International Sales 
Broadcast Electronics Inc. 

"Andy has a strong background to 
draw upon as the new SBE president. 
He knows the broadcasting industry and 
he knows broadcasting technical issues. 

"Perhaps most importantly, he's a 
refined multi-tasker, and can easily 
and coolly switch from one hot issue 
to another without skipping a beat. 
"SBE stands to benefit greatly from 

both Andy's competence and his good-
natured style of leadership." 

Lynn Claudy 
Senior Vice President, 

Science and Technology 
NAB 

the air. And these were rather expert guys 
who had nothing to do but watch the trans-
mitter run. Hence, they had plenty of time 
to show a young kid the ropes," Butler said. 

Butler said he was always fascinated 
by electronics and remembers receiving 
a hand-me-down Knight All-American 
five-tube radio that his father had built 
in the 1930s. Butler was president of 
the audio-visual club in high school and 
was in charge of audio for school plays 
and assemblies. 

Butler has bachelor and master of sci-
ence degrees in engineering management 
from the University of Missouri at Rolla. 

Throughout his career, Butler seems to 
have been involved in radio breakthroughs 
in both programming and engineering. 

"I had the privilege of working with 
my first Sonomag carousel automation 
system back in 1970 at then-KTTR(AM) 
in Rolla," he said. "It was my first experi-
ence in unattended automation. But even 
then you could see the benefits of it." 

Later, Butler went to work for Dave 

spends his time focused on the future of 
broadcast engineering and the demands 
engineers will face. 

"Our field is changing incredibly fast. 
I'm afraid many engineers are at the 
point of information overload:' he said. 

SBE's membership has grown despite 
the loss of many good engineering candi-
dates to more lucrative fields such as com-
puter engineering and the wireless industry. 
"We are pulling from several areas to 

continue our growth. One is people who 
may not be engineers but have technical 
responsibilities ... things like machine 
maintenance and production. And we 
have certification programs within the 
society to support them." 

Butler hopes to see continued 
growth in the SBE's new Youth 
Membership program. 

"This is what we really need to do. I 
think broadcasting is a very worthy 
career. We need to share the fascination 
we have for radio and television with 
young people. We may not have the flash 

'Our field is changing incredibly fast. I'm 

afraid many engineers are at the point of 

information overload.' 

Scott, now of Scott Studios, at 
KFMZ(FM) in Columbia, Mo., as pro-
gram director. 

"Dave had heard about this guy in Rolla 
who had an automated station that was 
doing pretty well and he wanted to know 
my secrets," Butler said with a chuckle. 

According to Butler, his biggest career 
break came when Gary Stevens of 
Doubleday Broadcasting hired him as an 
engineer at KWK(AM) in St. Louis in 
1978. He eventually became director of 
engineering for Doubleday. 

"Doubleday was in a heavy acquisition 
and expansion mode in the early ' 80s and 
I had a chance to build new facilities in 
New York, Chicago, Denver and Detroit. 
That was a great opportunity to work on 
a bunch of projects and get to meet peo-
ple who maybe did things differently 
than I did," he said. 

Following his stint with Doubleday, 
Butler held director of engineering posts at 
stations owned by Emmis Communications 
in New York and Hearst Broadcasting (now 
Hearst-Argyle) in Baltimore. 

In 1992, Butler elected to work for the 
NAB in Washington as staff engineer for 
conference programming. 

"Working for the NAB was one of the 
most interesting times of my life, but also 
most stressful:' he said. "Working for a 
trade association is different from work-
ing for a public or private company." 

Leaving some of the stress behind, 
Butler joined Broadcast Electronics Inc. 
as marketing manager in 1994. 

"That was a blast. I worked on 
AudioVault and many other systems. 
There was great opportunity to work on 
cross-integration between audio consoles 
and AudioVault products," he said. 
He has worked for Public 

Broadcasting since 1995. 
An SBE member since 1978. Butler 

of the computer industry, but maybe 
that's all they have to offer," he said. 

With more local chapters than ever, 
Butler said SBE's goal should not be 
how many new chapters to start, but in 
the quality of the services the chapters 
provide. 

"I would like to see good and mean-
ingful training at all 104 chapters. I think 
we have a ways to go on that. But overall 
I'm very happy with the relationships we 
have with all chapters," he said. 

While broadcasters have been prepar-
ing for Y2K by reviewing their computer 
and other technology systems, Butler 
thinks the issue should not be a major 
catastrophe for broadcasters. 

"Even if things are not planned out to 
the very minute, the steps major manu-
facturers have taken should leave radio in 
good shape. The manufacturers have 
made a good conscientious effort to let 
people know the things they need to fix. I 
think we will see some major problems 
globally, but not in the continental United 
States," Butler said. 

Radio changes 
While some engineers are losing their 

jobs due to consolidation, overall, Butler 
thinks radio ownership consolidation has 
generally been good for engineers. 

"I think it has created large enough 
organizations that they can take engi-
neers seriously and have enough 
resources to actually pay an engineer 
well. The bad news is that there is so 
much work to be done that it's real tough 
to have the time to learn these new 
things," Butler said. 

SBE's recent comments to the FCC 
shared the group's concern over low-power 
FM proposals. Butler said the SBE wants 
to protect the integrity of the service. 
"We are very concerned about interfer-

Andy Butler 
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ence and receivability of broadcast sig-
nals within certain marketplaces,- Butler 
said. "We think the FCC has some very 
well-established interference criteria that 
has been proven over a long period of 
time. Don't throw them out the window. 
We want them to continue to protect the 
integrity of radio service." 

Other threats to radio such as the 
Internet and satellite-delivered digital 
radio are real. Butler said. 

IBOC predictions 
But I still think there will be room for 

everything. IBOC ( in-band, on-channel 
digital audio broadcasting) will be suc-
cessful if there is a single standard. I think 
(the) rollout will be 2001," Butler said. "I 
think over-the-air broadcasting is still the 
very best way to inform and entertain 
mass audiences. Will it change? Yes. Will 
it become more specialized? Yes. But it 
will be viable for a very long time.'" 

With more stations installing comput-
er-based digital cart replacement and 
audio management systems. what does 
Butler expect the radio studio of the 
future to look like? 

"There has become an accepted 'right-
ness' to the performance space that we pro-
vide to the talent that performs. I don't 
think you should throw that away because 
you're now manipulating files off a com-
puter rather than audio from a cart deck. 
So the studios will look the same; however, 
the infrastructure underneath it will contin-
ue to be radically different,- Butler said. 

Asked if any remote transmission sys-
tem might become as popular as ISDN 
has in radio, Butler said he does not fore-
see any new format coming along soon. 

"I think ISDN is a real robust way of 
transmitting information. I think we'll 
keep seeing improvements made to it. 
And just the universal availability of ser-
vice makes it real attractive to stay with 
that technology," he said. 

Butler believes the radio industry 
someday will see cellular technology that 
supports traditional broadcast bandwidth 
transmission. 

During his one-year term as presi-
dent. Butler wants to convince more 
engineers to join the SBE by pointing 
out several benefits. 
Why should an engineer or other radio 

professional join SBE? 
"One thing I've figured out is that tech-

nology is never finished. It's a continuing 
evolution of services," he said. "And it's a 
chance to take advantage of a support 
system that's already in place. We all 
build our support system by networking 
and making acquaintances throughout 
our careers. Joining SBE is a good way 
to jump-start that process." Butler said. 

Butler lives with his wife Jill and son 
Everett in Annandale, Va. 



Omnia.fm's new HOT software cranks it up! 

For some of you, being the loudest on 

the dial just isn't enough. You want to 

peel paint, break glass and blow 

the doors off your competition. 

And now, with the Omnia.fm's 

on cranking. For the first time ever, you 

can go to eleven and still deliver all the 

clarity, punch and definition that's put 

the Omnia in so many racks, all over 

Developed in partnership with Paul 

and Michael Guidotti of Star 104.5 in 

Philadelphia, the HOT software sets 

a new standard in the loudness wars. 

The Omnia's unique architecture 

means you have amazing sound that's 

digital grunge. And of course, the 

Omnia's design platform protects your 

investment by allowing you to upgrade 

you're always on top of tomorrow's 

technologies and changing formats. 

Create the smashing sound that holds 

button-happy listeners. Call your 

Omnia dealer for a risk-free demo 

CUTTING EDGE 2101 SUPERIOR AVENUE CLEVELAND, OH 4 411 4 

TEL: + 1 ( 21 6) 2 41-3 3 4 3 FAX: + 1 ( 21 6) 241-4103 E-MAIL: INFOONOGRUNGE.COM WWW.NOGRUNGE.COM 

Audio Broadcast Group 3685 Roger B. Chaffee Blvd. Grand Rapids. MI 49548 Tel: + I (800) 999-9281 Fax: + I (616) 452-1652 e-mail: supporteabg.com 

I Bradley Broadcast Sales 731 3G Grove Road Frederick, MD 21704 Tel: + 1 (800) 732-7665 Fax: + 1 (301) 682-8377 e-mail: infoebradleybroadcast.com 

I Broadcasters General Store 2480 SE 52nd Street Ocala, FL 34480 Tel: + I ( 352) 622-7700 Fax: + 1 (352) 629-7000 e-mail: bgs@mercury.net 

Broadcast Supply Worldwide 7012 27th Street West Tacoma, WA 98466 Tel: + 1 (800) 426-8434 Fax: + 1 (800) 231 - 70.(5 e-mail: infoebswusa.com 

I Crouse-Kimzey Company 1320 Post 8( Paddock Road, Suite 200 Grand Prairie, TX 75050 Tel: + 1 ( 800) 433-2105 Fax: + 1 (972) 623-2800 e-mall: saleseproaudio.com 

I Broadcast Richmond 1821 W. Main Street Richmond, IN 47375 + I ( 7651 966-6468 Fax: + 1 ( 765) 966-5505 e-mail: infoeirfocom.com 
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The Digital STL Comes of Age 
Radio Stations Have More Choices Than Ever in 

Digital Tools to Move Their Signal to the Transmitter 

W.C. Alexander 

In years past, broadcasters had just a 
few options for delivering program mate-
rial from one location to another. Many 
years ago, the dedicated, equalized telco 
loop was a method of choice. These spe-
cial circuits, which consisted simply of 
copper wire, equalizers and amplifiers, 
were usually quite reliable and exhibited 
acceptable audio performance. 

Stereo operation presented a challenge, 
however, as achieving equal phasing 

between two discrete equalized circuits was 
sometimes difficult. Still, for &fades, tele-
phone companies provided high-quality 
broadcast studio-transmitter links (STLs). 

Later came over-the-air 950 MHz 
STL systems. Wideband systems could 
be used in either composite or discrete 
(split-channel) modes for stereo, or a 
monaural system could be used with 
less than half the RF bandwidth of a 
stereo system. 

Phasing was not a factor with com-
posite systems, and was not usually a 

problem when identical left- and right-
channel transmitters and receivers 
were used in discrete systems. The dis-
crete systems provided a degree of 
redundancy that the composite systems 
could not offer. 

Channel congestion is probably the 
biggest problem with 950 MHz over-the-
air systems today. The use of antenna 
farms in metropolitan areas makes chan-
nel congestion and frequency coordina-
tion even more difficult, as there are only 
a few STL channels available. 

In some frequency-congested areas, it is 
necessary for some stations to use multi-
ple hops in order to bring their STL signal 
in from a different azimuth than another 
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Irhe 1 ognek Numix is a full featured gigital console. with up to 42 fa sils 

from the neu leader in digital hroadea4 console technology. 

kach modular input wedge features a huge display screen above six P&G 

faders. Input routing. bus assign. sterentode. pan and I.setting.s arc clearly 

shown for each channel. We even provide a separate time for each input 

and space for automation systems to u rite ,on'p titles 

These consoles have four mix busses. talkhack, Mix-minus, pan. mutè} 

snapshot automation and an amazingly flexible retutte,cpntrol system. 
t 

Optional features include motorized faders. EQ, dynarniC and talk show delay. 

Of course both analog and digital ins and Outs are handled with e 

Would You like to knou more? Just call your favo 

one of our sales engineers. 

Would you like to know more? 
Just call us at (800) 231-5870 or e-mail info@logitekaudio.com 

Logi tek digital with a better difference! 
5622 Edgemoor Houston, TX, 77081 
e-mail info@logitekaudio.com Phone: 800.231.5870 

Visit our home page at www.logitekaudio.com for more information 
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station using the same frequency. This is 
expensive, but performance and reliability 
often make such an arrangement more 
attractive than leased telco lines. 

Benefits of digital 
For many years, manufacturers of broad-

cast sn and remote pickup (RPU) equip-
ment have sought ways to reduce the RF 
bandwidth of their systems. Less band-
width means more users can occupy the 
same band of frequencies with less interfer-
ence. Some degree of success was attained, 
mostly through the use of better filtering, 
but there were no quantum breakthroughs 
— until digital came onto the scene. 
We often labor under the impression 

that digital is always better. Many certainly 
thought that when the CD first came along, 
but today, a lot of people in the recording 
and broadcast industries as well as many 
audiophiles would argue the point. 

Regardless, digital does have a good 
deal to offer, particularly in STL applica-
tions. Some of the advantages are much-
improved noise immunity; elimination of 
transmission-path-dependent harmonic 
distortion, intermodulation distortion and 
crosstalk; spectrum efficiency; and degra-
dation-free multiple-hop regeneration of 
the digital signal. 

In the digital transmission world, there 
are two basic choices: linear and coded 
modulation. Linear means that input 
audio is sampled and transmitted without 
any alteration or coding. Coded modula-
tion does the same thing, then removes 
unneeded elements, adds error correction 
and reduces the required bit rate and 
bandwidth necessary to carry the audio 
signal without perceptible degradation. 
A linear system of a fixed bandwidth 

can carry many more audio channels than 
a coded system, but without 
coding/decoding delay. On the other hand, 
coded systems typically offer a more 
robust link with better error correction 
than linear systems. 

Early digital STL systems mainly con-
sisted of add-on encoders and decoders 
that could be used with existing compos-
ite STL links. This was a real break-
through, as it allowed broadcasters to 
transmit four coded 15 kHz audio chan-
nels plus a pair of data signals over one 
500 kHz STL channel. 

Moseley's DSP-6000 was such a sys-
tem, and it has been quite successful. TFT 
also pioneered an add-on system, the 
DMM92. Both are still in production and 
can provide an economical alternative to 
those who want to make the jump to digi-
tal without tossing their analog composite 
STL investment out the window. 

Today, broadcasters have many digital 
STL (DSTL) options. 

Several manufacturers offer integrated 
digital over-the-air links. Other products 

See STL, page 21 
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The Scoop Reporter II Redefines 
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It's interesting how a single word like 
"consolidation" can have so many 
implications. 
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Alarm Battery 

But, when it comes to the Scoop Reporter II, it means only 
one thing: Real Savings! That's because the Scoop Reporter 
II is the world's first codec to combine ISDN, POTS, auto-
battery backup, 3 channel mixer, PC programmability, 
and lots more! As a result, "consolidation" means a cost 
effective, "all- in-one" solution that inspires confidence 
when you are out in the field. 

II 
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Linking Innovation With Clarity 

AETA AUDIO CORPORATION 
75 Fleetwood DL Suite 200 • Rockaway, New Jersey 07866 
Phone: (973) 659-0555 • Fax: ( 973) 659-9555 

www.aetausa.com 
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Know Thy Tube Transmitter 
James G. Withers 

This is the last in a three-part series 
about the basics of tube construction and 
practical implementation in modern 
broadcast transmitters. The previous part 
appeared Nov. 10. 

The screen has an enormous impact 
on the operation of the tetrode. In most 
transmitters that I have seen, a variable 
rheostat is connected between the 
screen power supply and the screen 
grid, and is used to vary the DC volt-
age applied to the tube. This in turn 
varies the output power of the tube. 
The rheostat is fairly high wattage 

(up to 300 or 400 watts on bigger this control, or disconnecting the DC 
transmitters) and is almost always lead from the rheostat wiper leading to 

Transmitters can be lethal devices. 
Charged high-voltage filter capacitors 

have taken lives. 

motor-driven, so it can be easily inter-
faced for remote power control. Using 

the screen, it is possible to drop the 
output power to next to zero, even 

Citadel Selects Scott Studios 
as "the Best" Digital System 

Citadel Communications Corp., one of America's top 10 radio groups in 1998 revenues, selects 
Scott Studios Corp. as its sole supplier of on-air digital audio delivery systems for its 124 radio 
stations and future acquisitions. 
"We thoroughly investigated all of the competitive digital air studio systems and decided upon 
the best one," says Larry Wilson, CEO of Citadel Communications. "Our regional Presidents 
and Vice Presidents of engineering and programming spent nearly a year analyzing different 
options. While no system or manufacturer is 100% flawless, it became obvious to us that Scott 
Studios is the very best. Their long history of excellent service commitment, the quality of their 
digital studio products and competitive pricing were our primary reasons for selecting Scott 
Studios." 
Dave Scott, CEO of Scott Studios Corp. says, "It's an honor to be Citadel's sole digital audio 
vendor and take their other brands as trade-ins on our new equipment. Our systems are 
designed by announcers, for announcers. 

Larry Wilson (at right), CEO 
of Citadel Communications 
Corp., shakes hands with 
Dave Scott as Citadel 
standardizes on Scott 
Systems for its 124 stations 
and future aquisitions. 

"Of Scott's 61 employees, 43 are former jocks 
and PDs with 700 years collective radio 
experience. Competitors work more from the 
engineer's perspective, although we have 20 
former chief engineers on staff also. Scott 
Studios' digital fits DJs like a glove." 

After adding five Oklahoma City stations and 
other pending transactions, Citadel will own 
or operate 124 radio stations in 23 mid-sized 
markets such as Providence, Salt Lake City 
and Albuquerque. 
Citadel is well known across the country for 
attaining topnotch competitive program-
ming success, and the addition of Scott 
Studios announcer friendly technology will 
help Citadel announcers deliver superior 
information, entertainment and service to 
their 8,000,000 + weekly listeners. 

Citadel's stations are not the only ones who 
choose Scott: More U.S. radio stations use 
Scott Studios' than any other digital system, 
with 5,046 Scott digital workstations in 2,202 
U.S. stations. Nine of the ten top-billing 
groups have Scott Systems. 

Scott Systems are the easiest to use! They're 
intuitive, straightforward, simple, yet the 
most powerful! 

Start 
3 

IeStart 
3 

O'Start 
3 

R- E-S-P- E-C-T 
Aretha Franklin 

:11/3:30/F HIT HM9834 8:15 
The Queen of Soul! 

Ferry 'Cross the Mercy 
Gerry & the Pacemakers 

:1714:13/F HIT HM2608 8-18 

Home Depot 
Q: Better at Home 

:00/0:30/F COM DA2214 8:22 

Bob's Bargain Barn 
Q: Sale Ends Saturday 

:00/2:45/C COM DA1234 8 23 

McDonald's 
Q: Prices may vary 

:00/0:06/F COM DA2215 8:22 

Cool 105 Fast Jingle 
Q: Cool 105 

:00/0:30/F JIN DA4315 8:23 

1-2-3 
Len Barry 
L7/7 4p , 10 2a 

A Beautiful Morn. 
The Rascals 
L 7/8 4p  12 7a 

A Hard Day's Mite 
Beatles 
L 7/2 3a 93p  

A Lover's Questior 
Clyde McPhatter 
L 6129 5a 

A Thousand Stars 
Kathy Young 
L712 9p 

A World W'out Los 
Peter & Gordon 
L 714 10a N  

Action 
Freddy Cannon 
L 715 8p 

Afternoon Delight 
Starland Vocal Bar Diana Ross 

Ain'tL7a pi71: Mountain 

L7/31p N 
-- 

Ain't  No Woman 
Four Tops 
L 7161p N , 

Ain't That Peculiar Ain't That A Sham 
Marvin Gaye j Fats Domino 
L 7/5 2a N 7/12 7p L 712 3p _  

409 
Beach Bois 
L 711 5a N 7/810 

featn the Life 

L 7/6 11a N 7/18 8 

86 Tears 
? & Wertz» 
L 6/2T2p N 719 5p 

A Groovy Kind of 
Mindbenders 
L 7/4 2a N 7112 7p 

A Little Bit Me, A A Little Bit o' 
Monkees The Jarmels 
L 7/27p  \J 7/138a L 7/5 5p 136e 

A Summer Song 
Chad 8. Jeremy 
L 7/2 8p 

A Town Wout Pt 
Gene Pitney 
L 7/2 10a 

Abraham, Martin é 
Dion 
L 7/1 9p 

After Midnight 
Eric Marlton 
L 71512m 

A Teenager in 
Dion & Belmords 
17/43a 11 

A Whiter Shade 
Procol Harum 
L 7/1 3p 13 7a 

Act Naturally 
Beatles 
L 7/22a 143p 

After the Gold Ru 
Neil Young 
L 7/5 7p 177 

---
Ain't No Sunshine 
Bill Withers 
L 711 11p N 

Ain't Nothing Like Ain't She Sweet 
Marvin/Tammi Beatles 
L 71412n L 6/27 1p N 

Along Again, Nata 
Gilbert O'Sullivan 
L 711 10a 

The Scott System is radio's most user-friendly. You get instant airplay or audition 
of any song simply by spelling a few letters of its title or artist. You see when songs 
played last and when they'll play next. You also get voice tracking while listening to 
music in context, hot keys, automatic recording of phone calls and graphic 
waveform editing, all in one computer! 

Scott Studios is famous for our uncompressed digital systems at a compressed price, (but we work equally well in MPEG and 
MP3). Scott Studios' audio quality is the very best and plays on laptops or PCs with ordinary sound cards. We pre-club your 
startup music library free. Your PD can auto-transfer songs digitally in seconds with a CD-ROM deck in his or her office. 

Scott gives you industrial quality 19" rack computers, but nothing is proprietary: functional equivalents are available at 
computer stores. You also get 24 hour toll-free tech support! Scott also lets you choose your operating system: Linux, Novell, 
NT, Windows, DOS or any combination. You also choose from three systems: Good, Better, Best. One's ng,ht for you! 

The Scott System 32 (pictured at the upper right) is radio's most powerful digital 
system. Your log is on the left side of the LCD touch screen. Instant access Hot Keys 
or spur-of-the-moment "Cart Walls" are on the right with lightning-quick access to 
any recording. Phone calls record automatically and can be edited to air quickly. 
You can also record and edit spots or voice tracks in the air studio or go on the air 
from production. 
Options indude seamless redundancy, self-healing fail-safes, newsrooms, 16-track 
editors, time and temperature announce, and auto-transfer of spots and voicers to 
distant stations over WAN or Internet Check our web site and call us toll-free. 

Orde (15) Om Realer Smoke Card 

Scott Seadiekt e-
13375 Stemmons Freeway, Suite 400 
Dallas, Texas 75234 USA 
Internet: www.scottstudios.com 
(972) 620-2211 FAX: (972) 620-8811 

8 0 0 7 2 6 8 8 7 7 

(800) SCOTT-77 

though the plate voltage is on. 
This can be a useful diagnostic tool. 

Input circuits can be tuned, IPA stages 
can be monitored, all while the tube is 
idling along at minimum plate current, 
with little or no power out. 

However, the reverse — disconnect-
ing the plate supply while leaving the 
screen supply connected — cannot be 
done. In that case, the screen will try 
to take the place of the plate, and will 
draw much more current than it is 
capable of dissipating. Again, the 
screen overload had better trip, or the 
result will not be pretty. 

Complex collector 
The plate circuit of a tetrode RF 

power amplifier is at once simple and 
complex — simple, because, after all, 
it is nothing more than a collector of 
electrons feeding a tuned circuit that 
couples the maximum amount of RF 
energy into the antenna. It is complex 
because it has several thousand volts 
applied and can draw several amperes 
of current. This is high-power stuff and 
must be treated with respect, lest the 
transmitter, the operator or both, get 
burned up. 

The plate must be capable of dissi-
pating enormous amounts of heat, 
while conducting enormous amounts of 
RF energy into the tuned circuit and 
out to the antenna. To facilitate the dis-
sipation of the heat, direct-drive blower 
motors, forcing several thousand CFM 
of air past the tube, are used. All trans-
mitters using forced air to cool the 
tubes have air pressure switches which 
immediately shut down the transmitter 
if the air pressure drops. 

Different manufacturers use differ-
ent methods, but all plate circuits must 
isolate the DC voltage from the RF 
signal. Some transmitters use very 
high dielectric strength "plate block-
ers," which are thin sheets of insulat-
ing mylar, capable of withstanding 
plate voltages measured in thousands 
of volts. 

Others apply DC power to a large 
inductor, which is connected directly 
to the plate and insulated from the cav-
ity walls by large standoff insulators. 
Again, the method is not important. All 
of them have idiosyncrasies as to how 
they tune and ease of maintenance. 
The important point for the RF 

maintenance engineer to understand is 
the underlying principle at work. There 
must be a way to conduct high-voltage 
DC power to the plate, while insulating 
it from the RF output, which from a 
DC standpoint, is at ground potential. 

Speaking of the DC plate voltage, as 
mentioned above, it is very high, with 
correspondingly high current capabili-
ty. Remembering the lowly diode, (now 
exclusively replaced by the solid state 
diode), as AC line voltage is stepped up 
to a high potential through the plate 
transformer, it is rectified by diodes 
(whether tube or solid state). This, 
however, does not complete the conver-
sion of AC to DC. The diodes simply 
stop current flow in one direction and 
allow it in the other. 

Arch theory 
Instead of a sine wave, then, there 

are a series of ellipsoidal waves, all on 
the same side of the zero crossover 
point. Think of an infinite number of 
arches ( like the Gateway Arch in St. 
Louis) set side by side, and you'll get 

See TUBE, page 28 
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This 

superbly 

crafted 

new breed of 

advanced tube 

microphone pre-

amplifier reaches far 

beyond mere techni-

cal excellence to deliver 

sound that is uniquely 

involving, compeiling, and 

real. Our incredible new 2 

channel Model 1100 gives you 

up to 20dB more headroom 

:han conventional preamps, 

allowing you to record hotter tracks 

with the highest possible digital resolution. 

This unprecedented amount of headroom, 

combined with an EIN of - 135dB, allows you 

to take more gain without the pain of overload 

distortion or noise. 

MORE GAIN-NO PAIN 

To achieve this amazing performance, we developed new 

proprietary circuitry - here's a taste... 

. Discrete Class A Bipolar PNP Solid State Front End 

. Second Stage Reflected Plate AmplifierTM Tube Circuit 

. Sweepable Low Frequency Cancellation Filter (LoCaF") 

. MicLimTM limiter on the microphone itself makes the 1100 

virtually crash proof 

. Drift StabilizedTM AID Circuitry eliminates the need for high 

pass filtering in the digital domain 

. Third Stage Reflected Plate Amplifier Tube Circuit Discrete Class A 

Impedance Balanced Output Stage 

MORE GA N 
No PAIN 

RphexThermionEcsrm 
Model 1100 

Discrete Class A Tube Mic Preamp 

with 24 Bit 96kHz AID 

MORE GAIN-NO PAIN 

Compare this to any other mic preamp in the world - 

you'll quickly appreciate the benefits of 'More Gain with No Pain'. 

For more information visit our web site or contact us for an in depth brochure. 

APHEAX Improving the way the world sounds' 
SYSTENA S 11068 Randall Street, Sun Valley, CA 91352 U.S.A. 

818-767-2929 • Fax: 818-767-2641 • http://www.aphex.com 
Aphex, Aphex Therrnionics, Reflected Plate Amplifier, LoCaF, MicLim and Drift Stabilized AID Circuitry are registered trademarks of Aphex Systems. 
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Upgrade to the highest quality 
studio furniture 

New furniture systems from Arrakis will increase 

your station's productivity as well as enhance your image. 

All Arrakis furniture is extremely heavy duty with precise 

from Arrakis 

BROADCAST SUPPLY W ORLDWIDE 

Advantage Partner 

fitting components to withstand daily abuse. A unique blend 

of metal framing, wood panels, oak trim and plastic laminates 

makes it as beautiful as it is durable. And because all systems 

are reconfigurable, they can be expanded at any time provid-

ing you with the greatest value for your investment. Now is 

the time to replace your old furniture. 

Call BSW today for fast delivery of Arrakis furniture. 

Let BSW Work To Your Advantage When You Buy Arrakis. Call 1 • 800 • 426 • 8434 
Circle ( 17) On Reader Service Card 
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Spindles: Hang 'ern and Spin 'ern! 
John Bisset 

In one of the first Workbench columns 
many years ago, I ran a photo similar to 
that in Figure 1. Imagine my surprise to 
see the idea in use today! 

Using the plastic wire-routing spin-
dles, you can store cross-connect wire 
easily and neatly. The spindle is screwed 
into the telephone wallboard using a dry-
wall screw. When Bell engineers 

Figure 1: Spindles hold telco 
wire reels. 

designed the spindles and the center 
holes in the wire spools, I can't help but 
think they had the application shown in 
Figure 1 in mind. 

Bruce Blanchard of WSCL(FM) at 
Salisbury State University in Maryland 
put together the reels shown in Figure 
I. ( I forgot to ask if he got the idea 

* * * 

Al Kazlauckas is the chief for the 
AMFM stations in Cleveland. Al wrote 

Figure 2: A close call — or a lousy shot. 

from that long-ago Workbench column!) 
The spindles are just the right size to 
permit the reels to spin as wire is 
spooled off. With the turnover in engi-
neering over the last 10 years, some 
folks may not have seen this approach 
to wire management. 
As for the punchblock wiring, that 

belongs to the telco company, not Bruce. 
There's only so much you can do to keep 
the telco blocks neat, short of re-wiring 
everything yourself! 

Honest AM 
Improvement 

• 
e 17 

tri NOV 

The 235 is a no-nonsense, 
full-function AM audio processor. It features slow, 

"gain-riding" AGC, 3-band average level compression coupled with 
variable equalization, and an asymmetrical peak controller combining 
fast limiting with variable clipping depth. Strict NRSC compliance is 
guaranteed by specified pre-emphasis and overshoot-compensated 
low-pass filtering. 
You'll find the 235 very easy to set up and use. Front-panel controls 

and indicators make local operation a snap, and the built-in RS-232 
port and our simplified software enable computer or modem remote 
control if desired. 
Your preferred broadcast equipment supplier can arrange a demo at 

your station. Phone, fax or check our website for complete technical details. 

Model 235 — $1800 

I n cpvc•ri lc s 
1305 Fair Aya.• Santa CrJz, CA 95060 
TEL. (408) 458-0552 • FAX: 408) 458-0554 

www.inovon.com 

Grcle ( 19) On Reader Service Card 

regarding the loss of a phone coupler when 
doing a remote (Workbench, July 21). 

Al offered a caution when clipping 
into the "mic" portion of a telephone 
handset. Make sure you lower the mixer 
volume! Most phone systems will not 
take a 0 dBm signal, not to mention +4! 

To avoid clipping your audio, watch the 
levels. Better yet, buy a little coupler box, 
the type manufactured by Gentner and 
others, that permits you to clip the handset 
cord into the box, and feed your audio into 
the phone with no level problems. 

Not only will this interface work with 
POTS ( plain old telephone service) 
phones, but it will also work with the 
digital sets found at many car dealer-
ships or stores. 

Thanks, Al, for the ideas, and your 
support of the Workbench column! 

* * * 

Some stations have all the luck! When 
the engineer was paged to the transmitter 

See WORKBENCH, page 27 
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aliak TRANSMITTER CORPORATION 

4835 N. Street • Marcellus, NY 13108 • PH: 315/673-1269 • Fax: 315/673-9972 

E-mail: info@armstrongtx.com • vevffl.armstrongtx.com 
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Engineered for 
Reliability 
A Power Levels from lkW to 30kW 

A High Efficiency, Grounded Grid 

Single Tube Design 

A Wideband Quarter Wave Cavity 

for Lowest Synchronous AM 

A Solid State Driver with Patch 

Around Capability 

A Optional Automatic Power 

Control & VSWR Foldback 

A Motorized Tuning Controls 

A Advanced Overload & Protection 

Circuitry 

A Automatic Re-start After 

Power Failure 

A INEXPENSIVE! 

ARIvus-rplonio 



Products di Services Showcase 
For more information on the products shown below, circle the appropriate Reader Service No.(s) 

on the enclosed Subscription/Reader Service card or contact the advertiser directly. 

The Traffic C.O. P.Tm for Windows 
gets you into the 21st Century with 

prices that you can afford 

• A complete, fully featured. true Windows, 
traffic and billing system from order entry to 
log scheduling to .1/R 

• Run up to 256 stations from a single database, 
seperate databases or any combination if 
the two 

• Total password security 
• Unexcelled support... no voice mail, no 

answering machines. 
• The intuitiveness of Windows. Training luis 

become obsolete 
• Full control over your cart numbers and copy 
• Runs on your computer network... Exports to 

your automation system 
• Sales History for up to 5 years 

No Ohligar ! See what The Traffic C.O.P. 
for Windows can (I() for you! 

Generous Small Market Discounts 
Call NOW for our FREE (. 1)-ROM Demo! 

(800) 275-620•1 
sr 555% broadvastdata.erpin 
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DIG 11M ANTENNA MONITORS 
In-Stock-Available for 
Immediate Delivery 

• 1111:eie 111111 
=,/ me. —  7-* • 

• 

Price US$2700.00 2 Towers 
Will operate with any remote c ontrol equipment 

C=1 

• • - •-•-•  es- —*-
Price US$2100.00 2 Towers 

For AM directional:, with studio loc ated at transmitter site. 

These monitors are state-of-the-art instruments of unequalled 
accuracy (.5% or better on ratio and .5° or better on phase) 
and stability. With typical modulation the true ratio readout of 
these monitors is a factor of 10 more stable than instruments 
that measure normalized amplitude, and their phase readouts 
are rock solid. Phase sign is automatic, no extra operation. In 
addition to the analog DC outputs for remote control the Model 
CMR has a multiplexed BCD digital output which can be used 
to drive the Remote Indicator Model CMR-1. RF inputs have 
dual protection. Gas discharge tubes across the sample line 
terminations plus relay protection. 

GORMAN REDLICH MEG. CO. 
257 W. Union St. Athens, Ohio 45701 
Phone 740-593-3150 • FAX 740-592-3898 

ry 
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Switcher tools 
Designed by broadcast engineers for broadcasters, our audio and digital audio switchers 
otter excellent sonic quality, removable I/O connections, contact closures and serial 
remote control capabilities and flexible mounting accessories. 

SS 12.4 
Active crosspoint switching/routing with 12 stereo 
inputs and 4 stereo outputs. 

10X1 
Passive switching/routing with 10 stereo inputs and 
one stereo output or vice-versa. 

SS 8.2 
Active crosspoint switching with 8 stereo inputs, 
2 stereo plus 2 mono outputs. 

8x1 DAS 
Routes any one of eight AES/EBU digital inputs 
to split outputs. 

8X2D 
Active crosspoint switcher with 8 stereo inputs, 2 
stereo and 2 mono outputs 

6X1G 
Passive switching/routing with 6 stereo inputs and 
one stereo output, or vice-versa. 

MI» 
3X2B 

Active crosspoint switcher with 3 stereo inputs and 
2 stereo outputs. 

Check out our web site for 
product information, list pricing 

and a list of distributors! 

SS 3.1 
Passive switching/routing with 3 stereo inputs and 
one stereo output or vice-versa. 

SS 2.1/BNC 
Passive switching/routing with 2 composite audio, 
video, or AES/EBU inputs to 2 composite audio, 
video, or AES/EBU outputs, or vice-versa. 

SS 2.1/TERM 
Passive switching/routing with two stereo inputs 
to one stereo output or vice-versa. 

Internet: www.broadcasttools.com E-mail: btu. broadcasttools.com Voice: 360 . 428 . 6099 
Fax: 360 . 428 . 6719 

BROADCAST 

tools z • 
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THE COST EFFECTIVE 
ALTERNATIVE TO 

MANUFACTURER SERVICE 

SERVICE, REPAIR & 

CALIBRATION 

• STL's • RPU's • TSL's 

• Exciters • Optimods 

• AM/FM Monitors 

• Remote Control Systems 

SPECIALIZING IN 

EQUIPMENT BY 

• Beier • Marti 

• Moseley 

• McMartin 

• TFT 

• And others... 

WE ALSO PROVIDE 
Free, over-the-phone technical assistance 

STL loaner/rentals 

PCL 505 Certification 

3011.PRIO. 

TECHNICAL SERVICE 

2198 Hubbard Lane. Grants Pass, OR 97527 

(541) 471-2262 

Designed for 
Broadcasting! 
MINI-MIX 8A 

$2499 
List 

12 Stereo Inputs 2 Stereo Outputs 
2 Dedicated Mikes 1 Mono Output 

Service & Affordable Quality for Over 28 Years 

MIT.GRAM 
4C EC/ R. 1=1' la _AIL TIC:11%T 

1500 Capital Avenue (972) 424-8585 

Plano Texas 75074-8118 1-800-327-6901 

FAX (972) 423-6334 

infoeautogramcorp.com 

Incredibly Flexible DTMF Control 

IIIWWerkes • • 

• -2A111 
The DS-8 Programmable DTMF decoder 

Bridge the DS-8across youraudio 

source and get eight individually 

programmable relay outputs. 

Each closure is activated by its 

own code of one to four digits 

long. Each relay can he set up as 

momemtary. latching or 

interlocked with otherrelays! I.Ise 

the DS- 8 for remote audio 

switching. automated program 

recording. secured remote EAS 

control, you name it Optional 

rack mount ( pictured ) isavailable 

A two unit R.M is alsoavailable 

The DS-8 lc:dines include: 

,Lach of the eight rela,) 
independently programmed loi 
codes and mode. 

,Program it with am DTMF phone 
igh quality metal enclosure can he 

wall or table mounted 1.ou cost 
(option:ilium. I. mount a‘ ai table 
Ilconnections on Si reo terminals 

-Retains settings :Met a tower failure 
-.List price is just S299. 

Call your favorite dealer or visit 
our web site ti ii the latest in lb and 
do wnloada hie tech manuals! 

CircuitWerkes 
3716 SW 3ft-i Place 

GainesvilIc. Florida 32607 

(352) 335-6555 / lax 380-0230 

http://www.circuitwcrkcs.com 

READER SERVICE NO. 86 

AES3 Switching And Distribution 

Made Easy with the AES-200 

••••• 

Features: 

2 Input AES3 Switcher 

2 XLR Outputs, 2 BNC Outputs 

Remote Control/Status 

• 

s. 

Uses: 

Main/Alt. Transmitter Audio Switching 
Digital Studio Switcher 

Professional Digital Dubbing 

Broadcast Devices, Inc. 
5 Crestview Avenue 

Cortlandt Manor, NY 10567 

Tel. (914) 737-5032 Fax. (914) 736-6916 

Website: www.Broadcast-Devices.com 

bdi 
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Time to "re-tube''-
the transmitter?  

o0 

Order your next rebuilt 
transmitter tube 

from 

g;edatid Peociffeis, 
"Over half a century of quality rebuilt power tubes 

and U.H.F. - TV Klystrons" 
75412 Highway 25 - Covington, LA 70435 - U.S.A. 
800-624-7626 504-893-1243 Fax 504-892-7323 

www.freeland-inc.com 
Email freeland-inc.comefreeland-inc.com 

READER SERVICE NO. 89 READER SERVICE NO. 90 READER SERVICE NO. 91 
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Digital STL Options 
SIL, continued from page 14 

are available that operate in the 2.4 GHz 
S-band and utilize spread-spectrum, code 
division multiple access (CDMA) technol-
ogy. Tl/El-based products are also avail-
able that use hard-wired point-to-point Ti 
circuits, digital point-to-point ter-
restrial microwave or other con-
veyances. 

950 MHz over-the-air systems 
are probably the most popular 
DSTL option for broadcasters. The 
reasons are legion, but among 
them are that existing paths are 
already coordinated, licensed and 
established, with antennas and 
feed lines in place; existing analog 
equipment can either be converted 
to digital with an add-on 
encoder/decoder or used as an 
analog backup; and 950 MHz is 
familiar territory to most broad-
casters. 
Among the equipment commer-

cially available for this application 
is the aforementioned TFT DMM92 and 
Moseley DSP6000. Both offer two- or 
four-channel capability plus data. TFT 
offers a choice of apt-X or Musicam cod-
ing; Moseley offers ADPCM or 
ISO/MPEG. Both systems can be made to 
work with many different composite Sil 
systems, even those of other makes. Some 
adaptations may require transmitter and/or 
receiver filter changes for the system to 
work properly, however. 

Integrated 950 MHz systems are avail-
able from companies like Harris, 
Broadcast Electronics and Moseley. 

The Harris CD Link transmits uncom-
pressed AES3 digital audio in 300 kHz RF 

channels in the 950 MHz STL band. The 
company markets it as an economical way 
to complete the path for uncompressed 
AES3 digital audio from the studio to the 
transmitter. By connecting into the digital 
input of a Harris Digit CD Digital FM 

A caveat: Many early claims that con-
verting to digital would solve most if not 
all 950 MHz link or path problems are 
simply not true. My firsthand experience 
has shown that a bad analog path usually 
makes for a bad digital path as well. 

In one very frustrating incident, an 
otherwise-acceptable 36-mile analog link 
over water would simply not work with 
digital. The reason: multipath distortion 

Harris offers the CD Link uncompressed digital SIL. 

audio bandwidth stereo RPU applications. 
QEI manufacturers the Quick-Link H, 

which comes configured for 15 kHz 
stereo transmission using either mic or 
line level. Configuration (frequency, 
bandwidth, data rate and audio level) is 
alterable by RS232 connection. 
Moseley's Starlink 9001SS also offers 15 
kHz stereo operation and ISO/MPEG or 
ADPCM coding are selectable. 

With the growth of the Internet, Ti 
lines have gained popularity, and 
broadcasters have joined high-
speed Internet users in utilizing 
them for point-to-point applica-
tions. These lines can carry up to 
24 channels of 64 kb each, com-
bined in any way the user wants 
them. In most areas, Ti offers a 
reliable, high-quality alternative to 
an over-the-air link. Where terrain 
or obstructions would otherwise 
require a multiple-hop over-the-air 
link, a Tl circuit can offer an alter-
native that is often priced less per 
month than the tower rental at the 
relay site. 
Tl-based systems are extremely 
flexible, offering bidirectional 

Exciter, the user gets an uncompressed 
path "from the studio through generation 
of the FM broadcast waveform." 

Moseley 's Starlink SL9003Q offers 
several combinations of audio and data, 
including four-channel linear audio plus 
two data channels. More audio channels 
are available if ISO/MPEG is used. It is 
possible to combine linear and 
ISO/MPEG for STL and ICR or other 
applications in a single SL9003Q system. 

BE's DSTL is a descendant of the ear-
ly Dolby system, and it offers two or four 
15 kHz audio channels plus data using 
Dolby AC-2 coding with less than 9 mS 
of audio delay. 

caused by changing signal reflections off 
the water. We never noticed a problem 
with the analog signal, but the digital 
link would not work reliably. 
QEI and Moseley are among the manu-

facturers of spread-spectrum, CDMA sys-
tems. Such systems have the advantage of 
requiring no FCC licensing or coordination 
and are generally immune from interfer-
ence. The downside is that they are general-
ly short-haul links, requiring a completely 
clear path. They are an attractive option for 
short-notice STL applications (when the 
boss tells you, "By the way, we just LMAed 
a station across town. We go on the air with 
it tomorrow.") and for uncompressed, full 

operation with many combinations of 
linear and coded audio channels plus 
data channels. There are tradeoffs 
between delay, error correction and 
robustness which must be considered 
when configuring a system. Keep in 
mind that even a few milliseconds of 
delay can be objectionable to on-air tal-
ent listening to an off-air feed in head-
phones. 
QEI has for many years manufactured 

the CAT-Link. The CAT-Link is a linear 
system offering up to four bandwidth-
limited channels each direction. A typi-
cal system might consist of two 15 kHz, 

See STL, page 25 

We Sell At Least One ECO FM Transmitter Per Day!!  

ENERGY-ONIX ECO Transmitters are 

the most popular FM Transmitters ever 

built. There are at least 1000 of these 
transmitters operating world wide. 

They utilize one zero bias triode oper-

ating in a grounded grid mode and in-

corporate a solid state driver and fre-
quency agile exciter. Their reliability 

is unprecedented and their prices are 

realistic. Do you want to know more 
details? Contact our office or your 
neighbor - he must have an ECO trans-

mitter. Or, better yet -- visit our mod-
ern 35,000 sq. ft. factory in beautiful 
"Upstate" New York and "Kick the 

Tires". 

IMOIRIML 

ENERGY-ONIX 
--41111111111111,— 

à • 

HERE ARE SOME OF THE REASONS 

• Honest Prices 

• Understandable Control System 
• Single, Long Life, Triode in 

Grounded Grid Configuration 

• No Neutralization Required 

• Minimum Plate Voltage 

(7500 Volts for 25KW Output) 

4> Solid State IPA with Loads of 

Reserve 
• Automatic Power Output Control 

• VSWR Foldback and Trip Control 

• Extremely Long Tube Life 

• Personalized Technical Support 
from Competent Engineers who 
Designed these Transmitters 

• Models Available at 4, 6, 8, 10, 

15, 22, 25, 30, 40 & 50KW 

• Manufactured in our U.S.A. 

Factory 

The Transmitter People" 

BROADCAST EQUIPMENT CO., INC. 

P.O. Box 801, 1306 River St., Valatie, NY 12184 
VOICE: 518-758-1690/888-324-6649 
E-Mail: energy-onixeenergy-onix.com 
Web Page: www.energy-onix.com 

FAX: 518-758-1476 
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What About DAB at the Border? 
Tim Brown 

I write this as Canada's largest city is 
in the midst of an exciting digital radio 
launch. At present, 19 of Toronto's sta-
tions are simulcasting their AM and FM 
broadcasts on the L Band using technolo-
gy associated with the well-established 
Eureka- 147 standard. 

In the near future, more of the city's 
stations will be added. Numerous subur-
ban stations will follow shortly there-
after. In parallel, Montreal and 
Vancouver stations will launch prior to 
the end of this year. 

Not only is the sound quality and inter-

ference immunity spectacular with 
Eureka- 147, the Program Associated Data 
(PAD) emanating from the receiver's 
screen adds a new dimension to the radio 
listening experience. Dramatic enhance-
ments to PAD are anticipated in the near 
future with high-resolution graphics, 
voice response and listener interactive 
applications now under development. 

Multi-mode receivers 
As a Canadian completely sold on the 

Eureka- 147 approach, I dream of a day 
when the United States abandons in-
band, on-channel (IBOC) in favor of the 
Eureka- 147 system. I doubt my dream is 

a realistic one due to U.S. military 
requirements in the L Band, along with 
other constraints unique to U.S. spectrum 
assignments. 
Many U.S. residents are likely 

aware of the large volume of traffic 
moving across the U.S./Canadian bor-
der every day. For cross-border com-
patibility, we might have to see multi-
mode receivers manufactured where 
both Eureka- 147 and IBOC standards 
are supported. 

This is how PCS (Personal 
Communication System) digital 
phones have evolved in Canada. 
Because PCS network coverage is rela-

0 

11111111111111111 

We've got you covered 
Crown Broadcast transmitters are designed and 
carefully engineered to the same reliable high 
performance standards known worldwide as the 

hallmarks of Crown products. 

Enjoy on-air confidence with compact stand-alone 
transmitter designs that integrate audio process-
ing, stereo generation and RF amplification. Or 

choose from custom configurations for versatile 
solutions to meet your unique broadcast needs. And be confident in your choice, with a three-year warranty 
backed with service from some of the finest talent in the industry. Ask us, we can help! 

lei 

Call us, visit our web site, or send us e-mail for more information about the versatile transmitters from Crown 
Broadcast. Crown International, 1718 W. M ishawaka Road, PO Box 1000, Elkhart, Indiana, U.S.A. 46515-1000 

Phone: 800-294-8050 or 219-294-8050; Fax: 219-294-8222 Email: broadcast@crownintl.com 

www.crownbroadcast.com 

Crown Broadcast.rJil 
.11 making a world of difference 
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tively limited when compared with tra-
ditional analogue cellular, we've seen a 
proliferation of dual-mode phones. If 
the dual-mode phone user is within 
PCS coverage, he/she gets all the bene-
fits of PCS technology. If they "roam" 
beyond PCS coverage into the old ana-
log network, they lose PCS features 
and digital audio quality — but at least 
they have coverage. 

It should be noted that not only are 
these dual-mode phones handling two 
different protocols (a given PCS standard 
and the analog protocol known as 
AMPS), they are also supporting two dif-
ferent frequency bands ( 1900 MHz in 
PCS mode and 800 MHz in the analog 
cellular mode). 

This is not unlike my multi-mode digi-
tal radio receiver concept, where three 
different frequency bands (AM, FM and 
L Band) as well as the Eureka- 147 and 
IBOC link protocols would need to be 
supported. 

For the transition years, things get 
quite complicated. First off, we would 
still need receivers to incorporate 
today's AM and FM analog bands. This 
results in a multi-mode receiver — 
AM/FM analog, AM/FM IBOC, and L 
Band Eureka- 147. With costs for a sin-
gle mode Eureka- 147 L Band receiver 
very high at this point, my idea for a 
multi- mode receiver might end up 
being absurdly expensive. 

IBOC isolation 
The alternative is for the United States 

to operate in isolation with its choice of 
IBOC. At some point in the future, it 

As a Canadian 
sold on Eureka- 147, 

I dream of a day 

when the U.S. 

abandons 160C. 

might look like the rest of the world 
using Eureka- 147 is operating in isola-
tion from a U.S. perspective. 

With Canada's three largest cities, 
making up over 35 percent of the 
country's population, living within 75 
kilometers of the U.S. border, it con-
cerns me that this lack of agreement 
on standardization could someday 
threaten our country's spirited launch 
of digital radio. 

In the meantime, we hope for afford-
able Eureka- 147 "L" Band mobile, 
portable and home receivers. I know in 
the PCS business, we had to highly subsi-
dize the dual-mode phone costs in order 
to win over new subscribers in those ear-
ly days. It seems to be working. Now vol-
umes are sufficiently high that we're see-
ing the benefit of much lower unit costs 
on these phones. 

That said, the launch of PCS services 
in Canada could have been much less 
complicated and much less costly if we 
didn't have the requirement to support 
another wireless standard. 

Tim Brown lives in Toronto. Reach him 
at tim.brown@microcell.ca 
RW welcomes other points of view. 

Send e-mail to radioworld@imaspub.com 
or write to the address on the inside last 
page of this issue. 
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Best Price Guarantee* Same Day Shipping* Extended Hours 
Knowledgeable Sales Staff Flexible Terms 

BSW is open from 6:00 AM to 6:00 PM Pacific Time. 
You can also fax us anytime using our toll-free number 
(800-231-7055) or better yet email us at info@bswusa.com. 



Here are three ways Eventide can help: 

keeping a 

onsolidation brings market efficiencies, but also big 

headaches and challenges. It's essential for man-

agement to keep track of multiple stations. And 

legal record of what was said and when commer-

cials aired is also more important than ever. Several groups 

have standardized on Eventide Digital Audio Loggers. Our 

economical VR204 records up to 550 hours on a tiny palm-

sized cassette. VR204 records up to 4 channels simultaneous-

ly so you can keep tabs on the competition's spot loads, play 

lists and talent while you record your own stations. New!! 

Now Eventide loggers let you record/play in Hi-Fi for full 

"broadcast quality." Ideal for show replays, time zone 

delays, etc. 

ventide's BD500 Broadcast Delay makes talk shows 

run smoother and sound better, for less. The BD500's 

multiple dump feature divides the delay time into sev-

eral "slices" so you're still safely in delay even right after 

dumping an offensive remark. It's the hassle-free talk 

solution... even when air talent is working without a pro-

ducer. No other delay offers Eventide's high quality 

patented catch-up technology for clean audio combined with 

fast catch-up. And it's the only delay with optional digital 

inputs and outputs for new all-digital studios. Yet the BD500 

costs thousands less than our previous model. See how much 

easier talk shows can be with Eventide's 4th generation 

BD500 Broadcast Delay. 
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W ant to increase 
creativity 

without 

adding personnel? Add life to 

drive-time shows? Win new 

advertisers with better station-produced spots? An 

Eventide Ultra-Harmonizer® brand effects processor 

really does all that. Designed specifically for radio and 

production, the new DSP4000B Ultra-Harmonizer 

features radio effects designed by production whiz Jay 

Rose. Hundreds of comic voices, sound effects, 
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• Eventide PRODUCTION ULTRA-HARMONIZER 
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reverbs, pitch changers and more are instantly accessible at 

the touch of a button. Plus, the DSP4000B has superb 

Timesqueeze® time compression /expansion capability. 

Shorten a 60 second national spot to allow for a local tag. 

Squeeze or stretch a music bed to fit the spot. The DSP4000B 

has optional digital I/O to interface easily with digital editors 

and consoles. It's the radio effects box designed to bring sta-

tions more business and more listeners. 

The bottom line: Eventide broadcast products are potent tools 

for today's radio. To learn more, talk to your broadcast dis-

tributor, call Eventide direct at 201-641-1200, or see our 

website, www.eventide.com. 

Eventide 
the next step 

One Alsan Way, Little Ferry, NJ 07643 
Tel: 201-641-1200 Fax: 201-641-1640 
Email: broadcast@eventide.com Web: www.eventide.com 

Better 

managed, 

better 

sounding 

radio yields 

better results. 
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STLs Go Digital 
SU, continued from page 21 

one 10 kHz and one 3 kHz audio channel 
in each direction. Because the QEI sys-
tem is linear, there is no perceptible 
delay, but the tradeoff is lower channel 
capacity and less robustness. 

Moseley offers the Starlink 900311 
system for T1 applications. It can be con-
figured with a wide array of audio and 
data options, and can be ordered using 
ISO/MPEG or apt-X ADPCM coding. 

Harris recently acquired the 
Intraplex line of Tl -based STL sys-
tems. The Intraplex STL Plus system 
can be ordered with up to eight 15 kHz 
stereo channels in each direction using 
apt-X or ISO/MPEG coding. Linear 
audio is also available, but with 
reduced channel capacity. Other 
options include asynchronous data 

at the transmitter site) and various ring-
down/telephone applications. They can 
be configured to any of the popular T1 
line codings and framing options, mak-
ing them very flexible in terms of net-
work connection. 

Keep in mind that the more informa-
tion that is carried on a T1 channel, the 
lower the bit rate per channel and the 
greater the overall audio delay. In sys-
tems carrying a significant number of 
audio channels, it will be necessary to 
make alternate arrangements for open-
mic off-air monitoring. 

The best way to deal with this is to put 
all but the last stage ( stereo 
generator/clipper) of audio processing at 
the studio and take a DA feed to the stu-
dio headphones. In this way, the talent 
hears a true off-air monitor except when 

Tl technology puts a big data pipeline at the disposal of the radio user. 
Among the companies offering TI products is Moseley. 

(four independent RS-232 or RS-422 
data ports), wideband data ( for off-
premises LAN use), two- and four-
wire voice, and wideband voice. 

Because of the high channel capacity 
and bi-directional operation, most of 
the available TI products can carry not 
only program audio from the studio to 
transmitter, but also remote control, 
telemetry, air monitor audio, satellite 
feeds (if the downlink must be located 

the mic is turned on, when the processed 
audio feed is heard. Such an arrangement 
may be necessary in higher-capacity cod-
ed over-the-air DSTL systems. 
I have used TI-based products in STL 

applications in major markets from coast 
to coast since it first became available. In 
most markets, except for the inevitable 
contractor cable-cuts, the service and 
equipment has been very reliable. 
We have, however, had some very 

RDS/RBDS 
"Mini-Encoder" 

With 
this simple, 
"dirt cheap" 
encoder, 
your station 
can begin 
transmitting 
the more important radio-data IDs, service flags and text messages. 

Use any PC to quickly and easily enter your station's call letters or 
"street name," format identifier, translator frequencies and scrolling 
ads or promos. Menu-driven software transfers this information to the 
encoder's own non-volatile memory. 

This nifty little encoder installs in minutes, locks to any stereo gen-
erator and works in to any FM transmitter. 

Don't let your station be skipped-over by the new generation of 
"smart" radios! At just $390 there's no excuse for waiting to put RDS 
to work for you right now. 

MODEL 701 - $390 

lnovonics, Inc. 
1305 Fair Ave.. Santa Cruz, CA 95060 USA 
TEL: (408) 458-0552 • FAX: (408) 458-0554 

www.inovon.com 

over a T1 circuit to a studio. There, it was 
decoded, mixed and re-coded ISO/MPEG 
at 128 kbps and sent to a transmitter site 
for broadcast. 

The resulting audio, even though all 
the coding algorithms and bit rates were 
the same, contained significant and objec-
tionable artifacts. That system could have 
been much cleaner had the equipment 
manufacturers offered compatible digital 
inputs and outputs, which would have 
eliminated several encode/decode cycles. 

unreliable circuits, probably due to poor 
local telco facilities (bad copper, repeaters 
and muxes) that have given no small 
amount of trouble. The most reliable cir-
cuits have been the oldest and those that 
are fiber-optic from end to end. Despite 
the occasional service problems, we will 
continue to use T1 as a preferred method 
of signal transmission between sites. 
We have all heard for years the warn-

ings of conflicting coding algorithms. 
Some claim serious audio degradation as a 

, MART! 
h 

MARTI 

Broadcast Electronics DSTL uses Dolby AC-2 coding. 

result of stacking algorithms, while others 
report no problems. This phenomenon 
does bear consideration, however. Multiple 
passes through even the same algorithm 
can produce significant coding artifacts. 

In one rather complex system with 
which I have been involved, audio was 
ISO/MPEG coded at 128 kbps and 
uplinked, then decoded back to audio at a 
downlink site and then re-encoded 
ISO/MPEG at 128 kbps and transmitted 

Unlike composite and discrete analog 
systems, digital systems require consider-
able planning. In most cases, conversion 
will not be simply "plug-and-play." If 
you're considering making the leap to dig-
ital, the result will probably be well worth 
the investment, but for the system to work 
properly, it must be well thought out. 
We can't list all manufacturers of STL 

link systems here; ask your broadcast 
supplier for the options available to you. 
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This Is The Deal 

From Audioarts. 

Audioarts Engineering manufactures a complete 
line of audio consoles for every size radio station and 
market. 

Like the brand new RD- I 2/20 series—the latest 
in digital technology. Fully modular with three stereo 
busses, analog and digital inputs and outputs and 
hot-swappable modules. 
Or the R- 17: a modular design in a compact 

mainframe with everything you demand in a broadcast 
console: muting, tallies, machine control, rackmount 
power supply and more. 

The R-5: 12 inputs with dual source channels, 
exclusive Simple PhoneTM telco interface, full function 
tape remote and more—all in an affordable package. 

R-60: The # I selling console in the U.S. Fully 
modular for any combination of modules, superb audio 
performance, LED illuminated switches, dual inputs on 
each channel and a wealth of complete features 
engineered by the Wheatstone design team. 
From on-air to production, we have a console 

to fit your needs with no compromise in quality 
or performance. 

And These Are The Dealers 
Broadcast Supply Worldwide 
Tacoma, WA 
Phone: 800-426-8434 
Fax: 800-231-7055 
Email: info@bswusa.com 
Broadcasters General Store 
Ocala, FL 
Phone: 352-622-7700 
Fax: 352-629-7000 
Email: bgs@atlantic.net 
S.C.M.S. 
Pineville, NC 
Phone: 800-438-6040 
Fax: 704-889-4540 
Email: sales@scmsinc. com 

Crouse-Kimzey: 
Colorado Springs, CO 
Phone: 800-257-6233 
Fax: 719-392-8879 
Email: ledwards@proaudio.com 
Lynn, IN 
Phone: 877-223-2221 
Fax: 765-874-2540 
Email: bpike@proaudio.com 
Annapolis, MD 
Phone: 800-955-6800 
Fax: 410-754-9999 
Email: kkaras@proaudio.com 
Fort Worth, TX 
Phone: 800-433-2105 
Fax: 972-623-2800 
Email: mbradford@proaudio.com 

Tel: 252-638-7000 • Fax: 252-637-1285 
E-mail: sales@wheatstone.com 

RF Specialties: 
Concord, CA 
Phone: 888-737-7321 
Fax: 925-687-9991 
Email: newbro@ix.necom.com 
Santa Barbara, CA 
Phone: 800-346-6434 
Fax: 805-682-5170 
Email: rfsca@aol.com 
Valparaiso, FL 
Phone: 800-476-8943 
Fax: 850-729-2744 
Email: rfoffl@aol.com 
Kearney, MO 
Phone: 800-467-7373 
Fax: 816-628-4508 
Email: rfmo@sky.net 

Southampton, PA 
Phone: 888-260-9298 
Fax: 215-322-4585 
Email: 
harrylarkin@compuserve.com 
Pittsburgh, PA 
Phone: 724-733-1994 
Fax: 724-327-9336 
Email: rfo@ub.net 
Amarillo, TX 
Phone: 888-839-7373 
Fax: 806-373-8036 
Email: rfstx@compuserve.com 
Seattle, WA 
Phone: 800-735-7051 
Fax: 206-937-8544 
Email: jerryhill@csi.com 

e{ AUDIOARTS ENGINEERING 
A Division of Wheatstone Corporation 
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Secret of a 
WORKBENCH, continued from page 19 

site to check out a low-pressure alarm on 
the remote control, he wasn't sure what 
to expect. The station was still on the air; 
in fact everything looked nearly normal. 
There was a slight rise in VSWR, but 
nothing substantial. 
The biggest problem was the line 

wouldn't hold any nitrogen. You could 
hear it just pour out of the tank as the 
valve was turned on. 
When the tower rigger arrived, the 

damage to the line shown in Figure 2 on 
page 19 was discovered. The bullet grazed 
the outer conductor, but missed the center. 

Thank goodness the vandal was a poor 
shot! 

We spoke of Belden's mini-starquad 
1804A cable in the Aug. 18 issue. Steve 
Lampen at Belden, who also contributes 
to RW, wrote to explain the "secret" to 
the ruggedness of this tiny cable. 

It's pretty neat, and I thought you'd 
like to hear about it. The conductors in 
the mini-starquad cable are silver-coated 
copper alloy, much stronger than copper. 

MARKET PLACE 

Bradley 2000 Catalog 

The new Bradley Broadcast and 
Pro Audio catalog is out. Did you get 
your copy? 
The 133-page reference includes 

hundreds of audio and transmission 
products from the broadcast distrib-
utor, which is based in Frederick, 
Md. 

Lines include Telos, ATI, Gentner, 
Whirlwind, Sony, Radio Systems, 
Denon, Marantz, Yamaha, Sonic 
Foundry and many others. 

For information contact the compa-
ny in Maryland at (800) 732-7665, fax 
to (301)682-8377, visit www.bradley-
broadcast.com or circle Reader 
Service 77. 

Advertisers: 

The RW Industry Sourcebook 
2000 is just around the corner. 
Reserve space now with your 
account representative, or call 
(703) 998-7600, ext. 154. 

Tiny Cable 
The silver is added to bring the resistance 
back down to copper. The combination 
makes this cable stronger than many full-
sized mic cables. 

Steve reports that one of his first 
customers used the 1804A to wire up 
headphones, because the jocks would 
rip the cords off the phones (sound 
familiar?). This little cable solved the 
problem. Now, if they forget to unplug 
the headphones before walking away, 
the cable pulls the headphones off 
their heads. 

With the ruggedness of such a tiny 
diameter cable, I'm sure Workbench 
readers can come up with all kinds of 
uses. Here's one: How about a 6- or 10-

cable mic or headphone snake for 
remotes, not much larger than a stan-
dard-size mic cable? 

Let me know what you come up with. 
For a sample of the mini-starquad 
1804A, circle Reader Service 59. 

* * * 

Finding inexpensive solutions to cus-
tomer problems is part of what makes 
this business fun. Cam Eicher, the man-
ager of Harris' Broadcast Center, came 
up with the following inexpensive way to 
monitor tower lights. 
Seems a customer had a relay site 

with no broadcast transmitters, but 
with tower lights that needed monitor-
ing. It seemed overkill to purchase a 
full-fledged remote control system just 
to find out if the lights failed. He need-

n '3 00:00 00 
Music 

0 

Jingles 

Liners 

Ecfitor 

Options 

Fire And loe 
Benatar. Pat 

ed a box that would dial out if the 
lights fail, and also permit dialing in to 
verify proper operation. 
Cam suggested a Broadcast Tools 

DC-8A combined with a Sine or SSAC 
current sensor. Both are available from 
your equipment distributor. You can 
even use multiple sensors to provide 
side light as well as beacon indica-
tions. 

John Bisset has worked as a chief 
engineer and contract engineer for more 
than 30 years. He is a district sales man-
ager for Harris Corp. He can be reached 
at (703) 323-8011. 

Submissions for this column are 
encouraged, and qualify for SBE recerti-
fication credit. Fax your submission to 
(703) 323-8044, or send e-mail to 
jbisset@harris.com 
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Transmitters Need Expert Care 
TUBE, continued from page 16 

the picture of diode rectified AC. 
This is indeed DC, because it does all 

flow in one direction (all of the arches 
are right side up, instead of alternating 
right side up, then upside down), but it 
is not filtered DC. That is to say, there 
are still great variations in voltage 
between the top of the arch and the bot-
toms of each leg. 

Experiments 
These variations are smoothed out 

by the use of filter capacitors and 
inductors. As we all remember from 
Ben Franklin's experiments with light-
ning, electricity can be stored between 

Demand 

UNCOMPRESSED 

16- bit linear 

audio in your all-

digital air chain. 

Compression 

means compro-

mise and we just 

won't hear of it. 

two plates, in a material called a As the bumpy DC voltage is applied 
dielectric. This was known to Ben as a to a filter cap, it is stored in the dielec-

Despite the growth in solid-state, 
tube-type transmitters remain an important 

part of our industry. 

Leyden jar, but we now call them filter tric until a voltage equal to, or a little 
greater than, the peak of the applied capacitors. 

Select a digital 

SU that can be 

configured with 

UP TO TWO PAIRS 

of linear stereo 

audio. It's like 

getting two 

radios for the 

price of one. 

Exercise your 

FREEDOM OF 

CHOICE. Choose 

32, 44.1 or 48kHz 

audio sampling. 

It's your broad-

cast— select the 

rate that works 

best for you. 

Choose a digital 

SU that CAN 

ADAPT TO ANY RF 

ENVIRONMENT 

with user-defined 

16, 32 or 64 QAM 

rates. ( Flexibility 

is always a good 

thing.) 

Purchase a 

950 MHz RF SIL. 

The channel 

allocation is free, 

and the money 

you save over a 

Ti SIL goes 

straight to your 

bottom line. 

Moseley's Star/ink SL9oo3Q is the only 4-channel digital studio transmitter link 

on the market with all these features. Not just an STL, a sound investment. 

in Castilian Drive • Santa Barbara, CA 93117-3093 • Tel: (805) 968-9621 • Fax: (805) 685-9638 • www.moseleysb.com 

DC voltage is built up. Then, as the DC 
voltage falls off from the peak of the 
arch down the leg towards zero, the 
capacitor reverses its function, and 
bleeds voltage off, into the circuit, sus-
taining the DC voltage until it starts to 
build up again. 

In this way, the DC voltage is dra-
matically smoothed out. However, while 
useful, this stored voltage "capacity" 
creates a safety problem for us transmit-
ter types. 

Imagine that the capacitor is going 
about its business, storing up and then 
releasing the 8,000 or 9,000 volts that 
is typically on the plate circuit of a 
broadcast transmitter. Then, out of the 
blue, the circuit is opened — maybe 
through a broken wire, or a ground 
return resistor that opens up, or, as has 
been known to happen, the plates are 
turned on while the tube is out of the 
socket. 

Suddenly, the capacitor, which has a 
stored charge, has no way to release that 
charge. So it sits there ... and sits there 
... and sits there, for hours, or in 
extreme cases, days. 

Lethal charge 
This is the stuff of which widows are 

made. There are many safety devices 
built into transmitters to eliminate this 
danger — interlocks, bleeder resistors, 
etc. — but still, every once in a while, 
someone touches a charged high-volt-
age filter capacitor and goes to the big 
Transmitter Shack in the Sky. 

So beware: this series of articles is a 
primer. Experience and a patient trans-
mitter expert willing to impart some 
hard-earned practical knowledge are 
needed before anyone should go poking 
around in a high- power, tube- type 
transmitter. 

Tube transmitters, on a cost-per-watt 
basis, still have a much lower initial 
purchase price than solid-state rigs. 
Additionally, there are hundreds, per-
haps thousands of existing tube trans-
mitters still in service. So it is likely 
that even a young broadcast engineer 
will run across one of them in his or 
her career. When that happens, we 
hope this short introduction will have 
served to take some of the mystery out 
of the lowly vacuum tube humming 
along inside. 

Jim Withers is vice president of engi-
neering for Pacific Broadcasting. Send 
him e-mail to jim@koplar.com 
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Introducing the new Denon DN-M991R 

MiniDisc recorder/player. MiniDisc is the 

SlANT most versatile media available for archiving 

program material for playback in a variety 

of applications including broadcast, 

theme parks, theatres and shopping malls, among others. 

The DN-M991R offers all the features and functions that 

engineers have asked for, such as a large 

and easy-to-read florescent tube display 

  with multiple readouts, Hot Start, key-

BALANCED 
INPUTS/OUTPUTS 

KEYBOARD ENTRY a 

board entry, seamless Sleep mode, 

front-panel Program Play and a variety PITCH 

of control terminals including RS-232C, RS-422A, D-Sub 

25 pin and PC-compatible Mini Din keyboard connec-

  tor. For additional information, contact 
FIES/EBU 
1N/OUT  1 our broadcast products specialist at 

(973) 396-7492 

ni 

▪ 10 Hot Starts 

j Instant Start 

▪ Auto Cue 

▪ Multiple 
Display 

▪ Seamless 
Sleep Mode 

▪ +1- 8% 
Playback 
Speed Control 

▪ Program Up 
To 25 Tracks 

▪ Multiple Editin 
Functions 

Denon Electronics Division of Denon Corporation (USA), 222 New Rd., Parsippany, NJ 07054, (973) 396-0810 

Denon Canada, Inc., 17 Denison Si., Markham, Ontario, Canada L3R 1135, (905) 475-4085 

Labrador, SA. de C.V., Zamora No. 154, 06140 Mexico, D.F., (52-5) 286-5509 

Visit our web site: www.del.denon.com Cirri? (28) On Reader Service Card 
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Pump up your voice with Omnia's new ToolVox. 

TALK TO ME, BABY 

Want your voice talent to jump off the 

dial with an amazing sound? A sound 

that really captures and enhances the 

power and subtlety of the human 

voice? We hear you. 

The new ToolVox from 

Omnia is the first full-

featured digital mic 

processor specifically designed to work 

in precise harmony with your station's 

main processing. The result? Your 

on-air and production talent will come 

alive with presence, clarity and punch 

like never before. And your listeners— 

not to mention your competition—will 

hear a dramatic difference. 

ToolVox has everything you need to fine 

tune your talent's voice, like adjustable 

shelving filters, a full parametric EQ, 

and an exclusive de-esser which elimi-

nates every trace of sibilance. And when 
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ToolVox features AGC, compressor and 

noise gate sections with time constants 

to complement—rather than fight 

with—your main audio processing. 

you need a little extra space, ToolVox 

includes TrueVerb from Waves®. 

All this power is harnessed by a 

networkable remote control that neatly 

handles all of your system configura-

tions—keeping the front panel very 

jock-friendly and easy for anyone to 

master. 

To learn more about how ToolVox will 

make your voice talent sound better 

than ever, call your Omnia dealer. 

We're listening to you, baby. 

CUTTING EDGE 2101 SUPERIOR AVENUE CLEVELAND, OH 44114 

TEL: + 1 ( 216) 241-3343 FAX: + 1 (216) 241-4103 E-MAIL: INFO@NOGRUNGE.COM WWW.NOGRUNGE.COM 

A Telos Company 

1 Audio Broadcast Group 3685 Roger B. Chaffee Blvd. Grand Rapids, MI 49548 Tel: + 1 (800) 999-9281 Fax: + 1 (616) 452-1652 e-mall: supporteabg.com 

11 Bradley Broadcast Sales 73I3G Grove Road Frederick, MD 21704 Tel: + 1 (800) 732-7665 Fax: + 1 ( 301) 682-8377 e-mail: Infoebradleybroadcast.com 

1 Broadcast Richmond 1821 W. Main Street Richmond, IN 47375 Tel: + 1 ( 765) 966-6468 Fax: + 1 1765) 966-5505 e-mail: broadcasteinfocom.com 

1 Broadcasters General Store 2480 SE 52nd Street Ocala, FL 34480 Tel: + 1 ( 352) 622-7700 Fax: + 1 (352) 629-7000 e-mail: bgsemercury.net 

1 Broadcast Supply Worldwide 7012 27th Street West Tacoma, WA 98466 Tel: + 1 (800) 426-8434 Fax: + 1 ( 800) 231-7055 e-mail: infoebswusa.com 

1Crouse-Kimzey Company 1320 Post ik Paddock Road. Suite 200 Grand Prairie, TX 75050 Tel: 4 1 (800) 433-2105 Fax: + I ( 9721 623-2800 e-mail: sales@proaudio.com 
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Market Rank: 23 
Revenue Rank: 14 
Number of FMs: 18 
Number of AMs: 24 

Estimated Revenue: 
1995: $ 109.3 million 
1996: $ 117.6 million 
1997: $134.0 million t, 
1998: $ 151.5 million 
1999: $ 163.6 million 

Revenue Growth: 
'92-'97: 11.5% 
'98:'02: 8.a (est.) 

41L4 
Local ReVétnie: 7ilek 
National Revenue: 30% —7 
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MARKET WATCH 

Merger Impact Felt in Denver Radio 
Joanne Ostrow 

Call Denver a Clear Channel town. 
That certainly won't change when the 
massive merger of the company with 
AMFM takes effect. 

While Clear Channel owns eight sta-
tions in the market, its merger partner 
owns six. 

What had been a battle of titans now 
becomes a guessing game. The new group 
must divest six stations. Insiders say it will 
be the six AMFM properties that will be 
sold. Analysts value the Denver AMFM 
stations at $50 million to $60 million. But 
a Clear Channel executive said nothing 

Denver Radio Snapshot 

IF 

1997 Population: 2,182.00 
Per Capita Income: $ 18,813 
Median Income: $38,180 
Average Household Income: $46.591 

had been decided as of early November. 
Who will buy the divested stations? 
It's all speculative, but CBS' Infinity is 

among the most mentioned, and Hispanic 
and Cox are said to be interested in 
expanding to Denver. Clear Channel is 
encouraging minority owners to consider 
buying the spin-offs, which would both 
reduce direct competition and favorably 
position the merger application before 
FCC reviewers. 

While critics question the concentra-
tion of radio ownership in fewer hands 
and contend it has resulted in a profusion 

KCNC-TV newsroom for talent. 
Geographically isolated in the step-

child Mountain Time zone, the Denver-
Boulder market is problematic. 

"The market is over-radioed by any 
measure you can apply," said Larsen. 
"There are stations on every available 
frequency and we don't have other cities 
nearby to share the frequencies with." 

Larsen, who has responsibilities for 15 
additional stations in three markets beyond 
Denver (Fort Collins, Colo., and Casper 
and Cheyenne, Wyo.), said the geographic 
nature of the market causes only slight 

Denver Skyline 

of syndicated product and the lack of a 
dedicated all- news outlet, Clear 
Channel's Denver AM group Vice 
President/General Manager Lee Larsen 
defended the trend. 

"If it were not for consolidation, your 
neighborhood radio station would be 
close to extinction," he said. 

Industry veterans voice the optimistic 
possibility that the Clear Channel-
AMFM merger could result in an all-
news radio format joining the local line-
up. If Infinity were to buy the cluster of 
former AMFM properties, for instance, it 
could draw on the local CBS-owned 

Complete Radio Automation Systems. 

DIGITAL AUDIO 

Netia Americas Ltd.. tel: ( 817) 312-6338 • toll free: (877) 699-9151 • fax: ( 877) 699-9152 

http://www.netia-broadcast.com 

troubles: it is difficult to get FM signals 
into mountain communities, he said, and 
many stations have translators in foothill 
sites near Boulder and Evergreen. 

However, most of the population is 
located on the vast flatlands. 
The nation's No. 23 radio market as 

ranked by Arbitron, the Denver/Boulder 
metro is a battleground for 42 intensely 
competitive local outlets seeking the ears 
of 2.1 million listeners. 

While Clear Channel is the proverbial 
800-pound gorilla, the former AMFM, 
Jefferson-Pilot and Tribune each own two 
of the top- 10 outlets. As Denver's largest 

Bob Call of KYGO-FM 

group owner, Clear Channel controls 
roughly 48 percent of the market's annual 
radio advertising billings, according to 
BIA Research. 

Moreover, Clear Channel controls the 
majority of talk-radio outlets in Denver, 
including former Jacor stations KOA(AM), 
KHOW(AM), and KTLK(AM). 

Before the merger, AMFM (formerly 
Chancellor) controlled approximately 18 
percent of the Denver market's annual 
radio billings, with strength in the 
younger male demographics with the 
"Jamie and Danny Show" on KALC(FM) 
and Howard Stern on KXPK(FM). 
Jefferson-Pilot follows, with some 18 

percent of the advertising billings, led by 
KYGO-FM, the area's longtime country 
music king. BIA estimates that KYGO's 
1998 revenues totalled $ 16.5 million. 
Tribune Broadcasting accounts for 

some 13 percent, boosted by its AC sta-
tion KOSI(FM). 

"The market has tripled as far as rev-
enues are concerned in the 16 years that 
I've been here," said Larsen. 

Historically, certain Denver stations 
have been recognized nationally as pace-
setters, including KBCO-FM, birthplace 
of the adult album alternative, or AAA, 
format, and KYGO, the dominant country 
music station for the past decade. 

See DENVER, page 32 
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Radio in the Mile-High City 
DENVER, continued from page 3 I 

Each has had influence beyond the 
market. 
KOA, originally "king of agriculture," 

now a powerhouse news-talk-sports sta-
tion, is the 1999 NAB Marconi Legendary 
Station of the Year, and remains one of two 
dominant stations in ratings and revenue. 
KOA had roughly $25.1 million in 

1998 revenues. KOA's expenses are also 
highest in the market, due to its major 
sports franchises, which eat at least half 
the revenues. 
"KOA, with 75 years of history, is 

one of the great AM stations and it has 
evolved with the times," said Robin 
Bertolucci, Clear Channel's director of 
AM programming for the Rocky 
Mountain region. She attributes the sta-
tion's success to its "energetic, dynam-
ic" style and reputation for "credible 
information." 

Sports also are important part of 
KOA's success. KOA carries Broncos 
football and Rockies baseball, while 
KHOW carries Colorado University 
football games. The station's powerful 
signal, covering eight states at night, 
also contributes to its stature. 

After the oil-based economy bottomed 
out in the 1980s, Denver saw several 
bleak years. A stronger, more diversified 
economy revived in the mid-'90s, helped 
by the new, architecturally distinctive 
Denver International Airport and the 
addition of a new baseball stadium, 
Coors Field, both in the past four years. 

The financial boom continues with an 
influx of high-tech firms joining the clus-
ter of cable TV companies headquartered 
here. A slew of national retailers have 
followed, along with urban sprawl and 
traffic problems. 

Clear Channel's Larsen names former 
Denver Mayor Federico Peña as the key to 
the city's current robust economy. Peña 
expanded the convention center, started 
the expanded airport and helping to launch 
the Colorado Rockies, the "Mile High 
City's" first Major League Baseball team. 

Natives lament losing the w ide-open 
spaces to seas of.red tile suburban roofs. 
The suburban sprawl was notably depict-
ed in a photo in a 1996 National 
Geographic article that infuriated some 
local business owners. 

The area's continued population boom 

AM sister station KCKK(AM). 
"We found two distinctively different 

tastes within the country format," Call 
said. At the moment, country has started to 
suffer from an onrush of new artists. But 
Denver listeners are receptive. KYGO is 
the top-billing station in the market. 

Steve Kelley ( in tank) and techs prepare a promotion for Kids Newspaper Day.' 

and retail growth have boosted the local 
radio economy. As elsewhere, Denver 
"dot-com" business is taking off and 
turning primarily to radio for advertising. 

Clear Channel's Larsen estimated the 
"dot-corn" business comprises 7 percent 
of Denver's radio ad revenue, but, he 
said, "We're just beginning - it's a very 
hot category of advertiser." 

In 1997, the first year of significant 
"dot-corn" advertising, the market 
recorded $ 134 million in radio billings, 
up from the $ 117 million total the previ-
ous year, according to BIA's 1999 Radio 
Market Report. Estimated gross revenues 
for 1999 are $ 164 million, a 40 percent 
increase in just two years. 

"In the early ' 80s Denver had five sta-
tions doing country music," according to 
KYGO General Manager Bob Call of 
Jefferson Pilot. Two remain: current-
country station KYGO and country gold 
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Cellular, and other wireless systems. 

Developed by Biby Engineering Services, PC and available from BIA Research, 
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RFCAD provides contours, terrain profiles, and 
high-resolution propagation results overlaid onto 
seamless, rasterized USGS topographic maps. 

Call today for the most powerful, flexible, and 
easy way to see your real coverage. 

800-331-5086 

www.rfcad.com 
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On the talk side, the local airwaves 
have reverberated as Denver has found 
itself on the dateline of many recent 
national news stories. 

"Lately there has been a lot of national 

focus on Denver,- Bertolucci said. Her 
list includes: two Bronco Super Bowl 
wins, the Columbine shootings, the inter-
national economic "Summit of the 
Eight," the Oklahoma City bombing trial 
and the murder ofJonBenet Ramsey. 

Beyond breaking headlines, Denver 
radio takes note of the public's mania 
for sports. 

Bertolucci said people in Denver have 
a fascination with sports. With four major 
league teams - the Broncos, Rockies, 
Avalanche and Nuggets and a blatant-
ly boosterish spirit, non-sports junkies 
are out of luck during portions of the pro-
gram schedule. 

If Denver radio isn't armchair quarter-
backing the Broncos, it is second-guess-
ing the Ramsey case. KHOW talk show 
host Peter Boyles has hammered away at 
the story, and created controversy for his 
tabloid style, which he calls "yellow 
radio." Boyles has boosted his profile 
with regular appearances on " Inside 
Edition," MSNBC, "Geraldo" and other 
cable TV shows to discuss the Ramsey 
murder. He donates all compensation for 
those appearances. 

Since KXPK(FM) picked up his show 
in late 1998, Stern has tripled the sta-
tion's ratings in his morning timeslot 
among the target 18-34 demo. 

Competitors suggest AMFM has experi-
enced a series of PR miscues and blunders. 

"A lot of non-common sense decisions 
are being made," Tribune's David Juri 

See DENVER, page 33 

Stations 

KOA(AM) 

KYGO-FM 

KBCO-FM 

KOSI(FM) 

KQKS(FM) 

KRFX(FM) 

KALC(FM) 

KXKL-FM 

KHIH(FM) 

KHOW(AM) 

KKHK(FM) 

KBPI(FM) 

KCKK(FM) 

KIMN(FM) 

KEZW(AM) 

KTCL(FM) 

KXPK(FM) 

KDJM(FM) 

KKFN(AM) 

KTLK(AM) 

KMXA(AM) 

KJMN(FM) 

KJME(AM) 

KVOD(AM) 

KNUS(AM) 

KCKK(AM) 

Owner 

Denver 
Radio Market Overview 

BIA's 1998 Est. 
Station Revenue 

(in Smil.) 

Clear Channel 

Jefferson-Pilot 

Clear Channel 

Tribune Broadcasting 

Jefferson-Pilot 

Clear Channel 

AMFM Inc. 

AMFM Inc. 

Clear Channel 

Clear Channel 

Tribune Broadcasting 

Clear Channel 

Jefferson-Pilot 

AMFM Inc. 

Tribune Broadcasting 

Clear Channel 

AMFM Inc. 

AMFM Inc. 

Jefferson-Pilot 

Clear Channel 

EXCL 

EXCL 

Montana Media Inc. 

AMFM Inc. 

Salem Comm. Corp. 

Jefferson-Pilot 

Format Winter 
1999 

Rating 

25.1 Nws/T1k/Spt 7.5 

16.5 Country 7.2 

9.9 Alternative 7.0 

11.9 LtRck/Varty 6.7 

5.5 CHR/Rhymc 6.1 

11.2 Clsc Rock 5.3 

8.4 Hot AC 4.8 

8.7 Oldies 4.5 

5.8 Smooth Jazz 4.2 

7.7 News/Talk 3.8 

8.1 Clsc Rock 3.8 

5.1 Alternative 3.6 

1.4 Country 3.3 

6.2 Lite AC 3.1 

1.7 BgBnd/NstIg 2.6 

2.5 Alternative 2.5 

5.2 New Rock 2.2 

2.7 R&B Oldies 2.0 

2.2 Sports 1.7 

1.6 Talk 0.8 

1.1 Spanish 0.8 

0.8 Spanish 0.7 

N/A Spanish 0.7 

0.8 Classical 0.6 

N/A Nws/T1k/Spt 0.5 

0.8 Country 0.3 

Stations are ranked in order of Arbitron Winter 99 12+ share. 
Copyright 1999 The Arbitron Company. May not be quoted or 
reproduced without the prior written pertnission of Arbitron. Other 
information provided by WA Research throng/if its MEDIA Access 
Pro Radio Analyzer Dotabase software. 
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observed shortly before the AMFM/Clear 
Channel merger was announced. 

The most recent firestorm in Denver 
radio occurred when AMFM unceremo-
niously moved longtime classical music 
station KVOD from the FM band to AM, 
substituting the "Jammin' Oldies" format 
on the FM signal. 

Market Manager Bob Visotcky defied 
listeners to tell the difference between 
AM and FM. Classical music devotees 
were outraged. They protested the deci-
sion and continue to hold public meetings 
to seek alternative solutions. 

Meanwhile, Denver's public radio 
audience has been critical of NPR station 
KCFR(FM). Since 1991, when Colorado 
Public Radio was formed, the station has 
narrowed its classical play list and 
dropped popular NPR programs such as 
"Fresh Air." These actions helped CPR 
buy small stations in towns throughout 
the state to extend its reach as a statewide 
organization. 
Max Wycisk, Colorado Public Radio 

president and KCFR manager, allowed 
that in dividing attention between classi-
cal music and news-information audi-
ences, the station has alienated both. 

"Our listeners tell us what they want. 
They say they want two stations, one 
all-talk and one all-music," Wycisk said. 
The station broadcasts appeals for 

"bequests" from listeners in order to 
buy a second frequency to split the for-
mats. Wycisk's eventual goal is to take 
a classical music format national: he's 
already linked with Los Angeles NPR 
affiliate KUSC to create a format that 

presents the music in a non-pedantic, 
"human" way. 

"The problem for classical music 
formats is that the cost of radio's 
`beachfront property' makes it more 
difficult to operate," said Jefferson-
Pilot's Bob Call. "Eventually, direct-
broadcast satellite and Internet broad-
casting will fill that gap." 

Other public radio stations on what's 
known as the "Front Range" of the 
Rockies are KGNU(FM), with Native 
American programming, and 
KUVO(FM), known for Latin and jazz 
programming. 

Like all markets, Denver radio faces 
increasing competition from audio on 
the Internet as myriad news and music 
sources seem to grow every month. 
Many Denver stations are streaming 
audio. 

The market's newest addition is both a 
broadcast and Internet venture. 
Working Assets purchased adult 

contemporary KBVI(AM) 1490, which 
had been dark since 1998, from Bolder 
Valley Investments early this year. On 
Oct. 20, Working Assets launched 
KWAB(AM), with progressive news, 
talk and alternative music program-
ming. KWAB will simulcast real-time 
via the Internet at www.workingassets 
radio.com 
Working with a 1 kW station in 

Boulder, KWAB GM Chuck Lontine sees 
the Internet as the obvious future. 
The locally produced talk and news 

programming is devoted to liberal causes 
on issues from the environment to human 
rights and politics. That suits Boulder's 

progressive activist community. 
Over $1 million has been invested in 

the station with the mission of providing 
what Lontine calls "radio for change." 

Lee Larsen of Clear Channel 

The goal is to set up a mini-network of 
stations — he's looking at properties in 
Olympia, Wash.. and Marin. Calif. — 
with Boulder as the flagship. 

Lontine said it's possible to talk on the 
air about global warming and local high 
school football in the same breath. 

"Clear Channel ( in Bolder) is con-
servative, in- your-face hot talk and 
sports," Lontine said. "I was looking 
for something to compete, to appeal to 
people's brains." 

Lontine acknowledges the launch is 
risky, but believes commercial radio 

Tucson flexes its digital 

Shannon Black, on- air talent at KROQ FM, at the Val& DC = MOW. 

Call Klotz now and see what's possible in your station today. 
"Klotz Digital You just have to speak to the right people." 

Klotz Digital America, Inc. 
5875 Peachtree Industrial Blvd., Suite 340 • Norcross, GA 30092 Phone: 678-966-9900 • Fax: 678-966-9M 

these days is almost insulting. 
Even the old-style media scene is 

growing: the market will gain a fifth local 
TV news outlet early in 2000 when Fox 
launches a newscast. 

Meanwhile, two dailies — The Denver 
Post and the Denver Rocky Mountain 
News — are fighting one of the last 
newspaper wars in the country. 

In the aftermath of Denver's 30-year-old 
classical music institution being yanked 
from its FM berth, there has been much 
talk about the digital future for niche for-
mats here. For classical music fans, the 
answer may be satellite digital radio. 

Subscription satellite radio may recre-
ate the radio landscape. Offering 100 or 
more channels of audio content, CD 
Radio and XM Satellite will increase 
competitive pressures in every market. 

Another question is the possibility of 
IBOC digital radio. Like managers 
elsewhere, the people who run Denver 
radio stations are watching develop-
ments in DAB. 

"Local radio will win in the digital 
world with an in-band, on-channel stan-
dard. It's the way that local radio will be 
able to complete with satellite and keep 
local radio local," Call said. 
The Denver-Boulder market, with its 

fierce competition, high education levels 
and interest in new media, is likely to 
embrace the digital future as quickly as 
any major market. 

Joanne Ostrow has been television and 
radio critic for the Denver Post for 15 
years. Previously she was a staff writer 
for the Washington Post. 

'After boking at several options, we decided 
on the adis platform and DC consoles from 

Klotz,' says John Decker, Chief Engineer, 

Capear Communications, Tucson. "Why? 

First our install would be much faster since 

'lost of the plant wiring would be reduced to 

e simple Ethernet line and a fiber optic cable 

connecting each room with our rack room. 

"Sec,ondly, all four stations were to be housed 

in the same facility, and we had to share audio 

sources all around the plant. This is a function 

that is part of the Klotz system. Our entire 

plant is now based on a digital audio 'back-

bone' that provides an improved audio signal. 

'.We also purchased five DC consoles. The 

air ta.'ent finds the DC consoles simple to 

operate. They can put any source in our plant 

on any fader of the console with a simple LCD 

button in the meter bridge. Giving the operator 

rhe abdity to call up any source to a fader is 

great since each operator prefers a different 

arrarjement of sources on the console." 

DIGITAL 
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Flinn Biggest Winner in Auction 
Craig Johnston 

George Flinn of Memphis-based Flinn 
Broadcasting was the runaway winner in 
the FCC's first broadcast spectrum auc-
tion, which concluded Oct. 8. He picked 
up construction permits for FM stations 
in Des Arc, Ark.; Great Falls, Mont.; 
Huntsville, Utah; and Grenada, Sardis 
and State College, Miss. 

Flinn said he entered bids for 16 or 18 
permits."As some of them got too high, 
we had to quit bidding on them. Of the 
six we did win, half of them were more 
expensive than I had expected and half 
cost less, so it evened out." 

Flinn, a Memphis radiologist, bought his 

Save Your Issues 

of Radio World in 

Sq[e 
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to organize and protect your 
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first radio station in 1976. Prior to his auc-
tion acquisitions, he owed 11 AM and FM 
stations along with three PAX TV affiliates. 

Outlook Communications Inc. won two 
of the top- 10 most expensive construction 
permits of the auction, in Lexington, Ky. 
and Mukwonago, Wis. The company is 
new to broadcast ownership. 
"We feel very good about winning 

both," said Tom Gilligan, one of 
Outlook's three owners. "We're also glad 
we didn't get caught up in out of control 
bidding that, on the surface, seems to 
have taken place in other markets." 

Gilligan of Columbus, Ohio, is an offi-

N.C. He said Outlet was formed "to go 
after radio stations while we still could." 

His partners in Outlook 
Communications, William L. Yde III of 
Tucson, Ariz. and Donald R. Bussell of 
Charlotte, N.C. are officers and directors 
as well as 33 percent stockholders of 
Media Properties Inc. , which holds con-
struction permits for several television sta-
tions across Southern and Western states. 

Rich rewards 
The audio spectrum portion of the 

auction brought in winning bids totaling 
more than $37 million, with another 

It's too early to judge the success of this 
auction process, but we now have a better idea 

what this spectrum is worth. 

cer, director and a 25-percent stockholder 
of Northwest Television Inc, which has 
pending applications for construction per-
mits for new television stations in Lincoln, 
Neb., Galesburg, Ill., Holbrook, Ariz., 
Newton, Iowa, Minden, La. and Greenville, 

— Rep. Billy Tauzin 

$20 million from TV spectrum awarded 
in the same auction. 

The commission is confident that all of 
the bids will be paid in full. After a wire-
less auction three years ago that brought 
in surprisingly high bids, some winners 
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later begged for buyouts. 
In this auction, participants were 

required to make an up-front payment to 
the FCC of at least the minimum opening 

Outlook co-owner Tom Gilligan 

sits with his niece and nephew 

bid amount for each auction in which 
they were eligible. Winning bidders were 
required to supplement their up-front 
payment (if necessary) to cover a 20 per-
cent down payment by Oct. 26, 12 busi-
ness days after the close of the auction. 

"This auction was procedurally differ-
ent," said FCC Attorney Lisa Scanlan. 
"There was no provision for installment 
payments in this auction, and all of the 
participants had been competing for these 
permits for years." 

The auction process was the last resort 
in awarding the construction permits. 
Following years of unproductive negotia-
tion between competitors, there was a 
rush to settle prior to the auction, saving 
the winners the auction price. 

Thirty-three AM and FM construction 
permits that were originally scheduled 
for auction were pulled off the block pri-
or to bidding. 

Newcomer's break 
The auction was set up with two levels 

of bidding credits to give advantage to 
-new entrants" to mass media. An appli-
cant with no "cognizable" interest in any 
broadcast facility or other medium of 
mass communication was given a 35-per-
cent bidding credit. 

Applicants with cognizable interest in 
no more than three mass media facilities 
were given 25-percent bidding credits. 
The bidding credits reduce the winning 
price by the percent indicated. 
Of the 94 FM construction permits 

auctioned, 29 winners had a 35-percent 
bidding credit, another 17 had a 25-per-
cent bidding credit, and 47 will pay the 
full winning bid price. 

Outlook Communications' final bill 
from the auction illustrates how the cred-
its are applied. 

Outlook won FM50, in Lexington, Ill., 
part of the Bloomington market, with a 
winning bid of $ 1.03 million, but will 
only pay the FCC $772,500 because it 
qualified for a 25-percent credit. 

This scenario repeated itself with the 
bidding for FM135 in Mukwonago, Wis., 
part of the Milwaukee market. Outlook 
bid $ 1.68 million, but will pay $ 1.26 mil-
lion for FM135, more than half a million 
dollars less than the commission's mini-
mum opening bid. 
One permit, in Susanville, Calif., 

received no bids. Scanlan said the 
Susanville permit will likely be put into 
the next auction, yet to be scheduled, 
which will be of the open rather than 
closed variety. 

Eight of the permits received a single 
bid. The final construction permit award 
to be settled through the auction, for 
Hattiesburg, Miss., took 34 rounds of 

See AUCTION, page 45 
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In APPRECIATION 

Shepherd: A Master Tale-Teller 
Carl Lindemann 

When I saw Jean Shepherd's obituary 
on the wires, the first thing I remem-
bered about him wasn't his legendary 
career as a tall-tale teller on WOR(AM) 
in New York. 

Nor was it the terrific books and arti-
cles he wrote or even his perennially 
favorite holiday film "A Christmas Story:' 

Instead, I remembered my encounter 
with him when I was a teenager in the 
mid- 1970s. 

Friend of the family 
As it happened, he was an amateur 

radio friend of my father, W2MLM. 
One night, he arrived at our door as an 
unexpected houseguest. Other than his 
"call," K2ORS, I had no idea of his 
radio identity. As I was to discover, he 
gave new meaning to the term ham 
radio. 

Unlike some adults, Shepherd took a 
keen interest in my 15-year-old tastes. He 
asked what kind of music I liked. When I 
shared my appreciation of the Beatles he 
interrupted, "I was the Beatles' tour man-
ager in the United States." 

Naturally, I wanted some inside 
information about what was going on 
behind the scenes with the lads. 
Instead of the usual tawdry tales of 
groupies and the like, he announced 
that he was the keeper of a Terrible 
Truth. It was so terrible, in fact, that I 
simply would not believe it. So there 
was no point in revealing it. 
Then he feigned an attempt to 

change the subject. 
No such luck. Inevitably, I encouraged 

him to give me a try. After some plead-
ing, he begrudged me the honor of taking 
me into his confidence. 
What was the "truth" behind the 

Beatles? Lennon and McCartney did 
not write those songs, he claimed. A 

crack team of Tin Pan Alley songwrit-
ers was, in fact, the creative genius 
behind the band. 

"You don't rea//y believe those two 
guys could have written so many great 
songs, do you?" He glared at me as if to 
ask if I was as gullible as the others. 
I protested. What about the usual story 

— Paul as the "feeling" balladeer con-
trasting with John the "Rocker" revolu-
tionary? 

"All part of the image," he said. 

A Young Shep On the Air 

Respectfully, I offered to disagree with 
his "interpretation" — I could hardly call 
our visitor a liar. He wasn't going for my 
offer of a stalemate. 

"See? I told you. You wouldn't believe 
it. That's why I didn't want to tell you!" 
He had me. No matter what, he was 

right after all. 
This was "Shep." Even when the light 

went off in the "On Air" sign, he was still 
on. He was one of our greatest story-
tellers. As such, who cared about the 
reality behind the story? What's impor-
tant is the story itself. 

His professional radio career began 
at age 16 doing weekly sportscasts on a 
local station in Indiana. Starting in 

1956, he held the mic at WOR(AM) for 
21 years. He began as the overnight 
announcer there, then became a fixture 
weeknights from 10:15 to 1 1p.m. 
Long before George Carlin and the 

rest, Shepherd mastered the art of satire 
and black humor. He was a satiric, yet 
sympathetic mix of Lenny Bruce, Mark 
Twain and Mad Magazine. 

Storyteller 
At times, his stories took on their 

own reality. His connection with the 
"Night People" tuning in on him 
overnights in 1956 made for a leg-
endary practical joke. 
He encouraged listeners to visit local 

bookstores and ask for a copy of "I, 
Libertine" by one Fredrick R. Ewing. 
Agitation for the imaginary novel created 
both demand and backlash. Purportedly, 
it was a risqué depiction of court life in 
eighteenth-century Britain. 

This piqued the public's interest 
and the scorn of moralists. 

Listeners reported reactions to their 
requests for the book at bookstores. 
While no bookshop anywhere had "I, 
Libertine" on its shelves, often store 
clerks claimed to have read the racy 
tome and offered praise or criticism for 
the book. Before the practical joke was 
exposed, the buzz for " I, Libertine" 
was national. 

"I felt like a guy at the bottom of a 
mountain who threw a couple of peb-
bles up and suddenly a 400-trillion-ton 
avalanche falls on him!" Shepherd 
recalled in a 1968 interview. Finally, 
the fantasy was fully realized when he 
co-authored "I, Libertine" with science 
fiction writer Theodore Sturgeon. 

Shepherd was best known for weav-
ing a world rich with characters, come-
dy and crisis. His Midwestern tales of 
Ralph Parker, the Bumpuses, Red 

See SHEP, page 43 
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Stations Eye 
Lessons of 
Black Hoes' 

Bill Mann 

• If the recent, nationally broadcast 
P"Black Hoes" promotion/public rela-
tions fiasco at Los Angeles Disney sta-
tion KLOS(FM) on the Mark and 1Brian Show proved one thing, it's that 
managers need a well-thought-out 
game plan in case their own staff gets 
, in hot water. I' Disney was sued in August by a 
KLOS female employee who contends 
she never received an apology from 
anyone in the corporation following 
the six- week Mark and Brian promo-
- tion that awarded dark, plastic garden-
ing tools called "black hoes" as gag 
prizes en the air. 

The Congress of Racial Equality 

Host Bernie Ward had his own 
on-air problem not long ago. 

was angered by what it said was "too 
little and too late' when the corpora-
tion issued an apology only moments 
before a CORE press conference to 
announce a Disney boycott. Following 
the apology, CORE told the Los 
Angeles Times that it would call for a 

Li- national boycott unless Disney 
promised to revamp the Mark and 
rian show. 
e Associated Press reported that 

BC executives met at CORE head-
quarters Oct. 18 to talk about the situ-
ation. ABC spokeswoman Julie 
Hoover said, "We agreed to start a dia-
logue," according to the AP. 
What can station managers learn 

from this and similar controversies? 
Those who have been there say sta-
, tions should make plans in advance, so 
' employees know what to do when a 
promotion goes bad or an air talent lets 
something inflammatory on the air. 

Bob Moore, who watched the Mark 
and Brian situation blow up across 
town, is general manager of Infinity 

'talk station KLSX(FM) in Los 
Angeles. He agreed with his program 
director, Jack Silwr, when Silver said 
"You need a game plan in mind for sit-
uations like that." 

Moore has a four- step plan: 
One: Don't react immediately. 
"Knowledge is power. Don't make 

immediate judgments. Find out exact-
ly what went out over your air. Find 

See RAGE, page 40 
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PROMO POWER 

Make Food Talk Pay 
Mark Lapidus 

I probably shouldn't be writing this 
article near dinnertime — I can't stop 
thinking about food. In my present 
state of hunger, I've started considering 
how food and radio are inexplicably 
connected. They are both necessities, 
meaning that we expect to have them 
on demand. Each comes in different 
flavors, with radio having many for-
mats for different tastes and food hav-
ing many styles for different people. 
And, it seems that few morning DJs can 
do a show without being feted on-air by 
a local restaurant. Does food really 
have a place on radio? You betcha! 
Read on and bon appetite. 

Food for thought 
Too often, restaurants are getting 

free plugs on the airwaves for supply-
ing DJs with food. Sometimes this is 
straight plug-ola with the jock talking 
about the supplier on-air without any-
body's knowledge, let alone permis-
sion. More often, the PD or marketing 
director knows, but has not alerted the 
sales department. 

Food and radio 
are inexplicably 

connected. 

Why? Because the feeling is that the 
DJ may not like the food or restaurant 
which is selected. If all parties would just 
communicate their needs, a lot can be 
accomplished. 
Money can be obtained for the plugs, 

the DJ can get the food he wants, and the 
PD rest assured that he's satisfied his GM 
by being "sales friendly." 

Is it worth the money? Yes. You'll be 
pleasantly surprised to learn what some 
places will pay and deliver when asked. 
If your morning show doesn't like to 
eat while on-air (or has a weight prob-
lem!), the same thing can be done with 
coffee and bagels. 

Let's move on to remotes and appear-
ances. Do you have food and beverages 
available for listeners who show their 
support and interest just by showing up? 
If not, why not? 

You can approach it — s'cuse the pun 
— piecemeal, or you can cut deals which 
entitle one supplier — like a sub shop — 
to do an entire quarter. They get mentions 
in live liners, thanks, grateful comments 
from the on-site DJ and many sampling 
opportunities. Many will even deliver the 
food when asked. 

Web grub 
Is there room for food on your Web 

site? Come on, you know the question 
is rhetorical. Everybody is in the mad 
rush to build a database. We all know 
that the easiest way to get someone's 
e-mail address is to offer something 
for free. 
Why not create a free food area, 

where your site surfers can enter to win 

by entering their vital stats along with 
their gastric requests. Highlight win-
ners daily to prove that the contest is 
legit. You could even create a dining 
club area where you highlight restau-
rants that offer half-off deals with a 
printable coupon from your site. 

For example, "Get 50% Off Pizza! 
Click here." 

The link takes them to a page which 
is a coupon that they can print out and 
either take to a location or hand to a 
delivery person. The only caution here 
is that you must have reasonable traffic 

See PROMO, page 43 Your station's message is delivered along with the pizza. 
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Blunders Happen; Plan Ahead 
RAGE, continued from page 36 

out the facts. Howard Stern and others 
have been accused of saying many things 
they didn't say." 

Two: Calmly gather as much inale-
sional counseling as you can. 

"Your attorneys, your PR firm — get 
their useful input," Moore said. 

Three: Handle the situation delicately 
and quietly. 

"At this point, if your air talent was 
out of line, give a retraction or suspend 
him/her. I'm not sure apologies are 
always called for:' Moore said. 

The KSLX exec recalled a story about 
a competitor in L.A., KFI(AM) GM Bob 
Neal. 

"About six months after the Rodney 
King riots, KFI bought a billboard at the 
corner of Florence and Normandie read-
ing, 'We Incite L.A.' A number of black 
groups were upset and stormed into 
Bob's office. They were aghast when 
they found out he was an African-
American. Bob told them calmly that he 
wouldn't apologize because 'This is what 
we do. We put controversial people on 
the air like Rush Limbaugh, Dr. Laura, 
and John and Ken. We do incite." 
Moore said, "When you apologize, 

you undermine your talent." 
Four: Constantly re-instill your com-

pany's policies and the FCC rules. 
"Tell your talent what you can and 

can't say, what's a personal attack. What 
is libel and slander." That alone can head 

off a number of potentially bad situa-
tions, Moore said. 

When to apologize 
On the other hand, Jack Swanson of 

San Francisco's news- talk giant 
KGO(AM), which recently won a 
Marconi Award for best major-market 
station, is big on apologies when some-
thing too controversial goes on the air. In 

everybody. You sit down and do a lot of 
listening. We had 30 or so people meet 
here, including at least one member of 
the board of supervisors. Do not close 
your door. Do not refuse to take calls. 

"Open your door. Do a lot of listening. 
Generally, I've found these groups don't 
want the talent fired. They want an apolo-
gy. And they usually get it. I explain we 
don't want to hurt anyone." 

Once you ask performers to dance on the 
edge of a razor blade, it's a real dangerous 

situation. One slip can be very damaging. 

a politically charged town like San 
Francisco, Swanson has had plenty of 
practice at dealing with such situations. 

Three years ago, for example, evening 
talk host Bernie Ward didn't hit the squelch 
button soon enough and a listener's racial 
epithet about blacks went over the air. It 
wasn't a personality or a promotion out of 
control, of course, but it was still a situation 
Swanson had to handle nonetheless. 

Swanson, who was swamped with 
angry calls, including one from Mayor 
Willie Brown, said, "First, you meet with 

— Jack Swanson 

Said Swanson, who is also an attorney, 
"Remember, most community groups 
don't want to be the ones responsible for 
having a popular personality fired or tak-
en off the air. In my experience, many of 
these groups want to use such incidents 
as leverage to get programming directed 
at their special needs. They want to go 
into a broadcast station and get a meeting 
with the top bosses. They already have 
access, but they may not know that." 

Swanson not only must deal with San 
Francisco's many diverse racial groups, 

but also with his city's sizable gay com-
munity. He had to defuse a much-publi-
cized situation five years ago on KGO's 
sister station KSFO(AM). (He is also 
KSFO's operations manager.) 

Swanson eventually fired KSFO right-
wing morning air personality J. Paul 
Emerson — he calls it "one of the toughest 
situations in my radio career" — after 
Emerson continued to insist that AIDS could 
be transmitted through the air, an assertion 
that infuriated many San Francisco gays. 

Hard work 
"I spent a whole day at the public 

library researching the transmission of 
AIDS," Swanson said, "and there was 
some documentation that supported 
Emerson. Plus, he had a physician who 
came on the air and supported his position. 

"It was an untenable situation because 
J. Paul wasn't going to back down. He 
was going to keep hammering away at the 
issue. I don't think the guy was anti-gay, 
either. But we were being picketed, and it 
was an ongoing situation that would only 
get worse, so I had to let him go." 

Swanson was asked whether managers 
today sometimes purposely go out and 
find controversial air talent because they 
know they'll get a ratings bump. 

"Oh, absolutely. A lot of managers 
want controversy, then have a hard time 
dealing with it. And once you ask per-
formers to dance on the edge of a razor 
blade, it's a real dangerous situation. One 
slip can be very damaging. This isn't a 
science. It's an art." 

Sometimes, Swanson said, "you hire 
See RAGE, page 41 
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someone who's got an edge, and even 
you're not sure if they go over the line 
because the line has moved. Five years 
ago, some of our talk hosts couldn't say a 
lot of the things they do now. The line of 
what the public considers good taste has 
clearly moved." 

Atlanta-based consultant Tom Barnes (he 
includes several top- 10 market clients on his 
roster) agreed. "You need a game plan." 
He suggests this one: 
"A, You have to have media contacts 

who can help you put things in context so 
things don't get out of control. You can 
just pick up the phone and call them. 

"And B, Support your talent publicly 
— otherwise, they shouldn't be working 
for you." 

Barnes also said it's important to sepa-
rate the person from the behavior. 

"Point out to anyone offended the 
things your air talent does for the com-
munity. Most big names do a lot of corn-

You don't want 
to build success by 

hurting people. 

— Mike Harrison 

munity service. Certainly encourage your 
talent to do community work. That way, 
if something happens they're more likely 
to be forgiven." 

Damage control 
Bill Minckler, veteran general manag-

er of Clear Channel's Portland, Ore., 
highly rated AC outlet KKCW(FM) said, 
"I'll usually apologize to anyone who's 
offended if it's helpful. And I'll take lis-
teners' complaints and personally tell 
them 'thanks for the call." 

Minckler offered this advice for his 
fellow managers: "If you want to have a 
wild and crazy morning show, remember 
that few do it well. You have to treat lis-
teners with respect. I think Mark and 
Brian do that, and, yes, Howard Stern 
does that, too." 
Mike Carter, general manager of 

Kansas City, Mo., urban station 
KPRS(FM), said, "Black stations are 
extra- sensitive to community issues. 

Too Close for Comfort: KLOS 

Some managers from other stations 
who followed the KLOS "Black 
Hoes" affair think the station handled 
it poorly. They had these comments: 

Said one general manager, "How 
many people had to sign off on that? 
You can't blame Mark and Brian for 
this. And the reaction by the station 
was a classic case of the mouth talk-
ing before the brain was engaged." 

"They did a horrible job of handling 
it," another GM said. "I can't believe 
the GM didn't know about it. There's 
a GM and a PD here who aren't pay-
ing attention — and a promotion 
director who's not communicating." 

Believe me, our listeners will complain. 
Immediately. I think rock stations, frankly, 
can get away with more. Country stations 
are also pretty sensitive to these issues." 
"We won't even let the word 'hoes' in 

a song on our air," Carter said. "If some-
thing goes on the air that we get com-
plaints about, we investigate. Then we'll 
call the talent in and discipline him/her if 
necessary." 

As for as apologies. Carter said, "I 
prefer to let sleeping dogs lie. Don't 
make a big deal out of it. But if someone 
goes to a TV station, for example, then 
sure, I'll go out and apologize for the sta-
tion and say we don't condone it and that 
we've taken steps to make sure it doesn't 
happen again." 

Talk stations get a lot of the heat these 
days — it seems to go with the territory. 
Mike Harrison, editor and publisher of talk-

show trade publication Talkers, said many 
mangers these days will sign controversial 
air talent they know will create controversy. 

"But you don't want to build success by 
hurting people. And it takes a manager with 
both savvy and diplomacy to tell Jews and 
blacks that a certain talk host is engaged in 
a legitimate debate about controversial 
issues like Israel and affirmative action, for 
example. A manager has to be damned 
smart to deal with all this:' Harrison said 

"The job of GM or PD of a talk station 
demands both intellectual credentials and 
an understanding of some complex socio-
logical issues:' Harrison said. 
And above all, if your air talent creates 

a firestorm, Harrison said, "A manager 
has to be able to think on his or her feet. 
And if groups come to you and demand 
an air talent be fired, you have to be pre-
pared to take the heat." Bob Moore 
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SUPERVISION OF REMOTE SITES 

VIA INTRANET 

NEW 
IP2 : remote sites as if you were there. 

Transmitters, encoders, broadcasting equipment... With IP2 gateways, you directly supervise 

the equipment located on remote sites with an IP network connection and a Web Browser. 

From now on, you can remotely: 

• view and modify the configuration of machines; 

• send commands to remote equipment ; 

• generate emails and log files for supervision; 

• administer this equipments with SNMP. 

Résults? With standards tools: precise diagnostics, 

fast and optimised interventions, efficient operation 

for a higher quality of service. 

With IP2, a winning solution every time. 

AZTEC 
RADIOMEDIA 

Gives power to 
the networks 

www.aztec.fr 

Operators and manufacturers, visit and contact us now: www.aztec.fr 
AZTEC RADIOMEDIA - Tél +33 !* " 110 - Fax +33 3 88 30 90 99 - Email ip2@aztecland CDM — Bill Mann 
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'STATION SERVICES' 
Programs and Services for Radio Stations 

Mail info and photos to: RVV Station Services, P.O. Box 1214, Falls Church, VA 22041 

SpotTaxi Looks to the Net 

SpotTaxi.com plans to launch a new 
radio ad distribution service in January, 
using the Internet. 

SpotTaxi.com said the service was 
created in response to the lack of high-
quality, cost-efficient radio distribution 
methods. Its Web site will provide inte-
grated traffic instructions, timely billing 
services and extensive customer support, 
in addition to access to radio spots via 
any computer with Internet capabilities. 

SpotTaxi.com is a launch of Central 
Media Inc. of Seattle, supported by a first 
round of investment by The Ackerly Group. 

For more information, contact George 
Lange at Central Media Inc. in Seattle at 
(206) 903-3400, send e-mail to 
georgel@spottaxi.com or circle Reader 
Service 78. 

'Pulse' Celebrates 10 Years 

"Pulse of the Planet," the two-minute 
daily series heard on more than 300 pub-
lic and commercial stations worldwide, 
marked its 10th anniversary with a broad-
cast of its 2,000th show on Oct. 29. 

Hosted from its inception by 
Producer Jim Metzner, "Pulse" has 
grown from its original, strictly envi-
ronmental focus to include science, 

For small, medium, large or even jumbo 
networks ... NewsBoss fits. As THE leading 
newsroom system for radio, NewsBoss will 

make your newsroom run more smoothly 
and efficiently, no matter what the size. 

Functional and flexible. NewsBoss gives 
your newsroom wire capture capabilities, 
a built-in word processor, direct to air 
presentations, with audio editing and 
WAN connectivity. In all here and has 
everything you need to improve your 
productivity and get news to air faster 
than any other available news system. 

With NewsBoss, you can capture wires 
and network audio, write, rewrite and 

Need Solutions? 
www.bdcastcom 
or NM 232-
.ml IllI Inalal I k112111•11111111111/1111MIIIMMII » Mu e »W I I Inerliart1111111W leellpri Ill 11 

technology and culture. 
"The broader point of N,iiew has been 

very exciting," said Metzner. "And it's 
fun for listeners because they never know 

Jim Metzner collects audio for 
Pulse of the Planet. 

exactly what to expect — they just know 
the program will be timely, relevant and 
off the beaten track." 

edit news stories, as well as record, edit 
and link audio cuts directly to the story. 
All text and audio is immediately available 

at all workstations, including the on-air 
studio. Because NewsBoss is Windows° 
based, it's easy to learn, use and runs with 
other PC applications. 

For more on how NewsBoss can fit your 
station's needs, contact your Broadcast 
Electronics representative at 888-232-3268 
or log on to www.bdcast.com. 

Newsffais 
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Listeners have heard mountain 
gorillas barking, ant stridulations, 
water drumming, camel bleating, ele-
phant seal rumbles and the squeak of 
the naked mole rat. Human contribu-
tors have included naturalist Edward 
O. Wilson, primatologist Jane 
Goodall, wildlife expert George 
Schaller and other notable scientists. 

Five two-minute segments are distrib-
uted by CD each week, which stations 
may repeat up to three times. 

"I frequently have phone calls from 
listeners who have heard something on 
'Pulse of the Planet' about which they 
want information," said Leo J. Siedo, 
program director of KUT(FM) in 
Austin, Texas. 

For more information, contact Keith 
Brickhouse at Murray Street Productions 
in New York at (800) 793-1673, send e-
mail to pulse@murraystreet.com or cir-
cle Reader Service 79. 

Komando Gains Listeners 

"The Kim Komando Computer Show," 
heard in more than 300 markets, 
announced in September it has added the 
Boston, Minneapolis and San Francisco 
markets to its lineup. 

According to its distributor, WestStar, 
Komando's is the nation's largest talk 
radio show about computers and the 
Internet. The show generates 45,000 calls 
each weekend. 

While only a fraction of the calls actu-
ally make it to the air, Komando promises 
a reply to any questions e-mailed to her. 
More than 5 million fans visit her Web 
site www.komando.com each month and 
180,000 receive her weekly newsletter. 
Komando also is a columnist for 

Radio World, author of a nationally syn-
dicated newspaper column and computer 
editor of Popular Mechanics magazine. 

For more information contact affiliate 
relations at WestStar TalkRadio Network 
in Arizona at (602) 381-8200, ext. 200 or 
circle Reader Service 80. 

Radio for the Planet 

Looking for a new element to liven up 
your evening daypart? 

Radio Voyager Network offers 
English-language hit music radio pro-
gramming on barter at no charge. 
RVN is already broadcasting via the 

Satcom C5 satellite to seven European 
countries and all of Africa. With the motto, 
"One World ... One Radio," RVN plans to 
cover the planet with a mix of current 
songs and hits from the 1980s and '90s. 

"This will be the first time that people 
from Buffalo to San Diego to Milan to 
Cape Town to Sofia, Bulgaria, will be 

One world... 
One radio station 

able to hear the same request and the 
same song at the same time on their 
radio, " said Ben Manilla, president of 
Ben Manilla Productions, which handles 
affiliate sales. 
RVN also promotes dialog between 

listeners via its Web site at 
www.radiovoyager.com 

Stations receive 12 minutes of local 
See STATION SERVICES, page 44 
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Don't Leave 
Money on 
The 'Table' 

PROMO, continued from page 39 

on your Web site — the results are 
highly measurable. Another Web site 
area might contain restaurant 
reviews or simply recommendations. 

Before we leave pizza behind, 
let's not forget that chains deliver 
thousands of pies in your hot zip 
codes! Try forging a relationship 
with one of these dough mongers 
who is willing to put a flyer on the 
top of the box promoting your sta-
tion and something specific to you 
— like listening at a given time to 
win something. 

If you think it's fun baking a cake 
in your kitchen, you should try bak-
ing/building the world's largest 
chocolate cake or dishing out your 
frequency's weight in pasta for 
national pasta day (if there isn't one, 
you can always invent one!). 

Let's finalize things with fish. If 
you're near the coast, consider 

The easiest 
way to get 

someone's e-mail 

address is to offer 

something for free. 

doing an all-day Fish Festival for 
the number-one fish caught in your 
area. Local fisherman love to partic-
ipate in such ventures and there are 
many sponsorship opportunities 
once it's established. It's important 
to keep the admission either free or 
low-dough to benefit a charity. 

I'd do the next column about 
tying in weight-loss businesses, but 
something I heard from a listener 
gave me pause. She asked me if all 
radio DJs were fat; she'd heard sev-
eral DJs that week endorsing 
weight-loss programs. After I fin-
ished laughing, I pondered how 
she'd feel about hearing so many 
endorsements for the new laser eye 
procedures. What's next, vasec-
tomies? Pass the pizza, please. I'm 
sticking to food. 

o 
Mark Lapidus is the president of 

Lapidus Media. Reach him via e-mail 
at lapidus@erols.com 

Check out Guy Wire at 
www.rwonline.com 
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Jean Shepherd: Story Man, Wit 
SHER continued from page 36 

Ryder BB Guns and the rest came from 
his radio work. They were collected in 
his books "In God We Trust — All 
Others Pay Cash" and "Wanda Hickey's 
Night Of Golden Memories." 

"A Christmas Story" brought these 
characters to the movie audience. Today, 
the film has become the Post Modernist 
substitute for "It's a Wonderful Life" dur-
ing the holiday season. 

Perhaps the most preposterous tale 
of all is the reality of Shepherd's story-
telling talent. He created an entire cos-
mos of characters from whole cloth on-
air. Compare this to what goes into 
producing the direct descendent of 

Shepherd's work, "A Prairie Home 
Companion." 

I was the Beatles' 
tour manager in the 

United States. 

—Jean Shepherd 

Today, it takes Garrison Keillor and a 
whole staff of gifted writers to create the 

world of "Lake Wobegon" on a weekly 
basis. Shepherd ad-libbed his stories 
nightly. 
Much as he kidded me by raising 

doubts about the Beatles' ability to pen 
so many hits, his own talent was, in its 
own way, of the same stature. 

For those versed in the importance of 
scripts and show-prep, Shepherd's genius 
for free-form radio seems impossible. 
With his wit, maintaining a sardonic per-
spective on life was the only show-prep 
necessary. 

II 
Carl Lindemann writes frequently 

about new equipment and the Internet for 
Radio World. 

NEW 

taNNECT1ON WITH REMOTE SITES 

VIA INTERNET 

IP2 OEM 
electronic board 

IP2 : gateways to build remote networks. 
The IP2 range is essential to connect remote equipment to a technical Intranet network. 

Accessible via a simple Web Browser, the remote machines can send emails and generate log files. 

IP2: 

• V24, Ethernet access and telnet, ftp, http, web servers; 

• gateways and proxy: RS32, Modbus telnet, snmp, http; 

• supports: Java applets, cgi scripts, mp3, snmp, smtp; 

• ideal in broadcasting products : rack and oem board solutions. 

The IP2 gateways are simple to implement and completely open-ended. 

And since operating transmission sites in an IP network has now become 

essential, IP2 is obviously implemented in AZTEC RADIOMEDIA's 

RDS encoders, Darc encoders, Digiplexers and FMTELs 

Whilst waiting for your applications. 

AZTEC 
RADIOMEDIA 

Gives power to 
the networks 

www. a ztec .f r 

Operators and manufacturers, visit and contact us now: www.aztec.fr 
AZTEC RADIOMEDIA - Tél. +33 3 88 30 90 90 - Fax + 33 3 88 30 90 99 - Email ip2©aztecland com 
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STATION SERVICES, continued from page 42 

inventory per hour, with two minutes 
reserved for RVN national spots. The 
digital feed is available on a market-
exclusive basis and embeds cues to 
allow stations to localize content in 
either automated or live-assist. RVN also 
provides customized elements for affili-
ates. 

For additional information, contact 
Paul Bartishevich at RVN in Ithaca, N.Y, 
send e-mail to pbart@flpradio.com or 
circle Reader Service 83. 

Green Schemes 

Nick Federoff is host of two gardening 
programs that discuss all aspects of indoor 
and outdoor gardening and living ideas. 

GM JOURNAL 

Billed as "the only coast-to-coast friend-
ly gardening show host," Federoff is one, 
if not the only gardening expert who has a 
degree in ornamental horticulture and 
owned a successful landscape business. 

"He has both book knowledge and 
hands-on experience," said George 
Peterson, spokesman for 
Environmental Media Broadcasting, a 
sponsor of "Nick Federoff on 
Gardening." 

"Things Green Minute," also hosted 
by Federoff, is a 90-second vignette 
incorporating caller questions, e-mails 
or timely monologues. 

The program is available on standard 
cassette or as an MP3 file on a market-
exclusive basis. 

For more information contact Dan 

Visit Radio World 
on the Web! 

The Industry's Online Resource 

Read weekly updates in the Newsroom! 

Find trade shows and meetings in the 

Calendar of Industry Events 

Look up associations and regulatory groups in the 

Broadcast Organization Directory 

Find the equipment you need in the searchable 

Vendor & Product Directory! 

Plus, 

Guy Wire's exclusive column, 

Reader Subscription Services 

and more! 

http://www.rwonline.com 

For advertising information, contact 

Richard Farrell at 703-998-7600 x11 5 or rfarrelleimaspub.com 
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Stevens in California at (562) 945-6469 
or circle Reader Service 82. 

Make Your Web 
Site Look Smart 

Radio stations can add "The Talk of 
the Internet" from LookSmart radio to 
their Web sites for free. 

LookSmart provides "entertaining, 
original streaming media content from 
LookSmart radio at no cost or effort 
for you." 

Each LookSmart Radio Show fea-
tures Net-related and worldwide news, 

celebrity guests, Internet stock reports, 
site reviews, horoscopes and more. 

The idea is to provide entertainment to 
visitors while they use your site. The 
interactive forum also includes 
LookSmart Radio backstage, which 
promises to bring a behind-the-scenes 
look at the world of music. 
LookSmart's distribution model 

allows a "partner" to link for free to the 
entire show or to individual segments. 

For more information contact Val 
Landi in Caltfornia at (415) 597-8555 or 
circle Reader Service 81. 

Celebs Pitch Radio to Advertisers 

Radio stars turned out for "Brand-building Through Network Radio" at the 
Association of National Advertisers' 1999 Annual Conference. The event was held 
at The Ritz-Carlton in Amelia Island, Fla., in October. 

Pictured from left are personality Tom Joyner of ABC Radio Networks; ANA 
President and CEO John J. Sarsen Jr.; outgoing ANA Chairman John Costello; 
American Urban Radio Network White House correspondent April Ryan; AMFM's 
Top 40 host Casey Kasem; Rush Limbaugh of Premiere Radio Networks; and 
Charles Osgood, host of the "The Osgood Files" on CBS Radio Network. 
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Sound Effects 
Production Effects 
Buy-Out Production Music! 

Over 60 products to choose from. 
Call 612-522-6256 or get full details and 
hear on-line demos at our web site: 

www.radio-mall.com 
Dave Dworkin's Ghostwriters 

2412 Unity Ave N., Dept RW, 
Minneapolis, MN 55422 

READER SERVICE 168 

egtto egclio 
eiegooclette 
The pre-programmed 

solution for your station. 

A unique music mix from 

the ' 60s.'70s. and 80s. 

déeat it aret youtielf 
www.radioinfo.com/retro.html 

Ph 214-553-8305 
FAX 214-553-4582 _ 

'92hiet0 
i.--ekt.JIDUCT1ONS 

9640 Brentgate Drive. Dallas. TX 75238 

URBAN NEWS PROGRAMMING 

from ibn radio 
•AM & PM drive reports 
'Targeted latest news 
•ISDN delivered 
'Customized for your station 
•Bartered and market exclusive! 

954.735.4070 
READER SERVICE 157 

READER SERVICE 101 
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ATTENTION PROVIDERS! 
Promote your services to Radio World's 16,000+ readers. Reach Radio Station 
and Recording Studio owners/managers and engineers with your message. For 
information on affordable advertising call Simone at 1-800-336-3045, 
extension 154. 
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Dollar Power Wins Radio Space 
l> AUCTION, continued from page 34 

bidding through nine days. Abundant 
Life Inc. submitted the winning $879,000 
bid, though after its 35-percent bidding 
credit, the price is reduced to $571,350. 
A winning bid for an FM construction 

permit does not mean the applicant is 
home free. Each was required to make 
any final amendments to their Long-
Form Application(s) by Nov. 12. Those 
applications will be placed on public 
notice, triggering the 10-day period for 
filing of petitions to deny. 

Flinn said he was impressed with the 
smoothness of the process. 

"It was well-conducted and went like 
clockwork. Except for one problem with 
their server, which affected a couple of 
rounds of bidding, we had our results back 
between two and three minutes each time." 

Flinn's sentiments on the effectiveness 
of the process were echoed by Gilligan, 
vice president of Outlook 
Communications. 

"It went well for us, and fortunately 
we didn't experience any of the problems 
we had been cautioned about." 
FCC Attorney-Advisor Shaun Mahar 

said that it was smooth from the FCC's 
standpoint. 

"Even though this was the first broad-
casting spectrum auction, it was run by 
the FCC's Wireless Telecommunications 
Bureau Auctions and Industry Analysis 
Division. They have overseen more than 
20 similar spectrum auctions in the 
wireless arena. The auction process 

Special 'IC Status? 

Did a former law partner of FCC 
Chairman Bill Kennard obtain special 
consideration for his client in the auc-
tion for a CP in Pahrump, Nev.? 

Insiders say that the attorney who 
represented Ramona Lee Hayes-Bell in 
the FM construction permit auction is a 
former law partner of Kennard, and that 
it is highly unusual for the FCC to make 
exceptions to its filing deadlines, as was 
the case in special auction No. 27. 

Because her up-front payment for 
the Pahrump permit was not received 
by the deadline, Hayes-Bell had been 
disqualified to participate in auction 25. 
Attributing late payment to an error by 
Nevada State Bank, Hayes-Bell sought 
reconsideration by the FCC. 
By direction of the office of the chair-

man, the Hayes-Bell application was 
reinstated and the Pahrump market was 
removed from Auction 25 to allow time 
to reconstitute the pool of applicants. 

Kennard was not available for com-
ment on the matter. An FCC spokesper-
son said Hayes-Bell was granted a pay-
ment extension because "her bank did 
not wire the funds to the FCC's Mellon 
Bank account as Ms. Hayes-Bell direct-
ed them to do. No other consideration 
was given in this matter." 

Both competing applicants, 
Pahrump Valley Broadcasters Inc. and 
Milton Bozanic, said they will file 
objections to the grant of the up-front 
payment waiver. 

Bell was the high bidder for the 
Pahrump spectrum at $265,000, which 
was discounted to $ 172,500 due to her 
35-percent bidding credit. 

went smoothly, with only slight delays 
reported on one day." 

Auctioning broadcast spectrum came 
as a result of the federal 1997 Balanced 
Budget Act, which mandated competitive 
bidding for deciding•the winner among 
mutually exclusive applications filed 
after July 1, 1997, and gave the commis-
sion discretion on those filed before that 
date. The FCC chose to settle the earlier 
applications through the competitive bid-
ding process as well. 

This auction, No. 25, was termed a 
"Closed Auction" because it was open 
only to those who had filed mutually 
exclusive applications for the construc-
tion permits now being auctioned. 

"The fact that this was a Closed 
Auction made it procedurally all the more 
challenging," Scanlan said. "We were 
pleased with the level of participation." 

Remote bidding 
Bidders could participate online using 

FCC bidding software or via telephone. 
The small number who participated by tele-
phone spoke with bidding assistants who 
entered the bid via computer at the FCC 
and read the results back to the bidder. 

After the termination of the pleading 
cycle for petitions to deny, the FCC will 
issue a public notice announcing that it is 
prepared to award the construction permits 
of the winning bidders whose applications 

are uncontested. Uncontested winners 
must pay the balance of their bid to the 
FCC within 10 days following that notice. 
Where petitions to deny are filed 

against a construction permit, the final 
payment public notice will be delayed 
until the petitions have been reviewed. 

"For better or worse, the auctions 
seemed a fair way to settle competing 
licenses," said House Telecommunications 
Subcommittee Chairman Billy Tauzin, R-
La. "It's too early to judge the success of 
this auction process, but we now have a 
better idea what this spectrum is worth." 

o 

Craig Johnston is an independent 
video, Web and multimedia producer as 
well as director of ¡MAS Academy 
Worldwide, which offers in-country tech-
nical seminars to broadcasters. Reach 
him at Craig@IMASACADEMY.com 

r — — — -When you need to nail the sound-, 

COURIER, the portable recorder from Sonifex, 
is the breakthrough in portable digital audio 
recording that journalists and sound recordists 
have been waiting for. The Courier records to 
and plays back from a PCMCIA hard-disk or 
flashcard. It records standard mpeg compressed, 
linear . wav, or broadcast .way files. With the 
use of a scrub-wheel, graphical LCD waveform 
and undo actions, non-destructive editing is the 
easiest in the business with the Courier. The 
Courier uses standard camcorder batteries or AA 
cells, and comes with a power supply/charger 
that can be used in any country. Its light weight 
1.5kg ( 31b), so it's not going to be a burden in 
daily use, and has professional XLR connectors. 

www.independentaudio.conn — 
info@independentauclio.com or 207.773.2424 

INDEPENDENT 
r UD10 

CCDURIEFZ SONIFEX 
— Craig Johnston and Laura Dely wwvv.independentaudio.com or 43 Deerfield Road Portland, Maine 04101-1805 Phone(207)773-2424 Fax(207)773-2422 
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Digital technology at an analog price. 

It'll be hard to resist an Impulse purchase. 
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With the need to move to digital on the horizon, it's getting a whole lot harder to justify 

the purchase of an analog console. Especially when products like the new Harris Impulse Digital 

Console by Pacific Research & Engineering can accept either analog or digital inputs and 

reconfigure from analog to digital easily — right in your studio. With the Impulse, you can 

transition to digital on your timetable, while using your current analog sources. And, believe it 

or not, you can do it for less than the cost of most analog consoles. Plus, you get unique Impulse 

features like three stereo buses, two mix/minus outputs, comprehensive control room and 

studio monitoring, opto-isolated control logic inputs and outputs, as well as renowned PR&E 

quality construction. To find out more, call us today. Or, of course, feel free to act on impulse. 

1-800-622-0022 • www.harris.com 

Impulse 12- input frame size 
(also available in 20- input size) 

next level solutions 

WIRELESS 

BROADCAST 

GOVERNMENT 

NETWORK SUPPORT 

41"frilS 

©
1
9
9
9
 
Ha
rr
is
 
C
o
r
p
o
r
 

Circle (29) On Reader Service Card 



Studi 
Radio World 

As 
CD-R 

Distortion: 

Readers 

Respond 

Page 50 

Resource for Radio Production and Recording November 24, 1999 

PRODUCT EVALUATION 

Stakes Raised With Vegas Pro 
Cari Lindemann 

Sonic Foundry's new Vegas Pro multi-
track is the long-awaited companion to its 
Sound Forge audio processing program. 

Radio producers often use products 
created for the pro audio market. 
Fortunately, the tasks of cutting commer-
cials, creating station imaging and ID 
spots are simple compared to a pro audio 
producer's needs. 

The production for a music CD typical-
ly will require 24 or more tracks. As a pro-
duction director, I seldom need eight 
tracks. In fact, four tracks often work fine. 

With the proliferation of increasingly 
complicated multitracking software, 
radio producers look for software that is 
made for easy, intuitive use. 
Many radio producers are running 

Sound Forge in the background behind 
their multitrackers of choice. The down-
side to this arrangement is that producers 
have to master two different program 
interfaces and toggle back and forth. 
This is possible for a production director, 

but nearly impossible to train air staff to do. 
If you have already invested in Sound 

Forge, Vegas Pro offers integration with a 
familiar, shared 
interface. As a 
standalone, it is 
more than capable 
of handling radio 
production. 

More powerful 
Vegas Pro's 

interface shares a 
lot with Sound 
Forge. The zoom 
in and zoom out 
buttons are the 
same, as well as 
the close adher-
ence to Windows 
conventions. 

There are three key windows to the 
interface — the track view, the mixer and 
the trimmer. The trimmer gives a visual 
representation of the sound-file for splic-
ing. Then, the splice is dropped and 

dragged to the track view or the mixer. 
I was able to use the program without 

too much difficulty. Admittedly. I found 
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PAR Excellence: 
The Best at AES 
For the fourth year in a row, the editors 
of our sister publication Pro Audio 
Review went through the aisles at the 
AES show and picked the best new gear 
on the floor. 

PAR chose an unprecedented 34 
award winners. Knowing that many 
pro audio products find a home in 
radio studios, we thought RW readers 
would be interested in learning about 
the best new equipment. 
To qualify, a product must repre-

sent an innovative idea involving new 
technology or improve on an existing 
idea or product and/or increase effi-
ciency for the end user. It must be 
scheduled to ship by next June. None 
of the gear was evaluated or bench 
tested. 

Here's a sampler of winners with 
applications in radio or of special inter-
est to our readers. For more about these 
products, pick up the November edition 
of Pro Audio Review or visit 
www.proaudioreview.com 

Our thanks to the writers and edi-
tors of PAR for their assistance in 
compiling this list. 

AKG 3000B Cardioid 
Condenser Mic 
AKG quality for under 
$500, with a .large-
diaphragm design and 
fixed cardioid pattern. 
Price: $498 
Contact: (800) 878-7571 

Alesis Masterlink ML-9600 
Master Disk Recorder 
As it did with the ADAT, Alesis has 
come forward with a product for a rea-

sonable price that will have the compe-
tition scurrying to play catch-up. Ships 
with 3.2 GB internal drive. 
Price: $ 1,699. 
Contact: (310) 255-3400 

See PAR, page 54 

the Sound Forge layout simple for the 
beginner, yet a bit cumbersome for the 

advanced user. Vegas Pro has the same 
feel, but it is a reasonable compromise to 
serve a range of users. 

Vegas Pro has all the basics features 
and some advanced ones too. It has a 
wealth of pro audio capabilities such as 
MIDI and SMPTE time code support, 
video production tie-ins, 24-bit 96 kHz 
capabilities and more. 
The program can run on as many 

tracks as your hardware can handle. Even 
the slowest recommended system, a 
Pentium 200 with 128 MB of RAM, is 
more than enough to do the job for radio. 

Each track has four-band EQ and com-
pressor inserts, and accommodates 
DirectX plug-ins. If a user wants to do 
processing in real time on every track, he 
or she will need a faster CPU. 

Tests of the system on a Pentium II 
400 under Windows NT proved it has 
enough power to handle most anything. 
Again, these capabilities are more for the 
pro audio market. 

With the multimedia support are sever-
al features that are welcome additions to 

See VEGAS PRO, page 53 

Perhaps you've heard the buzz around 
Coo/ Edit Pro, the complete software multitrack 

D recording studio. Why is it so popular? 

It's so easy to use! 
As one user said in Radio World, "When it comes to broadcast production, 
it is doubtful you will find an easier interface that is as inexpensive yet as 

powerful as Cool Edit Pro." - March 17, 1999 
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See for yourself. 
Download a demonstration version from http://www.syntrillium.com, 

or ¡ ust give us a call and we'll send you a free demo/tutorial CD. 
Give Cool Edit Pro a try- you'll be amazed at what you can do! 

ood soima state 
P.O. Box 62255 

Phoenix, AZ 85082-2255 USA 
ceprogsyntrillium.com 

+1-480-941-4327 
1-888-941-7100 

(bliss sales. USA and Canada) 

Fax: + 1-480-941-8170 SM ARR CORPORATION 
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New Mies in Abundance at AES 
Ty Ford 

New mics for a variety of applica-
tions were in plentiful supply on the 
display floor at the AES show this year. 
Not all were ready to ship, but most are 
or should be by the time you read this. 

Radio users could find plenty for 
their studio or field applications. Users 
whose radio work extends to music 
recording, sound reinforcement and oth-
er specialty tasks also enjoyed an array 
of new products. 

Here's a rundown, from A to S. Web 
sites will help you learn more. 
From AEA (www.wesdooley.com) 

comes the R44CX ribbon mic for $2,795, 

a higher-output rib-
bon with extended 
high- frequency 
response. 
AKG (www.akg-

acoustics.com) 
released the C3000B, 
a 1- inch diaphragm 
condenser mic for 
$498. Also, the new 
dual- diaphragm. 
noise-canceling, per-
spiration-proof, water-
resistant CK 77 WR 
mini lay is available in 
flesh, white and black for $300 to $417 
depending on termination. 

AEA R44 

Alesis (www.alesis.com), which 
acquired Groove Tubes 
Electronics, brought the AM30 
FET for $499, AM40 mini tube 
for $799 and AMI 1 FET for 
$399 small-capsule slim-line 
condenser mics. The same 
body is used on the AM30 and 
AM40. The three capsules — 
cardioid, super-cardioid and 
omni — are available for $ 129 
each. 

Astatic (www.asta-
tic.com) showed the 
new, less- visible 
203sm suspended choir mic for $278, the 
215/220 series electret gooseneck podi-

has 

AM30 FET 

ki:[11'1'1141:. 2 NETWORKS. 
STATIONS. 25 ki 11 [ 11-

300 USERS. 
At EMMIS, 
It Adds lip to 
AudioVAULT. 
EMMIS Communications' $25 million head-

quarters in Indianapolis did the math and 

built the most notable radio installation in 

the U.S. with AudioVAULT as its digital 

audio delivery system. 

Why AudioVAULT? Just listen to Chief 

Engineer, Dave Hood... 

"I made a career decision to go with 

AudioVAULT. This system had everything 

I was looking for - scalable, flexible, user 

friendly, reliable and is backed by the great 

service from Broadcast Electronics." 

Do the math yourself. From single station 

operations to mega-opolies, there's an 

AudioVAULT system customized to your 

needs. Get a lock on today's digital studio... 

lock on to AudioVAULT. 

Thanks, EMMIS, for 
putting your trust in 
Broadcast Electronics 
and AudioVAULT 

Audio 

www.bdcastcom 
or (1188) 232-3268 

ii m i 

Visually Impaired DJ Rucks D. 
When EMMIS Communications chose 
AudioVAULT, DJ Bernie Eagan didn't want 
to be left behind. Bernie is blind and one of 
EMMIS's best on-air talents. To accommo-
date, BE installed a special Braille console, 
free. The interface with AudioVAULT was 
seamless and Bernie keeps rockin' on. 

I:1WD 899 .1999 Broadcast Electron/es. Inc BE emblem .5 a registered trademark of Broadcast Electron/es Inc 

or-zre, 
Solutions for 

Tomorrow's Radio 

urn mic at $243 and the extremely versa-
tile, multi-patterned 230VP boundary 
mic for $420. 

Audio-Technica (www.audio-tech-
nics.com) is ready to ship the DSP-con-
trolled, five-element AT895 for $2,495, 
an adaptive-array microphone system for 
shotgun field recording. The AT895 

O 
tell"1" 

AT895 Adaptive-Array 
Microphone System 

Remote for $2,995 includes pistol grip, 
zeppelin, shock mount and battery. Its 
new AT4047/SVcardioid condenser for 
$695 claims the characteristics of early 
FET studio mics. 
New from Audix (www.audixusa.com) 

is the CX-211 condenser for $649, the 
bare-bones ADX-50 small electret car-
dioid for $259, the ADX-51 for $329 
with pad and roll-off and the ADX-60 
boundary mic for $289. 

Audix CX-2 1 1 

Applied Microphone Technology 
(www.appliedmic.com) showed its new 
line of mics designed for individual 
musical instruments during live or studio 
performances. Prices range from $260 to 
$790, depending on the particular model 
and instrument. 
The Azden RED (www.azden.com) 

uses infrared technology. The IRR-20 for 
$350 is a two-channel receiver. It works 
with a handheld IRH-10 for $ 165 or a 
bodypack IRB-10 for $ 175. They broad-
cast over two frequencies and the receiv-
er chooses the stronger signal. The IRD-
10 sensor for $60 can be used to expand 
the range of the mics. 
From Baltic Latvian Universal 

Electronics (www.bluemic.com) will come 
the Dragonfly, a Class A, discrete, trans-

BLUE Dragonfly 

formerless condenser mic with a rotating 
capsule grille. The 6-micron gold/alu-
minum diaphragm mic enters at the bot-
tom of the Blue-line price list at $ 1,095. 
From beyerdynamic (www.beyerdy-

namic.com) is the SHM 88 miniature 
short shotgun and the hyper-cardioid, 

See MICS, page 49 
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MICS, continued from page 48 

neodymium M 99 On-Air Announcer and 
VIO mic for $795. Also new are the MCE 
90 for $699, a large-cap-
sule, cardioid, electret 
condenser mic, the SMS 
600 wireless IFB moni-
toring system, the TE 600 
battery-powered camera-
mount wireless receiver 
and the S 600/EM 686 
wireless shotgun trans-
mitter. The MCD 836 for 
$1,799 and MCD 837 for 
$1,999 are the 
world's first 
24- bit digital 
shotgun microphones. 

In addition to Brauner's 
(www.transaudiogroup.com/brauner/brau 
nermain.html) Valvet two-pattern tube 
mic for $2,695, it 
showed a Klaus 
Heyne modified 
VM1 and the origi-
nal, both with con-
tinuously variable 
pattern, for $4,995. 
CAD (www.cad 

mics.com) had the 
ME F3 condenser 
for $799 and the 
ME V4 tube 
mic for $ 1,099. 
Both are car-
dioids for broadcast, live and recording 
applications. 

Countryman's new B6 mini lay was on 
display for $389. 

Crown (www.crownaudio.com) showed 
a matched pair of its small-diaphragm 

beyerdynamic M99 

Brauner VM1 

CAD ME-V4 

CM 700 cardioid condensers for $589 and 
the new PZM 11LLWR weather resistant, 
box-mounted PZM for $ 149. 
DAP offers the new 3541 vocalist and 

instrument, large-diaphragm omni mic 

e›Mr* 
Crown CM700 

kit, including a solid-state preamp, tube 
preamp, shock mount and power supply 
for $6,000. 

Earthworks (www.earthwks.com) 
showed the SR77 for $599, a small-cap-

Earthworks SR7 7 

sule studio microphone in brass and alu-
minum, resulting from new in-house met-
al working capability. 

Lectrosonics (www.lectrosonics.com) 
showed the new UCR210 wireless broad-
cast-quality system for $3,295. The corn-

pany also brought the Euro Series wire-
less IFB system for $ 1,600 and the new 
low-cost UCRIO0 for $ 1,495 for event 
videographers. 
The Microtech Gefell (www.micro 

techgefell.com) M 990mt for $ 1,695 is a 
new tube condenser with a cardioid pat-
tern. The large pressure gradient gold 
Mylar transducer comes with the N 
920.1 power supply and elastic suspen-
sion mount. It also brought the M 
930mt and M 940mt for $795 each; they 
are cardioid and super-cardioid pattern 
studio condenser mics with a 7dB-A 
noise floor and transformer-less output. 

This was German Mikrofonbauhaun's 
(www.mbho.de) first show. MB has a line of 
dynamic, PZM, measurement, small- and 
large-diaphragm mics, Jecklin and 
Schneider discs, mountings and pop screens. 
Neumann (www.neumannusa.com) 

introduced the KMS 105 for $595, a 
handheld super-cardioid, live-perfor-
mance vocal microphone. It boasts 145 
dB maximum SPL, reduced handling 
noise and superior off-axis performance. 

Pearl (www.pearl.se) introduced its 
new MSHIO stereo mic for $ 1,910 and 
showed its MS8 cardioid for $ 1,820. 
The Schoeps (www.schoeps.de) 

VariMike Stereo Microphone System 
comprises two pairs of omni and figure-
eight capsules and the DSP-4P micro-
phone processor. The DSP-4P provides 
AD/DA conversion, pattern manipula-
tion, EQ. Shipping should be by the first 
of the year; pricing has not yet been set. 

Sennheiser (www.sennheiser 
usa.com) showed the revised MKH 80-A 
mic and the Evolution 100, 300 and 500 
In-ear Monitor series. 

Shure (www.shure.com) showed its 
new low-profile Beta 91 for $341 and the 
miniature Beta 98D/S for $395, which 
are for live performance and recording 
applications. The Beta 91 is the successor 
to the SM91 for kick drum. The Beta 
98D/S is a miniature condenser unit 
designed expressly for toms. 
Sony (www.sony.com/proaudio) 

showed the new WRT-807A for $780, a 
wireless performance 800MHz, 10mW 
output wireless system with 94 PLL-syn-

thesized UHF frequencies. On a single 
AA battery, the WRT-807A provides five 
hours of operation. 

Soundelux (www.soundelux.com) 
showed the new continuously variable-
patterned U99 tube mic large diaphragm, 
dual back plate, dual membrane studio 
mic for $ 1,995. 

Suppliers: Do you offer a new mic for 
radio that was not mentioned here? Tell 
our readers about it. Send e-mail to 
radioworlde imaspub.com 

Check out Ty Ford's equipment reviews 
and VIO files at www.jagunet.com/—tford 

Technique Inc. Copyright 1999. 

Denon MiniDisc Deck 
Succeeds in Cart Style 

Allen J. Singer 

We were all impressed with the 
incorporation of the compact disc into 
radio about 15 years ago, as a medium 
that could replace the vinyl LP. 
What would they think of next? The 

answer: MD. 
For three years, the MiniDisc has 

been favored by many radio stations 
as a replacement for cart decks and 
as a storage medium. MDs offer end-
less applications — commercials, 
promos, music, news actualities, the 
list goes on. 
From small markets to networks, 

MD machines are a permanent part of 
the hardware landscape. Broadcasters 
such as Voice of America and 
National Public Radio incorporated 
MDs in its broadcasts, and the list 
continues to grow. 

Updates 
Denon Electronics has done well 

by building CD players designed to 
look and act like cart tape machines. 
Now the company offers the third 
generation of MiniDisc Recorders, 
the DN-M991. 

This sleek deck, sold through pro 
dealers and carrying a retail price of 
$2,299, will slide into the same 1/3-
rack space as the professional Denon 
CD and cart decks, even using the 
same audio and remote connections. 

The record function is done with the 
optional RC-650. 
One new feature is the larger dis-

play compared to the old 990. It pro-
vides the user a tremendous amount 
of information. Now the user does not 
scroll between screens to get needed 
information. 

The deck now offers a standard PS/2 
keyboard connector for playback, 
recording, program input, editing, hot 
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The DN-M99 1 R MiniDisc Recorder 

start and other operations, as well as the 
old standard DB-25 connector for 
remote control. 

The coolest new feature is a 10-track 
hot start function, so there is no time 
delay when you push play. 
On a single MiniDisc, a user can pro-

gram a sequence or manually fire-off 
See DENON, page 56 

Furman: The leader in pro audio power conditioning for 25 years is now serving the broadcast industry. 

HERE'S HOW TO MAKE 
YOUR FACILITIES.!. TER INSTANTLY. 

THE FEATURES 

• Available in 10, 20 and 30 amp 
models • All three models provide 
precisely balanced AC power for 
ultra-low-noise installations 
•Then' 1210 and IT- 1220 have 12 
outlets on the rear, plus two on the 
front. The IT- 1230 has one 304 
twistlock outlet and ten 204 outlets 
on rear, plus two outlets on front 
• Exclusive "Soft Start" circuit 
prevents turn-on transients IN Extreme Voltage 
Shutdown circuit protects against dangerously high or low 
input voltages • Toroidal transformer with center tapped 
secondary is the most efficient, compact design, with least 
magnetic field leakage mi Faraday shield reduces electrostatic 
coupling between primary and secondary • Provides Furman's 
best power conditioning ( spike suppression, RFI filtering) plus 
gas discharge tube to dissipate spikes • Ground fault ( GFCI) 
protection • Microprocessor controlled "smart" AC voltmeter also 
flashes alerts for marginal and extreme conditions el Three Year 
Limited Warranty • IT 1210 and IT 1220 UL/CUL listed 
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FURMAN SOUND, INC. 

1997 South McDowell Blvd. 

Petaluma, CA 94954 

Phone: (707) 763-1010 • Fax: (707) 763-1310 

Web: www.lurmansound.com 

E-Moil: info lurmansound.com 

a 

THE BENEFITS 

Furman's IT Series Balanced AC 
Power products are specifically 
designed to reduce bun and hum in 

NI • installations where ultra- low-noise 
performance is o must The IT Series 
is a proven solution for decreasing 
noise We've been selling them to top 
recording studios for years 

Every production studio and news 
facility can benefit from Furman 

Balanced Power . The IT Series dromatiœlly reduces the noise floor 
(up to 16 dB improvement), and noticeably improves dynamic range 
und clarity . Set up is as easy as easy as plugging in an AC power cord. 

Furman has o Balanced Power model for every applimtion 
IT 1210 ( 10A), IT 1220 ( 2041 and IT 1230 ( 304). 

Furman Balmer' Power . It's what you need It works 
Available at 

De.ét 
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Readers Respond to CD-R Debate 
Bruce Bartlett 

In our recent discussion about CD-
Rs and distortion (RW. Sept. 15), 
Marty Elliot, chief engineer of B.E.K. 
Productions, voiced a complaint about 
a CD-R sent to a local radio station. It 
sounded distorted over the air, but 
sounded perfect when played at home. 
I asked RW readers for help with 

this problem, and received several 
replies. Thanks for your suggestions! 

Heating up 
SBE Broadcast Engineer Bob Henry 

at KNME-TV University of New 
Mexico had this to say. 

"I have experienced this particular 
problem with one of my CD-Rs where 
the audio sounds distorted. There are 
times when the audio playing back 
starts to sound rough. This problem 
becomes more apparent to the point 
that the audio will start to cut out or 
just stop playing altogether. 

"I can wait an hour or so, and play 
the same CD in the same player fine," 
he said. "There is a rumor that CD-Rs 
can be affected by heat from the CD 
player. Therefore, a CD-R may play 
back better when it's cool, at room 
temperature, rather than when it 
becomes warm. 

"Bruce is correct about the high 

error rates in certain CD players caus-
ing distortion due to inadequate error 
correction. He mentioned that the 
reflectivity is not as great with CD-Rs 
compared to standard CDs. 

"It should be noted that a CD pla-
er's laser does not last forever; it dete-
riorates with use. A weak laser beam 
can result in certain audio playback 
problems. 

"Lasers in commercial machines are 
aligned for standard pre-recorded 
CDs. The data stream eye pattern that 
is output from the optical pickup is 
usually set up to a standard test CD 
intended for this purpose. Most repair 
shops have a laser power meter to 

Custom Business Systems Inc 

800 547 3930 
www.digitaluniverse.org 

"We're running 
Digital Universe in 
the studios 24 hours 
a day, and Loving it!" 

DIGITAL 

UNIVERSE 

—David Brown at KALS Radio 

KALS Radio needed to do more at their station without adding 

people. So they had some demanding criteria for their new live 

assist system. It had to be easy to use and maintain. Flexible enough 

to handle multiple program sources. And not something that would 

trash their audio quality with heavy compression. 

David Brown, Program Director, selected Digital Universe. 

"Digital Universe has made us more productive while 

reducing the strain on my budget." 

Announcers now record their shifts 

in advance, using Dynamic Voice 

Tracking to keep KALS sounding live 

NetCapture records their satellite 

programming right into the system. 

And running linear audio has given 

them a quantum leap in quality. 

 ** 
_ 
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"Network Capture is flawlessly recording our satellite 

programs, and we sound noticeably better on the air." 

Its intuitive design makes Digital Universe easy to learn and a breeze 

to operate. But when KALS has questions, they need answers fast. 

"We are very pleased with your customer service. You guys 

are always there when we have a question, and are pleasant 

to work with no matter how trivial our questions." 

Easy to use, flexible to work with, and designed for the long 

haul - what can CBSI's Digital Universe do for your station? 

Call us today to find out more about how broadcasters worldwide 

are stepping into the future with Digital Universe. 

Companies are making more and 
better CD-Rs. But the format has its 

own special considerations. 

determine laser strength and tools for 
alignment," Henry wrote. 

"The dyes used in CD-Rs are not as 
permanent as the pits in the polycar-

bonate layer in a pressed CD. The sil-
ver and gold dyes promise a much 
longer storage life, whereas the blue 
and green have an expected storage 

A CD laser doesn't 
last forever; it 

deteriorates with use. 

—  Bob Henry 

life of around five years, which is 
something the manufacturers don't 
always tell you! 
"The belief that digital audio or 

video will completely stop if the error 
rate becomes too high is not true in all 
cases. The better the error correction, 
the better the data interpolation, thus 
resulting in a cleaner sounding D/A 
conversion. Quality of D/A converters 
can vary between CD players." 

Player/disc incompatibility 
Tim Starnes, recording engineer at 

WSCL-FM, responded, "I am an audio 
engineer for an NPR station in 
Man:land. I have the same Marantz 
CDR-630. 

"In the past, I have recorded many 
musical performances on CD-R for air 
and had no problem during broadcast. 
I did. however, encounter a problem 
when I burned a CD-R. It played fine 
in the Marantz. but then sounded like 
garbage in other CD players. 

"After a long process of elimina-
tion. I figured it out. For so long, I've 
had great luck with Memorex CD-Rs. 
but then suddenly I got a bad batch! I 
tried Quantegy CD-Rs with the same 
setup and it worked everywhere!" 

Randy Tanner at the XL Group Inc. 
said. "A couple of years ago. I invest-
ed in a Philips CDD 2600 CD recorder 
for my computer. I made a test CD-R 
that sounded as good as expected 

"Later. I purchased some Ricoh CD-
Rs. made a couple of CDs. and asked a 
co-worker to listen. He placed the 
Ricoh in a very early model Discman, 
and the playback was distorted. 

"The best way I can explain the 
sound ;s that the digital noise seemed 

See RESPONSE, page 53 
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When You Work With Bad Copy 
Travis 

The recording session was not going 
too well. 
To start with, it was with a new client. 

When I have not worked with someone 
before, I am always a little tense. 

Though I have enough work to grow 
reasonably confident of my abilities in 
the voice-over booth, there is always 
that little voice in the back of my head 
asking, "What makes you think you're 
good enough to do this for a living?" 

Even after thousands of successful 
voice-over jobs over many years, I still 
worry a bit whenever I work with some-
one new. 
The copy was tough. The writer of 

the piece apparently had been deter-
mined to prove his or her writing ability. 
They got the idea that by using big 

words that nobody understood, com-
bined with lots of alliteration, good 
voice-over commercial copy somehow 
would result. 

It didn't, and it turned me into Elmer 
Fudd. 

The spot had to be done in less than 
60 seconds, but it occupied two-and-a-
quarter pages of double-spaced copy. 

It took 40 takes before I could get all 
the way through without a mistake, but 
No. 40 timed out at 70-seconds. The 
words, "Who wrote this piece of 
garbage!!" came flying out of my mouth. 
I already knew that I had said the 

wrong thing even before the word 
"garbage" was uttered, but out it came 
before I had enough self-control to stop 
myself. 
The commercial producer slowly 

moved his hand toward the talkback but-
ton on the console in front of him. I 
already knew his response. 

"I did." He said it with no emotion of 
any kind that I could detect. 

Total silence lasted for what seemed 
to be over five minutes. 
I searched my mind for a way out. I 

am not one who is prone to this kind of 
behavior. I am normally a very easy-
going individual. Although I can be rat-
tled in a tense situation, I usually have 
enough composure to deal with impend-
ing disaster, just not this time. 

Several possible courses of action 
went through my mind. 
I could blow up and storm out of the 

studio. That might bring a needed feel-
ing of superiority for about 30 seconds, 
but that hardly seemed a good way to 
enhance my career or get paid. 
I could take the apologetic route, but I 

could not come up with any way to 
accomplish that without seeming totally 
insincere or a complete idiot. 

I also tried to create, in my mind, a 
way to turn the situation into some kind 
of joke. I looked again at the producer, 
but I felt like a complete idiot again. 

It was the producer who saved me 
from the situation. The total silence real-
ly lasted only about a second; it just 
seemed to be five minutes. He said, "I 
guess we need to take some of the copy 
out if this is going to work. This always 
happens when I write something at the 
last minute like this." 
My mind just then turned off for what 

seemed a half-hour, but was only sec-
onds in reality and came back online 
with a huge sigh of relief. 
The producer then deleted about half 

of the copy from the spot, including all 
of the alliteration. We finished the spot 
without further incident. 

The producer has since called me in 
to do a few more spots over the last few 
years. I have no idea if I would have 
gotten more calls from him if I hadn't 
uttered the "garbage" remark. 

Dukes of hazard 
Poorly written copy is an occupation-

al hazard to the voice-over professional 
and I get all kinds of copy. 

Sometimes, the words sparkle. They 
just flow from the paper through my 
lungs and out of my mouth. I can tell I 
am providing exactly what the writer has 
in mind on the first take. I don't even have 
to think or do anything else, when the 
copy truly is magical. Most of the time, 
however, the copy is going to be some-
what less magical. Often, the copy simply 
cannot be read in the time allotted. 
When I already know a producer, there 

is never a problem. I know where the 
script came from and I have some sense 
of the producer's sensitivities. There are a 
few producers, writers and directors with 
whom I work who expect me to help fix 
up the script during the session. 
Some writer/directors have a real 

problem accepting changes from talent. 
If I sense that is the situation, I'll just 
keep my mouth shut and try to do the 
best job I can to make the copy work. If 
there's a problem, it will often become 
evident to the writer/producer, who will 
then suggest making changes. 

Whenever I start working with a new 
client, I tactfully or sometimes not so 
tactfully try to do everything I can to 
find out who wrote the script. 
Frequently, that person also will be the 
director. If the script seems to have 
problems, I will find out if we have the 
option of making changes at the session. 
I have found the most difficult writ-

ers are those who have experience in 
print media, but are new to writing 

tro-Systerns 
Conex Elec  

10 Stereo In - 
1 Stereo Out 

• 
• 
• 
• 

• 
PO. Box 1342 Bellingham, WA 98227 
1-800-645-1061 FAX (206) 676-4822 

AS-101 
Audio Switcher 

Illuminated and legendable control buttons 
Instant or overlap switching 
Front panel accessible level controls 
Options include: RS-232 interface, remote 
control, relay-follow-switch outputs 
Network proven quality and reliability 

Conex Electro-Systems, Inc. 

spoken word. 
They know how to make words look 

good visually, but do not understand 
that spoken word is a different medium. 
Because they are in a different situa-
tion, there is a tendency to be a little 
insecure and extremely resistant to tak-
ing suggestions. 
I usually keep my ideas to myself at 

first. Then after we have worked on a 
few jobs, I recommend reading the copy 
out loud as they write. They usually are 
amazed at the difference. 

Take my breath away 
The recording engineer can solve 

some problems. When the spot is run-
ning long, cut breaths and replace them 
with a smaller amount of blank space so 
the sentences do not seem to run togeth-
er. This can shave three or four seconds 
from a 60-second commercial. Time 
compression algorithms have improved, 
allowing the engineer to squeeze the 
spot into a perfect length. 
A commercial producer I worked with, 

who used to cut breaths out of commer-
cials, got a 10-minute video narration pro-
ject to record and cut all the breaths out of 
that too. It sounded fine, but when the 
video was played for the audience, about 
half way through people started literally 
gasping for air. Cutting out breaths works 
well, but be careful how it is used. 

During the last few years, copy writ-
ten by lawyers has become a new prob-

lem. I have done spots where two-thirds 
of the copy was legal disclaimers. It 
cannot be changed and they cannot write 
for the ear. I have found no way around 
this, except to do everything possible to 
get all the words in, make them under-
standable. Then use time compression if 
all else fails. 
One bright spot is that over the years, 

the quality of copy has improved. I have 
no idea if it is due to a higher quality of 
client, if I have been learning to deal 
with a poor copy, or if use of e-mail is 
improving everybody's writing. 

Better copy does make the job a lot 
more fun. 

Travis the WO Guy is a veteran 
voice-over artist writing from 
California. Send e-mail to 
vo-guy@voice-guy.com 

listen Closely 

Success depends on how well you listen. And how good you sound. 
For over a decade AudioScience engineers have teen responsible fo 
more adapter innovation than anyone else ir the business. So 
Listen Loud. Listen Clear. And demand AudioScience digital audio 
peripherals. Call 302-324-5333 or visit www.audioscience.com. 
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Products & Services Showcase 
For more information on the products shown below, circle the appropriate Reader Service No(s) 

on the enclosed Subscription/Reader Service card or contact the advertiser directly. 

S.C.M.S., INC. 
SALES OFFICES 

CORPORATE OFFICE 
10201 RODNEY BLVD. 

PINEVILLE NC 28134 

VOICE 704-889-4508 

FAX 704-889-4540 

SALES 800-438-6040 

EMAIL sales@scmsinc.com 

WEB SITE scmsinc.com 

BOB CAUTHEN - PRESIDENT/SALES MGR. 

MIKE PHELPS - SALES ENG. 

BILL ELLIOTT - SALES ENG./TECH DIR. 

ERNIE VINCENT - SALES ENG. 

PAUL FRYE - DIG. SALES SPECIALIST 

BOB WADE - DIG. SALES AND TECH DIR. 

MIDDLE ATLANTIC REGION COASTAL REGION  
JACK LAYTON - SALES ENG. ANDY BOOTH - SALES ENG. 
134 LAKEVIEW DRIVE 517 CROATAN ROAD 
McMURFtAY, PA 15317 VIRGINIA BEACH, VA 23451 
VOICE 724-942-4054 VOICE 757-425-1192 
FAX 724-942-4839 FAX 757-437-0691 

TN/VA/KY REGION 
BERNIE O'BRIEN - SALES ENG. 
P.O. BOX 1043 
CHATHAM, VA 24531 
VOICE 804-432-0850 
FAX 804-432-0853 
EMAIL bemieob@earthlink.net 

GA/FL/AUN REGION 
BOB MAYBEN - SALES ENG. 
4106 BILL JON DRIVE 
RAINBOW CITY, AL 35906 
VOICE 256-442-0635 
FAX 256-413-3197 
EMAIL bobmayben@usa.net 
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REMEMBER THE CORTANA 

FOLDED UN/POLE ANTENNA? 

WE STILL MAKE IT WITH THE 

SAME HIGH QUALITY MATERIALS 

AND WORKMANSHIP. 

IT FEATURES... 

• BROAD BANDWITH for better sound, 
• GROUNDED ANTENNA for lightning & static electricity, 
• ELIMINATES ISOCOUPLENS in VHF & UHF antenna lines 
• BEST ANTENNA FOR DIRECTIONAL ARRAYS. 

ALSO 
DETUNING SYSTEMS FOR ANYTHING THAT DISTORTS YOUR 
AM COVERAGE PATTERN: TOWERS, POWER LINES, TANKS 
OR ANY METAL STRUCTURE. 

FOR INFORMATION CALL, FAX OR WRITE: 

4001 La Plata Hwy 

Farmington, NM 87401 

phone 505-327-5646 fax 505-325-1142 

READER SERVICE NO. 96 

Econco 
REBUILT POWER TUBES 

11111111 

Approximately One Half 
the Cost of New 

3,000 Hour Unconditional Guarantee 

Call for Our Price List 

Econco 1318 Commerce Ave. Woodland, CA 95695 

Phone: 530-662-7553 Fax: 530-666-7760 Telex: 176756 

Toll Free: 800-532-6626 From Canada: 800-848-8841 

ivriEK 500W FM POWER AMPLIFIERS 

$2,950 to end of 1999 
only 

* FM500 500W Out, 10w drive Power Amplifier 

* 2 year warranty 

* Made in USA 

* Over 100 currently in use in USA 

CALL 888-411-5174 
Masterfarâ AME MICANJ EXPRESS 

1814 SCHOOLDALE DRIVE, SAN JOSE, CA 95124. 408-448-3342 FAX 408-448-5951 

READER SERVICE NO. 95 

eXtatitUr elettrOnitg 

HA-1 Hybrid Adapter 

HANOSE 

• JUL HYBRID 
Excalibut HA-1 HYBRID ADAPTE 

The HA-1 Hybrid Adapter allows you to use 
your favorite broadcast hybrid with almost any 
telephone — old, new, single line, multi-line, etc. 
Since the HA-1 hooks up through your telephone 
instrument's handset connector, no connection to 
the telephone line is needed. With the HA-1's 
front panel push-button out, your telephone func-
tions normally. With the button pushed in, the 
handset is disconnected and your hybrid is now 
on line; nothing could be simpler or easier. The 
performance of your hybrid will be the same as it 
would be if hooked up directly to a C.O. line. 

EXCALIBUR ELECTRONICS, INC., CHANTILLY, VIRGINIA 
Please circle our hiato number for a data sheet and a dealer list. 

READER SERVICE NO. 97 

Pack, 
Rack • • • • 
or Stack'em! 

• • 9 
•••• 

Call or 
write for 
free 
d 
br 

PIIIII0111‘11P SERIES 
Mono and Stereo Mixers and Expanders 
MX100, MX200 & MXS100 Three Input Mic/Line Mixers 
XP100 & XPS100 Four input CompenlOn Expanders 

.cCié: 

4n 10 
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• Low noise Mtc../Line switchable Inputs 
• Phantc in Power • Independent headphone and 

Balanced he outputs • Bright 3 color LED meter • XLR connectors 
• External pare: or battery operated • UL 8 CE Markings 

AUDIO TECHNOLOGIES, INCORPORATED 
328 W. Maple Avenue, Horsham, PA 19044 ,L\-r1 

READER SERVICE NO. 92 

Tel: (215 

READER SERVICE NO. 99 
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CD-R Distortion 
RESPONSE, continued from page 50 

to follow the modulation of the audio. 
Ten-percent distortion would not be an 
exaggeration," Tanner wrote. 

"I tried the TDK, and with all other 
variables remaining, the results were 
without the distortion. 

"I am not blaming the Ricoh CD-R. 
We each need to find a successful formu-
la, between computer, CD recorder, 
media, etc. for each individual setup." 

Out of phase 
Paul Stamler, a writer for Recording 

magazine, wrote, "When I find a CD 
manufactured or burned that sounds 
good on the stereo but badly distorted 
on the air, most of the time the prob-
lem is excessive difference signal. 

"Marty should play his CD into an 
oscilloscope set in XY mode, which puts 
the left channel horizontal, and the right 
channel vertical. If a lot of trace shows 
up in the upper left-hand and lower right-
hand corner, that means there is a lot of 

out-of-phase material, which is overload-
ing the difference signal portion of the 
composite signal. 

"This phenomenon does not necessar-
ily have to come from out-of-phase 
material. A disc with excessive separa-
tion can cause this, even if the material is 
in phase. It often does happen, which is 
why the scope check is useful. 

"Alternatively, Marty should try 
subtracting one channel from the oth-
er. If the result is large, there is the 
problem," Stamler wrote. 

"This has nothing to do with the for-
mat. The same problem crops up in 
recordings on tape, commercial CDs and 
even on LPs, although usually, material 
with this much difference signal won't 
cut properly on a lathe." 

Bruce Bartlett is the author of 
"Practical Recording Techniques 2nd 
Ed." and " On- Location Recording 
Techniques" published by Focal Press. 
Reach him in do RW. 

Sonic's Inside Straight 
VEGAS PRO, continued from page 47 

any radio producer's setup. The real-
time resampling, scrubbing, and auto-
crossfades are terrific. 

Usually, there has to be a house sam-
ple rate. Mixing and matching audio 
recorded at different sample rates can 
be a mess. Typically, playback defaults 
to the lower sampling rate, so a 48 kHz 
cut played at 44.1 kHz sounds slow. 

Vegas Pro allows combining differ-
ent sampling rates with different file 
formats. It worked seamlessly with 
WAV files on one track and MP3 files 
on others. The program reads a variety 
of file formats including AIF, AVI, ASF 
and WMA. It handled most any source 
material without having to convert it 
into the house file format/sampling rate. 

Scrubbing is a sticky issue with radio 
producers. Those trained in the razor 
and tape era like to listen for edit 
points. Most digital editors listen with 
their eyes by looking at the waveform 
display for the edit points. 

The digital equivalent of scrubbing 
is a challenge for software designers. 
Vegas Pro has a scrub switch to alter 
the playback between +2x and -2x 
speeds, making it easier to find the 
beginning and ending without having 
to play back in real time. It is not 
quite the same as rocking the reels 
with your hands, but it does a fair job 
of approximating the experience. 

For those that "hear" by looking at 
the waveform, scrubbing is not as 
important. Vegas Pro retains the 
image of the sound file when it is 
pasted onto the track view. 
Some early multitrackers only dis-

played the waveform in the editor. 
Matching the breaks in different cuts 
was strictly hit-or-miss. Having the 
waveform displayed allows for "hit-
ting the goalposts" faster to line up 
voiceovers and sound beds. 

Another terrific feature is the auto-
crossfade. Some systems perform 
crossfades by putting the segments on 
separate tracks, which can be a major 
undertaking to make it sound flawless. 

Vegas Pro keeps the segments on the 
same track, by superimposing them on 
top of each other. The program process-
es the fade according to preset levels, 
which really helps when you are trying 
to crank out spots. 

Betting high 

Vegas Pro's $699 suggested retail 
price puts it on the higher side for radio 
products, considering that integration 
with other Sonic Foundry products like 
Sound Forge 4.5 and CD Architect will 
cost a few extra hundred more. 

It would be nice if Sonic Foundry 
offered a "stripped" version geared 
towards radio, but that is unlikely. Even 
at a higher price, the program pays for 
itself in the time and effort saved with 
its advanced features. 

With Vegas Pro, Sonic Foundry now 
has a complete suite of products for 
audio production. Poker players might 
say Sonic Foundry has successfully 
drawn an inside straight. 

Product Capsule: 
Sonic Foundry 

Vegas Pro 

Thumbs Up 
_ ./ State-of-the-art integrated multi-

track solution 

/ Shares similar interfaces with 

Sound Forge 

/ Excellent auto-crossfade and 

scrubbing 

— Thumbs Down 
/ Windows-standard interface 

paradigm somewhat clumsy 

for advanced users 

For more information contact the company 
in Wisconsin at 

(608) 256-3133, check out the Web site 
at www.sonicfoundry.com 

or circle Reader Service 125. 

Causes of Distortion 
Bob Klacza 

Several audio enthusiasts and I 
encountered the phenomenon described 
by Bruce Bartlett. In analyzing why a 
CD-R sounds the way it does on certain 
players, let's start with an overview of 
CD error correction. 
When playing an audio CD, if the 

data contains no disc reading errors, the 
audio data is decoded and fed into the 
D/A converter without alteration. This 
ideal case occurs rarely, and usually in 
clean-room conditions. 

Three levels of player processing 
occur when reading errors are detected. 

The first level of error detection and 
correction is a single bit error in a block 
of data. The Cyclic Redundancy Check 
Code used in the disc corrects exactly. 
The data is now a perfect duplicate of 
what was recorded with no audible defect. 
The next level is error concealment. 

The incorrect bits of audio data are 
replaced with a straight-line interpola-
tion from the last known good bit of 
data to the next good bit of data. The 
audible effect can be a loss of small 
amounts of high frequencies. 
As this interpolation occurs, high-

frequency data is the first thing to be 
lost. The sound from the disc becomes 
somewhat dulled and distorted. It is 
easy to get 5 to 8 percent of THD if 
there are significant amounts of interpo-
lation and test equipment is used to 
measure the audio output of a high fre-
quency sine waves. 
The next step of error processing 

involves large amounts of bad data, 
which might make the player mute. The 
disc will sound dull and garbled. 

Most people would eject the disc for 
normal inspection and cleaning. I have 
seen discs that were heavily fingerprint-
ed which resulted in complete recovery. 
Usually the disc is so damaged that it 
becomes unplayable. 

The play-ability defects can be classi-
fied into poor recovered RF amplitude 
and/or excessive noise causing deteriora-
tion and misplacement of the waveform's 
zero crossings points. The recovered RF 
amplitude can be seen reading the volt-
age output of the CD player laser pickup. 
An oscilloscope eye-pattern is a use-

ful tool to view this by showing the 
presence of excessive amplitude degra-
dation and waveform noise. In comput-
er data transmission terms, if the eye in 
the pattern closes, either by diminished 
amplitude or increased noise, errors 
occur in the data recovery. 

The coating thickness, uniformity 
and reflectivity uniformity are major 
components of recovered RF amplitude. 
Variation and excessive noise can occur 
from improper cleaning, chemical puri-
ty and processing and poor photograph-
ic development in the chemical layers. 
These sound like the phenomena that 
occurred during the playing of those 
particular CD-Rs. The station's CD 
players could not handle the lower 
amplitude or greater noise. 
An extensive Web site for technical 

CD-R audio measurements is 
www.pcavtech.com. It shows recovered 
RF amplitudes and play-ability of many 
brands of CD-Rs and recorders. 
A book that explains the intricacies 

of error detection, correction and con-
cealment is "The Sony Book of Digital 
Audio Technology" from Tab Books. 

Restoration of CDs and CD-Rs can 
be accomplished using plastic polishing 
compounds found in auto paint and fin-
ishing supply stores. If only minor read-
ing surface defects are present, 
Meguiar's # 10 Professional Plastic 
Polish will work. If serious scratches 
and abrasions are present, start with 
Meguiar's # 17 Professional Plastic 
Cleaner and follow with # 10 Polish. 

The author is audio engineer with the 
Jeep Division of Daimler Chrysler 

You 
can measure... 

with the best monitor and the most accurate test set. 
The FMM-2/FMS-2 series mocitors provide an even greater degree of 
precision measurement than ever before... You can measure S/N below 
90 dB, You can measure crosstalk below 85 dB, You can measure separations 
of better than 70 dB, You can measure frequency response to better than 
0.25 dB, You can measure distortions to lower than 0.01%, and much more... 
Our uncluttered panels and autoranging voltmeters make these measure-
ments a dream. 

AI 13E1_413,R www.belar.com (610) 6E7-5550 
ELECTRONICS LABORATORY, INC. 
LANCASTER MENUE AT DORSET, DEVON, PENNSYLVANIA 19333 

Call or write for more informatiol on Belar AM, FM, Stereo, SCA and TV monitors. 
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The Best of the Best at AES 
PAR, continued from page 47 

Aphex Thermionics 
1100 Mic Preamp 
A real problem-solver for someone look-
ing for a quality preamp with a flexible 
analog/digital feature set. 
Price: $2,000 
Contact: (818) 767-2929 

Audio-Technica AT4047SV Large 
Diaphragm 
Condenser Mic 
An excellent-sounding, 
inexpensive, large-
diaphragm model 
using a FET design. 
Price: $695 
Contact: (330) 686-2600   

Dock ProPlug 
Preformed Protective 
Ear Plugs 
A simple, convenient way to protect your 
hearing. Soft plugs conform to your ear 
shape. 

Price: $ 10 w/leash, $8 w/out 
Contact: Doc's ProPlugs at (800) 521-
2982 (order line); (831) 425-5920 

HHB CDR850 Plus 
Audio CD-R/CD-RW Recorder 
HHB has taken the CD-R one step further 
with the addition of the word clock input. 

Price: $ 1,645. 
Contact: (310) 319-1111 

JBL LSR2SP 
Bi-amped Monitoring System 
5.25- inch woofer, titanium tweeter, 
shielded. We heard these in the JBL demo 
room with a sub and they rocked. They 
actually 
sounded better 
than a larger 
system that 
was being 
compared to 
the LSRs. 
Price: $479 
each 
Contact: (800) 
852-5776 

SuperricnStoadealiPloducti 
Quality Transmitters and Antennas at Reasonable Prices 

FM Transmitters 
High Performance Solid State Exciter 

Solid State IPA Amplifier 

One Year Limited Warranty 

Factory Service 

On site check out by factory 

personal available 

1,000 watt  $5,990.00 

2,500 watt  $11.990.00 

5,000 watt  $18,990.00 

10,000 watt $24,990.00 

15,000 watt $34,990.00 

20,000 watt $37,990.00 

20 Watt Solid State Exciter - $995.00 

Solid State FM Transmitters with Digital Exciter 

120 watt   
300 watt   
1,000 watt 

$2,800.00 
$3,500.00 

 $7,990.00 

2,000 watt  $12,900.00 
3,000 watt  $19,990.00 
5,000 watt  $29,990.00 

FM AMPLIFIERS 
100 watt  $995.00 
300 watt  $1,790.00 
500 watt  $2,990.00 

FM STL 
Both Transmitter 
and Receiver 
$3,500.00 

FM Antennas 
All Power Levels 500 watts 
to 20,000 watts per bay 

As low as $395.00 per bay 

eijedinior..4 

FREQUENCY AGILE 
FM TRANSLATOR 

$2,500.00 

* RF Coaxial Patch Panels 
*FM Combiners 

SupEerier,Stoadealt PPLociuctl 
Contact Jimmie Joynt 17194 Preston Road, Suite 123-297 • Dallas, Texas 75248 

Ph: 972/473-2577 • 800/279-3326 • Fax 972/473-2578 • 800/644-5958 
Email: sbp@pulse.net web site: www.sbpjj.com 

Mackie HDR 24/96 Multitrack 
Hard-Disk Recorder/Editor 
24 tracks of 44.1 or 48 kHz recording. 
Mackie has innovated by using inexpen-
sive IDE drives as its standard. No added 
PC required. 
Price: Under $5,000 
Contact: (425) 487-4333 

Millennia Media STT-1 
Origin Tube and Solid State 
mic pre, EO, compressor and DI 
Single-channel, twin-topology construc-
tion. Combo tube/FET design in a rea-

'-s»-..  . . 0 
0 9 9 o--o O ° 0 — 
0 0 0 0 a 0  

sonably priced multiprocessor. 
Price: $2,895 
Contact: (530) 647-0750 

Nagra Ares-P 
Handheld Recorder/Player 
Nagra brings its Flash RAM digital 
recording technology into a smaller, low-
er-priced package. 

Price: About $2,000 
Contact: (800) 813-1663 

PMC AMLI 
Active Close-field Loudspeaker 
These speakers even sounded great in the 
booth — which is saying a lot if you've 
ever been to a loud trade show. A wide 
sweet spot with nice stereo imaging. 
Price: $4,695 per pair 
Contact: (800) 849-2914 

ProTools v5.0 Software 
Digidesign now has everything anyone 
into music production would need. All 

the bells and whistles that PT offers plus 
full MIDI sequencing. 
Price: N/A 
Contact: (800) 333-2137 

Soundelux U99 Microphone 
In the tradition of the U95, the variable-pat-
tern U99 ups the ante 
with its Blue-designed 
large diaphragm capsule. 
Price: $ 1,999 
Contact: 
(323) 603-3226 

Symetrix 527E 
Voice Processor 
High-gain mic pre with 
phantom power, high/low cut, comp/lim-
iter, downward expander. three-band para 
EQ. It is a great mic pre/comp/EQ. 
Price: $599 
Contact: (425) 787-3222 

Omnia ToolVox 
All-digital mic processor from the folks 
at Telos/Cutting Edge who gave us the 
on-air Omnia. They did their homework 
and came up with a one-stop box for the 

production studio or on- air use. 
Deceptively simple looking but feature 
packed. Bravo! 
Price: $ 1,980 
Contact: (216) 241-7225 

Tascam DA-78HR 
8-track recorder player 
DTRS-based format, 44.1 or 48 kHz 
record/play at 24-bit word depth. 
Price: $3,199 
Contact: (323) 726-0303 

TerraSonde Audio Toolbox 
An unbelievable bag of testing tricks that 
a tech, musician, 
home/project or 
pro studio owner 
could benefit 
from. Winner of a 
Cool Stuff Award 
from RW at 
NAB99. 
Price: $999 
Contact: 
(303) 545-5848 

See PAR, page 56 

Model MX-1 Message board Controller 
The MBC-I turns an off-the-shelf message display into an information center for 
your control room that gives your staff important messages in plain ertglish. 

FEATURES 
fully programmable display messages • 15 prioritized signaling inputs 
pre-programmed -starter" messages • momentary or latched inputs 

multiple displays from one controller • text and graphics in messages 

It's like an 'On Air' light...on STEROIDS! 

Sine Synten 
615 • 228 • 3500 (vox) 
615 • 227 • 2367 (fax) 
www.sinesysterne.com 
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Whether 
on the air or 

on the Internet, 
stations can 
rely on Diet 

From production to programming to broadcast, Dalet5.1, the latest technology in digital 
audio, allows stations to increase efficiency, streamline operations, and reduce costs. 

Internet Broadcasting 
Stations can easily and quickly 
establish their Internet presence. 
Wet Web Publisher automatically 
publishes and updates information 
such as song titles, news stories, 
and broadcast history onto a web 
site. Stations wishing to simulcast 
their on-air program onto the 
Internet can use our integrated G2 
Player. 

leliability 
Wïth thousands of stations around 
the world using our systems, Dalet 
has the proven expertise to keep your 

Highlights 

Linear Rudio/Mpeq 
Group Connectivity 
Music Scheduling 
tenet Broadcasting 

Rrchivinq 
ackup and Redundancy 
Integrated Editors 
Broadcast History 

Macros 
Year 2000 compliant 

station on the air. Dalet5.1 goes 
one step further with Netback2, a 
powerful utility that complements 
hardware redundancy (RAID arrays 
or mirrored servers) by backing up 
logs and sound files onto a 
secondary workstation. At a 
moment's notice, that workstation 
can be activated and broadcasting 
restored. 

Superior Hudio Quality 
A variety of high quality sound 
formats designed to provide 
stations flexibility in managing 
their sound libraries is supported. 
Depending on a station's storage 
and audio needs, fini 
audio can be 
stored and edited 
in MPEG and/or 
LINEAR. 

Group Connectivity 
Many stations are now part of 
groups in which operations, 
production resources, sound files, 
and schedu;es must be shared. 
Station that are co-located can use 
a single Daiet system while stations 
in different sites can easily and 
cost effectively exchange 
information and audio over the 
Internet or Wide Area Network. 

real G2A 
SimulCast on the Internet 

ti 

e 

Gato Barbieri 
Que pasa 

• Your Favorite Online Music Store Order It I 

ji I 4,....o/Vdeo 'each Fete 

Integrated Editors 
Surfer and Mix Editor, tools for 
editing sound files and creating 
segues, are now easier to use and 
offer greater precision through the 
improved use of visual cues and an 
enhanced scrubbing tool. 
Additionally, Surfer has been 
refined with easier to use drag and 
drop editing, preset zcoms, multi-
track locators, and time stamping - 
all of which make editing a breeze. 
Because both tools are integrated 
with Dalet5.1, edits, once saved, are 
available for immediate broadcast. 

Music Scheduling 
Music Scheduler is an optional 
module that provides primary and 
alternate schedule 
recommendations based upon 
station defined rules, broadcast 
history, and title attributes. 
Since Music Scheduer is 
integrated with Dalet5.1, 
stations can avoid 
the importing and exporting 
hassles often associated with 
third-party scheduling software. 

°Nor. 

On- Air FLexibiIit 

® 

11 

Dalet5.1 offers many options that 
provide stations flexibility in their 
on-air operations. A single 
workstation can be used to record 
call-ins or interviews in the studio 
while a program is being played. The 
on-air staff has greater operational 
flexibility through the use of an 
optional control panel and multiple 
monitors. And, stations can switch 
between live and automated 
programming with relative ease. 

More broadcasters worldwide choose Dalet 
than any other system. Among our 
references : Emmis, Journal, ABC, Radio 
Unica, Sinclair, Crawford, CNN Radio, BBC 
(UK), CBC (Canada). Etc. 

Call 
[212] 825-332? 
OT visit 
www.dalet.com 
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56 Radio World 
STUDIO SESSIONS 

November 24, 1999 

The Amazing Denon MiniDisc 
DENON, continued from page 49 

tracks without any breaks, which is great 
for commercials. A user can program up to 
25 tracks for playback per program, with 
three programs max, for 75 total, and can 
undo two edits in the event of a mistake. 

The unit can auto-record when a signal 
is detected and now offers automatic lev-

991 is that it can be set to start a second deck 
while recording if the first disk becomes full. 

It has a buffer to prevent skipping. The 
deck also offers +/- 8 percent pitch con-
trol in 0.1 increments, much more flexi-
ble than its predecessor. 
The DN-M991R features balanced ana-

log I/0 XLR and digital I/O with both 

Production Director Tom Sandman likes his Denon MD. 

el setting from -36 to -72dB. 
An important feature is the pre-UTOC 

system that prevents loss of data in case 
of power failure. The unit also has seam-
less sleep to prevent additional wear 
when powered up but not in use. 

The most interesting new feature of the 

AES/EBU and S/PDIF. Like most MDs, it 
records at 44.1 kHz, but now has a built-
in Sample Rate Converter on the input. It 
uses a 16-bit A/D converter and an 18-bit 
D/A converter. The unit weighs 12.8 
pounds and is just under 16 inches deep. 

Installation was simple. The deck fits 

PAR Excellence * 
PAR continued from page 54 

Waves C4 Multi-band 
Parametric Processor 
Waves has always been on the edge of 
plug-in technology with some of the 
best sounding products available. The 
C4 carries on the tradition. 
Price: TBA 
Contact: (423) 689-5395 

Other winners of the PAR Excellence 
Award include: 

360 Systems TCR8 Hard-Disk 
Audio-for-Video Recorder 
Contact: (818) 991-0360 

API 7600 Input Module 
Contact: (410) 381-7879 

Crane Song Spider 8-channel 
Class A mic preamp, mixer and 
A/D converter 
Contact: ( 715) 398-3627 

DR-Audio MSD600M 
Master Stereo Display 
Contact: TC Electronic ,. at (805) 
373-1828 

EVI Audio Sx80 
Lightweight speaker system 
Contact: (616) 695-6831 

Fairlight Merlin 
Disk-based Multitrack Recorder 
Contact: (323) 465-0070 

Genelec 1036A Active Monitor 
Contact: (508) 652-0900 

Neumann 
KMS 105 
Vocalist 
Microphone 
Contact: 
(860) 434-5220 
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OSC PTX Series 
Professional Touring Amplifiers 
Contact: (80(0 N54-4079 

Tascam MX-2424 Multitrack 
Hard Disk Recorder/Editor 
Contact: (323) 726-0303 

TC Electronic System 6000 
Audio Signal Processor 
Contact: (805) 373-1828 

Sony 8-channel AD-180ORS 
and DA-180ORS DSD 
converters 
Contact: (800) 686-7669 

Sony OxfordR3 V2 Software 
Contact: (800) 686-7669 

Soundcraft Series TWO 
Live Sound Console 
Contact: (615) 360-0471 

Sphynx High-Resolution 
Audio Interface 
Contact: Merging Technologies 
at (847) 272-0500 

Yamaha PMI D Digital 
Live Sound Console 
Contact: (714) 522-9011 

in the same space a cart deck or CD play-
er occupies. In fact, the front face resem-
bles a cart deck, as with similar Denon 
CD models. Just plug- in the audio and 
get ready to rock and/or roll. 

On the front lines 
The deck performed as expected. Tom 

Sandman, the production director of 
Warm 98 and Mojo 94.9, liked it. 

He appreciated the easy recording and 
playback of clean sound and especially 
liked the quick accessibility and easy 
labeling. He noted when playing back 
actualities recorded on a portable MD, 
there were not any breakups, digital pops 
or clicks in the audio. 

During the trial period, Tom did use 
many of the features. He did not care to 
study the manual to use some of the 
advanced features, rather than just figur-
ing it out on his own. As a result, he 
would have liked it better if there were an 
on-board tutorial for the first-time user. 

Denon points out that the features are 
selectable from the front or by keyboard, 
but contends that familiarity with the unit 
helps. Otherwise, from Tom it was 
thumbs-up. 
Denon Electronics is known for its 

quality. The company incorporates cur-
rent broadcast philosophies and modem 

Product Capsule: 
Denon DN-M95 1 R 

MiniDisc Recorder/Player 

.4 Thumbs Up 
./ Easy installation 

— I Good audio quality 

,/ Assortment of useful features 

./ Easy recording and playback 

./ Sleek design 

Thumbs Down 
—- Must study manual for some 
-le features 

For more information contact the company 
in New Jersey at 

(973) 396-0810, check out the Web si 

at wwwdel.denon.com or circle 
Reader Service 93 

technologies into the DN-M991R. I agree 
with Denon when it says this machine 
offers good features for its price. 

Alas, cart decks are on their way out, 
and the advantages of a MD system far 
outweigh those of cart decks. The versa-
tility of these little discs allow for maxi-
mum flexibility in the environment of the 
modem radio station, although any sta-
tion can use them to their benefit. 

•PRODUCT GUIDE• 

Products for Radio Production 
Mail info and photos to: RW Product Guide, P.O. Box 1214, Falls Church, VA 22041 

Audioarts Digital Line Expands 

Wheatstone has introduced a second 
digital Audioarts console, the RD-20. 

The company said sales of its 
RD- 12 indicated users 
wanted a 

20- position 
version of the affordable 

digital board. 
The modular RD-20 uses floating 

point 32-bit DSP processors to handle 
complex tasks. It accepts analog and 
digital inputs, processes them in the 
digital domain and outputs the signal 
in digital and analog. 

The console offers features for talk 
segments including a digital mix-
minus to feed up to four callers on a 
single, selected bus. It has three stereo 
busses with digital and analog outs. 
Digital inputs accept AES/EBU and 
S/PDIF. An external line preselector 
accepts eight analog, digital or mixed 
A/D inputs with both A/D outputs. 

Output sample rates are user-selec-
table at 32, 44.1 or 48 kHz. The RD-20 
can output any of those as house sync. 
Features include two-caller Superphone 
module, control room/studio modules, 
clock, timer, optional intercom, and pre-
select and tape remote panels. 

For information, contact the company 

in North Carolina at (252) 638-7000, 
send e-mail to sales@wheatstone.com or 
circle Reader Service 116. 

Fairlight Moves HO to U.S. 

Radio equipment users can expect to 
hear more from Fairlight On Air. 
The Fairlight Group Inc. announced 

it will move its world headquarters 
from Sydney, Australia, to the new 
corporate campus in Hollywood, 
Calif., effective January 1. 

President and CEO David Hannay 
said the United States is the company's 
largest market. 

Audio R&D, as well as design and 
manufacturing will stay in Australia. 

In March, Fairlight acquired °genic 
On Air Systems and then merged with 
Vamos in September. The companies 
combined are now called Fairlight On Air. 

Vamos has developed a digital storage 
system for professional broadcast radio 
use. Ogenic is known for its Virtuoso dig-
ital storage system for radio, consoles 
and turnkey installation and project man-
agement services. 

For information, call the company in 
California at (323)465-0700, visit the Web 
site www.fairlightogenic.com.au, or circle 
Reader Service 139. 



Broadcast Studio 3.0, with its integrated client/server based systems and decentralized 

database, fits radio stations of all sizes. Its modular configuration provides solutions for 
small radio stations to complete networks. Broadcast Studio 3.0 offers everything that 

makes radio simpler, more flexible and, above all, better. 

1 
MANAGEMENT DATA 

A F, 

Move ahead with us: Management Data AG, 67 Wall Street, Suite 2411, 
New York, NY 10005-3101, USA, phone (212) 323 80 42, fax (212) 943 23 00 
www.mdbroadcast.com 
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Shively Labs 
Reach for Ratings! 

Shively1Antennas Deliver 

Coverage! 

• Superior Engineering 

• Multistation Solutions 

• Filters & Combiners 

• Translators 

• Reliable Pattern Studies 

FM & TV Antennas 
and Related RF Equipment 

because ... it pays to be heard! 

P.O.Box 389, Bridgton, ME 04009 USA 
Tel.: (207) 647-3327 FAX: (207) 647-8273 
1-888-SHIVELY e-mail: sales@shively.com 

Web: www.shively.com 
- Employee-Owned Company - 

READER SERVICE NO. 100 

• 
From the "Specialists in Practical 

Precision Erigineerirlg"TM 

1 LINE LEVEL BALANCED OR UNBALANCED P 

S T- DA 3 • • STICK-ON 
AUDIO DISTRIBUTION AMPLIFIER 
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e% + — — + — + — 

00®000000000 
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Any where you need 
/ Audio Distribution with up to 3 Outputs 

/ Balanced or Unbalanced Input & Outputs 

I/ To Bridge a Line for Local Distribution 

/ Distribution with Impedance Conversion 

/ Distribution with Gain or Loss 

/ Inputs and Outputs RF Bypassed 

• 1x3 Mono or use Two Units for Stereo 

RDL 
Radio Design Labs 

Toll free (800) 281-2683 
Local (805) 684-5415 

Document Server (800) 391-0017 
Web Page www.rdlnet.com 

Affordable Custom 
Broadcast Furniture 

32 Pennsylvania Avenue, Malvern, PA 19355 

Delivered and 

installed by 

ECHNOLOGY 

TEL: 610-640-1229 

FAX: 610-296-3402 
email: sales@studiotechnology.com 

web: www.studiotechnology.com 

READER SERVICE NO. 105 

Silicon Valley 
P 0 E  

AMPLIFIERS 
The RF People 

FM Broadcast Power Amplifiers 
Designed for reliability, durability, & efficiency. 

Models from 165 watts to 2.4 KW 
Sold stato. Frequency agile. 

VSWR foldback. Digital display. 

Remote operation. Easy installation. 
Full documentation. Modular construction. 

1-800-986-9700 
ss coin Fax 1-408-986-1438 

READER SERVICE NO. 104 

innkeeper 1 Digitall-ybrid 

Desktop List 
Price $780.00 

• The perfect hybrid for analog telephone lines. 
• True separation of send and receive audio. 
• DSP automatically adapts to line conditions. 
• 19" rack mount or 11" desktop version. 
• Optional desktop keypad. 

JK Audi Remote 
0 Broadcast Gear 

800-JK Audio (815) 786-2929 www.Ikaudio.com 
800-552-8346 Fax: (815) 786-8502 r 

READER SERVICE NO. 103 

The New 
Standard in 
Systems 

Integration 

RDA  
Systems> 

Technical Leadership in 

an Industry of Change 

Call: (888) 616-7g80 In Missouri: ( 314) 872-8222 

http://www.rdàSystems.com 

enrENTooN ADVIMertSEks! 
Reach 16,000+ prospects every issue! RADIO WORLD's 

Products e Services Showcase provides a perfect medium for test 
marketing your products and services. It's an efficient, effective 

and affordable advertis41g option! 

- • , 
For more information, includ ng rates and 

deadlines, Fax Simome Mullims at 

103-6714409 
or call /03-9981600 

ext 154 
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USER REPORT 

HHB's CDR-850 Burns 
by Rich Rarey 
Broadcast/Recording Technician 
National Public Radio 

WASHINGTON Lately, CD-RW 
recorders have burst into the market like 
mosquitoes from standing water. 
The folks at HHB Communications 

Ltd. have introduced a CD-RW recorder 
worthy of attention from recording stu-
dios, radio stations, production houses 
and other professional venues. 

Priced at $ 1,249, the HHB model 
CDR-850 will receive justified attention 
from musicians and home-audio enthusi-
asts as well. 

The nitty gritty 
Make no mistake, the CDR-850 is a 

production recorder for recording CD-R 
and CD-RW discs. While the unit is 
packed with features that allow a variety 
of input formats, HHB has left out some 
features that production operations desire 
in their playback CD decks: variable 

speed, time code output, extensive wired 
transport control and the like. 

The CDR-850 comes ready for rack 
mounting and is only two RU high. 
HHB thoughtfully mounted the CD 
drawer above the display, which I find 
makes things easier if the unit is placed 
high in a rack. 
The rear panel exposes a variety of 

Affordably 
control functions, play, record, stop and 
the like, but neither the jack nor infrared 
remote offer the finalize function. 

The knob I liked the most on the front 
panel was the input selector. It is a con-
ventional knob that is clearly marked and 
offers two choices for analog XLR input 
levels: +4 dBu and -8 dBu. The software 
menu control allows selection of analog 

The CDR-850 

signals to the world and accepts a variety 
in return from digital S/PDIF I/O to 
unbalanced I/O on RCA. An eight-pin 
DIN jack exposes wired basic remote-

tI11U REPORT 

NHTPro M-00 
Brings in the Power 
by Tom Jung 
Founder 
DIVIP Music 

STANFORD, Conn. Powered 
speakers have become extremely popu-
lar in pro audio over the past year or so 
due to price/performance issues, as well 
as convenience. Powered monitors now 

with a built-in power amplifier. The 
configuration is a two-way acoustic 
suspension design, housing a 4-1/2-
inch treated paper woofer and a 1-
inch soft fabric dome tweeter. The dri-
vers are proprietary and designed 
in-house. 
A high-current, fully discrete 75 W 

(continuous RMS) amplifier powers 

The NHTPro M-00: No Longer Passive 

come in all shapes, sizes and power 
capabilities, and can benefit radio users. 
The NHTPro M-00 ($375 each, 

retail) falls into the smallish category, 
measuring in at just 9 x 5.7 x 7.3 
inches. Originally designed as the 
passive consumer speaker, the Super 
0, NHT Pro M-00 was redesigned in a 
cast-aluminum zinc alloy enclosure 

both the woofer and tweeter through 
a passive crossover centered at 2.2 
kHz. Peak acoustical power is rated at 
Ill dB SPL at 1 meter, which is high 
for a monitor this size but, based on 
my listening test, the M-00 will more 
than likely do it. The frequency 
response is rated at 93 Hz to 20 kHz 

See NHTPro, page 63 

output level between +4 and -8. The input 
selector is disabled when the CDR-850 is 
in record — a nice safety feature. 
A concentric analog input-level knob 

controls left and right analog input levels. 

While these two controls travel smoothly 
together, they resist being set separately. 
To the left of the input selector are the 
conventional drawer open/close, record 
and record mute buttons. 
On the CDR-850 the record mute lasts 4 

seconds, and longer if one holds the button 
down. Pressing record sets the recorder up 
in record-ready mode and pressing the play 
button initiates recording. The record-
ready mode times out after 10 minutes and 
the recorder drops to stop mode. 

The digital-synchro button coordinates 
digital dubs by activating the track incre-
ment when the S/PDIF data stream con-
tains an ID flag. Single cuts or entire 
CDs, DATs, MDs or DCCs can be copied 
with CD-R-RW track numbers matching 
the original source. 

Unfortunately, track increment signals 
from modern professional AES/EBU 
sources aren't recognized by the CDR-
850, but provision for track synchroniza-
tion is made through the conventional 
"automatic track increment" scheme. 

With this scheme, the CDR-850 incre-
ments the track when the level falls below 
a user-selectable value for two seconds. 
This is used for automatic analog track 
increments as well, and the menu provides 

See HHB, page 63 

fills Edit Ecripts QptiOns Recorder Help 

J348 Marina 

218 COCO CONI :60 

398 Pizza Hut '80 

Pause 00:02:03 r np IW Trip Ft Unload 

M1012 
12:18:06 M2174 
12:20:2e M1732 
12:23:13 V026 
12:23:25 DALNE 
12:26:28 J011 
12:26:31 M0713 
12:29:19 V027 
12:29:34 M2214 
12:33:14 510018 
12:37:18 LOIS 

AUTOi 

Artist 

, Photograph 
Friends  
Dance The NI ht 
Voice Track 26 
SPOT SET  
Ji le / Fast 
Usten To Her Heart 
Voice Track 27 
Slack FrIcla 
All Da Music 
Liner # 15 

Der Leppard 
Elton John   
Van Halen   

Tom Petty 

Steely Dan 
War 

1 

12:16:35 
1111•11111111 

Recorder Nos 

7 -771 r-71 

Spot Sets Rotaléai 
• - --

04 ..,-H  

Inataot 'Washer 

Ill L ' , 

nd Type 

04:54 :22H F MUS 
02:20— :05 C MUS 
02:47  :13 F MUS 
00 12 VTK  

03:00 I COM 
00' Jin  

11248 .11 C  MUS_I 
V TK  

03:40 : if F MUS  
04:04 : 19 F MUS 

0O:03:2&1 lr-

Carforeo 
For information call: 1-8011-795-773, 

a 
Digital Audio Systems 

Or visit us on the web: ..Vvv.c.PrtWorkg.cOni 

Circle ( 57) On Reader Service Card 



60 Radio World 
BUYER'S GUIDE 

November 24, 1999 

TECH UPDATES 

Acoustical Solutions 

Signature Ceiling Sound Blocker 
Tiles from Acoustical Solutions fea-
ture an inch-thick 6.0 PCF high-den-
sity fiberglass core; foil- backed, 
mass-loaded flexible barrier for high 
STC requirements; a variety of stan-
dard facing, colors, textures and pat-
terns; and standard lay- in tiles with 
regular edge reveal available. 

Other features include three finish-
es: Two mil white pebble grain, white 
nubby cloth or Signature white fabric. 
Its acoustical properties feature an 
NRC rating of . 80-.90 and an STC 
rating of 26- single pass. The tile's 
core, fabric and adhesive are fire rat-
ed at class A-ASTM E-84. 

For more information contact 
Acoustical Solutions in Virginia at 
(800) 782-5742, fax (804) 346-8808, 
visit www.acousticalsolutions.com or 
circle Reader Service 62. 

Alesis 

The MasterLink ML-9600 from 
Alesis is a mixdown and mastering 
system that combines hard-disk 
recording and editing, digital signal 
processing and CD creation in a sin-
gle unit. 

The unit stores, delivers and plays 
stereo 24-bit, 96 kHz audio on standard 
recordable CDs and can also produce 
and playback conventional 16-bit, 44.1 
kHz Red Book format CDs. 
MasterLink features a 3.2 GB 

internal hard drive with editing signal 
processing and mastering functions, a 
4X CD-R and 24-bit AID and D/A 
converters. 
The MasterLink also marks the 

debut of CD24, an Alesis technology 
that enhances the resolution of Red 
Book standard audio CDs. MasterLink 
uses standard CD-R media to write 24-
bit/96 kHz. 

Because MasterLink CD24 files 
are common AIFF audio files tagged 
with a proprietary header for play-
back on the unit itself, audio data 
written to disc in the CD24 format 
can also be imported as AIFF files 
into current digital audio worksta-
tions. The MasterLink ML-9600 list 
price is $ 1,699. 

For more information contact 
Alesis in California at (310) 255-
3400, fax (310) 255-3401, visit the 
Web site at www.alesis.com or circle 
Reader Service 94. 

Do qou 
...if Web broadcasting is for you? 
...the latest Internet security tactics? 
...how to profit from your online efforts? 
...how to equip your station for the Internet? 
...how to use your Web site to increase ad sales? 
...what insiders think about radio and the Internet? 
...the effects of regulation on your Web site operations? 
...what your competition knows about the Internet? 

We do! 
radlobizonet 

Harness the power of the Internet! 

Call 703-998-7600 x164 
and find out how 
you can find out 

what we're finding out 
about radio and the Internet. 

TerraSonde 

The Audio Toolbox is a DSP-pow-
ered, hand-held test, measurement and 
acoustic analysis device. Manufactured 
by TerraSonde, it includes balanced 
and unbalanced I/O. a built-in micro-
phone and speaker, graphical LCD dis-
play and encoder knob. 
The unit runs on AC or battery. A 

single encoder knob, resulting in a 
point-and-click user interface, operates 
all functions, and the user can upgrade 
software in the field. 

Functions include acoustic analysis, 
sound level meter, real-time analyzer 
(1/12 octave with 20 memories), ener-
gy-time graph with delay calculation, 
RT60, speaker/mic/equipment polarity, 
and noise criteria. 
Test functions include signal genera-

tor (sine and square wave, white and 
pink noise), stereo dB level meter, fre-
quency counter, S/N, sweeps (including 
amplitude, impedance, sine wave), 
sample scope with phase meter and dis-
tortion meter. 
The Audio Toolbox includes an 

instrument tuner; timeeode reader, gen-
erator and analyzer with frame rate 
reader, MIDI analyzer/generator; head-
phone monitor amplifier; phantom pow-

er tester; and cable tester. 
In addition to the standard plastic 

case version, TerraSonde offers a rack-
mount version, which will be released 
in January. The rack-mount version, the 
Audio Toolbox Plus, will feature an 
anodized-aluminum case and a built-in 
rechargeable battery system. 

For more information contact 
TerraSonde in colorado at (303) 545-
5848 or (888) 433 2821, fax (303) 545-
5848, visit www.TerraSonde.com or 
circle Reader Service 63. 

Radio Design Labs 

The RU-SM16 Digital Audio 
Meter from Radio Design Labs is 
designed for applications in which 
audio level metering is to be 
designed into a system, or added to 
existing equipment. 
The RU-SM16 has two line-level 

inputs — each input permits the con-
nection of balanced or unbalanced, 
high- or low-impedance audio lines. 
Connections are made using full-size 
barrier block terminals. 

Jumpers on the rear panel allow the 
installer to set each meter individual-
ly for either peak or average audio 
level display. 

In stereo applications, either peak or 
average typically is selected. In 
monaural installations, it may be 

Neumann M 147 Tube 

The M 147 Tube from Neumann is a 
vacuum tube condenser microphone 
with cardioid characteristics. 

The mic is built around the K 
47 dual diaphragm capsule, 
inherited from the model's pre-
decessors, the U 47 and the M 
49. 

Following the capsule is a 
tube that functions as an 
impedance converter. The next 
stage is a transformerless out-
put circuit that features a low 
self-noise level. 
The M 147 Tube can feed 

long microphone cables with-
out affecting the quality of the 
audio signal. 
The microphone is delivered 

as a set in an aluminum case 
and includes a microphone 
cable, a metal swivel mount for 
a mic stand, and a compact 
universal power supply for 
standard main sockets. 

For more information contact 

advantageous to feed the mono source 
to both meters, setting one for peak 
and the other for average. In either 
mode, the upper three LEDs (+ 10, + 14, 
+18) remain in the peak-hold mode. 

The RU-SM16 uses large LEDs for 
visibility. Each channel input has a 
write-on label area for identification 
of the source or function being 
metered. 

For more information contact Radio 
Design Labs in California at (800) 281-
2683, fax (805)684-9316, visit the Web 
site at www.rdlnet.com or circle Reader 
Service 64. 

Neumann in Connecticut at (860) 434-
5220, fax (860)434-3148, visit the Web 
site at www.neumannusa.com or circle 
Reader Service 65. 
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Nagra C-PP 

The C-PP from Nagra combines the 
features of a digital recorder, non-
destructive digital editor and ISDN 
codec in one unit. 

There are two balanced line outputs 
as well as one AES/EBU digital output. 
Input levels are continuously variable 
for the microphones and software selec-
table for the line inputs. Analog output 
levels are software selectable. 

Recording is performed on PCMCIA 
in a variety of compression algorithms 
with programmable automatic level 

control. They include G.711 a-law • 
u-law, G.722 and MPEG-1 layer II at 
kbps up to 192 kbps in mono or joi 
stereo. Sampling frequencies are sel 
table to 16, 24, 32 and 48 kHz. 

With individual card sizes up to 1 
megabytes, over three hours of ster 
or six hours of mono recording can 
placed on one card. The optional ISD 
feature provides 64 kbps transmissi 
of digital recordings with live audi 
feed if desired. 

For more information contact Nag 
in Tennessee at (800) 813-1663, f 
(615) 726-5189, visit www.nagra.co 
or circle Reader Service 66. 

Radio Systems 

StudioHub from Radio Systems is a 
pre-wired cabling system for digital-
ready operation. Utilizing CAT-5 
shielded twisted-pair cables, StudioHub 
routes both analog and digital signals 
throughout a facility. 

It's a wiring system consisting of 
pre-made patch cables, RJ-45 connec-
tors, special connecting blocks and 
companion amplifiers that are designed 
to plug in and work together in any stu-
dio. Because StudioHub uses CAT-5 
data cable, it works equally well for 
analog and digital studio wiring. 

The CAT-5 cable used in StudioHub 

consists of four tightly twisted pai 
surrounded by one common foil shie 
and drain wire. 

StudioHub features pre-made sour 
cables for studio gear and quick-conn 
blocks and peripheral amplifiers to h 
ness studio gear together. System co 
ponents quick-connect with RJ-45 jac 
and peripheral products are powered 
the built-in "DC-link" system. The 
link system powers up any active corn 
nent when plugged into StudioHub. 

For more information contact Rad 
Systems in New Jersey at (609) 46 
8000, fax (609) 467-3044, visit the W. 
site at www.radiosystems.com or circ 
Reader Service 67. 

Jeff DePolo wires StudioHub engineering wall in Roanoke, V 

Klotz VADIS 3d 

The VADIS 3d: digital audio sys-
m is a global platform for mixing 
onsole and control surface manufac-
rers serving the broadcast, audio 
cording, multimedia and sound rein-
rcement industries. 
The system is made by Klotz Digital 
udio Communications. 
VADIS interface cards 

mulate all popular audio for-
ats. As a result, both analog 
d digital equipment can be 
onnected to the VADIS 
edia platform. External dig-
al equipment can be con-
ected to the VADIS platform 
'a digital interfaces. 
Analog inputs fed to the 
ADIS platform are con-
'erted using high-quality analog-to-
igital converters and can be output 
om the network in standard digital 
rmats as well as in analog form. 
Data transport within the VADIS 

'etwork is by way of fiber-optic con-
ections. The system has the ability of 
transfer rate of more than 1.5 
igabits per second. 
Due to the VADIS Klotz DiAN fiber 

ptic network, which can be either a 

star-network, a ring-network or a com-
bination of both, a VADIS platform is 
able to distribute an unlimited number 
of audio channels. 

Once audio data has been connect-
ed to a VADIS platform, it can be 
made available to any producer for 
his/her own productions without leav-
ing the network. 
The VADIS DSP modules allows 

users to mix audio data from any 
source from the platform as required 
without losing the original audio sig-
nal — which remains available to all 
other users as well as in linear form 
for production purposes. 

For more information contact Klotz 
Digital America at (678) 966-9900, fax 
(678) 966-9903, visit the Web site at 
www.klotzdigital.com or circle Reader 
Service 70. 

Ward-Beck 

The POD line of broadcast prob-
lem solvers is growing. The family of 
products from Ward-Beck includes 
analog and digital audio amplifiers; 
switchers; meters; analog video 
switchers; and utility DC control 
modules. 
PODs are sized as half-rack units. 

They may be mounted singly or in 
pairs, or used as freestanding table-
top equipment. PODs are housed in 
aluminum chassis and have their own 
integral power supplies. 

Modéls include a balanced/unbal-
anced converter; 6 x 1 stereo switch-
er; stereo level VU meter; dual mic 
preamplifier; dual headset amplifier; 
miniature stereo headset amplifier; 
universal interface; stereo audio dis-
tribution amplifier; digital 6 x 1 
AES3 switcher; digital audio moni-
tor; digital reclocking distribution 
amp. 

For more information contact Ward-
Beck Systems Ltd. in Ontario at (800) 
771-2556, fax (416) 335-5202, visit 
www.wbsltd.com circle Reader 
Service 68. 

Products & Services Showcase 
For more information on the products shown below, circle the appropriate Reader Service No.(s) 

on the enclosed Subscription/Reader Service card or contact the advertiser directly. 

Automating Programs? No Problem! 

The NEW SUB-03 Subaudible Tone Decoder 

You can use the Sub-03 to 

automate your network feeds or 

take the guess work out of when 
to cut away from networks. The 
decoder listens to your audio 
source and gives you dry contact 
closures from any service that 
sends subaudible tones, including 
satellite recievers, RPUs and 
POTS frequency extenders. The 
decoder's relay contacts interface 
easily with your automation 
system. The Sub-03 is a reliable 
and inexpensive problem solver. 
The Sub-03 can be ordered set 
for 50/75Hz operation. Rack 
mount option ( as shown) 
available. List Price only $329.00 
Check our website for more info 
or to download the latest manuals 

The Sub-03's features include: 

)'Interlocked, dry relay closure 

outputs for 25, 35 & combo. 

>Balanced or unbal. audio input. 

'Provides filtered, balanced out. 

>Indicators for all three tones, 

audio level setting & power. 
>Enable input lets you (or your 
automation) prevent closures. 

>Uses standard 1/4' IRS (head 
phone style) jacks for all audio. 

>Db-9 and screw terminal outs. 

CircuitWerkes 
3716 SW 3n1 Place 

Gainesville, Florida 32607 
(352) 335-6555 / fax 380-0230 

http://www.c irc u twerkes.com 

READER SERVICE NO. 107 

SPATIAL ONE 
STUDIO MONITORS 

Compact Size 
Unique Design 

Stunning Imaging 
> 90dB Sensitivity 

True 49Hz Bottom End! 

$695.00 per pair 

1-877-LPB-COMM 
YOU CAN RELY ON LPB 

READER SERVICE NO. 108 

SIX MILLION 
THUNDERSTORMS HIT 

PLANET EARTH EVERY YEAR! 
IT TAKES ONLY ONE TO 

PUT YOU OFF THE AIR! \ 

I. PREVENTION SYSTEM provides 
a continuous, low-resistance 
discharge path For the static 
electric charge on tall structures. 
Dissipation points are 1/8" 
stainless steel rods. 

This affordable and rugged system has 
proven itself in the field for over 15 years. 

Write or call For a Free brochure and design 
P.O. Box 2548, Farmington, N.M. 87499-2548 

Toll Free Ph: 888-325-5336 • Fas: 505-326-2337 

READER SERVICE NO. 160 
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HHB 
Delivers 
CD-R 

HHB, continued from page 59 

six values from -66 dB to -36 dB. For 
AES/EBU and analog-source track 
incrementing, the "auto/manual track 
no" button must be set to auto (a seg-
ment in the display shows auto track). 

For recordings initiated by the di 
tai-synchro button, the auto track s 
ting is irrelevant, although the user c 
press the write (manual) track button. 
to manually increment a track (spoil-
ing the synchronization). 

Three buttons control the placement 
and erasure of skip IDs, which are sup-
ported by a growing number of CD 
players. Pressing skip ID twice writes a 
skip ID associated with the current track 
to the CDR-850"s memory. Ejecting the 
disc will force the skip IDs to be written 
to the disc. When the disc is reinserted 
into the recorder, the IDs are recognized 
and the CDR-850 enters skip/play mode, 
where tracks with a skip ID are ignored 

Pressing the skip/play button tu 
this mode off and ail tracks are reveal 
Skip IDs can be removed by pressi 
the clear skip ID button twice. The e 
button can be used for CD-RW discs. 
Pressing erase once sets the recorde 
erase the last track recorded. 

Pressing pause initiates the er 
which takes only a few seconds. If 
user wants to wipe the entire cf 
pressing the erase button twice sets the 
recorder to erase all the tracks on the 
disc. As a safety feature, erasure ca 
not occur until the LED above the di 
drawer flashes orange — that is, bu 
ton strokes are not forward-stored. 
one presses pause before the LED 
flashes and then decides against era 
sure, no harm is done. 
When the CD-R-RW disc has th 

material and skip IDs arranged a 
desired, pressing the finalize button 
writes the table of contents onto the disc. 
The CDR-850 takes about four minutes 
to complete the finalization process. 

The CDR-850 worked out of the! 
box and pleasantly surprised me with 
its functionality along the way. 

Filling the niche 
Overall. I liked the HHB CDR-850 

for its design and features, includin 
the easy- to-understand 
prompting. 
I found the only serious weakness to 

be the manual, which was laid out in 
three languages. The English instrucill 
nons were, as with many manuals, fre-
quently stilted and syntactically odd— 
ball. And the unit is not very intuitive! 
— i.e., "pause" initiates an erasure, 
"skip ID set" confirms a menu changed 
pressing "skip ID clear" twice confinnse! 
'that you wish to delete a skip ID, etc. 

Those inconveniences aside, till! 
1-1HB CDR-850 fills a real need for 
rewritable CD burning, both for the 
home and project user and in the studio. 

For information contact HHB i 
California at (310) 319-1111, fa 
(310) 319-1311, visit www.hhb_co.0 
or circle Reader Service 60. 

NHTPro M-00 Monitors Audio 
NHTPro continued from page 59 

+/- 2 dB, which, while certainly not 
full range, is respectable for a monitor 

winner's circle. Sold separately at 
$375 each, retail, there are many mon-
itoring situations where the M-00s fill 

Their full magnetic shielding makes them 
ideal for high-quality workstation monitoring. 

of this size. 
On the drawing board is a compan-

ion subwoofer called an S-00. This 
subwoofer is being designed to work 
with the roll-off characteristics of the 
M-00. The combination of the 00s 
should make an interesting full-range 
system. 

Well-thought-out controls 
Controls are minimal but well-

thought- out. A distance proximity 
switch provides midfield and nearfield 
positions, the latter creating a gentle 
attenuation of high frequencies to 
compensate for HF absorption in-air 
— and it works. Switchable input sen-
sitivity for either - 10 or +4 dBu makes 
it compatible in almost all monitoring 
situations. 
The M-00 automatically senses an 

incoming signal and powers up the 
internal amplifier from its standby 
mode. 

Conversely, after 10 minutes with 
no signal present, the M-00 automati-
cally powers down. In instances where 
the auto power feature is not wanted, 
it may be defeated with the auto on 
switch. 

Both XLR and 1/4-inch unbalanced 
inputs are provided with the ability to 
daisy chain from one of the unused 
parallel connectors to a second M-00 
— a nice feature for small commercial 
installations. 
An RCA unbalance input is also 

available. 

Getting the playback 
Where the M-00 really shines is in a 

small environment where natural 
acoustic bass buildup makes larger 
speakers sound boomy. The M-00's 
high output capability, combined with 
the gentle roll-off of a sealed enclo-
sure, lets the speaker couple nicely 
with small room acoustics. 

Their full magnetic shielding makes 
them ideal for high-quality worksta-
tion monitoring. 

With the forthcoming subwoofer, 
NHT Pro will have a nice, full-range. 
compact monitoring system. 
The frequency response is fairly 

smooth, with a gentle roll-off starting at 
about 100 Hz. At 80 Hz, a high-pass filter 
kicks in with a fourth-order roll-off, thus 
protecting the small but powerful 4-1/2 
inches woofer. 
NHTPro also offers two other larger 

powered monitors: the A-10 and the A-
20. These systems do not have built-in 
amplifiers. Both products include sys-
tem-specific control amplifiers with 
more adjustment capabilities to help 
compensate for room acoustics. 
When it comes to size, performance 

and price, the M-00 is definitely in the 

the bill — compact audio worksta-
tions, high-end computer audio, 

portable mix-down monitor, video and 
post-production, broadcast, mobile 
recording, home studio, 5.1 systems, 
fixed installation and distributed sound 
systems. 

Virtually any place small accurate 
monitors are needed. 

u. . 
Tom Jung is the technical consultant 

for RW's sister publication, Pro Audio 
Review. 

For more information contact NHTPro 
in California at (877) 464-8776, fax 
(707) 751-0271, visit the Web site at 
www.NHTPro.com or circle Reader 
Service 61. 

Arrakis 
Studio Furniture 
systems are #1 

with over 1,000 sold! 
The Master 

Control 
Studio. shown 
right. is one of 
seven Arrakis 

studios in 
Sony's 

Manhattan 
network 

origination 
center for SW 

Networks., 

Arrakis furniture is #1  ... 

• Off the shelf -or- Custom 

• Easy to design & assemble 

• Very fast delivery 

call today to find out why Arrakis 
studio furniture is the choice of 
broadcasters worldwide... 

from Moscow, to Tokyo, 
to Manhattan... 

(970) 224-2248 

1995 Arrakis Systems inc. 2619 Midpoint Drive. Fort Collins, CO. 80525 

Circle ( 58) On Reader Service Card 
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TECH UPDATES 

Acoustics First 

The Art Diffusor, from Acoustics 
First, is designed to diffuse the mid 
and upper frequencies without affect-
ing bass. 

The Art Diffusor is a fully patented 
"binary array" design based on the work 
of Dr. Manfred Robert Schroeder. It is 
available in various configura-
tions for recording, broadcast, 
theater and home listening rooms. 

The original design, the model 
W, covers a bandwidth of 125 Hz 
through 16 kHz. It is available in 
a choice of seven hardwoods fin-
ished to order. 
The model E provides the 

same bandwidth in an economi-
cal EPS plastic. However, even 
this model is available in 30 cus-
tom finishes. 

The model C mounts in a stan-
dard ceiling grid and is available 
in fire-rated plastic with optional 
cutout for lights, speakers and 
sprinklers. The shallow model F 
reduces "flutter" with little pro-

trusion into the room. 
The range of the Art Diffusor is 

extended over other designs via its 
angled end cap. This further controls 
specular reflections above 4 kHz. 

For more information contact 
Acoustics First Corp. in Virginia at 
(804) 342-2900, fax (804) 342-1107, 
visit www.acousticsfirst.com or circle 
Reader Service 71. 

Encoder, Remote Control 
From CircuitWerkes 

The SEN-6 by CircuitWerkes is a 
single-channel, sub- audible tone 
encoder capable of generating 25 Hz, 
35 Hz, 25/35 Hz combos, 50 Hz, 75 Hz 
and a combo 50/75 Hz. 

The SEN-6 features tunable notch fil-
tering for 25 and 35 Hz and an active, 
balanced, audio input and output. 
Custom frequencies are available upon 
request. The frequencies can be 
changed in the field by replacing one 
chip and retuning the notch filters. 
A second "test mode" output port is 

provided so that the user can set tone lev-
els without removing the SEN-6 from the 
audio chain. Remote control is provided 
from either screw terminals or a D-9 con-
nector. The SEN-6 list price is $399. 

CircuitWerkes' DR- 10 is a micro-
processor based remote control that lets 
user operate studio equipment from a 
telephone. 

It automatically answers the phone 
on a user-set number of rings and waits 

for entry of the password (from none to 
eight digits), after which the DR- 10's 
relays can be individually operated or 
programmed for momentary, latching or 
interlocked operation. 

Each relay can be programmed to 
decode any of the 16 DTMF tones. Any 
relay can be tied to any other for modes* 
such as latching and interlocked. Relays 
can return a beep acknowledge tone that 
tells the user when an output has been 
activated. 
The DR- 10 includes a two-tone 

sequence mode and an anti-falsing 
delay mode that prevent accidental con-
tact closures when used for remote 
broadcasts. It has a simple hybrid and 
active, balanced audio in and out. 

The Silencer option can be used to 
remove DTMF tones from the output 
audio. The DR- 10 is priced at $399 or 
$548 with the Silencer option installed. 

For more information contact 
CircuitWerlces in Florida at (352) 335-
6555, fax (352) 380-0230, visit 
www.circuitwerkes.com or circle 
Reader Service 72. 

New Tascam 
CD/Cassette Deck 

The CD-A700 CD player and auto-
reverse cassette deck features flexible 
output architecture and has balanced 
XLR and unbalanced RCA analog I/O 
and coaxial (S/PDIF) digital output. It 
is made by Tascam. 

program material from CD to cassette 
in a single-button command. 

Other features include CD/cassette 
continuous play, individual counters, 
and CD Shuffle Play, Repeat Play, Intro 
Check, Program Play, Single Play, 
Fader Start/Stop, Event Start, Stop, 
Track Skip and Play Tally. 

Cassette features include CPS, RTZ, 

- • — —= 
• ' — 

The unit features a 12-percent pitch 
control for both CD and cassette, and 
D-sub 15-pin parallel control I/0. 
The CD-A700's CD and cassette 

operations work independently of one 
another except in CD-to-cassette dub-
bing. The CD Sync feature duplicates 

Play Forward, Play Reverse, Stop, Fast 
Forward, Rewind, Ready and Play Tally. 
For more information contact 

Tascam in California at (323) 726-
0303, fax (323) 727-7635, visit 
www.tascam.com or circle Reader 
Service 73. 

Audio Technologies Inc. 

Audio Technologies Inc.'s ML 200 
Nanoamp is a dual microphone-to-line 
amplifier. 
The unit has servo balanced line 

outputs at +22dBm. It also features 
front-panel selection of phantom pow-
er and preamp gain 
and an input/output 
peak flasher. 
The direct instru-

mentation amplifier 
input stage yields —70 
dBm, 20 Hz to 20 kHz 
noise performance and 
prevents the ringing. 
response and distortion 
problems of high-ratio 
input transformers. 

External UL and 

CE approved 24 VDC remote power 
modules drive several Nanoamps. The 
units can stack or rack mount one, two 
or three Nanoamps in 1-3/4 inches. 

For more information contact AT! in 
Pennsylvania at (215) 443-0330, fax 
(215) 434-0394, visit www.atiguys.com 
or circle Reader Service 75. 

Marantz CD Players 

Marantz adds three new units to its 
professional family of compact disc 
players: the PMD3343, PMD331 and 
PMD340. 

All models feature a multi-func-
tion programmable cue button that 
enables control of playback; a 10-
digit keypad for access of up 
to 99 tracks; A-B point audio 
loop playback; audible frame-
by- frame search control; 
index searching; 21 preset functions 
for tailoring user preferences; digital 
pitch control (+/- 12 percent); and 
scrolling CD-Text display in five lan-
guages. 

Each model includes RCA analog 
outputs, digital ( S/PDIF format) 
coaxial output and RC5 remote 
inputioutput. Each can play CD-RW 
discs recorded on CD-RW compati-
ble recorders. 

The PMD331 and PMD340 offer all 
of the features of the PMD330. In 
addition, both provide the following 

interfaces for versatile installation: 
XLR analog I/O, optical digital output, 
XLR (S/PDIF format) digital output, 
and a GPI port with fader start. 

Also, the PMD331 and PMD340 
each include a jog-wheel digital 
encoder that can control pitch or enable 
faster searches for cue points, pitch 
bend, an instant start feature, and a 10-

second audio buffer. 
Exclusive to the PMD340 is a CD 

mechanism designed to hold up to 
heavy daily use and intensive track and 
disc changes. 

The PMD330 has a suggested retail 
price of $499; the PMD331 is $629 and 
the PMD340 lists for $789. 

For more information, contact 
Superscope Technologies Inc. in Illinois 
at (630) 820-4800 (ext. 291), fax (630) 
820-8103, visit www.superscope-
marantzpro.com or circle Reader 
Service 74. 

Benchmark AID 

The AD2404-96 is a four-channel 
audio A-to-D converter by Benchmark 
Media Systems. This converter system 
provides word lengths of up to 24-bit, 
and sample rates up to 96 kHz. 
THD+N is - 110 dB measured at -I 

dB FS and the A-weighted dynamic 
range is 1l7. dB. dB. 

The unit includes selectable 16, 20 
and 24-bit word lengths: sample rates 
of 44.1, 48, 88.2 and 96 kHz as well 
as varispeed; and digital-to-digital 
re-dithering. When operating in the 
20-bit and 16-bit modes, the convert-
er provides either TPDF or up to 
three choices of noise-shaped re-
dithering. 
The dual-cable function provides 

either normal or half-speed output of 
96 kHz digital audio. A "dual port" 
option allows simultaneous output of 
both 24-bit data and 16 or 20-bit 
reduced word length data. 

Intrinsic clock jitter is less than 9 
picoseconds. The AD2404-96's phase-
locked-loop eliminates jitter-induced 

sidebands and provides clean lockup 
to an AES reference with block, frame 
and sample alignment. 

Four nine- segment true-digital 
meters provide both a coarse scale for 
signal presence monitoring and a fine 
scale for precise level monitoring near 
Full-Scale-Digital. The 1 dB fine scale 
also has a selectable peak hold func-
tion that holds the highest peak until 

manually reset. 
FSD detection is 

exact. Several dif-
ferent motherboards 
provide a choice of 

digital interface connectors (XLR and 
BNC). All analog connectors are bal-
anced XLR. 

The AD2404-96 has an international 
power supply and is housed in a heavy, 
RF-tight chassis. An optional external 
redundant power supply provides pow-
er for up to 10 four-channel systems. 
The supply can also be operated as a 
dual non-redundant supply for power-
ing up to 20 converters. An eight-chan-
nel A-to-D converter is also available. 

For more information contact 
Benchmark Media Systems Inc. in New 
York at (315) 437-6300 or (800) 262-
4675, fax (315) 437-8119, visit 
www.benchmarkmedia.com or circle 
Reader Service 76. 
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ACOUSTICS 

WANT TO SELL 

hauticsFirsr 
888-781-1811 

Full product line for sound 

control & noise elimination. 

www.acousticsfirstcom 

AMPLIFIERS 

WANT TO BUY 

Microtech 1200. W Gunn, 760-320-
0728. 

ANTENNAS/ 
TOWERS/CABLES 

WANT TO SELL 

dbINC. euTS 
Itreedrestieg Airfares Mies it legeilletioe 
'H 814-942-1012 Fax# 814-942-3090 

Toll Fred 1-800-479-7976 
Full Line of FM d TV Antennas 

New, never used 85' all solid steel 
galvanized tower design rating 110 
mph standard ANSWEINTIA:222:F, 
still stored at ERI, call for details. 
Barbara Brindisi, 909-769-9734. 

Andrew 100', new 1-5/8" air trans-
mission line still on spool, $500. J 
Travis, 607-776-4151. 

S.W.R. FM Antennas 

Great Antenna 
Great Price! 

leigi-drOnicHAU  8 8041 984-4255 

Bogner BSUD 4 bay UHF antennae 
for chnl 28 on mast can be used 
directional or omnidirectional. B 
Dunnavant, WZYP, 256-830-8300. 

ERA 8 bay high power rototiller 
antennae at 104.3, new in 1985. B 
Dunnavant, 256-830-8300. 

ObbER SITE REQUIREMENTi‘ 
FCC antenna structure 

registration signs. 
Guy mire warning devices. 
RF-ERIE compliance signs. 
Custom CAUTION signs. 

FCC ASR gate entrance signs. 

610-458-8418 
ansemaiCtalcom • 

Harris CBR antenna (FM), TAC-
1M0-3 FM antenna, one 9' & two 6' 
CBR baskets, BO. J Travis, 607-
776-4151. 

Rohn 80, 380' w/20' monopole, 
guyed tower, complete avail 11/99, 
BO. J Levine, 323-461-9300. 

470' SOLID ROD TOWER, 2" legs, 
100mph wind. Mark Barinowski, 
706-733-1286. 

Coax patch panel 3-1 pole. 
Mike, 800-588-7411. 

Dielectric 3-1/8" coaxial relay, 
Mike, 800-588-7411. 

AUDIO 

PRODUCTION 

WANT TO SELL 

MicroTrak 7116-B dist amp, used, 
gd cond, $45 +shpg; Ibanez 
Harmonics delay unit mdl HD1000, 
used, $250/B0 +shpg. A Berger, 
781-239-5245. 

Radio Systems DA 16 dist amp, gd 
cond, $225. J Felz, 310-546-6451. 

CASSETTES • CARTS • REELS 

J & I AUDIO/VIDEO 
A wholesaler in the Radio 
and Television market. 

Now running SPECIALS on 
audio and video: 

BASF CASSETIES-AMPEX fi-Rs 
AUDIOPAK, FIDELIPAC & ITC CARTS 

DAT & THE NEW fl-CD 

For more information 
call Kris Elliot at 
1-800-942-1711 

or write to: J&I AudioNldeo 
20899 Kelvin Pl. 

Woodland Hills, CA 91367 

Circle (109) On Reader Service Card 

ADC Propatch 1/4" punchblock 
patchbays, new, $600 (many, ADC 
TT 144 point patchbays recond, 
$149-229, Switchcraft ve 96 point, 
new, 2 spaces, $249. W Gunn, 760-
320-0728. 

ANTEX AUDIO CARDS, will not 
be undersold. A.S.C. (619) 523-
1575. 

WANT TO BUY 

Dolby 301s, Neve 33609, 1072s, 
1073s, 1081s, Urei LA4s, 1176s. W 
Gunn. 760-320-0728. 

A DVERITS'E 

1,( 

RADIO 
\N/ 0 R LI)! 

I \ 

CALL SIMONE Al 
7 Cl 3 . 9 9 S . 7 6 0 0 

EXT. 1 5-1 

Sueriat Butedula Putdace 
FM Antennas All Power Levels 

500 watts to 20 Kw. per Bay 

Stainless Steel Construction Tuned and and Range Tested 

Priced as low as 395.00 per Bay 
FM STL Antennas as low as 195.00 

Contact Jimmie Joynt Phone 972/473-2577 
800/279-3326 Fax 972/473-2578 800/644-5958 

17194 Preston Rd. Suite 123-297 Dallas, TX 75248 

AUTOMATION 

EQUIPMENT 

WANT TO SELL 

Otani ARS-1000 ( 14) 1/4" reel 
automation w/SMC modification, 
375/7.5 ips stereo, excel cond, $100 
ea +shpg; Dynamax Cart 10 
recorder, excel cond, $100 +shpg. R 
Jacobsen, 714-738-1501. 

AUDISK SYSTEMS 
FOR SALE 

Call Mark @ 740-653-2230 

Systemation computer audio stor-
age & sat automation system, works 
well, BO. J Andrist, 509-826-0100. 

BUSINESS 

OPPORTUNITIES 

WANT TO SELL 

SYNDICATE YOURSELF 1-100 
MARKETS, US and Caribbean via 
satellite, airtime available now, call 
Mr Ferguson 954-735-4070, 
www.ibnradio.com. 

CART MACHINES 

WANT TO SELL 

ITC Delta stereo R/P unit w/record 
amp, $800; Itc stereo play units (2), 
$300 ea. G Terrell, 870-836-9567. 

Tapecaster 700R/P, gd cond & 
working, $ 150; Gates (2) mono cart-
decks, gd cond, $50 ea. C Kendall, 
843-763-6733. 

Dynamax CTR30 R/P 3 stack 
stereo cart; Spotmaster 2100 stereo 
cart player; BE 2100C R/P single 
mono cart. B Dunnavant, 256-830-
8300. 

ITC cart machines, call for details. 
J Phillips, 419-782-8591. 

ITC Delta (4) 3 stack stereo cart 
players; (6) ITC Delta single stereo 
cart players; ITC 3 stack stereo 
player. B Dunnavant, 256-830-
8300. 

WANT TO BUY 

College FM radio station near 
Nashville is looking for company 
that refurbishes/tunes up ITC Delta 
Triple stack cart machines, Contact 
Howard Espravnik, 615-230-3618 
or mre885@aol.com. 

CD PLAYERS 

WANT TO SELL 

Denon DN951 CD player. B 
Dunnavant, WZYP, 256-830-8300. 

Pioneer PDTM1 & PDTM2 triple 6-
pak CD player, used w/Pristine sys-
tem, most work, some for parts, 
$1500/all +shpg. M Casey, 803-
275-4444. 

COMPLETE 

FACILITIES 

ler 
* Experienced Professionals 
* RF and Studio Packages 
• Personal Service * 

New Stations and Modernization 

II, :1/crlia 

* Toll Free * 
888-744-6635 

email - rick@cstone.neA 
NEW OR USED 

COMPLETE PACKAGES 

STUDIO/STUTRANSMITTERiANTENNA 

OR ANY COMBINATION OF ABOVE. 

-LEASE OPTIONS-

-EMERGENCY RENTALS-

-REMOTE BROADCAST RENTALS-

SCMS, Inc. (800) 438-6040 
You Know We Know Radio 

CONSOLES 

WANT TO SELL 

Auditronics 110A, 16 chnl, 4 Buss 
prod console, vgc, w/manual & stand, 
$1100/B0. J Wells, 713-464-4653. 

Yamaha MR1642, 16 inputs, 4 
groups, stereo outs, high, mid, low 
sweepable BO, 3 aux sends, talkback, 
meters, excel cond, $350 +shpg. 
Philipp, 512-472-8975. 

Collins IC6A console (parts). B 
Dunnavant, WZYP, 256-830-8300. 

Ramko DC38; Collins 212; Gates 
Yard 80; Gates The Producer; 
McMartin B-501; Ampro 8 chnl, BE 
dual PGM, Custom Langevin, 
Electrodyne, WE electric tube con-
sole. Call for details. J Phillips, 419-
782-8591. 

Sparta A-15, $125. W Dougherty Jr, 
573-998-3117. 

Yamaha MR 1642, 15 inputs, 4 
groups, stereo outs, hi, mid, low 
sweepable EQ, 3 aux sends, talkback 
& meters, $300 +shpg. Philipp, 512-
472-8975. 

Logltek 12 stereo mixer. Mike, 800-
588-7411. 

MCI 618 24 inputs ( 12 mono, 3 
w/super EQ, 12 stereo) great prod 
board, $6k, MCI 528 27 in recording 
board $7k, Neve 8108 65 in, mint 
$59k, D&R Orion 1k-nu 26 inline, (64 
on mixdown) $12k, Trident 70 28x16, 
$8500, JL Cooper 16 trk automation, 
$1200. W Gunn, 760-320-0728. 

WANT TO BUY 

Consolette modules for RCA BC-
7/BC-8 solid state consolettes. BA-
71/72 preamp, BA-73 program amp, 
BX-71 power supply, BA-74 program 
amp, BA-78 cue amp. J Ballard, 201-
348-7492. 

Soundcraft 600/800, Tascam 2600, 
Auditronics 110A, Mackie 1604, 
Neotek Elite. W Gunn, 760-320-0728. 

706 Rose Hill Dr. 

HALL 
Electronics 
Charlottesville Va. 22901 

804-984-4255 (Voice) 804-984-3299 (Fax) 

This Month's Special !! 

BSI "digle.re 

Ii3r4_44.4‘ tees › ii 1t •iier tare., liratrerraaat j. make.' 

Broadcast Automation Software 

JUST $999 List 

Turnkey Systems Starting at $ 2995 

Call or visit our web site for your discount price 

www halls . com tech@halls.com 

Circle ( 110) On Reader Service Card 

DISCO-PRO 

SOUND EQUIP 

WANT TO SELL 

Acoustic Research AR 1-W 
woofer only from AR1 in pine cabi-
net, $ 135; Pioneer TX650011 tuner, 
as is, $95. J Ham, 206-282-0720. 

LIMITERS 

WANT TO SELL 

Electrodyne CA-700 (2), $425 ea. 
R Rhodes. 212-245-5045. 

Harris MSP; Texar Audio Prism; 
CAL SG-800, call for details. J 
Phillips, 419-782-8591. 

Orban 8100A-1 FM Optimod 
recently factory refurbished, $2500. 
KLBQ, 870-863-5121. 

Orban Optimod 9100B, very clean, 
$2500. K Smith, 517-732-2341. 

Urei LA2A (extra meter added) 
$2500, dbx 900 rack (4 comps/4 
gates) $1800, Gates Toplevel $550, 
CBS Audimax, Volumax comps, 
Dynamic Presence E0 $400 ea. W 
Gunn, 760-320-0728. 

WANT TO BUY 

Full schematics for Harris MSP100 
3 band processor. T Honitt, 216-
941-0987. 

Orban Optimod XT2 or 8100/XT2 
combo. alinton@esatclear. ie. 

MICROPHONES 

WANT TO SELL 

Rafle MLM82 4 mic, 4 line mixer, 
new, $250 +shpg. A Berger, 781-
239-5245. 

Shure M68 & SE-30 mic mixers, 
vgc, BO. A Wodel, 712-362-7939. 

Sennheiser 441 mic, mint cond, 
$350/firm; Altec 175A-M30 system, 
matched pair of tube lipstick mics, 
29A capsules w/525A power supply 
& stainless steel 169-A shock-
mounts, very nice, $900/complete 
system; (5) Shure 27001 omnidirec-
tional mics, dynamic-XLR, blk & 
gold, $75 ea. W Dougherty Jr, 573-
998-3117. 

Neumann U87s $1800, Telefunken 
U48, long body, chrometop, New 
$6800, Altec salt shaker mics, 
$175/ea, Sony C37fet, ECM377 
mics, $600/ea, Neumann U89, 
w/shockmount $1500. W Gunn, 
760-320-0728. 

WANT TO BUY 

RCA 1929 box camera style, 6"x6" 
cube mic, will pay top price. L 
Drago, 203-230-5255. 

RCA 77-DX, 44-BX, KU-3A's, WE-
639's, On-Air & recording lights 
wanted. 615-352-3456, FAX: 615-
352-1922. 

RCA ribbon mics. W Gunn, 760-
320-0728. 

WANT TO ADVERTISE? 

CALL SIMONE MULLINS @ 

703.998.7600, EXT. 154 

MISCELLANEOUS 

WANT TO SELL 

Kepco PRM12-5 12V power supply, 
used but in gd cond, $50 +shpg. A 
Berger, 781-239-5245. 

ROIRON IlUDWIRS AND PUI3E IIWOCE115, 
new 8 rebuilt for Ekom, Horns, CCA, CSI, 
McMartin. Goodrich Ent. 11435 
Monderson st. Omaha, NE 68164 
402 493 1886 FAX 402 493 6821 

Neutrik 4 & 5 pin xlr male connec-
tors, new, single gang wall plates 
w/4 & 5 xlr female, new, BO. A 
Wodel, 712-362-7939. 

Hear and compare 12 classtc broadcast ncrophones See thew t•tterear constructor 

CLASSIC MICROPHONES 
from the GOLDEN AGE OF RADIO  

Video Vol. 1 $48 
Western Electric: 818, 830, 833, 839 

RCA: 50A, 88A, BK-1A, 44BX, 74B, 77C, D, DX, KB-2C, BK-5A 

H IGHLAND LABORMORIES - 747 Front St *201 San Francisco CA 94;11 
Tel. (415) 981-5010 Fax (415) 981-5019 
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ARRL handbooks, 1928, 1933, 1934, 
11th & 12th editions; 1949 edition, fair 
cond; Radá Handtook 1949, vgc; 1924 
booklets: Radio Tinkers Library #4 & $5, 
famous 1 knob set & Neutrcdyne receiv-
er, fair cond, BO/all. M Kuehl, 715-369-
4007. 

Audlometrics voice over booth on 
wheels w/XLR/phono inputs, $975 
+shpg. J Baltar, 207-623-1941. 

Comrex LX; RCA 73A, call for details. J 
Phillips. 419-782-8591. 

Nems Clarke Type 108E phase moni-
tor; Tektronix Type 122 low level pre-
amp; Marti RMC-2AXS, RMC-2AXT (A) 
remote control system; Retie G1 sig-
nal generator. W Dougherty Jr, 573-998-
3117. 

WANT TO BUY 

CCA schematic for AGC-1D compres 
sor. R Robinson, 203-949-0871. 

Jazz record collections, 10" LP/12" LP 
be-bop, swing, duce, highest prices pe. 
B Rose, Program Recdgs, 228 East 
10th, NYNY 10003. 212-674-3060. 

MONITORS 

WANT TO SELL 

Motorola C-Guam mod monitor for AM-
Stereo, brand new, $200080 +shpg. A 
Berger, 781-239-5245. 

Belar FMM-1, FMS- 1, SCA-1; 
mcMartin TBM-35008 FM mon, 
TBA-2200A stereo, 2500C RF amp, 
call for details. J Phillips, 419-782-
8591. 

McMartin IBM 2000 FM mod & 
freq monitor; McMartin TBN 2200 
stereo mon; McMartin TBM 2500 
RF amp, McMartin IBM 3500 FM 
mod mon. B Dunnavant, 256-830-
8300. 

TFT 765 FM mod mor W/763 pre 
selector; TFT 730 SCA mon; TFT 
724 FM mod mon. B Dunnavant, 
256-830-8300. 

Altec 15" Valencias (voice of the-
ater) $600, Yamaha NSIOMs $295, 
RSL 12" 3 says (same as JBL 
4310) $250. W Gunn, 760-320-
0728. 

Used Mod Monitors, McMartin & 
Beier. Many to choose from, tuned 
& calibrated on your frequency, full 
guaranteed. Goodrich Ent. 402-
493-1886. 

RECEIVERS 

TRANSCEIVERS 

WANT TO SELL 

BEE 
WANT TO BUY 

McKag Dymek DA3. 5, 6 or 9 direc-
tional indoor, broadcast band anten-
na. J Hartt, 206-282-0720. 

RECORDERS 

WANT TO SELL 

Fostex Foundation 2000 stand alone 8 
trk digital audio workstation w removable 
hard drive & digital mixer, $850080. J 
Schwelling, 603-893-4554. 

MCI JH110A 1/4" half Irk stereo, in re-
wound, $250. J Ws, 713-464-4653. 

HEAD RELAPPING/ 
REPLACEMENT 

All tape and film formats 
30 years experience 

• 
. 

350 N. Eric Drive 
Palatine, IL 60067 
800-227-4323 

Otari MK. 8 irk, on stand w/auto locator, 
gd cond, $3000; Digidesign SES 8 
w/882 VO & Digidesign slave driver, (2) 
2.4 gig scsi drives, great cord, $3000. C 
Kendall, 843-763-6733. 

RECEIVERS - ALL TYPES 
WE BUILD RECEIVERS 

FM, FM/SCA, WEATHER, RDS, PUBLIC SERVICE, 

MONITORS, FM/SCA Ethnic, SPECIAL, CUSTOM 

WWW.DAYTONINDUSTRIALCOM 

Dayton Industrial Corp 
2237 Industrial Blvd, Sarasota, FL 34234 

TEL: 941-351-4454 FAX: 351-6081 

Otan i MX 5050 BII-2 (4), great cond, 
2 speed, 2 trk, 2 channel, 1/4" tape, 
$1100. D Watson, 508-752-0700. 

Tascam 122 Mark Il, recond, works 
perfectly, $500. J Nanti, 201-348-
3328. 

STUDER RE VOX 
PARTS SERVICE 

Cassette-CD-Open reel 
Capstan resurfacing, ALL BRANDS. 

JM TECHNICAL ARTS 
1515 Elm Hill Pike 8203 

Nashville, TN 37210 (615) 365-0030 

Tascam BR-20 rack mountable 2 
trk 2 chnl 3 head 2 speed, 1/4" tape 
w/remote, never used, $1500 
+shpg. B Sheldon, 360-479-8491. 

Magnefax reel duplicators (2), gd 
cond, one mono, one stereo, 5 
slaves ea, BO. Jim, 615-321-3612. 

Otan ARS 1000 PB only, gd cond, 
$400. Jim, 615-321-3612. 

Otani MX 5050 BB. J Phillips, 419-
782-8591. 

Machine 
— Service 

Fast, expert repairs on all DAT 
recorder brands & models 
including ADAT and DA-88 
Warranty Service on Most Brands 

Over 3000 -Machines Serviced! / 

New/Refurbished DATs Available 
Compare Our Rates! 

Pro Digital Inc. , 
DAT Recorder Service Specialists 

(61 0) 353-2400 

CONSULTANTS 
doultrIIS E vAtNis Consulting 

Communications 

ASSOC. Al«. Engineers 

FCC Applications • Design • Field Engineering • Tower Detuning 
Upgrade & Relocation Studies • AM Directional Array Tuning & Proof 

EXPERTS IN: 
TV • DTV Transition • FM • Directional Antennas • RF Exposure 

210 S. Main St.. Thiensville, WI 53092. (262) 242-6000, FAX (262) 242-6045 
http»www.evansassoc.com Member AFCCE 

T Z. Sawyer Technical Consultants 
AM-FM-TV-LPTV 

• FCC Applications & Exhibits 

• Experimental Authorizations 

• AM Directional Antennas 

• High Power Antenna Arrays 

• Frequency Studies 

• Class Upgrades 

• STL Applications 

• Station Inspections 

tr 1-301-913-9287 
1301) 913-5799 • 5272 Riser Rd. #450 • Bethesda, MD 2081y 

MUNN-REESE, INC. 

Broadcast Engineering 
Consultants 

AM - FM - TV 

Box 220, 100 Airport Rd. 
Coldwater, MI 49036 

517-278-7339 or Fax 517-278-6973 

wayne@munn-reese.com 

GRAHAM BROCK, INC. 
BROADCAST TECHNICAL CONSULTANTS 

Full Service From Allocation to 
Operation AM/FM/TV/AUX Services: 

Field Work; Antenna and 
Facilities Design 

Over 35 years engineering 
and consulting experience 

912-638-8028 
202-393-5133 
www.grahambrock.com 

datswoPle  1P,  
www.dataworld.com 

800-368-5754 

Market Analysis 

Engineering Software 

Ethnic/Demographic Data 

Custom Full-color Mapping 

Sales Marketing Packages 

info a dataworld.com 
fax: 301-656-5341 

Consulting Communications Engineers 
[MC Test Lab 

• FCC Applications and Field Engineering 
• Frequency Searches and Coordination 
• AM-FM-CATV-ITFS-LPTV 

• • Ps/IC-Test Lab-FCC ncrEuri L IFC, 

OWL ENGINEERING, INC. 
E-mail: info@owleng.c„m 1-800-797-1338 Fax (612) 785-4631 
8899 Hastings St NE, Minneapolis, MN 55449 (612)785-4115 ' s,,',,,i,,',sii 

PC — SOFTWARE 
AM FM TV Search Programs 
Signal Mapping— SIL Paths 

RFHAZ—US Census PopCount 
FAA Tower—Draw Tower 

Doug Vernier 
Engineering Consultant 

1600 Picturesque Drive 

x *oft 

SI 

Cedar Falls IA 50613 

800-743-DOUG 

MULLANEY ENGINEERING. INC. 
Consulting Engineers 
•Design & Optimization of 
AM Directional Arrays 

•Analysis for New Allocation, 
Site Relocation. And Upgrades 

AM-FM TV LPTV 
Wireless Cable 

(MDS/MMDS;ITFSCFS) 
•Environmental Radiation Analysis 

•Fielcl Work 
•Expert Testimony 

9049 Shady Grove Court 
Gaithersburg, MD 20877 
Phone: (301) 921-0115 
Fax: (301) 590-9757 

email: mullengreaol.com 

System One Communications 
Broadcast Constructors & Consultants 

Houston, Texas 

888-625-5649 

AM-FM Site Construction 
Specialists 
Complete Tower Service 
Antenna & Transmission 
Line Diagnostics 
Custom Studio Designs & 
Furniture 

EME-'y"-
COMMUNICATIONS 

Consulting Engineer 

AM-FM-TV-LPTV 

912-890-2506 

912-985-0864 FAX 

MOULTRIE, GA, 

v. v. v..cinci.,rn , oin 

Audisk Digital Audio Systems 
For Satellite, Live Assist, News MOHD 

CALL: Djital Solutions 
(740) 653-4798 

Lancaster. Ohio 

VIF 
Hold Down Knobs 
Pressure Rollers 
Motor Rebuilding 

SEQUOIA 
ELECTRONICS 

800-848.4428 
No MASIEFICARO w ' 

Tascam 302 dbl wall cassette rcdrs 
(10), low usage, excel cond, $175 
ea +shpg. Philipp, 512-472-8975. 

Various r-r R/PB, part of inventory 
of purchased radio station, call for 
details & deal. M Casey, 803-275-
4444. 

Sony TCD-D7 Walkman DAT, $475, 
Brand New MCI 110C-2s $1600, 
MCI 24 trk $7000, MCI, Scully 8 trks 
$1500-2500, New short MRL test 
tapes, $229 for 2" $79 for 1/4" all 
formats avail, Otan MX5050 Mk III-8 
$3k, Otan CB110 remote, $300, 
CB116 locator, $550 (all for $3.5k), 
Tascam 85-16 w/locator, remote, 
dbx, $ 1800, MCI JH110B-8 trk 
w/locator $2900, Akai Adam new, 
digital 12-trk $3500 (was $20k). W 
Gunn, 760-320-0728. 

WANT TO BUY 

Ampex ATR100 taperecorders for 
parts. Circuit cards, heads, motors, 
machine parts, or electronic parts. 
Call 818-907-5161. 

Ampex MM1200-16 and 1200-8, 
Tascam DA38, Ampex ATR100s, 
Ampex tube recorders & electron-
ics. W Gunn, 760-320-0728. 

REMOTE 

MICROWAVE 

WANT TO SELL 

tee 
toee 

Moseley MRC1600. working when 
removed from service, $100. C Kendall, 
843-763-6733. 

Marti SIL 8, call for details. J Phillips, 
419-782-8591. 

Moseley TCS; Gentner VAC, call for 
details. J Phillips, 419-782-8591. 

7FT 8610/8611 remote control combo; 
Moseley MRC1600 remote control 
combo; Marti RMC155 remote control 
encoder. B Dunnavant, 256-830-8300. 

WE RENT FOR LESS 
Hotlines 

Zepbers 

Nexus 

Mello 

RN Futten 

STL's 

FU her naps 

Test Equipment 

It we don't Kane une will get to 
ScMS, INC. (800) 438-6040 
"You Know We Know Radio" 

MUSICAM CDC PRIMA 110 (2), 
SEND AND RECEIVE AUDIO OVER. 
ISDN PHONE LINE, DEDICATED 
DATALINES & SATELLITE FACILI-
TIES, EXCELLENT CONDITION. 515-
472-9580 X490. 

SATELLITE 

EQUIPMENT 

WANT TO SELL 

Houston Tracker V rcvr for parts, has 
General Instruments module, $25. P 
Russell, 207-725-3066. 

Universal 1000XE tuneable scpc rcvr 
in excel cond, $750; Universal 100 tune-
able scpc rcvr in gd cond, $200; (3) 
LNA, ( 1) LNB units, working when 
removed from service, BO. C Kendall, 
843-763-6733. 

Ariel satellite rcvr w/SEDAT card; 
Scientific Atlanta AD4229 SE DAT 
cards, BO. K Warner, 312-946-4775. 

RENTAL EQUIPMENT 
COMREX Vector, Hotline, ISDN codecs 
TELOS Zephyr, Zephyr Express, digital hybrids 
MUSICAM Prima 120 and 230 

sliver Lake Au dio Remote Audio Packages 
5 1 6 7 6 3-1 7 7 6 • Mixers 

fax 516 763-1750 • Microphones 
Internet: silverlakeaudio.corn 

DISTRIBUTOR 
DIRECTORY 

The following distributors serving the 
broadcast industry would be glad to help you 

with any of your requirements.  

CORNELL-DUBILIER 
MICA CAPACITORS 

FROM STOCK 

JENNINGS VACUUM 
CAPACITORS 

FROM STOCK 

JENNINGS VACUUM 
RELAYS 

SURCOM ASSOCIATES 
2215 Faraday Ase., Suite A 
Carlsbad, California 92008 

(760) 438-4420 Fax: ( 760) 438-4759 
e-mail: link@surcom.com web: wvew.surcom.com 

...Some people get hooked on 
broadcast equipment big 
time...they think about it...dream 
about it.. talk about it all the 
time. for example...us... 
RADIO! The beat goes on! 

CROUSE-KIMZEY 
OF ANNAPOLIS 
tops in broadcast equipment 

1-800-955-6800 

ask for Kathleen 

kkanna.olis@worldnet.att.net 
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WANT TO BUY 

Sedcd card for the Fairchild 384 sat rcvr 
for the ABC networks. 402-371-0780. 

SOFTWARE/ 

DATABASES  

WANT TO SELL 

("-- INEXPENSIVE 
PC SOFTWARE 

for Radio BroadcaSters 
Traffic, Billing, Accounting 
& Music Scheduling 

(941) 643-3689 
www.aba-software corn 

email. 
demo@aba-software.coy 

STEREO 

GENERATORS 

WANT TO SELL 

Dayton 10KW 3 phase generator, 
propane fueled w/transfer switch, 
new in crate, $5500/firm +shpg or 
pick up. B Cole, 904-397-1800. 

TEST EQUIPMENT  

WANT TO SELL 

BK Precision dyna Jet 707 tube 
tester, vgc, $225/B0. A Wodel, 712-
362-7939. 

Potomac FIM 71 field strength meter, 
gd conde, $4750; Potomac FIM 41 
field strength meter, gd cond, $2750; 
BK Precision 1535 oscilloscope, gd 
cond, $200. P Bridges, 501-316-1614. 

Potomac Instruments FL-31 filter, 5-
1.7 MHz, excel cond, $2000; Detta 
Electronics 01B-3 impedance bridge, 
excel cond, $5995. J Nashmy, 201-
387-7700. 

TRANSCOM CORP. 
Serving the Broadcast Industry Since 1978 

Fine Used AM & FM Transmitters and Also New Equipment 

For the best deals on Celwave products, 
Andrew cable and Shively antennas. 

100 W FM 1985 Harris FM100K 

2.0 KW FM 1996 BE FM 2C Solid State 

2.5 KW FM 1974 Harris FM 2.5H3 
2.5 KW FM 1984 Continental 814R1 1 KW AM 1979 Harris MW1A 
2.5 KW FM 1976 Collins 8310 1 KW AM 1993 Continental 314T 
3 KW FM 1975 CSI FM3000E Solid State 

3.5 KW FM 1980 Harris FM 3.5K 
5 KW AM 1982 Harris MW5A 

5 KW FM 1983 Harris FM 5K1 
5 KW FM 1967 Collins 830E 10 KW AM 1982 Harris MW10A 

10 KW FM 1967 Collins 830F1 10 KW AM 1978 Harris BC1OH 
10 KW FM 1962 RCA BTF 10D 50 KW AM 1978 Continental 317C-1 
20 KW FM 1979 Collins 83102 50 KW AM 1982 Harris MW-50B 
20 KW FM 1980 Harris FM2OK 

25 KW FM 1981 Harris FM 25K 

25 KW FM 1974 CCA 25,0000 

2655 Philmont Ave #200, Huntingdon Valley, PA 19006 

800-441-8454 • 215-938-7304 • FAX No. 215-938-7361 

FOR INFORMATION AND THE LATEST PRICES, 
VISIT OUR INTERNET SITE: WWW.TRCORP.COM 

SEND YOUR E-MAIL REQUESTS TO TRANSCOM@TRCORP.COM 

USED: FM AM Transmitters, 
RPU's, STL's, FM Antennas, 
Consoles, Processing, etc. 

CONTINENTAL 
COMMUNICATIONS 

3300 Chippewa, 
St. Louis MO 63118 

1-800-664-4497 
FAX 1-800-700-9427 
contcommefiastl.net 

Narita R1-25-K xmtr. Mike, 800-588-
7411. 

Circle (111) On Reader Service Cad 

Harris MX, call for details. J Philips, 419-
782-8591. 

RA 7500W FM, 2 phase, no exciter, BO. 
M Casey, 803-275-4444. 

WANT TO BUY 

McMartin AM/FM xmtr, any model, 
exciter or stereo modules. Goodrich Ent, 
11435 Manderson, Omaha NE 6E1164. 
402-493-1886. 

FlipJack - Cell Phone Interface   
DESI NED TO OPERATE WITH HAND-HELD CELLPHONES WITH TUBES 
2,5 mm HANDS-FREE ADAPTOR JACK 

g;ESTi%l  1 1 CONEX  
1366002 7C,a4ro,i1n2a, Street rzrereiei6 948in 

Racal Dana 9303 power meter. 0-2 
GHz, new in original box. N Macrae, 
702-386-2844. 

HP 330B & 330C dist analyzer; HP 
206A audio signal gen; Heath 
Schlumberger SG-72A audio gen. W 
Dougherty Jr, 573-998-3117. 

Prime Image HR6000-M, TBC, $950 
+shpg. J Baltar, 207-623-1941. 

TRANSMITTERS 

WANT TO SELL 

Continental 314-R 1 kW, gd cond, 
needs minor repair, 11 yrs old, mean-
ualS. $4500. R Thompson, 606-785-
3129. 

FOR MORE INFORMATION 

800-645-1061 
www.conex-electro.com • 

BE 1986 FM5A, dean, well maintained, 
FX30 exciter & new tube, $20.000; 
Nautel Ampfet 1, 1986 1000W, dean, 
well maintained, $12,000. K Smith, 517-
732-2341. 

OFF THE AIR? 
Emergency Back-up Rentals 

FM Exciters - STLs - 
FM Pwr Amps - Antennas - 
Studio & Test Equipment 

SOWS Inc (800) 4384040 
"You Know We Know Radio" 

BE FM 30A xmtr SN 188 w/(2) rebuilt 
finals, 1 tester final. 2 spare HV rectifier 
stud's, 1 IPA combiner/splitter & waste 
bad; CCA 20000D FM xmtr, modified, 
SN 2019 with (2) rebuilt finals & 1 IPA. B 
Dunnavant. 256-B30-8300. 

SERVICES 

SIMPLE CONNECTION 
Prewired Racks & Console Harnesses 

Connect to the Turnkey Distributor... 

BROADCAST  
 RICHMOND 

E-mail broadcast@infocom.com 

Tel 765-966-6468 Fax 765-966-5505 

www.broadcast-richmond.com 

WANT TO SELL 

C Electronics Co. 

NEW TUBES 
We hue the alternatives bee  
for all your needs, at the 

lowest pnces, direct tror, SVONEIlla 

OUR 5111.10 , 

EIMAC, SVETLANA, PRO-TEK, 
EEV and many others. 

(352)688-2374 
PH:18001881- 2374 
FAX: 15301 683- 9595 

e SE HABLA ESPAÑOL 

WE EXPORT 

VISA/ MASTERCARD ACCEPTED 

AMPEREX, EIMAC, SVETLANA 
3CX400A718877, 3CX3000A7, 3-
500ZG, 4CX250B, 4-400, 4CX400A. 
807, 833C, ETC. Westgate 800-213-
4563. 

FOR THE BEST PRICE 
& 24 Hr service on tronsrritfing tubes & 
sockets/ports, new & rebu 
Goodrich toi. al 402-493-1886 
or ni ht, FAX 402-493-6821. 

The World's Best 

Power Tubes 

Sold 13.), The 

World's Best 

Distributors 

ECONCO 

Quality 
Rebuilt Tubes 
Approximately 1/2 the 

Cost of New 

Call for Our Price List 

800-532-6626 

530-662-7553 

FAX 530-666-7760 

Circle ( 112) On Reader Service Card 

TUBES, Eimac, Svetlana, 
800-430-6683, 
ams@hard-to-tind.net 
Fax: 905-844-6263 
www.hard-to-find.net 

TURNTABLES 

WANT TO SELL 

Acoustic Research AR-XA TT. 
$105; Rek-O-Kut Rondine 3 speed 
7, as is, $50; Connoisseur Type B 
3 speed, hysteresis motor, $45. 
Rek-O-Kut Rondine Deluxe, 3 
speed 7, $65. J Nadi, 206-282-
0720. 

Rek-O-Kut LP-743 witone arm, no 
base, $250. C Kendall, 843-763-
6733. 

Technics TT base & U w/tone arm 
& pre-amp, BO. M Casey. 803-275-
4444, 

WANT TO BUY 

SME 3012-R 16" arm. J Hartt, 206-
282-0720. 

Adve 

Radio Wona 

and reach 

16,000+ 

broadcast 

professionals. 

Call Simone 

TODAY! 

03-998-7600 

RF POWER 
The Best of Two Worlds! 

Immediate Shipment from Stock! 

„, Broadcast & Communications 

Tubes • Transistors • FtF Fets Svetlana 
HV Rectifiers & Bridges 

Tel: 760-744-0700 800-737-2787 • Fax: 760-744-1943 
E-mail: rfp©rfparts.com • Web: www.rfparts.com 

435 So. Pacific Street, San Marcos, CA 92069 

0 FROM MILLIWATTS TO KILOWATTS 

RE PARTS 
COMPANY 
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Se Habla 
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EMPLOYMENT 
HELP WANTED 

BROADCAST ENGINEER: KCBS-
AM and KLLC-FM have an immedi-
ate full-time position for an ener-
getic, qualified Broadcast Engineer. 
Responsibilities include working on 
AM directional antennas, broadcast 
studio maintenance, with ability to 
repair to component level. Must 
have 3 years of hands-on experi-
ence in high power AM & FM 
broadcast transmitters, digital audio 
workstations, newsroom systems, 
Novell Netware administration, and 
desktop support. Resume to: 
KCBS-AM, Attn: H.R.-imas, One 
Embarcadero Cf r, San Francisco 
CA 94111. EOE. 

CHIEF ENGINEER 

am•im, 
seeks a Chief Engineer for 
Denver Market stations. Minimum 
5 yr. experience at med or large 
market level. Comprehensive 
knowledge of RF, high power I 
AM 8( FM transmitter, studio I 
maintenance & construction, 
digital audio & editing systems. 
Computer knowledge from DOS 
to Windows. SBE certification a 
plus. Come join a GREAT team in 
a GREAT city! Competitive salary 
& benefit pkg. Qualified candi-
dates please forward resumes to 
Attn: Bill Harris, 1560 Broadway 
Ste 1100,Denver,C0 80202 or fax 
to 303-832-7000 Phone 303-832-
5665. EOE. 

CHIEF ENGINEER: Broadcast 
Programming Inc. needs a Chief 
Engineer to maintain its Seattle net-
work head-end and production 
facilities. Experience in studio 
maintenance, computers, digital 
automation and satellite delivery 
required. www.bpradio.com, Reply 
to: Director of Engineering, 2211 
Fifth Ave, Seattle WA 98121. 206-
728-2741. 

Se077 .571€7,16.5 
is hwking for computer specialists with great 
peolile skills. Team up with the #1 manufacturer 
of digital music systems! Must be willing to 
relocate to Dallas, TX. Experience must iiii'lw h: 
• Knowledge of overall broadcast operations 
• Hardware/software troubleshooting 
• Network installations (Windows/95/NT, 
Novell, 1.inux, fantastic). 

Send resume to: Brian A. Chase, GM, 13375 
Stemmons Fw-y, Ste 100. Dallas TX 75234. Fax: 
972-620-2707. E-mail: hrian@scottstudios.com. 

Do you have a strong knowledge 
of computers/software and 
proven sales and closing tech-
niques? A track record of success 
in broadcast industry sales or radio 
station management? Are your 
work ethics and customer service 
attitude impeccable? CBSI, 
Custom Business Systems, Inc. 
delivers sound solutions for the 
radio broadcast computer systems 
industry. We have immediate open-
ings for Regional Sales managers 
and inside sales in these areas: 1. 
CBSI Business Management 
Software: Broaden our base of 
3000+ clients worldwide who agree 
that CBSI sets the standard. 2. 
Digital Universe: Be the standard-
bearer for the audio quality and 
future-friendly infrastructure of this 
groundbreaking system. 3. 
Customer Relations/Inside Sales: 
Provide additional quality products 
to our existing client base. We offer 
a competitive compensation & ben-
efits package including 401-(k) 
match and profit sharing plan. 
Contact: Custom Business 
Systems, Inc., HR Manager, POB 
67, Reedsport OR 97467. E-mail: 
HROcbsi.org Fax: 541-271-1401, 
www.cbsi.org. 

CIRCUIT RESEARCH LABS, is 
expanding its Customer Service 
Department. We are looking for an 
individual with solid technical and 
communication skills. Duties 
include, assisting customers with 
troubleshooting problems over the 
phone, via fax or by e-mail; repair-
ing customer's units on the bench, 
either in or out of warranty, and sell-
ing parts for customers to effect 
their own repairs. Experience in 
broadcasting, either radio or televi-
sion, and knowledge of analog and 
digital circuits is a plus. Familiarity 
with the operation of computers is 
also desired. If you would like to 
become a member of a company 
with a future in a fast growing met-
ropolitan area, surrounded by 
numerous outdoor vacation spots. 
please send your resume to: Kevin 
Clayborn, Customer Service 
Manager, Circuit Research Labs. 
2522 W Geneva Dr, Tempe AZ 
85282. 602-438-0888, fax: 602-
438-8227. CRL is an Equal 
Opportunity Employer. 

THIS SPACE 15 
AVAILABLE! 

ADVERTISE TODAY.. 
CALL SIMONE 0 
703.99E3.760D 

Ex-r. 154 
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Call Simone at 

1-800-336-3045 ext. 154 

or email at: 

smullins@imaspub.com 

WASHINGTON, DC media and 
communications financial con-
sulting firm seeks individual with 
2+ years of broadcast or telecom-
munications engineering experi-
ence to assist in the valuation of 
communications and broadcast 
facility technical assets, perform 
appraisal fieldwork, and conduct 
engineering related research. 
Strong writing, proofreading skills 
and college degree required. Send 
resume and cover letter to BP-PA, 
1920 N Street, NW, Suite 350, 
Washington DC 20036, fax to (202) 
775-0175, or e-mail to BP@bond-
pecaro.com. EOE. 

GOODSTAR 
BROADCASTING 

OF KANSAS 
HAS AN OPENING FOR CORPORATE 

TECHNICAL DIRECTOR. Applicants 

should have a minimum of ten year. 

experience & he knowledgeable in the 

repair, maintenance 

installation of transmitters, studio equip-

ment, microwave systems & broadcast 

computer technology. Salary comic, 

surate with experience plus automobile 

& expenses. Tra.el is required 

Qualified applicants should send resume 

Ir,: President & CEO, Goldstar 

Broadcasting. 1660 N Tyler, Wichita 

KS 67212. GiaxIstar rs an equal opror 

tuna> employer. 

POSITIONS WANTED 

Career-minded, trained, & exper 
new radio personality wants you! 
Hard-working, goal setting, willing 
to relocate. Erik, 405-386-3512. 

Radio Pro, PD/MD exper, digital 
prod, real radio, no liners, no 
wimps. Mike,. 

Recent broadcasting school 
rookie-grad with on- air. play-by-
play exper. Sports nut excited about 
starting a career in broadcasting. 
Will relocate. Scott, 817-469-1499. 

Seeking daypart. 9 year vet relocating 
to work for you. Andy, 330-633-5323. 

CE position wanted: exper w/comput-
ers, xmtrs, automations, DCS, UDS, 
digital studios, 22 yrs exper. R King, 
541-269-9109. 

Hard working, friendly CE seeks 
employment, FT/PT/Contract work, 
NE. Looking for Radio/TV/AM/Cable or 
similar. FCC/CET licensed. Available 
immediately. Mitchell Rakoff, 718-969-
5224. 

EMPLOYMENT SERVICES 

WE PLACE 
ENGINEERS 
Employer Paid Fees. 
20 Years personalized 
& confidential service. 

All USA States & Canada 

MAIL & FAX: 

KEYSTONE INTL., INC. 
49 S. Main St., Pittston, PA 18640 USA 
laze Tel: (570) 655-7143 

Fax: (570) 654-5765 
web: keystoneint.com 

Employee 8 Employer Service 

Alan Cornish / Mark Kelly .9 

ATTEN1rCON 
ACVERTMERSt 

Reach 16,000+ broadcasting professionals! 
RADIO WORLD's Product Showcase provides a perfect 
medium for test marketing your products and services. 

It's an efficient, effective and affordable advertising option! 
For more information, including rates and deadlines, 
contact your sales representative or Simone Muffins at 

fax: 703-671-7409 
tel: 703-998-7600 ext. 154 

5827 Columbia Pike, 3rd Floor • Falls Church, VA 22041 

PHONE: 703-998-7600 • FAX: 703-998-2966 

Call Simone Mullins, Classified Ad Manager, 

to reserve space in the next issue. 

Use your credit card to pay, we now accept VISA and MASTERCARD. 

Select from these categories for best ad positioning: 

Acoustics 
Amplifiers 
Antennas & Towers 
& Cables 

Audio Production (Other) 
Automation 
Business Opportunities 
Cart Machines 
CD Players 
Computers 
Consoles 
Disco-Pro Sound Equip. 

Financial/Leasing Srvs. 
Furniture 
Limiters 
Microphones 
Miscellaneous 
Monitors 
Receivers 
& Transceivers 

Recorders 'Services 
Remote & Microwave 
Equip. 

Repair Services 

Classified Advertising Rates 

Effective January I, 1999 

Satellite Equipment 
Software/Databases 
Stations 
Stereo Generators 
Tapes, Carts & Reels/CDs 
Tax Deductable 
Equipment 

Test Equipment 
Transmitter Exciters 
Tubes 
Turntables 
Employment 

1 x 3x 6x 13x  

1-9 col inch (per inch) $79 77 75 72 
10-19 col inch (per inch) $74 72 70 67 
Distributor Directory $121 118 115 110 
Professional Card $84 82 80 76 
Classified Line Ad $2.00 per word 
Blind Box Ad $15 additional 
Station/Studio Services $175 

To compute ad costs: Multiply the number of ad inches (columns x inches) by the 

desired rate schedule for your per unit cost. Example: a 3" ad at the lx rate is $237, 

at the 3x rate $231, at the 6x rate $225, at the 13x rate $216, etc. 
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ACTION-GRAM 
EQUIPMENT LISTINGS 

Radio World's Broadcast Equipment Exchange provides a FREE listing service tar radio stations and recording studios only. All other end users will be 
charged.This FREE service does not apply to Employment Help Wanted ads or Stations For Sale ads. These are published on a paid basis only. Send your 

listings to us by filling out the form below Please be aware that it takes one month for listings to appear. The listings run for two consecutive issues 

and must be resubmitted in order to run agian. Thank you 

Please print and include all information: Are you currently a subscriber to Radio World?. 
J Yes -_i No Contact Name 

Title   Signature Date 
Please check only one entry for each category: 

Company/Station I. Type Firm of 

Address D. Combination AM/FM station F. Recording Studio 

. . A. Commercial AM station K. Syndicators Service Providers 
City/State : M Ind Engineer 

Zip Code — B. Commercial FM station . : G. Audio for Video/TV Station 

C. Educational FM station H. Consultantlind engineer 

Telephone E. Network/group owner • • I.Mfg. distributor or dealer 

.-. L. Consultant . J.Other 
Brokers, dealers, manufacturers and other orga- ... fil Delivery Service ( Internet/Cable/Satellite) 

nizations who are not legitimate end users can 
II. Job Function 

participate in the Broadcast Equipment Exchange A. Ownership . -'. G. Sales 
on a paid basis. Line ad listings & display adver- B. General management . : E. News operations 

tising are available on a per word or per inch C. Engineering . F. Other (specify) 

basis. J. Promotion . 1 K. Production Mgt or Staff 

H Programming/production 

WTS _I WTB _i Category: 
Make: Model: 
Brief Description: 

Price. 

VVTS J WTB J Category: 
Make: Model: 
Brief Description: _ 
_ 

Price: 

\NTS J WTB J Category: 
Make: Model: __ 
Brief Description:   

Pïc-e7--- -- -- --

*Closing for listings is every other Friday for the next month's issue. All listings are run for 

2 issues unless pressed for space or otherwise notified by listee. 

Broadcast Equipment Exchange 
PO BOX 1214, Falls Church, VA 22041 • Tel: 800-336-3045 • Fax: 703-998-2966 

Reach your Internet-savvy 

clients with RW Online! 

[MAI (Online 
The Industry's Online Resource 

Newsroom • Vendor & Product Directory 

Calendar of Industry Events • Broadcast Organization Directory 

Guy Wire's exclusive column • Reader Subscription Services 

Highlight your listing in the searchable 

Vendor & Product Directory 

or sponsor a section! 

http://www.rwonline.com 
For advertising information, contact 

Richard Farrell at 703-998-7600 x115 or 

rfarrell@imaspub.com 

ADVERTISER INDEX 
PAGE 

This listing is provided for the convenience of our readers. 
Radio World assumes no liability for inaccuracy. 
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15 
17 
38 
19 
18 
63 
52 
5   Audio Broadcast Group 
51 
26 
2   Auditronics 
20   Autogram Corporation 
41   Aztec 
43   Aztec 
53   Belar 
36   Bext  
32   BIA Consulting 
20   Broadcast Data 
20 
42 
48 
3 
8 
20 
40 
23 
4   Burk Technology 
59  Cartworks/DBM 
50  CBSI   
35 
20 
62 
3 
7 
51 
1 
62 
22  Crown Broadcast 
13   Cutting Edge   
30   Cutting Edge   
55   Dalet   
29   Denon America  
52   Econco 
67   Econco 
52   Electronic Research Inc. 
21   Energy-Onix 
24   Eventide  
52   Excalibur Electronics   
20   Freeland Products, Inc 
49   Furman Sound 
20  Gorman-Redlich Mfg. Co 
65   Hall Electronics  
37   Harris/ENCO 
46  Harris/PR&E 
44   IBN Radio 
45   Independent Audio 
19   Inovonics 
25   lnovonics 
20 
65 
58  JK Audio  
33   Klotz Digital AG 
14   Logitek  
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52 PTEK   
58   Radio Design Labs 
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16   Scott Studios 
58   Shively Labs 
39 
58 
54 
58 
54 
67 
47 
9 
44 
67 
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72 

AETA Audio Corp 
Aphex www.aphex.com 
Aphex www.aphex.com 

www.aetausa.com   

  Armstrong Transmitters  www.armstrongtx.com   

  Arrakis   sales@arrakis-systems.com  
  Arrakis   sales @ a rrakis-systems.com  

 ATI www.atiguys.com  
www.abg.com   

 Audio Science   www.audioscience.com   
 Audioarts Engineering  sales@wheatstone.com  

 sales@wheatstone.com  
www.autogramcorp.com  

 www.aztec.f r   
www.aztec.f r   
www.belar.com  
www.bext.com   
www.bia.com  
www.broadcastdata.com   

 Broadcast Devices, Inc.   www.broadcast-devices.com   
 Broadcast Electronics  www.bdcast.com   
  Broadcast Electronics  www.bdcast.com   
  Broadcast Richmond  www.broadcast-richmond.com   
  Broadcast Software Intl ( BSI) . www.bsiusa.com  8 

 Broadcast Tools  www.broadcasttools.com   87 
  Broadcasters General Store www.bgsfl.com  38 
 BSW www.bswusa.com  22 

www.burk.com 5 
www.cartworks.com  57 
www.digitaluniverse.com   51 

  Circuit Research Labs (CRL) www.crlsystems.com  33 
  Circuit Werkes  www.circuitwerkes.com  86 
  Circuit Werkes  www.circuitwerkes.com   107 
  Clark Communications   NOT AVAILABLE  3 
 Comrex  www.comrex.com  7 

Conex Electro-Systems  www.conex-eletro.com  52 

Continental Electronics  www.contelec.com  1 
Cortana   cortana@cyberport.com  160 

www.crownbroadcast.com   21 
www.nogrunge.com   12 
www.nogrunge.com 34 
www.dalet.com 44 
www.del.denon.com 28 
www.econco.com 92 

 www.econco.com  112 
www.erinc.com 99 

 www.energy-onix.com   20 
www.eventide.com 23 
Not Available   97 

 www.freeland-inc.com  91 
 www.furmansound.com  50 

www.gorman-redlich.com 85 
www.halls.com   110 

 www.harris.com/communications   43 
 www.harris.com   29 

 www.ibnradio.com   157 
www.independentaudio.com 42 
www.inovon.com   19 

  www.inovon.com  24 
J Squared Technical Service. . jsquared@cdsnet.net  89 
J&I AudioNideo  NOT AVAILABLE   109 

www.jkaudio.com   103 
www.klotzdigital.com   32 
www.logitekaudio.com   13 
www.Ipbinc.com   108 

  Management Data AG  www.mdbroadcast.com   120 
  MediaTouch  www.omt.net   10 
  Moseley www.moseleysb.com  27 
  Netia   www. n eti a- b roadcast. com   30 
  Nott Ltd  www.tjantenna.com  96 
  Olympia Management www.radiomax.com  6 
 Orban www.orban.com   11 

www.pristinesys.com  
www.pristinesys.com   26 
NOT AVAILABLE  95 
www.rdlnet.com   102 

 www.radiosystems.com  45 
www.rdasystems.com  106 
www.rfparts.com  113 

  www.radioinfo.com   101 
  www.scmsinc.com   
 www.scottstudios.com   15 
 www.shively.com   100 

  Sierra Automated Systems . . www.sasaudio.com   37 
  Silicon Valley Power www.svpa.com   104 
  Sine Systems  www.sinesystems.com  56 
  Studio Technology   www.studiotechnology.com  105 
  Superior Broadcast Products . www.sbpjj.com   55 
  Svetlana Electron Devices . www.svetlana.com   114 
  Syntrillium Software  www.syntrillium.com  48 

 Telos Systems  www.telos-systems.com 9 
The Radio Mall  www.radio-mall.com   168 
Transcom Corp transcom@trcorp.com  111 
Wheatstone   sales@wheatstone.com 69 
Wheatstone   sales@wheatstone.com 47 

14 
16 
46 
18 
17 
58 
99 
4 

53 
35 
2 

90 
39 
41 
54 
36 
31 
84 
88 
40 
49 
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•READERS FORUM• 

DAB is a DUD 

Dear RW, 
am a listener and am so disgusted by 

the offerings that I have been writing let-
ters in support of anything that will solve 
the basic problem: Too few people own-
ing too many stations. No diversity. 
A slight increase in sound quality of 

inferior narrow programming will not 
solve the problem. 

The problem radio has is not technolo-
gy, it is what value system decides what 
is programmed. 
I am waiting for the cost of cell-

phone time in the United States to 
come down to world standards so that I 
can plug my Qualcom "smart phone" 
into my car radio and surf RealAudio 
and MP3 "stations" on the Internet 
while I drive. 
From what I have heard of digital 

radio and TV, it will be an utter farce, a 
mess of biblical proportions because the 
signals will be so fragile that rabbit ears 
and Walkmans will be worthless. 
I have rarely bought a radio and I 

don't intend to start now. 
DAB is a DUD as long as so few will 

own so many. By the way, that is why 
Internet audio streaming does nothing for 
most radio stations, the programming 
stinks! 

Luckily, there are some that stand out 
among the crowd, like Webactive.com, 
The Womb, etc. But those are all the 
same kind of people that never seem to 
win the anointment of the FCC. 
I propose that we see if we can guide 

the IBOC snowball to a harmless cliff 
and get on with repealing the 1996 
Telecom Act that is the real source of 
trouble. 

Check out the Web site at http://mem-
bers.tripod.com/rad4rest-of-us/Solutions 
.htm#Digital 

Christopher Maxwell 

Technician talk 

Dear RW, 
As a "POT" (Plain Ole Technician), I 

could be wrong, but perhaps you could 
ask one of your staff engineers about the 
accuracy in a statement made by Ed 
Montgomery in the story "Learn the 
Basics of Monitoring" in the Oct. 13 RW. 
He states that the VU meter "is used to 

CAT-5 comments 

Dear RW, 
I read Frank McCoy's article 

"StudioHub Puts CAT-5 to Work" (RW, 
Oct. 13) about studio audio wiring with 
CAT-5 wire with no surprise. 
We recently had capital improvement 

projects that included new FM studios 
for WRFY-FM in Reading, Pa., and 
WLAN-FM in Lancaster, Pa. 
As these projects came near, I sat 

down with my assistant engineer in 
Lancaster and discussed how we would 
tackle them, keep both stations on the 
air and do a complete tear-out and 
rebuild of the old studios, not just a new 
console and furniture. 

During these planning stages, I told 
my assistant that a few years back, a 
local TV station had done some 
rewiring of their facilities with CAT-5 
wire with great success. I thought that 
we might want to try the same thing in 
our new studios. 

Because of the different twisting per 
inch of the individual pairs in the cable, 
it was proposed to have excellent cross-
talk characteristics. Grounding each 
piece of equipment is not really neces-
sary in the rather low RF environment 

that we are lucky to have. 
We agreed to try the CAT-5 wire and 

see how the project progressed. If prob-
lems were encountered during the 
wiring stages, we could always aban-
don the CAT-5 and go with the more 
standard shielded-pair wire. 

The lack of grounds was of interest to 
my assistant in Lancaster in particular, 
because of ground-related hum problems 
with ground loops introduced by poor 
power supplied by the utility company 
and the lack of a good common ground 
potential within the building. 

To make a long story short, both stu-
dios are completed with absolutely no 
shielded wire used except for the 
microphone inputs, which are wired 
directly to each of the four studio mics. 

The only problem we ran into was the 
need to run a separate ground wire from 
the console to the Comrex HotLine box 
in the Lancaster facility to correct a hum 
on this input. That ground was unneces-
sary in Reading, for whatever reason. 
The studios are clean, quiet and 

sound fabulous, all on CAT-5 wire! 
John Arndt 

Director of Engineering 
Clear Channel Broadcasting Inc. 

Reading, Pa. 
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Dollars for The Prism Fund is a step in the right direction. 
The fund aims to make capital available to encour-
age minority and female ownership of radio and 
TV stations. It will be co-chaired by Lowry Mays 
of Clear Channel and Mel Karmazin of CBS. 

Fund money will be managed by Chase Manhattan Corp. Its decisions will be 
independent of the industry investors. With an initial stake of $ 175 million, the 
founders hope to raise more from broadcasters and institutional investors. They 
hope it will reach $1 billion in purchasing power. 

Groups that have contributed include A.H. Belo, Bonneville, CBS/Infinity, Clear 
Channel, Cox, Cumulus Media, Disney/ABC, Emmis, Fox, Granite Broadcasting, 
NBC, Radio One, Susquehanna, Tribune and Viacom. Counting Chase Capital 
Partners, there are 17 initial contributors with an average stake of $ 10.3 million. 

Questions come to mind after a glance at the recent sale prices of broadcast 
real estate. How many stations can a billion dollars really buy? 

Will most of it be used toward the purchase of stand-alone stations? If so, how 
well can stand-alones do in the consolidated marketplace? How soon will funds 
be distributed? How will the fund decide who is worthy of support? 

We'll learn soon. Meanwhile, it's easy to be cynical about the timing of this 
fund. It comes during a period of scrutiny over the huge mergers of Clear 
Channel/AMFM and CBS/Viacom, and following a year of pressure from FCC 
Chairman Kennard, champion of diversity. 
And the bottom line certainly plays a role. The Prism Fund is a for-profit 

investment venture, as fund manager Reg Hollander emphasized. 
But the founders of the fund deserve praise. Even if it is a relatively modest 

start, considering the scope of today's deals, it is also the first time any industry 
has voluntarily stepped forward to finance diversity in its ownership ranks, 
according to NAB. That's commendable. 
And hundreds of millions of dollars is better than none. 
At least the founding partners of the Prism Fund believe it will grow, and 

enrich them, and add color to the ranks of American media. 

Diversity 

— RW 

indicate the input levels into a console." 
Having done a few "proofs," I always 

thought the VU meter was telling me 
what was coming out of the console. 
How could it measure input when those 
coffee-stained, cigarette ash-lined vari-
able potentiometers lie in the path 
between the inputs and the VU meter? 

Another item cogent to the discussion 
is that of ballistics. If I recall correctly, 
the speed and acceleration of the VU 
meter needle are rigidly defined. While 
not being a really "peak-reading" device, 
all VU meter needles should have the 
same rise time so that board operators 
can migrate from board to board and use 
the same level-adjustment procedures. 

Brad Rohrer KICTK 
Owner 

Wireless Works 
Annapolis, Md. 

Ed Montgomery replies: 
The reader is right, the VU meter usu-

ally does reflect the output signal from 
the board. 

However it also indicates how a level 
must be adjusted from various input lev-
els so the continuity of the output remains 
the same from source to source. 
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The intent in that part of the article 
was to emphasize that the outputs must 
remain constant from various inputs. 

Mishkind murmurs 

Dear RW, 
Thank you for permission to quote 

from Barry Mishkind's Sept. 29 article 
on computer viruses ("Don't Let a Virus 
Get You Down"). 

Barry's words are so valuable that I 
would like to send quotes to friends in 
my address book. 

Robert L Greaige 
Owner/Manager 

Sentry Protection Services 
Bayonet Point, Fla. 
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So... How About a Convertible  Radio Conbole? 

Everyone Want5 to Own a Convertible! 

Our New WHEATSTONE A-5000 gives you the best of both worlds. Order it from the factory 
now as a topnotch ANALOG on-air console. Then later, when you're ready, switch it out to DIGITAL! 
That's right, this new design accepts modules from our 

top-of-the-line D-500 and D-600 consoles, allowing it 

to be converted from analog to digital in the field! 

Think of it: no new studio furniture, no rewiring— 

all your existing studio connections simply replug. And 

while we're at it, no re-training your staff either. A pain-

less switchover on your own timetable, right in your own 

facility! If you need a new radio console now but aren't 

quite ready for the Big Switch, then check out our new 

A-5000—you'll like what's under the hood! Wheatrtone Corporation 

600 Industrial Drive, New Bern, North Carolina 28552 ( tel 252-638-7000/fax 252-637-1285/email: sales©wheatstone.com) 
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AND A WORD TO THEIR CUSTOMERS  
WE KNOW loyalty is a good 

thing, but the broadcast in-
dustry has changed drama-

tically in recent years, with 
some winners and some losers. 

If you haven't looked at Wheatstone lately, it's time 
you checked out our new product line. Wheatstone 
has grown with the industry; in the last 3 years alone 
we've developed 5 digital and 9 analog consoles, plus 
a digital AES router that can integrate smoothly with 
our consoles and your automation system. We've con-
structed a brand new high-tech manufacturing facility 

in New Bern, North Carolina, taking full advantage of 
the latest robotics and laser fabricating machinery. 

All this self-funded-25 years of continual growth, 
profitable every single year; a responsibly managed 
company with a long term view. 

Isn't it time to re-assess your suppliers? 

SO...While our competition has been busy cashing 
in their chips, Wheatstone's been getting bigger and 
better, developing the products you need today, and 
the support you can count on tomorrow. 

CALL VVHEATSTONE DIRECT 

600 Industrial Drive, New Bern, North Carolina 28562 
tel 252-638-7000/fax 252-637-1285/email: sales@vvheatstone.com 
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