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No Muscle to Protect AM NAB Addresses 
by Lynn Meadows 

WASHINGTON After years of writing 
and rewriting the AM rules, after expand¬ 
ed band I and 2, after much effort and 
intent and good will, the nation’s pioneer 
band is facing a new crisis. 
It seems the rule that is intended to pre¬ 

vent cellular, paging and other Part 22 
licensees from distorting AM patterns 
when they erect their towers does not 
apply to the new PCS (Personal 
Communication Services) licensees that 
have Part 24 licenses. 
As it stands, the Federal Communications 

(22.371). says Public Mobile Service 
licensees who construct or modify towers 
in the immediate vicinity of an AM 
broadcast station are responsible for mea¬ 
sures necessary to correct any distur¬ 
bance of the AM station antenna pattern. 

Within range 
"Immediate vicinity" is defined as with¬ 

in I kilometer (0.6 miles) of a non-direc -
tional AM station and 3 kilometers (1.9 
miles) of a directional AM station. If the 
new tower will stand within those dis¬ 
tances. the builder must notify the AM 
licensee. 

Commission has two problems. First, it has 
no rule to enforce if a PCS tower disrupts 
an AM pattem. Second, the rule that does 
exist to protect AM patterns from cellular 
and other Public Mobile Service towers is 
vague and ineffective. 

That rule, “Disturbance of AM 

The rule states that "measurements must 
be made to determine whether the con¬ 
struction or modification affected the AM 
station antenna pattern." but does not 
specify who will pay for those measure¬ 
ments. 
The FCC rule further states that it is the 

Broadcast Station Antenna Patterns” responsibility of the Public Mobile 

Ships and Satellites: 
A Remote from the Sea 
by Marvin Collins 

LOS ANGELES It was April. 1996, 
when KOST(FM), Los Angeles, morn¬ 
ing show producer Julie Asebez asked 
if there was a way the KOST morning 
show, featuring Kim Amidon and Mark 
Wallengren, could originate live from a 
cruise ship while en route from Los 
Angeles to Ensenada, Mexico. I told 
Julie to go for it. 
A year before this, we had discovered 

the Lynxx Mobile Earth Station satel¬ 
lite system made by California 
Microwave. The Oklahoma City bomb¬ 
ing had pointed out the need for a sys¬ 
tem whereby program-quality audio 

could be sent to the KFI(AM), Los 
Angeles, studio on very short notice. 
The Lynxx was the answer. 
The Lynxx uses lnmarsat-B service, a 

digital technology service that permits 
the delivery of bidirectional high speed 
data — in this case, high-quality digital 
audio — from almost anywhere in the 
world. 
In 1995, a capital expenditure request 

was made. The funds became available 
in early 1996, and we took delivery of 
the Lynxx in March. 

Planning stages 
Of course, now that I had told Julie to 

go for it, I began to wonder what I had 
continued on page 30 

Service licensee to install and maintain 
any detuning apparatus necessary to 
restore proper performance of the AM 
station array. 
A spokesman in the wireless bureau 

admitted that rule 22.371 “hasn’t been 
100 percent successful." 
Whether through ignorance or negli¬ 

gence on the part of the newcomers, 
many AM stations have not found out 
about new cellular or PCS towers until 
those have disturbed their patterns. 
Failing to notify an AM station before 

constructing a tower close by can result 
in a forfeiture. However, as B.C. Jay 
Jackson Jr., engineering advisor to the 
Chief of the Commercial Wireless 
Division, explained, "We can fine people 
all we want, but it doesn't fix the techni¬ 
cal problems.” 

Proper installation 
Technically, following the proper steps, 

new towers do not need to be trouble¬ 
some at all. Ron Nott of Nott Ltd., manu¬ 
facturer of detuning equipment, 
explained what steps the cellular and 
PCS companies should follow. 
After notifying the station. Nott said the 

new PCS or cellular station should do a 
proof of performance — preferably par¬ 
tial or full. Over time, an AM station may 

continued on page 14 

Antitrust 
Questions 

by Angela Novak 

WASHINGTON Are antitrust viola¬ 
tions the natural result of radio ownership 
deregulation granted by the 
Telecommunications Act? 

The National Association of 
Broadcasters says no. 
With Department of Justice investiga¬ 

tions taking place in various cities regard¬ 
ing radio ownership and the concentra¬ 
tion of advertising revenues, the NAB is 
trying to educate the DOJ about the radio 
industry and its place in the overall 
advertising market. 
The Telecommunications Act of 1996 lift¬ 

ed the FCC restrictions on the number of 
radio stations one party may own. The 
Justice Department has jurisdiction to 
determine whether a merger will yeild anti¬ 
competitive results. For example, a problem 
exists if one advertiser must go to one party 
for 75 percent of the desired coverage. 
The NAB sent the Justice Department a 

paper titled "Comments of the National 
Association of Broadcasters on the 
Advertising Product Market" that states 

continued on page 16 
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Newswatch 
Arbitron Adds Two to 

Fall Roster 

NEW YORK The Tallahassee. Fla., and 
Wilmington. N.C.. radio markets have been 
added to the Arbitron Fall roster of survey 
markets, bringing the number of new mar¬ 
kets being measures in the Fall to 35. 
Arbitron will add the Fall Survey to 

Wilmington in 1996. and to Tallahassee 
in 1997. 
Based on 262 markets surveyed by 

Arbitron in the spring. Tallahassee 
ranked 167 and Wilmington ranked 182. 
Stations in those cities have the opportu¬ 
nity to sign up for the additional survey 
at introductory rates. 

Family Radio Service Approved 

FORT WORTH, Texas A RadioShack 
petition to establish a new unlicensed 
two-way voice radio service known as the 
Family Radio Service was approved by 
the FCC. The petition was filed with the 
FCC by RadioShack in July 1994. 
The Family Radio Service is a license-

free. two-way. short range ( 1-2 miles line 
of sight) voice radio service. FRS will 
allow individuals and families to main¬ 
tain close contact without incurring the 
fees of other mobile radio services 
FRS uses lightweight, palm-size .05 W 

transceivers with short antennas. The radios 
operate in the UHF frequency. Cost of the 

products that will operate on the FRS is 
expected to range from SUM) to $2(X). 
RadioShack expects to introduce its first 

FRS radio this fall, with a full range of 
FRS products to be available in early 
1997. 

Radio Data Group Offers 
Internet Development Services 

FAIRFAX, Va. Radio Data Group Inc., 
the technology venture of EZ 
Communications Inc., announced that it 
will offer comprehensive Internet devel¬ 
opment services exclusively for radio and 
TV stations. 
RDG has developed a cost-effective 

Cost Isn't Everything... 
BUT SOMETIMES IT REALLY HELPS! And that’s where the AUDIOARTS 

R-16 comes in. It’s got all the FEATURES a small station could want and 
the PERFORMANCE a big station would demand. 

proprietary software product called 
AdNcxt that permits radio and TV sta¬ 
tions to.rotate banner advertisements on 
websites and control all billing, invoicing 
and management functions. Additional 
RDG products permit the easy integra¬ 
tion of radio and TV station operations 
with the website. 

Axcess Selects 
SpaceCom Systems 

TULSA, Okla. Axcess Global Systems 
of Metairie. La., selected SpaceCom 
Systems and its FM Cubed satellite tech¬ 
nology to provide the backbone for the 
paging carrier's new network of alphanu¬ 
meric paging and information services. 
The network will use RBDS FM subcar¬ 

rier signals, which could eventually allow 
continued on page 3 
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Newswatch 
► continued from page 2 

customers to use their pagers any¬ 
where in the world to retrieve mes¬ 
sages and receive information. 
The RBDS service will deliver reg¬ 

ular alpha-numeric messages, as well 
as eight other information services, 
including news, weather, sports, 
stock reports and leisure services. 

Investment Firm Buys 
Commodore Media 

CHANTILLY, Va The invest¬ 
ment firm of Hicks. Muse. Tate & 
Furst Inc., headed by chairman and 
CEO Thomas O. Hicks, signed a 
definitive agreement to acquire 
Commodore Media Inc. in a deal 
valued at approximately S200 mil¬ 
lion. Commodore Media, one of the 
largest privately owned radio com¬ 
panies. owns and operates or LMAs 
33 radio broadcasting stations in 
seven markets, with a dominating 
share of the estimated radio adver¬ 
tising revenues in the Huntington. 
W.Va. (74.5 percent) and Stamford, 
Conn. (92 percent) markets. 
This is the first step for Hicks, 

Muse in the formation of Capstar 
Broadcasting Partners, a radio group 
that will be comprised of up to $l 
billion of mid-markets radio stations. 
Commodore Media will maintain 

its corporate identity as a subsidiary 
to Capstar and will continue to 
operate undercurrent management. 

Groups to Swap 
Radio Stations 

DALLAS Chancellor Broadcasting 
Co. and SFX Broadcasting Inc. 
signed an asset exchange agreement 
to swap radio stations in Jacksonville. 
Fla., and Long Island. N.Y. 
Chancellor will swap radio stations 
WAPE-FM, Jacksonville and 
WFYV-FM. Atlantic Beach, plus 
$l I million in exchange for SFX 
Broadcasting's WBAB-FM, 
Babylon; WBLl-FM Patchogue; 
WGBB(AM). Freeport; and 
WHFM-FM Southhampton. Pending 
FCC approval, the transaction is 
expected to close in early 1997. 

VOA Adds Two 
Language Services 

WASHINGTON The Voice of 
America will broadcast in Tigrigna 
and Oromiffa — its 49th and 50th 
languages — to listeners in Ethiopia 
and Eritrea. Although Amharic is the 
official language of Ethiopia. 
Tigrigna and Oromiffa are also wide¬ 
ly spoken in the region. Tigrigna is 
one of the working languages of the 
now independent nation of Eritrea, 
and Oromiffa is spoken by the largest 
ethnic group in Ethiopia. 
The broadcasts will feature region¬ 

al. world and U.S. news; correspon¬ 
dent reports; and associated features 
stories. A recent BBC survey of 
1.480 adults in Ethiopia found that 
20 percent listen regularly to VOA 
Amharic. By adding Tigrigna and 
Oromiffa, VOA hopes to expand its 
listening audience in the region. (J) 

Ownership Hot Issue at MMTC 
by Lynn Meadows 

WASHINGTON Iesse Jackson Sr. 
spoke to an attentive crowd at the 
Minority Media and Telecommunications 
Council third annual luncheon last month 
urging them to fight for fairness in media 
ownership. 
Jackson, president of the National 

Rainbow Coalition, started his speech by 
having the lawyers, trade representatives 
and media owners in attendance stand, 
join hands and pray for deceased 
Commerce Secretary Ron Brown to 
whom the MMTC had dedicated the lun¬ 
cheon. 
Changing directions like a river. 

Jackson encouraged his audience to 
protest the tide of "more and more eco¬ 
nomic monopoly.” 
"This is a period of great retreat from 

many tenets of democracy that we hold 
dear,” Jackson began. "While those that 
are locked out are fighting for affirmative 
action, those already in are fighting for 
inheritance provisions.” 
He used the tax breaks once offered to 

owners who sold their radio or television 
stations to minorities as an example of 
how the "monopolists, indeed the greedy, 
have used their power to deregulate jus¬ 
tice. to deregulate opportunity.” 
Jackson then veered off into a discus¬ 

sion of the recent Supreme Court deci¬ 
sion which makes drawing congressional 
districts along race lines illegal. He did 
return to the topic at hand, however. 
"We need minority ownership so we can 

have interpreters of what’s going down,” 
said Jackson. He said the monopoly-con¬ 
trolled broadcast outlets would not pro¬ 
vide the same interpretation of that deci¬ 
sion as a minority-owned station would. 
"There must be some more access to a 

diversity of information of the airwaves,” 
he told the crowd. 
Jackson argued against “color blind¬ 

ness" in today’s society. He said people 
were using color blindness to “avoid 
responsibility for being fair and being 
just." 
He criticized the FCC for "fighting for 

the right not to have equal employment 
and equal access.” That charge comes in 
light of the FCC decision to revisit and 
streamline EEO requirements for small 
businesses. 
A paper provided by the Rainbow 

Coalition at the luncheon criticizes the 
FCC for those streamlining proposals 
calling them a "profound breach of faith 
with minorities and women” and “a total¬ 
ly unjustified retreat from its commit¬ 
ment to diversity." 
The Coalition further states that the 

FCC proposal to exempt small stations or 
small market stations from EEO compli¬ 
ance was presented "without a shred of 
evidence that EEO compliance imposes 
undue burdens’ on these stations." 
Touching on the subject of a recent 

string of fires set at black churches, the 
master speaker said "The issue is not the 
white sheets burning churches, its the 
blue suits and the black robes who have 
the power to make decisions restricting 
opportunities." 
Jackson highlighted injustice in the 

criminal justice systems. 
"Eighty-four percent of all rural arrests 

are white. Seventy-five percent of all 
urban arrests are white. Fifty-five percent 
of all men in jail are black. Now what’s 

wrong with that picture?" he asked the 
audience. 
Five grams of crack cocaine puts a user 

behind bars for five years. Jackson said. 
"Five hundred grams of powder, you get 
probation. 
"Those who don’t fight that injustice 

don’t have the moral authority they need 

to fight for their share of radio and TV 
stations." he said. "It’s all one problem. 
It's the same struggle. We cannot save 
radio stations if we cannot save children.” 
He focused on how whites had been 

able to build monopolies and exclude 
other races by virtue of their head start in 
broadcasting and experience. 
According to the Rainbow Coalition 

paper provided, the FCC did not license 
its first radio station to people of color 
until 1949. In 1 973. there were I(),()()() 
broadcasting stations on the air and 
minorities owned IO radio stations and 
one television station. 
Today, the Rainbow Coalition reports 

minorities own approximately 3 percent 
of broadcasting stations. Those they do 
own constitute less than half of I percent 
of broadcast industry asset value. 

To bolster minority ownership, it was 
decided that station owners selling to a 
minority buyer would get tax breaks. 
Jackson called this the most conservative 
action believable. That option is now gone. 
“We should have went to jail over that." 

said Jackson. "There should have been a 
couple hundred people in FCC meetings 

holding them up over 
that issue.” 
"You're not going to 

get the stations just 
because you're quali¬ 
fied." he said. “You're 
not going to get them 
just because you desire

them. It comes through struggle.” 
"We must fight now the growth of 

monopoly in this industry," he said. 
"Fewer and fewer people are controlling 
more and more information and power.” 
He challenged the audience at the 

MMTC luncheon to move beyond analy¬ 
sis and begin to fight for fairness in 
media. 
“America has not seen you put 500 peo¬ 

ple around the FCC office. It's not seen 
100 people of this class go to jail. 
Someone will ask Why are they going to 
jail? What’s that about ... Why are they 
protesting monopoly sales of TV and 
radio? What's that about?'” 
When they ask, we can answer them, he 

told the crowd. 
"That’s the way of mass communica¬ 

tion. mass communicators.” ® 

I Minorities own approximately 3 percent of 
broadcasting stations. 

NEURAL 
WHAT? 

Neural Network. 

Neural networks are the next step beyond 
digital. They are a new technology emerging 
from university laboratories across the country. 

Now, neural networks power the most advanced, |0~ 
on-air audio processor you can buy. For under a FÕ 
thousand dollars, you can plug this new tech- [q~ 
nology into your existing Optimod 8100*. 

If you need more power and you 
need it now, call (800)806-5498. We'll 
do the rest. 

clArk B 
COMMUNICATIONS 

208 West Hamilton Avenue - P.O. Box 20 
State College, PA 16804-0020 - Phone: (800) 806-5498 

* Optimod is a trademark of AKG Acoustics, San Leandro, CA. 
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Good News for RW; AM Not So Hot 
WASHINGTON Lots of news to tell 
you about this time out. Chris Nicholson, 
who has been doing a tremendous job 

(plus that great sense of humor) as well 
as Lynn Meadows’ hard-hitting journal¬ 
ism. Add to that our resources like Alan 

with the 
Buyers Guide 
section of the 
paper is mov¬ 
ing up to 
become an 
associate edi¬ 
tor for Pro 
Audio 
Review and 
John Gatski. 
You can still 

reach him at the same number, but 

Haber, Frank Beacham, 
James Careless, Lee Harris, 
Dee McVicker and more 
than 40 correspondents 
worldwide ... well, you see 
where I’m going with this. 
We are all at your service 

so feel free to drop us an 
e-mail at 741-3.2435©Com¬ 
puServe.com or call at 
(703)998-7600; fax (editori¬ 
al only) at (703) 820-3245. 

Buvers Guide duties will now be handled 

futility — for every AM operator hoping 
for a friendlier environment through 
which to radiate an AM signal. 
And here we are, the AM band is back 

at square one. 
FCC Chairman Reed Hundt loves to 

have his picture taken as he forks over 
these ultra-large checks representing 
the money the PCS auctions netted 
Uncle Sam. Yet, at what cost? And 
where is the picture of Chairman 
Hundt signing into regulation an 
incomplete ruling that will allow these 
cash-flushed PCS licensees to wreak 
havoc on our AM operators with 
impunity? I really am tired of beating 

July 24, 1996 

up on the FCC but at some point, 
maybe the FCC executives and staff 
will wake up and try to see the whole 
picture, not just the picture with the 
most money in it. 
Give the AM band a chance, will you? 

How can radio hold out for an intelligent 
and well-grounded digital audio radio 
solution, from a regulatory standpoint, if 
the FCC is going to allow half-baked reg¬ 
ulations to govern the emergence of new 
technologies? 
If the FCC does not endeavor to contin¬ 

ue protecting the AM band, not even the 
most astounding DAB system yet to be 
imagined will save it from being killed 
off by interfering PCS. paging, mobile 
cellular, etc., services. 
Come on FCC, stop making me pick on 

you. 

Chris Joaquim. She too spent some time 
working as an intern at WCXR(FM) here 
in town, although she comes to RW from 
one of the national associations where 
she was writing up products for catalogs 
and direct mailing pieces. Anyway, feel 
free to give her a call at (703) 998-7600. 

★ ★★ 

My really big news though, is that Paul 
McLane of Bradley Broadcast Sales will 
be joining RW next week as Managing 
Editor. 
Many of you may know Paul from his 

days at Radio Systems, or from his most 
recent stint at Bradley Broadcast Sales. 
On the station side, many of you may 
know Paul from his days on the air in 
Delaware, where he majored in journal¬ 
ism and manned the microphones as 
news anchor and reporter at a couple of 
area radio stations. 
We are all very excited that Paul is com¬ 

ing on board. His journalism education 
and experience will help us to continue 
striving for that balanced, fair and honest 
coverage you’ve come to know and 
appreciate in today’s RW, and his experi¬ 
ence on the manufacturing/distribution 
side will help us shore up the technical, 
equipment and product coverage 
throughout the rest of the newspaper. 
I think that Paul’s combination of expe¬ 

rience and knowledge perfectly comple¬ 
ments Al Peterson's technical/produc-
tion/hands-on radio station experience 

Ever feel like you want to 
climb up on that high horse 
again? I tell you. the more I 
cover the Federal 
Communications 
Commission, the more I 
feel like I’m beating my 
head against a brick wall. 
As our front page story 
indicates, the FCC rule 
intended to prevent cellular, 
paging and other Part 22 
licensees from distorting 
AM patterns when erecting 
towers does not apply to the 
new PCS licensees (Part 24 
licenses). 
Not only that, but the rules 

that are on the books for Part 
22 licenses are vague and 
ineffective. Hello again? 

This is classic FCC. It took 
a decade to hash out the dra¬ 
matic overhaul of the AM 
band. Some broadcasters were 
sacrificed for the greater 
good. That bane of every AM 
existence, interference, was 
tackled head on with technical 
improvements, migration to 
the expanded band and con¬ 
solidation of the existing 
band. 
The migration to the expand¬ 

ed band has been an exercise 
in patience — and for awhile, 

Peter Maer (center), White House correspondent for Westwood One’s NBC 
Radio-Mutual News, received the Merriman Smith Broadcast Award for his cover¬ 
age of President Clinton's attendance at the funeral of Israeli Prime Minister 
Rabin. The award, sponsored by the White House Correspondents Association, 
for outstanding reporting under deadline pressure, was presented to Maer by 
President Clinton (I) and Vice President Al Gore (r). 
Maer received the Merriam Smith Broadcast Award in 1 992 for his coverage 

of former President Bush's sudden illness at a state dinner in Tokyo and also 
has been the recipient of several other broadcast journalism awards including 
the Overseas Press Club Award. 

The ARC-16 is available through 

Phone: 
1-800-622-0022 
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Readers Forum 
If you have comments for Radio World, call us at 800-336-3045 or send a letter to Readers Forum 
(Radio World. RO. Box 1214, Falls Church. VA 22041 or e-mail 74103.2435@compuserve.com or 
MCI Mailbox #302-7776). All letters received become the property of Radio World, to be used at 
our discretion and as space permits. 

Radio faces 

Dear RW. 
It was with some disbelief and a little 

amusement that 1 read the article about 
"Please send photo" (RW. May 29). I too 
am a production director with a 
"deformed eye." although I don't claim 
to be reasonably well known! 
I've been doing radio for 20 years now, 

and 1 will admit that when I first started, I 
was very shy about my irreparable "lazy 
eye." However. I'm at the point where I 
really don't care if a potential employer 
is turned off by it or not. and here are the 
valuable lessons I learned: 
(1) Hardly anyone in the listening pub¬ 

lic cares. Really. 1 feel the potential 
employers who think that only beautiful 
people can represent them well are being 
overly sensitive about it. 

1 have yet to do a public appearance 
where people have looked at me and ran 
away shrieking. My station doesn't seem to 
feel that 1 represent them badly just because 
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1 don't look altogether perfect. You must 
remember that the beautiful people of the 
world are vastly outnumbered by the "aver¬ 
age” and the "ugly." We see all kinds of 
people in all our walks in life, and there is 
no real good reason to make broadcasting 
unrepresentative of the world at large. I feel 
as long as 1 groom myself well, dress neatly 
and keep a positive, outgoing attitude, an 
employer really has no right to demand 
more as far as appearance is concerned. 
(2) 1 have an answer to those who have 

dared to suggest in the past that 1 have 
some type of corrective plastic surgery to 
be considered acceptable for employment: 
Suppose I were to put myself through this 
rather painful procedure and spend six 
weeks on my back waiting to heal, and the 
chances of it turning out well are not over¬ 
whelming. Please tell me why working for 
you would make all of that worthwhile! 
Finally. I have a great track record of 

employment. Yes. I'm human and I've 
made mistakes along the way. but I'm tal¬ 
ented. responsible and have much to offer. 
If the only reason you don't want me to 
work for you is that you're somehow 
repulsed by my looks, or you fear someone 
else might be. then, quite frankly. I don't 
consider you worth working for. Sorry to 
be so blunt about it. but like 1 said earlier. 
I'm at the point in my life where I can 
safely say "Here I am ... take it or leave it." 
It infuriates me that, in an industry that 

should be expecting much more of itself, 
people who are not "perfect" because of 
blemish or handicap are considered 
unworthy of employment, but are consid¬ 
ered among the appropriate targets for 
advertisers who want their money. 
Didn't mean to start a war here, but 1 just 

thought some who participated in that discus¬ 
sion should hear the other side of the story. 

Ken Clark 
WSAU(AM) 
Wausau. W1 

Radio tradition 

Dear RW. 
1 was pleased to see the article on Kate 

Smith's famous rendition of "God Bless 
America" by Irving Berlin (RW. June 26). 
Since starting the "Music. Memories and 

More" format four years ago. WLLH(AM) 
Lowell/Lawrence, Mass., (yes the station 
where Ed McMahon stalled his career) has 
played this song at 11:56 a.m„ up to the noon 
news. On the few days that someone forgot 
to play it. they were soon reminded when the 
phones lit up with calls from angry listeners. 
At least in the Merrimack Valley, the 

song has become a daily lunch-time 
patriotic tradition. 

Gary Francis 
Gary Francis Productions 

Chelmsford. MA 

Standard product 

Dear RW. 
I was interested to read W.C. 

Alexander’s article. "Conquer Electrical 
Noise Problems” (RW. June 26). In it he 
suggests that a ground strap for a car can 
be (laboriously) produced by stripping 
apart a piece of RG-8. 

Here We 
Go 

Again 

The news that the Federal Communications 
Commission rule intended to prevent cellular, 
paging and other Part 22 licensees from distorting 
AM patterns when erecting towers does not apply 
to the new Personal Communications Service 
licensees (Part 24 licenses) is disturbing. 
Five years ago the FCC enacted a dramatic 

overhaul of the AM band toward the end of 
cleaning up interference on the AM dial. The 

result was a three-pronged attack on interference incorporating techni¬ 
cal improvements, migration to the expanded band and consolidation of 
the existing band. Revised calculations and rules meant that for the 
greater good, many stations subsequently had to accept a power cutback 
at some point and yet others were to make the move to the expanded 
band (a process just now beginning). 
Yet after all this effort and labor, we now find out that the nation's pio¬ 

neer band is back at square one. 
As it stands, the FCC has two problems. First, it has no rule to enforce 

if a PCS tower disrupts an AM pattern. Second, the rule that does exist 
to protect AM patterns from cellular and other Public Mobile Service 
towers is vague and ineffective. 
Couple all this with an FCC bent on downsizing its staff and closing 

many of its field offices, and AM broadcasters are faced with the real pos¬ 
sibility that PCS operators will wreak havoc on AM signals with impunity. 
We understand that a cash-strapped government agency welcomes the 

infusion of millions of dollars that PCS auctions are bringing in — but 
disrupting such an established service as the AM broadcast band to do 
so is short-sighted. 
Claims of serving the public by making the best in modem technical ser¬ 

vice available to them is a laudable aim, but in the long run, the public it 
claims to serve will not have much of a choice between interference-rid¬ 
dled services if the FCC does not protect these services from each other. 

— RW 

Did you know that ground strap exists 
as a standard product? Belden part num¬ 
bers 8660-8663 and 8668-8669 are Hat 
ground strap in various widths. 
If Mr. Alexander wants the equivalent to 

a braid on an RG-8 (say, Belden 8214), 
the braid on that is listed in that catalogue 
as having 1.1 ohm per 1.000 feet. There 
is a chart in the Belden Master Catalogue 
on page 358 that lists 10 AWG wire as 
having a resistance of 1.08 ohm per 
1.000 feet (close enough for our exam¬ 
ple). so we need 10 AWG ground strap. 
Belden 8669 flat ground strap is equiva¬ 

lent to “8.9 AWG," just a bit bigger, and 
is available on a 50-foot roll. You don't 
have to buy a huge roll. Hope this is a 
help to your readers. 

Stephen H. Lampen 
Technology Development Manager 

Belden Wire & Cable 
Richmond. IN 

Different perspective 

Dear RW, 
A recent piece. “The Annual RF for 

Radio Ritual,” by Thomas R. McGinley, 
reported on various technical presenta¬ 
tions that were made at the NAB 
Engineering Conference. Among those 
presentations reviewed was a paper that 
purported to provide a definitive compari¬ 
son between folded unipole and series fed 
antennas. The reviewer appeared to draw 
the conclusion that folded unipoles were 
of limited use as AM broadcast antennas. 
Permit me to set this matter in a differ¬ 

ent perspective. 
While one can appreciate the effort and 

intent of the authors in conducting their 
study on a folded unipole configuration, 
it must be recognized that this was an 
extremely limited study, conducted by 
individuals who have limited experience 
with folded unipole antennas. 
On the other hand, a variety of individu¬ 

als, from John Mullaney’s pioneering fold¬ 
ed unipole studies in the ’60s to Dick 
Adler’s extensive Naval Post-Graduate 

School NEC modeling efforts, have estab¬ 
lished a large base of information on fold¬ 
ed unipole-type antennas. Indeed, our 
company. LBA Technology Inc., which is 
the largest provider of folded unipole-type 
antennas in the world, has generated exten¬ 
sive experience and related performance 
data on folded unipole AM antennas. In 
fact, there are clear and considerable 
advantages in a number of areas for folded 
unipoles as AM broadcast antennas. 
It is notable that LBA Technology was 

not contacted by the study group and 
asked for its input in the design of the 
tests or their interpretation, in spite of the 
considerable knowledge that it has on the 
matter. This was unfortunate as well, as, 
in their inexperience, the study group 
used a tuning mode for their folded uni¬ 
pole that was improper with respect to 
best bandwidth conditions. 
Leaving aside arguments of bandwidth and 

efficiency, the folded unipole antenna is tru¬ 
ly a remarkable configuration for AM 
broadcasting in its ability to permit a tower 
to operate in the grounded mode, as well as 
to permit the selection of most effective 
operating impedances. In spite of the 
reviewer’s disparagement of folded unipole 
for lightning protection, it does, in fact, pro¬ 
vide a far greater measure of lightning pro¬ 
tection than does a series fed tower alone. A 
large part of the LBA Technology antennas 
are in the tropics where lightning is a great 
problem, and their effectiveness has been 
well demonstrated in that environment. 
While the LBA Technology Tunipole 

folded unipole antenna system is far 
advanced from the basic configuration 
tested in the NAB '96 report, nevertheless, 
hundreds of installations worldwide have 
demonstrated the reliability and effective¬ 
ness of the folded unipole concept in AM 
broadcasting. A more balanced and rigor¬ 
ous investigation should be exercised in 
order to set the record straight. 

Lawrence Behr 
President 

LBA Technologies Inc. 
Greenville. NC 
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High School Station 
Looks for Frequency 
by Alan Haber 

Part II of III 

WASHINGTON In the "real world" of 
professional radio, every day is fraught 
with competitive and economic pressure. 
Every day is an education for everyone 
who calls radio home. Every day is 
another page in the lesson plan of life. 

Serious students 
Thanks to radio activity at approximate¬ 

ly 229 high schools across the United 
States, students serious about the medium 
are learning the ropes early on. For them, 
the experience is a hands-on entré to a 
possible position at a professional station. 
The students working at WKR — 

Wildkit Radio — in Evanston. Ill., are 
serious about radio. The station kicked 
off its six-week inaugural run this spring 
and will return at the beginning of the 
coming school year. 
Two hours of programming was record¬ 

ed and played back the following day on 
one of Evanston Township High School's 
two cable channels, which are carried by 
Continental Cablevision in Evanston. 
This was not the first radio-oriented 

activity at Evanston Township High 
School. In the early 1960s. according to 
WKR faculty advisor Roger Badesch, 

“faculty members and students tried to 
get a radio station started." The idea was 
to provide the students with an outlet for 
expression like the school newspaper. 
Interest is so strong in WKR — more 

than 40 students worked on the shows 
broadcast this spring — that the goal now 
is to procure a frequency and graduate 
the station to the major leagues. 
"This is the first time that students, fac¬ 

ulty. administration, parents and alumni 
have pooled together all of their resources 
to try to get a frequency,” said Badesch. A 
local 1 kW. 24-hour FM signal, owned by 
a church that shares time with a high 
school in the northern suburbs, is avail¬ 
able. although it can not be identified 
while negotiations are under way. 

Behind this effort, said Badesch, is 
“strong evidence that the local cable sup¬ 
plier may be changing hands and that the 
school could lose both of its cable chan¬ 
nels or maybe one of them.” 

Not being served 
He also said that the school may priva¬ 

tize out its television production facilities. 
Badesch said the feeling is that "the city of 

Evanston and the students of the high school 
are not being served by the present stations 

licensed to the city.” 
Through an over-the-air 

signal, Badesch said WKR 
would be serving the high 
school community directly 
and addressing issues of 
concern to the community, 
the students and the par¬ 
ents in the area. 
The effort to get an over-

the-air signal — funding 
for which comes from 
alumni donations — began 
about a year and a half ago. 
“One of the parents of 

one of the students called to inquire about 
the possibility of his son working on a 
radio station at the high school,” said 
Badesch. When the parent discovered there 
was no radio station at the school, “he 
made contact with some of the administra¬ 
tors and discussed the possibility of getting 
a radio club or a radio station started." 
Through contributions, the station was 

able to secure about $70.000 worth of 
broadcast equipment and supplies from 
local fine arts station WFMT(FM) and an 

continued on page 16 

On the Air at Wildkit Radio 

Funding Options Reviewed for CPB 
by D.C. Culbertson 

WASHINGTON When Republicans 
took control of Congress in 1994, zeroing 
out all funding for public broadcasting — 
indeed, eliminating the Corporation for 
Public Broadcasting entirely — appeared 
high on their agenda. 

Recently, however. Republicans intro¬ 
duced a bill in the House and a discussion 
draft bill in the Senate providing for autho¬ 
rization of public broadcasting funds. 
Jack Fields. R-Texas, introduced the 

House bill, known as the "CPB/PBS Self-
Sufficiency Act," in February. Senator Larry 
Pressler. R-S.D.. presented the discussion 
draft in May. A recent article published by 
the conservative Heritage Foundation 
described the Pressler draft as “bold.” 
Before he left the Senate to pursue his 

race for the presidency. Bob Dole 
planned to introduce a bill that, among 
other things, set up a yearly allotment 
of $4 billion for a public broadcasting 
trust fund. Dole's recent retirement and 
the short amount of time left to intro¬ 
duce any new legislation in the current 
Senate make it doubtful that any action 
will be taken on the bill. 
In their fundamental points, the House 

and Senate bills are similar. Both pro¬ 
vide for an annual reauthorization for 
CPB of $250 million through the year 
2000 and provide ways of expanding 
and enhancing underwriting. 
Both propose the creation of a trust fund 

to support public broadcasting which 
would eliminate the need for the approval 
of funds by the government every year. 
The House bill says the money for this 
fund will come from the conversion 
and sale of vacant public television 
spectrum to the commercial sphere 
with a minimum funding level of $1 
billion. The Senate bill does not specify 
the source or level of funding. 
In both bills, the proposed fund would 

provide for the creation of a commission 
to study the current state of public broad¬ 
casting. The commission would look at 

BROADCAST 
DIRECTORIES 

AM. FM. TV. LPTV/TX Directories 
provide accurate, up-to-date information at 
your fingertips, ¿alawcr-lt* directories are 
an essential tool for consultants, engineers, 
communications attorneys, brokers and 
general managers 
When used in conjunction with 

¿atawcpld's map books, questions can be 
answered instantly. 

• Multi-service discounts 
• Custom sorted information at a glance. 
• Automatic weekly updates 
• National or Regional coverage 

W 5

daíawüplri 

1971 

800-368-5754 FAX: 301-656-5341 
e-mail: info@dataworld.com 
WWW: http://dataworld.com 

ways the CPB could leverage their 
resources better. An example would be 
studying whether it makes sense to have 
multiple public stations in the same market. 
The Fields' bill does not provide any infor¬ 

mation on the makeup or objective of the 
commission. Pressler’s bill specifies that the 
commission be made up of two Senators, 
appointed respectively by the Majority and 
Minority Leader, two Representatives, 
appointed by the Speaker of the House and 
the Minority Leader and eight individuals 
appointed by the President. 
These eight would be selected based on 

relevant experience rather than political 
affiliation like the current CPB board. In 
addition, the Secretary of Commerce, the 
Chairman of the FCC and the CPB 
President would serve as ex-officio mem¬ 
bers with no voting privileges. 
At present, the state of both bills is in 

doubt. Fields' bill is presently being 
reworked and his press secretary declined 
to give any details of its present status. 
"We're talking to everybody ... We're 

hopeful we're going to get an agree¬ 
ment," he said. 
Pressler's bill is in an even more nebu¬ 

lous state. At the end of June, it had not 
even been assigned a number. 
The Senator's press secretary simply 

said. "It's too early to say.” 
The CPB has been guaranteed funding 
— albeit declining — through fiscal year 
1998. The FY 1996 appropriation is $275 
million; in FY 1997. it is $260 million 
and in FY 1998. it is set at $250 million. 
The House Appropriations Committee 

just approved a $250 million appropria¬ 
tion for 1999. That figure still has to 
work its way through the full House and 
Senate, a potentially perilous journey. ® 

NAB Still 
Favors 
IBOC 

WASHINGTON The National 
Association of Broadcasters held its first 
Radio Board meeting of the year that 
included newly elected members in 
June. 
Both new and seasoned members 

unanimously reaffirmed the NAB 
Radio Board resolution adopted in 
January supporting an in-band, on-
channel (IBOC) digital audio broad¬ 
casting solution. 
"This Board wishes to express its grati¬ 

tude for the excellent work done by the 
DAB Task Force and to emphasize its 
continued strong support for the comple¬ 
tion of IBOC development, with the aim 
of its expeditious adoption and deploy¬ 
ment in this country.” 
Bernie Strom of USA Digital Radio 

told the board that her company will 
establish a board of advisers composed 
of broadcasters and receiver manufac¬ 
turers and will need “vocal and consis¬ 
tent support from the broadcasting com¬ 
munity for our efforts" as development 
continues. 
USADR withdrew from the DAB testing 

process in May citing an inability to 
reach an agreement on test procedures 
with the Electronic Industries 
Association. 
David Maxson of WCRB(FM) and 

David Murotake of Sanders Corp., a 
Lockheed/Martin Company, presented 
information on the FMDigital system 
which provides the technical basis for an 
on-carrier digital IBOC DAB for FM 
using existing subcarrier space (RW. 
April 3). 
Updates on radio technologies like the 

Emergency Alert Service, upcoming 
DAB field tests in San Francisco and data 
broadcasting were also provided. 
On the nontechnical side, the Radio 

Board instructed the NAB staff to sug¬ 
gest a revised fee schedule for 1997 to 
the FCC. The proposed schedule 
would base fees on a combination of 
station classification and size of its 
audience within its Grade B signal 
area. The fees are currently based on a 
station's classification regardless of 
market size. 
The Board also adopted a revised dues 
rate structure which adds new 
revenue/dues categories for stations and 
groups whose annual revenue exceeds 
$5 million. 
The old rate card topped off at dues of 
$700 a month for stations with an 
annual revenue of $5 million or above. 
The new categories range from $5 mil¬ 
lion to a new top category of $200 mil¬ 
lion and above. There is no change 
in any of the already-existing rate 
categories. 
The Radio Board re-elected Dick 

Ferguson as chairman and Howard 
Anderson as vice chairman. 
NAB staff briefed members on legisla¬ 

tive and regulatory issues including cam¬ 
paign reform legislation, performance 
rights. Forest Service/Bureau of Land 
Management tower fees, beer and wine 
advertising, tax reform for small busi¬ 
nesses. satellite DARS and the Justice 
Department and radio ownership 
expansion. ® 
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Vessel to Broadcast Message of Peace 
Former Radio Pirate Says He Will Play by the 
Rules When Broadcasting from the High Seas 

by Alan Haber 

KIOWA, Kan. A new offshore short¬ 
wave and medium wave broadcast vessel 
is set to sail and transmit from interna¬ 
tional waters by the end of summer. 
Dubbed the Electra, in honor of 

Guglielmo Marconi’s floating laborato¬ 
ry, the Electra, it is the brainchild of 
broadcaster Scott Becker and broadcast¬ 
er and former radio pirate Allan Weiner. 
The Electra, now being outfitted in high-

tech style with "more digital equipment 
than old military equipment,” according 
to Becker, will provide "a free radio voice 
that can travel to those in need.” 
The ship is “very seaworthy,” said 

Weiner. “It’s a good ship. It’s agile, nim¬ 
ble and able to get in and get out. and. 
you know, it's just what a floating radio 
station should be.” 
With no permanent home as of this 

writing — Becker said he is looking at 
France — the ship's plans are not yet 
firm. Final negotiations with a number 
of international organizations and con¬ 
cerns who will be partners in the 
Electra’s mission have not yet been 
completed. 
Weiner, the ship's chief engineer, is the 

former pirate radio broadcaster behind 
Radio New York International ( RNI ). 
Outfitted with AM. FM and shortwave 
transmitters. RNI broadcast about four 
miles off the coast of Long Island. N.Y.. 
in 1987. 

Good morning, Electra 
In 1996. however, things could not be 

more different. The Electra's mission is 
to bring listeners old-time radio shows 
and programs dealing with environmen¬ 
tal issues affecting the oceans and peo¬ 
ples of the world. 
Becker and Weiner, operating under the 

company name Lightwave Mission 
Broadcasting, are determined that the 
Electra will be a complete success. 
Weiner’s last two floating radio ships 

— the Sarah, from which RNI emanat¬ 

coming of the Electra; the ship was sold in 
1992 to MGM studios and blown up in the 
1994 movie “Blown Away." which starred 
Jeff Bridges and Tommy Lee Jones. 
Purchased just prior to the big explosion, 

the Fury, a converted North Seas fishing 
boat, saw its career end in January 1994. 
when the FCC raided the ship and confis¬ 
cated its broadcasting gear. 
These are memories made long ago. 

The memories of the government calling 
on Weiner's ventures with the Sarah and 

M.V. Fury are strong, but Becker is not 
letting them get in the way of the 
Electra's purpose. 
"I am not going to let the United States 

government squish me like an ant when 
they work for me to begin with." he said. 
The Fury, he noted, was boarded illegal¬ 
ly. “We were not doing anything wrong.” 

being done to adhere to the FCC’s rules 
and regulations. 
"The only thing I can figure is that 

whenever they see the words ‘offshore 
radio.' and then they see the (name) 
‘Allan H. Weiner.' they take it as a direct 
challenge to their authority — to their 
reasons to exist." 

Free form 
Becker, a former radio and television 

pirate who has been friends with Weiner 
for years, had parted ways with Weiner 
after the Fury episode. Becker's pairing 
with Weiner seems to have been written 
on the high seas. 

"I think the mutual camaraderie that 
comes along with being a pirate radio 
broadcaster is. if you really want to be a 
pirate broadcaster, you hook yourself up 
with the biggest one. and that's how I got 
involved with Allan." he said, laughing. 
The Electra is well on its way to fulfill¬ 
ing Becker and Weiner's goals. 

The only electromagnetic 
radiation coming off that boat will be 
from the incandescent lights. 

—-Allan Weiner 

Allen Weiner displays gear below the deck of the Electra. 

ed. and the M.V. Fury, — ended in woe. 
The Sarah was seized by the Federal 

Communications Commission and the 
Coast Guard, and Weiner was arrested 
for alleged violation of international 
law. The charge was later dropped. 
The M.V. Fury, one of whose four 

transmitters was slated to be used by 
Brother R. Stair’s Overcomer Ministry 
of Walterboro, S.C., was raided by the 
FCC for alleged illegal transmissions. 
The Sarah’s fate effectively signaled the 

As Weiner told RW in October 1994. the 
FCC stated that there were illegal trans¬ 
missions coming from the ship. 
Weiner, for his part, does not under¬ 

stand why the FCC has had problems 
with his radio ship ventures. 
“You have to realize any offshore radio 

activity that's been done, connected with the 
United States, I've usually been involved 
with." he said. “The government is the one 
that chooses to get hysterical over it." 
He said that everything possible is 

Although the sources of programming 
are not yet defined. Becker is negotiat¬ 
ing with several organizations and con¬ 
cerns around the world for this purpose. 
The ship is in “real good shape ... almost 

like a mini-submarine,” said Becker. 
“We want the general public to know 

exactly where we’re going on this one,” 
said Becker, putting a collective stake in 
the hearts of any naysayers. The Electra is 
"not going to be a bunch of radical, crazy 
kids up there playing rock ’n’ roll music. 
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We’re a free-form radio broadcaster. I 
don't want us to sound like a pirate, 
because we’re not a pirate radio station." 
An interactive site on the World Wide 

Web is planned, and Becker has been 
sending press releases to the FCC. as 
well as to the media. The commission 
has not contacted him regarding the new 
ship’s venture, and he does not plan on 
hearing from anyone there. 
The Electra will be in international 

waters, he said, and will not be flying an 
American flag. 
Becker said an independent laboratory 

will be retained to monitor the ship and 
report any RF emissions coming off of 
it. This, he said, is "the way we're going 
to get around the FCC this time.” 
Weiner said that while the Electra is 

being outfitted, he is "not even going to 
allow a microwave oven” on the ship. 
"The only electromagnetic radiation 

coming off that boat will be from the 
incandescent lights." said Weiner. 
The plan is for the Electra to broadcast 

to international target areas not yet 
determined, but outside of the United 
States. Becker did concede that signals 
can get into the United States from the 
ship's omnidirectional antenna as a 
result of atmospheric conditions. 

Meaningless without support 
The Electra soon will be sailing on its 

way to international waters. The ship is 
being outfitted with equipment. Work on 
the vessel is 90 percent completed. 
None of the work will mean anything 
without support, and Becker looks for¬ 
ward to plenty of it. 
Becker created the Offshore Society 

for supporters. Through the society, peo¬ 
ple can show their support for the 
Electra by buying T-shirts, bags and pre¬ 
paid telephone cards adorned with pic¬ 
tures of the Electra studio and the ship 
itself. 
Members will receive membership 

cards and be able to keep up with the 
ship's activities through the World Wide 
Web site. 
When the Electra is ready, both the 

media and the public will be able to 
walk through it. When the ship is in 
port. Becker said society members will 
be "welcome with open arms.” 
He said the bottom line for the Electra 

venture is to bring environmental issues 
and “peace, love and understanding 
about the oceans and the peoples around 
the world” to listeners. Both Becker and 
Weiner are excited about the future of 
the ship. 
“I think it’s fantastic," said Weiner. “I 

think it’s wonderful for the world." © 

» 

Mail or fax your current label 
and new addre&s 

(with effective date) to: 
Circulation, RW, PO Box 1214 
Falls Church, VA 22041 or 

FAX 703-99Ö-2966. 

Address changes will be 
processed within four weeks 

of receipt. Thanks! 

MOVING?... 
Don’t leave ue behind! 

Circle (133) On Reader Service Card 



July 24, 1996 Radio World 9 

Show Highlights Talkers, ISDN 
Mass., and as distant as Joan Boyd of 
BBC Belfast, and Penhendrik 
Stenstroem of Norway R4. 
Domestic network broadcasts included 

by Alan R. Peterson 

WASHINGTON The town famous for 
talk was the perfect setting for the annual 
convention of the National Association of 
Radio Talk Show Hosts (NARTSH). The 
gathering of hosts — big names as well as 
local legends — took place June 20-23 at 
the Omni Shoreham Hotel in Washington. 
Talk Radio ’96 featured panel discus¬ 

sions, exhibitors, special luncheons and 
several award ceremonies. Especially 
notable were a number of live broadcasts 
from the hotel digitally transmitted via 
ISDN equipment provided by Comrex. 

Well-known names 
Many familiar faces and voices 

attended as participants and guest 
speakers. Among the more star-studded 
sessions was the White House 
Luncheon in the hotel Regency 

I ISDN technology was used exclusively 
for live broadcasts. 

Ballroom where key speakers included 
Gene Burns. Dick Cavett and George 
Stephanopoulos. 
Notable talk radio personalities in atten¬ 

dance included Bruce Williams. Jim 
Bohannon. Alan Colmes, G. Gordon 
Liddy. Mary Matalin and Oliver North, 
among many others. 
The event culminated with the Freedom of 

Talk show host Victoria Jones 
_ broadcasting live._ 

Speech Awards and Dinner. NARTSH pres¬ 
ident Blanquita Cullum and Michael 
Harrison of Talkers Magazine were on hand 
to present the award to Alan Derschowitz, 
Michael Eisner and Bob Grant. 

Technology 
ISDN technology was used exclusively 

for all live broadcasts originating from 
the Omni Shoreham Hotel. 
All hosts used identical equipment for 

consistent sound and fail-safe redundan¬ 
cy; if one host's link failed, an exact 
replacement was located and connected 
to continue the broadcast. 
Equipment used from Comrex included 

the Codec Buddy source mixer, coupled 
to the ISDN Nexus codec. Six such con¬ 
figurations were in use with a seventh 
standing by as backup. 

Carl Abrams of the Talk America 
network and the broadcast chief engineer, 
was very pleased with the performance of 
the Nexus and the Codec Buddy. 
“I tested everything myself,” he said. “It 

went up very quickly. We were here setting 
up last night, and by 2 a.m., it all worked.” 
Abrams described the short delay of the 

Nexus as a plus for the talk performers. 
“The delay is almost nonexistent on 

foldback. There is almost no time lag 
between the caller's voice and the host, 
so it sounds natural." 
All microphones were ATM61HE 

units from Audio-Technica, which also 
provided headsets for all hosts partici¬ 
pating in the live broadcasts. 

Talk shows originating from Talk 
Radio ’96 were as local as Upton Bell 
broadcasting to WTAG(AM), Worcester, 

Talk America, United Stations, Salem Radio 
Network, Radio America, Jarvis Productions 
and Cullum Communications. (T) 

The Codec Buddy from Comrex was coupled to a 
Nexus Codec for each NARTSH broadcast. 

Introducing the Broadcast Supply Division of 
Continental Electronics Corporation, where a 
wide range of quality broadcast equipment is as 
close as the telephone. Continental Broadcast 
Supply can deliver: 

• Complete RF installations, from telemetry links 
to transmitters, antennas to towers, and 
everything in between. The most complete line 
of low, medium, and high power standard and 
custom configuration transmission products 
available worldwide. Plus, sophisticated DAB 
transmission products from Continental 
TELEFUNKEN Sendertechnik. 

• A complete array of studio equipment, including 
processors, microphones, modulators, digital 
and analog recording and reproduction systems, 
cabinetry and furniture, consoles, test equipment, 
and much more. 

• The most experienced and capable sales and 
service staff in the industry. Our people know how 
the products they sell work and can help you get 
the most out of your equipment and systems. 

1946-1996. For 50 years, Continental Electronics 
has provided excellence in broadcast transmission 
products worldwide. Refuse to compromise... 
call Continental first! 

3.96.113 

iipment, 

When We Say 
Total Can Deliver 

ole World 

CmtlrujitaL ClirtU'mlûJL 
RO BOX 270879 • DALLAS, TEXAS 75227-0879 • 214-381-7161 • FAX 214-381-4949 

Broadcast Supply Division 
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Two Proven Methods To 
Attract More Listeners. 

I Shock Jock*: About $500,000] [ 0PTIM0D 9100: About $5,000 ] 

That’s the price of succeeding in AM 
radio these days: you can buy a big 
expensive star to reach a larger audience, 
or put an 0PTIM0D-AM at the transmitter. 
Both give you the strength to be different, 
even double your audience size. But by 
“maximizing” your power with the 9100, 
you also get the closest thing to FM sound 
with unmatched efficiency. 

True, extending your reach while 
saving on power isn’t nearly as much fun 
as hiring a big, loud star*. But which 
sounds better to you: a bigger mouth, or a 
bigger bank account? 

orban 
H A Harman International Company 

s > 1995 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.oom 
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Saving Electricity and Money 
out telling him.” 
Weller said the station had not used the 

furnace at all that winter even though 
temperatures in Baltimore were in the 

Engineers Need to Make Budget-savvy Decisions 
On a Daily Basis; Expert Contractors Share Insights 
by Bob Rusk 

BALTIMORE With tighter budgets and 
smaller staffs, engineers from Maine to 
California are looking for ways to help 
their stations save money. 
In the first installment of this two-part 

story, Dwight Weller, chairman of 
Chapter 46 of the Society of Broadcast 
Engineers (SBE). talked about several 
creative ways to lower expenses. 
The second installment will feature rev-

enue-saving tips from national SBE 
President Terrence Baun. 

Subcarriers 
In addition to money-making ventures 

like leasing empty tower space and 
renting out the 67 kHz and 92 kHz sub¬ 
carriers. Weller discussed ways he 
managed to save stations money, 
including things as simple as lowering 
the electric bill. 
As director of engineering for the WLG 

Legends Radio Network. Weller eliminat¬ 
ed all of the lights on the three towers for 
WWLG(AM), Baltimore. 
"When I looked over the station license. 

I discovered they were below the height 
(requirement). You don’t have to light 
anything under 200 feet," he said. 

In 1989, Weller, who also heads Weller 
Audio-Visual Engineering, which spe¬ 
cializes in remote equipment rental and 
station maintenance, studied the four-
tower. in-line directional AM array of 
WCBM(AM) on 680 kHz. All four 365-
foot towers were lighted. 
"Aesthetically, it looks pretty." he said, 

"but it equates to dollars and cents." 
Weller applied to the Federal Aviation 

Administration for relief of the lighting 

the cost of trash removal and the tele¬ 
phone bill to occupy idle man-hours." 
He said that meter readers sitting around 

to comply with the old FCC rule tended 
to fidget with transmitter tuning and oth¬ 
er technical areas. That meant more on¬ 
site visits than Weller has to do now. 

Weller estimated that the station spent 
about $1.500 to make the station remote 
controlled while still complying with the 
EBS requirements so they could control 
WASA from Baltimore. 
"The payroll we recovered by eliminat¬ 

ing the operator on duty paid for the 
remote-control equipment in less than 
two weeks.” 
Shrinking staffs mean that it is essential 

to develop relationships with engineers at 
other stations, which can prove vital in an 
emergency. 
"If I blow a tube, it's not uncommon for 

money having lines put in that you won't 
frequently use. 
But if you do spend the money, use 

those lines for multiple purposes. At 
WWLG. we have a switch-over matrix 
that uses part of our business lines at 
night for our sports talk show, rather than 
maintaining a separate bank of phone 
numbers.” 
Much of Weller's work for WWLG is 

done on the phone from the office in his 

home. Instead of incurring the expense of 
billing long-distance calls back to the sta¬ 
tion or using a calling card, he had an 
off-premises extension installed. It costs 
just $20 a month and shows up on the 
station's bill. 

Turn up the heat 
When Weller worked at WLIF(FM) in 

Baltimore, the transmitter provided so 
much heat for the studios and offices that 
the oil furnace was not needed. 
"We had a trade with a local oil compa¬ 

ny,” he recalled. “A deliveryman came 

Dwight Weller 

teens and 20s for several weeks. 
"It got so hot in the station that we had 

to open the windows,” he said. 
Using the transmitter as a heater, how¬ 

ever, can be tricky. 
“You have to neutralize the exhaust-air 

pressure before you suck it into the air 
return of the building furnace, and 
humidity must be added to the air going 
to areas occupied by people," explained 
Weller. "You must have the neutralizing 
chamber before sending the air to your 
furnace so that nothing can go wrong 
with your transmitter's cooling that could 
put you off the air." 
This works equally well with AM trans¬ 

mitters. A 50.000 W setup “probably 
gives off enough heat to keep an entire 
schoolhouse warm." said Weller. "Even if 
you can't pull the heat off the top of the 
transmitter, you can blow a fan at a mod¬ 
erate speed across the cabinet. You'd be 
surprised by how much that will warm up 
a room." 
Even when the transmitter is not located 

in the same building as the studios and 
offices, its heat can still keep the engi¬ 
neer's quarters warm. 
"It’ll be nice and cozy when you go in,” 

said Weller. "You won’t need any supple¬ 
mental heat; but if you depend on that to 
heat the site and the station gets blown 
off the air in the winter, it’s going to be a 
cold night.” 
He stressed that for every cubic foot of 

air sucked out of the transmitter room, 
stations must have adequate intake to the 
transmitter to replace it. 
Weller, who will occasionally double as 

an announcer when duty calls, stressed 
that in addition to helping stations save 
money, engineers should also think about 
saving their own jobs. 
"You can wear a bunch of different 

hats and justify your existence," he said. 
"You’ll be more likely to stay around in 

Know who has what equipment. Share 
your secrets with everybody. 

—Dwight Weller 
Weller Audio-Visual Engineering 

requirement and was granted an attach¬ 
ment to WCBM's license that only 
required lighting on towers two and four. 
"That saved 50 percent of the mainte¬ 

nance and lighting costs — amounting to 
hundreds of dollars a year," he explained. 
Although some might say that is not a 

lot of money, Weller said "If you’re a 
small-town AM station, I think you'd 
focus on anything that could save you a 
couple hundred dollars." 

In many cases, it costs a radio station 
money to follow the FCC rules. That is 
changing with deregulation. 
WWLG originates programming and 

sends it to WASA(AM) in Havre de 
Grace, Md. — about 40 miles north of 
Baltimore. The station kept meter readers 
there when the FCC required an operator 
on duty. 
“When that rule went away in October 

1995, so did they." said Weller. "Cost sav¬ 
ings arc much greater now. Just having 
people in the building is a negative cost 
factor because climate-control for humans 
costs more than what an older tube-type 5 
kW transmitter requires, not to mention 

me to get one from a station across town 
rather than paying a lot of money to have 
something shipped in overnight," said 
Weller. "Know who has what equipment. 
Share your secrets with everybody." 

Leave equipment on 
Some station employees may resist the 

idea, but leaving equipment turned on 24-
hours-a-day will significantly extend its 
life. 
"It'll cost you a little more in electrici¬ 

ty." acknowledged Weller, "but the equip¬ 
ment will last 10-times longer. Even if 
you're a daytimer, leave the equipment 
on when you're not at the station. The 
surge when you turn it on is what blows 
things up. Your maintenance factor will 
go down dramatically if you leave equip¬ 
ment on." 
One of the biggest monthly expenses 

most radio stations have is the phone bill. 
The engineer can make several sugges¬ 
tions that will help lower it. 
“If you're doing a remote that happens 

just twice a year, use your in-house 
lines,” said Weller. "Don't spend extra 

out to fill the tank. When it needed just 
three gallons, he was irritated and 
thought we had switched the trade with-

a full-time capacity rather than being 
replaced by a part-timer or contract 
engineer." 

ABG is 
Studio Furniture 

Our furniture systems offer you the industry's most 

extensive list of standard features, including: 

• Complete delivery, set-up and 

installation 

• PC/Video monitor arms 

• Pull out keyboard drawers 

• Durable Pionite® laminate 

• AC wiring and cable runs 
• Cooling fans and ventilation ducts 

• Solid oak trim 

• Uncompromised construction 

• Leveling feet at each corner 

• Heavy duty EIA standard rack 

rails drilled and tapped 

• Smoked plexiglass panels for 
unused spaces 

• Choice of colors 

If you're thinking of upgrading your facility, 

you can't afford not to call us! 

Please call today for full color brochure. 
SOUTHEASTERN SALES OFFICE MAIN SALES OFFICE 
200 Fareway Drive, Suite 2 
Smithfield. North Carolina 27577 
Phone: 800-369-7623 

Fax: 919-934-8120 

2342 S. Division Avenue 
Grand Rapids, Michigan 49507 
Phone: 800-999-9281 
Fax: 616-452-1652 

WESTERN SALES OFFICE 
P.O. Box 1638 
Palmdale, California 93550 
Phone: 800-858-9008 

Fax: 805-273-3321 

YOU MAY ALSO REACH US ANYTIME VIA ELECTRONIC MAIL 
cServe: 75371.144 

internet: support@abg.com 

web site: www.abg.com 

For 36 years 

Q ABG 
J Audio Broadcast Group Inc. 
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The following is Radio World’s quarterly listing of ROS stations, equipment and receiver 

manufacturers, and service providers If you would like to be included in the next listing, 

contact Lynn Meadows at 703-998-7600, extension 1 22. 

Encoder Equipment Decoder Equipment RPS Automation Equipment/Software 
AEV Advanced Digital Systems Audio Broadcast Group 
Axcess Global Communications Corp. Audio Broadcast Group Milestone Technologies 
Audio Broadcast Group Belar Electronics Labs Inc. 
Aztec S.A. Harris Allied Consumer Receivers 
Broadcast Supply Worldwide Inovonics Advanced Digital Systems 
Circuit Research Labs RDS Diagnostix Audio Broadcast Group 
Harris Allied Rhode & Schwarz Inc. Axcess Global Communications Corp. 
Inovonics Delco Electronics 
Modulation Sciences Pata/lnformatiqn Services/Paging/GPS Denon Electronics 
RE America Inc. Circuit Research Labs Grundig 
SCA o^vS Coupon Radio Harris Allied SCA Data Systems qq Onkyo 

Axcess Global Communications Corp. Pioneer 
VG Broadcast Nokia Paging Inc. 

Data Mon.tors/Test Equipment Termpin^ Comm “Jan’eiSgit^ysiems 
Belar Electronics Labs Inc. Aztec SA 
Modulation Sciences EAS RDS Equipment Harris Allied 
RDS Diagnostix Sage Alerting " ’ Modulation Sciences 

Advanced Digital Systems 
1 3909 Bettencourt Street 
Cerritos, CA 90703 
Contact: Mike McCoy 
800-888-5244 
RDS receivers for the PC, Data receivers, RDS 
decoder chipset, RDS, RBDS paging receivers, 
EAS receivers 
Reader Service 209 

AEV 
Via Saviolo, I /E 
I-40017 Le Budrie 
Di S.G.Persiceto - BO 
Italy 
Encoder equipment 

Audio Broadcast Group 
2342 S. Division Ave 
Grand Rapids, Ml 49507 
Distributors of a wide range of RDS products including 
encoders, decoders and related hardware and software. 

Axcess Global Communications Corp. 
6620 Riverside Drive #200 
Metairie, LA 70003 
Robert L. Adams, President 
Phone: 800-264-3777 

AMESS' 
Global 

RBDS paging systems and Panasonic RBDS 
paging receivers 
Reader Service 1 49 

Aztec 
31 rue du Chemin de Fer 
F-67200 Strasbourg 
France 
RDS data receivers and RDS/RBDS encoders for radio text, data 
transmission, paging 

Belar Electronics Labs Inc. 
PO Box 76 
Devon, PA 19333 
David Hirsch 
610-687-5550
Makers of the only complete RDS/RBDS 
monitor that measures pilot/RDS phase 
Reader Service 148 

Broadcast Supply Worldwide 
7012 27th Street West 
Tacoma, WA 98406 
Provides RDS Encoders and Decoders 

Circuit Research Labs 
2522 W. Geneva 
Tempe, AZ 85282 
Contact: Jack Otterson 
602-438-0888 
Professional RBDS/RDS encoder, RBDS 
in-house and full TNPP Paging Systems 
Reader Service 68 

Coupon Radio 
10 Rockefeller Plaza 
New York, NY 10020 
Information services 

DCI 
10121 Miller Ave 
Cupertino. CA 95014 
Global positioning 

Delco Electronics 
1 Corporate Center MSCT-16A 
Kokomo, IN 46904 
RDS receivers available for vehicle installation 

Denon Electronics 
222 New Road 
Parsippany, NJ 07054 
Contact: John Casey 
201-575-7810 

DENON 
RDS Tuners, Receivers, and 
car audio head units 
Reader Service 67 

Harris Allied 
3712 National Road West 
Richmond, IN 47374 
Carries encoders, decoders and receivers 

Grundig 
3520 Haven Ave. Unit L 
Redwood City, CA 94063 
Portable shortwave receivers with AM, FM, RDS 

Inovonics 
1305 Fair Ave. 
Santa Cruz, CA 95060 
Contact: Anne Chaney 
408-458-0552 
Low cost RDS/RBDS Encoder; comprehensive 
Decoder/Reader 
Reader Service 1 69 

Io Research Pty. Ltd. 
Level 1, 30 Kings Park Road 
West Perth, WA 6005 
AUSTRALIA 
RDS equipment, signs. In Car Information System, etc. 

Milestone Technologies 
2221 Mariner Circle 
Raleigh, NC 27603 
Data Broadcasting file transfer software (SATX) compatible with 
RDS 

Modulation Sciences 
12A World's Fair Drive 
Somerset, NJ 08873 
Encoders, monitors, data receivers 

Nokia Paging Inc. 
12345 Starkey Road, Su 
Largo, FL 34643 
Contact: Markku Lento
813-532-4241 PAGING 
Paging specialists 
Reader Service 7 

NOKIA 

Onkyo 
200 Williams Drive 
Ramsey, NJ 07446 
RDS receivers and tuners 

Pioneer 
2265 East 220th Street 
Long Beach, CA 90810 
Receiver manufacturers 

RDS Diagnostix 
74 Hanover 
Mountain Lakes, NJ 07046 
Test/Decoder 

RE America Inc. 
31029 Center Ridge Road 
Westlake, OH 44145 
Contact: Cathy Huth 
216-871-7617 
Complete line of third generation RDS 
encoders for broadcast, data, GPS and 
paging applications. 
Reader Service 108 

Rohde & Schwarz Inc. 
4425 Nicole Drive 
Lanham, MD 20706 
RDS/RBDS Encoders and Decoders 

Sage Alerting 
700 Canal Street 
Stamford. CT 
EAS Equipment with RDS 

SCA Data Systems Inc. 
2912 Colorado Ave., Suite 200 
Santa Monica, CA 90404 
Encoders 

Specialized Comm. 
1638 153rd St. SE 
Bellevue, WA 98007 
Contact: Allen Hartle 
206-641-9043 

\ ■ 

Software provides artist, songtitle and 
miscellaneous data distribution 
Reader Service 188 

Terrapin 
I 1958 Monarch Street 
Garden Grove, CA 92641 
IVHS Services/Differential GPS 

VG Broadcast 
Hayworthe Villa, Haywards Heath 
West Sussex RHI6 IDB 
United Kingdom 
Encoders for radio broadcasters 

EIA Web site: www.eia.org/cema 
NAB Publication: RDS Applications: 
Opportunities for Radio Broadcasters 

(800) 368-5644 
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TOTAL 
STATIONS 

= 617 

Station 

ALABAMA 
WZYPI M 

WRJM-FM 

Freq. City 

Athens 

Geneva 

ARIZONA 
KZZZ-FM 
KBZR-FM 

KEDJ-FM 

KHOT-FM 

KKFRFM 

KLVA-FM 

KPHF-FM 

KRIM-FM 

KTWC-FM 

KZZP-FM 

KSLX-FM 

Kingman 

Phoenix 

Phoenix 

Phoenix 

Phoenix 

Phoenix 

Phoenix 

Phoenix 

Ptsoenix 

Phoenix 

Scottsdale 

CALIFORNIA 
KSBR-FM 

KALX-FM 

KPFA-FM 

KPFB-FM 

KSIQ-FM 

KFMF-FM 

KPPL-FM 

KVHS-FM 

KOHL-FM 

KUFX-FM 

KCRH-FM 

KFSG-FM 

KHQT-FM 

KCRWFM 

KKBT-FM 

KKGO-FM 

KKLA-FM 

KLSXFM 

KPCC+M 

KPFK-FM 

KPWRFM 

KREA-FM 

KSCA-FM 

KTWVFM 

KUSC-FM 

KATMFM 

KHOP-FM 

KCSN-FM 

KPLM F M 

KSHAFM 

KFOX-FM 

KNPR-FM* 

KRXO-FM 

KSFMFM 

KSDS=FM 

KPBS-FM 

KYXY-FM 

XTRA-FM 

KALX-FM 

KDFC-FM 

KECG-FM 
KEAR-FM 

KALW-FM 

KFFG-FM 

KFOG-FM 

KFRC-FM 

KKHI-FM 
KKIO-FM 

KKSF-FM 

KUSF-FM 

KSJO-FM 

KCBX-FM 

KDBFM 

KUSP-FM 

KSTN-FM 

Anaheim 

Berkeley 

Berkeley 

Berkeley 

Brawley 

Chico 

Colusa 

Concord 

Fremont 

Gilroy 

Hayward 

Los Angeles 

Los Altos 

Los Angeles 

Los Angeles 

Los Angeles 

Los Angeles 

Los Angeles 

Los Angeles 

Los Angeles 

Los Angeles 

Los Angeles 

Los Angeles 

Los Angeles 
Los Angeles 

Modesto 

Modesto 

Northridge 

Palm Springs 
Redding 

Redondo Beach 

Ridgecrest 

Sacramento 

Sacramento 

San Diego 

San Diego 

San Diego 

San Diego 

San Francisco 

San Francisco 

San Francisco 

San Francisco 
San Francisco 

San Francisco 

San Francisco 

San Francisco 

San Francisco 

San Francisco 
San Francisco 

San Francisco 

San Jose 

San Luis Obispo 

Santa Barbara 

Santa Cruz 

Stockton 

COLORADO 
KBCO F M 

KKFMTM 

KCDC F M 

KCFR-FM 

KHIH-FM 

KKHKFM 

KMJI-FM 

KOSI-FM 

KVOD FM 

KWBIFM 

KXKL-FM 

KXPK-FM 

Boulder 

oloiado Springs 

Denver 

Denver 

Denver 

Denver 

Denver 

Denver 

CONNECTICUT 
WSHUFM 

WPKT-FM 

DELAWARE 
WSTWFM 

Fairfield 

DISTRICT OF COLUMBIA 
WAMU FM 

WASH F M 

WAVA-FM 

WEBR-FM 

WETA-FM 

WDCU-FM 

WGAYFM 

WGTS-FM 

WHUR-FM 

WKYS-FM 

WMMJ-FM 

WPFW-FM 

WRCY-FM 

WWDC-FM 

FLORIDA 
WAPN-FM 

WNDB-FM 

WSFP-FM 

WUFT-FM 

WAOAFM 

WAFG-FM 

WAMR-FM 

WLRN-FM 

WLYF-FM 

WRMF-FM 

WRTO-FM 

WTMI-FM 

WDIZ-FM 

WEAZ-FM 

WHTQ-FM 

WJRR-FM 

WLOQFM 

WMFE-FM 

WMMO-FM 

WOCL-FM 
WOMX-FM 

WPCV-FM 

WTLM-FM 

WWKA-FM 

WUCF-FM 
WOWW-FM 

WFLZ-FM 

WFTI-FM 

Washington 

Washington 

Washington 

Washington 

Washington 

Washington 

Washington 

Washington 

Washington 

Washington 

Washington 

Washington 

Washington 

Washington 

Daytona Beach 

Daytona Beach 

Ft Myers 

Gainesville 

Melbourne 
Miami 

Miami 

Miami 

Miami 

Miami 

Miami 

Miami 

Orlando 

Orlando 

Orlando 

Orlando 

Orlando 

Orlando 

Orlando 

Orlando 

Orlando 

Orlando 

Orlando 

Orlando 

Orlando 

Pensacola 

Tampa 

Tampa 

WHPTFM 

WLVU-FM 

WSJT-FM 

WUSA-FM 

GEORGIA 
WABE-FM 

WCLK F M 

WGHRFM 

WKLS-FM 

WMKJ-FM 

WNNX FM 

WRFG FM 

WWEV-FM 

WZGC-FM 

WSTH FM 

WDMG-FM 

WJTGFM 

WEAS-FM 

WSTR-FM 

WRAF EM 

WAF F-FM 

IDAHO 
KCIX-FM 

ILLINOIS 
KN VIM 

WRMS FM 

WCILFM 

WCBHFM 

WLRW-FM 

WARG FM 

WBEZ-FM 

WCCO-FM 

WFMT-FM 

WJCH-FM 

WJKL-FM 

WJMK-FM 

WKKDFM 

WKQXFM 

WLLI-FM 

WNIB-FM 

WNUR-FM 

WOJO-FM 

WRSE FM 
WXRT-FM 

WLS-FM 
WNUAFM 

WSSD-FM 
WZSR-FM 

WNU-FM 

WEITEM 

WYDS-FM 

WZNX-FM 

WLLR-FM 

WAAG-FM 

WWTE FM 

WGLO-FM 

WFYR-F M 

WSWT-FM 

WDBR FM 
WPGU-FM 

WGFA-FM 

INDIANA 
WYEZ-FM 
WSHWFM 

WXKE FM 

WENS-FM 

WZPLFM 

WITZ-FM 

WZWZ-FM 

WWKII M 
WEZVFM 

WGLM-FM 

WMRI-FM 

WL1A FM 

WLEZ FM 

IOWA 
KGRS-FM 

WMT-FM 

KMGO-FM 

KRVR-F M 

KMFGFM 

KRKOFM 

KLYV-FM 

KIAO-FM 

KOEL-FM 

KOLK-FM 

KJJC-FM 

KDCRFM 

KUOO-FM 

kayl-fm 

KANSAS 
KYQQ-FM 

KLLS-FM 

KKCl-FM 

KFKF-FM 

KFDI-FM 

KENTUCKY 
WMMI4M 

LOUISIANA 
WGGZ-FM 

KQXL-FM 

■ 

WYCT-FM 

KFXY-FM 

WNOE-FM 

KMJJ-FM 

MASSACHUSETTS 
WBCS-FM 

WBUR-FM 

WERS-FM 

WGAO-FM 

WGBH-FM 

WUMB-FM 

WJMN-FM 94 5 

WMJX-FM 

WBOS-FM 

WFPB-FM 

WBOQ-FM 

WSSH-FM 

WATD-FM 

WXKS-FM 

WCRB-FM 

WAAF-FM 

WBPR-FM 

MARYLAND 
WFSI-FM 

WHFS-FM 

WEM-FM 

WERO-FM 

WGRX-FM 

WIW-FM 

WOCT-FM 104 3 

Tampa 

Tampa 

Tampa 

Tampa 

Atlanta 

Atlanta 

Atlanta 

Atlanta 

Atlanta 

Atlanta 

Atlanta 

Atlanta 

Atlanta 

Douglas 
Macon 

Savannah 

Smyrna 

Toccoa Falls 

Valdosta 

Boise 

Alton 

Beardstown 

Carbondale 

Casey 

Champaign 

Chicago 

Chicago 

Chicago 

Chicago 

Chicago 

Chicago 

Chicago 

Chicago 

Chicago 

Chicago 

Chicago 

Chicago 

Chicago 

Chicago 

Chicago 

Chicago 

Chicago 

Chicago 

Chicago 
DeKalb 

Decatur 

Decatur 

Decatur 

East Moline 

Galesburg 

Lincoln 

Pelan 

Pelan 

Peoria 
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Is Seagrams Inviting Disaster? 
by Frank Montero 

WASHINGTON Sometimes business 
competitors have to be forced by rule or 
statute to do or not do something. Other 
times, industries agree to take collabora¬ 
tive action because it is in their collective 
interest. 

Self-imposed quarantine 
So it was with advertising liquor on 

radio and television. For nearly fifty 
years, hard liquor manufacturers 
observed a "gentleman’s agreement" to 
avoid advertising their products on the 
airwaves. 
So effective was the industry's self-

imposed ban that many assumed that air¬ 
ing hard liquor ads — like airing ciga¬ 
rette ads — was illegal. But as many 
recently discovered when Seagrams 
decided to run spots for its Crown Royal 
whiskey on a Texas television station, it 
is not. 
Liquor companies began the ban after 

Prohibition in an effort to calm the con¬ 
cerns of prohibitionists following enact¬ 
ment of the 21 st Amendment. 
Over the years, the self-imposed quar¬ 

antine effectively cut the cost of advertis¬ 
ing because every liquor manufacturer 
knew his competitors were doing the 
same. If one company broke the truce, it 
was argued that the flood gates would 
open. 
The voluntary ban sheltered the liquor 

industry from the public outcry faced by 
cigarette and other tobacco companies 
that advertised on radio and television in 
the 1960s and 1970s. Like nerve gas or 
nuclear weapons, advertising on the air¬ 
waves was one weapon no one wanted to 
use for fear of the backlash. 
With this self-imposed prohibition, 

there was never any perceived need for 
law makers to take action. Consequently, 
the liquor companies did not have to suf¬ 
fer through the bad publicity and loss of 
good will that the tobacco industry faced. 

Unlike tobacco, there is surprisingly lit¬ 
tle federal regulation of alcohol ads on 
the airwaves. Years ago. advertising dis¬ 
tilled spirits was not allowed under the 
National Association of Broadcasters 
Code of Self-Regulation. That Code was 
subsequently challenged by the Justice 
Department and then eliminated. 
Currently, although many states regulate 

alcohol advertising, the only federal reg¬ 
ulation is an obscure ATF regulation that 
prohibits advertisers from listing the 
alcohol content of beer. 
In contrast, many remember tobacco 

advertisements slowly being pulled off 
the air beginning with the Marlboro man 
and lasting until cigarette ads were com¬ 
pletely banned. Ads for little cigars and 
chewing tobacco ("just a pinch between 
your cheek and gum") were finally 
banned in 1986. 

Shock and condemnation 
The alcohol industry's Pax Romana 

may be coming to an end with the 
Seagrams spots. Although the Seagrams 
ads have attracted considerable attention, 
hard liquor ads have appeared on radio 
and television in the past, most notably 
on Spanish language stations in the 
United States and Puerto Rico, where 
they raised little attention. 
In contrast, many have responded to 

Seagrams ads with shock and condemna¬ 
tion. Seagrams and some broadcasters 
point out that beer and wine have 
enjoyed a relatively free reign in adver¬ 
tising over the airwaves. 
In fact, while liquor advertisers have 

kept each other at bay. they watched their 
share of the overall alcoholic beverage 
market erode in comparison to beer and 
wine sales. 
With the running of the Seagrams ads. 

all eyes are on other liquor manufacturers 
to see if they also break ranks and begin 
running television and eventually radio 
advertisements. Thus far. Seagrams’ 
competitors appear to be staying the 

course to see what the fallout will be. 
One immediate reaction was the intro¬ 

duction of a bill into Congress by 
Representative Joe Kennedy (D-Mass.) 
that, if enacted, would ban hard liquor 
ads from the airwaves. 
Moreover, the Crown Royal spots could 

fuel the ongoing debate about whether 
certain beer ads. most notably "Spuds 
Mackenzie" and the very popular 
Budweiser frogs, which critics claim are 
aimed at young audiences, should be 
banned or regulated. 
Not coincidentally. Kennedy has also 

introduced legislation that would signifi¬ 
cantly restrict the types of beer and wine 
ads that can be aired. Some claim that the 
particular Crown Royal spot in question, 
which features two dogs with a school 
graduation theme and identifies the dog 
holding the Crown Royal bottle as the 
“valedictorian." is clearly aimed at a 
young student audience. 
The broadcasting industry has generally 

opposed legislation that would prohibit 
the advertisement of hard liquor on the 
airwaves, although most would prefer to 

> continued from page I 

have drifted out of compliance without 
realizing it. If so. it should be brought 
back into compliance. 
Once the tower is erected, a test should 

be done to determine how much the AM 
pattern was distorted. If necessary, a 
detuning system should be designed and 
put on the new tower. 
Finally, another set of measurements 

should be taken and sent to the FCC. 
John Furr of John Furr & Associates 

Inc., a communications consulting com¬ 
pany that represents broadcasting, cellu¬ 
lar and PCS companies, called the before 
and after measurements an "insurance 
policy” for cellular operators against 
future demands to pay for repairs. 
Likewise, explained Jackson, an AM sta¬ 

tion may want to know they were fully 
compliant before the new tower went up. 
Nott said that skipping the first measure¬ 
ment is troublesome because without it. it is 
hard for the person detuning the new tower 
to know for certain where the problem is. 
Without prior measurements, the new 

tower owner will be considered responsi¬ 
ble even when AM pattern disruption is 
not necessarily his or her fault. 

Solving the situation 
Most everyone agreed that educating 

cellular and PCS engineers about the 
rules and regulations could reduce the 
last-minute calls for emergency detuning. 
Still, without a rule covering new PCS 

towers. PCS engineers using 22.371 are 
basically complying voluntarily — some¬ 
thing Jackson said he appreciates. 
Staff in the Mass Media Bureau and 

Commercial Wireless Branch are work¬ 
ing together to find a solution. Jackson 
agreed that the best solution might be a 
rewrite of rule 22.371 to make it less 
vague and expand it to apply to the new 
PCS towers. 
While the onus is on the wireless com¬ 

panies. it is clear radio stations need to be 
watchful of their own backyards. 
WFGW in Black Mountain. N.C., has 

first-hand experience with a backyard 

maintain the status quo under the volun¬ 
tary ban. especially if it keeps safe the 
legality of beer and wine advertisements 
and the millions of dollars of advertising 
revenues that go with them. 
NAB President Eddie Fritts has stated. 

"We oppose any advertising ban on any 
legally produced product" and that the 
proposed legislation is "unnecessary.” 
In addition, many point out that even if 

other liquor companies follow suit and 
begin producing television or radio spots, 
there is no guaranty that the stations or 
the networks will run them. Most major 
television networks have stated that they 
will not air hard liquor spots either on 
their network programming or on their 
owned and operated stations. 
However, one thing is clear: The ads 

will stoke the controversy. They could 
also lead the liquor industry into a public 
relations quagmire like the one that con¬ 
sumed tobacco companies — a quagmire 
that alcohol manufacturers had carefully 
avoided for so many years. 
Frank Montero is a communications 

attorney and partner with the 
Washington law firm Fisher Wayland 
Cooper Leader and Zaragoza. L.L.P. 
Contact the firm at (202) 775-5662 or 
e-mail fmontero@fwclz.com © 

tower. A cellular company’s consulting 
engineer notified the station it would be 
putting up a tower and making the neces¬ 
sary measurements. 
A month later, the tower was up. said 

Chief Engineer Tim Neese, but no pre¬ 
construction measurements had been tak¬ 
en. The company then took nominal mea¬ 
surements and said the new tower never 
affected the WFGW's patterns. 
Neese said the FCC assured WFGW 

that the cellular company would not get a 
license until they did a proof. That was in 
the late summer of 1995. 
Although Neese does not know if the 

company has a license now. he does 
know they have not done a proof because 
nobody has contacted him to make the 
necessary arrangements to do so. 
Neese had two suggestions for other 

AM stations. First, as soon as a station 
knows that there will be a tower built, 
it should contact its legal counsel and 
go on record with the FCC indicating 
that it is aware of the new tower and 
expects the tower's owners to follow 
the regulations. 
Second, said Neese, follow the whole 

construction process through and keep a 
paper trail with yourself, the commission 
and the company building the tower. 
If it is too late and the tower is already 

up. AM owners have two responsibilities. 
First. Bill Ball of the AM Branch recom¬ 
mended sending a letter of complaint to 
the chief of the Wireless Bureau. The 
Bureau will then tell the PCS or cellular 
company to correct the problem. 
Second, regardless of who is at fault, the 

AM branch will not tolerate interference. 
As Ball explained, when a station's pat¬ 
tern is distorted, it is not just an isolated 
problem. It is a question of interfering 
with other stations — especially when it 
comes to directional antennas. 
The station should check with the Mass 

Media Bureau to make sure it may oper¬ 
ate with a slightly altered pattern. 
Otherwise, the station may have to reduce 
power or make other temporary arrange¬ 
ments until the matter can be resolved. (J) 
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NAB Briefs Justice 
> continued from page I 

that the trend in radio station consolida¬ 
tion authorized by the new legislation 
should not raise antitrust concerns. 
The paper provides advertising revenue 

figures and an extensive explanation of 
media competition for advertising dol¬ 
lars. The NAB also explains the econom¬ 
ic factors that have led to the consolida¬ 
tion taking place in various markets and 
the reasons the consolidation will benefit 
the radio industry. 
According to the NAB. "the substantial 

constraints that even powerful broadcast¬ 
ers would face because of competition 
should be recognized." The NAB notes 
that the more than 10.000 radio stations 

in the United States account for only 7 
percent of national media advertising rev¬ 
enues. while TV accounts for over 20 
percent and newspapers control approxi¬ 
mately 23 percent. 
"In selling its advertising slots, a radio 

station competes in a product market that 
includes other radio stations and a host of 
other media." the paper states. This com¬ 
petition between radio and other media is 
explained in detail through examples of 
RAB sales tactics. 
The paper outlines ways in which radio 

sales staffs use comparative materials to 
"divert advertising dollars from other 
media to radio (and prevent the substitu¬ 
tion of other media for radio) and 

increase radio's current share of the 
‘advertising pie.' ” 
"The very fact that the radio industry 

sponsors an organization like RAB and 
devotes significant resources to compet¬ 
ing against other media indicates the 
intensity of this intermedia competition." 
the paper states. 
The NAB also contends that there are 

no advertisers beholden to radio, nor is 
there a category of advertisers who have 
reason to maintain radio advertising in 
the face of rate increases. 

In its discussion about competition 
within the radio industry itself, the NAB 
points out that because stations can and 
do switch formats in search of larger 
audiences, intense competition prevails. 
Data is provided that shows how top 

stations in specific markets failed to 
retain the top slots over the years. The 

The Legend 
Continues. 

The Old Standard. 
Our M267 Mixer is more than the best selling mixer 

of the last ten years It's the most versatile, the most 
durable, and the best performing. You trust it in your 
rack - you trust it on the road. And while production 
environments have changed, your mixer remained the 
same. Until now 

The New Standard. 
Our new M367 Portable Mixer gives you all the 

reliability and durability of the M267, plus a list of new 
features and improvements. We made it over 25 dB 
quieter with a low noise circuit — ideal for digital formats. 
We added two more mic line inputs, bringing the total to 
six. We added peak LEDs. And we gave it 12 and 48-volt 
phantom power for your condenser mies. 

What we didn't change was its toughness. It's still 
made with a rugged all-metal chassis and manufactured in 
the USA with legendary Shure durability. 

The New Features. 
Without increasing the size, we were able to pack in 

dozens of new features and improvements The M367 
has all the features of the M267 plus: 

• Input peak LEDs 
• Detachable power cord 
• Two XLR outputs 
• Easy-access side battery compartment 
• Headphone monitor circuit 
• Output peak/limiter LED 
• Balanced, 2-position mix bus 
• Adjustable limiter threshold 
• Battery/AC VU meter illumination 
• Monitor input sensitivity selector 
• Program/monitor input selector 
With the Shure M367 mixer, we've just raised the 

standards. It’s time you raised yours. 

For The Shure Dealer Nearest You, 
Call I-800-25-SHURE. 

THE SOUND OF THE PROFESSIONALS ...WORLDWIDE. SHURE 

NAB states that this data is an "indication 
of the vulnerability of even the largest 
radio broadcasters to competition from 
innovative competitors." 
The paper states that this vulnerability to 

loss of position is one of the factors that 
will prevent the exercise of market power 
by a station or group of stations. Another 
factor cited is the fact that radio sells a 
"perishing" product: air time, which can¬ 
not be stored and sold at a later time. 
The NAB states that the fragmentation that 

exists in the radio industry today is a legacy 
of the historical FCC regulations. With the 
relaxation of ownership rules for the radio 
industry there is a move toward a “more 
effective allocation of industry assets. The 
improved operation of the industry will 
result from both operating and management 
efficiencies that will reduce the costs faced 
by broadcasters, and by improving the mix 
and quality of product offerings available to 
listeners and advertisers.” ® 

High School 
Fights for 
Air Time 

continued from page 6 

alumnus of the school who has owned 
stations in Michigan. 
The station now has a production mixer 

used as its broadcast board, three cart 
machines, two compact disc players, two 
reel-to-reel tape recorders, a turntable, 
microphones and a dual cassette recorder. 
The two compact disc players and dual-cas¬ 
sette recorder were provided by the school. 
The students working at WKR are find¬ 

ing out about the process necessary to get 
an on-air frequency. 
“Evanston's always had a very strong 

radio and TV curriculum,” said Badesch, 
noting that the high school offers radio 
classes. "For this coming school year, 
they have just revamped the curriculum 
and brought in a new teacher, new text 
books and new direction." 

Real-world training ground 
The school’s radio classes cover tech¬ 

nique, production and the running of 
radio stations, among other things. Three 
one-semester courses will be offered, 
after which students can get their radio 
fix by signing up for independent study 
and internship programs. 
Badesch said the school board has been 

“extremely supportive” and “very enthu¬ 
siastic" about WKR. The board is “very 
excited about the fact that we've been 
able to get so much equipment donated 
and that the students have taken such a 
strong, active role in the station." he said. 
Badesch said that the students "understand 

what needs to be done. They understand to 
what professional level they must do their 
jobs. This is not just a bunch of kids getting 
together and putting on a show.” 
Badesch will move this fall to another 

school west of Chicago but will still be 
involved with WKR through the alumni 
association. For him. the students at the 
station are tomorrow’s radio professionals. 
"I think this is going to be a tremendous 

real world training ground for the stu¬ 
dents," he said. 

□ □ □ 
Part Three, in the next issue of RW. 

will focus on WYCS. Yorktown. Va., and 
bring the high school radio experience 
home. © 
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TO OFFER THE MOST 

VERSATILE, INTUITIVE INC 

AND COMPETITIVELY PRICED EAS SYSTEM 

Emergency Systems Experience 

We understand and appreciate the importance of EAS. That's 

why we have been assisting federal agencies in the develop¬ 

ment of EAS for over 4 years. (In fact, 20 years ago we pio¬ 

neered the present EBS system.) No other company has spent 

as much time testing and perfecting EAS as TFT. Once again 

TFT leads the way in creating a comprehensive equipment so¬ 

lution to comply with the new EAS rules — the Model EAS 911. 

Collaboration with 

TOP INDUSTRY PROFESSIONALS 

The outstanding flexibility of TFT's EAS 911 design is the result of 

extensive input from some of the industry's most respected pro¬ 

fessionals. Throughout the R & D process, TFT solicited advice 

from industry leaders to develop a system that would meet the 

various needs of broadcasters, cable operators, regulators, emer¬ 

gency information providers and more. All design features and 

operations including front panel push-buttons and rear panel con¬ 

nections were thoroughly researched, tested and revised 

after FCC sponsored field tests. Bottom line... the EAS 911 is 

a "real-world" product designed by frontline professionals 

just like you. 

Chuck Waltman 
28 years broadcast 

engineering experience 

Paul Grzebik 
29 years broadcast 

engineering experience 

Fred Baumgartner 
25 years broadcast/ 
cable experience 

Stan Harter 
36 years EOC 
experience 

John Geroge 
15 years broadcast 

engineering experience 

Ken Cordosa 
12 years broadcast 

engineering experience 

Henry Black 
15 years EOC 
experience 

Paul Black 
25 years broadcast 

engineering experience 

Rav Seddon 
Former FCC EBS Chief 

Over 7,000 TFT EBS units are 

operating in broadcast facilities 

throughout America. 

M. Scott Johnson 
Communications law 

FCC specialist 

Only One Company 
Has The Experience 



Studi® Sessions 
Stop Humming and 

Start Recording 
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Equipment and Applications for Radio Production and Recording 

PRODUCT EVALUATION 

Sophisticated DP/4+ 
by Jeremy Savage 

HARTFORD, Conn. A couple of 
months ago, KISS 95.7 installed an 
Ensoniq DP/4 processor in our produc¬ 
tion studio to check it out. 
My goal was to watch personnel use it 

and see how much they would do in a 
month’s time. Up until this point we 
had been using a standard Eventide 
H3000B — sent back to the company 
for refurbishing — and an inexpensive 
multi-effect unit. 
The DP/4 has four separate processors 

that can be configured for four separate 
channels or ganged together to chain 
effects. We chose the latter at KISS-FM. 
Installation was a breeze so I threw in 

the rack, left the manual in the produc¬ 
tion studio, turned the jocks loose on it 
and watched what happened. 

Big fun 
We felt a number of the effects lent 

themselves more to music production 
and recording than to a radio voiceover. 
But that did not stop us from having 
fun with the DP/4+. 
After only a day, our production direc¬ 

tor, Bryan Apple, was able to configure 
a myriad of effects using the unit. Some 
of them were completely unique. 
He found the unit was able to create a 

wide range of unique flanging effects. 
Using these, he brewed up an effect he 

called “Heavy Metal,” which made 
source audio sound very metallic. The 
effect was so different, everybody 
around the station wondered where it 
had come from. 
For Bryan, the most impressive vari¬ 

ety of effects were the ultra-clean 
reverbs. The equipment we had in 

house couldn't touch the DP/4+ reverb 
quality. 
The ability to process four individual 

channels through one unit is a fantastic 
feature. Had time allowed, we would 
have wired it into our console in that 
manner and used it to its fullest potential. 
Ultimately though, most effects were 

more easily dialed in via the Eventide 
presets. Blending effects can be quite a 
timely process and radio production 
people are always under severe time 
constraints. 
Other personnel (DJs on the run) used 

the device only as a reverb. When it came 
to wetting down voice tracks, this unit 

was superior to anything we have ever 
had. The reverb was smooth and clean. 
Because of its sophisticated nature, 

most DJs never really delved into this 
box too deeply. I believe if I had stripped 
every effects box out of the studio and 
left only the DP/4, everyone would have 
used the unit more completely. 
We did have one small problem with 

the installation of the DP/4+. It filled 
the rack space above our 99B cartridge 
recorder quite nicely (yes we still use 
carts). But the close quarters created a 
very unusual side effect. 
A field generated by the DP/4 power 

supply or some RF spray from the clock 
circuit affected the 99B cart machine's 
ability to recue. It was a maddening 
problem, because every time we would 
pull the 99B forward for cue adjust¬ 
ment, the problem would go away. 
The difficulty could have been easily 

solved by moving the unit a short dis¬ 
tance away from the cart machine. But 
it was still a very strange interaction. 
The Ensoniq DP/4 is a sophisticated 

processing device that can generate an 
incredible array of effects. Its strong 
point was its fabulous set of reverb set¬ 
tings. It has the ability to chain effects 
or be used as four individual processors 
in a multitrack environment. 
Creative production people who have the 

time and the talent to tweak the sounds 
they want will appreciate this device. 

□ □ □ 
Jeremy Savage is vice president of 

operations for WKSS-FM, Hartford, 
Conn. His email address is 
kissclub @ kiss957. com 

High-tech Radio by Storyk 
by Alan R. Peterson 

INTERLOCHEN, Mich. A recently 
completed radio studio complex here is 
attracting attention for its high-quality 
design and construction, done by one of 
the most notable names in the recording 
industry. 
The new $1.35 million, state-of-the-art 

facility at Interlochen Public Radio (IPR) 
features acoustic design and layout con¬ 
ceived by the Walters-Storyk Design 
Group of Highland, N.Y; award-winning 
architects of world-class recording stu¬ 
dios. 
IPR is associated with the Interlochen 

Center for the Arts, the educational insti¬ 
tution for dance, drama, music and the 
visual arts. The station is an affiliate of 
National Public Radio and Public Radio 
International. 

World-class team 
The team of John Storyk and Beth 

Walters is widely known for designing 
high-end recording studios in the United 
States and beyond. 
Storyk’s first studio design assignment 

was Electric Lady in New York for musi¬ 
cian Jimi Hendrix in 1968. After design¬ 
ing some 600 studios around the world 

' since then, the team took on the 
Interlochen project. 
“We chose Walters-Storyk to collabo¬ 

rate with us on the entire new complex 
because John Storyk seemed to be the 
architect most capable of designing a sta¬ 
tion with the critical acoustic support 
functions we required,” explained IPR 
director Thomas Paulson. The collabora¬ 
tion included local Interlochen architect 
Terry Clark. 
A Walters-Storyk studio is a blend of 

form and function. Storyk tackles 
acoustics and architecture while Walters 
seamlessly incorporates interior design. 

wall construction provide isolation and 
sonic quality comparable to the finest pro 
audio studios in the country. The heating. 

acoustic treatment. And. as shown in 
Picture 1, to afford plenty of mic room 
over the lid of the grand piano as well. 

ventilating and air conditioning 
(HVAC) system silently and com¬ 
pletely exchanges studio air every two 
minutes. 
The heart of the facility is Studio A. 

a 550-square foot performance and 
recording space. Studios B and C are 
used for interviews and multitrack 
recording. Control Room A attends 

The real story behind the studio's 
acoustic environment is hidden 
under the floors, inside the walls and 
up near the ceiling. 

Control Room C, left, and the 
Tape Library, above. 

the 24-track digital recording system. 
Ceiling height soars to 20 feet in Studio 

A to accommodate HVAC ducting and 

Storyk designed all three studios to 
stand on “floating" floors. In addition to 
the separately poured concrete floors, the 

wooden surface shown in Picture I is 
built atop four inches of foam material. 
Double- and triple-wall construction is 

also floated. The use of several layers of 
wall material further deadens the space 
and minimizes sound transmission. 
A Helmholz resonator — a device not 

often seen in radio studios — tames bass 
response while adding a pleasing aesthet¬ 
ic quality to the space. The IPR complex 
uses wooden resonators made of maple. 
These are taken as ornamental sculpture 
at first, but serve a legitimate acoustical 
purpose (see accompanying article). 
Note the studio placement in Figure 1. 

By building studios away from each oth¬ 
er (unlike in most radio installations), the 
possibility of leakage is eliminated. 
The IPR control rooms and production 

studios are built with a slight conical 
flare to the walls. Splaying the walls 
slightly outward avoids parallel surfaces 
in the room, breaking up resonances 
caused by axial modal reflections. 
In creating studio space, Storyk will 

step off the dimensions of a room, then 
will use his own Computerized Acoustic 
Ray Trace software to calculate the way a 
room will behave acoustically. 
This allows Storyk to plug in different 

room dimensions and types of acoustic 
treatments at will. A virtual room can be 

continued on page 20 > 

Overview 
The radio complex is located in a cut-

ting-edge 9,800 square foot facility. A 
full 7,600 square feet is completely new; 
with five studios and control rooms, 
library, cassette production area and eight 
new offices. 
Separate concrete slab floors and triple-
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MD Cart Series 
Recorders/Players The DN995R/ 
WR recorders and DN-981F player offer 
all the advantages of MD without the con¬ 
ventional tape cart problems of wow and 
Putter or drop-outs and tape stretching, 
these full-function units provide audio and 
computer interface as well as a multitude 
of options, including synchronization. 
Optional "Hot Start” switchbox adds 
instant playback of any 10 tracks (DN-
981F). 

The first name in digital, Denon has also become the premier manufacturer of MiniDisc products for broad¬ 

cast and post production applications. Even the most 

demanding tasks of repetitive audio required by fixed 

installations are made easy and reliable with MiniDisc. 

Denon not only offers the most comprehensive line of 

MiniDisc products, they are totally committed to the fur¬ 

ther development of MD technology. 

Ilie MiniDisc format has proved to be the most conve¬ 

nient and reliable medium available. MD can literally be 

used millions of times without any signal degradation. Ilie 

sonic quality is equal to Compact Disc and immensely 

superior to celluloid, while offering unsurpassed portability. 

More and more digital audio users are turning to MD for 

archival purposes. 

From recording and replication to MD Carts and ENG 

MD recorders, Denon hits a full family of products to inte¬ 

grate MD technology quickly and economically. Contact 

your favorite distributor and find out why Denon is the 

“first family in MiniDisc”. 

DN-1100R MD Recorder The DN-11OOR MD recorder offers 
74 minutes of stereo recording lime with a 44.1 kHz sampling rate, 
16-bit linear (A/D converter) quantization and ATRAC compression. 
The unit also features 10 independent “Hot Start" buttons to which 
any 10 tracks from a total of 255 can be assigned This feature is 
idealf or sound effects libraries, sound bytes and announcements. 

DN-80R Portable MD Recorder The DN-8OR is the most advanced ENG 
recorder on the market, allowing up to 148 minutes tvcording time in mono and 74 
minutes in stereo, per disc. The portable unit provides news gathering personnel and 
reporters who are on-tbe-move with shock-proof recording and playback capabilities 
front a 40 second memory buffer. Further time-saving production features include 
field editing on a single disc. A standard 23dx video camera battery provides 
maximum powerf or a full 148 minutes. 

DN-045R MD Replicator The DN-O45R MD replicator 
performs exact digit alAo-digital dubs, up to f 5 times faster 
than realtime without the cascade of ATRAC compression. The 
included Windows™ software also allows fool-proof editing (hiring 
replication. 

Denon Electronics Division of Denon Corporation (USA), 222 New Rd. Parsippany, NJ 07054 (201) 575-7810 The First Name In Digital Audio 
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Sinking Hum for Quiet Recordings 
by Bruce Bartlett 
with Jenny Bartlett 

ELKHART, Ind. Welcome back to our 
hum clinic. So far we’ve talked about 
ground loops; how they cause hum and how 
to prevent them. 
Another way to reduce hum is to connect 

your audio gear securely to ground. To do 
this, you need to know about the power 
ground or safety ground. 
In a modem AC outlet are three holes. The 

U-shaped hole is the safety ground or power 
ground. This terminal connects by a long 
wire to the power company’s earth ground, 
which can be a copper rod driven in the 
earth, a skyscraper’s underground steel struc¬ 
ture or a cold-water pipe. 

Three lines 
The power cord in most audio gear has 

three wires: hot, neutral, and ground. The 
round ground pin is tied to the equipment 
chassis. When you plug the power cord into 

wiring practices, hire an electrician. 
Make sure you know what you are doing 

before you work inside the circuit-breaker 
box. Check your local electrical code before 
doing any AC power wiring. 
Inside the breaker box near the bottom is a 

heavy copper plate called the ground bus 
bar. All the building ground wires (bare or 
green) connect to it. The ground bus bar is 
already tied to earth ground, via a cold water 
pipe or a copper rod in the earth. 
You want to connect your mixer chassis to 

the ground bus bar. First locate your mixer 
ground terminal, or a screw which connects 
to the chassis. 
Run a heavy insulated wire from the mixer 

chassis to the ground bus bar. You have 
established a safety ground for your mixer. 
Be sure that the gauge of the ground wire 
meets code; No. 4 gauge should be thick 
enough in most instances. 
An audio component other than the mixer 

might have a ground terminal. If you hear 
hum in your system, try connecting this ter-

magnetically induced. 
To reject magnetic hum pickup in a cable, 

use twisted-pair cable. If the pair is twisted, 
the conductors occupy the same point in 
space on the average, so they are exposed to 
the same amount of magnetic hum field. The 
conductors generate equal and 
opposite hum voltages at the bal¬ 
anced input, where the hum can¬ 
cels out. 
A chassis can shield against 

magnetic hum fields if it is made 
of a magnetically permeable 
material — steel or mp metal. 
The chassis need not be ground¬ 
ed unless you also want to use it 
for electrostatic shielding. 
Power transformers in audio 

equipment radiate magnetic hum 
fields. So install your equipment 
at least several inches from the 
large transformers in power 
amplifiers. 
Avoid using fluorescent lights in 

Power cables and extension cords radiate 
hum fields that audio cables can pick up. So 
separate these two types of cables by at least 
one foot as shown in Figure 2. If they must 
cross, do so at right angles and space them 
vertically; this reduces the coupling between 
cables. 
Are you doing a remote from a theater or 

church'.’ In these venues, stage lighting cir¬ 
cuits can cause buzzes. It helps to install AC 
isolation transformers or line filters. Keep 

an AC outlet, the ground pin connects the 
chassis to the safety ground. 
Why is this done? The safety ground pro¬ 

vides a sink for hum currents induced in the 
chassis. Another reason is safety. 
If a short circuit accidentally occurs 

between the chassis and a hot power line, the 
chassis current will flow to the safety ground 
rather than through someone touching the 
chassis, preventing shocks. 
Suppose you are doing a remote in a build¬ 

ing with older wiring that lacks a third-wire 
safety ground. For safety, and to reduce pos¬ 
sible hum or RFI, you may need to install a 
safety ground. 
Find the AC outlet where you want to plug 

in your mixer. The outlet has a metal screw 
that holds the cover plate to the wall outlet. 
That screw might make a good safety 
ground. 
Scrape the paint off the screw. To see 

whether the screw is grounded, connect a 
neon tester between the screw and each out¬ 
let socket as in Figure I. If the tester glows 
in either of the sockets, the screw is ground¬ 
ed. 
If so. plug your mixer power cord into a 

ground-lift adapter, and trap the adapter met¬ 
al ground tab under the outlet screw. There is 
your safety ground. 
If the outlet screw is not grounded, you 

cannot use it as a safety ground. Similarly, if 
someone clipped the wire off the adapter, it 
is basically useless. 
Instead, you will have to connect to the 

ground bus in the building circuit-breaker 
box. 
Caution: If you are unfamiliar with electrical 

minai to the safety 
ground by a sepa¬ 
rate wire. 

Cable hum 
Future columns 

will cover more on 
safety grounds. 
Now let us turn our 
attention to audio 
cables. They can 
pick up hum from 
oscillating fields 
radiated from pow¬ 
er lines in the walls. 
How does this 
occur? 
One type of hum 

pickup by cables is 
due to electrostatic

interference. Power lines act as one plate of a 
capacitor, while the conductors in audio 
cables act as the other plate. An oscillating 
electrostatic field is set up between these two 
plates, causing hum to be transmitted (cou¬ 
pled) from the power lines to the cable con¬ 
ductors. An electrostatic field couples best at 
high frequencies, and so is heard as a buzz 
made up of 60 Hz and its harmonics. 
To prevent buzzes caused by electrostatic 

fields, we use shielded cable. The shield sur¬ 
rounds the conductors and keeps out hum 
fields. The greater the shield coverage, the 
better it rejects hum. Foil shielding has the 
most coverage, so it is the best choice for 
permanent wiring. 
Shields must be connected to ground to be 

effective. This way. the ground provides a 
drain path for shield charges caused by elec¬ 
trostatic fields. If you connect a metal chas¬ 
sis to ground, the chassis becomes an effec¬ 
tive shield against electrostatic hum fields. 
Hum pickup in cables is also caused by 

magnetic interference. Power lines and 
transformers act like electromagnets. They 
radiate magnetic lines of force that oscillate 
at 60 Hz and its harmonics. 
These lines of force cut the conductors in 

audio cables and make the conductors gener¬ 
ate a hum signal. Magnetic fields couple best 
at low frequencies, creating a low tone at 60 
Hz. 
Because both electrostatic and electromag¬ 

netic fields generate interference, how do 
you tell which is which? 
A magnetic hum field is directional and is 

detected by rotating the device picking up 
the hum. If the hum level varies, the hum is 

the studio because they produce strong mag¬ 
netic hum fields. If fluorescent lights cannot 
be removed, be sure the lighting fixtures are 
grounded, and replace faulty ballasts. 
Inside each fixture, install a noise filter 

available from electronics supply houses. 
When using incandescent lighting, avoid 

dimmers that use silicon controlled rectifiers 
(SCRs). They inject “hash” and buzzes on 
the AC line. Instead, use multiway incandes¬ 
cent bulbs to vary the studio lighting levels. 

lighting cables well away from audio cables. 
Again, if these cables must cross, cross them 
at right angles and separate them vertically. 
More on hum prevention next time. 

□ □□ 
Bruce Bartlett is a mic engineer, writer and 

recording engineer, and the author of 
“Practical Recording Techniques” pub¬ 
lished by Howard Sams. Jenny Bartlett is a 
technical writer. Bruce can be reached at 
(219) 294-8388. 
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Interlochen Complex 
► continued from page I 7 
completely designed, tested and tuned in the 
computer before a single stud is nailed up. 
Another helpful reference used by 

Storyk in defining a room's rudimentary 
acoustic nature is called the Room Mode 
Ratio Diagram, designed 40 years ago by 
acoustician R.H. Bolt. 
The diagram is used to determine ideal 

proportions of an acoustic space for 
smooth low frequency response. Storyk 
uses the diagram to confirm his own 
extensive calculations regarding a pro¬ 
posed studio's acoustics. 
While a room can be isolated from 

external noise, the greatest offender of all 
can be the HVAC system. Storyk's stu¬ 
dios use low-velocity HVAC systems 
with wide ductwork to minimize the 

John Storyk 

amount of high-frequency "rushing” 
noise coming from vents. 

Low-frequency vibration is subdued 
by locating airconditioner motors and 
compressors away from the studios, 
mounting the machinery on springs. 
Silencers and baffles are used along 

the duct run to diminish midrange 
noise. Air moves through the 
Interlochen facility very quietly. 
Connectivity to the sealed studios is 

accomplished by hundreds of cables 
and fiber optic lines. Mic lines from 
Studios A. B and C enter the Control 
Room A nerve center and the fiber optic 
cable allows Interlochen to import 
audio from a number of performance 
locations on campus and beyond. 
Unobstructed views between stu¬ 

dios and control rooms allow for 
visual interaction between performer 
and engineer, as shown in the view 
from Control Room C. in Picture 2. 
Picture 3 shows off the I PR tape 

Station/Studio Services 
427 SOUND EFFECTS 

$89.00 
For a 5-CD set with a 30-day 

money-hack guarantee. 
Take an extra $10 off if you mention this nd! 

Send $79 to Ghostwriters 
2412 Unity Ave. N„ Dept. RW 

Minneapolis, MN 55422 

For credit card orders call 

(612) 522-6256 
READER SERVICE 120 

765 Hit Songs 
Of the 8>0’s 

On 50 Compact Discs 

Only $599 
The “A” List with the most-requested 

' Pop, AG. and Rock hits! With index 
codes lor automatic sequencers. For a free 
demo and complete track listings, phone 
or FAX Ghostwriters: 

(612) 522-6256 
For sale to Radio Stations on/v. 

For track listings only circle reader sen ice #220. 

READER SERVICE 220 

BUY-OUT MUSIC —$77 
Ô2 :30 & :60 music beds for . $77 
326 :3O & :60 music beds for . .$196 
120 production effects “Zings, Zaps 
and Zoodads for . $99 
122 New Lasers & Sweepers for . . .$99 

For FREE DETAILS on 
production music, sound 

effects, call 

Ghostwriters (612) 522-6256 

READER SERVICE 120 

Doing business 

without advertising 

is like winking in the 

dark... You know what 

you are doing but no 

one else does. 

Attention Providers! 
Promote your services to Radio World's 18,000+ 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 1 54. 

and record library. The high ceiling is a 
carryover from the huge Studio A just 
down the hall. The library stores 10.000 
recordings and features six workstations. 
Paulson's primary goals for IPR were 

established even before Walters-Storyk 
was engaged for the project. He said. 
"We wanted to provide one 24-hour pub¬ 
lic radio broadcast service and prepare 
for a second. We plan to produce pro¬ 
grams for national distribution and want¬ 

ed the capability to produce compact 
discs in a multitrack setting. We also 
intended to lease out space for revenue.” 
Paulson seems particularly satisfied 

with the entire facility. “An executive 
from PBS Radio in Chicago toured our 
new recording and broadcast complex 
recently.” he explained. “He commented 
that only five or six radio stations of this 
quality exist in the United States. 
“I believe it.” he said. 

Calling Dr, Helmholz 
Wall panels and foam wedges tame 

rooms by absorption and diffusion, but a 
Helmholz resonator alters acoustics by 
resonance. The device is used to control 
an abundance of bassiness in a studio. 
A Helmholz resonator — named for 
19th-century physicist Hermann 
Ludwig Ferdinand Von Helmholz — is 
an enclosed chamber coupled to the 
outside air by a small aperture. Put 
simply, a carefully designed empty 
box with a hole in it. 
When a resonator tuned to 80 Hz is 

introduced into a room with an exag¬ 
gerated peak at that frequency, all the 
80 Hz energy in the room gets used up 
in an attempt to make it resonate. This 
causes a drop in intensity of that par¬ 
ticularly offending frequency. 
The desired higher frequencies simply 

reflect off the device and remain part 
of the room’s character. It seems too 
simple a process to work, but it does. 

Despite this simplicity, complex cal¬ 
culations are behind the design of a 
single resonator. Factors such as the 
radius of the aperture, air density, vol¬ 
ume of the enclosure and thickness of 
the boundary at the aperture all come 
together in the design. 
Storyk and Walters use mahogany or 

maple wood in their slat-style resonators. 
This gives them predictable results and a 
pleasing visual accent as well. 
Slat resonators lack round apertures 

in their design, so the calculations 
become even more complex. However, 
the functionality remains the same. 
Refer to “On the Sensations of Tone” 

by Helmholz, “Music, Physics and 
Engineering” by Harry F. Olson (both 
Dover Publications), or "How to Build 
a Small Budget Recording Studio from 
Scratch" by F. Alton Everest (Tab 
Books) for details and calculations on 
designing Helmholz resonators. 

The 

NAB Radio 
Show 
is coming up! 

(October 9-12, 1996) 
Los Angeles Convention Center 

Los Angeles, California 

...and the publishers of 

itadi®W®rld 
will be there for you ! 

For the third year running, 
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contract for the Official 
Show Daily. The same 
editorial staff that brings 
you the news that 
matters in the world 
of radio every two weeks 
will be in Los Angeles, 
providing you with the 
coverage you need. 
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Lap-tracking for $500? Not Yet 
by Alan R. Peterson 

WASHINGTON Much like Vai Davis 
and Bruce Bartlett admitted in the July 
IO RW. I, too. like to raid the Internet 
for inexpensive — if not free — audio 
software. 
Plenty of demo programs are waiting 

to be put to work cutting tracks, like 
Goldwave. Cool Edit. SAW and a couple 
of others. The ones I like I have regis¬ 
tered. 
"You know,” you ask yourself, "why 

should our station drop a pile of money 
on a multitrack workstation? I can 
search the Web for a free program that 
will solve all our problems." 
Not quite. As you will discover, there 

is more to making a PC-based DAW do 
its thing than some budget software. 

Laptop tracking 
Tempting, isn't it? "I can buy a used 

386 laptop for less than $400, get a $l IO 
PCMCIA soundcard, pull down some 
cheap software and have an instant 8-
track recording studio." 
Cool, huh? For about $500. you could 

make obsolete a commercially available 
DAW that would start around six grand. 
Well, life is never fair, and your money 

will be spent in vain. Let me explain 
why. 
There is a reason the 386 PC is no 

longer hugely popular. This former 
champ now slogs along at a torpid 40 
MHz and spends a lot of time and calcu-
lative capacity just redrawing Windows. 
Due to the available technology of the 

day. the 386 was fixed to run a limited¬ 
capacity hard disk. By fiddling with the 
BIOS setup, you might get your little 
laptop to take on larger drives, but why 
would you want to? 
Do not count on the laptop s original 
215MB drive inside. One minute of 44.1 
kHz mono audio data is right around 
5.3MB long, which means 40 minutes 
worth of uncompressed audio. 
For two-track work, this is not bad. But 

spread it out across eight tracks and that 
works out to five minutes per track. 
Less, figuring on disk space for DOS. 
Windows and your audio software. 

Lets play cards 
“Okay. I’ll bite the bullet and get a 

used 486 laptop." you might be consid¬ 
ering. "It’s more expensive, but will 
have more power." 
Absolutely. Now consider your sound 

card. 
Know why that PCMCIA card costs 

only $l IO? Record something with it 
and listen to all that hiss. Climb above 
the noise floor and welcome to Clip 
City. If you want decent sound, you are 
going to need a better card. 
Ever wonder why boxes like the 

Digital Generations System receiver and 
others sound so clear? The Antex sound 
card inside probably starts around $800. 
Cards built by Digigram run into the 
thousands! 
Game-compatible cards are fine play¬ 

ing back quality 16-bit sounds. But 
record a few sounds into your machine 
on that same card and hear the real dif¬ 
ference. 
"Forget the laptop," you offer. "I ll just 

upgrade an old desktop machine with a 
Pentium or 586-compatible motherboard. 
Those are being advertised everywhere.” 

Good idea. While you are at it. swap 
your power supply. 
Your old PC probably has 5VDC rails. 

Those new motherboards take only 
3.5VDC. 
You can either tack in a dozen resistors 

and regulators, or pay another $65 for a 
properly rated power cage. 
Oh. that doesn’t include hav¬ 

ing to configure your "new” 
machine for the floppy and 
CD drives, set all the IRQs 
and addresses, running 
MEMMAKER to allocate 
RAM. dropping in and 
formatting that larger 
drive, buying the con¬ 
troller card if you 
want SCSI.... 
Incidentally, you 

did check to see if 
the board would 
mount properly 
inside the case, 
didn't you? 
Those power 
and ribbon con¬ 
nectors are 
always shorter 
than you thought.
And trying to line up 
those expansion slot 
sockets with the backplane, 
well, you know. 

Slipped disk 
“Fine! I'll spring for a ready-made 

lower-end Pentium. Now can I do my 

multitracking?” 
Almost. Take a look at the seek-and-

transfer rate of your hard drive. Can it 

handle all those tracks? The disk drive 
places an immovable limit on track 
playback. 
Some audio programs record unlimited 

tracks but only play back a handful. 
Grab your calculator and see w hy. 

Sixteen-bit audio requires two 
bytes per sample. You desire a 
sample rate of 44.1 kHz for 
full fidelity. That means a 
data rate of 88.200 bytes 
per second per track. 

To play back all eight 
tracks, your hard drive 
has to seek and 
transfer a minimum 
of 88.200 X 8 
bytes. or 
7 0 5.6 KB 
every second. 
You can cut 

the sample 
rate but not all 
programs let 
you do 32 kHz. 
Many drop right 
to 22 kHz. mean¬ 
ing your frequen¬ 
cy response tops 
out at IO kHz. Not 

great. 
Can your hard drive 

go that fast? Find out 
with a utility called Norton Sysinfo, 
which evaluates your drive and CPU 
speed. The faster the drive, the faster the 
data transfer. 
This assumes your machine has noth¬ 

ing else to do but take data off the drive. 
Are you creating mix decisions in real 
time or mousing an automated mix? 

Would you like to see waveforms? 
These functions all divert bits of brain¬ 
power away from your task. 
Unless you specifically dedicate your 

computer for audio only, it will continue 
normal housekeeping; looking to see 
what the modem is up to. if the mouse 
was moved, the keyboard touched, the 
game port twiddled with. 
Good luck if you are also running 

MIDI sequencing software. Everything 
will swipe clock cycles from your CPU. 
When these little slices of lime add up. 

the result is glitchy audio. Your precious 
tracks drop down to two. maybe four 
useable channels. Remember, these are 
mono channels. If you are thinking 
stereo, halve everything. 
All right. Say you have abandoned the 

budget laptop multitrack idea. You took 
two or three grand and purchased a sys¬ 
tem to do the eight channels you want. 
You drop in the shareware program and 
fire the machine up. 
You don’t hear a thing and can’t under¬ 

stand why. 
Now at last you see the best reason a 

package from the big boys beats a “free" 
system any day of the week. 
When something goes wrong, you want 

to pick up the phone and scream at 
somebody. 
A manual would be nice, no? So would 

a base of users to help you through 
problems they may have already 
encountered. 
Compatibility with more than one 

brand of sound card would be pleasant 
as well. Use the freebieware and get 
nothing. Pay the man and get it all. 
Big money is riding on fast and effi¬ 

cient radio production, which is why my 
vote goes to commercially made DAW 
software and products first. Wrestling 
with a homemade multitrack is like min¬ 
ing iron oxide to make your own tape. 
Who needs that? 
Those shareware recorders are power¬ 

ful and popularly priced. I own and use 
them myself at home, and I think they 
are great for simple projects not requir¬ 
ing the big multitrack DAW. 
Just don't bet the station’s bottom line 

on them. 

EAS Is he... anil Bradley's fiot It. 

Broadcasters must comply with the new Emergency Alert System 

by January' I, 1997. Bradley stocks the outstanding TFT EAS 911 

Encoder/Decoder, its companion receiver, and powerful accessories. 

Order your EAS 911 now to avoid the delivery crunch as the FCC’s 

deadline approaches. Bradley knows EAS. Call us today for details. 

Just don’t wait until the last minute. 

■ CHOOSE TFT WITH CONFIDENCE 
The EAS 911 is Type Certified under FCC Part 11 to 
receive, store, forward, and originate specific area 
and emergency messages. 

• BUY FROM PROVEN SUPPLIERS 
Bradley and TFT have 32 years of combined expe¬ 
rience in emergency alert equipment. 

• ENHANCE PRODUCTIVITY 
The TFT system is the easiest EAS equipment for 
your staff to learn. 

• CONFIGURE FOR YOUR STATION 
Choose accessory modules for co located 
stations and unattended operation. 

Where Service And Engineering Make The Difference 

Bradley Broadcast Sales • 12401 Twinbrook Parkway • Rockville, MD 20852 • 800-732-7665 • FAX: 301-230-6526 

CALL TOLL FREE: 1-800-732-7665 

Wrestling with a homemade 
multitrack is like mining iron oxide 
to make your own tape. 
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Senny, Go Get Your Shotgun ... Mic 
than about 12 to 15 degrees off-axis and, 
with a good set of cans, you can hear the 
high frequencies roll off. 
I found the roll of the MKH 416 slightly 

more pronounced, perhaps due to its sen-
by Ty Ford 

BALTIMORE The idea for this review 
started over two years ago during a con¬ 
versation with Chris Clausen, a friend in 
Boston who does great voiceover work. 
Because we both have Orban DSE-7000 

workstations, our periodic conversations 
cover the latest upgrades and then wan¬ 
der off into other gear. 
During one of those conversations, 

Chris mentioned that, after hearing that 
legendary voiceover talent Ernie (“The 
Love Boat”) Anderson always uses a 
Sennheiser MKH 416 P48 shotgun 
($1,350), he got two: one for his studio 
and one he takes with him for outside 
session work. 

Try before you buy 
This was not a deaf decision. Chris tried 

them before putting down the money. His 
reasons for liking the MKH 416 are that 
it has a built-in presence boost that usual¬ 
ly requires no further EQ and that it has a 
nice proximity effect when worked at 
close range. 
That led me to Sennheiser’s Joe 

Ciaudelli, who suggested that 1 also 
try the newer MKH 60 P48 ($1,495) 
shotgun. 

The MKH prefix, stands for 
Microphone. Condenser, High-frequency. 
Both mies are transformerless, super car-
dioid/lobe short shotguns. According to 

Ciaudelli, instead of using FET transistor 
circuits to generate output, the signals in 
both mies modulate a radio frequency 
oscillator at 8 MHz. 
This results in a very low output imped¬ 

ance and that renders the mies highly 
immune to 
humidity. 

with a natural resonance of about 1 kHz. 
Electronic circuits are used to balance the 
response by lifting the highs or lows 
accordingly. 
With as much as they have in common 

you might expect that the two mies sound 

single, 
charged fixed-backplate and single mem¬ 
brane, the diaphragm of the MKH 60 is 
positioned between two charged plates. 
The Sennheiser theory is that the more 

constant impedance resulting from the 
dual plate design results in lower inter¬ 
modulation (IM) distortion in the upper 
midrange. 
The MKH 60 capsule diaphragm is ten¬ 

sioned for the flattest frequency response 

alike. They don’t. 
The 40 Hz — 20 kHz figures for the 

MKH 416 and 50 Hz — 20 kHz for the 
MKH 60 only tell part of the story. At 
distances of six inches or greater, the 
MKH 60 shows about 3 dB more gain 
than the MKH 416. 
While not overly pronounced, the MKH 

416 does have a greater low-frequency 
response and a more noticeable proximi-

sitivity to higher frequencies than the 
MKH 60. 
If you are trying to flatter the human 

voice and are recording at close range, 
the MKH 416, even with its higher noise, 
gets my vote. 

On the other hand, if you are 
doing location recording of dia¬ 
logue or wild sound at a dis¬ 
tance for digital audio postpro¬ 
duction where a shotgun is 
indicated, the lower noise of the 
MKH 60 makes it the logical 
choice. 
As a generalization — and you 
know I hate them — I would 
guess that digital recording 
advocates would favor the 
MKH 60. while their analog 
counterparts would prefer the 
MKH 416. 

Application notes 
The positioning of any shot¬ 

gun is critical to its success. 
Sticking a shotgun on a camera-mount 
and aiming horizontally it at the person 
speaking only works if there is nothing 
behind him/her. 
By “nothing,” I mean no walls, no super 
highway, no windows, no reflective sur¬ 
faces. If there is anything behind them to 
reflect the sound, you can actually end up 
with worse audio than if you stuck an 
omni lavalier on their lapel. 
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ty effect which more than makes up for 
the 3 dB level difference when worked 
closer than four inches. 
The MKH 416 has slightly more self¬ 

noise than the MKH 60. but it also has a 
more open top end than the MKH 60 flat 
position. 
The MKH 416 has no EQ adjustments, 

but it is not flat either. Bass roll-off starts 
at 100 Hz and is down 4 dB by 50 Hz. 
There is a gentle rise that starts at 1 kHz 

that reaches a +4 dB plateau from 4 to 10 
kHz. Top end response fades slightly, but 
is still+2 dB at 20 kHz. 
That +4 dB plateau puts a nice edge on 

The early reflections picked up by the 
lav are likely to be far less objectionable 
than sound that has bounced around the 
room for a few hundred milliseconds 
before coming off the back wall and into 
the shotgun. 
If you have a highly reflective floor, do 

not position the mic above the source 
pointing down or you will get too much 
floor reflection. 
If you have a hard ceiling or an active 

HVAC system, do not mic from beneath 
or you end up with all of that noise as 
part of your recording. If you are doing 
audio for video or film, and the floor is I Do not position the mic above the source pointing down or you will get 

too much floor reflection. 

most voices, and the proximity effect 
when worked closely, provides a nice 
warm bottom. That is probably why 
Sennheiser added a high-frequency lift 
switch to the MKH 60. 
The result is a high-frequency lift that is 

somewhat similar to the upper midrange 
curve of the MKH 416; +2 dB at 4 kHz, 
+5 dB at 10 kHz. +4 dB at 20 kHz. The 
MKH 60 also has a low-cut filter of 5 dB 
at 100 Hz. 
With the HF lift in. the MKH 60 and 
MKH 416 sound similar, with the 60 
sounding slightly brighter and more pre¬ 
sent. Sibilance could be a problem here 
unless you can get enough distance to 
allow the air to diffuse some of the high 
frequencies. At a distance of a foot or 
more, the MKH 60 shows its power; it’s 
louder, making the source sound closer to 
the mic. 
Without the lift in, the flatter MKH 60 

curve sounds midrangey by comparison 
and, in all cases, it does not have the low-
end response of the MKH 416. Both mies 
have extremely tight patterns. Get more 

out of the shot, toss a blanket or some 
other sound absorptive material on the 
floor to reduce the reflections. 
So, if you’re committed to using a shot¬ 

gun, remember to take into account 
what’s behind the source and position the 
mic accordingly. 
That probably means getting a boom, a 

boom operator, an extra set of head¬ 
phones and a cabling system that 
includes mic lines and returns so the 
boom operator can hear the mic. 
If you are providing audio for video or 

film, and you do not have a mechanical 
boom, add in a few bucks for a few sizes 
of apple crates for the boom operator to 
stand on so he or she can get the boom 
well above the sources and out of the 
shot. 

□ □ □ 
Ty Ford’s "Advanced Audio Production 

Techniques’’ can be found at 
http://www. bh. com/fp/24080082. htm 
His V/O demo is available as AIFF, 

WAV and RealAudio files. Visit 
ftp.jagunet.com/pub/users/tford 
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World Standard Digital FM Exciter 

W
hen we introduced the DIGIT™ 
we knew it was going to be a 
world class FM exciter. In a little 

over a year the DIGIT™ has proven to be the 
world standard with over 500 DIGIT exciters 
shipped. 

The DIGIT™ FM exciter can convert 
studio standard digital audio (AES/EBU) 
directly to FM stereo with no analog steps. 
Additionally, an analog input module is 
available to accept analog composite stereo 
for those who have not yet upgraded to 
digital. 

Direct Digital Synthesis is accomplished 
with a numerically controlled oscillator. This 
digital implementation of FM assures you of 
the highest quality sound that your station is 
capable of producing. 

Included with the DIGIT™'s digital input 
module is a DSP based digital stereo gen¬ 
erator which provides lower distortion and 

greater separation than any competing exciter. 
Also, included is a digital composite 
limiter (DCL) which is an implemen¬ 
tation of the WAVES L1 
Ultramaximizer™, used by digital 
recording studios. Harris exclusive 
DCL allows DIGIT™ to sound louder 
than competing FM exciters without 
over-modulation. The DCL uses "look 
ahead" circuitry to predict and 
correct overmodulation peaks before 
they can occur. Harris DIGIT™ Signal Blocks 

The DIGIT™ FM exciter is capable of N+1 shows that although DIGIT™ is 
operation and is completely frequency agile revolutionary, its technology is 
with modulation level and linearity indepen- easy to understand. 
dent of carrier frequency. 

Besides the DIGIT™, Harris has a wide 
range of "Clearly Digital™" products for all 
your broadcast needs whether AM, FM, or TV. 
For more information, contact Harris. 

Harris Corporation 
Broadcast Division 

U.S. and Canada: 

FEATURES: 

• Proven Reliability backed by a 3 Year Warranty 

• Digital FM Generation for 16 Bit Sound Quality 

• Drift Free Digital Circuits 

• Immunity to Subsonic Transients 

• Compatible with all RDS/SCA requirements 

• Full N+1 capability 

• Manufactured under ISO 9001 Quality System 

TEL: 217-222-8200 
FAX: 217-224-1439 

Elsewhere: 
TEL: 217-222-8290 
FAX: 217-224-2764 

http://www.broadcast.harris.com 

® HARRIS 
©1996 HARRIS CORP. 
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Tannoy Nearfield Monitors 
phase coherent Dual Concentric drive units 
are combined with a new cabinet design for 

Tannoy has released the System 600 and a clear throw over the console. Bass defini-
System 800 
nearfield monitors. 
Both lines are suit¬ 
ed to nearfield 
applications in 
recording and pro¬ 
ject studios and in 
broadcast. 
Both the 600 and 

800 series have 
+90 dB sensitivity 

tion has been improved 
in both models as well. 
The System 600 has 52 
Hz - 20 kHz response, 
while the System 800 
boasts 47 Hz - 20 kHz 
response. 
For information, con¬ 

tact Tannoy/TGl North 
America at (519) 745-
1158 or circle Reader 

and power handling Tannoy System 800 Monitor Service 31. 
to 150W. The -

New Eventide Processor 

Eventide has introduced the DSP4000B 
Production Ultra-Harmonizer effects proces¬ 
sor. The new device is based around the 
original DSP4000 processor, but features 
software and programs designed specifically 
for radio, television and postproduction. 
Sound designer Jay Rose created a number 
of programs, including the simulation of a 
pilot speaking from a cockpit and a young¬ 
ster at a fast-food drive-thru window. 
Soft keys, a data wheel and six-line LCD 

display highlight the front panel. A slot for 
PCMCIA flashcard RAM memory is also 
included. The processor features balanced 

0333 

Leave The Rest 
Behind 

http://www.comrex.com We make great connections 

Travel light 
to your next 
remote. 

All of this in a rugged 8 lb. package 
for only $1900! 

The Codec Buddy 
is a high-quality 
remote mixer that 
will work with any 
delivery system from V 
POTS to RPU to ISDN. ’ 
The Buddy handles 
program mix. headphone 
feeds, communications, codec 
return, and PA feed...with 
a built-in one-line frequency 
extender as a bonus. 

COMREX Corporation, 65 Nonsef Path, Acton, MA 01720 USA Tel: 508-263-1800 Fax:508-635-0401 
Email: info@comrex.com Fax-on-Demand: 508-264-9973 Toll-free: 800-237-1776 in N.A. or 0-800-96-2093 in the U.K. 

Call us for details 

XLR and unbalanced quarter-inch analog 
inputs, .005 percent distortion figures with 
22 kHz response. MIDI and PA422 serial 
data remote control. Options include a digi¬ 
tal AES/EBU and SPDIF I/O interface and 
an internal sampler board. 
For information, contact Eventide at (201 ) 

641-1200 or ein le Reader Service II. 

Tascam MiniDisc Recorder 

Two new MiniDisc Products were recently 
released by Tascam: the MD801R 
recorder/player and the MD801P play-only 
deck. The MD801R recorder has a cosmetic, 
ergonomic design based on the familiar 
Tascam DA-30 DAT recorder. 
This familiarity includes a large jog wheel 

for locating and editing audio with 1/86-sec-

Tascam MiniDisc MD801 R 
Recorder/Player 

ond precision. Moving, inserting and com¬ 
bining audio is possible in the MD format, 
making the MD801R suitable for editing 
dialog, creating dance mixes and other tasks. 
Both MD decks feature a Link capability to 

cascade several players when long format 
program playback is required. Analog and 
digital I/O is included, as is computer con¬ 
trol via an RS-232C interface. 
Options include a 10-track instant playback 

feature and data entry via ASCII keyboard. 
For information, contact Tascam at (213) 

726-0303 or circle Reader Service 71. 

PAiA Electronics Catalog 

The 1996 PAiA Electronics catalog is avail¬ 
able from the Edmond, Okla.-based compa¬ 
ny. The company sells audio kits for studio 
and personal use. Products include compres¬ 
sors, parametric EQ and spring reverb kits 
for studio applications and a line of vacuum 
tube preamplifiers. 
Of interest to the radio production profes¬ 

sional, PAiA features an eight-band vocoder, 
an MS stereo microphone kit, a Moog-like 
analog synthesizer and a Theremin; a tone 
generator operated by moving one’s hands 
around a pair of antennas, used to effect in 
the Beach Boys’ “Good Vibrations.” 
For information, contact PAiA at (405) 

340-6300, on the Internet at www.paia.com 
or circle Reader Service 51. 

E-mu Interface 

The ADAT Sync Option Card is now avail¬ 
able for the E-mu Systems Darwin hard disk 
recorder. The card has two ADAT-compati-
ble nine-pin connectors which allow syn¬ 
chronization of up to 16 Darwin units, or 
one or more Darwins to interface with any 
ADAT-compatible tape machine or control 
device. The card makes a Darwin “look” like 
an ADAT product. 
The E-mu Darwin can now share complete 

compatibility with ADAT-type machines 
from Alesis, Fostex or Panasonic. When 
used with appropriate synchronizers, users 
can also sync to the Sony nine-pin protocol. 
Suggested price of the ADAT Sync Option 
Card is $349. 
For information, contact E-mu at (408) 
438-8612 or circle Reader Service 41. 

Circle (88) On Render Service Cord 



Running Rodi® 
Your Resource for Business, Programming & Sales 

Put Your Signal On 
the Internet 

See page 27. 

Smith, who was working at WEAF (later 

PERSONNEL LEVEL 

Personal Grooming Can 

Make a Big Difference 
by Sue Jones 

BURKE, Va. Simple things can 
make a difference in your career 
advancement or lack of advancement. 
You may look over the following items 
and say. “Hey, everyone knows to do 
this.” I am willing to bet that you can 
probably think of someone who has 
missed one or two of these points and it 
influences the boss’s perception. 
If you see a weakness of your own, be 

forewarned and take the steps necessary 
to correct the problem. 

Rumpled mess 
Wear clean and neat clothing. Your 

station may have a relaxed dress code 
or no code at all. Certainly, sales staff 
must wear acceptable business dress 
because they are meeting the advertis¬ 
ers at their business offices. However, if 
you are not part of sales, you may not 
be required to wear standard business 
dress. If there is no dress code estab¬ 
lished, anything that is not indecent is 
acceptable. 
Think about it. Even if you dress casu¬ 

ally, the clothing should be clean and 

pressed. Clothing does not have to be 
expensive to make you look good. Even 
expensive clothing can make you look 
like a rumpled mess if it is not cleaned 
and pressed. If you wear clothing that is 
soiled and looks like you slept in it, 
others may wonder if you take the same 
care with your work as you do your 
personal appearance. 
If you are the engineer and your job 

sometimes requires you to crawl under 
furniture and equipment, you may think 
that you are going to get dirty and wrin¬ 
kled anyway, so why bother. You proba¬ 
bly would not want to meet a client 
who comes to the station in a dirty, 
wrinkled shirt and/or grease-stained 
pants. You see the other staff members 
and your boss daily. They all form an 
opinion about you and your work when 
they see you. 
This is a no-brainer. You may not be 

able to control lightning that knocks the 
station off the air, but you can control 
the way your clothing looks. If you take 
the time to keep your clothes clean, 
pressed and in good repair, you will 
look more organized, instead of like 
someone who just rolled out of bed. 

Some may argue that your work 
should be the only thing for which you 
are evaluated. You may be the brightest 
and most experienced engineer in your 
market. However, if your boss would be 
embarrassed to introduce you to a 
client, you have lost the potential for 
further advancement. There is a lot 
more to your job than just completing 
the assigned tasks. 

Single guys 
If you are a single guy and have never 

been trained in the fine art of laundry 
and ironing, the local dry cleaning shop 
will be happy to assist you. Many 
might argue that professional laundry 
and dry-cleaning is too expensive. 
There are 260 working days per year 
(52 weeks x 5 days/week). If you or 
your spouse does not want to do all of 
the laundry, laundry service for men's 
shirts costs approximately $1 per shirt, 
maybe a little more in expensive areas. 
That works out to an average of a dollar 
a day. 
Is your career advancement worth a 

$1 a day to you? Pants and skirts are a 
little more expensive. The cleaning 
costs are worth it, if you do not do it 
yourself. Even in this age of synthetic 
fibers that supposedly do not wrinkle, 
ironing counts. 
Washing and drying a pair of jeans or 

pants is not a complete job if you pull 
continued on page 29 > 

New Book Celebrates Morning DJs 
Alan Haber 

ASHINGTON You would think it 
uld be nearly impossible to squeeze 
t over 70 years of morning personality 
lio into a book just over 200 pages 
ig, yet that is exactly what author 
ilip A. Lieberman has attempted in 
adio's Morning Show Personalities: 
rly Hour Broadcasters and Deejays 
,m the 1920s to the 1990s" (McFarland 
Company Inc.. 1996). 

Section for past 
3y and large. Lieberman, the senior 

j anner in the City Planning and 
I ivelopment Department of Sarasota, 

a., has succeeded. I his enjoyable book 
divided into five main sections: The 
st four cover, in detail, key morning 
dio personalities (broadcasting primari-
on the east coast) working in distinct 

t as; the fifth and largest section identi-
is more than 1.000 other early risers in 
handy A-Z format. 
It seems that Lieberman has less affec-

t on for the current crop of morning per¬ 
sonalities than those who manned the 
microphones in the 1950s, ’60s and 70s, 
t 'r it is these merchants of the morning 
c rwaves that dominate the book — 
’though, of course, many oi these per-
malities continued working in radio 

, rough the ’80s and are still working in 
• e current decade. 
“It should be obvious to any radio lis-

■ ner over the age of 30 that the prevail-
ig style of morning DJs has been chang-
ig since the mid-1950s." Lieberman said 
i the introduction to the book. 
Noting that today's audience is "more 
aecialized in its demands." Lieberman 
aid that the "trend away from individual-
y has been exacerbated by radio station 
tkeovers and by conglomerate managers 
/ho are more interested in the bottom 
ne than in providing a quality entertain-
; package.” 

"jogging" muscle: its ability to "jog 
readers' memories of various morning 
radio personalities. In this, the book more 
than succeeds. 
Readers who listened to and perhaps 

worked with the personalities covered by 
Lieberman will find themselves expand¬ 
ing on some of the information presented 
here; other readers will be sufficiently 
intrigued by what's on offer to look for 
more information elsewhere. 
Many readers will wonder why certain 

morning radio personalities are not cov¬ 
ered in this book; perhaps dropping a 
note to the author will result in an 
expanded edition incorporating those 
missing in action. 

Fuel for the fire 
Lieberman has done a good job ol pro¬ 

viding fuel for the fire for the next friend¬ 
ly get-together during which you and 
your friends in the radio biz will trade 
stories about radio’s great morning per¬ 
sonalities. Lieberman's warm examina¬ 
tions of New York station W()R(AM)'s 
legendary Gambling dynasty; comedians 
Bob Elliott and Ray Goulding (better 
known as Bob and Ray), who held court 
at New York’s WINS(AM) and WOR; 
and Arthur Godfrey, who resided on the 
airwaves of stations including 

WFBR(FM) in Baltimore and WCBS-
AM-FM in New York, are particularly 
interesting. 
Lieberman takes a look at some of the 

key morning personalities of radio s Top 
40 era. including the late Wolfman Jack, 
who worked the wee hours at KC IJ(FM ) 
in Shreveport. La., in the early 1960s. 
Lieberman said that Wolfman Jack "did 
accomplish his prime goal, an even more 
important goal than emulating the soul 
singers and DJs; to make people happy. 
Lieberman also tackles the post-lop 40 

era. Although this section opens with the 
one-two punch of Don Imus and Howard 
Stern —where the author interestingly 
suggested that Imus "could be labeled the 
original shock jock, although his routines 
are tame compared to Howard Stern and 
some of the other bizarre DJs of the 
1990s — it also includes Dan Geiger, the 
co-host of "The All American Alarm 
Clock" show on Radio AAHS. the kids' 
radio network. 
This is a nice touch that balances the 

inclusion of the decidedly non-kid-orient-
ed Stern and Imus. 
A couple of tidbits in the book may sur¬ 

prise readers: For example, Lieberman 
noted that Bob Keeshan, most famous for 
being television's much-loved "Captain 
Kangaroo," was a writer for Buffalo Bob 

WNBC) in New York. 
Readers may also be surprised to find 

the book dedicated to Hugh Brannum. 
whose name will certainly be familiar to 
those who grew up watching the afore¬ 
mentioned “Captain Kangaroo. 
Brannum played Mr. Green Jeans on the 
show. However, although Lieberman says 
that Brannum "worked along with many 
of the greats in morning radio before 
there was television, he docsn t offer 
elaboration anywhere in the book. 
Perhaps he will in a future edition. 

Quibbles 
A couple of minor quibbles: Lieberman 

hardly ever identifies a station as being of 
the AM or FM variety and. at times, fails 
to include the city a station broadcasts 
from and the city or cities it broadcasts 
to. 
On the much-appreciated side: The 

book’s thorough index will come in 
handy for readers looking for quick infor¬ 
mation on specific personalities. 
"Radio's Morning Show Personalities" 

is a good read for anyone interested in 
morning radio through the years. 
The stories of the early risers who have 

toiled behind the sleepy microphones of 
radio stations in cities and towns of all 
sizes presented within the pages of this 
book are part of radio's considerable, rich 
history, and have helped to form the 
foundation of radio’s soul. 

Public demands 
He also observed that. "Someone can 

’ yhired to spin records or read news 
Jy for a considerably lower salary than 

hat of a comedian like Gene Rayburn or 
• musical scholar like Jonathan Schwartz. 
A return to quality programming will 
jccur only when the public demands bet-
er talent from its local stations and com-
nercial sponsors, and supports those pro¬ 
grams by patronizing their advertisers. 
Lieberman's stance should not dampen 

he book’s effect on readers who feel that 
here is quality programming on morning 
radio; rather, it should encourage readers 
io think more seriously about what it is 
that makes morning radio great and 
effective, and it should encourage pro¬ 
grammers and listeners to seek out the 
best morning talent that money and good 
sense can buy. 
The fun in a book such as this is in its 
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Put Your Signal on the Internet 
The target audience for the station is expa¬ 
triate Newfoundlanders. The bottom line 
is that if you are considering broadcasting 
on the Internet, check out the stations that 

by James Careless 

OTTAWA Recently I have received a lot 
of e-mail from radio broadcasters who 
want to put their stations onto the World 
Wide Web. but they are not quite sure how 
to do it. What they want most of all is 
information: sources where they can learn 
what they need to know, before they com¬ 
mit any cash to cybercasting. 

Look on the Web 
One of the best sources of information on 

this — if the not the best — is the World 
Wide Web itself. And the best site for find¬ 
ing it — at least the best I have found thus 
far — is the Real Radio site at 
http://www.radiotv.com/ 
What makes the Real Radio site so useful 

is that embedded within it are direct links 
to a number of stations that are broadcast¬ 
ing over the Internet. It also includes links 
to Progressive Networks and Xing 
Technology StreamWorks, the two big 
cybercasting data streaming formats. Other 
Internet audio products are available and 
are in development, but currently 
RealAudio from Progressive Networks and 
StreamWorks from Xing continue to domi¬ 
nate the market. 
Anyone considering putting their station 

on the Web should explore both the 
RealAudio (http://www.realaudio.com/) 
and the StreamWorks (http:// 
www.xingtech.com/) sites in depth before 
making a decision about which streaming 
software to buy and install. Each contains 
extensive details on the setup and capabili¬ 
ties of the two programs, including very 
useful FAQs (frequently asked questions) 
that can answer many concerns. 
One caveat: There are differences 

between the RealAudio and StreamWorks 
formats, notably in the amount of data — 
and thus audio quality — each provides at 
different data rates. 
However, to say one format is better than 

the other, judging from the opinions of 
broadcasters using them, is mostly a matter 
of personal taste. For that reason, it is 
essential for anyone evaluating these for¬ 
mats to take the time to download the free 
RealAudio and StreamWorks players. The 
players are distributed free to help spur 
interest in the technologies; it is akin to 
giving away free radios. 
Then you can make up your own mind by 
browsing through both RealAudio- and 
StreamWorks-formatted stations on line. 
Once you have looked at the RealAudio 

and StreamWorks sites, downloaded the 
players and searched the Web. the next 
step is to seek some outside advice. 
E-mail people at the radio sites you have 

been visiting and ask them about the tech¬ 
nology they use. They also can advise you 
about the steps they took to set up their 
system, what problems they have had and 
whether or not the whole project has been 
worthwhile. 
For instance. Gord Watts is program-

ming/marketing manager for news-talk sta¬ 
tion CFRA(AM) in Ottawa and vice presi¬ 
dent for marketing and sales for 3WB, 
which runs the Internet-only station 
Internet Business Radio. 
When CFRA went on-line over a year 

ago, they chose to use StreamWorks. 
"Our objective at the time was to simul¬ 

cast the radio station over the Internet," 
Watts said. “(RealAudio) was not able to 
continuously stream a live signal at that 
point — it can now — while StreamWorks 

could." As far as the cost of going on-line, 
CFRA encountered two: a fixed cost and 
an ongoing cost. 
"The fixed cost is the hardware and soft¬ 

ware you need to acquire. I think for the 
Xing Technology software, the cost was 
about US$10,000. The ongoing cost is the 
bandwidth you need to deliver the live 
stream to users." 
Next came the issue of setup: What is 

really involved in getting a radio station on 
the Web? 
"First, you need software to encode the 

analog or digital signal you are sending out 
to the streaming format." Watts said. "You 
need an encoder, a piece of software that 
runs on most conventional platforms. Then 
you need a server and a computer to run it 
on, and the server basically again is soft¬ 
ware. We made an arrangement with our 
Internet service provider (ISP) to work off 
of one of their server boxes." 
CFRA chose to locate its site on the ISP's 

computer rather than buying one capable of 
handling the calls at the station. "We do not 
have the expertise in house to do that," said 
Watts, "and I think in a lot of cases that is 
the way most radio stations have gone. 
"The technology problems we have 

encountered have been virtually nonexis¬ 
tent,” he said. 

How fast can you go? 
Another issue to consider is modem 

speed: Should you configure your cybersta¬ 
tion so that it broadcasts at 14.4 kbaud — 
the most common consumer rate these days 
— or should you deliver better audio quali¬ 
ty by providing only a 28.8-kbaud feed? 
Faster speed means more data can be put 

through, which equals more bandwidth, and 
28.8-kbaud modems are quite common 
these days. However, for listeners with slow¬ 
er modems, a 28.8-kbaud feed is unreadable. 
"We have found that there was not a lot of 

use from 14.4 dial up, so we ramped up to 
28.8 or better,” he said. “We have moved 
up from 10.5 kbps of audio data to 16 
kbps, which gives you very good 

reception on a 28.8 modem or better " 
Finally, there is the question of who is lis¬ 

tening and where. 
"CFRA was on-line, and we had the 

Lowell Green phone-in show on-air. A fel¬ 
low in South Africa was listening in and 
was frustrated because he could not access 
the program using the toll-free line, which 
can be used throughout North America, but 
not from South Africa.” But Gord Watts 
and CFRA are not the only ones to sing the 
praises of broadcasting on the Web. OZ-
FM (CHOZ-FM) in Saint John's, 
Newfoundland, for example, is also on the 
Web. using RealAudio to deliver its signal. 

are already on-line and the available tech¬ 
nologies. and read. read. read. Then down¬ 
load the audio players, and listen, listen, lis¬ 
ten. Finally, once you begin to formulate 
your plans, e-mail people at the stations 
you enjoy, and ask for advice and feedback. 
It sounds rather straightforward, but it is 

the background work you need to do to 
make successful foray into the brave new 
world of cybercasting. 

□ □□ 
James Careless is a free-lance writer and 

audio producer based in Ottawa. Ontario 
Contact him with via e-mail at 
( arel ess @ magi, i ont 

One of the best ways to develop ideas about branching into 
a new area is to check out the competition. Several lists of 
radio stations that are on-line exist on the World Wide Web, 
and using a search engine like Alta Vista, Lycos or Yahoo will 
help you find even more. 
The following stations all broadcast live to a global audience 

via the Internet using either RealAudio or StreamWorks. 

RealAudio Stations 
• KING-FM in Seattle: http://www.king.org/ 
• KLSU(FM) in Baton Rouge, La.: http://www.cyberview.net/klsu 
• KOOL-FM in Las Vegas: http://www.vegasradio.com/kool.html 
• KPLX(FM) in Dallas: http://www.kplx.com/ 
• National Public Radio: http://www.npr.org/ 
• 0Z-FM in Saint John’s, Newfoundland: http://www.ozfm.newcomm.net/ 
• Radio Tango in Oslo. Norway: http://www.sn.no/radiotango/ 
• Virgin Radio in London: http://www.virginradio.co.uk/home.html 
• World Radio Network in London: http://www.wrn.org/ 
• WTEM(AM) in Rockville, Md.: http://www.wtem.com/ 

StreamWorks Stations 
• Auburn Network in Auburn, Ala.: http://www.aunetwork.com/ 
• BR5 Personal R@dio in Munich, Germany: http://mats.gmd.de/BR5/ 
• CFRA(AM) in Ottawa: http://www.cfra.com/ 
• International Community Radio in Taipei, Taiwan: http://www.icrt.com.tw/ 
• Internet Business Radio in Ottawa: http://www.ibrlive.com/ 
• Kiss FM in Helsinki, Finland: http://www.kiss.fi/ 
• KPIG-FM in Watsonville, Calif.: http://www.kpig.com/welcome.htm 
• WKSU(FM) in Kent, Ohio: http://www.wksu.kent.edu/ 
• WLIB(AM) 1 190 in New York: http://www.intemetwork.com/ 
• WXYC(FM) in Chapel Hill, N.C.: http://sunsite.unc.edu/wxyc/ 
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INTERNATIONAL UPDATE 

Competition Heats Up on Irish Airwaves 
As Listenership to Independent Stations in Ireland 
Continues to Rise, Stations Compete for Every Ear 

by Maggi Taylor 

DUBLIN, Ireland Competition for 
listeners on the Irish airwaves is getting 
hot. 
In Dublin, site of the most fierce com¬ 

petition, rival music stations FMI 04 
and Classic Hits 98FM have battled it 
out since they both began broadcasting 
almost seven years ago. 
Now, for the first time ever. FMI 04 

has more listeners than Classic Hits 
98FM. 

Winning back listeners 
This marks a major turning point for 

FMI 04; persistence and a few gambles 
here and there have finally paid off. The 
largest gain for the station is winning 
back a lot of the younger listeners lost 
to Dublin’s pirate stations during the 
past few years. 
These pirate stations targeted 15- to 

24-year-old listeners with indie and 
dance music not supported by the com¬ 
mercial stations. 
FM 1 04 Chief Executive Dermot 

Hanrahan attributes a lot of the gain to 
the addition of former-Atlantic 252 DJ 
Rick O’Shea. O'Shea hosts a 19:00 to 
22:00 program that is a huge hit with 
the under-25 age group. 
Hanrahan also attributes a lot of the 

current success to the appointment of 
Colm Hayes as program director last 
year. 
He said Hayes’ philosophy is to put 

fun back into radio and to give presen¬ 
ters more freedom. 
Hayes is responsible for the successful 

FMI 04 breakfast show, which features 
three presenters that Hanrahan 

describes as “wacky and fun" and 
“totally spontaneous.” 
Meanwhile at Classic Hits 98FM. 

Group Program Director Jeff O’Brien 
admitted. “We have taken our eye off the 
ball,” and that the station has lost some 
of its grip on the highly competitive 

Dublin radio scene. 
“There is no doubt we have lost our 

way a bit. After six-and-a-half years I 
suppose this was likely to happen,” 
O’Brien said. 

“We will now fine-tune our music 
product. We were playing a lot of dance 
music which was putting off our target 
audience who are in the 25-40 age 
group. We will go back to basics and 
the classic hits formula.” 
O’Brien also noted that Classic Hits 

98FM will implement some changes in 
its news production. 

Must regain 
The survey shows the biggest loss for 

the station is with 20- to 24-year-old 
listeners, a market it realizes it will 
have to regain. However Classic Hits 
98FM remains popular with over-25-
year-olds. As far as advertising revenue 
is concerned, the two stations have dif¬ 
fering views. 
Jeff O’Brien said the slip in listener¬ 

ship will not greatly affect advertising 
turnover. “Most of our advertising is 

targeted at the older group and the fig¬ 
ures show the biggest slip is with the 
15-19 year bracket.” 
However. FMI 04 plans to reap the 

benefits of its new-found status as the 
number one radio station in Dublin; the 
station has increased its advertising 
rates by 26 percent. 
Steven Shanahan, media director with 
Quinn McDonnell Pattison, said the lat¬ 
est figures should not influence signifi¬ 

cantly the amount advertisers spend 
with each station. 
A major result of FM104’s new status 

was a proposed partnership with 
Richard Branson's London-based 
Virgin Radio, in which Virgin would 
take a 27-percent minority stake in the 
Irish station. In the end the station 
decided that a proposal to change the 
station name to Virgin 104FM made the 
deal unworkable. 
"It would not be prudent for us to 

change the name of the station now that 
we are number one," said Hanrahan. 
“That would be suicidal given that we 
have changed our name twice since the 
launch of the station." 
Virgin is said to be "extremely disap¬ 

pointed” by the decision, but is still 
anxious to get involved in the Dublin 
radio scene. 
A spokeswoman said it makes sense 

for the company to move into Ireland 
mainly because Virgin has such a high 
profile in Dublin with the Virgin 
Megastore music store, a cinema com¬ 
plex and its airline. 

FM104 and Classic Hits 98FM 
have battled it out since they began 
broadcasting. 

At press time, Virgin was approaching 
other stations in the market about possi¬ 
ble partnerships. 

Independent radio on rise 
Around the country, the latest survey 

figures show a continuing rise in listen¬ 
ership to the independent radio stations. 
Nationwide. 53 percent of listeners 

tuned into the independent stations each 
weekday compared to 36 percent for the 
national broadcaster Radio Telefis Eire-
ann (RTÉ) Radio I and 29 percent for 
the RTÉ-run 2FM. 
For the same survey period last year, 

the independent sector had 50 percent. 
RTÉ Radio I drew 38 percent and 2FM 
had 28 percent. 
The independent stations have clearly 

established themselves as the preferred 
option for the Irish listening public, 
with more than half of the country's lis¬ 
teners tuning into an independent sta¬ 
tion each weekday,” said Michael 
O'Keeffe, chief executive of the 
Independent Radio and Television 
Commission (IRTC), which licenses the 
independent stations. 
O'Keeffe added that the strength of the 

independent sector in the south was 
very much reflected in Cork. “Fifty-five 
percent of listeners in Cork tune to 
96FM County Sound each weekday, 
which puts them ahead of all the other 
stations in the area." 
Outside of Dublin. Cork has the most 

competitive radio market in Ireland. 
On the regional breakdown O'Keeffe 

said independent stations hold 62 per¬ 
cent of the listenership in the south. 57 
percent in the northwest. 52 percent in 
the midlands and 43 percent in Dublin. 

□ □ □ 
Maggi Taylor reports on the industry 

for Radio World from Ladysbridge. 
County Cork, Ireland. 
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FEEDLINE 

Learn the ABCs of AM Antennas 
by W.C. Alexander 

Part I 

DALLAS Several people have 
approached me in recent years asking 
what texts or primers are available on AM 
antenna systems, both directional and 
nondirectional. Having looked around 
myself over the years, I know what a 
dearth of modern material there is. 
A couple of these people in search of 

knowledge suggested that I put something 
together. I am no scholar and am nowhere 
near to being in the same league with the 
old masters, but it occurred to me that 

assembling a rather elementary text on 
AM antenna systems would be a good 
opportunity to brush up on some of the 
things I have forgotten, and share what I 
know with others who want to learn. 
The purpose of any AM antenna is to radi¬ 

ate the power generated by the transmitter. 
Nondirectional antennas radiate equally 

in all directions, providing the simplest 
way to get a signal out in an efficient 
manner. Directional antennas are used to 
concentrate signal in some directions 
(toward population centers, for instance) 
while suppressing signal in others 
(toward other stations which must be pro¬ 
tected from interference). 

The antenna system is the last point in a 
broadcast system where the broadcaster 
has any control over the signal. After that 
point, environmental factors, receiver 
characteristics and other factors have 
sway over what the listener hears. The 
amount of signal received at a given point 
is dependent on the amount of radiation 
toward that point from the antenna, the 
distance to the receiver, the conductivity 
of the earth between the transmit and 
receive locations, the character of the ter¬ 
rain between antennas and, sometimes, 
the ionospheric conditions. Atmospheric 
noise, natural and manmade, affects the 
signal-to-noise ratio at the receiver, but it 

does not affect the level of signal arriving 
from the transmit antenna. 
AM antenna systems are vertically 

polarized. This is done for a number of 
reasons, including superior groundwave 
propagation and simplicity of antenna 
systems. The downside of vertical polar¬ 
ization is that most atmospheric noise is 
also vertically polarized. Still, vertical 
polarization is a better choice for AM 
broadcast than horizontal, and virtually 
all AM radiators are vertical. Not only 
are horizontal dipole antennas mechani¬ 
cally impractical, their radiation on the 
horizon is not nearly as good as that of a 
vertical radiator. 
Earlier, we mentioned that several 

things influence the amount of signal 
received at a particular point from a given 
antenna system. The first of these was the 
amount of radiation toward the receiver. 

Personal Grooming Matters 
► continued from page 25 
them out of the dryer with a zillion wrin¬ 
kles. The time and effort that you took to 
get them clean is wasted if you wear 
them wrinkled. The look will be the 
same: unkempt and disorganized. Even in 
casual clothes, managers know the 
importance of being clean and pressed. If 
you doubt this, think of how you would 
respond to a boss and the confidence lev¬ 
el you would have of a boss who always 
appeared neat and clean compared with 
one who always looked disheveled. 

position is open, at least you will not 
automatically be ruled out because you 
do not dress in a manner that is suitable 
for the position. 
Practice good basic personal hygiene. 

This is a basic requirement that is just as 
important as clean and neat clothing for 
all of the same reasons. It is easy to ratio¬ 
nalize skipping one of the daily hygiene 
rituals because you are late getting start¬ 
ed. If you think that skipping a step like 
shaving, brushing your teeth, washing 
your hair, or checking yourself in the mir-

Attention to personal grooming can 
make a difference in how you and your 
work is perceived by the boss and those 
who make decisions about your career 
path. Those who are seeking advance¬ 
ment take the steps to assure their person¬ 
al image fits the next career step. I guar¬ 
antee if you do not notice your image, 
someone else will. 

□ □ □ 
Sue Jones is a principal in Bisset 

Communications, a communications man¬ 
agement firm located in the Washington 

The amount of radiation toward a partic¬ 
ular point is influenced by the transmitter 
power, system losses, antenna efficiency 
and antenna directivity. Transmitter pow¬ 
er is self-explanatory. System losses 
come in several areas — resistive losses 
in conductors, ground system and tuning 
components, and transmission line losses. 
Antenna efficiency is really defined in 

two ways: One has to do with the vertical 
radiation characteristics of the antenna, 
the other has to do with the radiation 
resistance. We'll look at both of these in 
more detail later. The efficiency of a 
nondirectional AM antenna is expressed 
in millivolts per meter at one kilometer 
(mV/m/km), and this figure is referred to 

Organization is key 
It may be helpful to organize yourself 

before you go to bed. Select the clothing 
that you plan to wear and put it in a read¬ 
ily available space. If the items are not 
clean or you discover that you do not 
have a matching shirt or blouse to go 
with your pants or skirt, you will have 
the time to launder the necessary item. 
This will be an impossible task if you 
discover the problem in the morning 
when you are hurrying to get out the 
door. 
When you purchase clothing, think about 

the matching possibilities of the items you 
already own and the ones you are consid¬ 
ering buying. A blouse that matches only 
one skirt in your wardrobe may be the lat¬ 
est fashion but will be very limiting. 
Buying clothing of colors and fabric that 
can be appealingly paired with other items 
in your closet will not only stretch your 
budget dollars but will make getting 
dressed in the morning less of a chore. 
Image consultants advise that you 

should dress for the next job that you 
want. Assuming that you want to climb 
the organizational ladder, notice those 
who have achieved it and look as good as 
they do. The next time a higher level 

ror before you leave will save you time, 
you may be right. However, you will save 
only a few minutes, at best. The few min¬ 
utes you saved will not make up for the 
negative perception that your boss and co¬ 
workers have of you when they see you. 

Early bird 
The best solution for this problem is to 

get to bed earlier or get up earlier. If you 
cannot do all of the routine basics and get 
to the station on time, complete the rou¬ 
tine basics and get to the station a few 
minutes late. Being a few minutes late if 
you are part of the air staff is not an 
option. If you must be late, make up the 
time by taking a shorter lunch break, cof¬ 
fee break, or just stay later than you nor¬ 
mally do to make up the time. If you skip 
a personal hygiene step to arrive on time 
or are late, vow to immediately correct 
your specific problem so that you do not 
appear at the station in a unkempt state or 
constantly late. 
Check yourself in the mirror during the 

day to make sure that your hair is still 
neatly combed, to make sure that your 
clothes do not need adjusting, and your 
hands and nails are clean. Make any mid¬ 
day grooming corrections in the 
restroom, not in your work area. 
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Remote Broadcast Aboard Ship 
► continued from page 1 

gotten myself into. At the time 1 had very 
little experience with the Lynxx, other 
than a few brief test calls. Would it work 
on a moving ship at sea? 
There is nothing like the thrill and terror 

of trying out a new piece of equipment in 
circumstances the designers had not con¬ 
sidered. Before long, I began to have 
doubts about my “go for it” statement. 
Julie excitedly told me that the broad¬ 

cast from a cruise ship — the Sun 
Princess — was a go. Now my doubts 
really hit home. 
A week later I had a meeting with 

Steven Spendlove and David Garbett of 
Princess Cruise Lines to discuss the tech¬ 
nical aspects of the project. The more we 
discussed it. the more I thought it was a 
good idea and that it just might work. 
We talked about an existing system on 

most Princess Cruise ships that can pro¬ 
vide a 64 kB data path to shore. I was 
referred to Richard Hadsall of Maritime 
Telecommunications Network (MTN). 
There was not sufficient time to have 

the ship outfitted for an additional 64 kB 
of data. The Princess Cruise ships are 
equipped with a 64 kB data stream, 
divided into eight 8 kB segments for 
eight simultaneous ship-to-shore tele¬ 
phone conversations. 
For a second 64 kB to be added, a high¬ 

er-power amplifier and other additional 
hardware had to be installed, requiring 
one month’s advance lead time. 

Dry run 
In other words. I was now committed to 

a remote broadcast using our new Lynxx 
mobile earth station that had not been 
tested at sea. This meant a full dress 
rehearsal first without a cruise ship. 
Because I did not have a ship at my dis¬ 

posal, 1 did the next best thing and set up 

a remote “broadcast” in my front yard. I 
was lucky: My neighbors were not home 
the day of the tests so there was no 
“What is that nutty neighbor doing 
now?” to endure. 
It was necessary to estimate how much 

shipboard rolling and turning the system 
could tolerate. Based on this exercise, I 

felt it was possible to manually track the 
satellite in order to compensate for ship 
maneuvering. 
During our meeting, Garbett had said. “1 

would not have thought such a plan as 
yours, using a nonautomatic tracking 
antenna, would work." 
We needed calm seas and minimal ship 

rolling because I would not be able to 
compensate fast enough for elevation 
changes. Also, too much ship rolling 
might put me out of commission ... if you 
know what I mean. 
So after setting up the remote equip¬ 

ment and attaching to the Lynxx, I spent 
some time panning the antenna around to 
get a feel for how wide the pattern was. 
A high-speed data call was placed via 

the Lynxx to the KOST studios. When 
the Lynxx connected and the Comrex 
DXP codec made the familiar synchro¬ 
nization chirp. I could hear KOST ema¬ 
nating from the monitor speaker set up in 
my front yard. 
This was a bidirectional path with 

7.5 kHz of bandwidth in each direction 
via the Lynxx mobile earth station. A 

Comrex DXP codec was attached to the 
Lynxx via a V.35 cable supplied by 
Lynxx. Audio from a Mackie 1202 mixer 
was fed into the Comrex DXP for conver¬ 
sion to 56 kB data. 
The resulting data entered the Lynxx via 

the V.35 cable for satellite transmission 
via Comsat. The Lynxx has a handset that 

permits dialing any telephone number in 
the public switched-telephone network. 
A call was made to a Switched 56 num¬ 

ber at the KOST studios. The call is auto¬ 
matically answered at the studio and the 
Comrex codecs at both ends sync up, 
establishing a bidirectional audio path. 
The satellite system used is the Inmarsat-
B with satellite time, on demand, provid¬ 
ed by Comsat. 
When I called the studio from my home 

phone, the announcer reported the audio 
sounded excellent. 

Costly 
I should mention that this is an expen¬ 

sive system for remote broadcasting. The 
Lynxx mobile earth station and acces¬ 
sories. including a remote antenna mount¬ 
ing kit cost about $35.000. This does not 
include the cost of the Comrex codec nor 
the audio mixer, microphones, etc. 
The cost for satellite time is expensive, 

too. A high speed data call, which is 
needed for broadcast quality, costs 
$17.95 per minute. 
Comsat does offer some discounts for 

high volume users. Depending on the 
amount of time used, discounts can range 
from 10 to 27 percent. Discounts start 
after you have used your first $1,000 
worth of time in a month. For our broad¬ 
cast. it was either pay the price or reel out 
200 miles of mic cable. 

On board 
The Sun Princess is the largest cruise 

ship in the world. It was built in 
Monfalcone, Italy, in 1995. It has an 
overall length of 856 feet and a breadth 
of 106 feet. Normal passenger capacity is 
2.300 with a crew of 900. 
The day we boarded, the ship had 

arrived earlier in the morning after a 
Caribbean trip via the Panama Canal. 
Ours was a promotional trip for travel 
agents as the ship made a two-day cruise 
from Los Angeles to Ensenada. After we 
returned to Los Angeles, the ship contin¬ 
ued to Alaska, where it will spend the 
summer cruising between Vancouver and 
Alaska. In the fall, the Sun Princess will 
return to the Caribbean for a winter of 
cruising. 
What a pleasure to view the beautiful 

four-story lobby with sumptuous marble 
staircases, sparkling brass railings, chan¬ 
deliers and elegant glass elevators. The 
lobby was much like that of a five-star 
hotel. 
We boarded the Sun Princess cruise ship 

in San Pedro, Calif., I 1 a.m. Monday 
morning. Most passengers did not board 
until 2 p.m., but I needed the extra time to 
figure out how I was going to set up our 
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Sometimes the high-speed 
data call would have digital dropouts 
or brief loss of sync. Usually, hanging 
up and calling again seemed to 
clear the problem. 

shipboard remote broadcasting facility. 
I was shown the location for our broad¬ 

cast: the 14th deck in a protected area 
near the 24-hour Horizon Court buffet. 
Looked good to me. 
As it turned out. it was not possible to 

operate the Lynxx satellite system at this 
location. There were too many obstruc¬ 
tions and too many people would be 
gathered around this area. 
The solution was found two decks 

above. On the 16th and top deck there is 
an area that is not open to the public, pro¬ 
viding a relatively clear view in all direc¬ 
tions. There were, however, two large 
domes for the ship’s satellite communica¬ 
tions, and a part of the ship’s structure 
could get in the way. Still, it was the best 
I was going to do. 
Communications Officer Tom Martel 

helped me install a two-pair cable from 
deck 16 to our deck 14 location. Because 
none of the ships elevators go that high, 
he helped haul the 70-pound Lynxx up to 
deck 16. 
With my handy propane soldering iron I 

put the proper connectors on the ends of 
the cable. Next came a quick check of the 
Lynxx while the ship was tied to the 
dock. The satellite was just about where I 
guessed it would be. 
I made a short high-speed data call to 

the studio and was pleased to hear KOST 
in the headphones plugged into the 
Comrex DXP for the test. 

Ready to sail 
After stowing the Lynxx away, I joined 

my wife for the view of San Pedro as we 
started our trip to Ensenada. All of us in 
the KOST group had dinner at the early 
seating. We had to get up early the next 
morning to be on the air from 6 to I0 a.m. 
We attended the early show in the 

Atrium Lounge with an introduction by 
Gavin McLeod, the captain of televi¬ 
sion’s “Love Boat.” In fact, McLeod was 
one of the guests who stopped by for an 
interview at our shipboard studio. 
After the show it was early to bed 

because 4 a.m. would come soon. After 
all the activity of the day I fell asleep 
quickly. 
I awoke about 3:30 a.m., worried about 

the remote broadcast. So it was out of 
bed and off to deck 14 to set up our gear 
on two large tables that had been provid¬ 
ed for our use. 
Sometimes foresight pays off. I knew 1 

was going to be disoriented in the dark at 
4 or 5 a.m., and that it could be difficult 
to find the satellite in the dark with no 
references. In this instance, a Sony Pyxis 
GPS receiver was a big help. 
While I was setting up. 1 put the receiver 

out on a table in the clear. It was not long 
before the GPS told me we were on a 
course of 163 degrees and going 13 miles 
per hour; about half-speed for the Sun 
Princess. 

Shooting the bird 
Knowing our heading made it easy to 

estimate the bearing of 255 to the Pacific 
Ocean Region satellite that I needed to 
find. The elevation would not change 
from my earlier tests so all I had to do 
was aim the Lynxx antenna. 
Upon powering up and initializing the 

Lynxx, the LCD signal strength meter 
showed I had acquired the satellite. Fine-
tuning my aim was quite simple after 
that. 
Shortly before 6 a.m., I dialed the Switched 

56 number at the KOST studio and we were 
ready to hit the air after the newscast. 

continued on page 32 
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Live Remote from Sun Princess 
► continued from page 30 

I should mention that calls via Inmarsat 
do not always go through on the first try. 
The phone number was in the Lynxx 
speed dialer so that I could easily redial 
the number. I had to try three or four 
times before the call would go through. 
Sometimes the high-speed data call 

would have digital dropouts or brief loss 
of sync. Usually, hanging up and calling 
again seemed to clear the problem. It was 
a great feeling to know we were on the 
air with the Lynxx, along with a Comrex 
DXP codec providing a 7.5 kHz audio 
path for the KOST morning show with 
Mark and Kim. 
And I was relieved to find that my “go 

for if’ to Julie was now happening. 

Loss of signal 
It was about 7:30 a.m. when I came 

down the two decks to our broadcast 
location to check on how things were 
going, when the return signal from KOST 
suddenly disappeared. We had lost the 
satellite connection. Back up on the top 
deck I found the Lynxx and the Comrex 
were without power. 
Someone had closed a large metal door 

on the power cable one deck down, caus¬ 
ing a ground fault which tripped a break¬ 
er or blew a fuse somewhere on the ship. 
I had no idea where this fuse or breaker 
might be. 
The communications officer sent for the 

ship electrician. While he was running 

down the problem I started searching for 
another source of power. In a nearby 
pantry, an American-style 120V recepta¬ 
cle was found behind some dishes. 
A long extension cord was pulled down 

from the deck above and plugged into the 
pantry. The Lynxx was plugged in, pow¬ 
ered up and redialed. We were connected 
with KOST again. 
Our loss of connection was not too seri¬ 

ous because all the music was being 
played at the studio. 1 had insisted that 
the studio board-op be qualified to go on 
the air in case we had gone down. Our 
weekend announcer/board op Lance 
Ballance was able to fill in nicely for us 
while I was scrambling to restore power 
and reconnect via the satellite. 

What's up, dock? 
The next test came as we docked in 

Ensenada. The ship did not simply pull in 
straight to the dock as I had hoped but 
instead made a 180-degree turn before 
docking. This kept me busy aiming the 
Lynxx antenna for a few minutes. 
It is surprising how quickly a ship this 

large could turn, thanks to the side 
thrusters on the Sun Princess. As soon as 
we tied up at the dock, no more aiming 
was necessary. It was a routine remote 
broadcast from there on until 10 a.m. 
After putting away the remote gear and 

stowing the Lynxx, my wife and I disem¬ 
barked to downtown Ensenada. We 
enjoyed a couple of hours of shopping 

and picture-taking before returning to the 
ship. 
Unlike San Pedro, Ensenada allowed for 

an unobstructed view of the ship. We 
were truly amazed by its size. By 2 p.m., 
everyone was back on board and we 
started the return trip to Los Angeles. 
That evening we enjoyed another excel¬ 

lent meal with the traditional baked 
Alaska dessert, and another show in the 
800-seat Princess Theater. Afterwards it 
was early to bed again. 
This time I could feel a slight ocean-

induced motion of the ship, but it was 
very minimal and nothing to get sick 
over. I was up again at 4 a.m. 
After a quick breakfast at the buffet, I 

set up the mixer and mies, then consulted 
the Sony GPS receiver. We were now on 
a course of 348 degrees at 13 miles per 
hour. Knowing this, it was easy to esti¬ 
mate the bearing to the Pacific Ocean 
Region satellite. Again, signal acquisition 
was simple after powering up the Lynxx. 
I only had to make a slight adjustment to 
peak the signal. 
Shortly before 6 a.m., I placed another 

high-speed data call via the Lynxx to the 
KOST studio Switched 56 number. We 
were connected and ready for another 
broadcast. 

Coming home 
We had been on the air with the morn¬ 

ing show for about an hour when we 
started turning into Los Angeles Harbor. 
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By watching the Sony GPS receiver dis¬ 
play our course changes, it was easy to 
anticipate my moves in manually aiming 
the Lynxx antenna. It was also interesting 
to see our speed changes as we maneu¬ 
vered to enter the harbor. 
I had been told we would probably head 

straight to the dock and tie up. But when 
we passed by the dock, this was obvious¬ 
ly not going to be the case. 
Mark and Kim were warned we might 

have trouble maintaining the connection 
during the turnaround. After passing the 
dock we started our turn under the 
Vincent Thomas bridge that crossed the 
channel. At 255 degrees a hill blocked 
the signal and my “look angle” to the 
Pacific region satellite was only 12 
degrees above the horizon. 
Luckily, Mark and Kim were able to pre¬ 

record their 7:30 a.m. break, because the 
connection was lost when we turned under 
the bridge. The ship is so large, there was 
only about another 20 feet of clearance. 
Once the turn was completed, we slowly 

cleared the bridge and the hill, so I redi¬ 
aled the Lynxx. It connected on the 
fourth try and we remained connected 
until the show ended at IO a.m. 
My worries were over. The Lynxx tech¬ 

nology worked. Mark and Kim will 
always remember their live shipboard 
broadcast, and I will always have fond 
memories of my cruise with the Lynxx 
and the Sun Princess. 

□ □ □ 
Marvin Collins is chief engineer of 

KFI(AM), KOST(FM) and KACE(FM}. 
Los Angeles. He can be reached at (2 J3) 
251-3149. 
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Jingle Still Works after 24 Years 
by Alan R. Peterson 

WASHINGTON Have you ever caught 
yourself unconsciously humming a com¬ 
mercial jingle? You were not 
even aware of it until you 
stopped to consider where 
you heard the melody, and 
were surprised to remember 
it was for shaving cream or 
a car. 
Even long-defunct products

continue to live on in music. Many people 
30-plus years of age have no difficulty hum¬ 
ming the commercial melody for Winston 
cigarettes or Brylcreem hair lotion. 
To that end, the jingle writer and adver¬ 

tiser have succeeded. A simple melody 
gets indelibly imprinted in the minds of 
consumers for all time — normally a 
happy, pleasant melody, very catchy, easy 
to hum and often impossible to get out of 
your head. 
For example, ask anybody in the 

Philadelphia area to hum "that diner jin¬ 
gle." and off they go singing “Everybody 
who knows goes to Melrose” — a com¬ 
mercial jingle that dates back a couple of 
decades. 

Banking on a jingle 
Up and down the East Coast, a radio jin¬ 

gle that has proven successful for 24 
years is for Savings Bank Life Insurance, 
orSBLI. 
The original jingle took to the air during 

the 1972 Super Bowl with the following 
lyrics: 
“With S-B-L-I, You're worth more alive 

...'cause S-B-L-I leaves you more money 
for living.” These lyrics have been 
ingrained in the minds of a full genera¬ 
tion of prospective policy buyers. 
The jingle was conceived and composed 
in a single afternoon by No Soap 
Productions of New York. According to 
president Dan Aron, "The way the tune 
stuck took me as much by surprise as 
anyone else. It's amazing to consider a 
jingle we created has lived to see its 24th 
anniversary with no end in sight.” 
Savings Bank Life Insurance makes 

insurance affordable and easily accessi¬ 
ble. Consumers can buy a policy directly 
from a bank, so the overhead from an 
issuer’s sales force is eliminated along 
with the pressure for the customer to buy 
up. 
This low-key approach made unusual 

demands on the advertising. Visibility 
and memorability were the keys: if there 
was an insurance program that made 
good fiscal sense, people would want to 
look into it. 

Casual complexities 
Aron and the group created a casual dit¬ 

ty that could be hummed all day long. 
“Life insurance is a complex issue,” said 

Aron. “In devising the jingle, I wanted 
something that would make the listener 
want to say the name. The trick was to 
take four random letters — S,B.L and I 
— and turn them into the words of a 
song. By applying equal measures of 
skill and magic, that's exactly what we 
did.” 
The original jingle had a breezy pop 

sound. The current version is done in an 
easy swing feel with harmony reminis¬ 
cent of Boyz II Men. but with the same 
melody line. A shining example of the “if 
it ain’t broke, don’t fix it” philosophy. 

Since the jingle was first composed, a 
number of advertising agencies have 
come and gone on the SBLI account. All 
have continued to use the original SBLI 

jingle, although updated regularly to keep 
in step with changing musical styles. 

The original agency, Lieberman-
Harrison. has long since been supplanted 
by the current agency, Elser & Aucone, 

who saw the value of retaining the original 
SBLI jingle. If there were any questions 
that a jingle written during the Nixon 
administration would still be effective, the 
enormous success of the campaign 
answered them. 

Valid leads 
In 1995 alone, agency president Bill 

Aucone reported nearly 30,000 responses 
to an 800 number. 
“Of those, 70 percent were valid leads 

and 70 percent of those had no previous 
relationship with a savings bank.” said 
Aucone. “Response to our new TV/radio 
flight, which broke in mid-April, appears 
to be consistent with the previous year.” 

Additionally, overall direct response is 
up 8 percent from this time last year, pre¬ 
mium income is up 7.5 percent and sales 
of new policies have increased 7.1 
percent. 
The long life of the SBLI jingle helped 

Elser and Aucone create a market- and 
cost-effective campaign. The operating 
budget for producing and airing the TV 
and radio spots, along with newspaper 
advertisements, is a small percentage of 
what is comparably spent by larger 
companies such as Met Life and 
Prudential. 
“An enduring jingle can produce multi¬ 

ple benefits,” said Aucone. “People 
remember catchy jingles, and if it lasts, it 
becomes part of the culture of everyone 
coming into contact with it. It has the 
same sort of elusive quality you find in 
songs that become standards.” 

I A simple melody gets imprinted in the minds 
of consumers. 
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Store up to 16 hours 
ofCD-quality digital 

audio on Instant Replay's 
internal fiard disk. 

Print fiard copy lists of all 
stored cuts so you always 

know what's where! 

ftodkWcrkf -
Cool Stuff 

T° Prove how 
Instant Replay 

can make your 

station better, you can Test Drive one 

with no obligation! Call us now for free 

overnight delivery of your Test Drive 

I unit. And like Rick Dees, once you 

È get your hands on Instant Replay 

■ you won't want to give it back either. 

■ENET 
Transfer one cut or one 

thousand between machines 
using the D-NET high-speed 

digital audio network. 

5321 Sterling Center Drive • Westlake Village, CA 91361 
(818) 991-0360 • fax (818) 991-1360 • http://www.360systems.com 

If you’re a call-letter station, you can try Instant Replay for 10 days with no obligation. If you decide to buy Instant Replay, we'll make 
arrangements through one of our authorized dealers. Offer good in the continental US only. Offer expires December 31, 1996. 

‘Suggested retail prices: $2995 for 4 hours of storage; $3495 for 8 hours of storage and $3995 for 16 hours of storage. 
360 Systems Instant Replay is a registered trademark of 360 Systems. ©1996 360 Systems. 
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Hey, we understand. After all, Instant Replay 

puts 1,000 of his favorite noises right in front of him 

— ready for instant playback. No other audio player 

makes it so easy to be spontaneous and creative. 

L It’s fast, it's easy and it’s fun. 

A Check it out. One Instant Replay can store 

A up to 16 hours of stereo sound. That's 16 hours 

A of sound effects, spots, promos, even entire 

songs — anything — and you can play any 

of them back instantly just by pressing one of 

S 50 Hot-Keys! There's no need for a computer 

I and no need for training. It’s self-contained 

and it works right out of the box — just push 

the buttons and go! 
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Tracking Friends, Associates Using E-mail 
by Barry Mishkind 

TUCSON, Ariz. Have you ever had a 
letter returned stamped “addressee 
unknown?” In our transient society, where 
an average of 20 to 25 percent of the pop¬ 
ulation moves each year, it can be difficult 
to keep your address book current. 
Similarly, a large number of e-mail 

addresses change every year. At least the 
U.S. Postal Service can forward mail to 
individuals who fill out their form. On 
the other hand, people who change their 
e-mail addresses can prove to be difficult 
to contact, even if they are still at the 
same physical location. 
This happens because most on-line 

Your e-mail address 
can be the first truly 
permanent address 
you have. 

services do not provide for e-mail for¬ 
warding. If you have ever wondered why 
some of your customers or friends do not 
send you e-mail any longer, or if your e-
mail to them comes back with the dreaded 
“user unknown" message, let us consider 
some of the reasons why and suggestions 
on how to avoid e-mail hassles. 

The floating address 
It is true after all: there is no "here” in 

cyberspace! Your e-mail address can be 
the first truly permanent address you 
have, following you everywhere. Or, it 
can become a problem. In fact, it is possi¬ 
ble to accumulate so many e-mail 
addresses that no one can find you. 
Perhaps you have used one of those 

diskettes from an on-line service inviting 
you to a free month's trial? If so, you 
likely sent some e-mail to someone to 
announce your new “location" on the 
Information Superhighway, an address of 
the form user@domain.name (pro¬ 
nounced as "user at domain dot name” — 
for me, it is barry@broadcast.net). When 
the recipient (R)eplies, your address is 
automatically attached to the message. 
But, what happened at the end of the 

month? Did you continue with that 
Internet Service Provider (ISP)? Or did 
you try out another one? If the latter, you 
now have a new address. now@a.differ¬ 
ent. place. Meanwhile, your former 
provider completely deletes your former 
address. Hence, if one of your friends 
tries to send you e-mail at your original 
address, it comes back to him as "user 
unknown." Now, of course, if he knows 
where you are, he can call on the phone 
(yes, most computer folks still can use a 
phone!) and ask for your new e-mail 
address. However, if you have changed 
jobs, it might be harder to find you. 
Worse yet. if he only has your e-mail 
address, contact can be lost unless you 
happen to send a note to him from the 
new location. 
A special case of this happens when 

someone subscribes to a mailing list, 
where each message goes to dozens (or 
hundreds) of others. If he or she changes 

addresses without notifying the mailing 
list, not only does he not get messages, 
but each message sent to him will 
"bounce” back to the moderator. For 
example. I get 10-20 “bounces” a day; 
and when school closes for the year, it 
can be 50 a day, for just one mailing list. 
There are several ways to avoid this 

happening. First of all, if your ISP is a 
local provider, it may agree to insert a 
short file on its system forwarding your 
e-mail to you. Most of the national 
providers do not do this, citing difficul¬ 
ties in handling the volume of addresses. 
Sometimes getting a new address is 
almost unavoidable. It may be your ISP 

went out of business or a university 
account closed at the end of the semester. 
Perhaps you changed ISPs to get better 
service. Or you use several services on 
purpose — a local provider most of the 
time, and one of the national services 
when traveling, to get a local access 
number in different cities. I experienced 
each of these situations last year. 

A permanent address 
My solution was to get a permanent e-

mail address. For a fee, companies like 
Broadcast.net will provide an address 
that can be forwarded anywhere. 
Another solution is to carefully e-mail 

everyone who might have your address 
with the new one. 
A good address book will help, and it is 

courteous to unsubscribe from mailing 
lists when you know your address will 
change. 
If you can’t locate someone in the 

broadcast industry because his or her 
address has changed, several lists are 
available. 
Finally, a suggestion about your sig or 

“signature” line, which is put at the bot¬ 
tom of e-mail, sometimes automatically 
by your mailreader or manually: Instead 
of cute phrases or graphics, insert brief 

continued on page 45 
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The Best Audio Over A Single Phone Line 

12 Pounds 

MUSICAM USA 

Dimensions: 
Weight: 

Mic Input: 
Line Output Level: 
Headphone Output: 

Fax On Demand 
908-935-2777 

Specifications 
Frequency Response: 
Signal-to-Noise Ratio: 
Distortion: 
Data Rates: 
Line Input: 

FieklFone™ is the first of a new product catagory-
a POTS (Plain Old Telephone Service) codec. This 
field-ready unit is designed for breaking news, sports 
reporters, on-site promotions and talk shows. 

FieklFone'” is your answer to high quality, bi-direc¬ 
tional remote broadcast transmission without ISDN 
lines! Turn your ordinary remote broadcast into an 

20 Hz to 6.5 kHz. +0/-3dB 
84 dB (ref. +8 dBm) 
0.08% THD+N 
28.8.26.4,24.0.21.6. 19.2, 16.8 and 14.4 kb/s 
+21 dBu maximum, 600Uor>20kQ, 
se lectable, balanced 
Cain 26 to 73 dB, balanced. 20ki2 
0 dBu, nominal 
+ 15 dBu, separate level controls 
for Send and Receive audio 
90-250 VAC, 50-60 11/ 

Tel: 908-739-5600 Fax: 908-739-1818 
Internet: http://www.mu.sicamwesl.com 

MUSICAM USA. 670 N. Beers Street, Building 1, Holmdel, NJ 07733 USA 
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SIGNAL-TO-NOISE 

MiniDisc Gets Fresh Promotion 
by Frank Beacham 

NEW YORK The MiniDisc format has 
been languishing in obscurity for too 
long, and its manufacturers are now 
pulling out all the stops to revive the 
technology before it is too late. 

Consumer side 
On the consumer side, Carl Yankowski, 

president of Sony Electronics in the 
United States, was quoted in the New 
York Times recently as saying “we 
haven’t found the right pricing and posi¬ 
tioning to make this product work." His 
advertising staff is now busy testing new 

ways to promote the product and let 
potential customers know about the use¬ 
fulness of MD as a recording technology 
rather than as simply a playback medium 
for commercial music releases. 
Sony is also quietly lowering prices on 

MiniDisc hardware and media. A new 
portable player has hit the market at a 
$199 list price and 74-minute discs now 
have a list price of below $10. Some dis¬ 
count stores are reported to be selling 
blank MiniDiscs for as little as $6.99. 
MiniDisc recorders, however, are still 
pricey consumer electronics products 
when compared to the cassette-based 
devices they are designed to replace. 

The future of MD in the consumer 
market is important to professional 
users of the format because there is so 
much crossover in products and tech¬ 
nology. Lower prices on the consumer 
side will carry over to the pro side, the 
MiniDisc marketers tell us. However, 
the pro divisions at Sony and Denon are 
not counting on the consumer side and 
are both engaged in aggressive market¬ 
ing and media campaigns for their own 
customers. 
“Initially we looked at MiniDisc as a 

replacement for the NAB cart tape for¬ 
mat," said Paul Foschino, marketing 
manager at Sony Pro Audio. “We were 

MASTER 
■■ ■I CONTROL 
Tested, trusted & proven in hundreds 
of large & small markets. 

We waited for the 
digital options to 
mature and we think 
RCS has arrived 
with the best possi¬ 
ble solution for us. 
Talmage Ball, 
VP/Engineering 
Bonneville International 

At WTMX, the RCS 
Master Control 
digital system was 
quick to install and 
simple to teach the 
air staff. They love it. 
Drew Horowitz 
GM, WTMX/Chicago 
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Sound Software 

doing pretty well in getting them into 
radio, TV stations and production 
facilities.” 
Now, however, Sony Pro Audio is 

broadening its line of MiniDisc products 
and is looking for a larger base of users. 
“We are now looking at sound rein¬ 

forcement applications such as hotels, 
malls, restaurants and theme parks ... 
anywhere music needs to be played back 
on a regular basis or voices need to be 
recorded, looped and played back contin¬ 
uously,” Foschino said. 
The same message comes from John 

Casey, who markets pro MiniDisc prod¬ 
ucts at Denon. 
“At NAB we launched a new ad for our 

family of MD products. We are now tar¬ 
geting all pro users, anybody that’s ever 
used tape for any recording medium," 
Casey said. “We know the product works, 
but it has been an awareness thing. Even 
our own product people didn’t know the 
usefulness of MiniDisc. We had to edu¬ 
cate people." 
The initial results, said Casey, have been 

successful. “The feedback we're now get¬ 
ting is great and we’ve seen a tremendous 
increase in sales," he said. "Now we are 
going for the big push." 

Recent coverage 
Foschino said the recent coverage in 

RW of the ABC Radio use of the Sony 
MZ-B3 portable MiniDisc recorder 
“spurred a lot of excitement among the 
radio community for using it as a field 
recorder" and resulted in many calls to 
Sony from broadcasters. 
"Initially we had decided not to carry 

the B3 (on the pro side).” said Foschino. 
"but that response forced us into carrying 
it. We crossed the piece over (from the 
consumer division) and started selling it.” 
Foschino said the ABC Radio tests 

demonstrated two important things need¬ 
ed to win over pro users: first, how 
MiniDisc can be used in real world 
recording applications and. second, that 
the sonic quality holds up under demand¬ 
ing. multigenerational professional use. 
"There was always concern about the 

transmission technology,” Foschino said. 
“It was an unknown factor. There was a 
wall of resistance. Now it has fallen." 
In the near future, expect a new genera¬ 

tion of pro MD cart machines from Sony. 
Among other new features, these units 
will have the ability to record and play 
mono audio. Add to that MiniDisc multi¬ 
trackers for small audio production 
suites and project studios. Several com¬ 
panies have shown prototypes of multi¬ 
channel mixers that incorporate 
MiniDisc data recorders. Sony will show 
its prototype this summer at the National 
Association of Music Merchandisers 
show. 
Also coming soon are updated con¬ 

sumer MiniDisc recorders using version 
4 of the ATRAC compression scheme. 
Current products incorporate version 3.5 
of the software. This improved compres¬ 
sion algorithm, coupled with features like 
internal 20-bit processing, have dramati¬ 
cally improved the sonic quality of the 
MiniDisc format over the last year. 
"These new ATRAC schemes add a lot 

of credibility as what you can do with 
compression these days,” said Foschino. 

□ □ □ 
Frank Beacham is a New York City-

based writer and producer. His address 
is 163 Amsterdam Ave., #361, New York, 
NY 10023. His e-mail address is: 
frank© beacham.com. Web site: 
http://www. beacham. com 
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With the introduction of the GSC3000, 

Introducing 
THE EASIEST WAY 

TO MONITOR 
TRANSMITTER 

SITES... 

Without taking one 
STEP AWAY FROM YOUR 

COMFY 
LITTLE DESK 
RIGHT HERE. 

you can now control from one to 256 

transmitter sites while barely moving 

a muscle. What’s more, if you decide 

you’ve had enough of the office and 

would rather monitor your sites from 

home, the GSC3000 can be controlled 

k I_ __ _ __■— 

from a network - either local or wide 

area. Heck, you can even control them 

from your laptop, on a beach in the 

Bahamas. The GSC3000 simply brings 

you more transmitter site control and 

expandability than you’ve ever seen 

before. And no, it’s not expensive and 

it’s not complex. Because the system 

is modular, each site can be set up to 

control from 8 to 256 channels of 

metering, status, and command. So 

it can meet the needs and budgets 

of a single site radio operation or 

be expanded for the most complex 

television broadcast company. 

The GSC3000 also features automatic 

and time of day commands, and 

macro command functions. Plus, the 

friendly Windows interface makes 

the whole thing as simple as point 

and click. For more information on 

specs and features, I 
Cool Stuff 

please give us a call, tJy. 

K= Gentner 
1-800-945-7730 

Or 1-801-975-7200 
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Keeping Balanced with Opamps 
Thf IntroduC tion of Opamp Cire uitl y Led to the nais by altering the resistor values in one 

discernible difference in characteristics 
between the electronically balanced out¬ 
put circuit and a transformer (hopefully 
without the core-saturation and reactive 
problems of the latter). 

Search for Electronic Equivalents to Transformers 
by Jim Somich 

BROADVIEW HEIGHTS, Ohio In 
the old days it was simple. If you had a 
transformer on an input or output, you 
were balanced. If the transformer had a 
grounded center tap, even better. But 
transformers can compromise audio per¬ 

formance, and. unfortunately, high-quali¬ 
ty transformers are expensive and bulky. 
With the introduction of opamp circuit¬ 

ry. the search was on for electronic equiv¬ 
alents to transformers for both input and 
output applications. 
Figure I shows a classic equal-value 

differential input amplifier. Because it is 
usually desirable to have an input imped¬ 
ance of over 10 k to affect a bridging ter¬ 
mination. the input resistor values are 
often elevated. The noise of these stages 

to be large in value to maintain an even 
input impedance at the lowest used fre¬ 
quencies and. being necessarily unpolar¬ 
ized, physically large and expensive. 
Beware of circuits that use polarized cle-
crolytics here. The results are sonically 
inferior! 
The circuit in Figure I suffers from a 

slight problem. As com¬ 
mon and popular as it is. 
it only works properly 
under ideal circum¬ 
stances, offering still 
some but not total isola¬ 
tion from ground under 
usual use. This is because 
the input impedance on 
the noninverting leg is 
permanently defined by 
the resistor values, while 
that on the inverting input 
leg is dynamic. 

If the noninverting leg is stationary, 
the inverting leg sees the value of the 
input resistor, and the circuit behaves as 
a straight ground-referenced inverting 
amplifier. If the noninverting input is 
moving, however, the reference point 
for the inverting leg is changing, and 
the impedance it is seeing is changing, 
too. The negative input leg impedance 
is continually being variably boot¬ 
strapped by common-mode voltages and 
nondifferential sources. 

Ideally, there must be no discernable 
difference in characteristics between 
the electronically balanced output 
circuit and a transformer. 

is directly attributable to these high resis¬ 
tor values. Lower input resistor values 
will improve noise specs. 
The DC blocking series capacitors have 

It’s possible to match the two input 
impedances of the input legs for differen¬ 
tial signals as in Figure I. It's also possi¬ 
ble to match them for common-mode sig-

American Media Services 
1836 Barnett 
Weatherford, TX 76087 

1-800-345-1953 • Fax/1-800-356-1953 

For all your audio & video needs! 

LOWEST PRICES IN THE COUNTRY 

We sell all types of Audio & Video tapes; 
DATs; Cassettes, Audio & Video. 

All types of equipment, Cleaning Supplies; 

Nortronics Heads, Alignment tapes. 

In short, just about everything you need. 

Try us, you’ll like us! 

We still reload Broadcast Carts and sell 
New & Re-manufactured carts. 

or the other leg — but not for both at the 
same time. In either case, the circuit falls 
apart if the signal source has a significant 
impedance. 
The instrumentation amplifier presents a 

Regardless of the common-mode poten¬ 
tial, the differential output potential must 
not change. Also, the output should be 
insensitive to any imbalance in termina¬ 
tion, even to the extent of shorting one 

very high, nonground-referred differen¬ 
tial termination and has the great advan-

leg or the other to ground. This is the 
floating test. 

tage that gain may be easily invoked 
between the two input amps at no cost to 
the excellent common mode rejection. A 
typical instrumentation amplifier input 
stage is shown in Figure 2. 

Figure 3 shows a unique input cir¬ 
cuit called a superbal. This is a bal¬ 
anced differential virtual-earth 
amplifier, referred to ground solely 
by one opamp input and capable of 
quite astonishing common-mode 
rejection. Accepting any lopsided 
input signal, it delivers a differential 
output perfectly symmetrical to 
ground, making it a splendid input 
conditioning amplifier. 
The simplest balanced outputs 

configuration is diagrammed in 
Figure 4. This is a pure, no-non¬ 
sense, inverter-derived differential 
feed. For many internal connec¬ 
tions. and especially in differential bal¬ 
anced mixing systems, it works well. 

For example, the simple inverter circuit 
of Figure 4 fails the floating test because 
if one leg is shorted to common, the 
noverall output has to drop by one half (6 
dB). (The question of what happens to 

ground noise with a shorted amplifier 
bucketing current into it will be sidc-

But. as regards to the outside world, for¬ 
get it! Ideally, there must be no 

stepped here.) 
continued on page 42 
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Give your station that distinctive 
sound you need to build bigger audiences. 

Amigo FM. 
Feature by 
feature the 

Amigo offers 
the best value in 
today's market. 
The Amigo has 

the ability to give 
any station a "big 
station" sound at 
half the cost of 

typical FM 
processors. 

Circuit Research Labs, Inc. 
(602) 438-0888 
FAX (602) 438-8227 

Do You Want A Better 
Sounding Station? 

CRL CAN HELP YOU. No matter the size of 
your station or the size of your 

budget, we have an 
engineered 

solution 
for you. 
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INTRODUCING RADIO WOLF...REVOLUTIONARY NEW SOFTWARE 
THAT MANAGES YOUR COMMERCIALS, SFX, AND 

ADDS MUSIC - AT AN AFFORDABLE PRICE! 
While the opposition were dreaming up new ways to sell old ideas, we were busy 

hunting down the worlds first affordable Digital Radio System. 

Worlds easiest to 
use live assist 
program 
in a single 
affordable 
user friendly 
package. 

I EA TI RES: 

PLAY LISTS 
ABILITY TO ASSEMBLE GROUPS OE ITEMS (S( )NGS. 
STINGERS. AD S. ETC) INTO PLAYLISTS. 

AUTOMATIC CUE 
NO NEED TO Cl I SONGS. M A I ION ID S OR AD S AS 
WOLE Al TOMATICALLY SEI'S THEM INTO PLAS' 
ORDER AND TRIGGI RS THEM Al TOMATICALLY. 

EFFECTS 
OPTIONS INCLUDE o\'ER 3000 MUSIC BEDS. STINGERS 
AND SOUND EEI ECES. ALL ROYAL1T EREE AND 
READS' EOR IMMI DIATE PLAYING. 

DYNAMIC CONTROL 
ALL CONTROLS HAPPEN INSTANTES. W HI N YOU 
WANT THEM TO AND WHERE YOU W ANT THEM TO 
(AT THE CLICK OE A MOUSE OR THE TOUCH OF A 
KEY). ITS X ERS . VERY FAST 

SINGLE PAGE/SINGLE SCREEN LAYOUT 
ALL CONT ROL IS ACTIONED FROM A SINGLE 
PAGE SCREEN DISPLAY! NO JUMPING BEITS I IN 
MENUS). 

REPEAT PLAY 
SET AND FORGET PLAS PLUS ALTERNA I IX I USE 
WHERE ADJl STABLE MESSAGES ARI REQUIRED «Ml s 
SAGE SYS. ANNOUNCEMENTS ITC). 

NETWORKING 
OPTIONAL LOCAL AREA NETWORK CARDS ALLOW 
COMMON FILE ACCESS. AND CONTROL. FT C.. 

REMOTE SITE ACCESS 
OPTIONAL MODEM CARDS ALLOW HIE WOLF TO BE 
CON I ROLLED FROM ANT REMOTE SITE. 

PLUS, PLI S, PLUS 
ALL HIE FUNCTIONS YOU WOULD EXPECT TO FIND 
IN A PROFESSIONAL DIGITAL ON-AIR STUDIO. 
RADIO WOLF IS FI LIA' YEAR 2000 COMPUTER CLOCK 
COMPATIBLE. 

• Option kill elates • 3.000 sound effects and music beds arc optional - royalty free! • Perfect for small and medium sized 
radio station • The best new s! Radio Wolf softw are retails for less than USS 1000.00 and uses a normal home PC! 

DOWNLOAD YOUR FREE DEMO OF RADIO WOLF FROM THE INTERNET! 

Get your free demo from our U.S. Distributor direct at the 
LAMONICA MEDIA HOMEPAGE, 

http://www.lamonica.com or call LAMONICA TOLL FREE 
at 1-800-LAMONICA for all your broadcast needs. 

You can also access the RADIO WOLF HOMEPAGE 
for update news and information, direct from the inventors. 

http://www.vicnet.net.au/~visradio 
35 LAMBERT STREET, RICHMOND, Vic. AUSTRALIA,3121 

Tel. +61« 3 • 9421 0122 or fax +61 • 3 • 9421 0133 
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NEW !!! 

Trak*Star III-
4 X the power 
& On Sate !!!! 

■ The #7 selling Trak*Star // has a NEW big brother III 
■ Trak*Star III has 4 times the power of Trak*Star H with... 

• Real time fade • Effects bus • New screen design 
• Edit & assemble files up to 6 hours long 
• many other powerful new features. 

■ Complete backup capability for your On Air Digilink 
■ Trak*Star III now comes with a 1.2GB drive standard 

Trak*Star III is a NEW multipurpose digital audio workstation for multitrack mixing and editing. Fully compatible with the 
#1 selling and industry standard Digilink & Trak*Star II, the Trak*Star III has four times the raw processing power of the 
Trak*Star II with many new features that utilize this remarkable new power... real time fade, effects loop, 4 autolocator 
points, edit files up to 6 hours long, punch in-out, a 1.2GB drive standard, Digilink backup software, & 100's of others. 

Trak*Star, by Arrakis Systems, is the first cost effective multitrack digital audio recorder, mixer, and editor designed specifically 
for the radio broadcast professional. Also, Trak*Star is the only multitrack editor that is a complete backup to your Digilink 
on air workstation in every way right down to the audio routing switcher and control logic. More than just a digital editor, 
a Trak*Star digital workstation is a completely integrated digital solution that interfaces throughout your station to On Air, 
News, Editing, Traffic, etc. for transfer of digital audio, schedules, text, E-mail, and News wires. 

and actually working with the waveform itself. Trak*Star completely revolutionizes multitrack 
audio production for radio. 

Sale !!! 
Call now to find out how this amazing 
new workstation can be made to work 
for you. 

With Trak*Star, creating spots, jingles, and liners has never been easier. Record and store on disk all of your standard 
music beds and sound effects. Select any combination of up to 4 stereo or mono sound files for editing and mixing. Once 
selected, you can easily scrub, cut, splice, copy, move, delete, fade, and mix any combination of these files to create your 
new spot or jingle. Record or overdub new voice tracks into the system while simultaneously playing back your preassembled 
mix. No matter how much you cut, splice, or throw away pieces of files... non-destructive digital editing leaves your original 
files unchanged. With Trak*Star you have unprecedented levels of control when you cut and splice by expanding tracks 

Trak*Star is literally a complete multitrack studio in a compact box. As a radio specific 
product by Arrakis Systems, the Trak*Star works the way you do with the features and 
price that you need. 

The 22,000 series console can 
add even more functionality to 
Trak ‘Star by providing video & 
audio monitoring, plus audio input 
& output feeds “ $5,995 

for more information call... (303) 224-2248 (a $7,995 value) 

in some areas, call (970) 224-2248 

2619 Midpoint Drive, Fort Collins, CO. 80525 
Voice- 303-224-2248. Fax- 303-493-1076 



in some areas (970) 224-2248 

Garrokis 
(3O3> 224-

Satellite 
Automation 

Audio 
Consoles 

Thestandout #1 leader in reliable, 
high performance, digital ready 
consoles for radio, Arrakis has 
several console lines to meet your 
every application. The 1200 series 
is ideal for compact installations. 
The modular 12,000 series is 
available in 8, 18. & 28 channel 
mainframes. The 22000 Gemini 
series features optional video 
monitors and switchers for digital 
workstation control. 

1200 Series Consoles 

22000 Series Consoles from S6.995 

$1,795 
$3,495 
$4,995 

from $3,995 

1200-5 Five ch 
1200-10 Tench 
1200-15 Fifteen ch 

Complete systems... 
As illustrated in the Sony Worldwide Networks master control 

studio on the right (one of seven Arrakis studios in the Manhattan, 
New York complex), Arrakis can provide complete major market 
studios with Arrakis consoles, digital workstations, video-audio 
switchers, furniture, and system prewiring. 

With a choice of several console lines; digital workstations 
for live air, production, news, and automation; and two major studio 
furniture product lines, Arrakis can meet broadcasters needs from 
the compact news studio to the major market network origination 
center. Complete Arrakis equipped studios can be found around 
the world from Tokyo, to Moscow, to Japan, to Tahiti. Call Arrakis 
today for your equipment or studio needs, 

Sony Worldwide Networks 

Manhattan, New York 

12000 Series Consoles 

Digital 
Workstations 

Studio 
Furniture 

With over 1,000 studios in the field, 
Arrakis is #1 in studio furniture 
sales for radio. 

Using only the finest 
materials, balanced laminated 
panels, and solid oak trim, Arrakis 
furniture systems are rugged and 
attractive for years of hard use. 

Available in two basic 
product families with literally 
thousands of variations, an Arrakis 
studio furniture package can easily 
be configured to meet your 
specific requirement, whether it is 
simply off the shelf or fully custom. 

Call Arrakis to find out how 
easy it is to design and build your 
next studio. 

Desk*Star studio 
furniture systems 

Digilink & Trak*Star 
Workstations Modulux studio 

furniture systems 

CD 
Automation 

Use for 
Live On Air, 
Automation, 
Production, 

News& 
Scheduling 

#1 in digital workstation sales, 
Arrakis has over 1,600 
workstations in use around the 
world. 

As a multipupose digital 
audio record-play workstation for 
radio, it replaces cart machines, 
reel machines, cassette recorders, 
& often even consoles. Digilink 
has proven to be ideal for live on 
air, production, news, and 
automation applications. Place a 
workstation in each studio and 
then interconnect them with a 
digital network for transfering 
audio, text, & schedules between 
studios. Arrakis is the #1 choice 
of broadcasters. 
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Balancing with Opamps 
> continued from page 38 Figure 5 shows a circuit that more 

approximates a transformer 
output. It depends on cross 
coupled positive feedback 
between the two legs to com¬ 
pensate for termination imbal¬ 
ance. 
A unity gain inverting stage 

provides out-of-phase drive for 
the two legs, each output leg of 
which is a -6 dB gain inverting 
amplifier with error sensing 
applied to its reference (posi¬ 
tive) inputs. 
Under normal operation, there 

is no error-sensing voltage; the 
two inverse outputs cancel at 

Take the Codec “Check” Test: 

Can Your ISDN 
Codec Do All This? 
20-20 kHz CD-quality audio at better 
than 89 dB SNR and 0.01% THD+N 

Send stereo audio to three distant codecs at once 

Send mono audio to six codecs at once 

Other Codecs 

NO 

NO 

NO 

CDOPr/ma"' 

^YES! 

%/yES! 

^YES! 

256 speed dial addresses with automatic 
system configuration for the distant codec 

Automatic Dial-On-Audio/Hang-Up-On-Silence 

AES/EBU I/O with automatic rate adaptation standard 

384 kilobits per second digitalmastering quality with 
BONDING for up to three ISDN lines 

Hands-free factory upgrades directly over your ISDN line 

One-button dialing 

SMPTE Timecode, stereo and ancillary data over 128 kb/s 

Psychoacoustic algorithm adjustment 

NO 

NO 

NO 

NO 

NO 
NO 

NO 

NO 

^YES! 

^YES! 

vAeS! 

^YES! 

^YES! 

/YES! 

^YES! 

^YES! 

Prima CAN! 
Why pay more for less? 
There’s a CDQPr/ma just right for 
your application. Call us now for 
complete information. 

MUSICAM USA 
Formerly CCS Audio Products 

670 North Beers Street • Building 4 • Holmdel, NJ 07733 USA 
Tel: 908/739-5600 • Fax: 908/739-1818 • Fax On Demand: 908/935-2777 
Internet http://www.musicamusa.com 

the midpoint of the equal sense resistors. 
The two amps invert merrily away, a dif¬ 
ferential voltage equal to the unbalanced 
input voltage appearing between their 
outputs. (Two -6 dB quantities make a 
zero gain.) 
Take the case of one output — say the 

upper one — being shorted to ground. An 
error potential of specific phase and level 
is derived on the error sense line such 
that positive feedback increases the gain 
of the unshorted amp by 6 dB. 
Simultaneously, the positive input of the 
shorted amp receives a signal equivalent 
to its negative input, canceling its 

It is not that easy 
to simulate a 
high-quality 
transformer-coupled 
input or output 
stage. 

amplification. Closing the shorted amp 
down prevents ground current problems; 
therefore, any measure of output termina¬ 
tion imbalance is reasonably dealt with 
by this arrangement. 
As you can now see. it is not that easy to 

simulate a high-quality transformer-cou¬ 
pled input or output stage. Keep this in 
mind when you are building your own 
circuits or when evaluating a product that 
claims to be electronically balanced. 

□ □ □ 
Jim Somich is a radii) broadcast engi¬ 

neering consultant and president of 
MicroCon Systems Ltd., a manufacturer 
of broadcast equipment. He can be 
reached by e-mail at jimsomich@aol.com 

Pocket 

Protector 

Circle (136) On Reader Service Card 



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. 

THAT-1 
Telephone Handset Audio Tap 

Record or play tapes 
down the telephone 
line. 

* ANALOG 
DIGITAL 

• PBX 
* ISDN 

JK Audio Broadcast Gear 

Call 800 JK AUDIO (800-552-8346) 
815 786-2929 • Fax: 815 786-8502 

READER SERVICE NO. 21 

Custom! 
Shively FM Antennas offer stand¬ 

ard features often unique in the industry: 
Custom-designed stainless steel mounts, 
included as standard equipment on Shively 
commercial antennas, ensure a secure and 
exact interface between the antenna and 
its support structure. Unlike others who 
use pieces of chain and “J-bolts”, Shively’s 
custom approach assures you of an instal¬ 
lation that goes together right the first time, 
with a minimum of rigging time, and stays 
that way! Watch future issues of Radio 
World for other unique Shively features. 

Shively Labs 
A Division of Howell * Laboratories, Inc. 

19 Harrison Road, Bridgton, ME 04009 
207-647-3327 FAX 207-647-8273 

READER SERVICE NO. 84 

VACUUM & GAS 
CAPACITORS 

Over 800 
Capacitor Models 

Voltage Ratings to 100 kV 

Variable & Fixed 

Vacuum & Gas 

Unlimited Capabilities 

Applications: Communica¬ 
tions, Power, Electronic, Semi-
Conductor Fab, Dielectric 
Heating Equipment, & Medi¬ 
cal MRI & Heart Defibrillators. 
Ask about our vacuum relays 
& other components. 

Jennings Technology Corp. 

970 McLaughlin Ave., San Jose, CA, 95122 USA 

Call (408) 292-4025 for a free catalog 

READER SERVICE NO. 42 

Composite Audio DA 
and Switcher! 

The CDS 200Composite 
DA/Switcher 

APPLICATIONS 
• Switching Between Composite STL's 
• Mam/Alternate Processing Switching 
• Feed Two Transmitters and an RDBS Encoder 
• Feed one SC A Generator to Two Transmitters 
• Distribute Composite with the Ease of Audio 

FEATURES 
• 2 Input Switcher 
• 3 Isolated Outputs 
• Individual Level Control for Each Output 
• Front Panel and Remote Control with Full Status 
• Power Fail Memory with Bypass Mode 
• Inputs Selectable for Balanced or Unbalanced Operation 
• Front Panel Test Jack 

bdi 
Broadcast Devices, Inc. 
5 Crestview Avenue 
Peekskill, NY 10566 

READER SERVICE NO. 63 

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

READER SERVICE NO. 105 

Let us show you how stations in Florida 
and Gulf Coast states have solved their 
problem. 

Many stations have recovered the cost 
of the Stati-Cat System during their first 
lightning season. 

For brochure and/or quote, call or write: 

CORTANA CORPORATION 
P.O. Box 2548, Farmington, NM 87499-2548 

Voice 505-325-5336 
FAX 505-326-2337 

Corporation 

ENGINEERS! are you dreading 
the ‘96 SEASON? 

Since I960, production and broadcast professionals have turned to 
ABG for solutions. As the world has changed, so have our products, 
and so have we. From cutting edge digital production gear to 
the latest designs in custom studio furniture to ISDN telecom¬ 
munications gear, ABG stays ahead of the game so you can 
concentrate on what you do best. You create the messages 
...you move the world...we'll give you the tools to make it 

possible. 

Please call today! ABG ... your single source solution. 

Digital Audio, Analog Audio, 
Communications and 

Computers ... It's Easy as 

SOUTHEASTERN SALES OFFICE 
200 Fareway Drive, Suite 2 
Smithfield, North Carolina 27577 
Phone: 80&-369-7623 
Fax: 919-934-8120 

MAIN SALES OFFICE 
2342 S. Division Avenue 
Grand Rapids, Michigan 49507 
Phone: 800-999-9281 
Fax: 616-452-1652 

YOU MAY ALSO REACH US ANYTIME VIA ELECTRONIC MAIL 
cServe: 75371,144 
internet: support@abg.com 

WESTERN SALES OFFICE 
P O Box 1638 

For 36 years 

Audio Broadcast Group Inc. 

Palmdale. California 93550 
Phone: 800-858-9008 
Fax: 805-273-3321 > 

The Next Generation in Broadcast Software 

• Feature Rich Live Assist and Walk Away 

• On-Line Redundancy. No Black Box 

• The Best Integrated Play List Scheduling, 

Production, & On-Air Playback Available 

• Dolby & MPEG Overlapping Hard Disk Audio 

• Music on Hard Disk and/or CD Jukeboxes 

• Provide Computers/Players & Save $$$ or 

Buy/Lease From Us 

Call Us Before You Buy a 
Digital Audio System! 

west/lnt’l 
310-670-7500 
Fax 310-670-0133 

East 
864-292-0300 
Fax 864-292-9030 

READER SERVICE NO. 126 READER SERVICE NO. 80 



Move Up from Carts to 
Touchscreen Digital Audio 
Play Anything...At A Touch 
The best way to improve your radio station is 
to put all your spots, sounders and sweepers 
on-line and ready to play instantly from 
hard disk. Creative talent sounds better than 
ever with Scott Studios’ new touchscreen 
digital audio system. 

Here’s how it works: Six buttons on the left of 
the large computer touchscreen play what’s on 
your log. Scheduled spots, songs, promos, 
PSAs and live scripts come in automatically 
from your production studios, traffic, music 
and copy computers. Jocks can revise sweeps 
at a touch (with the arrows at mid-screen), or 
work with the full day's log and add or 
rearrange anything. 

On the right, 17 “hot keys” start or fade un¬ 
scheduled jingles, sounders, effects, comedy 
or promos on the spur of the moment. 
Your morning show will benefit from 26 sets of 
17 user-defined instant audio “hot keys”. 

You can preview anything in a cue speaker at 
a touch. The Scott hard drive even lets you 
listen to endings while that song or spot is 
playing on the air! 

And nothing beats the Scott System for easy 
levels. Touch the label on the screen, moving 
right to left to fade as desired. If you’d rather 
adjust levels on the console, channel numbers 
show clearly on each start button. 

8:15:38A ▼ 
I Can Love You Like That 

Copyright 1994-5 by Scott Studios Corp. 

Air 1 
4:01 .. 

¿■■■I 

AII-4-One 
:11/4:05/F HITHM0105 8:15:47 

#1 for 2 Weeks in July ’95 

Delete 

Del 

Jingles 
& Spot 1 Music 

Library 
8 

Start 
3 

This Ain’t A Love Song 

Bon Jovi 

:17/4:13/F HIT HM2608 8:18:40 

. 1 
Auto 

6 
mbhmJ 

Jingles Appl¬ 
ause 

Sweep-
:07 

Bump-g 
ers 

Start 

3 

Contest Promo Bed 
Instrumental 

:00/0:30/F PRO TO2214 8:22:42 

A 
A 

Move 
Up 

Wea- News 
Open 

2 

News 
Close 

. 2

Rim- a 
shots! 

21 

Start 
3 

Burger King $2 Breakfast RT 
Q: 1 Love This Place! 

:00/1:00/C CM DA1103 8:23:43 

K-Mart Photo Finishing SB 

Q: Across from Eastland. 

:01/1:00/C COM DA4310 8:24:01 

A 
F8 

Up 

Morn¬ 
ing Jin 

2 

Oldies 
Jingle 

Legal 
ID 

2 

Animal! 
Noises1 

Start 

3 

A 

F9 
Move 
Up 

Top 8 
at 8 

2 

h
r
 

Happy 
Bday 

2 

More 
Events 

9 
'4^'-

Start 

3 

Jingle 

Q: Q-102. 
:00/0:06/C JIN DA1037 8:25:01 

F10 
Move 
Up 

Cont’st 
Theme 

Crowd 
Cheer 1 Pre¬ 

view 

ÜÜ 

Options 

° 

The Scott Studio System is your best way to make the move to digital audio and eliminate 
troublesome carts. The touchscreen plays whatever you want instantly. All scheduled spots, jingles, 
promos, scripts and songs come in from your traffic, copy and music computers. 

ABCDEFGHIJKLMNOPQRSTUVWXYZ 

Phone Recorder On Screen 
Touch one button and you’re recording phone 
calls to hard disk. Another button and you’ve 
got the world’s easiest editor. When it’s ready, 
one touch and your call’s on the air. The 
phone recorder only adds $1,000 to the system. 
The Best Digital Audio 
When spots, promos, PSAs, or any other digital 
audio is recorded, they’re immediately playable 
in all your Scott System air studios. Nobody 
wastes time carrying carts down the hall or 
redubbing spots for additional stations. 

One question you don’t have to worry about 
with the Scott System is “What if it breaks?” 
The Scott System comes complete with every 
spot and jingle stored redundantly on two 
hard disks. It’s a snap to switch to the “hot 
standby” system! You get touchscreen 
convenience, digital quality, and backup 
redundancy for no more money than tape 
machines and commercial carts. 

The World's Fastest Requests! 
Touch either of the two buttons at the top right 
of the main screen to see our “Wall of Carts” 
with all your audio on-line! Touch the spot, 
sounder, jingle, promo, PSA or comedy you 
want and it plays instantly. Or, you can put it 
anywhere you want in the day’s schedule. 

During play, all Scott screens include large 
digital timers that automatically count down 
intro times, and flash warnings 60-, 45-, and 
30-seconds before the end. You also get clear 
countdowns the last 15 seconds of each event. 

Instant Songs on Hard Disk 

Scott Studios is radio’s premier source of high 
quality music on hard drive. All your songs 
will be pre-dubbed free. 

Nothing could be faster than requests from the 
Scott System! You also get five “Wall of Carts” 
with music that plays at a touch! Songs are 
shown by title, artist, year, length or category. 

The Full Day's Log 
Scott Studios lets you see the whole day, and 
make any changes you want. 

See It at WMF Booth 935! 
The Scott System leads the industry with 
major broadcasters like Capitol Cities/ABC, 
Group W, Shamrock, Alliance, Salem, Liberty, 
Saga, Liggett, Regent, Tichenor, Benchmark, 
Max, Atlantic, and Rawlco in Canada. Scott 
Systems are in Detroit, D.C., Dallas, Houston, 
Philadelphia, San Diego, Denver, San Antonio, 
Ft. Lauderdale, Cincinnati, Dayton, Lansing, 
Las Vegas, and smaller markets coast-to-coast 
from Bangor to Bakersfield. 

Scott Stades 
13375 Stemmons Freeway, Suite 300 

Dallas, Texas 75234 USA 
800 726-88 7 7 

(800) SCOTT-77 
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Selecting Your E-mail Address 
Homicide. From Symamtec, at (408) 
253-9600, we had copies of the new 
Norton Navigator for Windows 95, as 
well as Norton Anti-Virus, and Norton 
Utilities for both Windows 95 and NT. 

► continued from page 35 
information useful to others who may 
need to locate you. A good start would be 
your complete name, because many e-
mail addresses are cryptic, to say the 
least. 

NAB gathering of computer folk 
At the NAB show this year, the 4th 

Annual Computer Users Luncheon was 
again sponsored by RW. The crowd that 
showed up enjoyed chatting about every¬ 
thing from specific programs to 

increasing the professional resources 
available on the Internet. 
For those of you who didn’t make it, 

just to make you a little jealous, we’ll 
mention some of the neat door prizes 
arranged for attendees. 
Topping the list were several broadcast 

industry oriented items: Dataworld, at 
(800) 368-5754, provided one of its large 
AM Station Pattern Books. Radiosoft’s 
Peter Moncure, at (904) 426-2521, gave 
away a copy of his recently updated 
MapFM program. Communications Data 

BE AudioVAULT Runs 
Olympic Attraction 
by Alan R. Peterson 

ATLANTA If you make it to the ‘96 
Summer Olympics this year, a must-
see stop for any broadcaster will be 
the Fountain of Rings at Centennial 
Olympic Park. 
The fountain is presented by AT&T 

and consists of a computer-synchro¬ 
nized display of waterjets, lights and 
fog in the shape of the interlocking 
five-ring symbol of the Olympic 
Games. Every day at 6 a.m., the dis¬ 
play comes to life with a series of 
multilingual announcements, the 
music playlist for the day and then the 
show. 
The Fountain of Rings is considered 

the largest stationary remote-con¬ 
trolled fountain automation system of 
its kind today. The big surprise: a 
stock Broadcast Electronics (BE) 
AudioVAULT is the “choreographer” 
of the fountain show. 

“A copper mesh was added around 
the control room to correct the EM F 
problem. However, this was needed by 
the other products, not the ‘Vault’.” 
The AudioVAULT is kept in a con¬ 

crete bunker at the end of a 40-foot 
shaft at the fountain site. The actual 
controls for the device are three-quar¬ 
ters of a mile away at the Georgia 
World Congress Center. A series of 
computers remotely control the dis¬ 
play from this location. 
“It’s nothing you would not use in a 

standard radio station,” said Tracy 
Peterson, digital marketing specialist 
for BE, noting the off-the-shelf status 
of the Olympic AudioVAULT. 
Dave Buck, Southeast digital sales 

manager for BE, agrees. “This is the 
same software and system I would sell 
to a radio station although it can be 
described as a ‘high-end basic system' 
with rackmount cabinet and a heavy-
duty power supply. It was expanded to 
30 ins and 16 out closures with two 
GPI cards.” 

How it works 
Buck explained how the computer¬ 

ized fountain works. The 
AudioVAULT’s hard disc system is 
loaded with music appropriate to the 
occasion. The music is “striped" with 
SMPTE timecode, and a sequencing 

device tied to a 
Yamaha SPMTE 
distribution ampli¬ 
fier fires the water 
jets and lights. 
Technicians 
rehearse a light

and water sequence, then write it to 
sync to SMPTE. 
“PC Anywhere or Carbon Copy soft¬ 

ware is used to remotely control the 
fountain,” said Buck. “If the Vice-
President comes to visit, we can 
rewrite the playlist and move an appro¬ 
priate piece of music into the queue.” 
Buck noted the applications for such 

a device are numerous. Computer-
controlled attractions at amusement 
parks or larger venues can be run by 
such a device. 
Plans are underway for grander uses 

for AudioVAULT SMPTE event-con¬ 
trolled systems, but Buck understands 
BE’s prime responsibility and client 
base. “Radio is our core business,” he 
said. 

Water music 
The digital audio storage device — 

better known for commercial playback 
for radio — is being used as a com¬ 
bined music programming system and 
fountain controller for the $6 million 
attraction. In addition to playing selec¬ 
tions like “Chariots of Fire,” the 
Olympic Theme and selections from 
Yanni, the 
AudioVAULT ■ The digitai device is 
communicates ■ _ 
with the systems I being used as a 
controlling the ■ fountajn controller, 
fountain. M 
Regulation of H 

water flow, fog anTnight displays are 
under the AudioVAULT’s command. 
Despite operating in a high EMF area 
strong enough to cause monitors to 
flicker, the AudioVAULT performs 
without a problem. 
BE AudioVAULTs are already in use 

in other arenas. Bally’s Casino in New 
Jersey uses one for audio playback, as 
do franchises in the Houston's restau¬ 
rant chain. 
The fountain provided some new 

obstacles, not the least of which was 
lots of water. “A major hurdle was the 
electromagnetic field produced by the 
solenoids controlling the waterjets 
and lights,” said Cole Harrison, sys¬ 
tems engineer for Atlanta-based 
Commercial Audio Systems. 

Services, at (800) 441-0034, provided a 
full-color propagation map. Rules 
Service Company, at (301) 424-9402, 
and Pike & Fischer, at (301) 654-6262. 
provided a computer set of the FCC 
Rules and Regs. Microsoft Corporation, 
at (800) 228-6270, sent us copies of the 
MS Professional Office and Business 
Pak, and the 1996 copies of MS 
Bookshelf, MS Encarta, and MS 
Cinemania. DacEasy, at (800) DAC-
EASY, sent a couple of copies of its 
DacEasy Accounting and Payroll 95. 
From Grollier, we had the latest Grollier 
Multimedia Encyclopedia, along with its 
intriguing new multimedia game SFPD 

Finally, S&S Software, at (800) 310-
9078, contributed several copies of Dr. 
Solomon’s Anti-Virus Toolkit, including 
support for macro viruses. 
We wish to offer our sincere thanks to 

all these fine companies that helped make 
this year's lunch gathering a standout part 
of the NAB convention. If you planned 
on coming, and couldn’t make it. please 
consider making it part of your plans for 
next time. We’d love to meet you! 

□ □ □ 
Barry Mishkind can be reached at (520) 

296-3797, or barry@broadcast.net via 
the Internet. His home page is at 
http://www.broadcast.net/~barry/ 

Solid 

Solid 
Reliability 

Quantum FM 

Tel (8001 334-9154 

Fax (609) 629-1751 

QEI Corporation 
One Airport Drive • P.O. Box 805 

Williamstown, NJ 08094 

24-Hour Service Hotline 
(609) 728-2020 

QUANTUM from QEI-the people who have been designing and build¬ 

ing solid state transmitters longer than anyone else in the industry. 

You need to know more! Call Jeff Detweiler today toll free 

(800) 334-9154. 

For the same price you pay for a tube transmitter, you can now have 

a superior solid state FM transmitter with high-power, advanced 

technology exciter and cableless combiner. The modular design of 

QEI's QUANTUM-Series FM transmitters offers the advantage of 

buying only the amount of power you need...and means that you 

can upgrade to higher power levels whenever you're ready. 

Proven reliability 
. • Maintenance-free FET 

technology 
• Self-contained modules with 

own power supply regulator 
• Compact size reduces ship- '9Œ-/ 

ping costs, allows affordable air shipment 
• Power levels between 300 Watts and 6 kW 
• Modular design offers buy-only-what-you-need affordability 

and convenience 
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Removing Loud Pops From Audio Output 
by John Bisset 

SPRINGFIELD, Va. We re fortunate 
to have good customer service techni¬ 
cians at a majority of broadcast manufac¬ 
turers. When we’ve noted superlative ser¬ 
vice, we like to pass on the good words. 
Arlan Haggard (as close a relation to 
Merle as I am to Jacqueline!) at ITC 
(International Tapetronics Corporation) 
certainly fits in this category. 
When it comes to ITC cart machines, 

Arlan is the guy you want. Recently, in 
discussing some stability problems with 
the Delta series cart machine, Arlan told 
me of a chip upgrade on the logic board 
for this machine. 
Older machines may have a 74LS123 

mounted on the board, ITC recommends 
replacing this chip with a 74HC123 to 
improve logic stability. 
The workhorse 3D machines have their 

own set of quirks, usually noticed after 
years and years of service. Though these 
machines seem to run forever, a problem 
with dried out caps can cause cueing 
problems. For example, if a deck on your 
3D won’t recue, the typical response is to 
turn up the sensitivity a little bit. After a 
week, though, the deck will miss cues 
again. Sooner or later, you will run out of 
sensitivity pot. Change C-205, C-207 and 
C-210. If you can’t find 5(F replace¬ 
ments, 4.7(F has worked fine for us. 
We also came across an interesting 

audio effect — again, caused by bad 
caps. When a cart would recue, there 
would be a very loud pop in the audio 
output. Not a problem if the console 
channel mutes, but if the jock leaves the 
pot open, it’s nasty. 
There are actually two fixes for this 

problem. If you move the cue board to 
another deck and the pop follows, you 

need to replace C-27 on the cue board. If 
after swapping cue boards the problem 
persists in the same deck, you'll want to 
replace C-13(a), (b) and (c), located 
underneath on the utility card. 
After awhile, it becomes good engineer¬ 

ing practice to shotgun the capacitor 
replacement for all boards, you'll save a 
lot of time, because the machine is pulled 
apart anyway. 
One last tip regarding the ITC line. If 

your ITC ESL-IV splicefinder ever starts 

erasing and never wants to stop, Arlan 
suggests locating R-106. This is a 6.8 K 
resistor at 2 W. Though it may look OK, 
check the value — it has more than likely 
changed. 

Speaking of tape, if you have any Otari 
1 O-inch reel hubs that seem to have lost 
their gripping power, try disassembling, 
cleaning and then coating the two brass 
discs directly under the top retaining 
knob with a light coating of oil. You 
don't need much, but the lubrication 
seems to restore the grip of the hubs, sav¬ 
ing the expense of replacements. 

★ ★ ★ 

Owners of Tascam 122 cassette 
machines may notice speed problems 
after lots of use. The problem can usually 
be traced to the solenoid that engages the 
pinch roller. With time, the solenoid 
plunger gets magnetized, reducing its 
pull. Although we never experienced it, a 
separate solenoid permits the tape to 

make contact with the head stack. I sup¬ 
pose it could get magnetized as well, 
causing its own problem. 
The solution involves removing what 

seems like 100 screws to extract the sole¬ 
noid plungers. The effort is worthwhile, 
though, and will cure some frustrating 
problems. 
If you service the infamous MCI JH-

100 series reel-to-reel machines, this 
same fix works for tape lifters that no 
longer want to lift the tape clear of the 

heads. Before you start replacing springs, 
remove the solenoid plunger and degauss 
it. 

Gary Peterson, the chief engineer of 
KIMM( AM)-KFXS(FM), and 
KOUT(FM) in South Dakota took up my 
offer to comment on the strangest things 
found inside an audio console. A number 
of years ago, Gary got a panic call from a 
CHR jock. The main mic fader on his 
Auditronics console would only move 
one-third of the way up from maximum 
attenuation. The jock was having to real¬ 
ly yell to produce a meaningful reading 
on the VU meters (retired Drake-format 
production directors would be proud!). 
When he got to the station, the problem 

was just as the jock related it. Pulling the 
module, he opened up the cover of the 
P&G fader. There was a 25-cent piece 
inside! The quarter was jamming the slid¬ 
er assembly. Fortunately, there was no 
damage done to the inner workings and 
within a few minutes the jock was back 
in business. 
The jock never asked what the problem 

was, and Gary never volunteered. 
Instead, the quarter helped finance a can 
of soda. After all, there’s this unwritten 
rule that states, "any money that enters 
the coin slots on the Auditronics console 
becomes the property of the engineering 
department." 
A few years back, we moved an old 

console for a station that was relocating 
studios. After unscrewing the board and 
removing it from the table top, there must 
have been close to $5 in quarters, dimes 
and nickels glued to the table top in a 
mixture of dried cola, dirt and dust. A 
putty knife loosened the windfall, which 
we used for cans of soda as well. Amidst 
the grunge, however, was the biggest find 
— a silver dollar. The general manager 
declared executive privilege on that coin, 
however. 

★ ★★ 

Although at hundreds of stations the 
switch is being made to a hard-drive 
automation system, a number of older 
systems are still around and in use. Many 
of these use the Sigma/Magnacraft data-
cell opto-isolator. 
This is a little rectangular can consisting 

of a light-dependent resistor and a light 
bulb. As with all lamps, sooner or later 

THE UNPROCESSOR 
The MicroCon FM FlexiMod will allow you to "back off” on your 

processing without losing dominance on the dial. The resultant sound 
will be cleaner and more open but with all the “punch” you need to 
reach your audience. 

The FM FlexiMod enhances while it correlates your audio into the 
most efficient package for broadcast reception. The proprietary 
processing algorithm of the FM FlexiMod has been refined over ten 
years and on over 1,000 stations. 

Try the FM FlexiMod on your station and prove to yourself that 
you can dominate while still sounding great. The FM FlexiMod sells 
for under $1395. from your favorite dealer. 

For more information, circle the bingo number 
or CALL (216) 546-0967. 

You can also E-mail me at jimsomich@aol.com 

FM FlexiMod: 
The World's Best Sounding Composite 

Processor 

It becomes good practice to shotgun the 
capacitor replacement for all boards. 

the bulb will burn out. With replacements 
difficult to find (and expensive, too), 
repairing the data-cells is a more prudent 
means of solving the problem. Besides, 
you can apply the money you saved to 
your “hard-drive” fund! 
While at WCPT(AM) in Washington, 

Chris Wilk found the Newark part num¬ 
ber 50N8120, type 2187, a good substi¬ 
tute. The bulb is a T-1-3/4 type with wire 
leads. It’s rated for 7,000 hours and costs 
less than $5 in quantity. 
Chris now makes his home at WFLS-

AM-FM, Fredericksburg, Va. Not only 
does he assist in maintaining the AM and 
FM facilities, but his duties have expand¬ 
ed to troubleshooting the electronic cir¬ 
cuits for the printing presses operated by 
the station’s owner, The Free-Lance Star. 
He can be reached at (540) 373-1500. 

★ ★★ 

John Bisset is a principal in Multiphase, 
an engineering services company based 
in Washington. He can be reached at 
(703) 323-7180. Tips for this column are 
encouraged. Fax them to (703) 764-0751, 
or on-line at wrwbench@aol.com 

Published submissions qualify for SBE 
recertification credit. 

65 Years 
Ago 

Reprinted from Radio World 
(July 18, 1931). 

Editor's note: The RW of old, 
printed for a time in the 1920s 
and 1930s and today's RW are 

unrelated except in name. 

GERMANS HEARD 
FIGHT AT 5 A. M. 

Schenectady, N. Y. 
WGY’s short wave stations, W2XAF 

and W2XAD, carried a complete descrip¬ 
tion of the Schmeling-Stribling fight to 
Germany. The fight, which began at 
11:00 p.m., E.D.T., was received in Ger¬ 
many six hours later, but it is evident that 
the fight fans among tthe foreign listen¬ 
ers felt the result compensated them for 
loss of sleep. 
The fight story, furnished by the Na¬ 

tional Broadcasting Company, was car¬ 
ried from the ringside at Cleveland by 
special wires to the transmitters in Sche¬ 
nectady. The South German Broadcast¬ 
ing Company, a unit of the Republic’s 
broadcasting system, received W2XAF. 
The message, signed Suedfunk and sent 
to WGY from Stuttgart, was as follows : 
“Ring report Schmeling relayed on all 

German stations. Reception of W2XAF 
R-9. Excellent modulation, no fading. 
Many thanks of German radio audience.” 
In radio parlance R-10 indicates perfec¬ 

tion. W2XAF’s signal at R-9 was, there¬ 
fore, very close to perfect. 
South America apparently did not fare 

as well as Europe. W2XAW, a third 
short-wave transmitter of the General 
Electric Company, was used for the 
transmission of a Spanish story of the 
fight. Buenos Aires sent a radiogram 
reporting as follows : 
“Rebroadcast fight fair. Continuous 

interference from code stations.” 
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Opera House Center 
For High-quality Audio 
VIENNA, Austria Pass through the 
imposing façade of the Weiner Staatsoper 
and you enter one the most important cul¬ 
tural venues in Europe. 
The state opera in Vienna is renowned for 

splendid scenery, impressive voices, top 
stars and directors, fascinating conductors, 
outstanding musicians, creative designers 
and ambitious programs. 
It is also a center for high-quality audio, as 

reflected by the opera's intricate sound sys¬ 
tem and the six performances the Austrian 
state broadcaster. Österreischer Rundfunk 
(ORF), broadcasts live each season. 

amplify a chorus in the wings or backstage, 
or to mic up the pipe organ that is located in 
a separate room." 
Depending upon the production. Fritz not¬ 

ed. audio effects are added to enhance the 
ambiance of specific passages, like the cho¬ 
rus of ghosts in "The Flying Dutchman" or 
the voice of Mephisto in "Faust." In addi¬ 
tion to the audio facilities of the opera, the 
Staatsoper includes an entire ORF studio 
setup. In addition to the six live ORF Radio 
broadcasts, the studio is used for several 
short, 15-minute segments. TV broadcasts 
and recordings. Vienna State Opera House 

Looking into the house with the eyes of a 
performer, the awesome size and technical 
complexity of the facility quickly becomes 
evident. The total stage area, including 
backstage and the wings, covers 1.700 
square meters and is 53 meters high. A 
hydraulics-driven sinking/sliding stage sys¬ 
tem is lit by a complete grid with seven 
movable light bridges and 105 tracker 
wires. 
All the bridges and curtains are remote-

controlled by computers. The total connect¬ 
ed electrical load for the opera is compara¬ 
ble to that of a small town — 20,000 kW. 
which is distributed by four power trans¬ 
formers. 

The current microphone complement of 
the opera includes one AKG WMS 000 12-
channel wireless microphone system. 
C5900 WL wireless microphones and 
almost 100 cabled AKG mies, such as 
C4l4s and C747s. AKG K240. KI4I and 
K27O monitoring headphones are also used. 
Additional Harman Group products at the 
opera include JBL speakers. Lexicon reverb 
and effects units, a Soundcraft Delta DLX 
four-channel console and Studer D7.3I and 
D740 CD players. Professor Ing. 
Wolfgang Fritz, chief sound engineer for 

the Wiener Staatsoper and the Bregenz 
Festival since 1981, oversees the entire 
audio system of the facility. He developed 
the general concept for the opera house 
sound system, and. in 1991, he completed 
an internationally recognized computer-aid¬ 
ed system to integrate musically adapted 
sound reinforcement into a performance. 
According to Fritz, the Vienna state opera 

differs from most opera houses because the 
program changes every day. which requires 
daily changes in the scenery, sound system 
and lighting configurations. This places 
enormous pressures on everyone involved to 
make certain that each performance goes 
smoothly. 
“There is no ’average.' because every pro¬ 

duction presents very specific changes." 
said Fritz. "Some productions require gobos 
(sound baffles) and use 20 to 25 micro¬ 
phones. Only if you realize how large our 
stage is can you appreciate the huge quanti¬ 
ties of materials needed. 
The ’horizon' backdrop, for instance, is a 

blue canvas 26 by 52 meters, and that is 
only part of the scenery." 
Some opera fans are disappointed to leant 

that any performer would use a microphone, 
pointing to legends like Enrico Caruso, who 
never used one. 
In reply. Fritz notes that while he was not 

around when Caruso was alive, the listening 
habits and expectations of audiences have 
changed dramatically. 
"Even today, downstage soloists are not 

amplified through microphones." he said. 
"Microphones are used, for example, to 

Rack Mountable and Rugged 
Use it m the studio, in the field 

or in your rack. 

Balanced Inputs and Outputs 
Running lots of cable’ 

Usmg pro eguipment’ You'll 
need these (Unbalanced, too') 

Double Reinforced Ground 
Part of TASCAM's low noise 
circuitry that promises transparer 
and hum free operation. 

Dedicated Stereo Tape Input 
No need to waste a precious stereo 

channel for your master recorder 
Assignable to L/R buss or monitor 

EQ on Every Input 
Hi (12kHz) and Low 
(60 Hz) * 16dB on each. 

2 AUX Sends 
lake your signals Pre or Post 

THE LAPTOP VOU CAN GET FOA UNDER $350 
No more excuses for not having a compact, full-featured utility mixer. A 

mixer you can plug in anywhere. Need more inputs? How about a submixer? 

What about audio for video or multimedia? Get a TASCAM M08. It’s the 

perfect mixer for these applications and more. Part of 

the new breed of next-generation 

mixers from the leader in recording, 

TASCAM's new M08 will surprise

you. You'll scratch your head trying to 

figure out how we can give you so much 

mixer for so little cash. No tricks. Just value. 

Look at all those features! It's the mixer that goes anywhere to do 

almost anything. Use it every day — or when you're in a crunch. So 

whatever you do, don’t scramble for more inputs, or schlep that big 

mixer, pull out your M08 instead. It's the world's best and hardest working 

compact utility mixer. And it comes with TASCAM quality and durability 

at no extra cost. Everybody needs one. Best part is, at $349 anyone 

can have one. They're at your 

dealer. Get yours today. 
TASCAM 

Take advantage of our experience. 

©1996 TEAC America, Inc. 7733 Telegraph Road, Montebello, CA 90640 (213) 726-0303 
TEAC Canada LTD., 340 Brunel Road, Mississauga, Ontario L4Z 2C2 Canada (905) 890-8008 
‘Actual MSRP is $349.00. Actual prices may vary by dealer. 
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Prophet Systems Inc. announces 

Version 5 
Live Show Interface (LSI) 
The centerpiece of Version 5 is the new Live Show Interface (LSI). This new interface allows the D-J to run even the most high energy shows smoothly. Fully 

utilizing the power of Windows, the Live Show Interface features: 
♦ Drag and Drop Commercials and Songs 

Audio events can be easily moved around in the log using the mouse or touch 

screen. They can also be moved to the button bar and the holding bin. 

♦ Audio Source Management 

Version 5 allows the D-J to specify which audio card a commercial or song will 

play out of ahead of time. It is easy to pre-position sliders and to crossfade items. 

Plus, Version 5 actually allows six stereo audio events to play simultaneously for 

each control room! 

♦ Fully Touch Screen Compatible 

The Live Show Interface was designed from the ground up to be totally touch 

♦ Quick Record 

Take phone calls, edit them with our wave form editor, and place the event on 

log...all in just seconds. 

♦ Holding Bin 

The holding bin is temporary storage for items that the D-J can't get to immediately. 

He can move them to the holding bin for easy retrieval later in the shift. 

♦ Macro Buttons 

Accomplish complex tasks in one click of the mouse with macro buttons. Tasks such 

as changing from manual to satellite or auto control, changing the active station, 

turning on and off sources or relays, etc. become effortless with Version 5. 

screen compatible. 

♦ Expanded Button Bar 

Forty-two pages of buttons for immediate access to 1008 liner, jingles, laugh¬ 

tracks, etc.—PER SHIFT! And you can have up to 99 shifts! 

< Auto Roll of Buttons 

Auto roll allows the D-J to mark buttons that will playback one after the other 

automatically. Mark up to 24 buttons which will all play back in order. 

AudioWizard for Windows 
The Flexible Digital Automation System featuring Windows and Novell Technology 

♦ Pause/Reposition 

Pause a spot or song, fast forward or rewind to a new point, begin play from a 

designated point using the pause/reposition button. 

FULLY 
touch screen 
INTEGRATE0

Windows is a Registered Trademark of Microsoft Corporation. Novell is a Registered Trademark of Novell. Inc. Intel is a Registered Trademark of Intel Corporation. 



You asked us to design a 
Markets of all sizes are taking advantage of the new FCC ruling that allows multiple station ownership within a market. This means groupings of 

stations—2, 3, 4, 6, 8 even up to 14 or more— can share all of their audio and data out of ONE system that was built to handle multiple stations. 

Plus, with our new Version 5 with the Live Show Interface even the biggest, high-dollar market will sound better and run smoother than ever! 

Prophet Systems has Windows-based systems ranging from a single workstation system to a 100 workstation Goliath running 14 radio stations all 

out of one system. There is absolutely no system better suited to running multiple stations than Audio Wizard CFS for Windows. 

control room interface for 

high energy, live shows 
♦ Automatically record and play network feeds! 

♦ The leading hard drive music automation system in the industry! 

♦ Unsurpassed flexibility, runs any program or music log! 

♦ On-line copy system, integrate your stations! 

♦ Pentiums on every workstation! 

♦ New, high quality computers with three year factory warranty! 1 

♦ Exclusive time and temperature announce! 

♦ Backtime system, fills out each hour! 

So we did! The new Version 5 
“ We had another DOS digital system that didn't fit our needs. It was clunky and couldn't handle even basic 

functions well. Now we have purchased four systems from Prophet. We have not found any limitations of the 

Audio Wizard for Windows system. The Audio Wizard for Windows is the most live sounding system I have 

ever heard. 

-Jeff Hutton, KLTI/KWMQ, Southwest City, MO, KTLQ/KEOK, Tahlequah, OK 

Live Show Interface. 
í Í We're proud to show people our system. Everyone who has seen the system is impressed. Audio Wizard for Windows is extremely easy 

to use. It's unlike any other system that is our there. It will handle any format, even news. The Windows platform is easy to operate. It has 

West Coast Office: (800) 886-4808 
Mid West Office: (800) 658-4403 
East Coast Office: (800) 699-7039 

been extremely stable which is important for a walk-away station. We're very pleased with the system and would definitely buy it again if 

we had to do it all over. This is the only system I've heard that sounds live, Z z 

_ - Norm Laramee, KKPT/KSYG/SRN, Little Rock Arkansas 

Fear no 
competition ! 

Find out why Audio Wizard™ for Windows is the fastest growing 

digital audio automation system in the world. Call for information 

or a free demonstration. Let us help you slay your dragon. 

Prophet Systems, Inc. 
1-800-658-4403 
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A ROOM WITH A VIEW, 

Great studio systems start with vision. Take WKHX/WYAY for instance. When 

Cap Cities/ABC decided to build a new home for Atlanta’s country powerstations, they wanted 

to build the finest radio complex possible. So they called the studio experts at PR&E. 

PR&E consulted with management from project concept all the way through the design and 

installation of the client’s new technical complex. Our team worked hard with their engineering staff 
to implement all the technical details of their vision. The result? One of the smoothest functioning 

broadcast facilities in the country. 

Planning new or upgraded studios doesn’t have to be overwhelming. Just call the experts at PR&E 

and find out how easy and affordable a fully-integrated, state-of-the-art radio studio can be. 

WHERE GREAT RADIO BEGINS 

PACIFIC RESEARCH & ENGINEERING 2070 las Palmas drive Carlsbad. CA 92009 tel: 619.438.3911 fax: 619.438.9277 e-mail: sales@pre.com 
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INTERNATIONAL UPDATE 

South Africa Pursues Deregulation 
by Pietie Lotriet 

JOHANNESBURG, South Africa 
With the release of two new position 
papers by the Independent Broadcasting 
Authority (IBA), South Africa is moving 
further along the path to a deregulated 
electronic media environment. 

Guidelines 
The IBA, which is charged with develop¬ 

ing a framework for broadcasting in the 
new South Africa, released a discussion 
paper on community sound broadcasting 
services in April and a position paper on 
private (commercial) sound broadcasting 
services in May, as well as a paper provid¬ 
ing guidelines for prospective commercial 
applicants. 
The release of the position paper on com¬ 

mercial services follows extensive public 
hearings in all nine provinces of South 
Africa. Prospective commercial broadcast¬ 
ers and most other stakeholders were 
unanimous during the hearings in request¬ 
ing the IBA to apply a light touch in regu¬ 
lating commercial broadcasters. This 
request did not go unheeded and. general¬ 
ly speaking, the position paper reflects 
that. 
To ensure that self-regulation is effective, 

the authority asked the industry to estab¬ 
lish an association or body representative 
of all broadcasters. The IBA also encour¬ 
aged the creation of a broadcasting indus¬ 
try forum that would be representative of 
all broadcasting-related industries, so that 
the industry could speak with one voice. 
Initially the IBA plans for no time 

restrictions on advertising or sponsorships. 

I Self-regulation must be effective. 

However, the authority reserved the right 
to reconsider the policy in the future, in 
consultation with the proposed forum and 
the public. 
The IBA also charged the proposed 

industry forum with discussing and mak¬ 
ing recommendations to the IBA on the 
issue of a language development fund. 
The annual license fee was proposed at a 

rate of 1 percent of 80 percent of annual 
turnover of a station. 
As part of the process of democratizing 

the airwaves, the IBA also decided to 
make eight new licenses available: three 5 

kW FM licenses in Johannesburg, one 50 
kW AM license in Gauteng province, one 
2.5 kW FM license and two 50 kW AM 
licenses in Cape Town, and one 2.5 kW 
FM license in Durban. 
The sale of the six South African 

Broadcasting Corp. (SABC) regional 
radio services to private companies, as 
well as the proposed sale of Capital Radio 
in Durban and Radio Bop in Mmabatho, 
will bring the total number of new com¬ 
mercial broadcasters to 16. 
The IBA also plans to invite "expressions 

of interest" for commercial broadcasting 
services in areas other than the major met¬ 
ropolitan areas of Johannesburg, Cape 
Town and Durban. Interested parties are 
being asked to indicate the target area and 
to describe broadly the format of the sta¬ 
tion and its prospects for financial viability. 
The closing date for this process is I 

December 1996. The authority will then 
evaluate the expressions of interest, and 
applications will be invited in 1997. 

Content requirements 
The IBA also set several general con-

tent-related requirements for private 
broadcasters. 
The authority will require all stations to 

provide a total of 30 minutes of news dur¬ 
ing an 18-hour broadcast day (from 05:00 
to 23:00). spread regularly throughout the 
day. The source and diversity of news 
sources are factors the IBA will take into 
consideration in determining who will 
receive a license. 
The format proposed by the licensee also 

will become a licensing condition. If an 
applicant wishes to change more than 15 
percent of its format during the broadcast 
day. it has to apply for an amendment to 
its license. The IBA indicated it would be 
cautious in granting an amendment if the 
format originally was an important factor 
in granting the station’s license. The 
authority reaffirmed its desire to maintain 
diversity in commercial broadcasting. 
There are no plans for the IBA to specify 

the broadcast language of a commercial 
broadcasting service in most cases, but it 
will encourage broadcasting in all 11 offi¬ 
cial languages of South Africa. The author¬ 
ity will ask the proposed industry forum 
for recommendations about this issue. 
In terms of local music content, the 

authority ruled that any commercial 
broadcasting service that devotes more 
than 15 percent of its airtime during the 
performance period to music will have to 
devote at least 20 percent of its time to 
local content. This quota will be increased 
to 40 percent by the year 2(KX). 
The IBA plans to review these regula¬ 

tions after three years. 

The license fee was set by the authority 
at 1 percent of turnover, less agency fees 
and other deductions, to a maximum of 20 
percent, payable three months after the 
end of each operational year. 
Other fees include 30,000 rands for 

license application. 2.500 rands for the 
issuance of licenses, and 30.000 rands for 
an application to amend a license. 

Advertising practices 
The IBA Act states that all broadcasting 

licensees must adhere to the Code of 
Advertising Practice as determined and 
administered by the Advertising 
Standards Authority (ASA). The ASA is a 
self-regulatory body established by mar¬ 
keters. media owners and advertising 
agencies 27 years ago. While the IBA rec¬ 
ognizes the ASA Code, the authority has 
indicated that it will consider additional 
restrictions on tobacco advertisements on 
radio and alcohol advertisements during 
certain programs. 
The IBA is also likely to develop gener¬ 

al advertising standards for radio and 
television. 
The authority intends to consult with the 

industry on these matters through the pro¬ 
posed industry forum. The IBA also indi¬ 
cated it wants to discuss issues such as 
racism and sexism in advertising, and that 
it will provide the forum with guidelines. 
As far as sponsorships are concerned, the 

authority requires a clear distinction 
between advertising and sponsorships. 
Sponsorships must be clearly identified 
through appropriate credits at the begin¬ 
ning and end of programs, and sponsored 
programs must retain their editorial 
integrity. 
As with advertising, the IBA intends to 

address these concerns in consultation 
with the industry forum. 
All candidates who succeed in receiving 

a license will be expected to comply with 
a set of license conditions. Proposals to 
the IBA in support of applications will be 
regarded as promises of performance and. 
if the applicants are successful, the 
promise of performance will be included 
in the license conditions of the licensee. 
Failure to adhere to the terms of the 
promise of performance will be a breach 
of the license conditions. 
All radio broadcasters are expected to 

identify their station at least every 45 min¬ 
utes, as well as before and after news bul¬ 
letins. The authority may introduce further 
regulations relating to call signs. 
It is clear that the process of deregulation 

of the South African electronic broadcasting 
industry is now well under way. and toward 
year-end. for the first time. South Africa will 
have commercial, public and community 
broadcasters competing on a level playing 
field for listeners and advertisers. 

□ □ □ 
Pietie Lotriet is a radio consultant based 

in Johannesburg, South Africa. 

INTERNATIONAL UPDATE 

UK Proposes Relaxed 
Radio Ownership Rules 
by Lawrence Hallett tions operate outlets on both AM and 

FM in a market. 
LONDON A new Broadcasting Bill 
is taking shape for British radio, but 
plans to relax radio ownership rules are 
exposing fundamental disagreements 
among existing operators, particularly 
between smaller stations and the larger 
networked groups. 
The planned changes also are creating 
friction between the U.K. Radio 
Authority and the government. 
Of course, given the nature of the 

political process, by the time a final bill 
is approved, the details that worry 
some operators and authorities could 
change or be replaced by new propos¬ 
als. “ 

Lobbying to compete 
For some time now, large operating 

groups like Great Western Radio PLC 
(GWR) have lobbied for the rules to be 
changed. GWR claims that if a station 
owns more than one outlet on the same 
waveband it would not compete with 
itself; instead the station would offer a 
wider range of programming to listen¬ 
ers. 
Such a station could also economize 

by drawing upon the facilities of its 
other outlet(s) in the market. 
Advocates also have argued effective¬ 

ly that poor AM reception makes it 
desirable to move oldies music services 
from that waveband to FM. 
Under the current rules, no company 

can own more than one local station in 
the same waveband; however, a com¬ 
pany can own up to 20 percent of any 
second service. Currently, many sta-

The Commercial Radio Companies 
Association (CRCA), formerly known 
as the AIRC. is in favor of the change, 
although its views are not supported by 
its entire membership. In fact, a dis¬ 
agreement within the membership of 
the CRCA has led to the formation of 
the Independent Radio Forum. 
In essence, this organization is an 

association of CRCA members that are 
not part of larger radio groups. Its aim 
is to promote and lobby for diversity in 
programming and plurality of owner¬ 
ship. and for that reason the 
Independent Radio Forum opposes 
government proposals allowing one 
company to control two FM or two 
AM outlets in any one market. 

Consolidated ownership 
In its submissions to the government, 

the Independent Radio Forum warned 
that ownership of nearly 70 percent of 
independent radio in the U.K. is con¬ 
solidated in the hands of a few large 
groups. It noted that these groups dom¬ 
inate the CRCA trade body and that the 
views expressed by the CRCA to the 
government and members of 
Parliament merely reflect the policy of 
these larger companies. 
Other lobbying bodies, including the 

Community Radio Association (CRA) 
and the Scottish Association of Small-
scale Broadcasters (SASB), also 
oppose the move. 
These organizations are particularly 

concerned that changes in the present 
continued on page 53 
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INTERNATIONAL UPDATE 

Southwestern Germany Reforms Radio 
ensuring financial stability. 

But Germany is well known for its ten¬ 
dency to hold on to old structures, espe¬ 
cially when bureaucratic institutions are 
involved. All those director generals and 

by Michael Lawton 

COLOGNE, Germany “Radio is a 
matter for the states.” This ideal is the 
constitutional principle behind the orga¬ 
nization of broadcasting in Germany. 
Each state decides how it wants to orga¬ 
nize both public and private broadcasting. 
Each state also sets up a public broad¬ 
casting authority and a private broadcast¬ 
ing licensing authority, gives them rules 
— and lets them get on with the business 
of broadcasting. 

In some cases, several states joined 
together to establish one broadcasting 
authority between them. In that event, 
each state makes certain its affairs are 
properly reported from broadcasting cen¬ 
ters in each state capital, with plenty of 
opt outs for state coverage or even sepa¬ 
rate channels. 

The ARD 
The public authorities belong to a federa¬ 

tion. the ARD, which provides and coordi¬ 
nates activities among the broadcasters and 
organizes a system of cross subsidies from 
the larger stations to the smaller ones. 
The system was granted to Germany by 

the three Western occupying powers — 
the United States, the United Kingdom 
and France — after World War II. 

It was designed to ensure that never 
again could a strong central government, 
such as that of the Nazis, control all the 
electronic media. 
However, there is one anomaly. In the 

southwest of the country, one public 
authority covers one and a half states, 
while another covers just half a state. 
It too is a leftover of the occupation. 

Südwestfunk (SWF) was set up by the 
French for their area, Rhineland-
Palatinate and Baden, and Süddeutscher 
Rundfunk (SDR) was set up by the 
Americans for the state of Württemburg. 

In the 1950s, when Baden and 
Württemburg joined into one state, the 
broadcasters were left as they were. 

Now, money is short, public broadcast¬ 
ers complain that the new license fee is 
inadequate, and the debate is on about 
redrawing the map. 
SWF and SDR already cooperate con¬ 

siderably, with a joint cultural program, 
S2, a joint regional program for Baden-
Württemburg, S4, and a common televi¬ 
sion channel, Südwest 3. 
SWF, in addition, has its own regional 

program for Rhineland-Palatinate, 
SWF4. 

But the politicians in Baden-
Württemburg would like to have their 
own statewide authority like everyone 
else, and the search is under way for a 
more efficient structure. 
This position is encouraged by the fact 

that both states must renew their con¬ 
tracts with SDR and SWF spring 1997. 
Formal negotiations begin in the fall. 
SWF prefers a model whereby SWF and 
SDR simply merge, using modern tech¬ 
nology to provide separate programming 
for the two states within a common 
framework. 
Existing broadcasting centers in the 

state capitals, Stuttgart and Mainz, would 
ensure strong state input. The headquar¬ 
ters would be in Baden-Baden, the his¬ 
toric home of SWF, which would provide 
much of the central programming. 
In addition, regional centers would add 

to the kaleidoscope with further opportu¬ 
nities for local programming. Arthur 
Landwehr, spokesman for SWF, said the 
idea would be to establish single-state 
station identities, which could use much 
common material. 

"But each state center would be inde¬ 
pendent. It would have its own board of 
governors, and the two would come 
together to consider the joint budget or to 
appoint the director general," he said. 
SDR argues that a model that includes 

SWF and SDR would be inadequate. 
Two other stations should be taken into 

account: Saarländischer Rundfunk (SR) 
and Hessischer Rundfunk (HR). 
SR. a tiny station broadcasting to the 

Saarland, a tiny state that remained occu¬ 
pied by the French until the ’50s, is high¬ 
ly dependent on payments from the larger 
stations. HR in the state of Hesse, on the 
other hand, balances the books on its own 
and even has a little over to subsidize the 
smaller authorities. 
Two suggestions have come from SDR. 

Either set up one authority for Baden-
Württemburg, and another for the other 
three states. Or, have a single four-state 
authority with autonomous state centers, 
using the historic headquarters in Baden-
Baden to provide central services to all four. 

SWF is not interested in the first of 
these options, which would create a 
three-state authority with fewer listeners 
than SWF currently has. 
Nor is SR. which insists that the single¬ 

state broadcasting authority is an impor¬ 
tant political element in the German 

federal constitutional system. 
"If you have muitistate authorities,” 

said Fritz Raff, deputy director general 
of SR. “then you begin to break the fed¬ 
eral concept." 
The subsidy his station gets, he said, is a 

guarantee of the political stability of the 
German republic. 
But SR would be happy with a coopera¬ 

tive model that maintained its indepen¬ 
dence. 
HR also is not interested. Its spokesman 

Michael Dartsch said firmly, "We are a 
station that can survive on its own and is 
rooted in its state. We will not join any 
other authority.” 
SDR maintains its proposals are a con¬ 

tribution to a new way of thinking about 
the federalism of the public stations — a 
way of maintaining state identity, while 

their senior staffs, appointed in careful 
reflection of the political weight of the var¬ 
ious parties ( that whole system would be 
up for grabs. The Social Democrat-con¬ 
trolled states and their broadcasting author¬ 
ities will not want to move into a broad¬ 
casting environment where the majority is 
Christian Democrat, and vice versa. 
The state premiers stated their prefer¬ 

ences some time ago. 
Social Democrat Kurt Beck of 

Rhineland-Palatinate said he prefers a 
four-state option, which would give the 
three Social Democratic states a slight 
majority. 
Christian Democrat Erwin Teufel of 

Baden-Württemburg, however, said he 
favored the two-state option, which would 
mean his large state has a clear majority. 
Currently the state governments are 

holding back with clear positions, as they 
do not want to prejudice the forthcoming 
negotiations. 

□ □ □ 
Michael Lawton. a free-lance broadcast 

journalist, reports on the industry for 
Radio World from Cologne, Germany. 

Making a brief stop in 
Atlanta for the FOX 
97 Ultimate Oldies 
Concert, Davy Jones 
charmed his way 
through a guest 
appearance on the 
FOX 97 morning 
show. The May 18 
concert featured 
twelve chart-topping 
artists and television 
stars from the '60s. 
Pictured with Jones are FOX 97 morning show personalities 
Spiff Carner, left, and Randy Cook, right. 

I The system was granted to Germany by the three Western occupying powers. 
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Antenna Maintenance 
continued from page 29 

as the inverse distance field or IDF. 
Another factor that influences the 

amount of signal received at a particular 
point is attenuation. Over perfectly con¬ 
ducting earth, the amount of signal 
received at a distance would be inversely 
proportional to the distance from the 
transmit antenna. 
This relationship is known as the 

inverse distance rule. For example, if at a 
distance of I km a field strength of 100 
mV/m is present, at 2 km the field 
strength would be 50 mV/m. At 4 km. the 
field strength would be 25 mV/m, and at 
8 km it would be 12.5 mV/m. If you were 
to graph this relationship as field strength 
versus distance on log-log graph paper, it 
would plot as a straight diagonal line. 
In the real world, the earth is not perfect¬ 

ly conductive. Ground conductivity varies 
from very good (seawater) to very poor 
(rock and certain soils). The more con¬ 
ductive the ground is, the less a signal 
from an AM antenna will be attenuated 
and the more the field strength versus dis¬ 
tance plot will resemble the inverse dis¬ 
tance line. Over ground that is less con¬ 
ductive, the more a signal from an AM 
antenna will be attenuated and the more 
the field strength versus distance plot will 
curve away from the inverse distance line. 
A family of groundwave curves is pub¬ 

lished by the FCC for each group of fre¬ 
quencies, showing the effects of different 
ground conductivities. These curves are 
the basis for predicting distance to a field 
strength and thus the entire U.S. alloca¬ 
tion system. A slightly different set of 
curves is used internationally, the reason 
for this having to do with treaties that 
predate the adoption of the current set of 
U.S. groundwave curves. 
We previously mentioned the efficiency 

expressed as the inverse distance field of 
a nondirectional antenna. You have prob¬ 

ably already figured out that the conduc¬ 
tivity of the ground in the region between 
the antenna itself and the receive point I 
km away will cause the field strength at 
that point to be attenuated below what it 
would be over perfectly conductive earth. 
How, then, can one accurately measure 

the efficiency of an antenna? The answer 
is with many measurements taken radial¬ 
ly. beginning very close to the antenna — 
usually at the point where the first on-
scale reading can be taken. The very 
close-in measurements establish the unat¬ 
tenuated IDF while measurements farther 
away from the antenna establish the con¬ 
ductivity of the ground between the 
antenna and the last point measured. 
Nondirectional antennas can come in 

several forms but. by and large, these are 
simple vertical radiators. One type is 
base insulated and series-fed: the other is 
grounded base and shunt-fed. 

Ideally, the electrical length of an AM 
antenna will be 90 electrical degrees 
(one-fourth wavelength) or more. 
Antennas of this length provide adequate 
efficiency and bandwidth. Sometimes, 
though, aeronautical or structural consid-

► continued from page 51 

Broadcasting Bill may negate hard won 
assurances that newly available FM spec¬ 
trum between 105 and 108 MHz would be 
used to expand small scale broadcasting in 
the U.K. 
In the end, however, major groups like 

GWR. EMAP Radio and Capital could see 
all their campaigning backfire, because 
rules governing ownership of local stations 
by local newspapers would also be relaxed. 
In amendments to the Broadcasting Bill, 

the government suggests rules that would 
allow one company to own two FM licenses 

erations force broadcasters to use shorter 
towers. The apparent electrical length of 
short towers can be increased through the 
use of top loading. Top loading increases 
the capacitance to ground, and is usually 
achieved through use of a top hat (a flat, 
horizontal disk attached to the top of the 
tower) or by using bonded guy wires. 
Because of mechanical considerations, 

the use of top hats is not as common as 
other methods. The top hat usually must 
support its own weight and withstand 
wind, ice and other environmental haz¬ 
ards unsupported, so top hat size (and 
thus effectiveness) is limited. 
By far. the most common method of top 

loading is through use of bonded guy 
wires. This method uses sections of guy 
wires bonded to the top of the tower that 
are usually bonded above the first insula¬ 
tors to adjacent guy wires. Often, other 
nonstructural guys are added and bonded 
to structural guys to increase the effec¬ 
tiveness of the top loading. It is not 
unusual to see six or more guy wires 
bonded together in a “spider web" fash¬ 
ion in a top loading arrangement. 
The advantages of top loading are 

increased base resistance, reduced base 
capacitive reactance, lower Q and 
improved bandwidth. While all this sounds 
very attractive, it is almost always better to 

and one AM or two AM and one FM in the 
same area, so long as the company operates 
the stations in the “public interest.” 
The proposed public interest test, which is 
yet to be finalized, is “designed to meet 
concerns about alliances between those 
who shape the agenda of social and politi¬ 
cal debate in the press and those who 
comment on and depict society in broad¬ 
casting.” according to Lord Inglewood, the 
government National Heritage Minister. 
Under the test, the Radio Authority will 

consider whether allowing one station to 
operate two FM or two AM stations in a 

UK Radio Ownership Rules 
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achieve these qualities with increased tow¬ 
er height rather than top loading. 
Sectionalization is a method of increasing 

the groundwave efficiency of a vertical radi¬ 
ator, improving groundwave performance 
and reducing skywave radiation. In a sec-
tionalized tower, an insulator is placed near 
the center of an electrically long radiator 
and a network is placed between the sec¬ 
tions. In simple terms, the current in the 
upper section can be adjusted to be in phase 
with the signal in the lower section, thus 
focusing the signal radiated toward the hori¬ 
zon and reducing the signa) radiated above 
the horizon. While such an antenna may 
appear to be more efficient than a shorter, 
nonsectionalized antenna, the spherical 
(total) radiation in both antennas will be the 
same for a given amount of input power, 
assuming all losses are the same. 
Sectionalization simply puts the signal 
where it is needed — toward the horizon — 
in much the same manner as a multi-bay 
FM antenna achieves antenna "gain.” 
Next time we will look at current distri¬ 

bution, vertical radiation, base imped¬ 
ance, base towers and ground systems. 

□ □ □ 
Cris Alexander is director of engineering 

for Crawford Broadcasting in Dallas. He 
can be reached at (214) 445-1713; or by e-
mail at 76440.1670@compuserve.com 

market would represent a threat to 
plurality and diversity. If it perceives such 
a threat, the authority will consider if there 
are any overriding economic reasons, such 
as the protection of jobs, that would com¬ 
pel them to approve the merger. 
"There is a presumption that the merger 

or acquisition will be allowed to proceed 
unless it is in the public interest," Lord 
Inglewood said. 
For its part, the Radio Authority wel¬ 

comed the comments of Lord Inglewood. 
Previously, the authority maintained that 
the present situation should remain 
almost unchanged, arguing that an 
increased concentration of radio owner¬ 
ship in a given market would reduce 
competition and listener choice, as well 
as potentially harm the interests of 
advertisers. 
The Independent Radio Forum is not so 

optimistic, saying that the proposed public 
interest test would be unworkable in practice. 
Also a source of friction between the 

authority and the government is a sched¬ 
ule in the Broadcasting Bill that prevents 
the BBC from holding commercial TV 
licenses; the Department of National 
Heritage (DNH) has not extended this 
ban to independent radio. The DNH. 
while indicating that the matter remains 
under discussion, confirmed that this was 
not a mistake. It is part of the govern¬ 
ment’s policy to encourage the BBC to 
develop its commercial (non-license fee) 
operations. 
Other proposals currently contained with¬ 

in the Broadcasting Bill may allow national 
newspaper groups that reach less than 20 
percent of the population to control a non¬ 
BBC radio license, again so long as it pass¬ 
es the public interest test. 
One limit on ownership appears likely to 
remain unchanged. At present, all non¬ 
BBC stations are graded on a points sys¬ 
tem according to size, and no company 
can hold more than 15 percent of the total 
available points. 

□ □ □ 

Lawrence Hallett is a director of Radica 
Broadcast Systems Ltd. Contact him at 
telephone: 44-1444-258285 or via e-mail 
at radica@gn.apc.org 
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Auditronics 2500 Hits the Jackpot 
amplifier to properly tailor the speaker 
system to room acoustics. 
Late this spring Regent moved its office 

staff and program operations for each sta¬ 
tion into the Desert Inn Road studios. 

by George Thomas 
Chief Engineer 
Regent Broadcasting 
of Las Vegas 
and Jim Wagner 
Technical Consultant 
Jim Wagner Associates Inc. 

LAS VEGAS The motion picture 
“Casino” shows Sharon Stone exiting a Las 
Vegas bank that looks strangely familiar to 
the staff of KKDD(AM), KSNE(FM). 
KFMS(FM) and KBGO(FM). 
Its former lobby and teller area now 

holds nine radio studios, and within its 
14-inch reinforced concrete walls is the 
main production room. 
Clearly, Regent Broadcasting of Las 

Vegas has built one of the more presti¬ 
gious radio facilities in the Southwest to 
take advantage of the economies of scale 
of the multiple station operation. 

The mission 
Our mission was to build a showcase for 

its stations, featuring the latest digital and 
analog technology married to familiar 
gear from the past, and to combine four 
radio station operations scattered around 
town under one roof: Soft AC KSNE, 
Country KFMS, Oldies KBGO (all 
100 kW) and satellite-delivered KKDD. 
The facility needed space to add stations 

five and six. Finally, the studio layout 
and equipment configuration had to be 
flexible enough to accommodate any for¬ 
mat whatsoever. All of this had to be 
accomplished on a moderate budget. 
Regent decided to undertake the project 

in a planned, orderly fashion. Thus, 
requirements for studio and office facili¬ 
ties were defined prior to any sites being 
explored. Five satisfactory sites were 
determined, from which one was selected. 
We undertook the same careful thought 

and planning when choosing equipment. 
After studying many competing consoles, 
we selected the new Auditronics 2500 
series for six of the studios, since it 
offered flexibility for integration with 
conventional equipment as well as with 
the new Broadcast Electronics AV 100 
digital audio system. 
The 18-channel input frame was used in 

four control rooms with the six-channel 
model selected for the two announce and 
voice track rooms. The desktop model 
was chosen over the “drop-in” mounting 
for simplicity. 

Easy adaptation 
The Auditronics 2500 delivered most of 

the features of the more expensive 
Auditronics consoles. Thus, it was easily 
adaptable with the new Gentner TS6I2 
phone system used at Regent. An 
Auditronics 85 1 series, 24-channel console 
was purchased for the main production 
room. Auditronics, through Harris, was 
able to meet our tight delivery require¬ 
ments without any problems whatsoever. 
The Auditronics 2500 series offers an 

exceptional value and has proved 
dependable under demanding conditions. 
The Auditronics consoles have all been 
well received by the air talent, which is 
no small accomplishment. 

Some of the 2500 features, such as A/B 
input switchable I/O logic controls, two 
stereo and two mono program busses, 
DC audio control (keeping audio out of 
the switches and faders), selectable logic-
control for cue start, stop and muting at 
fader detent and patch points are 
absolutely required in larger facility 
design. 
The 2500 offers a fully enclosed steel 

console for maximum RF immunity, 

an important consideration with the 
proliferation of modern portable elec¬ 
tronic devices such as cell phones and 
laptops. 

Desirable features 
Other desirable features include exten¬ 

sive headroom, P(G faders, mono busses 
for mix-minus, and selectable monitor 
dim or muting. The 2500 series assumes 
the user will employ an outboard monitor 

The end result was studios that differ in 
size, shape and character, but arc similar 
in equipment and layout and interchange¬ 
able in minutes. Learning the operation 
of any one studio allows the operation of 
any other. Thus, time and planning in the 
beginning pays off in the end. 
For more information from Auditronics, 

contact Bob Greenwald in Tennessee at 
(901) 362-1350; fax: (901) 365-8629; or 
circle Reader Service 12. 
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\ Telex V-200 Series headsets are 
studio quality and extremely durable 

É ' with a unique modular construction 
C ■ that allows you to purchase the exact 

configuration you want. 

/ Choose from single or dual ear 
' headphone styles, electret or dynamic 

mic elements and a w ide variety of 
cable assemblies with various con-
nectors to match any application. 

Telex gives you further flexibility 
with self locking cable connectors and 

modular mic elements for easy interchange¬ 
ability and a unique earplate adjustment that 
optimizes the headset for maximum fidelity or 
maximum isolation. 

PHONE BOO • 426 • B434 

Equipment Solutions To Keep You Number One 

Bkoaixast Supply Worldwide 

FAX BOO • 231 - 7055 

7012 27th Street West Tacoma. WA 98466 USA 

Circle (177) On Reader Service Card 



56 Radio World BUYERS GUIDE 
July 24, 1996 

USER REPORT 

AEQ BC-2000 Fits in at WSUA(FM) 
The drawings that are provided help out a 
lot. If you are bilingual, the instructions 
are also provided in Spanish. 
AEQ offers an internal or rackmount-

able external power supply for the BC-
by Julio Miguel Alvarado 
Chief Engineer 
WSUA(AM) 

MIAMI One of the most interesting and 
versatile consoles that 1 have had the 
pleasure to work with is the durable and 
easy-to-install AEQ BC-2000. 

I first experienced the console during 
World Cup '94. I needed to find a con¬ 
sole that was small, durable and easy to 
work with in an international broadcast 
center. I chose the BC-2000. 

Sizing it up 
The most important factor at that time 

was the size of the console. AEQ was 
able to provide the same number of mod¬ 
ules and an internal power supply in a 
chassis half the length of a normal 18-
module on-air console. Of those 18 mod¬ 
ules, two were BC-2030s, which are 
internal phone hybrids. These simple 
innovations made the job easier for the 
board engineer and saved me valuable 
rack space that I needed for other equip¬ 
ment. 
After the World Cup 1 dismantled the 

studio and brought the console back to 
Miami, where I started to use it as a news 
production console to prepare and broad¬ 
cast reports via satellite to Colombia. 

One of the many things that I like about 
the console is its durability. The frame is 
made of wood and metal and can with¬ 
stand abuse from even the roughest board 
operator without skipping a beat. The 
slide faders have not required any main¬ 
tenance or repair from me. 

One of the 
many things that I 
like about the 
console is its 
durability. 

Because the console has a true modular 
design, it allows you to configure it to 
your specific station needs. It has three 
independent signaling busses for three 
groups of mic channels, and it also mutes 
the corresponding monitors. You can 
mount the console any way you like — 
from vertical on a rack to flat on a table 
— because the VU meters and the Cue 
speaker are on a separate bridge. 
The versatile modules have an EQ and a 

Balance pot. You also will find a toggle 
switch that allows you to switch from 
stereo to mono output. Another great fea¬ 
ture is that all the inputs and outputs are 

Satellite Systems 

Satellite Equipment for Radio 

Service 
Looking for LNAs? LNBs? Splitters? Cables, etc? Call Satellite 
Systems! We are respected industry-wide for our prompt, accurate 
service to radio stations and networks. 

Ariel Receiver 
• 5 card slots for up to 10 audio channels 
• next-day shipment of replacement boards 
• fully compatible with Fairchild Dart 384 
• 1-24 transponder capability 
• 24-hour technical support 
• extra heavy-duty power supply 
• 1-year warranty (with exception of shipping charges) 

Repairs 
Satellite Systems repairs and rebuilds all major brands of 
satellite equipment, including the Fairchild Dart 384 and 

Scientific Atlanta. Our turn-around time averages 24-hours. 
We also provide pre- and post-service technical support 

along with a 6-month warranty. 

Satellite Systems 
615 East Brookside Colorado Springs, Colorado 80906 
Phone: (719) 634-6319 Fax: (719) 635-8151 

XLRs. The console allows you to use 
five- or three-pin XLRs, depending on 
what function you need to perform. 
As you very well know, one of the most 

difficult parts of an installation is build¬ 
ing the plugs pin by pin or screwing 
down conductors to the motherboard. 
But, as I mentioned before, you do not 
have to do that with the BC-2000. This 
will cut down on a lot of your installation 
time. You will probably spend more time 
running cable than hooking up your 
sources. 

Language barrier 
Like all consoles, this one has its draw¬ 

backs in installation. The translation of 
the instructions from Spanish to English 
is awkward and may sound a little funny. 

2000. Because it has three signal busses 
it is feasible to run two studios and a 
master studio from one console. 
If you are looking for a console that 

will last a long time and requires little 
maintenance, this is the one. I have done 
minimal service on it, and it still func¬ 
tions like it did two years ago when I 
bought it. 
The AEQ BC-2000 is one of the most 

user-friendly consoles on the market 
today and I would recommend it to any 
engineer who needs a new console that is 
flexible but not too expensive. After all, 
we know how general managers and 
accountants can be about that. 
Formore information from AEQ, contact 

the company in Arizona at (602) 431-
0334; or circle Reader Service 59. 

USER REPORT 

Autogram Finds a Home 
On the Prairie in Texas 
by Paul N. Strickland 
Director of Engineering 
Service Broadcasting Corp. 

GRAND PRAIRIE, Texas Our 
facility is located in beautiful down¬ 
town Grand Prairie, Texas, a small 
town in the northern part of the state. 
KKDA(FM) has been using an 
Autogram RTV-20 console with a 
great deal of success for the past seven 
years. This success led us to purchase 
another RTV-20 for KRNB(FM). 
We have benefited from the numer¬ 

ous plusses offered by the RTV-20 
and have experienced relatively few 
problems. I will try to cover these 
areas and explain how we resolved 
any difficulties with the console. We 
currently are installing the second 
RTV-20. so I will rely a great deal on 
our experiences with the KKDA(FM) 
console. 
Why did I buy an RTV-20 in the first 

place? Good question. A likely answer: 
The Autogram plant is in Plano, Texas, 
a mere one-hour drive from the studio. 
Perhaps more importantly, past experi¬ 
ences with older Collins consoles from 
Ernie Ankley and that design team, 
plus frequent work with IC-10s and 
IC-8s, made me a devotee of the 
Autogram design. 

A simple plan 
The RTV-20 is a simple console on 

the inside. The audio cards are simple 
and neat, connector locations are easy 
to see and get to, and buttons and pots 
can be easily replaced — even while 
the station is on the air. The four mic 
preamps that come in the console are 
on one standalone card. 
The outputs are not directly tied to 

any one channel of the console. This 
allows a “patch point” to do audio pro¬ 
cessing on the mies before entry into 
the actual mixer section. This is great 
if you want to have a compressor, 
reverb or EQ only on the mies. 
Channel input cards are active bal¬ 

anced for a great clean input. There 
are jumpers on the channel cards to 

allow a range of input levels from -
10 dB consumer devices to +4 dB 
pro gear. Each input card has an 
input for remote channel on/off con¬ 
trol, which is great if you want to 
have a channel control in your news 
booth. 
The remote control outputs for 

equipment are all open-collector 
active low, which, with today’s equip¬ 
ment, makes interface a breeze. For 
the few stray pieces that need some¬ 
thing else, a relay can easily be driven 
from the card and the console power 
supply. 
When using the RTV-20, one will 

need to keep a couple of the pots for 
the monitor controls on the shelf along 
with a spare knob for the same. 
Replacement push-buttons for the 
on/off and channel control also are 
needed. 

Uncovering a better console 
One of the first things we did to the 

new console after anchoring it to the 
furniture was move the power supply 
regulators off the rear of the console. 
These regulators are on a heat sink and 
could become a pen and pencil holder 
for someone. A metal pen placed in the 
heat sink will cause more problems 
than desired. 
We moved the regulators through the 

furniture and mounted them to the area 
under the console and out of harm’s 
way. “Hotshotting” a card back into 
the card frame on this console is a big 
time no-no. We also removed the cover 
over the audio cards because we did 
not have an AM or FM transmitter in 
the back room. This made maintenance 
cleaning easy. 
A 20-channel console gives you a lot 

of inputs to work with, eliminating 
many of the problems that come from 
doubling up inputs and such. But for a 
few problems, the RTV-20 has worked 
very well over the last seven years and 
is a true value. 
For information from Autogram, con¬ 

tact Jon Hutson in Texas at (800) 327-
6901; or circle Reader Service 15. 
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WDEL-WSTW Finds a New Buddy 
by George Moyer 
Chief Engineer 
WDEL(AM)-WSTW(FM) 

WILMINGTON, Del. How many 
times have you had to make three trips up 
the steps to the second floor ballroom 
with the equipment for a talk show or lug 
the gear across the parking lot and all the 
way to the visitors’ side of the grandstand 
for a football game? Too many? Me too. 
A 75-pound road case held our mixer, 

mic processor and headphone amp along 
with the PA feed controls. Then there 
were the two suitcases for the mies, 
cables and assorted hardware. You have 

whose ear is great. As a producer, my 
favorite feature is being able to talk to the 
host and not upset the guests as they speak. 
Is it an away game and you need to fre¬ 

quency extend? It is in there. Telephone? 
Forget it; your boom mic does it all. 
Telephone talk shows with an audience 

have always been a problem for audio 
feed to the PA. Our station uses radio IFB 
with mix-minus from the station. 
Blending program and IFB always left a 
bit to be desired until the Buddy came 
along. Now we feed IFB into the Aux 
port, mix the mies for the balanced pre¬ 
ferred, set the PA level and forget it. 

For local football games, a Radio Shack 
AM/FM clock radio supplies the audio 
for headphone monitoring and local bas¬ 
ketball uses phone lines. All in all, flexi¬ 
bility is the key factor. 
If you were standing at the comer bus 

stop one morning waiting to go to work 
and a hearse drove up with the grim 
reaper driving, a cute mountain girl in the 
middle and a sheik in the passenger seat 
trying to give you candy, what would you 
think? Do not look in the back or you 
would see the producer, engineer and the 
Buddy feeding a Marti transmitter. All of 
this was to do a morning show on an FM 

station. Crazy? Sure, but the Buddy 
worked fine. The driver is another story. 
By the way, this was Halloween. 
By the time you read this, we will have 

done the morning show on a bus that was 
driving its normal route around our town. 
Now we have our second Buddy and the 

sports director claims he will not give it 
back. He will if he ever breaks it. 
I have said it before and 1 will say it 

again, the people at Comrex did their 
homework when they designed this little 
beauty. It sure makes my life a bit easier. 
My point is that there is still no job we 
have come up with that the Buddy cannot 
do — except maybe make coffee. 
Hey Comrex, I have this idea ... 
For more information from Comrex, con¬ 

tact Lynn Distler in Massachusetts at (800) 
237-1776; or circle Reader Service 57. 

been there and done that. 
Then along came my buddy — the 

Comrex Codec Buddy. With this beauty 

The Codec Buddy is making 
friends in Delaware. 

in tow, an away game fits in one suitcase 
and weighs about 20 pounds. Even the 
waterboy might be bribed to carry it up 
the steps to the pressbox for you. For a 
talk show with three people and a pro¬ 
ducer. you will need the second suitcase. 
But still, the 75-pound boat anchor stays 
home. 
When I first saw the brochure on the 

Buddy. 1 was amazed what Comrex had 
packed into the little box. All of “my 
ideas” and then some were right where 
they should be. Separate headphone con¬ 
trols (the color man is always deaf in one 
ear) and the ability to mix what goes to 
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right now. Thealternativeworkstation. | Get the whole, hitherto untold 
Spectral workstation story. 

If our marketing department had been 
as talented as our engineers, you’d 

probably be using a Prisma workstation 
Okay, granted, there are already a lot of 

digital audio workstations out there. Some 
are so expensive that you can only afford 
one for six editors. Some are little more 
than PC sound cards that can't lock to pic¬ 
ture without timecode drift. Some are so 
complicated that after you've bought a 
Mac ", 5 add-in boards, a bus expansion 
box and 12 pieces of software, it almost 
nearly works most of the time. 

That's why you should explore our radi¬ 
cally different approach. Admittedly, we're 
guilty of spending far more time perfect¬ 
ing our products than advertising them. 
But today, a growing number of major post 
production facilities and recording studios 
are reaping the benefits of our meticulous 
engineering. They also rave about our 
great service and quick support - avail¬ 
able worldwide via internet, fax, or phone 
without having to wait on hold for hours. 

One hardware platform; 
three software solutions. 

Prisma ’ is our one-card hardware 
platform that frees up your CPU by 
handling all processing and signal flow on 
board. Its DSP capabilities are so massive 
that plug-ins aren't even an issue. Invest in 
Prisma hardware and then choose the 
Windows®-based software package that fits 
your applications and budget. Each has an 
elegant, hands-on interface that's free from 
frustrating drop-down menus, and floating 
window clutter. 

Express'" presents a simple, 2-panel interface 
with all the tools yon need on-screen - instead of 
hidden in a mass of annoying pulldown menns. 
Perfect for broadcast, commercial production, 

multimedia and small home studios. 

8 tracks • Over 250 markers & 99 Auto Locate 
points * 10-level Undo/Redo * Fader automation 
• Directly-draggable fades & cross-fades • Easy 
head & tail trim * Fast bi-polar waveform views 
• Snap anything to markers, current position or 

other sounds • Compatible with & upgradable to 
Producer" • Networkable 

Express'" is a creative tool for broad¬ 
cast and commercial production with a 
no-frills interface so simple to use that 
even a program director could learn it. It 
uses Producer's hot-key shortcuts to re¬ 
duce the learning curve if you upgrade. 

Producer " t takes the software 
recording studio paradigm to a new level. 
Its studio-friendly look and feel removes 
the impediments to creativity found in 
many current workstations. 

StudioTracks™ XP has the tools you 
need for serious, heavyweight film and 
video post production, sound design, dia¬ 
log editing and Foley work. XP stands for 
Cross Platform: StudioTracks runs on both 
Prisma and Spectral's even-more-powerful 
AudioEngine'” hardware, too. 

Radically different from any other workstation 

software, Producer " is a“virtual studio” with 
direct access to familiar audio tracking and mix¬ 

down tools including an automated mixer. Free from 
drop-down menus and nested windows, Producer's 
direct interface boosts productivity & creativity. 

99 virtual tracks,each w/4 layers • 8/16*/24* 
or more tracks • 4 sends & returns + 2 remix 
tracks • Rich DSP features • 10 Undo levels 

• Automated fades, pans, mutes, aux sends • 2 EQs 
per mixer channel • Default cross-fades & butt¬ 
splices or custom via built-in editor • Markers 

• Snap anything to anything • 3 waveform views 

inch fast bi-polar waveform display • Grid can be 
set to bars/beats, frames etc. - Direct VITC lock 

• Can add timecode burn-in to video • Networkable 

*via linked CPUs 

Prisma", Express'", Producer1” and 
StudioTracks ” are just part of our product 
line. They all come from an established 
company that specializes in digital audio 
workstation and connectivity solutions. Call, 
fax or e-mail for complete, detailed 
information on our practical approach to 
enhanced productivity. 

We've been keeping it a secret for far 
too long. 
4 The software program Formerly Known As Prisma 
Music. Our previous Marketing Department did it. 

Spectral's advanced, cross-platform* solution for 
film & video dialog editing, sound design and other 

edit intensive workstation applications. 

256 virtual tracks • 12 tracks w/2 sends & returns 
• Internal track bouncing • Auto-Conform**« 

Direct VITC lock * Drag & drop SFX & dialog snips 
from library to project • Spectrum analysis • 

Flexible dynamics processing - Silence-stripping 
• Envelope editing • 2 EQs per channel • Digital 
patchbay • Textual play list for mix-to-pix or 
mastering • Machine control • Networkable 

*Runs on Spectral’s Prisma ” & AudioEngine '” hardware 

**Optional 

SPECTRAL 
A Euphonix Company 

18800 14?1 Ave NE,Woodinville,WA 98072 
http : //www. spectialinc. com info@ spectialinc.com 

Tel: 206.487.2931 • Eax: 206.487.3431 • Sales: 800.407.5832 

Circle (118) On Reader Service (ord 



58 Radio World BUYERS GUIDE 
USER REPORT 

PR&E Meets Long-term Needs 
by Tom Cox 
Chief Engineer 
KFMB-AM-FM 

SAN DIEGO In April, 1996, 
KFMB(AM), the 50 kW home of the San 
Diego Padres, finished an extensive project 
to rebuild its on-air studios. The new 
design replaced two studios, a control 
room and production room that were built 
in the late ’70s to play records with a mas¬ 
ter control room and a talk studio to fit the 
talk format adopted in June, 1994. The stu¬ 
dio design had to fit within the confines of 
the existing walls. 
Midwest Television Inc., the parent 

company for the KFMB stations, is cau¬ 
tious when it comes to spending capital 
and it was clear that whatever audio con¬ 
sole we chose for the installation had to 
last 10 to 15 years. 

Good track record 
Pacific Research & Engineering prod¬ 

ucts have a super track record for long¬ 
term reliability and ease of service. We 
chose its BMXI1I series console as the 
backbone of our installation because of 
its superior audio quality, functionality 
and ease of operation. 
The PR&E approach to selling con¬ 

soles is firmly grounded in a systems 

mentality. While it is possible to buy a 
console from the company and never 
take advantage of the other resources it 
offers, it probably is not very smart. We 
chose to have PR&E work on the studio 
design and build custom cabinets for 
this project. 
The BMXIII series console is available 

in a number of frame sizes ranging from 
10 to 34 inputs. Microphone and line 
input modules are purchased based on 
need and may be placed in any one of the 
input slots. Each module features “A” 
and “B” inputs with full control logic for 
each position. 
Input and output connections are 

TRUE MULTI TRACK DIGITAL RECORDING 

/Mow you cau 
record 8 tracks 
simul+aueously 
at (SD-q ual i ty 

or a removable 
hard drive with 
uo compression 

and no compromise! 

inally, you can have an expandable IDE-based 
digital removable hard disk system which offers up 
to 40 minutes* of true multitrack recording, non¬ 
destructive cut. copy, move & paste' editing, 
instant locate & search, five virtual reels, digital 
and analog inputs/outputs along with a removable 
front panel which acts as a full function remote 
control—all in a package which is a snap to use and 
incredibly affordable. So much so. you might want to 
buy two or three for 16- or,24-track recording 
capability. Visit your Fostex Dealer today! 

SLAVE D-80s for 16 & 24 TRACK RECORDING 
The D-80 can be slaue or master to other D-80s/ DMT 8s 
and the outside world uia its standard built-in MTC. and 
is sample accurate with Word Clock (optical S/P DIF) 

D~80 Digital yMal+iimck 
For further information contact Fostex Corp, of America ■ 15431 Blackburn Ave. ■ Norwalk. CA 90650 • Voice: (310) 921 -1 112 Fax: ( 310) 802-1964 
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accomplished using 0.062-inch Molex 
connectors located on the back panel of 
the console. This location can be a prob¬ 
lem when attempting to place the console 
against a wall as we did. PR&E solved 
this problem by constructing a custom 
umbilical from the back panel to a dupli¬ 
cate panel that mounted underneath the 
console. This allowed us to make use of 
every available inch of space in the room 
and have easy access to console intercon¬ 
nections. 
We purchased a BMXIII-34 mainframe 

and populated it with six microphone 
modules, 19 line modules and a console¬ 
mounted Telos hybrid controller for on-
air phones. 
This left us with enough spare slots to 

provide some separation between banks 
of modules of different function and 
also leave ample room for future 
expansion. 

Minor challenge 
The sheer size of the 34-input main¬ 

frame makes operation a minor challenge 
for those with short arms, but it allowed 

PR&E and KFMB make a good team. 

us to meet one of our prime design crite¬ 
ria to limit the number of steps required 
to initiate any input used more than once 
an hour to one. 
We chose to buy the send/return option 

on all the input modules to give us some 
extra output busses. We do a lot of multi¬ 
ple feed broadcasts that utilize every 
available output bus in the console. 

Maximum flexibility 
The BMXIII logic design provides max¬ 

imum flexibility in studio-to-studio com¬ 
munications. 
We used the console talkback system as 

basis for a four-zone intercom. This 
allows us to independently talk to the 
control room, the talent, the newsroom 
and remotes without crashing into to 
someone live on the air. 
The stock design did not exactly meet 

our needs, but after a few minor modifica¬ 
tions we were in business. The logic 
design is conducive to a talk show envi¬ 
ronment where the host is in a studio with 
guests and needs to be able to control their 
microphones as well as his own. The cus¬ 
tom talk table built by PR&E came with 
remote microphone control panels built in, 
as well as headphone jacks and volume 
controls at each position. 
The audio architecture of the BMXIII 

uses straightforward analog design. There 
are no surface-mount parts, so replace¬ 
ment in the event of failure is a piece of 
cake. The circuit boards are all high-qual¬ 
ity and hold up well to desoldering. 
The audio quality is impeccable. The 

console we replaced was mid-1970s 
technology with all input and output 
connections made through transformers. 
These devices seriously hampered the 
transient response of the console and left 
the station with a dull sound. The 
BMXIII shines in comparison. The audio 
is clean open and transparent. Noise and 

continued on page 64 
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Mackie Mixer Includes User Ideas 
monitoring section where you can 
assign specific subs to monitors. You 
can also assign the additional tape input 
to monitors. 
In addition, aux returns I & 2 can be 

by Vai Davis 
Broadcast Automation Consultant 

EMMETSBURG, Iowa If you are in 
the market for a new mixer, man have I 
got good news for you. It is the Mackie 
CR1604-VLZ. This mixer represents a 
breakthrough in the price-vs.-quality cat¬ 
egory. I have worked on mixers that cost 
IO times more than the CR1604-VLZ but 
did not sound as good or handle nearly as 
well. 
To start, when Mackie builds a mixer, 

the company plans on it being around for 
a while. This unit is built like a tank. 

Little touches, like the knobs being just a 
hair off of the mixing surface so any 
impacts are absorbed by the entire sur¬ 
face rather than just the knob, make this 
mixer a remarkable feat of engineering. 
Everything from the inner supports to 
the slide faders are designed to take 
some punishment — some salesmen 
stand on the unit to demonstrate its 
durability. 

Ask and receive 
If you find the CR1604-VLZ has every¬ 

thing you could ever ask for, there is a 
reason for it. This unit represents years 

USER REPORT 

BE Mix Trak Console 
Part of Major Upgrade 
by Sidney J. Levet III P.E. 
CEO & Chief Engineer 
WCKW-FM 

LA PLACE, La. WCKW-FM was in 
the middle of a major upgrade of facil¬ 
ities. We were very fortunate to have 
the assistance of two engineers who 
had just rebuilt three major radio sta¬ 
tions in the New Orleans area. 
We engineering types wanted a con¬ 

sole that was known to be mostly trou¬ 
ble-free with no surprises. We wanted 
a console that was state-of-the-art, 
modular and designed to provide the 
operator with advanced operating and 
performance features — one that 
would be easy to service while it was 
on the air with modules that could be 
removed without popping the fuses in 
the power supply or causing noises on 
the air. 
In addition, we wanted a console that 
was easy to clean and had a surface 
that would stand up to the 24-hour, 
365-days-a-year wear and tear from 
the talent. 

Easy decision 
After a thorough analysis and inves¬ 

tigation of all the audio consoles that 
were available with the required mod¬ 
ules and at the best delivered price, 
plus what would be required to install 
and that cost, we decided that the 
Broadcast Electronics Mix Trak 90 
(now called the Mix Trak 100) would 
fit all the required specifications at a 
cost that brought a smile to the money 
types in the front office. 
Cory Meyer at Audiomedia assisted 

us in the final design of the console. 
It was a BE Type MT90-18 contain¬ 
ing three mic channels, 15-line input 
modules plus a control room monitor 
module, two input expander modules, 
two tape/cart source remote switch 
modules, a digital clock/timer mod¬ 
ule, a timer control module and an 
array of LED bargraph meters. 
These meters had programmable 

meter ballistics that would allow them 
to act like a VU or PPM meter. The 
unit had source remote control mod¬ 
ules. 
The power supply was mounted in 

the bottom of the custom cabinetry 

along with the mic EQs and the audio 
power amp for the speakers. 
The well-packed consoles arrived on 

time, with no shipping damage. Like 
all consoles of this type, the installa¬ 
tion was a major undertaking. It had to 
be thought out before the first wire 
was pulled and many feet of cable 
were used before it was finished. Once 
all the wiring was completed and all of 
the various components connected, the 
testing began. 

Clean sound 
When power was applied, the console 

had no problems — no blue flashes, 
no smoke, no frying sound and no fun¬ 
ny smells. We grabbed a CD and 
inserted it into our consumer CD play¬ 
er in use at that time. Out of the moni¬ 
tor speakers came a clean sound. 
Next, we brought out the audio test 

gear and began to check for phase 
wiring errors, noise, distortion, etc. 
Yes, we had transposed some of the 
many wires we had installed and had 
to correct our errors. Next came the 
audio response, distortion and noise 
test. The BE Mix Trak was Hat from 
below 20 Hz to past 20 kHz on all 
inputs. Noise and distortion was below 
the range of the meter. 
At high noon on August 6, 1990, 

commercial broadcast operations 
began from the new studio facilities 
using the BE Mix Trak Consoles. It is 
now the spring of 1996 and the con¬ 
soles have been in continuous service 
since that August day. 
We have had our share of unexpected 

events but. as far as I can determine, 
no coffee or cola baths for the con¬ 
soles. The consoles have operated with 
no loss of air time. 
All additions and/or changes were 

made while on the air. To date, the 
audio sounds just as good as at the ini¬ 
tial turn-on. We have upgraded our CD 
machines to the latest Denon units and 
the turntables are gone. Soon our cart 
machines will be gone as we are now 
selecting a computer for that audio 
source. 
For more information from Broadcast 

Electronics, contact Mike Troje in 
Illinois at (217) 224-9600; or circle 
Reader Service 78. 

of requests from users who would say “If 
there was just one more aux bus, it would 
be great.” or “Two sub groups is great, 
but four would be perfect,” or “Man, I 
wish there were inserts on all the chan¬ 
nels.” The point is, people asked for more 

assigned to monitors or you can solo aux 
returns 1 & 2. You can also solo just the 
aux returns to hear your effects by them¬ 
selves. 
Also included are direct outputs for 

channels 1-8, tape in and out, master 

The Mackie mixer features a blend 
_ of user suggestions._ 

features and Mackie said “OK.” The 
CR1604-VLZ is the culmination of the 
experience of people like you all over the 
country. 
The CRI604-VLZ features 16 inputs, 

four sub groups and a master stereo bus. 
Each of the 16 inputs features low z 
inputs, high z inputs, insert, trim, four 
aux sends, three-band parametric EQ 
with sweepable mids, low cut, pan, mute, 
solo and assignments to 3-4 or master L-
R. 
If that is not enough, there is a full 

inserts for left and right 
channels and left and 
right C-R outputs. This 
board works perfectly 
either in a multitracking 
environment or in a club 
for live sound. It is 
amazing. 

Phantom power 
The CR1604-VLZ has 

phantom power so you 
can do away with batter¬ 
ies for your condensers. 
It is such a good phan¬ 
tom power supply that a

lot of guys using big mixers carry around 
a 1604 for the phantom power. I hear 
they like the EQ as well. 
The Mackie even has the jack for a light 

so you can mix great live sound. 
I am keeping the loaner Mackie sent me 

to write this article, and if anyone tries to 
take it away they will have a fight on 
their hands. 
For more information from Mackie, con¬ 

tact the company in Washington state at 
(800) 898-3211; or circle Reader Service 
38. 

OMB America 
3100 NW 72 Ave #112 
MIAMI. FL. 33122 
Phone: (80Q-4770974 
Fax: (305,-4770611 

OMB Offers Medium and low power Antennas 
for FM and TV Stations. 

UHF-VHF Antenna Panels 
Power Dividers 
OIF Combiners 
Notch Filters 
Parabolic Dishes 
RF connectors 

RADIO 
Antenna Panels FM 
Power Dividers 
Diixdes 
Band Pass Filters 
Yagi Antennas 
Cables 

A) A great price 
Which do you want? B) High Quality

OMB) All of the above....and more! 

Then just call our toll free number 

Orele (I $8) On Reader Service Cord 



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. 

Phase 3 Powerhouses 

Rackmount or desktop - Professional audio and video products. 

Broadcast quality throughout. No compromises. 

Please call for a complete catalog of Phase 3 products. 

W RESEARCH LIMITED 
Phone: (416) 293-1042 Fax: (416) 297-9377 

READER SERVICE NO. 56 

RF source 

READER SERVICE NO. 35 

'FM Penetrator Antennas 
'FM Rototiller Antennas 
'FM Panel Antennas 
'Broadcast Towers 
'Frequency Matched Towers 
'Rigid Transmission Line 
'Combiners and Filters 
•Andrew Heliox Cable® 

6340 Sky' Creek Dr. Sacramento, CA 95828 
(916) 383-1177 fax (916) 383-1182 

e-mail JAMPROifiJns.net 
http://www/jampro.com 

READER SERVICE NO. 14 

Excalibur (Electronics 
HA-l Hybrid Adapter 

W JBL HYBRID 

txtallbur HA-1 HYBRID ADAPTER ' 

The HA-l 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 oar bingo number for a data sheet and a dealer list. 

Econco 
REBUILT POWER TUBES 

Approximately One Half 
the Cost of New 

3,000 Hour Unconditional Guarantee 

Call for Our Price List 

Econco 1318 Commerce Ave. Woodland, CA 95695 
Phone:916-662-7553 Fax:916-666-7760 Telex: 176756 

Toll Free: 800-532-6626 From Canada: 800-848-8841 
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For over 20 years . . . 

You still want 'em! 

8 Rotan/ pots. 

traditional reliability, 
90's audio! 

We still build 'em! 

Only from... 

AIITMIblAl 
The DURABLE AC-8 Console 
also available with 6 and 10 channels. 

Plano, Texas (800) 327-6901 

READER SERVICE NO. 210 

New! StereoMixer! 

StereoMixer is an 8-input mini-console’ 
that can mix 4 stereo or 8 mono line 
sources. Both stereo and mono outputs. 
Ideal as an input expander or source 
combiner. Balanced inputs and outputs, 
with superb specs. Dozens of uses...keep 
one on hand! 

HENRY ENGINEERING 
503 Key Vista Drive 
Sierra Madre, CA 91024 USA 
TEL (818) 355-3656 FAX (818) 355-0077 
FAX-on-Demand Doc #122 (818) 355-4210 
http://www.broadcast.harris.com/henryeng/ 

HENRY 

ENGINEERING 

We Build Solutions. 

Ku Iio's 
Reality Check 

Is Online! 
tr tri tr .ff t t/t r/t r .ffitn 

Actual Radio Measurement 
e//ifftofttr/ttr/t/ t>/ 

ft t/f ¿y ///t f st-rs/t fhA n■crfUify/ 

505-828-0488 
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Neotek on Track with Élan Board 
by Gordon Carter 
Chief Engineer 
WFMT(FM) 

CHICAGO The Neotek Élan series 
audio consoles are multitrack recording 
and mix-down consoles. Neotek has been 
around for quite a few years now, but you 
may not have heard of it. 
The company makes most of its con¬ 

soles for recording studios. These con¬ 
soles are notable for their excellent audio 
performance — especially in their micro¬ 
phone preamplifiers — and low prices. 
The Élan series is Neotek's most recent 
entry into this field. 

with the console. Wiring to these connec¬ 
tors is a simple matter of crimping the 
pins and inserting them into the block of 
the connector. Tooling can be purchased 
or may be borrowed from Neotek. 
Complete wiring diagrams are provided 
for easy installation. 

Easy to use 
The console is fairly easy to use once 

you become familiar with the controls. 
The versatility of the console makes it a 
bit confusing at first, but after you realize 
it is really two consoles in one, the con¬ 
trols begin to make more sense. 
The instruction manual is of some help 

here, but a good conversation with the 
dealer or rep who sells you the console is 
more helpful. 
Maintenance of the console is fairly 

easy, but there are some cautions. The 
console is modular in design, but the 
modules do not plug into a motherboard. 
Ribbon cables connect the modules and 
can be unplugged to service the modules, 
but the modules are hot until they are 
unplugged. It is almost impossible to 
remove a module with the power on with¬ 
out damaging something. After pulling 
the module out of its location, you can lay 
it on top of the console if you put some¬ 
thing under it to protect the knobs of the 
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other modules. This is not a serious prob¬ 
lem. but it does require some caution. 
The weakest point in the Neotek con¬ 

sole is the documentation. Operating 
instructions are sketchy at best, and seem 
to be oriented toward the experienced 
multitrack user. Novices will require 
some time to get used to the console. The 
maintenance manual is just as poor, pro¬ 
viding schematics and component loca¬ 
tion drawings, but not much else. Once 
you become familiar with the console, 
operation is easy and flexible. 
The console performs well and is easy 

to understand, but the manuals are not. 
However, in my opinion, this is the best 
multitrack console you can buy for the 
money. 
For information, contact Chris Walsh in 

California at (800) 582-3555; fax: (818) 
284-3092; or circle Reader Service 99. 

Musical equalizer 
Each input module has both line and 

microphone level inputs. Phantom power is 
standard and can be switched on or off on 
each module. An input pad. phase inversion 
switch and level trim are provided on each 
input. Each module has an equalizer sec¬ 
tion that can be defeated as desired. If you 
are using the equalizer, it is optimized for 
microphone equalization. Many people feel 
it is a very “musical" equalizer. 
The line inputs are all unbalanced, 

which is common in recording studios 
but a bit unusual for broadcasting. The 
outputs are also all unbalanced. You can 
order a balanced output option for the 
two-mix (stereo) output. We provided an 
external distribution amplifier on the 
stereo output to drive a number of record¬ 
ing devices. 
WFMT(FM) is a classical music station 

with a large music performance studio. 
This console was purchased to use with 
the music studio, both for live broadcasts 
and for recording. The studio is available 
for rent and the console is an important 
selling point when finding clients. 
The control room provides two-track and 

multitrack digital and analog recording 
capabilities for the client, so the audio 
performance of the console is crucial. We 
also use the console for post production 
mixdown from multitrack to two-track. 
The size and configuration of the con¬ 

sole is determined when you place your 
order. You may specify the number of 
input modules and their location. Each 
input can be assigned to various outputs 
in pairs through a series of assignment 
switches and the pan pot. The console 
has 24-track outputs as well as a left¬ 
right or two-mix output. A patch bay is 
standard with the console, allowing 
access to the various inputs and outputs 
of the console and any associated equip¬ 
ment. 

Extra modules 
Our station needed a console with sub¬ 

groups. Although this console does not 
have subgroups as such, we ordered ours 
with eight extra input modules and had 
the line level inputs of each of these extra 
modules normalled through the patch bay 
to the first eight track outputs. These 
points are all available on the patch bay. 
so you can use other channels as desired. 
The user can then create subgroups by 
simply assigning the inputs to the output 
that is normalled to the desired sub (line 
level input of the extra modules). 
Installation of the board is very straight¬ 

forward. All inputs and outputs to the 
patch bay (and thus the console) are on 
multipin Elco connectors that are provided 

And they ’re using Crown transmitters! 

Fully integrated and intuitive FM transmitter 
products as close as your broadcast dealer. 

A universally intelligent choice. 

(SlcroLun 
l—JhroA dcast 

1718 W. Mishawaka Road, PO Box 1000, Elkhart. IN 46515-1000 
Phone: 800-294-8050; Fax: 219-294-8222 
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Furniture, Acoustic Tile & Studio Components 

This is a list of manufacturers of furni¬ 
ture, acoustic tile and studio components 
that responded to our request for infor¬ 
mation about their products. 

than 400 systems installed to date. ABG 
offers six distinct lines of custom studio 
furniture in all price ranges. 

Acoustical Solutions 
ABG Inc. 
Contact: Dave Howland 
2342 S. Division Ave. 
Grand Rapids, MI 49507 
(800) 999-9281 ; fax: (616)452-1652 

Reader Service 10 

ABG studio furniture is designed and 
engineered specifically for the efficient 
housing and operation of today ’s digital 
hard drive storage/studio automation 
systems and workstations. With more 

dataXpert™ 

¿S19WOPld celebrates 25 years of 

information services with the 

introduction of its latest software 

product 

MediaXpert M Series 

Retrieval from our massive CD-Rom 

database modules is just key strokes 

away on your computer! Let 

data world supply you with your own 

expert. 

FCCXpert^ 
Includes transmitter facility records for all US 

broadcast facilities, authorization, frequency, 
channel, class, FCC fde number, power, haat, 
hamsl, coordinates and DA patterns. 

ContacXpert^ 
Contact information associated with each 

broadcast facility is listed. Fields include: GM, 
Sales Manager, PD, CE, web site address, station 
phone/fax/800 numbers, studio address, 
corporate owner & address. 

MapXpert^' 
Displays station contours for all broadcast 

facility records contained in MediaXpert™. State 
& county boundaries, place name labels are 
displayed. 

Potential and measured audience data is 
contained in this module. 12+ Audience 
demographic estimates for specific dayparts are 
supplied by The Arbitron Company. 

THE GLOBAL 

INFORMATION SOURCE™ 

1971 

Visit Our Home Page at: 
http://dataworld.com 

e-mail: info/^dataworld.com 
800-368-5754 FAX: 301-656-5341 

Contact: Terri Murphy 
2720 Enterprise Pkwy.. Suite 101 
Richmond. VA 23294-6340 
(800) 782-5742: fax: (804) 346-8808 
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Acoustical Solutions offers a full line of 
sound and noise control products for the 
recording/broadcast, architectural, 
telecommunications, educational and 
industrial markets. Products include 
AlphaPyramid and Wedge acoustical 
forms, AlphaSorb wall panels, Soundtex 
fabric wall covering, Audioseal sound 
barrier, modular recording booths and 
Sonex acoustical foams and AlphaTec 
ceiling tiles. 

Anthro Corp. 
Contact: Cathy Filgas 
10450 S.W. Manhasset Dr. 
Tualatin. OR 97062 
(800) 325-3841; fax: (800) 325-0045 

Reader Service 9 

Anthro designs and markets mobile and 
incredibly strong technology furniture. 
AnthroCarts are used for personal com¬ 
puters, rack equipment, multimedia 
applications and broadcast equipment. 
All AnthroCarts are shipped within 24 
hours and come with a lifetime warranty. 
Call for a free catalog. 

Applied Construction Technology 
Contact: Gavin Bolla 
1077 Florence Way 
Campbell, CA 95008 
(408) 370-7710; fax: (408) 866-1522 

Reader Service 190 

From San Francisco’s Silicon Valley, 
ACT designs, fabricates and installs 
advanced ergonomic furniture, consoles 
and cabinetry for the electronic media, 
digital graphic production and corporate 
presentation facilities. To the traditional 
skills of carpenter and joiner, ACT adds 
a thorough understanding of plastics and 
metal forming — vital qualities in fur¬ 
nishing today ’s workspace. 

Arrakis Systems Inc. 
Contact: Rod Graham 
2619 Midpoint Dr. 
Fort Collins, CO 80525 
(970) 224-2248; fax: (970) 493-1076 

Reader Service 69 

Precision modular manufacturing 
methods yield quality at reasonable 
prices. Solid oak trim, balanced lam¬ 
inated panels, color choices and 
radius corners provide elegance and 
durability. Available in three product 
families with thousands of varia¬ 
tions, an Arrakis studio furniture 
package can easily be configured to 
meet your specific requirements. 

Audio Accessories Inc. 
Contact: Tim Symonds 
Mill Street. P.O. Box 360 
Marlow. NH 03456 
(603) 446-3335; fax: (603) 446-7543 
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Manufacturers of audio jack panels and 

jacks; pre-wired audio patch panels; 
patch cords; patch cord holders; video 
panels: RS-422 patching. 

ESE 
Contact: N. Luke Perez 
142 Sierra St. 
El Segundo. CA 90245 
(310) 322-213; fax: (310) 322-8127 

Reader Service 50 

From the ESE ES-185A GPS master 
clock to master clocks referencing line 
frequency, any of the company’s five mas¬ 
ter clocks can drive up to 100 slaves with 
your choice from five different display 
sizes and many enclosure types. The new 
LX-5112 is a self-setting analog clock 
that slaves to time code and self-sets. 
Also available are standalone clocks and 
timers, audio level indicators and inter¬ 
faces. 

Harris 
Contact: Scott Beeler 
3712 National Road West 
Richmond, IN 47375 
(800) 622-0022; fax; (317) 962-8596 
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Harris Broadcast Division has every 
accessory the broadcaster needs for a 
finished studio product. From Neutrik 
and Switchcraft SLR connectors to the 
most elaborate, custom furniture, you can 
depend on Harris Broadcast Division 
studio products. 

Industrial Acoustics Company (IAC) 
Contact: Martin Hirschom 
1160 Commerce Ave. 
Bronx, NY 10462 
(718) 931 -8000: fax: (718) 863-1138 
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Industrial Acoustics Company (IAC) sup¬ 
plies TV, radio, recording and music 
practice studios with vibration isolators. 
Also supplied are standalone soundproof 
doors, window, ventilation systems and 
RF shielding. IAC has just introduced its 
new modular Quad VIII broadcast 
studio. 

Klotz Audio Interface Systems (¡mbH 
Contact: Bodo Falkenried 
Hans-Stiessberger-Strasse 2a 
D-85540 Haar/Munich 
GERMANY 
49-89-461000-0 
Fax: 49-89-461000-52 
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Klotz, is a German manufacturer of pro¬ 
fessional high-end audio and video cable 
systems (multicores, premade and hulk 
cables) for pro audio installations, con¬ 
tracting and rental companies. Mi-deal¬ 
ers, radio and television stations, musical 
and opera houses, convention halls, etc. 
Klotz is represented by local distributors 
all over the world. 

Littlite/CAE Inc. 
Contact: Barbara Burns 
P.O. Box 430 
10087 Industrial Dr. 
Hamburg. MI 48139 
(8 10) 231 -9373; fax: (8 10) 231 -1631 

Reader Serv ice 8 

Littlite Gooseneck Lamps are available 
in lampsets or individual goosenecks. All 

are available in six-, 12-, or 18-inch 
lengths and include either a 5 W or 2.4 W 
bulb. Lampsets come equipped with chas¬ 
sis, fully adjustable dimmer, six-foot 
cord, snap mount set for removable 
mounting and mounting screws. 

Murphy Studio Furniture 
Contact: Dennis W. Murphy or Sandy 
Berenics 
4153 N. Bonita St. 
Spring Valley, CA 91977 
(619) 698-4658; fax: (619) 698-1268 
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Murphy Studio Furniture designs and 
produces Elegant Studio furniture for 
radio stations and production facilities. 
The company offers six modular furniture 
designs and does complete custom lay¬ 
outs. 

Neutrik USA Inc. 
Contact: Kathi Evans 
195 Lehigh Ave. 
Lakewood, NJ 08701 
(908) 901-9488; fax: (908) 901-9488 
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A complete line of audio connectors 
and accessories. Featuring 1/4-inch 
and TT patch panels, patch cords, 
XLR cable ends, XLR receptacles, 
1/4-inch plugs and jacks, Speak-On, 
ProFi, Combo, circular miniature 
connectors, circular DIN, adapters, 
modules and transformers. 

Nigel B. Furniture 
Contact: Katherine Brent 
10655 Vanowen St. 
Burbank, CA 91505 
Fax: (888) 4-N1GELB 
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All steel furniture that includes desks, 
consoles and a complete line of accesso¬ 
ry items too numerous to mention here. 
Call or fax us for our 40-page catalog 
that lists everything from DAT and CD-
ROM drawers to reel-to-reel and mixing 
stands. 

Pacific Research & Engineering 
Contact: Barbara Laramie 
2070 Las Palmas Dr. 
Carlsbad, CA 92009 
(619) 438-3911 : fax: (619) 438-9277 
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PR&E designs and manufactures both 
standard and custom studio furniture and 
cabinetry (pre-wired or non-wired). The 
company also manufactures PR&E audio 
consoles and audio peripherals, as well 
as distributes audio equipment from oth¬ 
er major manufacturers to function as a 
turnkey supplier. 

Sandar Electronics 
Contact: Wiggo Evensen 
P.O. Box 2004 
N-3202 Sandefjord 
NORWAY 
47-33459600; fax:47-33459333 

Reader Service 28 

Audio routers: 64 x 64 AES/EBU in only 
2 RU; 128 ( 128 analog mono in only 6 
RU; 32 ( 32 analog stereo in only 1 RU. 
Control systems: PC-software and con¬ 
trol panels, control of up to 8 router lev-

continued on page 64 
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You couldfollow the flock 
for your next 

digital audio workstation purchase... 

...oryou could 
break away from the herd 

Discover New 
Creative Freedom 

WITH THE 

HDXENSEMBLE 
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Jut you're a hot-shot । 

station. You p 

ou sit down in front of the ADX Ensemble you 
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artists who can't afford to waste valuable time with tools that limit 

creativity. It offers the power and performance to make complex 

production work effortless. 

Step up to new creative freedom - ADX Ensemble 

EGINS 

PACIFIC RESEARCH & ENGINEERIN 
2070 LAS PALMAS DRIVE 
CARLSBAD, CA 92009 USA 

TEL: 619-438-3911 
FAX: 619-438-9277 
E-MAIL: sales@pre.com 
GSA CONTRACT: GS-03F-4064B 

Juce fresh, original, attention-grabbing creative 

masterpieces that excite the listeners, drive up the ratings, and elate the 

advertisers. Therefore, it is imperative that your workstation won't limit your 

creative genius. 
- .i 

‘ r -T. U-/-

simple for just about anybody to slam out spots. What you gain in 
/ou usually give up in creative options. 

luction director employed by a powerhouse 
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els; up to 1,000 salvos possible. Other 
products: analog and digital video 
routers for broadcast and telecom. 

Sonifex Ltd. 
Contact: Marcus Brooke 
61, Station Rd. 
Irthlingborough Northants., NN9 5QE, 
UNITED KINGDOM 
44-1933-650-700 fax: 44-1933-650-726 
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The Solutions 1 radio studio package 
comprises a complete set of studio 
equipment, including furniture and 
cables, providing a ready-to-run 
radio operation. The Mentor series 
of PC clock cards synchronize your 
PC clock to ±1 second per week, or 
to the MSF/DCF radio signals. 

Spacewise Broadcast Furniture 
Contact: Peter Palagonia 
P.O. Box 91034 
Tucson, AZ 85752-1034 
(800) 775-3660; fax: (520) 579-9877 
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Spacewise Broadcast Furniture manufac¬ 
tures and markets radio and recording 
studio furniture, digital system monitor 
turrets, fabric-covered acoustic panels, 
copy racks and furniture finished equip¬ 
ment racks for studios. 

Wheatstone Corp. 
Contact: Gary Snow 
7305 Performance Drive 
Syracuse, NY 13212 
(315)452-5000; fax: (315)452-0160 

Reader Service 48 
Wheatstone’s new line of custom-

designed furniture for radio stations 
incorporates a stylized approach to radio 
console furniture. The design is based on 
a curved style of architecture and 
includes a combination of hardwoods 
and laminents. The U-shaped counter 
array includes a sweeping curve toward 
the interview area, and the interview 
counter is kidney-shaped. The furniture 
includes a substantial amount of storage 
space as well as generous wire raceways 
and hinged punch block panels. 

Wright Line 
160 Gold Star Blvd. 
Worcester. MA 06106 
(508) 852-4300; fax: (508) 853-8904 
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MediaLinx from Wright Line is a 
modular furniture system designed for 

worldwide acquisition and distribution of full 

bandwidth stereo audio over direct dial digital 

circuits such as ISDN or Switched 56. 

DSM 100 Digital Audio 
Transceiver uniquely provides 
the combination of high quality 

coding, low coding delay and error 
immunity essential to the 

professional audio community. 

Pro-Link ISDN Manager 
incorporates a direct dial-up 

adaptor and maintains maximum 
transmission security at all times -

for both audio and other high 
speed data requirements. 

DRT 128 Digital Reporter 
Terminal delivers high quality 

stereo audio from remote 
locations. Lightweight, rugged and 
portable, the DRT 128 is the ideal 

solution for the mobile reporter. 

MCE 800 - the elegant solution to 
the distribution of multi-channel 
audio over T1 and E1 digital 
circuits. Up to eight simultaneous 
channels available. 

MCD 800 for point to multipoint 
distribution the decoder 
incorporates demultiplexing for up 
to eight simultaneous full 
bandwidth audio channels. 

RMC 240 - using the embedded 
data facility on all APT codecs, the 
RMC 240 provides complete 
remote control over all DAT 
functions. 

AUDIO PROCESSING 
TECHNOLOGY 

Headquarters Tel: +44 0 1232 371110 

Japan Tel: +81 3 3520 1020 

United States Tel: +1 213 463 2963 

multimedia, video, publishing, graphics 
and other highly technical environments. 
MediaLinx features a steel framework 
combined with a variety of worksurface 
and equipment management components. 
In addition to this workstation system, 
Wright Line also offers the Optimedia 
multimedia cabinet system, a modular 
storage cabinet designed to store a vari¬ 
ety of media and supplies, including CDs, 
tapes and diskettes. 

Z Systems Audio Engineering 
Contact: Lee Auerbach 
4641-F NW 6th St. 
Gainesville, FL 32609 
(352) 371-0990; fax: (352) 371-0093 
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Z-Systems manufactures a line of Digital 
Detanglers — available in eight, 16 or 32 
stereo pairs — that combine the features of a 
patchbay’, router and distribution amplifier for 
AES/EBU and S/PDIF digital audio. Operable 
under manual, remote or computer control, the 
Detanglers allow digital gear to be physically 
interconnected in the digital domain and 
routing patterns to be changed dynami¬ 
cally without having to unplug and 
rearrange cables. 

PR&E Meets 

Long-term 

Needs 
continued from page 58 

distortion are practically nonexistent and 
exceeded the published specifications in 
all configurations. 
The documentation supplied with the 

console consists of a three-ring binder 
that is almost three-inches thick with 
large, easy-to-read schematics and wiring 
diagrams. The circuit descriptions are 
well-written and easy to follow. 
Installation procedures are straightfor¬ 

ward and well thought out. The extensive 
installation section made it quite simple 
for us to predesign the wiring for the entire 
installation. Using CAD and spreadsheet 
computer programs, we were able to gen¬ 
erate full, single-line drawings and wire 
charts well before the console arrived. 
This cut installation time from bare walls 
to operational studios to four days. 
No installation is perfect and this one 

was no exception. It would have been 
nice if the line modules had the same 
talkback logic capability available on the 
microphone modules, but they do not. 
This was sacrificed to allow for external 
machine control logic because real estate 
is at a premium on the circuit board. In 
this particular installation it would have 
been handy. I also think better documen¬ 
tation on the talk turret accessories would 
have been helpful. 
PR&E has been in business a long time 

and has listened to its customers. Its 
products are designed to meet the majori¬ 
ty of broadcasters’ needs right off the 
shelf and its professional approach and 
team effort has kept us coming back to 
them year after year. 
For more information from PR&E, con¬ 

tact the company in California at (619) 
438-3911; fax: (619) 438-2977; or circle 
Reader Service 1 7. 
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Radio Systems Chosen for LMA 
by Tom McNally 
Chief Engineer 
WMID-AM-FM 

ATLANTIC CITY, N.J. When Arbitran 
recently combined our home county, 
Atlantic County, N.J., with the county 
directly south of ours. Cape May County. 
WMID-FM, a Class A facility in Atlantic 
City found itself at a signal disadvantage, 
not covering the entire rated area. 
Our solution was to enter into an LMA 

arrangement with another Class A station 
in Cape May County, 35 miles to our 
south, and simulcast our Atlantic City 
signal. We decided that, considering the 
distance, we needed a solid signal feed, 
not off-air. We installed a discrete STL 
system and a Telos Zephyr as a backup to 
cover some fades during coastal fog and 
matched the audio processing gear box-
for-box to achieve an identical sound on 
both frequencies. 

Time to upgrade 
Having a separate feed to the station 

meant we could also program it separate¬ 
ly from our Atlantic City studio if we had 
the proper studio equipment. Because the 
existing console was a simple rotary 
pot/lever switch-style console, it was not 
capable of anything too fancy. It was time 
for an upgrade. 
The Radio Systems RS-18 was my first 

choice as my past experience with the RS 

line at other stations was excellent. After 
discussing our needs with the factory, 
Radio Systems proposed that we pur¬ 
chase a modified version of the RS-18 
that would do exactly what we needed to 
do without tying up the Audition buss. 

Still working 
The mod consisted of adding Radio 

Systems’ optional mix-minus boards in a 
fashion that would feed each station with 
the main program buss and its own set of 
cart machines. This way we could do a 
spot break with common and separate 
spots and return to music seamlessly. We 
also had a switch installed that would 
change the function of the audition 
meters to watch the second station. All of 
this functionality cost us very little; cer¬ 
tainly much less than a big mainframe 
console would have cost. 
The RS series uses semi-modular con¬ 

struction with the input control cards that 
are easily removable from the bottom of 
the front panel and motherboards for the 
mixer and output boards. My experience 
has shown them to be reliable over the 
years. In fact, one of my contract stations 
has an RS-12 that took a lightning hit and 
has a hole the size of a quarter blown in the 
output board. I patched around the chip 
that was blown away (the unused Talkback 
audio) and it is still working 10 years later. 
The Radio Systems production manag¬ 

er, who happens to live nearby, delivered 

the console in a timely fashion. 
Installation could not have been easier. I 
am partial to wiring directly to sources; 
no patch bays or punch blocks. Radio 
Systems' use of plug-in “Euro-connec-
tors” made it quick and painless. 
Another advantage of that connector 

system is flexibility. If you do not like the 
way the inputs are grouped, you can sim¬ 
ply unplug and replug them. Each input 
has easy selection of any level from mic 
to high line level, with simple plug-in 
DIP header attenuators. Unbalanced 
source equipment can be used as well. 
We purchased the optional cart machine 

interface boards that allow the lamps on 
the console to follow the machines and 
also mute audio at the end of a spot (or 
CD), making for a cleaner signal. The 
built-in remote control allows you to 
either pulse or maintain a start signal to a 
machine, as well as remotely turn a chan¬ 
nel on or off. This is handy in an unat¬ 
tended operation, as you can simply 
maintain the closure for a particular 
channel with a switch or jumper. The 
console will come back up on the air 
after a power failure, a feature some of 
the all-electronic microprocessor-con¬ 
trolled consoles cannot do. 
Radio Systems uses rugged and easy-to-

repair CMOS logic, all plug-in chips, and 
DBX VCAs. so any repairs down the 
road will be easy. It also has an overnight 
replacement program for those who do 
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not want to mess with component level 
repairs. 
1 did have a little AM RFI in the system 

until I rearranged some grounds, after 
which I found it to be very clean. We are 
right under the AM tower and have two 
50 kW FM stations across the street. I 
experienced a problem with an input card 
when the lamp in the Off button blew 
with a hard short. The protection device 
is a resistor that smoked and opened, but 
did not take the console down. I had to 
replace the resistor and driver transistor. 
Total cost: about a dime. 

A few more 
The RS-18 features 36 total inputs, 

assignable to either program, audition or 
mono busses, and with the modifications 
1 described, two additional busses. It also 
has the ability to monitor program, audi¬ 
tion, mono, cue and four external moni¬ 
tors on either the speakers or head¬ 
phones. I could use a few more monitor 
inputs these days, as it would be nice to 
be able to monitor the outputs of the indi¬ 
vidual station feeds, the Zephyr return 
audio and other things with one-button 
ease. 
The few times I have had to contact 

Radio Systems for parts, it has been 
responsive and time’'' in delivery. I will 
definitely go with a .her RS console the 
next time one of my stations wants to 
upgrade. Price, function and reliability 
cannot be beat. 
For more information from Radio 

Systems, contact JoAnn Dunn in New 
Jersey at 609-467-8000; fax: 609-467-
3044; or circle Reader Service 32. 

AEQ offers a solution for all your requirements 

Stereo Audio Monitor AM-03 
® Designed to be used by professionals working in 

VTR rooms, O.B. vans, radio and televisión controls, 
multimedia systems, etc. 

® Three way audio system, monoaural for low 
frequenciesandstereoformidand high frequencies. 

® Electronically balanced inputs and outputs (XLR 
connectors). 

® All control knobs and switches are located on the 
front panel for easy operation. 

® Phase meter indicator and limiter for speaker 
protection as standard features. 

® Headphones connector with automatic speaker 
disconnection. 

Audio-Codec ACD-3001 
® Themost compatible Audio-Codecon the market. 
® Operates under the two most frequent coding 

standards, the ISO/MPEG Layer II and the CCITT G 
722, with transmission speeds of 56, 64 and 128 
Kbps. 
Can be used with ISDN or Switched 56 lines. 

® Bandwidths of 7.5, 10.1 and 20 KHz, depending on 
the selected transmission mode. 

® Automatic and manual synchronization and 
resynchronization. 

► Incorporates Auxiliary Data Channel at 300 and 1200 
Bauds. 

® TEST mode to check the diverse hardware blocks 
onebyone. 

Portable Bioadcast Mixer MP-10 
® Its small size and high performances mar.es the MP-
10 the ideal equipment for transmission of any e ver t 
sports,culture, politics. . 

® Incorporates five transformer balanced inputs 
(mic/line selectable) and two transformer balanced 
outputs. 

® PowersupplythroughrechargeableHi-Cdbattenes, 
with an autonomy up tofour hours. 

® Built-in connectors for three sets of speakers 
® Can be connected to other MP-10 mixers in order to 

increase the numberof inputs 
® Easy to set-up and operate and portable in carrying 

bag. makes it the ideal field reporter s mixer 

SAEQ 
AEQ AMERICA: 2211 South 48th Street. Suite H - Tempe. AZ USA 85282 

Phone: (1 602) 431 0334 - Fax: (1 602) 431 0497 
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Ward-Beck Console on the Edge 
by David Haydu 
Engineering 
CFNY(FM) 

TORONTO CFNY-FM. 102.1 “The 
Edge," is a leading alternative music for¬ 
mat radio station. Until its acquisition in 
late 1995 by Shaw Communications 
Inc., the station broadcast from a nonde¬ 
script strip mall in Brampton. Ontario, a 
suburb on the western outskirts of 
Toronto. 
Because the majority of our listeners are 

based in Toronto and our signal is 
beamed from the CN Tower, a decision 
was made to relocate to The Eaton s 

Centre, a prestigious address in 
downtown Toronto. As is usually the case 
in the radio business, once this decision 
was made we had a limited time frame in 
which to complete the transfer of facili¬ 
ties and be up and on the air in our new 
location. 

Greater visions 
Fortunately for us, the choice of 

Ward-Beck Systems Ltd. Renaissance 
MKII 16-channel console had been 
made previously through a corporate 
buy by Shaw. Ward-Beck had the 
frame on hand at the factory, and all 
that was required was for us to define 

how to equip the console. 
We had originally envisioned a design 

for a much larger mainframe, but were 
pleasantly surprised by the versatility 
and comprehensive input and output 
handling capability offered by the MKII 
that allowed us to stay with the 16-input 
channel design. 
Further discussions with the engineer¬ 

ing and sales staff at Ward-Beck con¬ 
firmed that we could realize our opera¬ 
tional goals with a few minor 
modifications to the standard main¬ 
frame. 
The Renaissance MKII is located in 

the Edgelink on-air studio where it is 

Equipment Solutions To Keep You Number One 

Internet Website: 
http://www.bswusn.<om 

$159.95 __ 
Technics STK550R 
AM/FM Tuner ■■ 
Features: 

30 presets for AM and FM frequencies • Nondestructive 
memory allows presets to stay in tact even when power 
is off • Custom rack kit 

$259.95 
Technics RSTR575/RK4 
Dual Cassette Deck JU 
Features: 

High speed dubbing • Dual auto reverse • Series and parallel 
recording • 24-hour series playback • Dolby B, C & HX Pro 
• 2-color FL peak-hold meters • Auto tape calibration 
• RK4 rack kit 

$109.95 
Technics SLPG450/RK1 
CD Player 
Features: 

Instant track select • Cues to music • Peak level search 
• Headphone jack • Wireless remote • RK1 rack kit 

Great sounding rack mount equipment does not 

have to he expensive. Rack some excellent deals 

on these quality Technics products fitted with 

custom ISW hardware. 

Phone:800.426.8434 

Fax: 800.231.7055 

$239.95 g 
Technics RSBX501/RK5 | 
Cassette Deck S 
Features: ® 

Auto reverse • Dolby B, C & HX Pro • 2-color FL peak-hold 
meters • Auto tape calibration • Headphone jack with level 
control • RK5 rack kit 
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used to air the most important morning 
and evening drive-time shows. The 
Ward-Beck engineers listened to our 
unique requirements and designed a 
system including studio control turrets 
tailored to address the demands of the 
morning show formal. The Ward-Beck 
product line now includes a “Humble 
Turret” and a "Fred Turret." so named 
for the on-air personalities of the morn¬ 
ing show. 
CFNY does numerous remote broad¬ 

casts and has an interactive roadside 
broadcast studio at the edge of Yonge 
Street where “Live in Toronto" airs 
nightly. The Renaissance MKII. with 
its electronic switching and VCA 
faders. is the ideal master control con¬ 
sole when we are in this operating 
mode. 
The console, as ordered, was equipped 

with four microphone input channels. 10 
stereo high level input channels. 10 
stereo high level inputs, two stereo pro¬ 
gram outputs complete with mono sums 
and integral mix-minus output. Through 
internal programming, the mix-minus 

CFNY relocated with Ward-Beck. 

output may be assigned to as many as 
four external telephone lines. 
A stereo monitor channel with 10 input 

selects, Stereo/L/R/Mono mode switch¬ 
ing and the unique shaft encoder level 
controls for monitor and headset levels is 
included. 
Standard features on the console 

includes a clock, time and five LED-illu¬ 
minated VU meters. All switching is 
electronic, all indicators are LED and the 
channel fader is a VCA-controlled by a 
Penny & Giles linear actuator. 

Phone home 
This was the first Renaissance console I 

had installed and, with the pressure of 
time, we ran into a few glitches. A couple 
of quick phone calls were all that was 
required to have the problems addressed. 
Often the solution was reached over the 
phone, but when required, personal atten¬ 
tion by the helpful, friendly Ward-Beck 
staff was at hand. 
The installation of the console, which 

was delivered first, went relatively 
smoothly. 
We would have preferred to have the 

studio turrets factory-tested with the con¬ 
sole in order to minimize the time spent 
on site to make the system operational. 
The powering scheme employed for the 
studio turrets was a little disappointing. 
The AC cord plus a low voltage converter 
was marginally acceptable. 
All in all. Ward-Beck delivered a profes¬ 
sionally executed package The equip¬ 
ment looks good and has performed very 
well during the first month in our new 
location. 
We know that we can count on support 

form the factory if and when we need it. I 
would definitely buy another Renaissance 
console from Ward-Beck. 
For information, contact Eugene L. 

Johnson in Canada at (416) 438-6550; 
fax: (416) 438-3865: or circle Reader 
Service 52. 
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Wheatstone Makes News in Boston 
us to use a standard gooseneck micro¬ 
phone for all of these communication 
functions. 

Installation issues 
by Michael LeClair 
Chief Engineer 
WBUR(FM) 

BOSTON Two years ago. when 
WBUR(FM) began planning to move to a 
new building, it was not a moment too 
soon. Our existing studio facilities, 
designed for live radio drama, were built 
during the predominantly tube era of 
1957. Upon changing to an all-news and 
information format about three years ago. 
producing programs became a delicate 
balancing act. Our mixing consoles were 
a venerable 20 years old and showing 
their age. 
As a station that produces many pro¬ 

grams for national distribution via NPR. 
including "Only A Game." "Campaign 
Connection" and the popular “Car Talk." 
our goal was to design and install a tech¬ 
nical plant of the highest technical quali¬ 
ty. The choice of consoles is perhaps the 
most important element in this technical 
design. 

How does it handle? 
As an all-news format station. WBUR 

also required consoles that could handle 
complex program requirements with 
ease. Programs that are run live for 
national distribution often require up to 
four or five unique mix-minus feeds to 
make sure that none of the participants in 
the show receive annoying “echoes" of 

20-bit digital). Bus crosstalk and assign 
isolation are -95 dB at 20 kHz. In our 
tests of these consoles after installation, 
we found that we were able to meet or 
even exceed these specifications. 
These latest designs also allow a higher 

level of integration, permitting an order 
of magnitude increase in features in the 

the audio and control wiring complete 
except for final length and punchdown to 
66-type interconnection blocks. This was 
important because our timeline allowed 
us barely three weeks to install four stu¬ 
dio suites, each of which had a console 
and two announce booths. 
Our installation featured some addi-

WBUR upgraded with the Wheatstone A-6000. 

tional custom work, 
developed by WBUR. 
that permits an IFB 
system using standard 
Wheatstone intercom 
modules. This IFB 
allows an engineer or a 
producer to talk to the 
three announcer posi¬ 
tions in the studio 
either individually or 
together, which is 
essential in a radio talk 
show environment. I 
was able to accomplish 
this with an external 
chassis and using the 
input/output signals 
available on the A-6000 

same size console. All insert points are 
balanced for improved immunity to inter¬ 
ference and grounding problems. There 
are four stereo mix busses, four individu¬ 
ally assignable mix-minus busses, a 
stereo cue bus and a mono send bus on 
the consoles that we purchased (with the 
capacity for one more send bus if 

intercom modules with no required 
internal modifications. 
We also added Wheatstone intercoms 

between studios and our newsroom 
and found its system to be an inexpen¬ 
sive alternative to a standalone inter¬ 
com package. Wheatstone specially 
modified its console module to allow 

A difficulty came with Wheatstone’s 
decision to locate the level controls on 
the modules internally to prevent acci¬ 
dental damage and tampering. The 
adjustment of the microphone modules to 
accept the high output level of a 
Neumann U87A microphone literally 
took hours to accomplish using the exten¬ 
der card/cable provided. 
Another surprise in installation was 

the amount of time it took to set up the 
console modules internally. Because we 
were using the capabilities of these con¬ 
soles to their maximum, it was neces¬ 
sary to make many switch settings in 
each module to accommodate the vari¬ 
ous mix-minus possibilities, timer con¬ 
trols and muting requirements. 
The lesson learned is that all of this 

customization and flexibility can have 
a dark side: You need to do more plan¬ 
ning and have more time to set these 
consoles up correctly. However, the 
results are well worth this extra invest¬ 
ment. 
I would not hesitate to recommend the 

Wheatstone A-6000 console to any sta¬ 
tion looking for the best in both quality 
and features. Our experience with this 
equipment and the company has been 
nothing but the best. 
For information, contact Ray Esparolini 
in New York at (315) 455-7740; fax: 
(315) 452-0160; or circle Reader 
Service 232. 

their own speech or distortion producing 
feedback. In a given program, we might 
have an ISDN interview with an expert in 
San Francisco, another in Texas and other 
comments arriving via telephone. 
We also wanted to customize our con¬ 

soles to allow mounting of controllers for 
our new master routing switcher, a Sierra 
32000 series to make operation similar 
for the engineer. 
After much careful analysis, including 

the pros and cons of experimenting with 
one of the new digital designs, we decid¬ 
ed to go with the newly developed A-
6000 console from Wheatstone. No oth¬ 
er design featured the high performance 
and flexibility that we required. And 
Wheatstone likes to do custom work, 
including high-quality artwork that 
matches the finish of the rest of the con¬ 
sole. 
The A-6000 consoles use the latest gen¬ 

eration integrated circuits, specially 
designed for audio applications by 
Analog Devices. Dynamic range is an 
impressive 115 dB (roughly equivalent to 

required). All sends and inserts can be 
configured to be pre- or post-fader via 
DIP switches in the console. Any module 
can have individual A or B inputs with 
separate logic to control remotes, studio 
muting, and even warning lights. 

Extra logic 
We found that we needed this extra level 

of logic control for our Studio 2. the pri¬ 
mary air studio. This control room has 
both a large studio and an announce 
booth attached. In addition, during our 
fundraising broadcasts (we are a listener-
supported station), this studio allows us 
to air from a large telephone bank room. 
All three of these areas have full monitor¬ 
ing. muting and warning lights that are 
controlled by the A-6000. 
Installation of the consoles went 

smoothly, using the special crimp type 
DB-25 connectors and tool supplied by 
Wheatstone. All the necessary connectors 
and installation information were pre¬ 
shipped by Wheatstone. With careful 
planning we were able to have most of 

TECHNOLOGY UPDATE 

RCS 

Klotz Digital Console from RCS 

SCARSDALE, N.Y. The RCS Digital 
Audio Control console built by Klotz 
Digital allows you to custom design a 
fully digital, user-defined mixing con¬ 
sole with faders. rotating pots and push¬ 
button modules. Up to 48 input chan¬ 
nels are allowed, each with five-band 
parametric equalizers and level controls. 
The console comes with an IBM-com¬ 
patible PC for graphical display. 
The RCS console is easily networked 

to other consoles and allows for simple 

automation interfacing. Ergonomically 
compact, the digital console is 65 mm 
high. It can begin small and grow to fit 
future studios. 
The VADIS Digital Audio Switcher 

permits audio switching of up to 1024 
channels. The switcher allows all out¬ 
put channels access to all inputs with¬ 
out having every imaginable connec¬ 
tion available. DSPs can be added 
quickly and easily. 
For more information from RCS. con¬ 

tact Richard Darr in New York at (914) 
723-8567; fax: (914) 723-2258; e-
mail: info@rcsworks.com: or circle 
Reader Service 91. 

Better Looking 

RADIO 
You'll get a smarter, better organized 

staff, visitors will become clients, talent 
will become magnificent and easy to 
work with...plus your ratings will soar 
in response to the brighter, more 
authoritative on-air presence that 
comes with Better Looking Radio! 

The best sound comes from stations 
outfitted with control, production and 
newsroom cabinet and console systems 
designed and custom-built by ACT. 

We understand the value of a good 
working environment...using furniture 
designed to the right scale, made with 

Call today for detailed information 

(4081-370-7710 
APPLIED CONSTRUCTION 

TECHNOLOGY 
1077 Florence Way, Campbell. CA 95008 
Tel (408) 370-7710 Fax (408) 777-9815 

e-mail: act 9815@aol.com 

the right materials and finished with 
the craftsman's eye for detail. 
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TECHNOLOGY UPDATES 
KORG 

WESTBURY, N.Y. The 168RC Digital 
Recording Console from Korg isa 16(8 
( 2 completely digital mixing console 
with full automation and two built in 
stereo effects. Two eight-channel ADAT 
Optical Digital Interfaces allow the 
168RC to communicate with adats or 
other recording devices entirely in the 
digital domain. Up to six 168RCs can be 
digitally linked for 96 channels of digital 
mixing. 
The unit has 16 digital inputs in the 

form of two ADAT optical inputs. There 
are also eight analog inputs, four TRS 
balanced line inputs, two XLR mic 
inputs with phantom power and inserts 
and two balanced TRS mic inputs with 
inserts. All 24 inputs can be used simul¬ 
taneously. There is a stereo analog input 
for two-track playback. Converters are 
18 bit. 
There are 16 digital outputs through two 
ADAT optical outputs, two analog effect 
sends, analog and SPDIF digital stereo 
master outputs, and analog monitor out¬ 
put. D/A converters are also 18 bit. 
MIDI In, Out and Thru are used to 

dynamically automate the mix using an 
external sequencer. A word clock in and 
out facilitate digital audio sync. 
There are three-band parametric EQs 

on 12 channels, 50 locations for storing 
effect patches and 100 memory loca¬ 
tions for instant recall of all mixer snap¬ 
shots. 

For more information from Korg, con¬ 
tact the company in New York at (516) 
333-9100; or circle Reader Service 
132. 

ATI 

HORSHAM, Pa. The Vanguard Series 
of broadcast consoles from ATI offers 
superior performance and reliability with 
minimum maintenance. The lighted, qui¬ 
et, snap-action switch array digitally 
selects all mixer inputs, outputs and 
monitoring functions. All level controls 
feature DC-operated VCAs to eliminate 
fader noise and tracking errors while 
reducing the need for premium faders. 
Vanguard Series consoles feature linear 

or rotary faders, four-input headphone 
amps, cue amplifier and speaker and bal¬ 
anced, bridging inputs. The consoles are 
24- or 32-inches wide and include 
four input monitor drivers, two mic pre¬ 
amps, active balanced outputs, an exter¬ 
nal power module and effective RF 
protection. 
Optional features on ATI Vanguard 

Series consoles include tally light relays, 
start-stop switching and dual, five-input 
expanders. Also optional are additional 
mic preamps; dual, stereo LED bargraph 
meters and a dual mix-minus telephone 
adapter. 
For more information from ATI, contact 

Sam Wenzel in Pennsylvania at (215) 
443-0330; or circle Reader Service 92. 

Improve your image 

Give listeners a stereo image that they perceive to be 

louder, clearer and brighter than your competition offers. 

You'll give them more reasons to listen to your station. 

The 222A can give you that advantage. 

You can tailor processing to your requirements with 

no increase in FM multipath distortion, no unnatural boost 

in reverberation— just the kind of image you're looking 

for, right? Contact your Orban representative for details. 

orban 
H A Harman International Company 

1525 Alvarado Street, San Leandro, CA 94577 USA 

Phone: (1)510/351 -3500 Fax: ( 1) 510/351 -0500 

Internet custserv@orban.com 

SOUNDCRAFT 
NORTHRIDGE, Calif. The B800 
by Soundcraft has proven itself to be 
a versatile and powerful audio desk 
for TV, radio and remote live broad¬ 
cast and production work. The mono 
input module features a 48 V switch 
for phantom-powered mies, a 
Mic/Line switch, a Phase Reverse 
switch and a high-pass filter. There is 
also a Tone switch that applies a sig¬ 
nal to the modules input to verify its 
operation and check your sends and 
routing. 
There are six mono auxiliary sends and 

two stereo aux sends for a total of 10 aux 
busses. They can be switched from pre-
or post-fader and can be used to create 
additional mix-minus sends FX loops or 
foldbacks. 
The Cue switch logic is tied into the 

fader. If the fader is fully-down. then 
pushing Cue routes a PFL signal to the 

Cue bus. The Cue is canceled if the fader 
is moved up, then if you push cue when 
the fader is up, it acts as an AFL/PFL 
switch (AFL or PFL is selected by a 
switch in the master section). 
The fader is also tied to a pair of remote 

start/stop relays to control external 
machines. An On switch arms the relays 
and. if line input is selected, the start 
relay will activate when the fader is 
raised and the stop relay will activate 
when the fader is fully off. 
There is also a Stereo Source Select 

Module available, and Soundcraft has 
custom designed a Surround Sound mon¬ 
itor module and Stereo Group module, 
which are now available as production 
items. 
For more information from Soundcraft, 

contact Alex Welti in California at (818) 
227-1807; fax: (818) 227-2974; e-
mail: awelti@harman.com; or circle 
Reader Service 172. 

MARKETPLACE 
Recently Introduced Products for the Radio Broadcast Professional 

Measurement Information 
On Internet 

Actual Radio Measurement has intro¬ 
duced new hardware and software systems. 
The company produces a variety of radio 
and retail research products, including rat¬ 
ings reports based on in-car listening. 
ARM detects AM and FM listening events 
using its Traffic Survey Unit (TSU). 
The new hardware includes a computer 

designed specifically for the new TSU, 
and new software packages are available 
for gathering and compiling data into 
ARM market reports. 
For more information from Actual 

Radio Measurement, contact Karl Baehr 
in New Mexico at (505) 828-0488; e-
mail: karl@arminc.com; or circle 
Reader Service 112. 
Additional information about ARM is 

also available via the World Wide Web at: 
http://www.arminc.com 

Wind-up Radio 

The wind-up Freeplay radio from Baylis 
Generator provides 30 minutes of listen¬ 
ing for 20 seconds of winding. Equipped 
with AM/FM and shortwave, the 
Freeplay is designed to withstand harsh 
conditions and operate anywhere without 
the need for external power. 
Introduced in North America by 

BayGen USA. the Freeplay was devel¬ 
oped to bring communications to isolated 
regions of the world where electricity and 
batteries are scarce or nonexistent. A 
handle is flipped out for fast winding and 
when the radio is in operation the handle 
slowly unwinds. 
For more information from BayGen 

USA, contact the company in New York at 
(800) WIND-234: fax: (914) 258-3213; 
or circle Reader Service 192. 
Information about the Freeplay is also 

available via the World Wide Web at: 
http://www.freeplay.pair.com/ 

New 75 ohm Connectors 

RF Connectors introduced its new series 
of coaxial connectors that include 75 
ohm BNC adapters and cable connectors. 
The connectors are available with both 

nickel and silver plating, Delrin and 
Teflon dielectric and all feature gold-
plated captivated center contacts. 

For more information from RF 
Connectors, contact the company in 
California at (800) 233-1728; e-mail: 
102061.2261 @ compuserve.com; or cir¬ 
cle Reader Service 152. 

Sound Forge 4.0 Released 

Sonic Foundry Inc. has released Sound 
Forge 4.0, the latest version of its sound 
editing software for Windows 95. 
Improvements on version 4.0 include audio 
quality and accelerated processing speed. 
Direct edit mode now gives users an 

option to work directly on the file, thereby 
making opening and saving files nearly 
instantaneous. Sound Forge 4.0 also fea¬ 
tures improved time compression/expan-
sion, redesigned pitch shift and graphic-
fade with dithered/noise-shaped fades. 
For more information from Sonic 

Foundry, contact the company in 
Wisconsin at (608) 256-3133; or circle 
Reader Service 212. 
Information about Sonic Foundry is also 

available via the World Wide Web at: 
http://www. sfoundry. com 

International Terrain Databases 

SoftWright LLC, developer of the 
Terrain Analysis Package (TAP), recently 
acquired several new international terrain 
databases. Over 90 countries are now 
available in digital elevation models. 
These can be integrated into TAP to 

substantially reduce the time and labor in 
evaluating the suitability of radio trans¬ 
mitting and receiving sites. Accurate cov¬ 
erage studies can now increase the confi¬ 
dence in such radio services as 
conventional two-way radio, paging, cel¬ 
lular and air-to-ground as well as FM and 
TV broadcasting. 
For more information from SoftWright 

LLC, contact the company in Colorado at 
(303) 344-5486: fax: (303) 344-2811; e-
mail: sales@softwright.com; or circle 
Reader Service 171. 
Information about SoftWright is also 

available via the World Wide Web at: 
http://www. softwright. com 
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lb illuifiihi ■ Brightrhali 

■Dimmable from low tbTjright 

■ ■' Limited .lifetime warranty 
-— 5 1 —  -

S&ttlite 

■ Gooseneck directs lightwlrereneeded 

■ E.I.A. standard one space design for 
efficient utilization 

Affordable Custom 
Broadcast Furniture 

File LdM Scripts Options Recorder Help 

Stop 

Stop 

Stop 

Jones Ford/Mercury 1 00 

00:01:26 ruop fl«? jui*.«! pause 

347 Statewide Insurance 30 

► Attention 
Advertisers! 

LIGHTNING 
DETERRENT CORP. 

2 Pennsylvania Avenue, Malvern, PA 19355 

installed by 

■EtHnOLOCV 

Delivered and 

Going Digital just got easier! 

To learn more, call dbm Systems today. 
1-800-795-RADIO Fax (601 ) 853-9976 

CartWorks 
Digital Audio Systems 

Prices $ A QQE 
Start at * Complete! 

acks 
C artworks 

READER SERVICE NO. 39 READER SERVICE NO. 60 

READER SERVICE NO. 100 

TEL: 800-676-0216 
FAX: 610-296-3402 

email: Studiotec@aol.com 

Reach over 1 8,000 readers! 
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 on 
rates and deadlines, fax 

Christopher Rucas at 

415-824-4738 
or call 

415-824-3499 

The Only Effective Lightning 
and Static Deterrent System in the World-

Why attract lightning with a rod when it can be 

deterred with state of the art equipment??? 

Our unique and economical Lightning/Static 

Deterrent System has an industry proven record for 

over IO years. There are no limits to its applications. 

Call or fax for free Quotation/Literature 

Phone I-815-458-4044 • Fax I-815-458-3057 

Toll Free I-800-776-7150 

P.O. Box 595 • Wilmington, IL 60481 

Member N.F.P.A. 

US Patent # 4.605.81 4 
Canadian Patent # I -205-51 4 

• CUSTOM ANTENNA PHASING SYSTEMS 
• ANTENNA CONTROL SYSTEMS 
• AM/MF ANTENNA TUNING UNITS 
• DIPLEXERS & MULTIPLEXERS 
• TRANSMITTER COMBINERS 

• DUMMYLOADS (WITH MATCHING NETWORK) 
• ASSOCIATED RF COMPONENTS 
• CALL OR FAX FOR MORE INFORMATION 

PHASETEKINC. 
550 CALIFORNIA RD. UNIT 11 
QUAKERTOWN, PA 18951 

PHONE: 215-536-6648 
FAX: 215-536-7180 

READER SERVICE NO. 18 

A call to us can 
save you 

$25,000 
O ffo TCDi <Z3 I o 

digital audio 
cat_i+cz>rorootion 

1 00% Microsoft Windows, 
USE STANDARD AUDIO CARDS 

www.bsluso.com 

>800-274-8721 
Dealer inquiries invited 

800-891 -0006 

B-1000 
POWER AMPLIFIER 

READY TO GO 
Reliable, all solid state, output power to 1250 watts. 
Never needs tuning. Steady output power tolerates 
wide a.c. voltage swings. Self starts after outage. 

Efficient. Economic. Transportable. 

The RF People 

Silicon Valiev 
POWER 

AMPLIFIERS 

1-800-986-9700 
READER SERVICE NO. 140 

READER SERVICE NO. 203 READER SERVICE NO. 119 
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"Recording Detective” to be Used 
for Evidence Against Suspected Stations 

INSTEAD of using stenographic service, which is expensive and sometimes open to attack for the possible error factor, 
the Federal Radio Commission will use phonograph record¬ 

ings in gathering evidence against stations suspected of abusing 
their broadcasting license. 
A portable recording device made by RCA Victor Company 

on specifications and order of RCA Photophone, Inc., was 
demonstrated before the Commission and proved highly satis¬ 
factory. The device is AC operated. The turntable revolves 
33 1/3 times a minute, as in talking movies and transcriptions 
for radio program service. The outfit cost $1,000 to build, but 
this is not the production price. 
A receiving set, very selective, a recording microphone, an 

engraving head, two turntables, a high-gain audio amplifier, and 
blank records are used. The overlap is considerable, so that 
nothing will be missed, and programs of indefinite duration may 
be recorded. 
“We believe the operation of this device will solve many of 

the problems that have been confronting us for several years,” 
said Acting Chairman E. O. Sykes, following the demonstration. 
“With it we will be able to record radio broadcasts in any 

section of the country and have a permanent record for use in 
any emergency. 
"Heretofore we have been obliged to resort to stenographic 

reports and oftentimes they have proven unsatisfactory. Now 
we shall have an absolutely perfect record which, if need be, can 
be introduced at hearings before the Commission’s Examiners 
to support the allegations in the Commission’s bill of complaint. 
“With this new device in operation we shall be able to main¬ 

tain close contact with all broadcasting activities and when it 
becomes generally known that we have installed the apparatus, 
we believe it will be the means of lessening the number of 
infractions against the Commission’s rules and regulations. 
“The portability of the apparatus, which can be transported 

in three small cases, will make it possible for it to be trans¬ 
ported, when necessary, to remote places where it will be oper¬ 
ated by a radio engineer who shall be competent to qualify as 
an expert at' any necessary hearings. 
James Baldwin, secretary of the Commission, said that use of 

the new apparatus should result in increased efficiency and 
economy in the conduct of radio hearings. Instead of sending 
for affidavits in support of complaints against particular stations 
under investigation, he explained that recordings will be made, 
providing a complete report on the particular station’s activity, 
at a fraction of the cost of hiring stenographic reporters. In 
several instances the cost of stenographic transcriptions, he said, 
has equalled or exceeded the cost of the apparatus itself, due 
to completeness of the record. 
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WATTCHMAN, 
TRANSMITTER 
PROTECTION SYSTEMS 

WATTCHMAN protects your transmitter and 
transmission line system. A permanent 19" rack installa¬ 
tion used with any dual socket line section 7/8" through 6 
Vs" and elements (additional) to monitor CW, TV, and FM 
power. Model 81070 features two easily read meters to 
monitor both forward and reflected power. Abnormal 
conditions quickly cause transmitter shut down. 

TERMINATING LIQUID/AIR LOADS 
(84000/85000 series) available to cover CW 
power ranges of up to 10,000 Watts over a 
frequency range of DC to 2.4 Ghz. All models are
available with optional thermal overload switches to 
interface with the user's interlock or warning circuit. 

COAXIAL DYNAMICS, INC 
15210 Industrial Parkway 
Cleveland, Ohio 44135 (216) 267-2233 
Toll Free 1-800-COAXIAL (262-9425) 
FAX: (216) 267-3142 
Web Site http://www.coaxial.com 

Email: coaxial@apk.net 

READER SERVICE NO. 98 

E.A.S. 
ENCODER-DECODER 
Write, phone or fax to get on the 
mailing list for literature on our 
emergency alert equipment. Ask 
about our encoder-decoder with 4, 
5, or 6 audio inputs on standard 
model. Easy interface with automa¬ 
tion equipment. Quick, simple con¬ 
struction of alert message. 

Available late-summer. 

GORMAN-REDLICH MFG. CO. 
257 W. Union St. Athens, Ohio 45701 

Phone 614-593-3150 • FAX 614-592-3898 
This device has not been approved by the Federal 

Communications Commission. This device is not, and 
may not be, offered for sale or lease, or sold until the 

approval of the FCC has been obtained. 

READER SERVICE NO. 224 

Cellcast 
REMOTE BROADCAST STUDIO 

THE CELLULAR DIFFERENCE 

■ Easy to Use 
■ Reliable 
■ Cost Efficient 
■ Portable 
■ Flexible 

Technology & convenience combine to bring 
you on-the-spot remote broadcast capabili¬ 
ties with excellent sound quality. Cellular 
transceiver, frequency extender, and mixer all 
in one! Powered by Ni-cad rechargeable bat¬ 
teries or AC power supply — utilizes cellular 
technology or land lines. 

For more information call 

1-800-852-1333 

READER SERVICE NO. 161 

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 
• Belar • Marti 

• Moseley 

• McMartin 

• TFT 

• And others... 

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

STL loaner/rentals 
PCL 505 Certification 

2198 Hubbard Lane, Grants Pass, OR 97527 

(541) 471-2262 
READER SERVICE NO. 19 

Hollywood’s Newest Star 

James St. James 
800-950-4260 

"...I’ll only use a MAX-Z for my remotes. 
It does the job every time. 
It sounds great, sets-up in seconds, 
and is so simple to operate even a 
Hollywood Reporter can figure it out! " 
James St. James' Hollywood is on nearly 200 North American Markets daily 
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INDUSTRY ROUNDUP 

New Consoles Rolling in Soon 
According to Greenwald. 'The first 

company out of the gate with the right 
product should be successful. The first 
offerin': luis to work and it has to work 
well.” 

by Christopher Nicholson 

WASHINGTON The next wave of dig¬ 
ital products is on the verge of invading 
the shores of the radio broadcast industry. 

Next to digital transmitters and 
receivers, the final product needed to 
complete the all-digital airchain that is 
still not yet commonplace is the digital 
console. In the coming months, several 
manufacturers are planning to have their 
digital consoles off the production line 
and ready to ship. 
Tag Borland is president of one of those 

companies, Logitek. and is anxious for 
the digital consoles to start hitting the 
market. Borland said he sees the consoles 
as a way for radio stations to quickly 
move toward consolidation. “The con¬ 
sole,” Borland said. “ will allow one 
operator to control many radio stations at 
once.” 
Borland added that "as soon as the 

(radio) companies start gobbling each 
other up, six. seven and eight stations 
will all be running off of one board — 
this is not possible on an analog console." 
The Logitek Serial Sound is slated to 
begin shipping this September. 
Harris Corp, has just begun shipping its 

digital console, the DRC-1000. Jim 
Woods, director, studio products for 
Harris, sees the consoles as the last link 
in the all-digital facility. "The consoles 
will provide a lot of flexibility in the stu¬ 

dio. Woods said. 
Woods added that a large facility will be 

dramatically simplified, as will the inter¬ 
connection of products 
Of the many companies that are already 

manufacturing analog consoles, only a 
handful are venturing into the digital 
domain at this point. Because of this fact, 
the competition between these companies 
could be heated. 
Fidelipac President Roger Thanhauser 

pointed out that money will obviously 
play a big part in determining which 
companies have a strong impact in the 
marketplace. The Fidelipac Dynamax 
MX/D is also expected to hit the streets 
this September. 
“My experience is that broadcasters 

don’t pay for technology, per se,” 
Thanhauser said. “They buy the equip¬ 
ment to save money.” Thanhauser 
explained that he does not expect stations 
to pay a lot more money for a console 
just because it is digital. 
Borland said he expects the digital con¬ 

sole market to develop much like the PC 
market has in that two or three manufac¬ 
turers will have standard audio engines 
while numerous others will manufacture 
add-on equipment. 
Bob Greenwald, sales manager for 

Auditronics. noted that with digital con¬ 
soles comes a new slate for manufactur¬ 
ers to start on. 
“The companies will have to prove 

TECHNOLOGY UPDATES 
FIDELIPAC 

Digital Offering from Fidelipac 

MOORESTOWN, N.J. The Dynamax 
MX/D from Fidelipac will enable broad¬ 
casters to establish a fully integrated digi¬ 
tal signal path. The console is the result 
of a collaboration between Fidelipac and 
Graham-Patten Systems. Mixing, switch¬ 
ing and audio signal processing within 
the MX/D are performed by a modified 
version of the main processor section 
from the Graham-Patten Systems 
D/ESAM 200. 
The MX/D features eight input 

boards, each providing two channels 
backed by separate XLR connectors. 
Input boards are analog or digital and 
may be selected in any combination. 
Analog modules digitize incoming 
audio and convert that signal to the 
MX/D mixer s internal data format 
while digital modules convert all 
incoming digital signals to a common 
sampling rate and synchronize data 
with the internal matrix. 
The GPS main processor board uses the 

latest in DSP and microprocessor tech¬ 
nology to perform mixing, switching and 
audio signal processing in a single 24-bit 
data stream. 
Three digital channels and three analog 

channels are available for the MX/D’s 
output and both digital and analog out¬ 
puts support program, audition and 
mono. Digital output is provided at a 48 
kHz sampling rate, although the rale can 
be preset at 32 kHz by the factory prior to 
delivery. 
Initial shipments of the MX/D will 

begin in September. 
For more information from Fidelipac. 

contact the company in New Jersey at 

(609) 235-3900; fax: (609) 235-7779; or 
circle Reader Service III. 

I LOGITEK 

Logitek Close to 
Delivering Serial Sound 

HOUSTON Serial Sound is a new. all-
digital console system by Logitek. It 
features 32-bit floating point processors 
and can have up to 28 inputs and 28 out¬ 
puts (56 in mono). 
Analog ins and outs are handled with 

20-bit conversion and each digital input 
has a sample rate converter. Serial ports 
are provided for connection to automa¬ 
tion systems, hard disk systems or by 
modem to Logitek support. 
The control surface is separate from the 

rackmount audio engine and connects via 
an RS-422 link. Il has IO slide faders 
with the usual on/off and bus assign but¬ 
tons. Above each fader is an LCD screen 
that shows the current input. 
Turning the select knob scrolls 

through all the inputs available to that 
fader. This can vary from only one to 
every input connected to the audio 
engine. 
Whole console layouts can be saved so 
that changing the jock mic from 
"Morning Mike” to “Rockin Rick." for 
example, can cause all the fader inputs to 
be reassigned. A PC-based program run 
during installation steps the user through 
the setup of the inputs and control sys¬ 
tem. 
The Serial Sound will begin shipping in 

September. 
For more information from Logitek. con¬ 

tact Tag Borland in Texas at (800) 213-
5870; fax: (713) 782-7597; or circle 
Reader Service 131. 

themselves again." Greenwald said. He 
added that customers will be changing 
loyalties as they start to shop for digital 
consoles. 
The NuStar from Auditronics is sched¬ 

uled to ship later this year. 
Wheatstone Director of Sales Ray 

Esparolini said that this type of competi 
tion is already taking place in the TV 
industry with the switch from VCA to 
digital, and will probably do the same in 
radio. 

“The key to a digital console,” 
Esparolini said, “is that the layout 
must be consistent. It must be a digital 
replacement for an analog device.” 

Borland sees a bright future for digital 
consoles He explained that many sta¬ 
tions will be buying the consoles to com 
piete their digital airchain, and he also 
noted that, if digital transmission to digi¬ 
tal receivers becomes a reality, there will 
be a big switchover to digital consoles 
"Initially, all the stations that are either 

rebuilding or moving to new facilities 
will be the major buyers of digital con 
soles,“ according to Esparolini. He added 
that the second type of stations to buy the 
consoles will be those that currently have 
a mix of digital and analog equipment 
but are concerned about their audio prod-

continued on page 72 

Make The Most Of Your 

Modern 
Rock! 

The hippest sounds in the market belong to 
your station. Now maximize your dial pre¬ 
sence with StereoMaxx from MSI. 

StereoMaxx sets you apart from your 
competition by enlarging your stereo sound to its 
fullest. Your listeners will think you've improved 
the audio gear. The engineer won't mind the easy 
set up at the studio. The PD will smile. And the 
GM won't complain about the cost. 

StereoMaxx won't give you the headaches you 
get with other processors. You picked the best of 
today's music for your sound. Now pick the box 
that sends your station through loud and clear. 

Call MSI, the 
stereo authority 
at (800) 826-2603 and 
make the music 
work for you. 

modulation 

inc. 

12A World’s Fair Drive Somerset, New Jersey 08873 
Voice (908) 302-3090 • Fax (908) 302-0206 
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PR&E Set to Expand 
CARLSBAD, Calif. Pacific Research 
and Engineering (PR&E) plans to expand 
following the closing of its initial public 
offering (IPO) of 500,000 units. 
PR&E is a leading manufacturer of 

broadcast consoles, digital audio work¬ 
stations and peripheral products for radio 
broadcast. A privately held company for 
27 years, PR&E plans to use the pro¬ 
ceeds of the IPO to increase marketing 
focus both domestically and abroad and 
to expand new product development 
efforts. 
Founder and CEO Jack Williams said. 

"PR&E has developed a strong business 
serving the needs of major market and 
network broadcasters. We now wish to 

take the company to the next logical step 
in its evolution and introduce our high 
quality sensibilities to the international 
and middle market segments.” 
The infusion of capital will be used to 

build the infrastructure needed to launch 
multiple simultaneous growth initiatives, 
according to Michael Dosch, chief oper¬ 
ating officer for PR&E. 
The company expects to introduce sev¬ 

eral new products that have been in 
development since before the IPO. 
PR&E’s expertise in studio design will 
assist broadcasters through the recent 
trend of station consolidation. 
Dosch said. “We have always had to gov¬ 

ern our growth based on the limitations of 

retained earnings. Now we have the 
resources to properly execute an ambitious 
growth plan.” 
PR&E also announced the promotion of 

longtime sales engineer Michael Uhl to 
the position of sales manager. 
As sales manager, Uhl plans to reorga¬ 

nize the PR&E sales force into an organi¬ 
zation capable of providing high-level 
consulting expertise and of working in 
partnership with all levels of station man¬ 
agement. 
Uhl began his career as an audio sales 

representative in 1978. Except for a brief 
period in 1984 when he became national 
sales manager for Auditronics, Uhl has 
spent his entire sales career with PR&E. 
Dosch added. "Mr. Uhl has nearly 20 

years with the company and brings an 
extensive understanding of today’s radio 
marketplace to the job.” 

TRYING TO MAKE SENSE OUT OF DIGITAL AUDIO SYSTEMS? 

There is a better way! 

24403 Halsted Road. Farmington Hills, MI 48335 USA 
TEL: 800-362-6797 or 810-476-5711 FAX: 810-476-5712 

Intuitive On-Screen displays that are imme- | 
diately familiar to operators. Optional 
Touchscreen makes operation quick and easy. 

Complete On-Air flexibility with various "Virtual 
Machines” for Live Assist, Automation, or 
Satellite Programmed operations. Interface to 
other equipment plus scheduling and billing pack¬ 
ages. Seamless segue and voiceover transitions 
sound "Live” in all modes. Script capabilities can 
be included. 

Full production capabilities, including Graphic Cut & Paste 
Assembly Editing. Includes analog and digital inputs/outputs. 
Interfaces with most multichannel editing packages. 

Runs on DOS for proven speed, reliability, and compatibility 
with other equipment: not an operating system original¬ 
ly intended for multimedia applications. This is a pro¬ 
fessional tool meant to produce efficiency and profits, 
not entertain the staff! 

• Operates on common off the shelf computers and 
network architecture. You won't be locked into 
proprietary hardware that may not be available 
whenever you need service. 

No monthly licensing fees, DAD is an out¬ 
right purchase. Software upgrades are free 
for the first year. 

DAD is proving itself everyday in radio 
and TV facilities worldwide. 

Call Your DAD486x Dealer or EN CO 
For Complete Information 

It’s not easy trying to understand the conflicting claims made 
by different manufacturers when you’re buying a Digital Audio 
On-Air & Production System, whether a single, multipurpose 
Workstation or an integrated, multiple studio setup. At one end 
of the spectrum, you’re faced with a wide variety of simple “Cart 
Machine Replacements," and on the other, products whose 
complexity confounds even the most seasoned broad¬ 
cast engineer. 

The ENCO DAD486x Digital Audio Í 
Delivery System solves the problem! ’ 
DAD is simply the most powerful On-Air 
& Production system available, yet its 
uncomplicated approach and inherent ease 
of operation makes immediate sense to any 
user. 
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Consoles 
Ready to 
Roll In 

► continued from page 71 

uct. Esparolini cited stations such as those 
playing jazz and classical music as those 
that fit into the second category. 
Will other console manufacturers ven¬ 

ture into the digital arena? 
"The technology involved is newer and 

more esoteric,” Thanhauser said. “Some 
conventional console manufacturers are 
without the ability to make a digital con¬ 
sole and there are other companies that 
are currently not making consoles that 
might start,” he added. 
"In three to five years," Woods said, "it 

will be farily hard to find analog consoles." 
He noted how quickly stations jumped 
from tape- to PC-based automation. 
About the companies that are not cur¬ 

rently making digital consoles. Esparolini 
said. "1 think they’ll have to if they plan 
on staying in business." 

TECHNOLOGY UPDATE 

STUDER 

Digital Mixing Console 
From Studer 

NASHVILLE, Tenn. Studer has 
recently taken a number of orders for 
the D940/D94I digital mixing con¬ 
soles. The customers range from 
Korean Broadcasting (KBS) and Italian 
Radio (RAI) via Swiss National Radio 
(DRS and RSR) to West German 
Broadcast (WDR) and East German 
Broadcast Brandenbetg (ORB). 

The Studer D940 

The D940 console features full 
dynamic automation and can be tai¬ 
lored exactly to the studio’s needs 
owing to a high degree of modulari¬ 
ty when it comes to console sizes, 
the DSP power or the analog and 
digital audio interfacing. The con¬ 
sole allows the channel functions to 
be operated from the channel strip 
itself and/or the channel approach, 
the central approach or a combina¬ 
tion of both. 
An integrated DSP routing matrix 

enables flexible audio routing, 
avoiding the need for an external 
mechanic patch bay. There are up to 
64 busses to be used as multitrack 
sends, groups, masters, etc., in any 
combination. 
For more information front Studer, 

contact the company in Tennessee at 
(615) 391-3399; or circle Reader 
Service 151. 
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Broadcast Equipment Exchange 
"Broadcast Equipment Exchange" accepts no responsibility for the condition of the equipment listed or for the specifics of transactions made between buyers and sellers 

AMPLIFIERS 

Want To Buy 

AUDIO PRODUCTION 

Want To Sell 

Marantz 1 audio consolette preamp, 
single or pair & model 6 stereo adapter. 
P Chance, Imperial Analog. 925 Clinton 
St. Philadlephia PA 19107. 215-574-
8147. 

700W FM MODI LES 

Broadband. S“-!OS Mil/ In Mock 
and 500\\ aNo available 

1 Silicon I nllev 
'I P O W E R 

1-800-986-9700 
FAX 1-408-986-1438 

McIntosh. Marantz, WEIectric. Altec 
tube equipment. 410-465-2699. 

ANTENNAS/TOWERS/ 
CABLES 

Want To Sell 

Andrew LDF7, 200" w/hangers. no con¬ 
nectors. S1000: Scala CA5-FM (2), 5-
element yagi, rear mount, 9.0 dB gain, 
$200 ea; Scala PD4, 4-way pwr divider, 
$100. D Magnuson. 423-525-6358. 

Andrew 7/8" air hcliax 
IHJ5-50Í 3.25/ft. New! 
Andrew 1 5/s" rigid. 20 ft 
LENGTHS 3/s, Oz, & 7/e FOAM 

in stock. Rebuilt Dielectric 
S-BAY on 97.1 W/RADOMES. 

40kw input. 2.7 gain. 

Andrew HJ8-50B 3" Heliax coax, 
approx 100' w/Andrew type 78AGM 
male connectors on both ends, $800 
+shpg. D Popovich. Lakefront 
Communications. 5407 W McKinlet 
Ave, Milwaukee Wl 53208. 414-454-
0900. 

Phelps Dodge CFM-LP-4 4 bay 
w/radomes, 1-5/8" line, just removed 
from srvc, slight damage, $500; AM 
antenna phasor for 2 tower array on 
1500 kHz in CCA cabinet, $1000; (2) 
AM antenna tuning units w/RF scissor 
contactors, coils, capacitors & RF amp 
meters, no cabinets. $500. B Campbell. 
KRIG, Bartlesville OK. 918-333-7943. 

3” HELIAX STANDARD 
COAXIAL CABLE 

50-Ohm, unused, cut to length. Priced 
below market. Shipped instantly. 
Call Basic Wire & Cable 

(NANCY) 800-227-4292 
FAX: 312-539-3500 

NEW & USED: 1-5/8 & 7/8" coax cable, 
on spools, will cut to length, guaran¬ 
teed. Goodrich Ent. 11435 Manderson 
St. Omaha NE 68164. 402-493-1886. 

Want To Buy 

ADC TTL patchbays (5), 720 total 
patch points, hinged & wirewrapped to 
D connectors, gd cond. $350/all. Gary, 
713-787-0040. 

Drawmer 210 gate; Summit TLA-100 
tube compressor; Lexicon PCM-60: 
Panasonic 3500 DAT: Gates M-5576 
vintage tube line amp: Allison Labs vari¬ 
able filters: Bi-Amp spring reverb; 
Russian Gragon; Eventide 949 
Harmonizer. T Coffman. Rolltop Music. 
POB 17203. San Diego CA 92177. 619-
571-1645. 

Neve. API. MXR. Lexicon, mic pres, 
EQs. delays, compressors, 
Harmonizers. reverbs. T Coffman. 
Rolltop Music. POB 17203. San Diego 
CA 92177. 619-571-1645. 

CASSETTES • CARTS • REELS 

J & I AUDIO/V1DEO 
A wholesaler in the Radio 
and Television market. 

Now running SPECIALS on 
audio and video: 

BASF CASSETTE$-AMPEX R-Rs 
AUDIOPAK. FIDELIPAC & ITC CARTS 

DAT & THE NEW R-CD 

For more information 
call Kris Elliot at 
1-800-942-1711 

or write to: J&l Audio/Video 
20899 Kelvin PI. 

Woodland Hills. CA 91367 

Circle (22) On Reader Service Card 

Realistic/Koss LV-20 stereo head¬ 
phones, new in box, will swap for an 
older pair of AKG K-141 headphones, 
must be working. J Roper, Imperial 
Sound, 383 N Studio St, Terre Haute IN 
47803. 812-877-2663. 

Shure M-267. 4x1 mic/line mixer 
w/phantom, AC/batt pwr w/rack mount, 
excel cond, $275. E Toiine, 312-975-
6598. 

Valley People Kepex Il's (2), brown 
face hor; (2) Valley People Gain Brains, 
brown face hor; (2) Valley People Maxi 
Q's w/pwr supply & rack, all in gd cond, 
$700. Tait Recdg Srvs, 1347 S Capitol 
St SW. Washington DC 20003. 202-
488-3905. 

Digidesign Session 8 digital audio 
workstation, new never used, won at 
NAB. $2700. B Updyke. WRGN. RR#3, 
Hunlock Creek PA 18621. 717-477-
3688. 

ADC PATCH CORDS 
NEW T.T. sale-$6.95 
NEW 1/4 ”sale-$8.95 
patchbays and used equipment too! 

audio village 619/320-0728 

Peavy CS800 800 W stereo. S495. J 
Price. Price s Recdg Std. 2651 Globe 
Ave. Dallas TX 75228. 214-321-6580. 

ADC patch bays. 1/4" 52 points. $169: 
ADC TT bays. $129 up: Furman 1/4" to 
1/4", $95 ea; Rane ME15 graphic EQ. 
$150: Digitec 3.6 sec delay. $150. W 
Gunn. 619-320-0728. 

Yagi antennas. TV chnl 4. 66-72 MHz. 
5-10 element, need 2: Rohn SSV. sec¬ 
tions 6N-16N. D Magnuson. 423-525-
6358. 

EVENTIDE H3500-DFXE with infinity 
mod for Don Imus Show. New 6/95. 
$3400. Michael J. Tracy. KMOR. 
Scottsbluff. NE. 308-632-5667. 

AUTOMATION 
EQUIPMENT 

Want To Sell 

Sono-Mag automation system w/ESP 1 
brain & programmer, DS-20 switcher, 
PDC 5 clock. (2) cart PB on slide draw¬ 
er. SMC 250 Carousels (24 carts). (4) 
Otari PB r-r. auto rewind, in gd working 
cond. $2000/B0. L Robinson, WPAX, 
Thomasville GA, 912-226-1240. 

Sono-Mag automation system w/ESP 1 
brain & programmer. DS-20 switcher, 
PDC 5 clock. (2) cart PB's on slide 
drawer. SMC 250 Carousels. (4) Otari 
PB r-r, all in working cond. S2000/BO: 
also lots of big reels of country & oldie 
rock, call for price. L Robinson. WPAX. 
Thomasville GA. 912-226-1240. 

CART MACHINES 

Want To Sell 

ITC SP PB only w/triple tone cards (3). 
mono. $225 ea +shpg; ITC RP3 mono 
RP In gd cond. triple tone R&P. $295 
+shpg. G Gibbs. KMNS. 901 Steuben 
St. Sioux City IA 51102. 712-258-0628 

(iieal Prices on original 
equipment tape heads for 
ll( . BE. Fidelipac. Otari. 
Tascam & others' 

(804) 984-4255 

HALL 
Electronics 

ITC Delta • new pinch rollers: Mono 
playback (2), record/play (2), stereo 
record/play (1). MOTIVATED! 
Spotmaster series 2000 record (1). 
Wes, 818-798-9128. 

ITC record amps. 3 tone, stereo. $250 
or mono $150. W Gunn. 619-320-0728. 

Want To Buy 

ITC, BE, Fidelipac cart machines: sin¬ 
gle. triple, mono, stereo, play & 
record/play. Call M O'Drobinak @ 619-
758-0888. 

CD PLAYERS 

Want To Sell 

EMT-981 pro CD player, as new cond. 
BO. Harry. 508-234-4295x145. 

COMPUTERS 

Want To Buy 

Tandy 6000 HD with at least one floppy 
drive. Mel Crosby, 408-363-1646. 

CONSOLES 

Want To Sell 

Auditronics 110A. 3 mainframes. 2 
pwr supplies, many extra modules, 
enough for 2 complete 18 chnl con¬ 
soles. one console has had all faders 
recently replaced with Penny & Giles 
faders. $1500/BO. Ralph Cramm. 316-
683-4566. 

Shure mixer. $600. T Balistreri, WALT. 
1801 Coral Dr. Waukesha Wl 53186. 
414-784-2863. 

Ampex AM10 6x2 mixer, $495. J Price. 
Price's Recdg Std. 2651 Globe Ave. 
Dallas TX 75228.214-321-6580. 

Autogram AC-8 8 chnl stereo work¬ 
horses in gd cond (2), $2200 ea/$4200 
both. T McGinley. WPGC. 6301 Ivy Ln. 
#800. Greenbelt MD 20770. 301-441-
3411. 

Tascam 208 studio mixer. 8 in. 4 out. 
slide pots, separate 4 band EQ. XLR. 
RCA & 1/4" inputs & outputs, pro quality 
& quiet. $550 +shpg. RK Hatcher. 
Rainbow Prod. POB 147, Yorktown IN 
47396. 1-800-371-3548. 

Mackie 1604. $725: Tascam 512. $950; 
Tascam 520. $1750: Allen & Heath 
SYNCON 28x24, $8000; Ramsa 820. 
$2200. W Gunn. 619-320-0728. 

Want To Buy 

Autogram RTV-20, 20 chnl console 
ASAP in gd cond. T McGinley. WPGC. 
6301 Ivy Ln, #800, Greenbelt MD 
20770.301-441-3411. 

FINANCIAL/LEASING 
SERVICES 

BROADCAST ENGINEERING 
CONSULTING SOFTWARE 

Professional 

software packages 
for preparing FCC 

applications and 

plotting coverage. 
For Windows and 

DOS. 

DOUG VERNIER 
1-800-743-DOUG (3684) 

Prepare concise FCC coverage maps and allocation 
studies from USCS digital line graph databases 

Search for AM, FM.and TV channels with professional 
graphics oriented programs and FCC databases 

Determine population with US Census database^! 

Plot S.T.L. paths using NCDC terrain database^ 

Tower and airport databases & more! 

FINANCING 
LOANS BY PHONE 

(800)699-FLEX 
□ We finance all types of 

Broadcasting Equipment 

□ Flexible Credit Criteria 

□ Flexible Payment Plans 

□ No Down Payment. No Payments 

For 90-Days Available 

To apply or request 
additional information 

call Jeff Wetter. 

FLEX LEASE. Inc. 

Want To Buy 

UREI or Teletronix LA2A. LA3A. LA4A. 
1176: Gates. RCA. Collins. Altec, dbx 
160/165. all types, working or not. T 
Coffman. Rolltop Music. POB 17203. 
San Diego CA 92177. 619-571-1645. 

Teletronix LA-2A s, UREI LA-3A s & 
LA-4's. Fairchild 660 s & 670's, any 
Pultec EQ s & any other old tube com-
pressor/limiters. call after 3PM CST. 
214-271-7625. 

MICROPHONES 

Want To Sell 

LIMITERS 

Want To Sell 

Neumann U89 w/shock mount, gd 
cond, BO. Tait Recdg Srvs, 1347 S 
Capitol St SW. Washington DC 20003. 
202-488-3905. 

Orban 8100A, stock. $3500; Gentner 
digital Prizm audio processor & Lazer 
stereo gen/limiter w/optical encoder. 
$3500; Gentner RCF-2 card #5 for 
Orban 8100, $430; Cobalt Blue high 
performance card #5 for Orban 8100, 
$500. Barry or Starley. 801-264-8250. 

Neumann U-87: Sennheiser 421; AKG 
451-E: Neumann KM-84 T Coffman. 
Rolltop Music. POB 17203, San Diego 
CA 92177. 619-571-1645. 

Shure 635A. as new. $75 w/UPS shpg 
to USA 48. Mid-Lo Bdctg, 941-473-
2256. 

Electronics BRAND NEW! 
706 Rose Hili Drive Charlottesville va 22901 Sine-System's "Time-Temp Announcer" 

DOESN'T YOUR SMALL TOWN HAVE DIAL-IN TIME & TEMPERATURE? 

Add EASY Sales $$! 
Sound like the "Big Guys" for very few bucks! 

I List Price: $1,499 । 
• Connects to one telco line - optional up to 62 lines ] Call / email for Special | 
• Three rotaing intro and one exit message | Introductory Price! I 
• Complete with mic, temp sensor & easy calibration ' 
• Try a Free Demo @ (615) 227-4022 
• Info: sales@halls.com AND www.telalink.net/~sinesys 

Call us for the Best New & Completely Rebuilt Equipment! 

(804) 984-HALL (4255) Fax: (804) 984-FAXX (3299) http://www.halls.com/ 
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- BEE 
MICROPHONES...WTS 

HME-WM 252 wireless W/SM58 mic 
xmtr, $195; Telex WT-200, $300: Telex 
WT-50, $250. J Price. Price's Recdg 
Std. 2651 Globe Ave. Dallas TX 75228. 
214-321-6580. 

Want To Buy 

16B K06B EV RE 20 in good condition. 
Lino Bugatty, Dance Mix USA Prod. 
POB 1802. Pacifica CA 94044. 415-
755-8370. 

RCA 77 and 44. Neuman. Sennheiser. 
EV. Altec. Coles. T Coffman. Rolltop 
Music. POB 17203. San Diego CA 
92177. 619-571-1645. 

Any prof mies any cond. for parts. J 
Price. Price's Recdg Std. 2651 Globe 
Ave. Dallas TX 75228. 214-321-6580. 

DYNAMIC CARDIOID MICS NEEDED; 
Shure SM48, Sm57. SM58; Electro¬ 
Voice RE-10, RE-11, RE-15. RE-16 or 
other equivalent makes & models. 
Steve Kirsch. 516-763-1776 (voice). 
516-763-1750 (fax). 

RCA 77-DX‘s & 44-BX s. any other 
RCA ribbon mies, on-air lights, call after 
3PM CST. 214-271-7625. 

RCA 77-DX's. 44-BX's, WE KU-3ÄS 
On-Air lights, recording lights. Top price 
paid. Fast response. Bill Bryant Mgmt, 
2601 Hillsboro Rd. G12. Nashville TN 
37212. 615-269-6131. FAX: 615-292-
3434. 

MISCELLANEOUS 

Want To Sell 

Hnat-Hindes SX-87 hybrid analog tele¬ 
phone interface, super cond, now on-
air. $250. P Wahl. WWIB, 5558 Hallie 
Rd. Chippewa Falls Wl 54729. 715-723-
1037. 

Raymer TPA-1 telephone paging 
adapter, $15: WE 20B2 pwr unit, talk & 
ringer voltages, $15; Comdial voice 
express 6 button telephone, $35; TIE 
mdl 100, 10 button new key telephones 
w/service manuals. $50/lot. E Davison, 
217-793-0400. 

AUDIO 
TRANSFORMER 

MAGIC 

206-454-2040 
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Ampex style table top tape eraser, vgc, 
$100: Taber table top tape eraser, 
works OK. auto switching needs work. 
$200. M Crosby. 408-363-1646. 

Azimuth T-A-07 test tape. 30 ips. 1 
BO: T-W-07 sweep freq 30 ips NAB 
BO. M Crosby, 408-363-1646. 

Catel FM modulator w/pwr supply, 
rack mount, for CATV on 105.1 mHz. 
$250 B Campbell. KRIG. Bartlesville 
OK. 918-333-7943. 

Symetrix T1-101 telephone interface, 
gd cond. $175. G Gibbs. KMNS. 901 
Steuben St. Sioux City IA 51102. 712-
258-0628. 

Tower lighting surge suppressors, ea 
will protect 3 120 VAC lighting circuits 
(flashers/beacons), lifetime replacement 
warranty, spec sheets avail, $65 ea 
+shpg. G Finney, WPWB, Macon GA. 
912-788-2124. 

Lyrec tape timers (3), $300 ea; (7) 
Seike,'Spotmaster tape timers. $175 ea: 
(5) Spotmaster TP1B cart winders 
w/timer. $225 ea; (5) Spotmaster TP1B 
cart winders, no timer. $50 ea, Mel 
Crosby, 408-363-1646. 

Want To Buy 

Manual for Pioneer TAU-11 tape trans¬ 
port & RTU-11 amplifier, photo copies 
fine; also need control relays for TAU-
11 H McDonald, KKJV, POB 807, 
Veradale WA 99037 509-484-4531. 

Mic flag for RCA 77DX from medium to 
major market station. D Winslow. KLDE. 
5353 W Alabama #410. Houston TX 
77056 713-622-5533 

Issues of Audio Engineering & Audio 
magazine from 1940's. 50 s & 60 s. P 
Chance. Imperial Analog. 925 Clinton St. 
Philadelphia PA 19107.215-574-8147. 

SC A generator card for Collins 310-A 
exciter B Campbell, KRIG, Bartlesville 
OK. 918-333-7943. 

Jazz record collections. 10 LP/12" LP 
be-bop. swing, dixie, highest prices 
paid. B Rose. Program Recdgs, 228 
East 10th. NYNY 10003. 212-674-3060. 

RECEIVERS & 
TRANSCEIVERS 

Want To Sell 

Johnson ST-4A multiplex tuner, modi¬ 
fied. used for data transmission on 
weather network (150), BO. D Leinen, 
Metracom, POB 23498, Oklahoma City 
OK 73123. 405-728-2525. 

SCA RECEIVERS—ALL TYPES 
Wlill work to meet your receiver needs 

Professional / Table / Portable 
Field Strength Meters 

Reading Service / Ethnic / Data 

DAYTON INDUSTRIAL CORP. 
2237 Industrial Boulevard 
Sarasota. FL 34234-3119 

Tel: 941-351-4454 FAX: 351-6081 
E-Mail: SCARadio@aol.com 

RECORDERS 

Want To Sell 

Ampex 354 pro tape machine, tube 
electr, 2 trk. 1/4” 10.5” reels. 3 head 
7.5/15 ips in rolling console, all original, 
excellent cond. $800; Ampex 440C pro 
tape machine. 2 trk, 1/4" 10.5” reels, 3 
head, 30/15/7.5/3-3/4 ips servomotor, in 
rolling console excel cond. $800; (2) 
Crown CX-822 open reel. 2 trk 1/4" 10.5" 
reel. 3-3/4, 7.5. 15 ips 3 head, remote, 
road case, gd cond, $500 ea. A Funk, 
212-245-4623. 

IF YOU NEED 
PARTS for 
AMPRO-SCULLY 
CONSOLES 

CART RECORDERS 
call 

SEQUOIA 
ELECTRONICS 

1 (408) 363-1646 
FAX 1.(408) 3634-0957 

Otari 5050B 2 trk R-R, 7.5/15, no prob¬ 
lems. $1400 +shpg: Otari MKIII-8 1/2" 8 
trk R-R, 7.5/15. remote transport, no 
problems. $1600 +shpg, free delivery in 
SF Bay area. D Litwin. 415-255-2737. 

Consultants 
Consulting 
Communications 
Enginoors 

FCC Applications, Design, Field Engineering ATower Detuning 
Vldeo/Data/Volce - Statewide Networks * Wide-Area Networks 

EXPERTS IN 
TV • AM • FM • ITFS • MICROWAVE • PCS • FIBER 

210 S. Main St., Thiensville, Wl 53092 (414) 242-6000 FAX (414) 242-6045 
Internet: http://www.evansassoc.com MemberAFCCE 

E. HAROLD MUNN. JR. 
& ASSOCIATES. INC. 

Broadcast Engineering 
Consultants 

AM - FM - TV 

Wayne S. Reese 
President 

Box 220, 100 Airport Rd. 
Coldwater. Ml 49036 

517-278-7339 

MLJ 
MofTet, Larson & Johnson, Inc. 
Consulting Telecommunications 

Engineers 

II10 North (Jebe Rd. #800 
Arlington. VA 22201 

(703) 741-3500 
FAX: (703)741-0312 

Member AFCCE 

Consulting Communications Engineers 
• Station improvement and modernization 

• FCC Applications and Field Engineering 
• Frequency Searches and Coordination 

• AM-FM-CATV-ITFS-LPTV 

OWL ENGINEERING, INC. 
E-mail: Owleng19@skypoint.com 1-800-797-1338 
1306 W. County Road. F, St. Paul. MN 55112 (612)631-1338 -Member aicce 

W. LEE SIMMONS & 
ASSOC., INC. 

TELECOMMUNICATIONS 
CONSULTANTS 

Allocation Studies ▼ AM, FM, 
TV, LPTV ▼ Applications ▼ 

Appraisals ▼ Inspections ▼ Local 
& Wide Area Computer Network 
Microwave Design ▼ Specialized 

Computer System Designs 
44 Bow Circle #B, Hilton Head Is, SC 29928 
803-785-4445 fax 803-842-3371 

e-mail:wlsimm@IBM.net 

Graham Brock, Inc. 
Broadcast Technicai Consultants 

l ull Service From 
Allocation to Operation 
AM IM TV Al X Services; 
I icki Work; Antenna and 

I acilitics Design 
()i iT . > 5 years enf>ineerinj> 
and cons/dtin^ experience 
912-638-8028 
202-393-5133 

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/ITFS/OFS) 
•Environmental Radiation Analysis 

•Field Work 
•Expert Testimony 

9049 Shady Grove Court 
Gaithersburg. MD 20877 

Phone: (301)921-0115 
Fax: (301)590-9757 

email: mullengr@aol com 

® Where In The World 
Are You? 

Reach radio professionals 
worldwide by advertising in 

Radio World's 
international edition. 

Call Simone for more information. 

1-800-336-3045 

I. 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 

® 1-800-255-2632 
^1 AX: (301 ) 913-5799 • 6204 Highland Dr. • Chevy Chase, Ml) 20815 

PC - Software 
AM FM TV Search Programs 
Signal Mapping—STL Paths 
RFHAZ—US Census PopCount 
FAA Tower—Draw Tower 

Doug Vernier 
Engineering Consultant 
1600 Picturesque Drive 
Cedar Falls 1A 50613 

800-743-D0UG 

ADVERTISE 
in RADIO WORLD’S 
Broadcast Equipment Exchange 
CALL SIMONE: 800-336-3045 
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Ampex 440-B 4 trk in original console, 
gd cond, $650: Ampex AG-355 2 trk 1/4 
trk, gd cond, $350; Ampex 351 (2) origi¬ 
nal tube electr. original heads, like new 
cond. BO: (2) Ampex AG-600 mono, 
grey case, gd cond. BO. Tait Recdg 
Srvs, 1347 S Capitol St SW, 
Washington DC 20003. 202-488-3905. 

Revox service & parts manuals for B77, 
PR90, operation manual for A77, 
$35/lot. E Davison, 217-793-0400, 

Studer A807 VU+K, low hrs. RS232, 
mic pre, BO. Harry, 508-234-4295 x145. 

Alignment tape: B346-1, 7.5 ips FT 0 
VU 1/4". $20; 4690005-01 15 ips NAB 
1” FT. $200/BO; 4690007-01 15 ips 
NAB 2" 8 trk, S200/BO: 4690048-01 30 
ips AES T, S220/BO; C0005 1/2" 7.5 
ips NAB 185nW, S125/BO; C0006 1/2" 
15 ips NAB 185nW, S125/BO; C0007 
1.0" 30 ips AES 185nW. S140/BO: 
C0023 1/2” 3.75 ips NAB 185nW, 
S130/BO: X1353 3150 Hz flutter, 1/2” 
15 ips FT, $95/BO: X1252 3150 Hz flut¬ 
ter, 1/4" 30 ips, S60/BO; X1352 3150 Hz 
flutter. 1/2" 7.5 ips FT. S85/BO M 
Crosby, 408-363-1646. 

REVOX PARTS/SERVICE 

Cassette-CD-Open reel 
NOS PR99 repros. 

Capstan resurfacing. ALL BRANDS. 

JM TECHNICAL ARTS 
30 Music Sq, W, #156 

Nashville. TN 37203 (615) 244-6892 

VERTIGO BURNISHERS MO INJECTORS 
RESTORE ORIGINAL PERF0RMMCE 
TO TOUR PATCH BAYS 

S34.95 Ea. 
VERTIGO RECORDING SERVICES 
12115 Magnolia Blvd. »116 818-907-5161 

North Hollywood. CA 91607818764-3763 

Otari MX 5050 BII purchased last yr, 
never used w/strong. high quality trans¬ 
port box. $900. E Aulman. Talkeetna 
Elementary School, POB 668, 
Talkeetna AK 99676. 907-733-2252. 

Tascam DA-88 8 trk digital redr, super 
low hrs, like new w/free snake, $2900. 
B Gable. POB 2671, Altamonte Springs 
FL 32716. 407-646-6827 

Teac X-2000R r-r, 10", dbx I NR, full 
motion sensing. 1/4 trk stereo. BO. M 
Sophos. WDFH. 914-693-3963 after 
4PM Eastern. 

Various cassette & R-R recorders 
including Otari, MCl's. Ampex s, Gauss 
& EMT. to numerous to list, call for info 
& pricing. J Price, Price's Recdg Std. 
2651 Globe Ave. Dallas TX 75228. 214-
321-6580. 

Fidellpac C0030-FI NAB alignment 
cart, $55/BO: Fidelipac C0031-FI EIC 
alignment cart, S55/BO: Fidelipac 
C0234-2-FI new EIC alignment cart, 
$75/BO; Fidelipac X1235-1-FI 3150 Hz 
flutter cart, $70/BO. M Crosby. 408-363-
1646. 

Marathon 301 NAB head cleaner cart, 
S15/BO; Marathon 302 torque tester, 
S25/BO: Marathon 303 tape speed indi¬ 
cator, $30/BO; Marathon 303A tape 
speed, cart only, $22/BO, M Crosby, 
408-363-1646. 

Bell Tape Record-O-Fone model 
RT65B, pre 1950's. 617-337-1952. 

Ampex AG602, unmounted. $250: 
rackmount for 600 series. $30: (2) 
Samsonite cases, 600 series, mono, 
brown, gr cond, $50 ea; Samsonite 
case for 600 series, stereo, grey, gr 
cond. $50: 601 tube type in case, $200: 
(7) Ampex 7.5 ips alignment tapes, 
unused, $20 ea. BO; various used 
Ampex capstan & reel motors, working, 
as is, $50 ea; Microtran table top 
degausser, like new. $150; AL 500-2 
recorder, as is, $100; (2) AG440A mono 
FT, as is. $150 ea; AG440 mono FT, 
play only, $100: Scully 282-4, 4 trk 1/2" 
tape. $800. Mel Crosby. 408-363-1646. 

MRL short test tapes 2", $229. W 
Gunn. 619-320-0728. 

DISTRIBUTOR 
DIRECTORY 

The following distributors serving the 
broadcast industry would be glad to 

help you with any of your reguirements. 

...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 

CORNELL-DUBILIER 
MICA CAPACITORS 

FROM STOCK 

JENNINGS VACUUM 
CAPACITORS 

FROM STOCK 

JENNINGS VACUUM 
RELAYS 

SURCOM ASSOCIATES 
2215 Faraday Ave., Suite A 
Carlsbad. California 92008 

(619) 438-4420 Fax: (619) 438-4759 
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Otari MX70. $5950; MX70 video lay-
back system, $900; gd used 1/2"x2500 
456 tape. $20; 1"x2500' 996 & 250. 
$35; Nagra III sync recorder w/SLO 
resolver, $695/both; Nakamichi 550 
great port cassette. $250. W Gunn 
619-320-0728. 

Scully '100' recorders, record/play 
amplifiers. 8. 16,24 track heads. 

Sequoia Electronics. 4646 
Houndshaven Way, San Jose CA 
95111.408-363-1646. 

Tascam ATR60, $2950: ATR60. $1250: 
Tascam AO-85 locator for 85-16, $395: 
Otari 5050BII. $800: Custom Locator. 
$495; Tascam DX-8 dbx for 80-8, $295. 
W Gunn, 619-320-0728. 

Want To Buy 

Ampex ATR100 taperecorders for 
parts. Circuit cards, heads, motors, 
machine parts, or electronic parts. Call 
818-907-5161. 

WE RENT 
TELOSZEPHYR 
CCS “Prima" Codecs 

F-k COM REX 
Grearktria 
Audio/Video 
Consultants 610-642-0978 

REMOTE & MICROWAVE 
EQUIPMENT 

Want To Sell 

Shure M-67 mono remote mixer, as 
new. $125 w/UPS shpg to USA 48. Mid-
Lo Bdctg, 941-473-2256. 

Two line Comrex. $1500. T Balistreri, 
WALT. 1801 Coral Dr, Waukesha Wl 
53186.414-784-2863. 

SATELLITE 
SERVICES/EQUIPMENT 

Multi-yr radio veteran seeks position 
preferably in the Southeast, positions 
held include everything from announcer 
to GM. Jim, 919-523-0592. 

Want To Sell 

Satellite Systems 

Satellite Equipment for Radio 

Off the air? 
Looking for reliable 
repair service? 
Rely on us! 

Satellite Systems is respected industry-wide for 
prompt, accurate service to radio stations and 
networks. 

Contact us for Ariel and Zephyrus 700 SCPC 
receivers. Upgrade your Fairchild Dart 384 and 
Scientific Atlanta 7300/7325 to LNB receivers— 
use existing equipment as trade-in. 

Pre- and post-service technical support, along 
with a 6-month warranty. 

Turn to the leader in repair, upgrades, new 
equipment, used equipment and accessories. 
We can answer all of your questions. 

Satellite Systems 
615 East Brookside Colorado Springs, CO 80906 

Phone: (719) 634-6319 Fax: (719) 635-8151 

Affordable TRAFFIC & BILLING 

PC SOFTWARE for DIGILINK & other popular dig 
ital systems. Now available with MUSIC 
SCHEDULER Excellent for non-automated 

stations, too. Try it for 60 days. No obligation. 

For demo, call ABA Software: 

,941 ) 6433689 email abasoft@naples.net 

Zephyr Rental 
NEED SOME EXTRA CODECS FOR THE OLYMPICS OR CONVENTIONS? 

The Telos Zephyr offers compatibility with the greatest 
number of Layer II, Layer III, and G.722 codecs, has a built-

in terminal adapter with NT-1, and is the easiest to use. 
Contact these rental agencies for special prices. 

INTERCOM SPECIALTIES 

SILVER LAKE AUDIO 

Phone +1.818.557.2650 • Fax +1.818.557.2659 
Phone+1.516.763.1776-Fax +1.516.763.1750 

Samco (Marti) 5 element yagi antenna 
tuned to 166.25 mHz. $60. B Campbell, 
KRIG. Bartlesville OK. 918-333-7943. 

REPAIR SERVICES 

PIKE’S PEAK 
SATCOM 

-► Dart 384 
SA7300 (Dat32) 
SCPC Recievers 
Repair Specialist 

Low Rates 
Fast Reliable Service 

Buy, Sell, Trade 

Pike’s Peak Satcom 
Tel 719-390-6606 
Fax 719-390-6616 

Circle (82) On Reader Service Card 

Expert repair services for all 

types of broadcast equip¬ 

ment. Specialized STL, RPU, 

TRL, video & computer moni¬ 

tor repair. Reasonable rates & 

eastern U.S. location. 

Allen Boaz Electronic Services 

263 Archie Yokeley Road 

Winston-Salem, NC 27107 

910-769 9689 

71511.2320 a compuserve.com 

n 
SATELLITE TIME 

on 

SATCOM C 5 
Transponder 3 
Frequency 8T.9 

Available on 

The Middleburg Broadcasting Network 

PIIONF « 540-GB7-H000 

24A L07B Antenna Technology 
Simulsat-3 3 meter dish can hold up to 
8 LNA's/LNBs. mounting brackets for 4. 
BO +shpg. G Gibbs. KMNS. 901 
Steuben St. Sioux City IA 51102. 712-
258-0628. 

SOFTWARE/DATABASES 

Want To Sell 

Circle (25) On Reader Service Card 

STATIONS 

Want To Sell 

1000 W AM 6 acres, bldg, computers 
for traffic, prod, on air. automated, new 
Harris xmtr. all pd lor. near Nissan 
plant. 36000 population & growing, 
doing over $250.000/yr. Operator can 
cut $40,000 in overhead. 615-967-1697 
aft 7PM. 

10K AM in N.C. AZ, 520-774-0864, 

Want To Buy 

LPTV or FM radio station wanted: 
operating, dark or CP, exper bdctr will 
consider joint venture or LMA, prefer 
purchase or lease, have equip & financ¬ 
ing for several stations immed, any¬ 
where. J Powley, 9279 Dutch Hill Rd, 
West Valley NY 14171. 716-942-3000 

STUDIOS 

Studio equipment: Sony TC-377 1/4 r-
r deck. Advent studio monitor speaker. 
Ampex Micro-7 portable cassette rcdr. 
Arista 604 dynamic ball mic, (2) EV car¬ 
dioid mies, Fordham AG-260 audio tone 
gen. Norelco portable cassette rcdr. (2) 
Sennheiser MD-21 4N lavelier mies, 
Shure M-67 4 chnl mike mixer. Shure 
M-68 5 chnl mike mixer. Vaneo MM-7 6 
chnl stereo mixer, all for $1600/BO. 
914-949-5920. 

TAPES/CARTS/REELS 
& CD s 

A&D 
Cart Rebuilding 

Do Bad Carts Have Your 
Temperature Rising?

Let A&D clean, load & pack your 
carts. They'll be serviced within 
10 working days! Guaranteed! 

3706 Void Ct. 715-835-7347 

Eau Claire Wl 54701 Fax: 715-835-1151 

MARATHON 

k
 PRODUCTS COMPANY 

Audio Cartridge 
Rebuilding 
Division 

Rebuilding/reloading, like new, 
all brands, any length up to & 

including 3.5 minutes, $2.05 for 
Standard Tape, $2.25 ea. for HOLN 
Tape. FOB out plant, 48 hrs delivery. 

(New rate effective 3/1/96) 
New NAB Marathon cartridges 

prices on request. 
35 Years professional experience! 

Lifetime member AES R.D. MYERS Sr. 
Manufacturers of Audio Devices, 

Continuous Tape Mag. 
69 Sandersdale Rd. Charlton, MA 01507 

1-508-248-3157 or 1-508-853-0988 

Circle (26) On Reader Service Card 

Want To Sell 

Lots of big reels, country 7 oldie rock. 
L Robinson, WPAX, Thomasville GA. 
912-226-1240 

Phoenix school & training ctr for chil¬ 
dren & adults w/deveiopmental disabili¬ 
ties seeks studio & post production 
equip as well as computer equip. 
Donations are tax deductible. Luisa 
Plancher, 602-371-0806 ext 134. 

Fidelipac 300. gray carls, large quanti¬ 
ty. various lengths, gd to nearly new 
cond: approx 30 2" reels, 10.5/12,5", 
BO, M Sophos, WDFH, 914-693-3963 
after 4PM Eastern. 

Pams Jingles reference tapes from the 
years of 1951-1976. avail from every 
radio market in the US. Canada & 
Europe, call after 3PM CST. 214-271-
7625. 

Want To Buy 

Commercial pre-recorded open reel 
tapes by RCA, Mercury, etc, 2-trk only, 
in-line or stacked heads. P Chance, 
Imperial Analog, 925 Clinton St. 
Philadelphia PA 19107. 215-574-8147. 

Exciter, mono or stereo, donation 
needed by noncommercial FM. solid 
state, working only, any freq, will pay 
shpg & provide tax letter. M Sophos. 
WDFH 914-693-3963 aft 4PM EDT. 

STL, stereo, usable under current regs, 
composite or discrete, donation needed 
by noncommercial FM, solid state, 
working only, will pay shpg & provide 
tax letter. M Sophos. WDFH, 914-693-
3963 aft 4PM EDT. 

TEST EQUIPMENT 

Want To Sell 

TAX DEDUCTIBLE 

Studio equipment such as mixers, 
TT's, tape decks, mies, cart, etc. need¬ 
ed to start community radio station in 
university town, R Wenzel, Lawrence 
Community Radio. Lawrence KS. 913-
842-6382. 

Non profit cable FM seeks STL TSL 
audio prod & sat interface, computer 
equip, studio equip, RF pwr amp. FM 
ant 97.7, etc. donations only, we pay 
shipping. M Campbell. WSKR. POB 
58357, Philadelphia PA 19102. 215-
222-8290. 

Tektronix 466. digital storage scope 
100 mHz. as new w/probes. manuals & 
UPS shpg. USA 48 via air. $500. Mid-
Lo Bdctg, 941-473-2256. 

Tektronix TM-500 audio lest & mea¬ 
surement system, TM503, SG502, 
AA501, mint cond; Delta OIB-1 operat¬ 
ing impedance bridge. R Lankton, 4027 
Cochise Ter, Sarasota FL. 34233. 

Various pieces including Tektronix, 
HP, Ithaco, Weston. Eico, Heath. 
Sencor & more, to numerous to list, call 
for info & pricing. J Price, Price s Recdg 
Std, 2651 Globe Ave, Dallas TX 75228, 
214-321-6580. 

TUBES 

Want To Sell 

FOR THE BEST PRICE 
& 24 Hr service on transmitting tubes 

call Goodrich Ent Inc at 402-493-1886 
day or night, FAX 402-493-6821 

Svetlana 
ELECTRON DEVICES 

Quality Power Tubes 
3CX2500A3 
3CX2500F3 
3CX2500H3 
3CX3000A7 
3CX3000F7 
3CX10.000A3 
3CX10.000A7 
3CX10.000H3 
3CX15.000A3 
3CX15.000A7 
3CX15.000H3 
4CX250B 
4CX250BC 
4CX250BM 
4CX250R 
4CX350A 
4CX350AC 
4CX400A 
4CX800A 
4CPX800A 
4CX1500A 
4CX1600B 
4CX1600U 
4CX3500A 
4CX5000A 
4CX10.000D 

4CX15.000A 
40X15,OOOJ 
4X150A 
5CX1500A 
5CX1500B 

572B 
5U4G 

SV655OC 
6AS7G 
6BM8 
811A 
833A 
833C 
EL34 

SV811-3 
SV811 10 
TH5-4 
TH5-6 
TH6-3 
TH6-3A 

YC130/9019 
8560AS 
SK300A 
SK1300 
SK1320 

• Watch this list grow. 
• Shipment from USA stock. 
• Manufactured in Russia's 
largest power tube factory. 

• Generous* warranty based 
on high quality. 

■ Honest prices based on 
quality at low cost. 

Broadcasters 
Phone: 800-239-6900 

205-882-1344 

FAX: 205-880-8077 
OEMs, Distributors 

Phone US: 800-578-3852 
Int’l & US: 415-233-0429 

FAX: 415-233-0439 

EIMAC, AMPEREX, RCA 4CX250B. 4-
400, 4-1000, 4CX300, 4CX350A. 807. 
833. 3CX400A7, Westgate 800-213-
4563. 

Circle (27) On Reader Service Card 

Lowest Price on Tubes 
including: 

4-1000A/3-1000Z/ 
8877/4CX25OB/833A 
4-500/5-500/4-400 
4CX 3500/5CX1500 

and much more! 
Factory Warranty! 

1-800-881-2374 
(352) 688-2374 

Se habla Español 
FAX: (352) 683-9595 

f^l/CDTICC Call your advertising 
AÏbX If fcfl f fwk representative 

for details & deadlines 800-336-3045 
__ 

DTMF/encoders 

B 

C 

STEEL KEYS 
SEALED GOLD CONTACTS 

Call or Write for Free Catalog 

VISA/AMEX 
•Request Quantity Price 

PK-2 $76*/PK-2K $83 

w/Relay 

PK-1 $71*/PK-1K $78' 

w/Relay 

An ultra high quality DTMF Encoder 
for absolute reliability and function. 

Contacts are Waler Proof/Dust Prool 

Completely Self Contained — No RFI 
Simple 3-Wire Connection • Output Level Adj 

Wide Operating Range 5 to I6vdc 

Wide Temperature Range -22°to ♦160°F 

Supplied with Instructions. Schematic. Template & Hardware 

Æ ‘Pipo Communications Pollock Pines. California 95726 
To: Emphasis is on Quality & Reliability Fax (916|644-pipo 

Circle (1) On Reader Service Card 
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TUBES...WTS 

Have Your Power Tubes 

Remanufactured 
by the 

Original Manufacturer 

• Factory Processing 
• Factory Testing 
• Original Specifications 
• New-Tube Warranty 

Worldwide Availability Through 

Richardson Electronics. Ltd. 

(708)208-2200 

Call 800-414-8823 
Int’l. (415) 592-1221 
or Fax 415-592-9988 

Communii allons A Power Industries 

Simac division 

SVETLANA 
DEALER 

US8O7, 4CX300, 6146, 

833, +++ 

Sound In Mind: 

800-755-2365 

FAX: 540 249-5064 
. 1 

-REBUILT-
ELECTRON TUBES 
Partial List: 6623, 23791, 

TH 150, 6425F, 6427, 
8550, 6804, 6696, 
6697, 5681, 5682, 

5671, 7804, 3CX10,000H3, 
3CX2O,OOOH3, 4CX5000A, 

4CX35,000C 

Worn out power tubes purchased 

Vacuum Tube 
Industries, Inc. 
— 1-800-528-5014 — 
508-584-4500 X75 

ECONCO 

Quality 
Rebuilt Tubes 
Approximately J/2 the 

Cost of New 

Call for Our Price List 

800-532-6626 
916-662-7553 

FAX 916-666-7760 
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TURNTABLES 

Want To Sell 

Russco Studio-Pro mdl B. 45/33 
w/tonearm, $100 +shpg: Ramko SP-8E 
stereo preamps. $25. Ramko MA-7 
mono preamp, $15 +shpg. H McDonald. 
KKJV, ROB 807, Veradale WA 99037. 
509-484-4531. 

Gates TT w/Micro-Trak tonearm. recent¬ 
ly removed from srve, platter is 18”. ton¬ 
earm is 14" w/Stanton cartridge, base is 
21" sq on cabinet 24” sq & 31" high, cus¬ 
tom pre-amp can be included or 
removed. G Johnson, WLDY, POB 351, 
Ladysmith Wl 54848.715-532-5588. 

ADVERTISING 
SPACE IS 

AVAILABLE! 

Call 
800-336-2045 ext. 3045 

for more 
information! 

DON’T 
GAMBLE 
WITH 
YOUR 

ADVERTI 
SING 

DOLLARS 

Advertise in 
Radio World 
and reach 
18,000+ 

broadcast 
profession¬ 

als. 
Call Simone 
TODAY! 
800-336-
3045 

Ext. 154 

ACTION-GRAM 

EQUIPMENT LISTINGS 
Radio World's Broadcast Equipment Exchange provides a FREE listing service for radio stations and 
recording studios only. All other end users will be charged. Simply send your listings to us, following the 
example below. Please indicate in which category you would like your listing to appear. Mail your listings 

to the address below. Thank you. 

Please print and include all information: 

Contact Name_ 

Title_ 

Company/Station_ 

Address_ 

City/State_ 

Zip Code _ —_ 

Telephone 

Brokers, dealers, manufacturers and other orga¬ 
nizations who are not legitimate end users can 
participate in the Broadcast Equipment 
Exchange on a paid basis. Line ad listings & dis¬ 
play advertising are available on a per word or 
per inch basis. 

I would like to receive or continue receiving Radio 
World FREE each month. J Ves J No 

Signature_Date_ 
Please check only one entry for each category: 

I. Type of Firm 

□ D. Combination AM/FM stationH F. Recording Studio 

□ A Commercial AM station 

□ B Commercial FM station 

□ C. Educational FM station 

□ E. Network/group owner 

II. Job Function 

□ A. Ownership 

□ B General management 

□ C. Engineenng 

□ D. Programmmg/production 

K. Radio Station Services 

□ G. TV station/teleprod facility 

□ H. Consultant/ind engineer 

□ I.Mfg, distributor or dealer 

□ J.Other 

□ G. Sales 

□ E. News operations 

□ F Other (specify) 

WTS □ WTB □ Category:_ 
Make: _ Model:_ 
Brief Description:_ 

Price:_ 

WTS J WTB J Category:_ 
Make: _ Model:_ 
Brief Description:_ 

Price:_ 

WTS □ WTB □ Category:_ 
Make: _ Model:_ 
Brief Description:_ 

Price:_ 

WTS J WTB □ Category:_ 
Make: _ Model:_ 
Brief Description:_ 

Price:_ 

’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 

Services 
> Terrain 

Analysis 
> FM Studies 
> Population 

Studies 
> FCC/FAA 

Databases 
> Contours 

Communications 

Data Services, Inc. 

800-441-0034 
fax 703-532-5497 

http://www.comm-data.com 

6105-E Arlington Blvd. 
Falls Church, VA 22044 

G.K. PAINTING 
CORP. 

Sandblasting & 
Waterblasting 

I Special 
Coating 

(specialize 
in radio 

I towers) 

703-978-1824 
Fax: 703 978-1824 

5141 Bradfield Drive. Annandale. VA 22003 

REMOTE EQUIPMENT 

COMREX and GENTNER 
1.2 & 3-Line Extender Systems 
Now With The New TELOS ZEPHYR 
MARTI VHF/UHF RPU Systems 
ISDN & Switched-56 Systems 
Call or FAX Dwight Weller 

WELLER AUDIO-VISUAL ENGINEERING 
Baltimore, Maryland 

Phone: (410 or 800) 252-8351 
FAX: (410) 252-4261 

Tower Sales & Erection 
Turnkey Site Development 
Installation & Maintenance 
AM/FM Broadcast, TV 
Microwave Systems. 
Antennas & Towers 

OMM 
Communications Specialists 

Ben Wall 
President 
Gen Contracte 

6017 Triangle Dr 
Raleigh, NC 27613 

(919)781-3496 
Fax (919)781-6454 

STATION 
REMODELING 
FM Stations or 

Construction Permit 

we assemble all 

call for quote 

Quality Bays, Inc. 

5 16-68 1-0878 

For details 
on 

space avail¬ 
ability 
contact 
Simone 

at 
1-703-998-7600 

Ext. 154 
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_ EMPLOYMENT_ 
To place ads in this section, use the ActionGram form. To respond to box numbers write Radio World, PO Box 1214, Falls Church, VA 22041. Attn:_ 

HELP WANTED 

Program Director 
Are you interested in working in a sta¬ 

tion with one or the largest audiences 

in the country...with an adult contemp-

orary\inspirational music format? Do 

you have proven track record as a 

Program Director with strong commu¬ 

nication skills; able to model and 

develop your staff to build and main¬ 

tain audience involvement; loyalty and 

response? Position will include a daily 

air shift; oversee music selection and 

placement: creative development and 

execution of on-air promotions and 

building team involvement in “selling" 

the station on-air. If you have these 

qualities along with a personal com¬ 

mitment to ministry and spiritual 

character, call Roger Booth at WFRN, 

at 1.800-933-0501. EEO Employer 

Beasley Broadcasting Group 

owned stations in eastern North 

Carolina seek full time Chief 
Engineer. Currently own two 

Class C’s and one AM. Great sta¬ 

tions and company. Competitive 
compensation package. Send 
qualifications to Bruce Simel, P0 
Box 3436, New Bern, NC 28564. 
EOE. 

Sales Engineer 
Gentner Communications 
Corporation has immediate 
openings for tw « Sales Engineers 
in our Broadotft group, one to 
concentrate on Building domes¬ 
tic USA busines^tnd one to con¬ 
centrate on the International 
broadcast market. If you have 
an excellent uraBrstanding of 
telephone interfacing and trans¬ 
mitter remote control equipment 
and the ability to explain these 
type of products toboth techni¬ 
cal and 
we’d like to 
Relocation to
be required: if 
live within a 
of 7 
with
and fishing, 
your resume 
ments to
Manager, 
opportunitv 

Corp.-1 
Salt Lake 
801-975-
0087. 

will 
like to 
drive 
along 

Advertise! 
Call 800-336-3045 

Ext.154 
for details 

COLORADO SPRINGS 
CHIEF ENGINEER 

Top-rated, heritage CoSprings 
Country Station has immedi¬ 
ate opening for Engineer with 
strong audio, digital & main¬ 
tenance. Good salary, great 
lifestyle. Resumes to 
GM% KKCS, Box 39102 
CoSprings. CO 80949. EOE 

Berkshire Bdctg seeks multiskilled individuals 
to fill 3 FT positions in our radio group. 

Candidates should have positive attitude, 
friendly personality, & a willingness to learn & 
grow in Ine job. Positions include: 

On-air talent for full service, news intensive, 
community format. Creativity & strong produc¬ 
tion skills required Exper. w/Arrakis Öigilink 
& Trakstar desired. 

News/sports reporter, writing skills news 
gathering & play-by-play exper. requirea. 

Promotions & Mktp Coord., must possess 
advance computer skills with a working knowl¬ 

edge of desk top publishing & the internet. 
Retail promotional exper. desired. Send your 
resume/tape, ASAP, to Cory Thurston, 
Berkshire Bdctg, POB 707, North Adams MA 
01247. EOE. 

Engineer wanted for Full Service 
Consulting/Contract Engineering 
Service serving Northeast. Must be 
licensed, reliable, communicate well & 
take interest in clients needs. DigitaLstu-
dio& Hi/Lo pwr RF experienced. Resume 
to: Radio World. POB 1214, Falls Church 
VA 22041. Attn: Box #96-7-10-4RW 

ASSISTANT ENGINEER 

to maintain all aspects of 
our three radio stations. 

I Computer knowledge, AA 
I degree in engineering or 
I equivalent, two years 
I broadcast experience a 

must. EOE. 

Resume to: Radio 
Chattanooga. Inc., ATTN: 

Mike Murrell. Chief 
Engineer, P.O. Box 11202, 
Chattanooga, TN. 37401 

P.M. Drive & Production Director 
for Soft A/C. Total digital produc¬ 
tion & editing. Min. 2 yrs. experi¬ 
ence. Send tape, resume, references 

& picture for this Central PA 
opportunity to: 

Radio World. POB 
1214. Falls Church VA 22041. 

Attn Box #96-7-24-1RW 

POSITIONS WANTED 

Kevin Hi I ley, 15 yr pro. avail now to jump 
start your morning show. Fun. great 
phones & a team player, willing to relo¬ 
cate. T&R, 717-944-7673. 

Proven sportscaster looking for new 
challenge. Talk show host, reporter, 
anchor, play-by-play, or behind the 
scenes work. Enthusiastic & knowledge¬ 
able. Eric. 614-291-5081. 

22 years on-air, MD, PD, currently 
GM/GSM of small market AM/FM 
combo, seeking bigger challenge, prefer 
Midwest. Inquiries to: Radio World, POB 
1214, Falls Church VA 22041. Attn: Box 
#96-07-10-1RW. 

30-yr pro seeks small market manage¬ 
ment opportunity in SE. Broad knowl¬ 
edge, creative, organized, high integrity. 
Send inquiries to potential at POB 
14706, Greenville SC 29610. 

Atlanta GA & Ohio: 6 yrs exper as jock, 
news guy. PD, MD, seeks FT position in 
these markets preferably. On-air or PD 
sought especially, hard-working, creative 
& dedicated. Ron, 419-893-7968. 

Experienced tech seeks bdet engrg or 
tech position, possible mgmt, FCC 
General lie, tower climber, AS degree, 
32 yrs old, willing to travel. S 
Youngblood, Rt 1 320A, W.WA FL 
32465. 904-648-4098. 

Manager avail now for Christian radio, 
will help you go from a CP to a top 10 
station, or a complete turnaround at your 
FM station, salary negotiable depending 
on compensation plan, will also consider 
investing in, LMAing or buying CP or 
existing FM, commercial or non, exper in 
computer automation, satellite tech 4 
the Internet. Mac, 206 Hunters Mill Ln, 
Woodstock GA 30188. 

Young veteran, middle market PBP. 
sports talk talent. Seeking division one 
or minor league professional 
football/baseball/basketball PBP ■ Sports 
Talk ■ Sports Director position. Respond 
to: Radio World, POB 1214, Falls 
Church VA 22041. Attn Box #: 96-7-10-
2RW. 

19 yr old w/FCC license seeks any posi¬ 
tion w/New Jersey stations, reside in 
Somerset County. Call for audition tape. 
Brian, 908-359-3085. 

Professional announcing, production 
& engrg, 35 yrs exper & still enthusiastic, 
would like to relocate to southeast, Alex, 
513-777-8423. 

Don't 
Gamble 
with your 

Advertising Dollars! 

Advertise in 
Radio World and reach 
1&.OOO+ subscribers. 

Call Simone at 
300-336-3045 

Ext.154 
today! 

TRANSMITTERS 

Want To Sell 

CSI Electronics EX-20F solid state FM 
exciter. R Lankton, 4027 Cochise Ter, 
Sarasota FL 34233. 

Tepco J-316-M FM translator w/manual 
in excel cond, 107.7 MHz receive. 101.7 
MHz transmit. $1250. Bob, 802-649-
3510. 

Harris/Gates FM-1C 1 kW FM w/RCA 
BTE-15 exciter, gd working cond. you 
pick up or ship, $2250. M Worrall, 
KCSN, 18111 Nordhoff St, Northridge 
CA 91330. 818-717-5579. 

Modulation Sciences DSCA-108 data 
Sidekick used in transmission of data on 
SCA network, BO. D Leinen, Metracom, 
POB 23498, Oklahoma City OK 73123. 
405-728-2525. 

Used equipment for sale: Belar SCM-
1, Belar RFA-1, Belar FMS-1, Belar 
FMM-1, Moseley MRC 1600 system, 
TFT EBS receiver/generator, Gentner 
patch panel, and Harris racks. Call 
Transcom Corporation 800-441-8454 or 
215-884-0888. 

Want To Buy 

McMartin AM/FM xmtr, any model, 
exciter or stereo modules. Goodrich 
Ent., 11435 Manderson, Omaha NE 
68164. 402-493-1886. 

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. 

1 kW FM 1978 Collins 831C-2 

2.5 kW FM 1983 Harris FM2.5K 

5 kW FM 1981 

5 kW FM 1969 

10 kW FM 1968 

10 kW FM 1971 

10 kW FM 1976 

20 kW FM 1974 

20 kW FM 1968 

McMartin BF-5K 

RCA BTF 5D 

RCA BTF 10D 

Collins 830F-1B 

RCA BTF 10E 

Collins 831G2/Cont 

RCA BTF 20E 

1 kW AM 1982 Harris SX1 

1 kW AM 1978 

1 kW AM 1963 

5 kW AM 1977 

10 kW AM 1974 

25 kW AM 1982 

50 kW AM 1978 

Harris MW1A 

RCA BTA 1R1 

RCA BTA 5L 

CSI T-10-A 

CSI T-25-A 

Harris MW50C3 

(1100 KHZ) 

1077 Rydal Road #101, Rydal PA 19046 
800-441-8454 • 215-884-0888 • FAX No. 215-884-0738 

IF YOU WISH TO CONTACT OUR HOME PAGE, 

WE ARE AT WWW VOICENET.COM/~TRANSCOM 

IF YOU WISH TO E-MAIL US, WE ARE AT TRANSCOM@VOICENET.COM 

WHEN YOU'VE GOT 

SOMTHING THIS GOODTyOU CAN'T 
HELP BUT BLOW YOUR OWN HORN! 

There comes a time 
when a company knows 
it has a break through 
product. And for Energy-
Onix, that time is now. 

The eco 15-30, 
Single tube, High Power 
Grounded Grid Transmitters 
up to 32 KW. 

4 Soild State driver 
up to 2 KW serves 
as emergency 
transmitter 

♦ Straight Forward 
field proven control 
system 

♦ VSWR Protection 
& More 

4 BEST OF ALL THEY ARE ECONOMICALLY PRICED! 

“The Transmitter People” 

Energy Onix 
752 Warren Street, Hudson NY 12534 

518-828-1690 
FAX: 518-828-8476 
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TRANSMITTERS. ..WTS 

ELECTRONICS 

NEW SPECIALS! 
3 YEAR WARRANTY! 

AM 1000D1kwAM $10,500 
FM 1000SS 1 kw FM $12,000 
Compact Solid-State 

CCA DEMOS 
FULL 3 YEAR WARRANTY! 

CCA FM 10OGS 10Ow $4,200 
FM Exciter 

USED TRADES 
Harris FM2.5k 2.5kw $9,500 
FMw/MX-15 exciter 

BE FM3.5 3.5 kw FM $11,500 
w/FX-30 exciter 
Harris FM1OG 10kw $9,500 
FM w/Collins 31OZ exciter 
CSIT3F 3kw FM with $7,500 
EX-20 exciter 

Call Darrin, Steve, or Tyler 

770-964-3530 

Advertise! 
Call your advertising representative 

1-800-336-3045 Ext. 154 
for details & deadlines 

Where In 
The World 
Are You? 

Reach radio professionals 
worldwide by advertising in 

Radio World's 
international edition. 
Call for more information. 

800-336-3045 
Ext.154 

ABOUT OUR EMPLOYMENT SECTION 

HELP WANTED 
Any company or station can run "Help Wanted" ads for $1.50/word or buy a dis¬ 
play box for $60/column inch. Payment must accompany insert, use your 
MasterCard or VISA; there will be no invoicing. Blind box numbers will be pro¬ 
vided at an extra charge of $10. Responses will be forwarded to listee, unopened, 
upon receipt. Call 800-336-3045 for details. 

POSITIONS WANTED 
Any individual can run a "Position Wanted" ad, FREE of charge (25 words max), 
and it will appear in the following 2 issues of Radio World. Contact information will 
be provided, but if a blind box number is required, there is a $10 fee which must 
be paid with the listing (there will be no invoicing). Responses will be forwarded 
to the listee, unopened. 

Mail to: BROADCAST EQUIPMENT EXCHANGE 

PO Box 1214, 
Falls Church,VA 22041 
Attn: Simone Mullins 

2. Specify 3. Approve 1. Recommend 

Date 

Title 

State _ ZIP 

Please check only one entry for each category: 

Copy & Mail to: Radio World, PO Box 1214, Falls Church, VA 22041, or FAX to: 703-998-2966 

SUBSCRIPTION/READER SERVICE FORM 

□ 
□ 
□ 
□ 
□ 

□ 
□ 
□ 

□ A. Commercial AM station 
□ B. Commercial FM station 
□ C. Educational FM station 
□ E. Network/group owner 
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207 

208 

209 

210 

211 
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213 
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216 
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218 
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G.Sales 
E. News operations 
F. Other (specify) 

II. Job Function 
□ A. Ownership 
□ B. General management 
□ C. Engineering 
□ D.Programming/production 

F. Recording Studio 
K. Radio Station Services 
G.TV station/teleprod facility 
H.Consultant/ind engineer 
I. Mfg, distributor or dealer 
J. Other_ 

Name_ 
Company/Station_ 
Address_ 
City_ 
Business Telephone ( 

FREE Subscription/Renewal Card 
I would like to receive or continue receiving Radio World 
FREE each month. □ Yes □ No 

I. Type of Firm 
□ D. Combination AM/FM stationD 

Signature_ 
Please print and include all information: 

Reader Service 
July 24, 1995 Use until Oct 24, 1996 

Please first fill out contact information at left. 
Then check each advertisement for correspond¬ 
ing number and circle below. 

Purchasing Authority 

Radi® W© rid 

Advertiser Index 
This listing is provided for the convenience of our readers. 

Radio World assumes no liability for inaccuracy. 

Reader 
Page Service 
No. Advertiser No. 

34 360 Systems 155 
65 AEQ 139 
8 ATI 133 
60 Actual Radio Management 20 
38 American Media Services 76 
67 Applied Construction Technology 179 
40,41 Arrakis 116 
1 1 Audio Broadcast Group 193 
43 Audio Broadcast Group 126 
64 Audio Processing Technology 218 
2 Audioarts Engineering 61 
74 Audisar 128 
79 Auditronics 180 
60 Autogram 210 
75 BBH 25 
69 BSI 119 
55 BSW 177 
66 BSW 159 
30 Belar 75 
54 Benchmark Media Systems 147 
21 Bradley Broadcast 11 4 
43 Broadcast Devices, Inc. 63 
32 Broadcast Electronics 1 1 5 
4 Burk Technology 73 
69 CAE 60 
38 CRL 36 
69 CartWorks 39 
70 Cellcast/Artran 161 
54 Circuit Werkes 37 
3 Clark Communications 53 
70 Coaxial Dynamics 98 
24 Comrex 88 
54 Comrex 58 
29 Conex Electro-Systems 234 
9 Continental Electronics 153 
43 Cortana 105 
61 Crown Broadcast 217 
19 Cutting Edge 74 
6 Dataworld 93 
62 Dataworld 178 
18 Denon Electronics 54 
60 Econco 77 
76 Econco 43 
72 Eneo Systems 160 
77 Energy-Onox 22 
60 Excalibur Electronics 14 
58 Fostex Corp. 138 
37 Gentner 215 
20 Ghostwriters 120,220 
70 Gorman Redlich 224 
28 Group W Satellite 182 
54 H.B.I. Electronics 16 
73 Hall Electronics 23 
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Page Service 
No. Advertiser No. 

23 Harris 154 
1 Harris 13 
60 Henry Engineering 189 
14 Inovonics 213 
70 J Squared Technical Service 19 
73 J&l AudioA/ideo 22 
43 JK Audio 21 
60 Jampro 35 
43 Jennings Technology Corp. 42 
69 Lightning Deterrent Corp. 203 
75 Marathon 26 
22 Marti 134 
46 Microcon Systems 97 
71 Modulation Sciences 219 
27 Murphy Studio Furniture 214 
35 Musicam USA 175 
42 Musicam USA 136 
33 NPR Satellite Services 135 
59 OMB/Transamerica 158 
10 Orban 173 
68 Orban 199 
50 PR&E 216 
63 PR&E 198 
69 Phasetek 18 
75 Pike's Peak 82 
75 Pipo Communications 1 
43 Pristine Systems 80 
48,49 Prophet Systems 196 
45 QEI 176 
36 Radio Computing Service (RCS) 195 
39 Radio Wolf Software 96 

52,53 Rane 157 
26 Roland Corp. 194 
54 S.C.M.S. 79 
56 Satellite Systems 197 
44 Scott Studios 156 
43 Shively Laboratories 84 
16 Shure Brothers 34 
69 Silicon Valley Power 140 
51 Sine Systems 137 
31 Sony Pro Audio 95 
57 Spectral Inc. 118 
69 Studio Technology 100 
69 Svetlana Electron Devices 50 
47 Tascam/TEAC 1 17 
7 Telos Systems 1 13 
15 Tiesseci Snc. 233 
77 Transcom Corp. 81 
29 UPI 55 
54 Universal Electronics 168 
60 Videoquip 56 
80 Wheatstone 200 
70 Zercom 231 

Publisher.Stevan B. Dana Production Assistant.Trina Masters 
Associate Publisher.Carmel King Production Assistant .Kris Willey 
Production Director .Usa Stafford Ad Coordination Manager .Simone Mullins 
Publication Manager.Heather k. Heebner Circulation Director.Eleya Finch 
Classified/Showcase Production Coordinator.Vicky Baron Circulation Manager .Steven Bowman 
Ad Traffic Coordinator .Kathy Jackson Accounts Receivable.Steve Berto 

Advertising Sales Representatives 
U.S.East: Skip Tash.703-998-7600 Fax: 703-998-2966 
U.S. West: Dale Tucker.916-721-3410 Fax: 916-729-0810 
U.S. Midwest: Sandra Harvey-Coleman.317-966-0669 Fax: 317-966-3289 
International: Stevan B. Dana.+ 1-703-998-7600 Fax: +1-703-998-2966 
Europe: Dario Calabrese.+39-2-7030-0310 Fax: +39-2-7030-0211 
Japan: Eiji Yoshikawa.+81-3-3327-2688 Fax: +81-3-3327-3010 

Free Subscriptions are available upon request to professional broadcasting and audiovisual equipment users. For address changes, 
send current and new address to RW a month in advance at P.O. Box 1214, Falls Church, VA 22041. Unsolicited manuscripts are 
welcomed for review send to the attention of the appropriate editor__ 



FROM THE LARGEST FACILITY 
TO 

THE SMALLEST STATION 

PEOPLE KNOW 
THE 

Auditronics 210 series 

PEOPLE KNOW: 

♦ classic style when they see it 
♦ sturdy reliability when they feel it 
♦ convenience when they operate it 
♦ support when they need it 
♦ affordability when they buy it 
♦ longevity when they use it year after year 
♦ thousands are in use right now 

AND PEOPLE GET THE BEST AUDIO FROM: 

©UDITRONICS 3750 Old Getwell Road, Memphis, TN 38118 (901)362-1350 Fax: (901)362-8629 

GSA #GS-03F-4032B 
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change. And while Wheatstone 
's we'* known for superior tech-

I nical performance, the A-6000 
surpasses even our own previous 

consoles in virtually every measure¬ 
ment category! The WHEATSTONE 

A-6000 has the appearance, features and 
' power to satisfy the most demanding program 
and production staff. Its engineering, perform¬ 

ance and thoughtful design will help your personnel 
achieve broadcasting excellence. 

A-6000's 
open archi¬ 

tecture frame 
lets you change 

B module locations 
B with NO restrictions, 

giving layout top priority 
and allowing easy recon¬ 

figuration as format needs 

WeVe taken all we know, all you've asked for, 
and the very best of today's technology to 

bring you our Finest A udio Console 

A- 6 0 0 0 Broadcast Console 
7305 Performance Drive, Syracuse, NY. 13212 
(tel 315-452-5000/fax 315-452-0160) ^Whoat/ton© Corporation 
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