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NAB Poised to Push IBOC 
WASHINGTON Edward O. Fritts, the 
I9th president of the National 
Association of Broadcasters, has held 
that position since October 1982. Also 
NAB chief executive officer. Fritts has 
been the association Chairman of the 
Joint Board and held other board and 
committee positions. 
Among the topics on broadcasters' 

minds is the future status of the World 
Media Expo, which Fritts said seems to 
be in a "state of flux." 
The NAB chief has no current announce¬ 

ment to make about next year's WME. 
"We're looking forward to a very suc¬ 

cessful 1996 and we'll take 1997 after we 
review the results of 1996." Fritts said. 
The 1996 NAB Radio Show, a part of 

WME. offers a slate of sessions that 
address the many topics affecting the 
overall radio landscape; check the World 
Media Expo News on site for information 
about specific sessions. 
A director of the Advertising Council and 

the Museum of Television and Radio. 
Fritts spoke one-on-one with RW Editor in 
Chief Lucia Cobo and Correspondent Alan 
Haberabout the future of broadcasting. 
RW: We recently spoke with Gary 
Shapiro, president of the Consumer 

Electronics Manufacturers Association 
(CEMA), who suggested that radio, put 
up against CD quality sound, has become 
an inferior medium as far as its sound 
quality is concerned. 
Fritts: 1 think we all agree that CD quali¬ 
ty is the best technical sound available to 
us today. It's one of the reasons why 
radio stations are anxious to move toward 
in-band, on-channel, to certainly be more 
competitive in the future. 

RW: When asked if broadcasters might 
be worried if something like DAB wasn't 

continued on page 55 

FIELD REPORT 

Day in the Life of DAB Field Tests 
EDITOR 'S NOTE: The digital audio broadcasting field tests 
are taking place in San Francisco. Given the political tension 
surrounding the DAB testing process, the Electronic 
Industries Association requested everyone involved in the 
field tests sign a non-disclosure agreement. 
RW asked the E1A if it would be possible to publish a 'day in 

the life of story of a DAB field test observer. Philip Kane gra¬ 
ciously volunteered to write about his experience as an 
observer riding in the test van for a day. 
What follows is Kane's article, edited by the EIA to remove 

any details that might compromise the testing process. 

by Philip M. Kane 

SAN FRANCISCO In the immortal words of Yogi Berra, it 
was “déjà vu all over again." 
During 1972 and 1973, I was the engineer in charge of the 

Western FM-TV Enforcement Unit of the Federal 
Communications Commission (FCC). The position entailed 
traveling throughout the western United States making techni¬ 
cal measurements on FM and TV stations. 
In that position, I was instrumental in development of FM 

continued on page 3 > 

Banking on 
AM Future 
In Portland 
by Bob Rusk 

PORTLAND, Ore. Don't tell Jerry 
Collins that there is no future in putting 
new, high-power AM radio stations on 
the air. 
While most construction permits issued in 

the United States today are for the FM 
band. Collins is betting against the odds. He 
is set to put KZTW, at 860 kHz. on the air 
in Portland "around the first of the year." 

Making History 
It will be the first new 50 kW AM sta¬ 

tion in the market in nearly 50 years. The 
station will be a non-directional daytime, 
and will use a four-tower directional 
array at night with 5 kW of power. 
"This looks like the second-best AM 

signal in Portland, day and night," 
continued on page 10 

NEWS ANALYSIS 

Ownership 
Returns to 
Bygone Days 
by Lee Harris 

MADISON, Wis. Despite all the 
wringing of hands and gnashing of 
teeth about the consolidation of 
radio ownership spelling the death 
of local radio as we know it, there is 
another way of looking at this devel¬ 
opment. 
In many markets, the congealing of 

25 or 30 radio stations into five or 
six broadcasting companies is sim¬ 
ply returning those markets to a state 
of affairs that existed in the 1960s. 
As anyone who sold radio advertis¬ 

ing in the '60s will tell you, those 
were halcyon days compared to the 
confused, post-apocalyptic world of 
the late '80s and early '90s after 
docket 80-90 and relocated rimshot 
signals rained down upon the radio 
market. 

Sunnier, gentler radio days 
Not to sound like a certain 

Republican president, but those 
long-ago days were sunnier and gen¬ 
tler for people who had to make a 
living in radio. 
The reason is simple ... there was 

enough revenue for everyone. 
Instead of being fought over tooth 
and nail by 13 to 15 companies, the 
money was apportioned to two or 
three. 
Now', thanks to everything from 

duopolies to octopolies, those ad 
dollars are once again finding their 
way into a limited number of pock¬ 
ets, while listeners have the added 
benefit of 20 or more additional 
signals. 

For our case study, consider 
Madison, Wis., Arbitran market No. 
120. In 1960. the Madison metro 
area, consisting of Dane County, had 
a population of about 222.000. 
When you turned on the radio, you 

had a choice of three commercial 
stations on the AM band, all 
engaged in what we w'ould today 
call full-service programming (see 
Table 1 ). 
If you were so inclined, you could 

hear the simulcasts of two of those 
stations on FM. And if you were 
really adventurous, you could tune 
in the good-music sound of the 

continued on page 6 
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Newswatch 
FCC Certifies HollyAnne EAS 

GREELEY, Neb. There are now three 
manufacturers certified to sell 
Emergency Alert System equipment. In 
addition to Sage Alerting and TFT Inc.. 
HollyAnne Corp., makers of the HU 961 
EAS Encoder/Decoder received its certi¬ 
fication from the Federal 
Communications Commission in early 
September. 
The unit permits broadcasters to 

receive, store, retransmit and initiate 
EAS messages required by the new EAS 
rules. The list price is $1.250. Anyone 
interested in more information should 
call (888) 4-EASINFO. 

Jacor to Report Traffic 

ATLANTA Jacor Broadcasting of 
Atlanta will create a new comprehensive 
traffic reporting service for Atlanta radio, 
television and cable outlets called Total 
Traffic. 
WKLS(FM). WPCH(FM) and WGST-

AM-FM were the first local stations to 
sign up for the service which begins 
Jan. 1. 1997. 
Total Traffic signed local traffic reporter 
Keith Kalland already and has two Bell 
Jet Ranger 206 B-IIIs available for 
its use. 
The Rangers can accommodate a pilot 

and three passengers that will allow 

participating advertisers and media out¬ 
lets additional programming, promotion 
and sales opportunities. 

NPR Strategy Board 

WASHINGTON National Public 
Radio will establish the NPR Program 
Strategy Board (PSB). The PSB will be a 
cross-departmental review board whose 
mission is to ensure that programs devel¬ 
oped and acquired by NPR meet strategic 
goals. 
Sandra Rattley-Lewis, current NPR vice 

president for cultural programming, has 
been appointed executive director of the 
PSB chair. She will manage the PSB 

associates Leasing, inc. 

You know the world is crowded with digital 
audio systems. When you are faced with 

making a decision, it can be a confusing mess of 
features, reliability, and cost considerations that 
would frustrate any broadcaster. If you're 
looking for an answer that has the flexibility to 
give you total control, a gleaming track record to 
calm your nerves and a payment plan that won't 
break your checkbook, Harris and RDS have 
made it easy with the PhantomLite. 

The PhantomLite is a trimmed down version of 
the reliable, industry benchmark Phantom 
system that has satisfied hundreds of radio 
operators over the past few years. The 
PhantomLite system has features that others 
would have you believe are either impossible, or 
are only available in the highest price range. For 
example, a single PhantomLite system can 
handle manual or automatic recording, network 
transfers, scheduling, logging, and other tasks 
all while it remains completely functional on 
the air, making you sound great. 

Call Harris today to find out how easily you 
could be "up and running" with a system that 
has already proven itself to be simple, reliable, 
and great sounding. And now, with our special 
lease rates available, it could be the best deci¬ 
sion you've made all year. 

TEL: 1-800-622-0022 
FAX: 1-317-966-0623 
http://www.broadcast.harris.com 

Whether you will use your system in "Live 
Assist" mode, Satellite mode, or completely 
automated, the PhantomLite has all the horse¬ 
power that most stations need. It will handle 
audio switching and routing, automatic time¬ 
adjustment of commercial breaks, scheduling, 
logging, and a whole list of other tasks...and its 
functionality multiplies as you network systems 
together. 

for as little as $281 per month*. 

Lease a 
PhantomLite 

oner, t ¿-month ana -month leases, also available. 
© 1996 HARRIS CORPORATION 

*Based on a 36-month lease of a basic PhantomLite system 
with a purchase price of $7,995.00. First month payment is due in 

strategic plan, coordinate research and 
development of new programming 
opportunities and negotiate program 
acquisitions. 

CCA School 

ATLANTA CCA Electronics Inc. in 
Atlanta will hold its next semi-annual 
service school on Nov. 7-9. 
The service school covers installation, 

operation, service, troubleshooting and 
repair of the CCA line of FM broadcast 
transmitters. 
Attendance at the school is limited to 

the first 16 applicants. A $300 enrollment 
fee includes a complete operating manual 
on any CCA transmitter and two lunches. 
Anyone interested in the service school 

should contact Kerstin Benton at (770) 
964-3530. 
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Riding in the DAB Field Test Van 
location would make a majority of the 
run appear to be in heavily populated 
“fringe areas.” 

continued from page I 

stereo separation measurement proce¬ 
dures and standards, and I was the driver, 
maintainer, engineer, observer and 
inspector, using a five-ton truck as a 
vehicle. 
After the assignment and for the rest of 

my career, FM broadcasting was “second 
nature” to me. 
Early this summer. I and other mem¬ 

bers of the Bay Area Broadcast 
Engineers Society (BABES), the local 
chapter of the Society of Broadcast 
Engineers, were solicited to become 
observers in a series of tests of advanced 
digital FM broadcast systems being con¬ 
ducted by the DAR subcommittees of 
the Electronic Industries Association 
(EIA) and the NRSC in the San 
Francisco area. 
I was asked whether I would be avail¬ 

able to be an observer in a series of mea¬ 
surements to be made during a one-day 
session. I readily agreed to participate 
and found out that I would be working 
with one other observer and an engineer¬ 
ing specialist from Hammett and Edison 
Inc., an engineering consultant to the EIA 
on this project. 
I was very excited about this project 

because digital FM broadcasting is the 
first real technical advance since the days 
of stereo. The “Four Channel Quad" that 
I was on the periphery of during the early 
1970s never made it to the marketplace. 

The mission 
The day was bright and clear, and I 

made my way to the location in the 
North Bay where the test vehicle was 
stored. When the team assembled about 
9 a.m.. I was introduced to the other 
three members: Nicholas, another 
observer who was a senior in communi¬ 
cations at a local school; Bob. our driver. 

and Dan. the specialist from Hammett 
and Edison, who was the leader of the 
expedition. 
We discussed the day’s plan, which was 

to make two monitoring evaluation runs 
in the San Francisco Bay area. The vehi¬ 
cle in which we would ride was a well-
used converted camper-shell type of 
recreational vehicle that was outfitted 
with receivers and a whole array of test 
equipment in racks against the driver-side 
wall. 
The process was, we found out. auto¬ 

mated with technical data being logged 
by recorders in the installation. It was 
explained to us that the digital signal 
could fall into three basic categories: 
clearly receivable as CD quality with no 
defects, impaired with digital “artifacts” 
such as gurgling or popping, and com¬ 
pletely unusable. 
The role of the observer was to make a 

subjective impairment evaluation of the 
signal. 
We were given a set of headphones and 

a modified game joystick with two but¬ 
tons, and were instructed to press and 
hold the yellow button while the signal 
was distorted, and the red button if the 
signal was unusable. 
The San Francisco Bay area is a veri¬ 

table obstacle course for FM and TV 
signals. It sits in a valley defined 
by two mountain ranges, the Santa 
Cruz mountains, which run north and 
south on the spine of the San 
Francisco Peninsula on the west side 
of the Bay. and the Oakland Hills, 
which run north and south on the east 
side of the Bay. 
The two ranges come together in the 

Santa Clara Valley, some 50 miles south 
of San Francisco. 
Interstate highways and expressways 

lace the area, making long runs through 

The FMM-2/FMS-2 series monitors provide an even greater degree of 
precision measurement than ever before...You can measure S/N below 
90 dB. You can measure crosstalk below 85 dB, You can measure separations 
of better than 70 dB, You can measure frequency response to better than 

H
i can measure distortions to lower than 0.01%, and much more. 
ered panels and autoranging voltmeters make these measure-
am. 

BELAR (610) 687-5550 
ELECTRONICS LABORATORY, INC. 
LANCASTER AVENUE AT DORSET. DEVON, PENNSYLVANIA 19333 
tor more information on Belar AM, FM, Stereo, SCA and TV monitors. 

varying terrain practicable. 
The morning run was to start just south 

of San Francisco and descend the western 
slopes of the Santa Cruz Mountains to 
the Pacific Ocean, proceed along the 
Pacific Coast about halfway down the 
Peninsula and then go back over the 
Santa Cruz Mountains to the eastern 
slopes. 
As 1 knew from my experience in living 

and working in the area, the signal quali¬ 
ty would be found usable with some dis¬ 
tortion effects for about 10 miles along 
the coast until eventually the signal 
would disappear all down the coast. It's 
no wonder that cable has a 95-percent 
penetration rate on the coast. 
And that is how I found the signal quali¬ 

ty. There was distortion at certain points 
through the populated areas along the 
coast and very clear signals at points 
back up the Peninsula. 
After a quick lunch at a local sandwich 

shop, we proceeded to the starting point 
of the afternoon run, halfway down the 
Peninsula on the Bay side. 
We were to cross the Bay, proceed to 

the Santa Clara Valley and then come 
back up the Peninsula. 
The route was pretty much out 

in the open (“on the flats” as we say 
locally) but the distance of about 45 
miles from the (presumed) transmitter 

Usable Signal 
In general, we found that the signal was 

usable with pockets of distortion. No sig¬ 
nificant areas of dropouts were experi¬ 
enced. We finished the run just before 
commute hours and did not run into any 
heavy traffic. 
For me. it was a good day of “observ¬ 

ing" while being driven over the major 
routes in the area. After so many years of 
listening to frequency limited and highly 
compressed AM and FM programming, it 
was refreshing to hear “full fidelity" pro¬ 
gramming from a broadcast station. 
I firmly believe that “digital FM" of this 

quality can become the broadcast stan¬ 
dard of the future. ® 

□ □□ 
Philip M. Kane is a communications 

attorney and Registered Professional 
Engineer. From 1967 to 1995 he was on 
the staff of the Federal Communications 
Commission, retiring as Engineer in 
Charge of the San Francisco office. Prior 
to that he was a regulatory consultant to 
the Ministry of Communications of the 
State of Israel. He currently practices 
communications regulatory law at his 
own law firm, Communications Law 
Center, in San Francisco and is an active 
member of both the Federal 
Communications Bar Association and the 
Society of Broadcast Engineers. 

Ttuie Your Station to Greater 
Flexibility and Profits. 

Listen to Infroplex. Improve the 
management and operation of multiple stations 
from a single facility as an IMA or a duopoly, 
let Intraplex channel module flexibility tune you 
in to greater profits. 

Intraplex solutions provide high quality, 
uncompressed audio transmission over 
inexpensive T1 lines. You can combine data and 
PBX voice channels in the same circuit. And save 
money month after month after month. Only 
Intraplex provides LMA/duopoly operators tne 
freedom to combine all your communications 
into a single, managed network. 

Listen to Intraplex. You can call for our free 
booklet on radio stations that have already 
chosen Intraplex for a quality transmission 

solution. In it, radio professionals 
give their own reasons for 
choosing Intraplex for their solution. 

Intraplex, Im. (508) 692-9000. 
In Europe, +44 1442 870103. 

Intraplex, Incorporated 
3 Lyberty Way 
Westford, MA 01886-3636 U.S.A. 
TEL (508) 692 9000 FAX: 2200 
England TEL:+44 1442 870103 FAX: 870148 
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NAB Readies Itselff or IBOC Action 
WASHINGTON Alter last month's 
interview with Gary Shapiro of the 
Consumer Electronics Manufacturers 
Association. I felt that the broadcasters 
deserved an equal shot at a one-to-one 
dialogue with RW 
Who better to turn to but the elo¬ 

quent Eddie Fritts, of course. Not 
only has Eddie been a broadcast¬ 
er. he has been at the helm of the 
NAB and made a substantial 
mark on it for a long time. 

I was elated to hear that 
NAB is not going to let the 
IBOC languish in testing 
hell. To wit: 

"I think if the in-band, on-channel 
development continues at the pace it is 
going, you will see renewed interest by 
the NAB board to offer ourselves as a 
secretariat to facilitate testing of in-band, 
on-channel in a fair and impartial, under¬ 
lined. capitalized, manner." 
Go Eddie. The IBOCs are in need of a 

level playing field and it needs to be a 
field staffed with impartial umpires who 
can explore the options, problems and 
developments of in-band DAB without 
undue pressure from manufacturers, but 
with an eye to what is best for the United 
States. 
And. Eddie's remarks reminded me that 

NAB is looking ahead to the future of 
radio and its role in a different consumer 
marketplace. 
"There are probably applications that go 

beyond our fondest imagination or any¬ 
thing that we could even dream of today 
that will be available in a decade, that 
will help make the radio even more than 
what it is today." 
And I think he underscored the bottom 

line very well when he added: "People 
don't listen for digital sound. They listen 
for programming. They listen for their 
favorite music, for their favorite 
announcers, for their favorite station 
which is a mix of all of the above." 
As an industry. I think it is important to 

support the NAB and its efforts to move 
the DAB process along. If you have not 
already done so. urge your NAB board 
representative to support the idea that 

NAB needs to commandeer the IBOC 
testing process and ensure its fairness to 
all proponents involved. 
Another topic we spent some time on 

was the new ownership structure in 
radio. post-Telecommunications Act of 
1996. If you read Eee Harris' front page 

article on Madison. Wis.. 
you'll read that 
after the dust 
cleared. Madison 
now has four 
radio owners in 
the market, much 
like what the

market looked like 
in the "60s and 

'70s. However, now there are 20-plus 
radio voices in the market. So. at first 
blush, it looks like the listeners are better 
served and the market owners will be 
healthier. 
If that model repeats itself across the 

country then maybe there is a light at the 
end of the radio ownership shake-out. 
Let's face it. the damage done by docket 

80-90 is still haunting many a broadcaster 

Groove 
Radio 

Hits L.A. 
KACD(FM) Santa Monica, Calif., and 
KBCD(FM) Newport Beach, Calif., 
recently hit the Southern California air¬ 
waves with a CHR/rhythm format that 
mixes techno-dance, top 40 disco. 
House, Euro-dance and "worldwide 
movements in groove.” 
Pictured left to right at a recent press 

conference to unveil the on-air talent 
line-up were: Station Owner Ken 
Roberts; "Mornings with the Poorman” 
host Jim “The Poorman" Trenton, and 
Program Director/On-air Personality 
Egil "Swedish Eagle" Aalvik. 

today. Perhaps this will really help radio. 
★ ★ ★ 

Our family of celebrities continues to 
grow. Al Peterson reports that contribut¬ 
ing writer Jim Smith, who recently evalu¬ 
ated the Yamaha 02R console for RW 
(Sept. 18. Studio Sessions), can now boast 
of his contribution to an Emmy-award 
winning television production as well. 
"Black List: Hollywood on Trial" was 

produced by Koch TV of Cabin John. 
Md., for the American Movie Classics 
(AMC) cable channel. The program was 
nominated for three Emmys and won the 
President's Award, recognizing worth¬ 
while television programming. 
The show was also nominated for writing 

and editing; the outcomes of w hich were 
not available at the time of this w riting. 
Smith created the program soundtrack 

on the MTU MicroSound workstation. 
The product was transferred to DA-88 
tape and sent along to the production 
house for final posting. 
Other nominations up against "Black 

List" included "E.R." and "Biography " 
on A&E. 

★ ★ ★ 
Another terrific broadcaster who has 

been a tremendous influence on the 
industry through the years is 
Commissioner James Quello. Lynn 
Meadows and Paul McLane sat down for 
a one-to-one (or is that a two-to-one?) 
with him recently, and you will read all 
about it in the next issue. 
You can also see him on Oct. 30 at New 

York's Waldorf-Astoria hotel where he will 
be the guest of honor at the annual Bayliss 
Media Roast. As you may recall, the 
Bayliss Media dinner is a black-tie affair 
that benefits the John Bayliss Broadcast 
Foundation which every year awards 
scholarships to young radio hopefuls. 
Contact Kit Hunter Franke at (408) 624-
I536 in Carmel. Calif., if you would like 
to buy a ticket and participate in what 
should prove to be a fun evening. 

★ ★ ★ 
Of course, don't forget to look for us at 

World Media Expo in Los Angeles. We 
will have a booth there, and we will be 
putting the official World Media Expo 
News together on site. 
If you hear any news snippets, new 

product information or interesting stories, 
please drop by and let us know. 
That is it for now. 
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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 I 214. Falls Church. VA 22041 or e-mail 74 103.2435@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. 

Valued professionals 

Dear RVV. 
I appreciate Sue Jones’ article in the Sept. 

4 issue on the ongoing importance and 
necessity in today's broadcast environment 
of good technical support. She covers 
many of the main reasons professional 
technical services remain indispensable. 
I think it important that what she says be 

placed in the larger context of modern 
broadcast business realities so that we who 
serve the technical needs of this industry 
can rid ourselves of the old stereotypes that 
views us only as a necessary evil. 
In today 's fast-changing business w orld, 

we must be not only valued for our tech¬ 
nical skills, but we must also be valued as 
professionals who give leadership and are 
integral to the success of our company. 
This perspective can only come through a 
long-term consistent demonstration of our 
technical knowledge, our technical skill, 
our sound judgment, our professional 
advancement (SBE certification for 
example), our refusal to be treated as low-
paid errand boys or girls, our ability to 
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work harmoniously w ith all staff. our 
ability to communicate well, our dress, 
our demeanor and. last but not least, our 
absolute honesty and integrity in all mat¬ 
ters: in other words our professionalism. 
If we expect to be treated like profession¬ 
als we must act like professionals. 
One of several ’new " w ays I successful¬ 

ly use to highlight my vision for our role 
in the modern broadcast environment and 
be of real service to my employer at the 
same time is through education. Keep in 
mind, of course, that we informally edu¬ 
cate for good or ill all the time by our 
behavior and approach to our work. 
On a formal basis. I periodically hold 

technical mini-seminars to which all new 
and other interested staff are invited. I 
have covered such areas as the Internet, 
computers, remote broadcasts, general 
broadcast technology, etc. To make the 
most of these important opportunities. I: 
• Make sure my goal is to help improve 
the productivity of my temporary stu¬ 
dents by helping them understand the 
important role of technology and techni¬ 
cal staff to their jobs. 
• Always treat my audience the way I 
would want to be treated when learning 
something new. 
• Carefully illuminate and make clear the 
technical concepts I need to get across. 
• Welcome all questions; they frequently are 
the means to much greater understanding. 
Ultimately, in this business as in every 

business, our value w ill be judged by the 
bottom line. Not only will we be judged 
by our raw technical skill, but our ability 
to provide professional leadership. Even 
if you work, as 1 do. for a company that 
values evolving technology and a good 
technical staff, it w ill still be necessary to 
work hard to create a new mindset about 
our role in today's broadcast climate. 

Ron Steenwyk. Technical Manager 
Michigan Media Inc 

WKLQll M)/WLAV(AM)/WBBL(FM) 
(¡rand Rapids. Ml 

Rebel radio musings 

Dear RVV. 
It was interesting to see the article on 

"Radio Rebels” in the Aug. 21 issue. 
At first glance it seems surprising that RW 

could print an article about unlicensed FM 
stations w ithout harshly criticizing those 
who would dare transmit without autho¬ 
rization. even if only w ith a few w atts fed 
to an antenna a few feet above a rooftop. 
You might think RW owes its allegiance 

to the big money broadcasters and the 
I CC. But in reality. RW advertisers pay 
the bills, and the best thing that could hap¬ 
pen to most of them would be the relax¬ 
ation of the FCC grip to allow people to 
operate neighborhood radio stations. 

I remember w hen the low end of the FM 
band had dozens of licensed 10 W sta¬ 
tions. What has changed since then to 
make a 10W station impractical? 
One potential frequency for such a ser¬ 

vice would be 87.9 MHz. a vacant fre¬ 
quency available on virtually every FM 
receiver, in a band allocated to broadcast¬ 
ing. Of course it is not exactly vacant in 
the vicinity of channel 6 TV stations, and 

Stop Radio World has long hammered home the 
notion that DAB is too important to U.S. radio to 
rush through to catch-up to the Joneses (or the 

Wasting Canadians and Europeans). 
The current testing process, steered by the sub¬ 

committees on digital audio radio of the EIA and 

Time NRSC. lies mired in politics. Only the out-of-
band systems are happy with the process and pro¬ 
ceeding with the field tests. One of the 1BOC sys¬ 

tems is out of the process altogether. 
The situation is unacceptable, and we have urged the NAB and/or 

the ROC to step up and take control of the development of DAB 
testing for the United States. 
The time is apparently nigh. NAB President and CEO Eddie Fritts 

indicated to RW, in our Page 1 interview, that the NAB is poised to 
“reinvigorate” the process and look into setting up its own testing 
structure, focused on an in-band solution for U.S. DAB. 
There is not time to waste. The focus of U.S. testing should be 

directed at finding an in-band system that fits the bill for U.S. 
radio. Broadcasters maintained from the onset they did not want 
the out-of-band system. Eureka-147. The spectrum is not available 
in the United States. Period. 
The IBOCs were show n to have serious problems of degradation 

to the host and second-adjacent channels in the lab. The modified 
systems have addressed those issues, according to proponents — 
let the real world scenarios prove them right or wrong. 
Receiver manufacturers will not ignore the U.S. consumer mar¬ 

ket; it is safe to say they will cater to it. 
NAB, ROC. the industry is ready for your leadership. 

— RW 

there would have to be adequate spacing 
with the nearest station on 88.1 MHz. But 
it would be especially attractive in many 
cities served by channel 5 TV stations — 
because, incidentally. I think Mr. Dunifer's 
suggestion of audio broadcasting in the 
UHF-TV band is not a good idea — for 
those interested in keeping a low profile. 

It is my understanding that when the 
Secret Service comes to town, they use 
any vacant frequency they want, includ¬ 
ing empty UHF TV channels. Perhaps 
that is the real reason there are no sta¬ 
tions on channel 37. 

Andrew Dart 
Duncanville. IX 

EDITOR REPLIES: RW serves the radio 
broadcast industry by informing it of 
activities and news that may be of inter¬ 
est or may impact its ability to conduct 
business. Our running an article on so-
called radio rebels is not tin endorsement 
of their activity. but rather a heads-up to 
broadcasters who might experience inter¬ 
ference o f their own legal si y mils. 

Appreciative surfing 

Dear RW. 
It is really gratifying to see the support 

you give to high school and college radio, 
month after month. I have been manager 
and faculty advisor at WOVI(FM) Radio 
al 89.5 MHz. licensed to Novi High 
School in Novi. Mich., for over 17 years, 
and have served as President of the 
Michigan Association of Educational 
Broadcasters for the last four years. This 
organization, founded in 1978. is made up 
of non-CPB stations in high schools and 
colleges across the stale. 

It is exciting to see the innovative and 
professional operations across our state 
and across the nation. We have learned 
that student broadcasters are the ones 
who "push the envelope” of broadcast¬ 
ing. and are often the source for new pro¬ 
gramming ideas and new applications of 
technologies. Of course, our stations are 
extremely local, not only because of their 
low-power signals (although MAEB does 
have some higher power members) but 

also because of their strong connection to 
the community. We can cover local news 
and sports in a way no commençai sta¬ 
tion can. particularly in larger cities. 

There are many challenges that face us 
all, commercial and educational stations 
alike. Technology is changing so rapidly 
that the head spins. At WOV1. we have 
added five digital editing workstations in 
the last few months, along with a 
DAD486x system for storage and 
automation. We have added RDS. AP 
NewsDesk. and plan to begin webcasting 
using RealAudio this fall, assuming we 
can work out some questions about band¬ 
width in our school district's network. 
All this technology and live varsity sports, 

too! It amazes me that only two years ago 
there were only three or four university sta¬ 
tions webcasting, and now it is a technical 
and economic reality for everyone. 
Once again, thanks for the support. 

Broadcasting gives students communica¬ 
tion and technical skills that will serve 
them well in later life, regardless of the 
career they pursue. Your columns help 
illustrate this fact to the broadcast industry. 
But personal appreciation for RVV does 

not stop there: a series you did a few 
years ago on studio space, and your soft¬ 
ware reviews helped us narrow our 
choices for our digital audio worksta¬ 
tions. We installed five workstations 
using CardD and Software Audio 
Workshop: both were reviewed in RVV. 

David A. Legg 
Station Manager/Facultv Advisor 

WOVI(FM) 
Novi. MWLTP(AM)- WNUSt FM) 

Correction 

The story "Radio Drama is Alive 
and Well on VOA” (Aug. 21 RVV. 
page 43) indicated Voice of America 
will broadcast the series via short¬ 
wave (SW) only to China. The series 
will be heard globally on VOA short¬ 
wave and medium-wave radio sta¬ 
tions. It will still be heard domesti¬ 
cally on FM and made available to 
affiliated AM. FM and cable stations. 
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Mergers Recreate Past 
► continued from page 1 

stand-alone FM. WMFM. 
Because not many people chose to do 

that, for all practical purposes the mar¬ 
ket’s radio dollars were divided among 
three AM stations. 

Table 1 Madison Radio 1960 
Earl Fessler 104.1 WMFM 
Madison Newspapers 1310 WIBA-AM-FM 
Mid-continent Communications WKOW(AM) 
Midwest Family WISC-AM-FM 

6 Stations/4 Companies 

It's who you were 
Seventy-six-year-old Bill Hughes 

recalls those days fondly. He started sell¬ 
ing radio in Madison in 1955 at what was 
then WISC(AM). At the time, said 
Hughes, it was not a business of ratings 
and demographics. 
“Clients knew you and liked you and 

that’s why they bought. I wasn’t really 
selling WISC, I was selling Bill Hughes.” 

Occasionally, Hughes would have to 
resort to presentation techniques. 
"Sometimes I’d have the client turn on 

the radio and listen to our station.” 
Using these primitive tools. Bill worked 

his way up to sales manager of WIBA in 
1961 and stayed in the position for the 
next 19 years. 
The market changed a bit over the 

years. For one, Arbitran began rating the 

market, at first only once a year. 
“I hated selling with the book,” Bill 

said, "but there were times when you had 
no choice.” 
After all. Bill had kids to put through 

college, which he did, selling $10 spots 
in such volume that he personally billed 
as much as $300,000 a year, back when 
that was real money. 
By 1980, FM was the dominant 

band both in Madison and just about 
everywhere else. New stations were pop¬ 
ping up on the dial and cutting into the 
radio revenue pie. 

Walk on the FM side 
After leaving WIBA, Bill decided to try 

his luck with a relatively new Class-A 
FM and daytimer AM combo on the out¬ 
skirts of town. But after his first pay¬ 
check bounced. Bill hung up his order 

with down-lo-eafth ' 

708 

255 

250 Programmable 5-band Processor 
Gated AGC, 5-band Compression and EQ, split-spectrum Limiting— 
all with colorless gain control. Manually pre program 4 processing 
presets or place entirely under RS-232 remote control. 

708 Digital-Synthesis FM Stereo Generator 
A basic Stereo-Gen with outstanding specifications. Built-in, adjustable 
Composite Processing, RDS/SCA combining, and accurate front-panel 
metering for easy setup. 

Inovonlcs, Inc 
tel: (408)458-0552 FAX: (408) 458-0554 
E-Maii: inovonics@aol.com 

1305 Fair Avenue 
Santa Cruz, CA 95060 U.S.A. 

260 Multifunction “Utility” Processor 
This simple stereo AGC/Compressor/Limiter is ideal for budget-FMs, 
uplinks, TV-aural and many other station chores. Split-spectrum 
processing utilizes PWM dynamic control. 

716 “DAVID-II” FM Processor/Stereo-Gen 
A gated-AGC/Compressor/Limiter, plus clean digital synthesis of the 
multiplex baseband signal. This second-generation design features PWM 
gain control, an adjustable Composite Processor and RDS/SCA combining. 
A fantastic performer! 

630 FM “Relay” Receiver 
A tunable, single-channel re-broadcast receiver for FM translator service 
and similar, critical off-air pickups. Features both composite multiplex 
and left/right audio outputs. IF bandwidth, auto-mute and auto-blend 
functions may be remotely selected; alarm outputs for loss of carrier and 
loss of program audio. 

Call today for complete technical information on these items, plus our line of 
AM, Radio-Data and Measurement products. 

255 “Spectral Loading” Processor 
Triband-PWM Stereo Processor for contemporary music formats. 
Includes gated AGC and 3-band Compressor/Limiter. Our unique 
"Spectral Loading” feature gives a very aggressive sound. 

Circle (10) On Reader Service Card See Us at WME Booth # 2726 

pad for good. And mind you, this was 
before the deluge. 
By 1992, upgrades and move-ins meant 

there were no fewer than 15 commercial 
stations selling or attempting to sell radio 
advertising in the market (see Table 2). 

Table 2 Madison Radio 1992 
Double L Broadcasting WIBA-AM-FM 
Enterprise Media WHIT( AM)/WWQM-FM 
Dale Ganske WYZM(FM) 
Joyner Communications WTFX-FM 
Nancy McMahon WMAD-AM-FM 
Mid-continent 

Communications WTSO(AM)/WZEE(FM) 
Midwest Family WTDY(AM)/WMGN-FM 
Odon Communications WMLI-FM 
Shockley Communications WOLX-FM 
Triple M Broadcasting WMMM-FM 

15 Stations/10 Companies 

These stations could be considered 
viable, in the technical sense, because 
each had more than a one share of the 
audience. This created some bargain rates, 
but it was not exactly a picnic for retail 
advertisers; accounts not represented by 
agencies suffered an onslaught of sales 
calls from stations they had never heard of 
and account executives they did not know. 
While the market population had 

increased 49 percent since I960, the 
number of stations aggressively selling in 
the market had risen more than 500 per¬ 
cent. A shakeout was inevitable. 
The accounting firm that compiled the 

monthly revenue report for the $14 million 
dollar-per-year Madison radio market not¬ 
ed that the bottom seven stations had com¬ 
bined monthly billings of just $2(X).(XX). 
The AM-FM combo that stiffed Hughes 

went dark and many other stations in the 
market were constantly for sale, either 
openly or subtly. 

The more things change ... 
Deregulation and duopolies arrived just 

in time to keep several other stations in 
the market from hitting the big “plate 
off” button for good. 
By this year, most of the consolidation 

will be completed and as Table 3 shows. 

Table 3 Madison Radio 1996 
(some combinations pending FCC approval) 

Enterprise Media WHIT(AM)/WWQM-FM 
Midwest 

Family WTDY(AM), WMGN-FM, WJJO(FM) 
Point Communications 

WIBA AM-FM, WMAD-AM-FM, 
WTSO(AM), WZEE(FM), WMLI-FM 

Woodward Communications 
WMMM-FM, WYZM(FM), WOLX-FM 

15 Stations/4 Companies 

Madison is almost back to where it was 
in I960 in terms of companies competing 
for business: there were four companies 
in I960 and there are four today. 
The ultimate winners here are the listen¬ 

ers. While duopolies have again concen¬ 
trated this medium into relatively few 
hands, the number of choices on the dial 
is staggering compared to what was 
available in the final year of the 
Eisenhower administration. 
Some broadcasters might argue that hav¬ 

ing more stations is not necessarily better, 
but most listeners will tell you otherwise. 
Bill Hughes is an exception. Long 

retired, he does not pay much attention to 
the business anymore, but he could not 
help notice the plethora of new radio sta¬ 
tions spotting his once orderly dial. 
“They sure play some goofy music," he 
said. © 

□ □ □ 
Lee Harris is morning news anchor at 

WINS(AM) in New York. Send him e-mail 
at lee@harrisnet.com 



CAN YOUR RADIO AUTOMATION 
PLAY 6 CUTS 

AT THE SAME TIME? 

Approaching to Digital Radio Univers: 

Data Analysis: ::— 
Identified TS3S Digital Studio 

Mains: Radio Automation (JVC - AUTOMATED -
Sat Automation 

Technology: Hard Disk Recording - PC compatible 
Hard Disk Play Back 

Record Channels: IB stereo independent simultaneous 24 mono) 
Powered by: D6 digital audio board - linear and compressed 
Compatibility: All digital audio formats - linear and compressed 

Inputs- Outputs: 
Hard Disk Editing: 

Multi Auto Recording 
of external inputs: 

Long Time Recording: 

External Sources capability: 

Configuration: 
Advanced Functions: 

Advanced Functions: 

Advanced Functions: 

Advanced Functions: 

Data Import Export 

Human Interface: 

Modern supported: 
Expandable: 

Price: 
Distributors & Service: 

Digital AES-EBU + Analog 
2 + 12 tracks - all functions 

Affirmative 
Affirmative - on additional 
DAT drive 
Multi CD - DAT - MD -
MIKE - TEL - SAT - etc. 
Networking or Stand Alone 
Time Announce - Multi 
Voice Track - Auto Programs 
Pop up texts - News -
Integrated Cart Replacement 
Multi Dj Instant play" 
overlayed jingle machine 
Music ♦ Traffic + Program 
scheduler incl. - Many Others 
Affirmative - from the 
most popula»' softwares 
Touch Screen or Keyboard 
+ Mouse - MS WINDOWS™ 
Affirmative 24 hours a day 
From Now to Eternity 
For Everyone 
World Wide - ask for 

NOBODY ELSE HAS THIS DIGITAL POWER 
GE Inc Head Office: Viale Europa, 13-21100 Varese - Italy 

Tei+39.332.289164 /+39.332.289177 ■ Fax +39.332.831281 
Fax on demand +39.332.830487 • Internet: www.vol.lt/tiessecl 
E-Mail: tiesseci9mbox.vof.it 
Ask for NEW free Demo Tape & Brochure 

Circle (105) On Reader Service Cord 

tiesseci 
». 



Fully Compliant 
EAS 

$1,695.00 Sugg. List Price 

• Flexible options allow you to pur¬ 
chase only the features you need. 

• Automatic reminder for weekly and 
monthly test 

• Sequentially lighted keys guide 
operator through EAS Test or Alert 

• No costly external device or remote 
required for either initial set-up or 
operation 

• Lowest cost multi-station operation 

• Single keystroke weekly test, with or 
without password protection 

• Optional printer uses ordinary add¬ 
ing machine paper, not special 
thermal paper 

Get4he facts before you buy! 

Sound Quality for Over 25 Years 

3090 Oakmead Village Drive Santaclara, CA 95051-0862 

Circle (139) On Reader Service Card 

Fax: 408-727-5942 Internet: http://www.TFTInc.com Toll Free Phone: 800-347-3383 Local Phone: 408-727-7272 9500-0389 



October 2, 1 996 Radio World 9 

Super Group Targets Hispanics 
by Lynn Meadows 

DALLAS In 1979. at the tender age of 
24. McHenry "Mac" Tichenor took over 
the 30-year-old family business. 
At the time. Tichenor Media System had 

English-language radio and television sta¬ 
tions. video and audio production compa¬ 
nies and three Spanish-language stations. 
After a few years of trying to work with 
he diversified company. Tichenor knew 
mething had to change. 

■ We decided to sit down and pick one 
H the businesses that we were going to 
■ ncentrate on. We felt like Spanish 
V Iio was the area that we could be 
E ong the biggest and the best in the 
■ lustry.” he said. 

■ venteen years later ... 
I arlier this summer. Tichenor sold TMS 
I I its 20 Spanish-language radio sta-
I is to Clear Channel Communications. 
I tar Channel is also acquiring Heftel 

»adcasting and its 16 Spanish stations. 
Vhen the deals are finished sometime 
February, Tichenor will run the com-
led group, which will be called the 

H w Heftel. New Heftel is expected to 
I ich approximately 17.3 million 
I spanics or approximately 63 percent ol 
I • total Hispanic population in the 
I lited States. 
I 'ichenor's grandfather bought his first 
I tion in the Texas market of McAllen-
■ ownsville, right on the border with 
I *xico. 
I In those days, the station was a CBS 
I filiate during the daytime running 
I rthur Godfrey’ and ’Gunsmoke' and at 
I iht. it was Spanish because it beamed 
I uh and you could hear it in Chile and 
I gemina and it certainly covered 
I ,'xico," Tichenor said. 
I The Tichenors learned quickly that not 
I Hispanic listeners are alike. 
I We pretty quickly learned that there 
I differences market by market even in 
I irkets where you have overwhelmingly 
I exican-origin Hispanics." said 
I .henor. "Most people understand that 
I bans are different from Puerto Ricans 
I ,o are different from Mexicans and so 
I . but a lol of people don’t understand 
I .it Houston is different from San 
I itonio is different from Chicago is dif-

.ent from Los Angeles even though 
:y are all predominantly Mexican." 

»anish radio proponent 
he regional differences meant that one 
rmula will not work everywhere. 
Certainly, the music has to be done dit-
rently and the presentation has to be 
me differently. And local production is 
me differently to be fine-tuned to that 
arket," said Tichenor. "You can do a 
ality spot that will certainly play in all 
e Mexican markets and there are a 
mber of spots that are done nationally 
at will play in all the markets, but just 
.cause that’s true doesn’t mean you can 

I rogram every station the same way." 
Advertisers who use Spanish-language 

stations benefit by reaching a highly tar¬ 
geted group of listeners who may not be 
accessible through other media. 
"It gives the advertiser an ability to 

address that demographic in its own lan¬ 
guage.” said Tichenor. "Research has 
shown that when you talk to Hispanics in 
Spanish, it is much more likely to influ¬ 
ence their behavior." 

Tichenor, an avid proponent of Spanish 
radio, is pleased with the newly formed 
Association of Hispanic Advertising 
Agencies. He has even spoken at one of 
their meetings. 
"As I told them, it’s in all our interests to 

get together where it is appropriate and 

Mac Tichenor 

develop our industry. That group clearly 
has the will and the ability to do that. We're 
interested in supporting that any way we 
can,” he said of the new association. 
Another development that Tichenor said 

KOKOMO, Ind. Eureka-147 is the 
digital audio broadcasting system that is 
taking the world by storm. 
But in the United States, the reception 

of Eureka has been lukewarm at best. 
U.S. broadcasters have repeatedly stated 
they want an in-band, on-channel (IBOC) 
system so they could use their existing 
spectrum. 
In the United States, there is no spec¬ 

trum readily available for the Eureka sys¬ 
tem. which operates on L-band and the 
VHF band in other countries. Even if 
spectrum were available (and free). 
Eureka typically works on a single fre¬ 
quency network (SFN) where several sta¬ 
tions share the same transmission area 
and the same coverage area. 
In May. Scott Wright, a project engineer 

with Delco Electronics, wrote a Guest 
Commentary (RW. May 15) discussing 
how Eureka could be made more palat¬ 
able to U.S. broadcasters with an idea 
called Time Division Multiple Access 
(TDMA). Wright proposed using TDMA 
to divide the SFN by time and allow each 
broadcaster his own slice of time. 
That way the SFN could be broken down 
into four separate channels and transmit¬ 
ted over four different transmitters. In 
theory, then, existing coverage areas — 
and the economic advantages that go 
with them — could be maintained. 
RW asked Wright to answer some more 

questions on TDMA: 

RW: Could you explain how the unequal 
service would work? 
Wright: With TDMA, unequal coverage 
is achieved by simply adding more power 
or more transmitters on the desired chan¬ 
nel. The coverage is constructed by the 
power and placement of the transmitters. 
With TDMA, the transmission equip¬ 

ment operates as autonomously as any 
AM or FM equipment does today. An 
analogy is the use of a main FM transmit¬ 
ter with multiple translators. The only 

is good for Spanish radio is the addition 
of a Hispanic category in the Radio 
Mercury Awards. 
He cited also the merger between Heftel 

and Tichenor will be good because it pro¬ 
vides the "critical mass" necessary to go out 
and market to non-users of Spanish radio. 

The merger 
With the New Heftel. Tichenor said a 

big part of his job will be to help shape 
and develop the company culture as the 
two companies merge. 
"It’s going to be a culture based on 

working in the interest of our sharehold¬ 
ers and to effectively do that, we are 
going to pay a lot of attention to cus¬ 
tomers and listeners,” he said. 
Tichenor said the group wants to solidify 
its position in markets it is already in 
through duopolies, triopolies or beyond. 
After that, he said he thinks they will look 
at stations in the top 14 or 15 markets. 
"San Diego is a very interesting market. 

There are some other California markets 
that may make sense once we’ve got San 
Francisco and Los Angeles and San 
Diego," said Tichenor. He added that 
there are some up and coming markets 
like Phoenix. Denver and Philadelphia. 

difference with TDMA is that the transla¬ 
tors operate on the same frequency as the 
main transmitter. 
The Canadians are recreating local cov¬ 

erage using alternate methods such as 
cell detachment but are accepting differ¬ 
ent coverage areas and shared equipment 
IRW. Sept 4) 
With TDMA. transmission equipment 

can (but does not have to) be shared if 
the channels are on the same frequency 
and have overlapping coverage. 

RW: Are there going to he enough 6 MH: 
slices to take care of all stations in a 
market like New York? 
Wright: The entire bandwidth of a 
Eureka channel is about 1.536 MHz. This 
frequency is time-shared by four broad¬ 
casters. Thus a simplistic approach is to 
allocate enough spectrum to recreate all 
AM and FM channels. This is 2I8 (100 
FM and 118 AM) channels total giving a 
frequency requirement of 

218 X l53 M̂Hz = 83.7 M Hz 

If we assume that all the current stations 
everywhere fit within the current 2I8 chan¬ 
nels. then about 83.7 MHz of spectrum 
would be required. It might even be less. 

RW: How many transmitters in an SFN 
must he used to cover a given area? 
Wright: A given area is covered by a 
main transmitter as well as several on-
channel repeaters. Because Eureka can 
operate on both active and passive 
echoes, an inherent network gain is real¬ 
ized by using multiple transmitters. 
These on-channel repeaters can actually 

obtain audio from the main transmitter 
over the air negating the need for a costly 
audio feed such as Tl. 
Think smaller and more abundant rather 

than one large transmitter. An appropriate 
analogy could be the cell phone 
approach: 75-foot towers and several 
hundred watts. 

"Our immediate focus is to get the com¬ 
panies integrated, operating efficiently, 
make strategic acquisitions in our exist¬ 
ing markets and a couple of other top 
strategic markets for us and then we'll be 
ready to fill in.” 
Asked for his thoughts on the fact that 

the New Heftel has a stake in not assimi¬ 
lating Spanish-speaking people into the 
U.S. English-speaking culture, Tichenor 
responded that his group has an interest 
in the acculturation of Hispanics if not 
the assimilation. 
"We believe and support that everybody 

in this country ought to learn English it 
for no other reason than to maximize 
their opportunities," he said. 
"Assimilation implies that Hispanics will 
become a non-discernable part ot the 
overall population and I don’t think that's 
appropriate or likely." 
Tichenor used the San Antonio market as 

an example of an acculturated market 
where many Hispanics arc "fluent, com¬ 
fortable and capable in English and yet 
they have chosen to maintain and even 
celebrate their Hispanic roots by maintain¬ 
ing their cultural identity as Hispanics. 
“We have a tejano bilingual format in 

that market that is very successful in a 
very acculturated market and we think in 
the long run that is where the future of 
the hispanic population in this country 
will be." Ó 

RW: Why should the FCC give new 
spectrum to AM and FM broadcasters? 
Whv not auction it ? 
Wright: In Europe, the Eureka spectrum 
is considered "replacement” spectrum. It 
is envisioned that the AM/FM spectrum 
will eventually be abandoned. The gain 
here is CD-quality audio, reconfigurable 
programming, ancillary data capacity (64 
kilobaud), noise and multipath immunity. 
If the Eureka spectrum is viewed as 

replacement bandwidth rather than an 
entirely new service. I believe that the 
FCC could accommodate the change 
without resorting to auction. 
The larger problem is obtaining a "unit¬ 

ed front” of broadcasters and consumer 
electronic manufacturers. 
The HDTV Grand Alliance accom¬ 

plished similar goals, but as long as the 
NAB remains entrenched in IBOC only. I 
don't see much hope for anything. 

RW: Could you respond to the idea that 
although a single owner may own four 
stations in one market, they like to have 
them compete and might not jump at an 
SFN? 
Wright: The fact that stations compete is 
totally irrelevant to whether or not trans¬ 
mission equipment is shared as far as the 
listener is concerned. The economics ot 
sharing equipment in areas of overlap¬ 
ping coverage areas is incentive enough. 
With TDMA. everyone is allowed to 

share equipment if they want to, but they 
are not forced to. Unequal coverage areas 
are formed by adding a channel repeater 
for only that channel to give the desired 
coverage. 
With TDMA. you can place one. two. 

three or four channels on one transmitter. 

RW: Considering that Eureka is using two 
transmitters to cover San Francisco during 
the field tests, no matter how good it 
sounds, broadcasters will still require two 

continued on page I I 

TDMA: Americanizing Eureka-147 
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towers and will build two additional tow¬ 
ers. Due to public opposition, it is 
becoming increasingly difficult to con-

Manager Victor Ives, who came to 
Portland in the 1970s to program 50 kW 
powerhouse KEX(AM), said that he and 

struct radio station towers in urban areas. 
Collins' company. JCO Broadcasting 
Inc., worked closely with the neighbor¬ 
hood association to "cure some long¬ 
standing interference problems." 
KZTW Vice President and General 

, • continued from page I 

Collins said. 
The station has been in the works for 

about 10 years. It was originally going to 
be licensed to the suburb of Fairview 
“because of the way the contours fell for 
nighttime coverage." said Collins. 

Working with neighbors 
"But we improved the contours and 

changed the city of license to Troutdale." 
The towers will be located at the site of 

KVAN(AM) at 1550 kHz. directly across 
the Columbia River near Vancouver. 
Wash., with the KZTW nighttime pattern 
blanketing Portland. 
KZTW will diplex with the two KVAN 

—Victor Ives, KZTW (AM) 
Collins are strong boosters of AM radio. 
Another consideration, however, was 

that the local FM band is full. 
Collins and Ives are currently consider¬ 

ing programming options. One possibili¬ 
ty is all-news, which would make it the 

Two of the top-rated and 
highest billing stations in Portland 
are on the AM dial. 

only station in the 
format full time. 

market with that 

“If we were going on the air tomorrow 
I’d have to give very high 
that,” said Ives. “I think 

consideration 
the market has 

progressed enough 
format.” 

to support an all-news 

Another reason news is 
looked at is because of 

being 
Ives' 

seriously 
previous 

experience as founder of a regional 
network in the 1980s. 

news 

Though the network ultimately folded. 
Ives feels now may be the time to resur¬ 
rect it. He regularly hears from stations 
throughout the area that are still interest¬ 
ed in the service. 

Second station planned I 
Collins and Ives are also putting on 1 

new station in Eugene. Oregon's seconc 
largest city, which sits 100 miles south os 
Portland. That station. KZTU(AM). wi^ 
be on 660 kHz with a 10 kW nondirec 
tional daytime signal. 
The nighttime pattern will also 

nondirectional. but with only 75 W. 
“I could try to get more nighttime pow 

by going directional, but don't think F 
do that." says Collins. “Because of the lov 
frequency. I expect it to cover quite well.” 
The station is expected to sign on early 

next year and might simulcast with 
KZTW. 
"We would add local inserts in Euger 

said Ives. "Between these two signals, 
will cover most of the population cent 
in Oregon.” 
They know that the conventional « 

dom says standalone AM stations are 
a good investment, but both are cert; 
they can make it work. 
“Sometimes conventional knowledge 

wrong,” said Ives. “Two of the top-rat 
and highest billing stations in Portland ; 
on the AM dial. They are consistently in t 
top five. I think AM stations are becomi 
far more viable than they have been.” 

Faith in AM 
Ives added that he has learned about 

station on 860 kHz that recently sold f 
$4.9 million. 
“Somebody believes in AM,” 1 

stressed. “We were watching that becaut 
we wanted to know what it might porter 
for that dial position.” 
Said Collins, “AM is making a preti 

good comeback with talk radio.” 
The two Oregon stations are the onl 

broadcast properties Collins currentB 
owns. He has put eight other stations of 
the air and owned two others during hi 
30-plus years in the business. Thosi 
facilities were in Wisconsin, Minnesott 
and California. 
Ives is also general manager of Portland 

TV station KWBP. an affiliate of the WB 
network. 
"There was talk of combining channel 

32 with KZTW. That would have been 
fun. but probably isn’t in the cards right 
now.” said Ives. 
Collins expects to spend approximately 

one million dollars getting his new sta¬ 
tions on the air. 
He and Ives repeatedly stress their confi¬ 

dence in AM radio and strongly believe 
listeners and advertisers will be supportive. 
"We both happen to be boosters of AM. 

particularly with my background in the 
market with KEX. We probably are more 
enthusiastic than someone else might 
be.” said Ives. 
"Oregon is one of the best radio markets 

in the country.” Collins added. “I’m 
excited about putting these stations on 
the air and so is Victor." © 

Circle (38) On Reader Service Card 



October 2, 1 996 Radio World 1 1 

TDM A: On the Street 
RW asked five people to review the 
questions and original TDMA article and 
discuss how feasible the idea seemed to 
them. The discussions quickly turned to 
political and economic issues. 
“This is much more of a societal issue 

than a technical issue,” said Terrence Baun. 
president of the Society of Broadcast 
Engineers. Baun, who said his opinions 
were not necessarily those of the SBE. 
pointed out that the Eureka system is so 
different from the way U.S. broadcasting 
has developed that the implementation 
would be challenging. 
“That's not to say it is bad," said Baun. 

"just different.” 

Economic advantages 
Small stations would actually like the 

parity of coverage offered by the tradi¬ 
tional Eureka system while large stations 
would want to use the TDMA approach to 
keep their economic advantages. Baun 
noted that WGN(AM) which reaches a 
huge portion of the country, would need a 
tremendous number of repeaters to main¬ 
tain its coverage. Like Baun. John 
Diamantis, chief engineer at WBQB(FM) 
and WFVA(AM) in Fredericksburg, Va., 
said the idea was feasible and interesting. 
“From a purely selfish standpoint. I’d 

like to see Eureka because of the quality 
it could potentially offer,” said Diamantis. 
He said that the TDMA approach, however, 
would require more bandwidth for each chan¬ 
nel than would the standard Eureka system. 

Diamantis also asked where the money 
to pay for all the transmitter sites was 
going to come from. He pointed out that 
in a city like New York canyoned in with 
buildings, stations would need many 
transmitters. 
George Marshall, chief engineer of WBJB-

FM in Lincroft, N.J., agreed that the techni¬ 
cal aspect was not the big issue. He said there 
were huge regulatory, manufacturing and 
even inter-station cooperation hurdles that 
would have to be crossed to adopt Eureka. 
"My bottom line is does the public real¬ 

ly want it?” said Marshall. Noting that 
AM does need some salvation, he said 
many more studies need to be done to 
find out if the public tunes out radio 
because of the sound quality or because 
they have other options. 
"It is hard to evaluate because it is just 

a concept as far as I can tell," said David 
Layer, senior engineer at the National 
Association of Broadcasters, of the 
TDMA approach. 
He said while TDMA addresses the 

sharing equipment concern, the most 
serious problem Eureka faces in the 
United States is spectrum. He also said 
that the HDTV Grand Alliance is not a 
good analogy because spectrum was 
never an issue for digital TV like it is for 
digital radio. Even with TDMA. Layer 
pointed out that stations would not be 
completely autonomous because they 
will have to share timing information. 
Layer said it would be good to see 
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continued from page 9 

full-power transmitters and that sounds expensive. 
Wright: If you envision a transmitter as 50 kW at 500 feet, yes. 
Eureka is best achieved with lower power, lower height “cells” much as an on-

channel booster does on FM. Realize that any digital broadcasting system, in-
band or new-band, will require a greater signal level at the outer limits of the cover¬ 
age area in order to keep the bit error rate low. AM and FM fail gracefully as the 
signal level decreases; all digital systems are ON or OFF. 
Eureka offers multipath immunity which no in-band system can. If you envision 

DAB as a true technological innovation system, then you must consider the benefits 
that Eureka offers. 

some preliminary engineering design 
work and computer simulations on how 
TDMA will work with Eureka. 
“As soon as that information is avail¬ 
able, then I think a real meaningful dis¬ 
cussion can take place.” 
In April, the European Broadcast Union 

expressed an interest in studying the 
TDMA approach to Eureka further. The 
U.S. Working Party I OB which addresses 
broadcasting issues above 30 MHz is 
considering a possible submission to the 
International Telecommunications Union 
asking them to explore TDMA. © 
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Tlie following is Radio World's quarterly listing of RDS stations, equipment and receiver 

manufacturers, and service providers If you would like to de included in tine next listing, 

contact l yin, l\/ioacJow. , ; h zos-< )<)8-76OO, extension 122.Í 

Encoder Equipment 
AEV 
Axcess Global Communications Corp. 
Audio Broadcast Group 
Aztec S.A. 
Broadcast Supply Worldwide 
Circuit Research Labs 
Harris Allied 
Inovonics 
Modulation Sciences 
RE America Inc. 
Rohde & Schwarz Inc. 
SCA Data Systems 
Teli AB 
VG Broadcast 

Data Monitors/Test Equipment 
Belar Electronics Labs Inc. 
Modulation Sciences 
RDS Diagnostix 

Decoder Equipment 
Advanced Digital Systems 
Audio Broadcast Group 
Belar Electronics Labs Inc. 
Harris Allied 
Inovonics 
RDS Diagnostix 
Rhode & Schwarz Inc. 

Data/lnformation Services/Paqinq/GPS 
Circuit Research Labs 
Coupon Radio 
DCI 
Axcess Global Communications Corp. 
Nokia Paging Inc. 
Specialized Comm. 
Terrapin 

EAS RDS Equipment 
Sage Alerting 

RDS Automation Equipment/Software 
Audio Broadcast Group 
Milestone Technologies 

Consumer Receivers 
Advanced Digital Systems 
Audio Broadcast Group 
Axcess Global Communications Corp. 
Delco Electronics 
Denon Electronics 
Grundig 
Harris Allied 
Onkyo 
Pioneer 

Data Recievers 
Advanced Digital Systems 
Aztec S.A. 
Harris Allied 
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 208 

AEV 
Via Saviolo, I /E 
I-4001 7 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 .AfÆ5 -
Robert L. Adams, President _ 
Phone: 800-264-3777 Global 
RBDS paging systems and Panasonic RBDS 
paging receivers 
Reader Service 1 82 

Aztec 
3 I 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 moni¬ 
tor that measures pilot/RDS phase 
Reader Service 128 

DCI 
10121 Miller Ave 
Cupertino, CA95014 
Global positioning 

Delco Electronics 
I 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 155 

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

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

Inovonics 
1 305 Fair Ave. 
Santa Cruz, CA 95060 
Contact: Anne Chaney 
408-458-0552 
Low cost RDS/RBDS Encoder; 
comprehensive Decoder/Reader 
Reader Service 129 

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 

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 06902 
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 1 02 

Terrapin 
1 1958 Monarch Street 
Garden Grove, CA 92641 
IVHS Services/Differential GPS 

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 1 56 

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

Nokia Paging Inc. 
12345 Starkey Road, Suite K 
Largo, FL 34643 
Paging specialists 

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

Coupon Radio 
10 Rockefeller Plaza 
New York. NY 1 0020 
Information services 

VG Broadcast 
Hayworthe Villa, Haywards Heath 
West Sussex RH 16 1 DB 
United Kingdom 
Encoders for radio broadcasters 

El A Web site: 
www.eia.org/cema 
NAB Publication: 

one Applications: Opportunities 
for Radio Broadcasters 
(800-368-5644) 

—--
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Station Freq. 

ALABAMA 
WZYP(FM) 1043 
WRJM FM 93.7 

ARIZONA 
KZZZ(FM) 94.7 
KBZR(FM) 1039 
KEDJ(FM) 1063 
KHOT FM 100 3 
KKFR(FM) 923 
KLVA(FM) 105.5 
KPHF(FM) 88.3 
KRIM(FM) 1043 
KTWC(FM) 103.5 
KZZP(FM) 1047 
KSLX(FM) 100.7 

CALIFORNIA 
KSBR(FM) 88 5 
KRAB(FM) 1063 
KALX(FM) 907 
KPFA(FM) 94 1 
KPFB(FM) 893 
KSIQ(FM) 96 1 
KFMF(FM) 93.9 
KPPL(FM) 107.5 
KVHS(FM) 90.5 
KOHl(FM) 893 
KUFX(FM) 94 5 
KCRH(FM) 899 
KFSG(FM) 96.3 
KHQI(FM) 97.7 
KCRW(FM) 899 
KKBI(FM) 923 
KKGO FM 105 1 
KKLA FM 99 5 
KLSX(FM) 97 1 
KLVE(FM) 1075 
KPCC(FM) 893 
KPFK(FM) 907 
KPWR(FM) 1059 
KREA(FM) 935 
KRTH(FM) 101.1 
KSCA(FM) 101.9 
KTWV(FM) 947 
KUSC(FM) 91 5 
KATM(FM) 1033 
KHOP(FM) 1041 
KFBRFM 89 3 
KCSN(FM) 88 5 
KPLM(FM) 106.1 
KSHA(FM) 1043 
KFOX(FM) 93 5 
KNPR(FM)- 88 1 
KRXQ(FM) 93 7 
KSFM(FM) 102.5 
KSDS(FM) 883 
KPBS FM 89 5 
KYXY(FM) 96.5 
XTRA(FM) 91 1 
KALX(FM) 90.7 
KDFC FM 102.1 
KECG(FM) 88 1 
KEAR(FM) 1069 
KALW(FM) 91 7 
KFFG(FM) 97 7 
KFOG(FM) 1045 
KFRC FM 99 7 
KKHI FM 100.9 
KKIQ(FM) 1017 
KKSF(FM) 103.7 
KUSF(IM) 903 
KSJO(FM) 923 
KCBX(FM) 90 1 
KDB(FM) 93 7 
KUSP(FM) 889 
KSTN FM 107.3 

COLORADO 
KBCO FM 97.3 
KKEM(FM) 96 5 
KCDC(FM) 90 7 
KCFR(FM) 90.1 
KHIH(FM) 95.7 
KKHK(FM) 99.5 
KMJI FM 100.3 
KOSI(FM) 101.1 
KVOD(FM) 92.5 
KWBI(EM) 91 1 
KXKl FM 105 1 
KXPK(FM) 96 5 

CONNECTICUT 
WSHU(FM) 91.1 
WPKT(FM) 90.5 

DELAWARE 
WSTW(FM) 937 

DISTRICT OF COLUMBIA 
WAMU(FM) 88.5 
WASH(FM) 97 1 
WAVA(FM) 105.1 
WDCU(FM) 90 1 
WEBR(IM) 99.5 
WETA(FM) 909 
WGAY(FM) 99 5 
WGIS FM 919 
WHUR IM 96 3 
WKYS(FM) 93.9 
WMMJ(IM) 102.3 
WPFW(FM) 893 
WRCY(FM) 107.7 
WWDC FM 101.1 

FLORIDA 
WAPN(FM) 91.5 
WNDB(FM) 95.7 
WSFPFM 90.1 
WUH FM 89 1 
WAOA(FM) 107 1 

WAFG(FM) 90.3 
WAMR FM 107.5 
W1RN FM 91 3 
WIYE(EM) 101 5 
WRMF(FM) 97 9 
WRIO(IM) 98.3 
WTMI(FM) 93 1 
WDIZ(FM) 1003 
WEAZ(FM) 883 
WHTQ FM 96 5 
WJRR(FM) 101 1 
WLOQ(FM) 1031 
WMFE FM 90 7 

WMMO(FM) 989 
WOCL(FM) 105.9 
WOMX FM 105.1 
WPCV(FM) 97.5 
WTLN FM 95 3 
WUCF FM 89 9 
WWKA(FM) 92.3 
WOWW(FM) 107 3 
WFLZ FM 93.3 
Will FM 917 
WHPT(FM) 102.5 
WLVU FM 106.3 

City 

Athens 
Geneva 

Kingman 
Phoenix 
Phoenix 
Phoenix 
Phoenix 
Phoenix 
Phoenix 
Phoenix 
Phoenix 
Phoenix 

Scottsdale 

Anaheim 
Bakersfield 

Berkeley 
Berkeley 
Berkeley 
Brawley 

Chico 
Colusa 

Concord 
Fremont 

Gilroy 
Hoyward 

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 
Los Angeles 
Los Angeles 

Modesto 
Modesto 

North Highlands 
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 

Boulder 
Colorado Springs 

Denver 
Denver 
Denver 
Denver 
Denver 
Denver 
Denver 
Denver 
Denver 
Denver 

Fairfield 
Hartford 

Wilmington 

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 
Tampa 
Tampa 

WSJT(FM) 94 1 
WUSA FM 100 7 

GEORGIA 
WABE(FM) 90.1 
WCLK(FM) 919 
WGHR(FM) 1025 
WKLS(FM) 96 1 
WMKJ(FM) 96 7 
WNNX(FM) 99 7 
WRFG(FM) 89 3 
WWEV-FM 91 5 
WZGC(FM) 929 
WSTH FM 106 1 
WDMG-FM 99 5 
WJTG(FM) 91 3 
WEAS(FM) 93 1 
WSTR(FM) 94 1 
WRAF-FM 909 
WAFT(FM) 101.1 

IDAHO 
KCIX(FM) 105.9 

ILLINOIS 
KNJZ(FM) 1003 
WRMS-FM 943 
WCIL FM 101.5 
WCBH(FM) 1043 
WLRW(FM) 94 5 
WARG(FM) 889 
WBEZ(FM) 91 5 
WCCQ(FM) 983 
WFMT(FM) 98 7 
WJCH(FM) 919 
WJKL(FM) 94.3 
WJMK(FM) 104 3 
WKKD-FM 959 
WKQX(FM) 101.1 
WLLI FM 96 7 
WNIB(FM) 97.1 
WNUR FM 89 3 
WOJO(FM) 1051 
WRSE FM 88 7 
WXRT(FM) 93 1 
WLS-FM 94 7 
WNUA(FM) 95 5 
WSSD(FM) 88 1 
WZSR(FM) 105.5 
WNIJ(FM) 905 
WEJT(FM) 1051 
WYDS(FM) 93 .1 
WZNX(FM) 1067 
WLLR-FM 101.3 
WAAG(FM) 94 9 
WWTE(FM) 939 
WFYR(FM) 97 3 
WGLO(FM) 95.5 
WSWT(FM) 106 9 
WDBR(FM) 1037 
WPGU(FM) 107 1 
WGFA-FM 94 1 

INDIANA 
WYEZ(FM) 969 
WXKE(FM) 1039 
WSHW(FM) 99 7 
WENS(FM) 97.1 
WZPL(FM) 99.5 
WITZ-FM 104 7 
WZWZ(FM) 92 7 
WWKI(FM) 100.5 
WEZV FM 95.3 
WGLM(FM) 106 7 
WMRI(FM) 1069 
WLTA(FM) 943 
WLEZ(FM) 102 7 

IOWA 
KGRS(FM) 1073 
WMT FM 96 5 
KMGO(FM) 98 7 
KRVR(FM) 106 5 
KMFG(FM) 1033 
KRKQ(FM) 983 
KLYV(FM) 105.3 
KIAQ(FM) 969 
KOEL FM 92 3 
KOLK(FM) 102.3 
KJJC(FM) 106 9 
KDCR(FM) 88 5 
KUOO(FM) 1039 
KAYL FM 101.5 

KANSAS 
KYQQ(FM) 1065 
KLLS(FM) 1045 
KKCI(FM) 102 5 
KFKF FM 941 
KFDI FM 1013 
KICT FM 95.1 

KENTUCKY 
WMMT(FM) 88 7 

LOUISIANA 
WGGZ(FM) 98 1 
KQXL FM 106 5 
KCIL(FM) 107.5 
WYG(FM) 94 1 
KFXY(FM) 96 7 
WNOE-FM 101 1 
KMJJ FM 100.) 

MASSACHUSETTS 
WBCS(FM) 969 
WBUR(FM) 909 
WERS(FM) 88 9 
WGAO(FM) 883 
WGBH(FM) 89 7 
WUMB FM 919 
WJMN(FM) 94 5 
WMJX(FM) 106.7 
WBOS(FM) 929 
WFPB(FM) 919 
WBOQ(FM) 104 9 
WSSH-FM 99 5 
WATD FM 95 9 
WXKS-FM 1079 
WCRB(FM) 102.5 
WAAF(FM) 107 3 
WBPR(FM) 919 

MARYLAND 
WFSI(FM) 1079 
WHFS(FM) 99 1 
WEAA(FM) 88 9 
WERQ FM 923 
WGRX(FM) 100 7 
WIYY(FM) 979 
WOCT(FM) 104 3 
WPOC(FM) 93 1 
WWIN(FM) 959 
WWMX(FM) 1065 
WXYV(FM) 1027 
WWIN-FM 959 
WHH(FM)- 89 1 

MICHIGAN 
WIOG(FM) 102.5 

Tampa WA 
Tampa Wl 

WF 
WF 

Atlanta Wl 
Atlanta W. 
Atlanta W. 
Atlanta Wl 
Atlanta Wl 
Atlanta Wl 
Atlanta Wi 
Atlanta Wl 
Atlanta WS 

Columbus W\ 
Douglas W( 
Macon W 

Savannah W\ 
Smyrna W\ 

Toccoa Falls W 
Valdosta W 

W( 
WL 

Boise W 
W 
W 

Alton W 
Beardstown 
Carbondale MINNI 

Casey KA 
Champaign KK 
Chicago KE 
Chicago KE 
Chicago KK 
Chicago KF 
Chicago KC 
Chicago KI 
Chicago KF 
Chicago KN 
Chicago KN 
Chicago KI 
Chicago K( 
Chicago Kf 
Chicago KS 
Chicago KS 
Chicago KI 
Chicago W 
Chicago W 
Chicago KI 
Chicago KS 
DeKalb KS 
Decatur KI 
Decatur 
Decatur MISSC 

East Moline KC 
Galesburg KF 
Lincoln KC 
Pelan KY 
Pelan KC 
Peoria KI 

Springfield KF 
Urbana KC 
Watseka KI 

KL 
KK 

Bremen KI 
Fort Wayne KS 
Frankfort KS 

Indianapolis KS 
Indianapolis KV 

Jasper KN 
Kokomo KI 
Kokomo KX 
Lafayette KY 
Lafayette W 
Marion W 

Plymouth W 
Terre Haute W 

W 
W 

Burlington KI 
Cedar Rapids KI 

Centerville 
Davenport MONT 
Des Moines KI 
Des Moines KI 
Dubuque KA 
Ft. Dodge KI 
Oelwein 
Onawa NEBRA 
Osceola KI 

Sioux Center KI 
Spirit Lake W 
Storm Lake 

NEVAC 
KF 

Arkansas City KI 
Augusta KI 
Goodland KI 

Kansas City KI 
Wichita KI 
Witchita KV 

KE 
KF 

Whitesburg KC 
KE 
KF 

Baton Rouge KV 
Baton Rouge KI 

Houma KI 
Kentwood KI 

Morgan City KI 
New Orleans KI 
Shreveport KI 

KL 
KE 

Boston KI 
Boston KI 
Boston KI 
Boston K 
Boston 
Boston NEW 
Boston W 
Boston W 

Brookline W 
Falmouth 
Gloucester NEW 
Lowell W 

Marshfield W 
Medford W 
Waltham W 
Worcester W 
Worcester W 

W 
W 

Annapolis W 
Annapolis W 
Baltimore W 
Baltimore W 
Baltimore 
Baltimore NEW I 
Baltimore K 
Baltimore K 
Baltimore 
Baltimore NEW ' 
Baltimore W 

Glen Burnie W 
Hagerstown W 

W 
W 

Bay City W 

HS(FM) 89.5 
ZR(FM) 102.7 
UM FM 91.1 
FR(FM) 893 
PR(FM) 88 1 
LB(FM) 979 
ZZ(FM) 105.9 
QI(FM) 95.5 
LZ(FM) 98.7 
IC(FM) 100.3 
)VI(FM) 89 5 
HS(FM) 89 1 
DP(FM) 88 1 
CD(FM) 99.5 
}RS(FM) 105.1 
JOM(FM) 91.7 
GR(FM) 104.1 
MV(FM) 98.7 
)BM(FM) 889 
AR FM 90.5 
ÎLQ(FM) 97.1 
JW FM 96.9 
LQ(FM) 94 5 
FR FM 103.3 
KR(FM) 1077 
TI(FM) 969 

SOTA 
US FM 99.9 
BJ FM 103.7 
NW(FM) 97.3 
EZ FM 99.1 
CK(FM) 99.7 
EM FM 88.5 
FE(FM) 105.7 
Xl(FM) 106.5 
AI(FM) 90 3 
JZ(FM) 104.1 
OJ(FM) 899 
OWFM 911 
QL(FM) 107.9 
EV(FM) 105.1 
JN(FM) 99.5 
TP FM 94.5 
S FM 98.5 
JOB FM 100.2 
LEV FM 105.2 
G(FM) 102.7 
JN(FM) 99 5 
TP FM 94.5 
JS FM 95.2 

URI 
WA FM 89.9 
MZ(FM) 982 
RC(FM) 929 
YS(FM) 102. 
LC(FM) 89 
/KIM 102.5 
AV(FM) 99.9 
NV(FM) 89.9 
HT(FM) 96.: 
PWFM 101 7 
SX(FM) 93.9 
NT(FM) 105.7 
0 FM 93.7 
HE(FM) 94.7 
LQ FM 104 
VUR(FM) 90: 
MM(FM) 107.7 
JZ(FM) loo.: 
OX FM 97. 
KYFM 98 
BW(FM) 104.9 
UN(FM) 95. 
L FM 92 : 
KBQ FM 106 
KKX FM 104 
/RV(FM) 101 
TQ(FM) 96 
TS-FM 94.' 

NNA 
TR FM 102.1
BR(FM) 97. 
TH(FM) 93. 
KX(FM) 97. 

SKA 
EN(FM) 94 
SY FM 104. 
DW FM 94. 

A 
PR(FM)’ 91 
PR(FM) 88 
MP(FM) 99 
PREM' 88 
UC FM' 98 
MS FM 101. 
VNR(FM) 95. 
YV(FM) 93 
RI(FM) 105. 
MP(FM) 92 
DG(FM) 103 
BI(FM) 107 
RK(FM) 97 
LZ(FM) 96 
PR(FM) 89 
YV(FM)- 103. 
PR FM’ 89 
PR FM’ 88 
PR FM' 88 
NR(FM)- 91. 
UUFM) 98 
EV(FM) 95 
PR FM’ 88. 
PR FM’ 105. 
PH(FM)' 91. 

AMPSHIRE 
BHG FM 101 
LNH FM 98 
GIR FM 101. 

ERSEY 
FPG FM 96 
KDN FM 106. 
ZVU FM 107. 
BSS FM 97. 
MGQ(FM) 98. 
BGO(FM) 88 
FME(FM) 94. 
NNJ FM 103. 
PAT FM 93. 
ADB(FM) 95. 
PST(FM) 97. 
PSC FM 88 

MEXICO 

Detroit 
Detroit 
Detroit 
Detroit 
Detroit 
Detroit 
Detroit 
Detroit 
Detroit 
Detroit 
Detroit 
Detriot 
Detroit 
Detroit 
Detroit 
Detroit 
Detroit 
Detroit 

East Lansing 
Eost Lansing 

Escanaba 
Grand Rapids 

Holland 
Kalamazoo 

Portage 
Port Huron 

Austin 
Bemidji 
Duluth 

Mankato 
Marshall 

Minneapolis 
Minneapolis 
Minneapolis 
Minneapolis 
Minneapolis 
Minneapolis 
Minneapolis 
Minneapolis 
Minneapolis 
Minneapolis 
Minneapolis 
Minneapolis 
Minneapolis 
Minneapolis 
Pequot Lake 

St Paul 
St Paul 
Willmar 

Arnold 
Columbia 
Hannibal 

Kansas City 
St Louis 
St Louis 
St Louis 
St. Louis 
St. Louis 
St. Louis 
St. Louis 
St. Louis 
St. Louis 
St. Louis 
St. louis 
St. Louis 
St. Louis 
St. Louis 
St. Louis 
St. Louis 
St. Louis 
St Louis 
St. Louis 
St Louis 
St Louis 
St Louis 

Springfield 
Springfield 

Billings 
Billings 

Bozeman 
Livingston 

Norfolk 
Omaha 
Omaha 

Beatty 
Boulder City 
Henderson 

Indian Springs 
Las Vegas 
Las Vegas 
las Vegas 
las Vegas 
las Vegas 
Las Vegas 
Las Vegas 
Las Vegas 
las Vegas 
Las Vegas 
Las Vegos 
Laughlin 
Laughlin 

Moapa Valley 
Pahrump 
Panaca 
Reno 
Reno 

Scotty's Junction 
Searchlight 

Tonopah 

Laconia 
Laconia 

Manchester 

Atlantic City 
Camden 

Long Branch 
Millville 

New Brunswick 
Newark 
Newark 
Newton 

Paterson 
Point Pleasant 

Trenton 
Wayne 

Albuquerque 
Santa Fe 

Albany 
Albany 
Albany 
Elmira 

Garden City 
Hempsteac 

WFRS(FM) 
WRHU(FM) 
WSHR(FM) 
WBAI(FM) 
WDFH(FM) 
WFME(FM) 
WFUV(FM) 
WHCR FM 
WHTZ(FM) 
WKWZ(FM) 
WNEW(FM) 
WNYC FM 
WQXR FM 
WRGX(FM) 
WSKQ-FM 
WHUD(FM) 
WBEE FM 
WMHT-FM 
WSIA(FM) 
WMRW(FM) 

NORTH CAROLINA 
WKJA(FM) 
WMIT(FM) 
WUNC(FM) 
WSOC FM 
WXRA(FM) 
WKOO(FM) 
WCXL(FM) 
WTQR(FM) 

NORTH DAKOTA 
KSSS(FM) 
KBTO(FM) 
KDVL(FM) 
KRRB(FM) 
KFNW FM 
KNOX FM 
KQDJ(FM) 
KNDK-FM 
KYYZ(FM) 

OHIO 
W0UB FM 
WKHR FM 
WFCJ(FM) 
WGRR(FM) 
WGUC(FM) 
WMMA(FM) 
WMUB(FM) 
WNKU(FM) 
WOXY(FM) 
WVAE(FM) 
WVXU(FM) 
WWNK FM 
WBWC(FM) 
WCLV(FM) 
WCPN(FM) 
WCSB(FM) 
WDOK(FM) 
WGAR FM 
WENZ(FM) 
WKKY(FM) 
WKSU FM 
WLTF(FM) 
WMMS(FM) 
WNCX(FM) 
WNWV(FM) 
WNZN(FM) 
WOBC FM 
WQAL(FM) 
WUJC(FM) 
WZAK(FM) 
WZJM(FM) 
WLVQ(FM) 
WDFM(FM) 
WGLE(FM) 
WKRJ(FM)-
WGLE FM 
WKKO(FM) 
WGTE FM 
WXKR FM 
WKRW(FM)-
WKBN FM 
WHIZ FM 
WOUZ(FM) 

OKLAHOMA 
KSYE(FM) 

88.9 Long Island 
88.7 Long Island 
91.9 Long Island 
99.5 New York 
90.3 New York 
94.7 New York 
90.7 New York 
90.3 New York 
00.3 New York 
88 5 New York 
02 7 New York 
93 9 New York 
96.3 New York 
07 1 New York 
97 9 New York 
00.7 Peekskill 
92.5 Rochester 
89.1 Schenectady 
88 9 Staten Island 
98.5 Westhampton 

01.1 Belhaven 
06.9 Black Mtn. 
91.5 Chapel Hill 
03.7 Charlotte 
94.5 Eden 
98 7 Jacksonville 
04 1 Kill Devil Hills 
04.1 Winston-Salem 

01.5 Bismark 
01 9 Bottineau 
02.5 Devils Lake 
92.1 Dickinson 
97.9 Fargo 
94 7 Grand Forks 
95.5 Jamestown 
95.7 Langdon 
96.1 Williston 

91.3 Athens 
88 3 Bainbridge 
93.7 Cincinnati 
03.5 Cincinnati 
90.9 Cincinnati 
97.3 Cincinnati 
88 5 Cincinnati 
89 7 Cincinnati 
97.7 Cincinnati 
94 9 Cincinnati 
91.7 Cincinnati 
94.1 Cincinnati 
88 3 Cleveland 
95.5 Cleveland 
90 3 Cleveland 
89 3 Cleveland 
02.1 Cleveland 
99.5 Cleveland 
07.9 Cleveland 
04.7 Cleveland 
89 7 Cleveland 
06.5 Cleveland 
00.7 Cleveland 
98.5 Cleveland 
07.3 Cleveland 
89 1 Cleveland 
91.5 Cleveland 
04.1 Cleveland 
88 7 Cleveland 
93.1 Cleveland 
92.3 Cleveland Heights 
96 3 Columbus 
98 1 Defiance 
90.7 Lima 
91.5 New Philadelphia 
90 7 Toledo 
99 9 Toledo 
91.3 Toledo 
94 5 Toledo 
89.3 Wooster 
98 9 Youngstown 
02.5 Zanesville 
90.1 Zanesville 

91.5 Frederick 

KIRQ(FM) 
KTST(FM) 
KXXYFM 
KVOO-FM 

OREGON 
KZEL FM 
KYTE(FM) 
KOPB FM 
KKRZ(FM) 
KMCQ(FM) 

PENNSYLVANIA 
WRTI(FM)’ 
WFRA FM 
WITF FM 
WRVV(FM) 
WIBF FM 
WROZ(FM) 
WBEB(FM) 
WBYO(FM) 
WDAS FM 
WFLN FM 
WGLS-FM 
WIOQ(FM) 
WKDN FM 
WKXW(FM) 
WHYY-FM 
WMGK(FM) 
WMMR(FM) 
WRTI(FM) 
WPLY(FM) 
WRDV(FM) 
WSTW(FM) 
WUSL(FM) 
WXPN(FM) 
WXTU(FM) 
WWDB(FM) 
WBZZ(FM) 
WDUQ(FM) 
WDYE FM 
WJPA FM 
WLTJ(FM) 
WORD FM 
WRRK(FM) 
WSIH(FM) 
WWSW FM 
WXDX(FM) 
WZPT(FM) 
WRTI(FM)’ 

RHODE ISLAND 
WWBB(FM) 

SOUTH CAROLINA 
WEPC(FM) 
WWDM(FM) 

SOUTH DAKOTA 
KOLY FM 
KRRO(FM) 
KBWS FM 

TENNESSEE 
WSKZ(FM) 
WQZQ(FM) 
WYPL(FM) 
WKXD(FM) 
WMMU(FM) 
WYCQ(FM) 

TEXAS 
KEAN FM 
KSNN(FM) 
KNLE FM 
KAYD FM 
KQXYFM 
KYKR(FM) 
KTTX(FM) 
KTEX(FM) 
KKYS(FM) 
KORA FM 
KTEX(FM) 
KRTK(FM) 
KCBI(FM) 
KDMX(FM) 
KERA(FM) 
KHCK(FM) 
KJCR(FM) 

98.1 Lawton 
019 Oklahoma City 
96.1 Oklahoma City 
98 5 Tulsa 

96.1 Eugene 
02.7 Newport 
91.5 Portland 
00.3 Portland 
04.5 The Dalles 

97.1 Allentown/Bethlehem 
99.3 Franklin 
89.5 Harrisburg 
97.3 Harrisburg 
03.9 Jenkintown 
01.3 Lancaster 
01.1 Philadelphia 
88.9 Philadelphia 
105.3 Philadelphia 
95.7 Philadelphia 
89.7 Philadelphia 
102.1 Philadelphia 
106.9 Philadelphia 
101.5 Philadelphia 
90.9 Philadelphia 
102.9 Philadelphia 
93.3 Philadelphia 
90.1 Philadelphia 
100.3 Philadelphia 
89.3 Philadelphia 
93.7 Philadelphia 
98.9 Philadelphia 
88.5 Philadelphia 
92.5 Philadelphia 
96.5 Philadelphia 
93.7 Pittsburgh 
90.5 Pittsburgh 
102.5 Pittsburgh 
95.3 Pittsburgh 
92.9 Pittsburgh 
101.5 Pittsburgh 
96.9 Pittsburgh 
99.7 Pittsburgh 
94.5 Pittsburgh 
105.9 Pittsburgh 
100.7 Pittsburgh 
97.7 Reading 

101.5 Providence 

88.5 Belton 
101.3 Sumter 

99.5 Mobridge 
103.7 Sioux Falls 
102.9 Sisseton 

106.5 Chattanooga 
102.5 Dickson 
89.3 Memphis 
106.9 Monterey 
102.9 Nashville 
102.9 Shelbyville 

105.1 Abilene 
94.9 Arlington 
88.1 Austin 
97.5 Beaumont 
94.1 Beaumont 
95.1 Beaumont 
106.1 Brenham 
100.3 Brownsville 
104.7 Bryan 
98.3 Bryan 
106.9 Bryan 
97.1 Cleveland 
90.9 Dallos 
102.9 Dallas 
90.1 Dallas 
99.1 Dallas 
88.3 Dallas 

KMRTFM 106 7 Dallas 
KVTT(FM) 91.7 Dallas 
KYNG(FM) 105.3 Dallas 
WRR(FM) 101.1 Dallas 
KNTU(FM) 88 I Denton 
KBNA FM 97 5 El Paso 
KPLX(FM) 99 5 Fort Worth 
KEGL(FM) 97 1 Fort Worth 
KBXX(FM) 97.9 Houston 
KHMX(FM) 96 5 Houston 
KILTFM 100 3 Houston 
KJIC(FM) 90 5 Houston 
KLTO(FM) 104 9 Houston 
KMJQ(FM) 102 1 Houston 
KPFT(FM) 90 1 Houston 
KRBE FM 104 1 Houston 
KRTX(FM) 104 9 Houston 
KTBZ(FM) 107 5 Houston 
KUHF(FM) 88 7 Houston 
KJMZ(FM) 100 3 Irving 
KOOI FM 106.5 Jacksonville 
KMIA(FM) 100 7 Jasper 
KBDR(FM) 100 5 Laredo 
KYKX(FM) 105.7 Longview 
KFMX FM 94 5 Lubbock 
KKMY(FM) 104 5 Orange 
KFTG(FM) 88 1 Pasadena 
KATX(FM) 97.3 Plainview 
KLTN(FM) 93.3 Port Arthur 
KHYS(FM) 98 5 Port Arthur 
KCRN FM 93.9 San Angelo 
KXTN FM 107 5 San Antonio 
KRTS(FM) 92 1 Seabrook 
WACO FM 99 9 Waco 

UTAH 
KSOS(FM) 106 9 Ogden 
KSOS(FM)- 92 1 Salt lake City 
KSOS(FM)- 96 7 Salt Lake City 
KISN-FM 97.1 Salt Lake City 
KLZX FM 93 3 Salt Lake City 
KSOS FM' 98 3 Utah County 

VIRGINIA 
WLTY(FM)- 95.7 Norfolk 
WNVZ(FM) 104 5 Norfolk 
WESR-FM 103 3 Onley 
WCDX(FM) 92 7 Richmond 
WKOC(FM) 93 7 Virginia Beach 

WASHINGTON 
KISM(FM) 92 9 Bellingham 
KDRM(FM) 99 3 Moses Lake 
KXXO(FM) 96 1 Olympia 
KFAE FM 89 1 Richland 
KCMS(FM) 105.3 Seattle 
KGRG(FM) 89 9 Seattle 
KISW(FM) 99 9 Seattle 
KJR FM 95.7 Seattle 
KNHC(FM) 89 5 Seattle 
KMIH(FM) 104 5 Seattle 
KCIN(FM) 106 1 Seattle 
KUBE(FM) 93 3 Seattle 
KUOW(FM) 94 9 Seattle 
KYCW(FM) 96 5 Seattle 
KMPS FM 94 1 Seattle 
KMTT FM 103.7 Seattle 
KBTC FM 91 7 Seattle 
KZOK-FM 102.5 Seattle 
KAEP(FM) 105.7 Spokane 
KDRK FM 93 7 Spokane 
KEZE(FM) 105.7 Spokane 
KUPS(FM) 90 1 Seattle 
KRPM(FM) 106.1 Tacoma 
KVTI(FM) 90 9 Tacoma 

WEST VIRGINIA 
WHCM(FM) 99 1 Parkersburg 
WKWK FM 97 3 Wheeling 

WISCONSIN 
WIZM FM 93 3 LaCrosse 
WERN(FM) 88 7 Madison 
WNWC(FM) 102.5 Madison 
WUWM(FM) 89 7 Milwaukee 
WMYX(FM) 99.1 Milwaukee 
WMSE(FM) 91.7 Milwaukee 

‘translator 

R B D S Mw JUP /nexpe/vs/vely 

. . . with these two, brand-new products, 
INOVONICS has you covered, coming and going! 

710 ENCODER: Just $995 and no computer 
required! The non-volatile memory holds 16 sep¬ 
arate frames of program and format identifiers, 
alternate frequencies, radiotext messages and traffic 
or emergency flags. A built-in data interface lets you 
upgrade later to full dynamic operation for revenue¬ 
generating paging, GPS, coupons, contests, etc. 

510 DECODER: Connects to your existing FM 
Mod-Monitor. The front-panel LCD display shows 
RBDS injection level and allows you to scroll through 
and read all the data groups. An RS-232 port gives 
unlimited access to raw RBDS data for telemetry and 
other in-house functions. 

SS(FM) 97.3 

ORK 
AMC(FM) 90.3 
GY(FM) 99 5 
ZRQ FM 102.3 
SKG-FM 89.3 
DRE FM 92.7 
KJY(FM) 98.3 

Inovonics, Inc. 
1305 FAIR AVE., SANTA CRUZ, CA 95060 U.S.A. 
TEL: (408) 458-0552 — FAX: (408) 458-0554 
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Studi® Sessions 
The Roland VS-880, 

Part II 
See page 27. 

Equipment and Applications for Radio Production and Recording 

Equi=Tech Balances Out the Hum 
Noise and Hum Reduction Technology Starts at the 
Most Logical Place: The AC Lines to the Studio 
by Bruce Bartlett 
with Jenny Bartlett 

ELKHART, Ind. Eliminating hum and 
buzz can be a pain. Ground lifts, match¬ 
ing balanced to unbalanced gear, trying 
extra grounds ... it never seems to end. 
There is a simple solution. Equi=Tech 

offers a symmetrical power system that it 
claims will to reduce the noise floor in a 
studio up to 20 dB and eliminate hum 
and buzz. 
The Equi=Tech system is a black box 

that fills a few rack spaces (or a flight 
case). Inside, a toroidal transformer con¬ 
verts unbalanced power to balanced in a 
process similar to balanced audio lines. 
On the back are several AC outlets for 
studio gear or outlet strips. 

Balancing act 
The system cancels hum with a center¬ 

tapped power transformer. Instead of one 
120 VAC line and one 0 VAC line, you 
have two 60 VAC lines. 
The lines are in phase with each other 

and sum to 120 VAC but connect to the 
center-tap ground out of phase (one is 
+60V. the other is -60V). Any hum or 
noise on the grounding system cancels 
out. Figure 1 makes this clear. 
The unit is claimed to reduce hum, 

buzzes, EMI, RFI — all noise but ther¬ 
mal noise. Because the system eliminates 
electromagnetic interference (EMI) in a 
studio environment, electric guitars no 

longer pick up hum. This is good news if 
your station airs live musicians or cuts 
guitar tracks as a matter of production. 
You need not redo your studio power 

wiring. Just plug the Equi=Tech unit 
between an AC system and your audio 
equipment. Gone are the buzzes and hum 
that plagued you in the past. The compa¬ 
ny says you can expect 10 to 12 dB hum 
reduction in an unbalanced audio system, 
and 15 to 20 dB in a balanced system. 

How it works 
Regular unbalanced AC waveforms are 

not clean sine waves, but are distorted by 
harmonic currents reflected from loads 
such as fluorescent light ballasts. 
Switching power supplies and balanced 
RF filters on an AC line can also leak 

currents and noise to ground. 
With the Equi=Tech system, reactive 

currents generated by the power load are 
symmetrically balanced. They null (sum 
to zero) at the center-tap for a clean, 
noise-free ground. 
The system also prevents ground loops or 

current paths, a major cause of hum. A cur¬ 
rent path is a difference in voltage between 
two chassis that are connected together. 
Even when two different chassis are con¬ 
nected to the same ground, there can be 
different voltages on the two chassis. 
The power supplies in each device 

reflect different voltages onto the chassis 
even with the same ground reference. 
When the chassis are connected with an 
audio cable, current flows along the 

shield and appears at the input as noise. 
In the Equi=Tech system, all device 

grounds are referenced to the transformer 
center-tap. Here, the AC waveform is at 
the zero crossing point, where voltage 
and current are zero. Two components 
grounded here have zero voltage reflect¬ 
ed onto the chassis to cause a current 
path. 
Equi=Tech has done 200 installations 

since 1994. and claims great results in 
several industries. Station KCNA-FM in 
Grants Pass. Ore., is one user. 
Some large automated sta¬ 

tions do not work reliably 
because of excessive ground 
noise. Equi=Tech claims that 
its power system can solve this 
problem. The system meets 
1996 National Electrical Code 
and includes industrial breaker 
distribution, magnetic and 
electrostatic shielding, a dou¬ 
ble-isolated internal chassis, 
transient voltage protection 
and ground fault protection. 

Applications 
Some applications for bal¬ 

anced power are PA systems, radio and 
TV stations, recording studios, film and 
video post studios, home stereos and test 
labs. For the purposes of this article, we 
will limit ourselves to radio applications. 
In monitoring systems, the only sources 

of hum may be the console and associat¬ 
ed equipment. Power amplifiers seldom 
are the hum source. So you can power 

the console and effects off balanced AC, 
and juice the power amps as usual. Just 
lift pin 1 at the power amp input. 
Audio devices may have a “dirty chas¬ 

sis” condition that is usually due to a 
power supply problem, poor internal 
grounding or bad shielding. This causes 
noise even with balanced AC power due 
to voltage on the chassis. 
To find which component has a dirty 

chassis, leave all connections in place 
and turn your system on, one component 
at a time. When noise starts, you've 
found the guilty party. 
To deal with this component, balance its 

audio output with an isolation trans¬ 
former and run the signal into a balanced 
input (some balanced mic preamps can 
handle +4 dBm). 
An alternative is to run its output into 

pins 2 and 3 of a balanced input, and 
float pin 1. Ground the chassis of any 
device with two-prong power cords. 

Field test 
I installed the lowest-cost Equi=Tech 

unit, the ET1.5R, in our microphone test 
lab at Crown to try out for myself. Even 
with no load, it popped a circuit breaker 
when plugged in. 
According to Mark Brown with 

Equi=Tech customer support, the trans¬ 
former requires a high inrush current to 
magnetize the core; 400 amps for 3 mil¬ 
liseconds. After I flipped the breaker a 
few times to “charge up" the transformer 
field, the AC line stayed on. 
To avoid this, a heating and air condi¬ 

tioning-rated breaker (HACR-type) is 
recommended. These are designed to 
shake off the initial high-current 
demands of motors and compressors. 
Our fluorescently-lit mic test lab uses 

all unbalanced equipment, including a 
mic preamp, power amp. real-time ana¬ 
lyzer and an outboard TEF analyzer with 
printer. Power to all equipment is fed 
from a single three-wire outlet strip. 
First I plugged the outlet strip into regu¬ 

lar unbalanced AC power, then into bal¬ 
anced power. Meter readings and head¬ 

phone listening showed balanced power 
made little or no improvement. 

Component count 
This is typical performance with only 

one or two components in the chain. The 
results may be entirely different in a large 
radio station. The more devices in series, 

continued on page 16 

NATIONWIDE 
TOWER SITES 

Want more 
profit from 
your tower site? 
Do you need a tower site? 
We can help! 

Quality Sites - Any Area 
Affordable Rates 
Tower Space Available 
Tower Management 

423.954.1 111 
Direct Dial Ext. 423.954.1470 
Fax. 423.954.3222 
http://www.signal-one.com 
5700 Brainerd Road 
Uptain Building, Suite 407 
Chatttanooga, TN 37411-4001 

Equi-Tech ET1.5R 

Circle (88) On Reader 



October 2, 1 996 STUDIO SESSIONS 
Radio World 1 5 

n:- «• -: Hyperprism Turns Mac 
Into High-quality DSP 
by Ed LaComb 

SYRACUSE, N.Y. I love my Mac. As 
computers go, it is certainly the easiest to 
use and most intuitive hard ware/soft ware 
combination I have found out there. 
The only problem is when 1 head to my 

local software store. There I see 10 aisles 
of PC software and, if I am lucky, one 
shelf for Macintosh. 
Adding further insult to injury, most of 

that small slice of Mac heaven is just 
chintzy game software without very 
much substance. It is almost enough to 
make you trade in that faithful old Mac 
for a (gasp) PC. 
Well Mac gurus, fear not. Every now 

and then, one discovers a piece of Mac 
software that blows the rest away. For the 
Mac-lover in everyone. I would now like 
to introduce you to a neat program from 
Arboretum Systems called Hyperprism. 

as you raise the pointer. 
The direction and velocity of pointer 

movements is recorded as an automation 
file that can be recalled for playback. 
Hyperprism does not actually change 
your source file but only applies an effect 
to it. This saves gobs of disk space. 
Hyperprism looks pretty, but how about 

the guts? Frankly, I have seen better and 
worse, but Hyperprism performs well. 
The reverb programs are as good as any 
heard in outboard boxes, with the excep¬ 
tion of the Lexicon PCM-90. 

continued on page 19 

Getting hyper 
Hyperprism is a sound effects DSP pro¬ 

gram that gives you 21 different pro¬ 
grams to shape soundfiles. The entire 
gamut is here, from modulation effects to 
filters, reverbs to pitch shifters and 
delays to stereo enhancers. It is a thing of 
beauty, and if you are a Pro Tools user, it 
is almost religious. 

First things first. Hyperprism is 
designed to work on any Power PC 
Macintosh. By using the advanced pro¬ 
cessing capability of the PPC chip. 
Hyperprism can create effects without 
add-on hardware or accelerator cards. 
The effects are real time; no rendering 
here. 
The algorithms have 32-bit internal pre¬ 

cision and the program supports 11, 22 
and 44.1 kHz sampling rates and 8- or 
16-bit resolution. You can use it as a 
stand-alone program, or better yet if you 
are a Pro Tools user. Hyperprism is TDM 
(time division multiplexing)-compatible 
and loads into Pro Tools as a plug-in. 
Hyperprism works with standard Mac 

AIFF files and Pro Tools Sound Designer 
II files. One minor annoyance for me is 
that Arboretum uses an authorization-
deauthorization process to make the pro¬ 
gram work on your hard drive without 
the master key disk. 
Look. I paid for it; why do I have to 

worry about losing authorizations acci¬ 
dentally or by a hard drive crash, thereby 
making my investment worthless? Of 
course I would expect Arboretum to help 
out any registered owner if this actually 
happened, but why the inconvenience? 
Having vented that. I note that the actu¬ 

al process of authorizing and deauthoriz¬ 
ing is quite easy and identical to the Pro 
Tools auth/de-auth process. 

Diving in 
So how does Hyperprism work? If you 

are thinking it is a set-and-forget type of 
interface, you are wrong. 
The really cool hook of this program is 

its real time interactive Blue Window. 
Imagine a big blue square with a pointer 
dead center. That is your starting point. 
As you move the pointer during play¬ 

back of your soundfile, you will hear the 
effect you have chosen change with your 
movements. For example, a reverb algo¬ 
rithm will increase the amount of reverb 

S 
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■ A standard platform open architecture means 
simple software upgrades for RBDS and other 
technologies; plus, modular hardware 
design allows for expansion of DSP capacity 
to handle additional functions. 

■ Flexibility in design allows for program input 
in either AES/EBU digital format, analog 
composite, analog left/right, or multiple SCA 
inputs, depending on configuration. 

■ The 802D maximizes audio performance by 
using DSP’s which adhere to the IEEE 
754/854 standard 32-bit floating point format, 
thereby maintaining audio precision and 
dynamic range. 

■ A frequency-agile direct conversion system 
makes the 802D perfect for use in N+1 
applications. 

■ Detailed control and monitoring information 
is available from a unique front panel LCD 
screen, plus front panel adjustment buttons 
provide full control over operating parameters. 
Complete test and analysis information is 
available at front panel BNC connectors. 

The 802D Digital FM Exciter won’t limit your 
facility’s ability to grow and advance in a 
rapidly changing world, providing a solid 
platform for performance and growth... 
only from Continental. 

TEL 800-733-5011 • WWW.CONTELEC.COM 

«C«o| 

STOP 

194B-1996. For 50 years, Continental Electronics has provided excellence in broadcast transmission 
products worldwide. Refuse to compromise... call Continental first! 

¡> C<mtLri£Jití¡l. Clí£tiím¿cA. CiTipxríútúm 
PO BOX 270879 • DALLAS. TEXAS 75227-0879 • 214-381-7161 • FAX 214-381-4949 

Platform For 
The\Future 

r 1996 C E C. Pats Pending 

The 802D 
Digital FM Exciter 

from the world leader in 
advanced RF products puts you in a 

whole new universe of digital performance. 
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Balanced AC Power System 
► continued from page 14 
or the more mix channels in use. the 
more hum: all sources are synched to the 
60 Hz AC. so they add in phase. In a 
large complex, balanced AC power can 
make a huge difference. 
Next I tried the Equi=Tech system in 

my project studio, which includes a digi¬ 
tal eight-track recorder, console, power 
amp. DAT and effects loop. There is also 
a Korg Ml synthesizer that Equi=Tech 
says has a “dirty" chassis. Line-level 
connections are unbalanced and both 
three-prong and two-prong power cords 
are in use. 
I set all the mixer faders to unity gain, 

ran the mixer line output into a DAT 

recorder mic input and turned its gain up 
full. I listened to the noise floor over 
headphones and measured the noise level 
on the DAT meter. The noise consisted of 
hum, hiss and a slight buzz. 
Without the synth, balanced AC power 

made no noticeable improvement. The 
noise floor sounded and measured the 
same with both regular and balanced AC. 
My mixer has a two-prong power cord 

and an ungrounded chassis. Equi=Tech 
customer support recommended I tie the 
mixer chassis to the unit ground terminal. 
Now there was a drop; the hum and noise 
sank 6 dB with balanced power. 
Next came the synth with its dirty chas¬ 

sis, cabled directly to a mixer line input. 

With unbalanced power, 
the noise was buzz and 
hash. With balanced pow¬ 
er. the noise dropped 
another 6 dB to a mellow 
hum and hiss. 

Even quieter 
A direct box made things 

more dramatic. I connect¬ 
ed the synth through a 
direct box into a balanced 
mic input. Balanced pow¬ 
er dropped the noise floor 
by 12 dB. for a total 
improvement of 18 dB. It 
really does work. 

The sweetest sounds in today’s Spanish music, soft ballads to hot 
dance, spell success for your station. Now make your signature 
sound - and your ratings - soar with StereoMaxx from MSI. 

StereoMaxx sets you apart from your competition by making 
your stereo sound fuller, bolder. It’ll make the other stations 
sound flimsy - ’’mono” not macho 
With StereoMaxx, your listeners will swear you’ve improved the 
audio gear. The engineer won’t mind the easy set up. The PD will 
be all smiles. And the GM won’t complain about the cost. 
StereoMaxx is ’’simpático”; it won’t give you the headaches you 
get with other processors. Mariachi, Tejano or whatever comes 
next, your music—and listeners—rate the best. 

Call MSI, the 
stereo authority 
at (800) 826-2603 and 
fire up your sound. 

modulation 

sciences 

inc. 

12A World’s Fair Drive Somerset, New Jersey 08873 
Voice (908) 302-3090 • Fax (908) 302-0206 

Toroidal Transformer Is Heart of Hum-buster Equi=Tech provides not 
only a product, but appli¬ 
cation tips and project engineering 
services. 
The system comes with a white paper 

that covers many more ways to reduce 
hum and noise. The company offers five 
rack-mount models that range from 
12.5A to 41.3A output. Cost ranges from 
$1.349 to $2.889. All rack systems are 
ETL listed. 
Larger wall-mounted systems cost from 

$3,959 to $5,359. Two portable systems 
are priced at $3.859 and $4.859. 

Options include super isolation. 
EMI/RFI filter and European/World 
power conversion. 
Now that the digital audio age is here. 

keeping a low noise floor is more impor¬ 
tant than ever. The Equi=Tech balanced 
power system can be a useful tool to help 
you do that. 
Equi=Tech Corp, is in Selma. Ore., at 

telephone: (541) 597-4448 or toll-free 
(888)-ACSOURCE. Check out its Web 
site at www.equitech.com 

□ □ □ 
Bruce Bartlett is a tnic engineer, 

writer and recording engineer, and the 
author of "Practical Recording 
Techniques” published by Howard 
Sams. Jenny Bartlett is a technical 
writer. Bruce can he reached at (219) 
294-8388. 

Coming in the October 16 
Studio Sessions 

• Spectral Express DAW 
• Power Technology DSP-FX 

• Alesis Nanoverb Reverberator 
• The World According to ARP 

...only in Radi® UI® rid 

ni need lyates a new income source. It comes complete with everything 
id and is expandable as its popularity grows. 

UP 
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(START) 

OPERATE PREVIOUS 

Io © © 
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Time-Temp Announcer seesezz 
PLAY 1 PLAY 2 MIC 

DOWN 

® 
(STOP) 

Til* 

The Best Excuse for 
Shameless Self'Promotion 

This little money generator, on its own phone line, promotes your station at the end of local, 
current time and temperature announcements - you promote it along with an advertising 
package. What a great stretch of your advertising dollars! Selling the ad space to a local 
business with a broad based clientele fills the demographic gaps your station might be 
missing and 

seeshiehs 
Innovative Solutions 

Voice: (615) 228-3500 ❖ Fax:(615) 227-2367 
Fax-On-Demand: (615) 227-2393 Ask for Document #140 ❖ Call for Demo: (615) 227-4022 
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Features and Benefits 

Site expandability that is easy to manage 

4 Operation of one to 256 sites 

V .V. ; 8 to 256 logical channels of metering, 
status, and command, per site 

^sover a single site 

with minimum needs 
• Single or multiple PC monitoring sites 

• Friendly Windows®-based operation— 
simply click on the desired area and its 
information pops up on your screen 

• PC-based voice/DTMF option allows 
monitoring and control of multiple site 
locations from a single dialed number 

or multiple stations with 

extensive requirements 

Multiple 
Station 

Solutions? 
No Problem! 
The GSC3000 Site Control 

System from Gentner takes 

remote control to the next 

level. It provides a system 

that meets the needs of 

broadcasters who require 

extensive control abilities. 

Plus, it accommodates the 

confines of your pocketbook. 

Although still very popu¬ 

lar, the VRC and others that 

model the VRC cannot be 

expanded beyond the 

system's basic capabilities. 

However, operation with 

the GSC3000 can cover 

anything from a single site 

with minimal requirements 

to a large number of sites 

with extensive require¬ 

ments—it's whatever you 

need it to be today and 

tomorrow! 

To accomplish this, 

Gentner uses a modular 

approach with the GSC3000. 

Much like the VRC product 

line, the GSC3000 provides 

micro processor-based 

"smart" units that establish 

the ability to operate trans¬ 

mitters from many locations. 

(The radio "walkaway" 

mode). 
For more information on 

the GSC3000, contact Harris. 

1-800-622-0022 
FAX: 317-966-0623 

http://www.broadcast.harris.com 

33 HARRIS 
©1996 Harris Corp. 
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Hyperprism Processor 64 Years Ago 
Reprinted from Radio World November 5, 1932. 

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. 

Back in 1932, radio shops were in * silver-marshall auditorium amplifier 
great abundance and each carried its 
particular line of products and com 
ponents Fans of tube amplification (| JK 
were able to buy this Silver Marshall 

from such | ¡H y wl 
shop in New Yoik for less than • lf/11 M òY; t 

The circuitry drew 85 W from the 
wall while putting out "maximum 
undistorted output'' of 6 W. It was 
also capable of providing "field cur¬ 
rent" to the loudspeakers of the day that employed field electromagnets rather than 
permanent magnets. 
The unit weighed a lot more than it cost. Shipping weight for the Silver-Marshall was 

38 pounds. 

continued from page 15 

Hyperprism uses a smoothing technique 
that compensates for jerky motion across 
the blue window. It constantly measures 
the distance between your last point and 
your new point and averages the motion. 
The degree of smoothing is controllable, 
so if you actually do want a jerky change, 
you've got it. 
I like the clean pitch shifter, but was less 

impressed with the delays. When you set it 
and forget it, everything is line. But when 
you decide to make a change in the middle 
of your sound file, you get garbage. 
We use the higher, industry-standard 

sample rates at NewCity Production 
Services, so I did not test low sample rate 
quality. Based on experience with other 
equipment. I imagine you would lose 
most of your highs as well as dynamic 
range. But hey. isn't that an effect too? 

I created my coolest effect with 
Hyperprism was by feeding a 1 kHz tone 
into the Ring Modulator algorithm. 
Sliding the pointer around the blue win¬ 
dow created a variable, shortwave radio-
ish heterodyne effect. 
Wild, huh? Thousands of dollars of the 

cleanest high-tech Macintosh computer 
tools available today, just to create the 
sound of an ancient radio. You gotta love 
the '90s. 
If you like the final version of your 

soundfile with its new effect, save that 
version of it to disk by choosing the com¬ 
mand "Process To New Sound File." 
For multipass projects (more than one 

effect on a sound file). Hyperprism 
allows you to place your first effect, save 
the result as a new soundfile and then put 
your second effect on and so on. 
I would prefer true linking of effects by 

feeding one into the other, but at least in 
the digital domain, quality does not suf¬ 
fer from repeated generations. About the 
only thing you will lose is time. Not so 
terrible, if you have enough to waste. 

Easy does it 
Hyperprism, for all of its features and 

flexibility, is easy to use. There are four 
main menus. The File menu gives you 
the basic commands to open and save 
files, create new files and record audio 
into your Mac for later use. 
The next menu is your standard Edit 

menu for cutting, pasting and copying. 
After that, you have the Processes menu 
which is where the individual algorithms 
are. Just pick the one you want, and its 
associated window and blue window pop 
up on your screen ready for you to do 
your magic. 
The final menu is the Window menu that 
allows you to decide which of 
Hyperprism's four main control windows 
you want to see next. If you want, you 
can choose to have all four windows open 
during your session. I found that there 
was plenty of room for all of them, and 1 
was using a simple 15-inch Sony monitor. 
If you use Pro Tools in your studio. 1 

would recommend Hyperprism to you over 
any outboard box that you could put in. 
Combined with the standard plug-ins that 
Pro Tools provides, you have a great start 
on totally digital, onboard effects for your 
creative juices to begin mingling over. 
If you are producing soundfiles for mul¬ 

timedia use. Hyperprism is a great 
choice. So. you see, my Macintosh 
friends, there is a reason after all to stick 
with your Mac. We may not have the 

most software available — or if we do, it 
is not the easiest to find — but we do 
have the best software. 
At just $279, Hyperprism deserves a 

spin. I think you will fall in love with 
your Mac all over again. Arboretum 
Systems is at 915 Cole St., Suite 387, 
San Francisco, Calif. 94117. 

□ □ □ 
For more information, contact 

Arboretum Systems at (415) 626-4440 or 
circle Reader Service 1. 
Ed Lacomb is production director for 

NewCity Production Services, coordinat¬ 
ing production for five radio stations in 
central New York. Contact him at (315) 
472-9797 or edlacomb@aol.com 
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MD Cart Series 
Recorders/Players The DN-995R/ 
99OR recorders anil DN-981F player offer 
all the advantages of MD without the con¬ 
ventional tape cart problems of wow and 
flitter or drop-outs and tape stretching. 
Diese fullf-unction 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 ftir-

ther development of MD technology. 

The 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. The 

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 has 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, 
1 6-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 of255 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 recording time in mono and 74 
minutes in stereo, per disc. The portable unit provides news gathering personnel and 
reporters who are on-fhe-move with shock-proof recording anil playback capabilities 
from 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 (towerfor a full 148 minutes. 

K DN-045R MD Replicator The DN-O45R MD replicator 
I performs exact digital-lo-digital dubs, up to 3.5 times faster 
■ than realtime without the cascade of ATRAC compression. The 

included Windows'" software also allows fool-proof editing during 
replication. 

Denon Electronics Division of Denon Corporation (USA), 221 New Rd. Parsippany, NJ 07054 (201) 575-7810 77ie First Name In Digital Audio 
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Add FTP to Your News Operation 
information flowing “around” the ’Net at 
any moment noticeably affects perfor¬ 
mance. 
“As each data packet is sent,” he said. 

by Rich Rarey University Radio Network Statehouse throughput) to the NPR site. 

annoyance the data 
moved slowly (slow 

He reported that the transmission 
slowed to 5 kbps and took about seven 
minutes to finish the 3.1 MB file transfer. 
The unexpectedly slow transfer (by T-l 

Information Technology systems analyst 
Miles Oliver says the amount of 

Bureau Chief Steve Jess has used the site 
to transmit a news spot 
from his office on a recent 
afternoon, but found to his 

WASHINGTON No 
sooner had the ink dried 
on our first Public 
Domain installment 
about FTP-ing files 
around the Internet, 
when we received a call 
from a well-known publi 
radio producer. 
“I want to use the Internet 

as a free ‘path’ for stations to 
receive our radio series, in case 
they miss a satellite feed of a particular 
episode," he said. "Is this feasible?” 

_ standards) made it impracti-
J I J I 1 T T g cal to turn around the audio 
I J I ■ I I • file for air so close to dead-

line so Jess wound up filing 
_ _ by regular telephone. 

'M AT Tk T ln investigating the poor 
II J |>/| XA I I Al performance of what 

1VJL1AA11 should be a lightning-fast 
FTP transfer, NPR 

“it travels the same route for the life 
of that connection. The routes appear and 
disappear continually and unexpectedly, 
so you probably won’t have the same 
routing each time you connect to a site.” 
So when more people use the Internet 

during a particular daypart, expect to see 
throughput slow down during those pop¬ 
ular high-usage times of the day. 

Ponderables 
Returning to the feasibility of a radio 

program repository, one must consider 
the following points: 
First, is a satellite feed to your client 

continued on page 32 
Feasible, yes. Practical for everyone, all 

the time? Probably not. 
Because of the nature of the Internet, 

you do not have control of the routing 
when the bits leave your computer. 
However, you do have some influence 
over the “first-mile/last-mile” path. 
For example, NPR foreign-based 

reporters were intrigued with the idea of 
filing high-quality audio from their hotel 
rooms and homes or offices. 

Tempus Fugit 
NPR reporter Andy Bowers quickly 

found that such a filing innovation has its 
drawbacks. He recorded a news spot on 
his desktop computer in his London 
home, used his 14.4 kbps modem to con¬ 
nect to the NPR FTP site via his 
CompuServe account, and was dismayed 
to find that it took at least 25 minutes to 
file a 53 second piece. 
Why? Blame that first mile, his dialup 

modem, the slowest link in the chain. 
Still, Bowers admitted, it saved him a 
one-hour round trip to the NPR bureau at 
the BBC Bush House and sounded much 
better than a phoner. 
An account with a provider such as 

CompuServe, which maintains telephone 
access numbers around the world, means 
a local phone call can connect one into 
the NPR FTP site. 
By the way, Bowers has since become 

the NPR reporter in Moscow, and uses a 
dedicated data link to file audio and text. 
In another instance, BBC reporter Chris 

Nuttall found he experienced repeated 
data time-outs in trying to connect to 
NPR through CompuServe from Ankara, 
Turkey. This obviously made FTP trans¬ 
fer impractical. 
He found it easier to simply e-mail the 

audio file as an attachment to the BBC 
headquarters in London, and have the 
BBC play it as an analog signal to NPR 
over our existing fiberoptic lines. Nuttall 
found that using ADPCM digital com¬ 
pression reduced his file size dramatical¬ 
ly, bringing the resultant sound quality 
down to that of a G.722 Switched 56 
transmission. 
He has since successfully e-mailed an 

entire radio piece for NPR’s “Morning 
Edition" and reports he is looking for¬ 
ward to the day when connection speeds 
higher than 9,600 bps will become possi¬ 
ble in Ankara. 

Closer to home 
Back in the United States, the NPR FTP 

site has been used by stations with no 
other high quality point-to-point trans¬ 
mission method. Northwest Public Radio 
(NWPR), for example, filed news spots 
regularly during the Washington State 
flooding in early 1996. Boise State 

right now. The alternative workstation. ( 
Okay, granted, there are already a lot of 

If our marketing department had been 
as talented as our engineers, you’d 

probably be using a Prisma workstation 
Get the whole, hitherto untold 
Spectral workstation story. 

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 
Mac1", 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. j 

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 menus. 
Perfect for broadcast, commercial production, 

multimedia and small home studios. 

8 tracks • Over 250 markers & 99 into 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™ í 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. 

PRODUCER ” for PRISMA“ 

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*724* 
or more tracks • 4 sends & returns + 2 remix 
tracks • Rich DSP features • 10 Undo levels 

• Automated fades, pans, mutes, anx 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 
incl. 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'", Producer™ 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. 
t The software program Formerly Known As Prisma 
Music. Our previous Marketing Department did it. 

ibive SfidioTracks edit screen, below segment editar; tuet dynamics DSP 

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 • fiuto-Conform“* 

Direct VITC lock ■ Drag & drop SEX & 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 

*Rons on Spectral's Prisma™ & AndioEngine™ hardware 

“Optional 

SPECTRAL 
A Euphonix Company 

18800142“ Ave NE,Woodinville,WA 98072 
http://www.spectralinc.com info@spectralinc.com 

TO: 206.487.2931 • Fax: 206.487.3431 • Sales: 800.407.5832 
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Live Show interface 

Since its release, our Live Show Interface 
has met with extreme raves. D-Js are 
excited about the power and flexibility 
this new interface gives them for their live 
shows. 

Their favorite features include: 
• Drag and Drop of commercials and songs 
• Full touch screen integration 
• Forty-two pages of buttons for immediate 

access to over 1000 liners, jingles, songs, etc. 
per shift with up to 99 shifts! 

• Auto Roll of Buttons 
• Pause / Reposition of spots and songs 

Run an unlimited 

Number of Stations 

Out of One System 

There is absolutely no other 
system that can match our 
ability to run multiple stations 
out of one system. Audio Wizard 
for Windows was designed 
specifically for the needs of the 
Super Duopoly. Our state-of-the-
art designs allow 4,6,8, or even 
10 or more stations to be run 
out of one system. With 
numerous multiple station sites 
running successfully for years, 
you can count on Audio Wizard 
for Windows for stability and to 
provide leading-edge 
technology that has been 
thoroughly tested and 
perfected. 

Call-In Show Interface 

This innovative module allows a show engineer or talent to run a call-in show from 
any workstation on the network or even from a modem at a remote site! Our contact 
closure interface can be easily configured to connect to just about any hybrid and 
delay unit on the market. If your stations depends on call-in shows for high-dollar 
revenue then you should depend on Audio Wizard for Windows. 
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2 Clear 
Line 
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Taxes On Hold 
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Lincoln 
jotball Team ON AIR 

Mext 
4 

Clear 
Line 

Mark Denver 
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Bobby Grand Island 
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* AudioWizard for Windows 
The FI&xHzlô Digital Automation System featuring Windows and Novell Technology 

IM 

Windows is a Registered Trademark of Microsoft Corporation. Novell is a Registered Trademark of Novell. Inc. Intel is a Registered Trademark of Intel Corporation. 



...the standard by which 
all others are judged. 

Quality 

Expandability 

Unsurpassed Flexibility 

Most systems still use slower 486, and 
even outdated 386 computers. Audio 
Wizard for Windows uses only name 
brand Pentium computers on every 
workstation, as well as the fastest and 
most reliable hard drives, controller 
cards, network hubs and modems, in 
fact, every piece of equipment is the 
best available on the market today! 

The system is designed with 
expandability in mind. You can quickly 
add more hard drives as your storage 
needs grow, up to 70 gig or more. And 
Audio Wizard for Windows can support 
100 or more workstations...no other 
system can even come close to our 
ability to expand and grow with you! 

24-Hour 

Support 
Audio Wizard for Windows legendary array of features, 
extremely easy to use interface and the ability to 
handle any format, even news, sets the standard that 
no other system can match. Our Digital Reel-Reel, 
VoiceTRAC System, On-line Copy Module and the 
industry-leading Music Automation System are 
second to none. The multi-track Wizard Editor is the 
easiest to use editing software available and has an 
unlimited record length! When you need a true multi¬ 
user, multi-station system with an impressive live 
sound, there is no other choice except Audio Wizard 
for Windows. 

Satisfied Customers 

mow ai scnr non 

Reliability and Redundancy 

Audio Wizard for Windows leads the way in 
equipment and data reliability and backup 
redundancy. All commercial spot drives are 
mirrored as a standard feature, plus drive 
mirroring is available for all system drives. 
The ultimate in redundancy, the hot standby 
mirrored file server provides automatic and 
continuous operation even if your main file 
server or any system hard drive experiences 
failure! Our innovative Local Backup module 
allows a control room computer to continue 
running up to four days worth of logs in the 
event the file server is unavailable and, for 
permanent archiving of spots and songs, a 
high-capacity optical drive is available. Plus, 
all of our name brand computers carry a 3-
year warranty! 

Exceptional AUtlio 
/Quality 

Find out why Audio Wizard™ for Windows is the fastest growing digital audio 
automation system in the world. Call for more information or a free demonstration. 

The measure of any system is how satisfied it's customers are. Customer support has 
always been priority one and we provide exceptional support by having fully trained 
support experts with radio industry experience. Twenty-four hour emergency support is 
available 365 days a year to cover any situation you may encounter. 

f 

neers , 

Prophet Systems, Inc. 800/658-4403 
OFFICES: ■ Midwest 800/658-4403 

■ West Coast 800/886-4808 
■ East Coast 800/699-7039 

L 
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Discover how good your station can sound! 
Audio Processing from CRL Systems 

No matter the size of your station or the size of your budget CRL has a quality system to fit your needs. 
Experience CRL’s audio products for Radio and Television. 

Call us and we will help you jet the most from your audio processing investment! 

FM Radio 

• DP-100 Digital Processor 

•SC-100 Digital RDS/ 
RBDS Generator 

•Amigo FM Processor 

•FM-2G+ Modular System 

AM Radio 

•AM Stereo Amigo 

•AM-4M Mono 
Modular System 

•MBL-100 
News/Talk/Sports 

Television 

•TVS-3003 Limiter & 
MTS Generator 

•TVS-3001 Audio Controller 

•TVS-3005 SAP Generator 

• BAP-2000 Mono Processor 

Audio processing for every market & every budget! 

Circuit Research Labs, Inc. 
2522 West Geneva Drive • Tempe, Arizona 85282-3192 USA 
+1/602 438-0888 • 800 535-7648 • Fax +1/602 438-8227 

E-mail: crl@crlsystems.com • Internet Address: http://www.crlsystems.com 
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SHORT TAKE 

Antex Unveils Two New 
High-end Soundcards 
There are two new high-quality digi¬ 

tal audio cards available from Antex 
Electronics, a manufacturer of high-
end sound cards and audio products for 
the PC. 
Production directors and recording engi¬ 

neers looking to upgrade PC-based digi¬ 
tal audio editors will want to read 
about these. 
The SX-34 adapter is a half-size 

add-on card, compatible with 
386/486/Pentium and PS/2 ISA sys¬ 
tems. It offers multiple sampling 
rates of 5.1 kHz to 48 kHz, 16-bit 
input resolution and features an on¬ 
board buffering scheme two-and-a-
half times faster than DMA transfers, 
allowing glitch-free data transfer. 
The Antex SX-34 offers MPEG 

Layer II bit rate reduction for com¬ 
pression rates of up to 16:1. and supports 
MS ADPCM. IMA ADPCM, OKI 
ADPCM and CD-ROM XA. 
Drivers are provided for both DOS and 

Windows and the SX-34 is fully sup¬ 
ported under the MS multimedia 
extensions. 
Mic, line and aux inputs are featured on 

the SX-34 as well as an on-board mixer. 
Dual device design allows simultaneous 
recording on one stereo channel while 
playing back another. 

Even more power can be realized with 
the Antex StudioCard, a 32-bit memory¬ 
mapped board with four independent bal¬ 
anced I/Os, a 40 MHz DSP. 18-bit sound 
quality, 92 dB dynamic range and less 
than .003 percent THD. 
Multiple adapter capability allows the 

installation of four such cards in a PC for 
16-track recording. An on-board SPx 
expansion connector enables the use of 
optional daughterboards for compression 
or enhanced DSP operations. 
The Antex SX-34 is now available at a 

list price of $695. The StudioCard will be 
available shortly at a list price of $1,595. 

For information, contact Antex 
Electronics in Gardena, Calif., at (310) 
532-3092, or circle Reader Service 54. 

-Alan R. Peterson 

SX-34 Adapter 

DYNAMAX DIGITAL DESK 
The new MX/D digital console 
will be available in September 

for under $11,000 

See us at the WME in L.A., Booth #2159 
or call Fidelipac for more information 

Fidelipac Corporation U P.O. Box 808 □ Moorestown. NJ 08057 U.S.A. 

TEL 609-235-3900 □ FAX 609-235-7779 

The Four-input Antex StudioCard 

>olid 

Quantum FM 

Reliability 

Tel (800) 334-9154 

Fax 1609)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. 

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. 

You need to know more! Call Jeff Detweiler today toll free 

(800) 334-9154. 

Proven reliability 
Maintenance-free FET 
technology 
Self-contained modules with 
own power supply regulator 
Compact size reduces ship¬
ping costs allows affordable air shipment 
Power levels between 300 Watts and 6 kW 
Modular design offers bux only-what-you-need affordability 
and convenience 
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Store up to 16 hours 
ofCD-quality digital 

audio on Instant Replay' 
internal hard disk. 

Print hard copy lists of all 
stored cuts so you always 

know what's where! 

To prove how 
Liy iivc\ 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 

B get your hands on Instant Replay 

A you won't want to give it back either. 

Transfer one cut or one 
thousand between machines 
using the D-NET high-speed 

digital audio network. 

'Nope. Noway. Forget it. 
This Instant Replay is mine." 

Hey, we understand. After all, Instant Replay 

puts 1,000 of his favorite noises right in front of him 

k — ready for instant playback. No other audio player 

■ makes it so easy to be spontaneous and creative. 

■ It’s fast, it’s easy and it’s fun. 

Check it out. One Instant Replay can store * 
*** up to 16 hours of stereo sound. That's 16 hours 

x of sound effects, spots, promos, even entire 

BWe songs — anything — and you can play any 

of them back instantly just by pressing one of 

Si 50 Hot-Keys! There's no need for a computer 

J/ and no need for training. It's self-contained 

and it works right out of the box — just push 

the buttons and go! 

INSTANT REPLAY 

Try Instant Replay Free! 

Call 818-991-0360 

We let Rick Dees use one 
and now he won't give it back! 

—RtxfoUMcT— 
Cool Stuff 

5321 Sterling Center Drive • Westlake Village, CA91361 
(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 authonzed 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 tor 16 hours of storage. 
360 Systems Instant Replay is a registered trademark of 360 Systems. ©1996 360 Systems. 
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PRODUCT EVALUATION with, "TRK Track Cut?”, hit Yes. If you 
have hit the CH Edit button on the mixer 

The Roland VS-880: A Closer Look section for the track you wish to edit, you 
should then see. "TRK Cut Tr. =” followed 
by the number of the track you selected, a 

Part II of II 

by Ty Ford 

BALTIMORE In the last issue of RW 
(Sept. 18) I took a global tour of the 
newest digital audio workstation from 
Roland, the pizza-box-sized VS-880. 
Since then, I have had the chance to play 
with it a bit and even take it out on the 
road. Read on to find out the rest... of the 
story. 
Just shy of 17 inches wide, 12 inches 

deep and 3 inches high, the VS-880 is the 
most complete eight-track digital scratch¬ 
pad I've seen. Its 540MB internal drive 
is. as expected, a little quieter than the 
two mounted in the DM-800. Depending 
on your requirements, it may be too noisy 
for use near open mies. 

Roland VS-880 Workstation 

The VS-880 is very menu- and button¬ 
intensive. The Shift and Play/Display 
functions get used a lot and, even if you 
have an octave-plus-two reach, the but¬ 
tons are far enough apart to require two 
hands. The Play/Display button acts sort 
of like an Escape button, taking you back 
to the top of the menu. You will be using 
it a lot. 

Conversion and compression 
Starting a new production requires that 

you set the sample rate — 32. 44.1 or 48 
kHz — and decide whether or not to use 
data compression. Remember, the VS-880 
offers three: MTI. MT2 and Live. If you 
expect to use more than four tracks, you 
must employ some form of compression. 
The VS-880 has a built-in signal router 

that allows you to choose which input 
jacks are connected to which tracks and 
whether the input is analog or digital. 
I recorded Chris Isaak's "Wicked 

Game” in the uncompressed mode, then 
compared the VS-880 output to the ana¬ 
log output of my Technics SL-P52O CD 
player, using my Mackie 1604 mixer for 
A/B switching. 
I chose the tune because of the fragility 

of the sounds and the reverbs. The differ¬ 
ence was very subtle. The stereo sound¬ 
field seemed to stay intact. No frequen¬ 
cies or lack of frequencies jumped out at 
me. but there did seem to be a very minor 
"hardness” to the sound coming off of 
the VS-880 disk. 
I opened a new production, this time 

using the MT2 record mode (2:1 com¬ 
pression). and recorded the same song 
again. The comparisons were almost 
opposite. Although the stereo field was 
the same and the EQ virtually identical, 
the direct tracks from the CD sounded 
very slightly “harder" or “clearer" than 
the MT2 playback from the VS-880. 
The bottom line is, if you don't like the 

sound of 2:1 compression and you only 

need four tracks, you can run in Master 
mode and still achieve a good balance of 
price and performance. 

Editing 
Because each of the eight tracks on the 

VS-880 has eight Virtual Tracks, you can 
have a total of 64 tracks, eight of which 
are available at any time. You can also 
copy parts from each Virtual Track and 
paste them into a new Virtual Track. 
I decided to start with something sim¬ 

pler: a stereo jingle with V/O tracks, to 
exercise the editing capabilities of the 
VS-880. 

Cut and Erase are too, the manual falls 
short of providing complete informa¬ 
tion. It instructed me to make settings 
for the start and end points without 
telling me which buttons to push to get 
to those settings. 
Experimentation eventually led me to 

the Parameter buttons, but Track Three 
still sat blinking, regardless of what 1 did. 
I went through the process a number of 
times and finally made it. 
Here’s the secret, and a good example 

of how intense the VS-880 menu and 
button routine can be: 
Hit the Track button under the LCD. 

dash and a flashing number. 
The flashing number represents the 

Virtual Track for the track you are on. (In 
case you missed the first installment of 
this review, each of the eight tracks can 
store a total of eight tracks, any one of 
which may be activated.) 
After selecting the right Virtual Track, 

you are now ready to select the IN and 
OUT points. Hitting the right Parameter 
button brings “Trk St=” (Track Start) to 
the top of the LCD screen. 
Now you can use the Time/Parameter 

wheel to dial in the desired In point, use 
the locator buttons or enter the actual 

Recording is fairly simple, and while When the top line of the LCD prompts you continued on page 29 

This ISNT a features war. 
Counting buttons doesn't reveal much about an EAS unit. 
It's the company behind the system that counts. 

Rather than racing to be first. Burk has been quietly perfecting 
an EAS system you'll be happy with, day after day. 

Buy the company, not the box. 
You've said it yourself. Customer service is top priority, and no other 
company in the industry can match Burk s responsive tech support. 

We've been supplying innovative, well-designed equipment to this 
industry for over a decade. Our systems are more than user-friendly; 
they're /wwc/caV-friendly, because we understand what you do. 

Our reputation for on-time delivery means you'll have your EAS unit 
when you need it. So relax... you've got things under control. 

CHOOSE BURK. 

BURK 
TECHNOLOGY 

Toll Free 1-800-255-8090 ■ email: control@burk.com 

This des ice has not been approved by the Federal Communications Commission. This device is not. and 
may not be. offered for sale or lease, or sold or leased until the appnnal of the FCC has been attained. 

The BURK EAS ■ Available Fall 1 996 
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There’s something you should know 
about the 1996 National Electrical code... 

(model ET1.5R shown) 

Balanced power is recognized and approved. 
(Ref: 1996 National Electrical Code Article 530 Part “G”) 

Yes. Equi=Tech did it. But we had lots of help from major morion picture studio engineers representing the audio/video 
industry on the NEC code-making panels. Studios of every shape and size are realizing the enormous benefits that balanced 
power provides. It’s not just the hum and buzz that balanced power eliminates, it’s the increased dynamic range and overall 
sound quality of the final product that invites the most praise. Our customers tell us about the great compliments they 
receive from their clients. One day, your clients could tell you the same great things. (Pat.Pend.) 

Welcome to AC Power for the 21st Century. 

Equi=Tech Corporation P.O. Box 249 Selma, Oregon 97538 

Toll Free: 888/AC SOURCE • Tel: 541/597-4448 • FAX: 541/597-4099 • Internet: www.equitech.com 
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Making Tracks with the VS-880 
► continued from page 27 

number of hours, minutes, seconds and 
frames using the “Numerics" feature. 
This turns the Locator buttons into 
Number Buttons. 
Hitting the right Parameter button again 

brings the "TRK End=” (Track End) field 
up. You can select the Out time just as 
you did the In time. 
Now, hit the right Parameter key one 

more time to get the “TRK Track Cut 
OK?” prompt. Hit Yes. and you’ve just 
done your first edit. 
Ahh, but you have to be careful not to 

inadvertently touch any of the other 
tracks’ CH Edit buttons or you will cut 
audio from those tracks as well; that is, 
unless you went back in and told the VS-
880 not to mess with those tracks. 
Fortunately, the tracks about to be edit¬ 

ed blink on the mini LCD screen. You 
can also check for the correct tracks by 
using the Parameter buttons to look at 
which tracks have been selected. If you 
have selected more than the ones desired, 
you can hit the Play/Display button 
directly under the LCD and start over 
again. 

Marking and erasing 
Erasing was also an experience. I want¬ 

ed to erase the space between the end of 
the first donut and the beginning of the 
second so that I could recognize each one 
better. 
The VS-880 LCD screen — did I men¬ 

tion it’s very small? — doesn’t allow for 
naming or waveform display. You just get 
a black dotted line to indicate the pres¬ 
ence of audio. 
The Scrub feature works something like 

those in the DM-80 and DM-800. I used 

Setting the scrub wheel for 10-frame 
increments gave me enough definition to 
place the Locator markers. 
The VS-880 comes stock with three-

band digital EQ on each track. The EQ 
seemed somewhat less responsive than 

the numbers and LCD curves indicated, 
so I headed for Tony Eichler’s studio and 
his Loftech TS-1 tone generator and fre¬ 
quency counter. 
While the frequency response of the 

VS-880 is remarkably flat from 30 Hz to 
20 kHz, the EQ changes shown on the 
device did not always match what was 
going on. 
The +12 dB we applied to a 12 kHz 

high-shelving setting measured out at 
about 1 dB. We had to lower the corner 
frequency to 6 kHz to get a +3 dB change 
at 12 kHz. 
The time compression and expansion 

algorithms work on music, but were 
somewhat iffy on voice. I tried com¬ 
pressing and expanding a 35-second 
voicetrack by two seconds, both in 
uncompressed and MT2 compressed 
mode. 
Both created some sort of "underwater" 

artifact. It would also be nice to have a 
“before” and “after” indicator to allow 

saved as presets. The quality of the 
reverbs is very good and the vintage gui¬ 
tar amp simulation programs are 
extremely convincing. The VS-880 also 
has two other AUX sends for your out¬ 
board analog gear. 

Note to DM-800 users: Sorry to break 
the bad news, but this board does not fit 
the DM-800. 
The back pages of the manual have list¬ 

ings of all parameter settings, their 
defaults and their ranges. Unfortunately, 
in many instances where the manual is 
incomplete or incorrect. 
To its credit, Roland has published an 

interim series of job-specific simplified 
instruction sheets. Laura Tyson of Roland 
promises that a new manual is due by the 
end of this year. 

Hangups and lockups 
There were also a few strange 

hangups with what I assume is the 
software. Occasionally the system got 
into a Record/Pause mode lockup, 
even though it was on internal sync. 
Several times, although I had already 
hit Stop. I had to hit it again before I 
could get the menu to advance. 

The VS-880 is the 
most complete eight-track digital 
scratchpad I've seen. 

While the VS-880 can be set up for sim¬ 
ple record/playback operation with mini¬ 
mal training, taking advantage of all of 
its features requires the learning and 
retention of a lot of keystrokes. If you 
have a photographic memory and don’t 
mind pushing a lot of buttons to get 
around, it can be a wonderfully powerful 
recorder. 
Alternately, if you lack in any of 

these areas, the VS-880 may seem like 
the Rubik’s Cube of workstations, 
although priced amazingly low for 
what it offers. 
On the other hand, to anybody with a 

cassette portastudio, a failing reel-to-reel 
system or old cart machines, the sound, 
editing and effects of the VS-880 (with 
the optional VS8F-1) will be hard to 
resist. 
Its unbalanced inputs and outputs seem 

a deliberate move to keep it distanced 
from the DM-800. How much of a prob¬ 
lem this will be when operated in high 
RF areas remains to be seen. 

Product Capsule: 
Roland VS-880 Workstation 

Thumbs 
Up 

/ Good 
price/ 

performance ratio 
/ Optional 

effects board 

Thumbs 
Down 

/ Time 
compression 
/ Awkward manual 
✓ Unbalanced I/O 

For more information, contact Roland at 
(213) 685-5141 or circle Reader Service 3. 

□ □ □ 
Ty Ford’s hook "Advanced Audio 

Production Techniques" is available from 
Focal Press. He may be reached at 
tford@jagunet. com 

it to find the end of the first jingle and 
dropped a locate mark. Scrubbing for¬ 
ward to the beginning of the second jin¬ 
gle. 1 dropped a second locate mark. 
From there. I hit the Track button under 

the LCD, and used the Parameter buttons 
to toggle to "TRK Track Erase ?” Then a 
quick poke on the Yes button and the CH 
Edit buttons for tracks I and 2 on the 
mixer. 
It is important to note that 1-1 means 

track 1. Virtual Track I, and that 2-1 
means track 2, Virtual Track I. 
Hitting the right Parameter button 

brought me to "TRK St" (track start or In 
point). I then hit LOCI at which 1 had 
stored the end point of the first jingle. 
Another jab at the right Parameter but¬ 

ton again to get to "TRK End.” then 
LOC2 to enter the time just before the 
second jingle began. One more hit of 
Parameter took me to the "TRK Track 
Erase OK ?" prompt, followed by a Yes. 
The display Hashed "Complete.” 

So where is it? 
I had done it. but I couldn't see the 
space on the tracks on the LCD. To see 
the hole I had to hold down the Shill 
key and poke the Play/Display button 
several times. 1 hit the Shift and Rewind 
buttons together to save my session, and 
moved on. 
Next was the standard "inhale edit" test, 

in which the center of a breath is edited 
out. The user-adjustable scrub wheel can 
be set for broad or fine resolution; from 
Measure, Beat, Marker, Second or 10 
Frames, down to Single-frame resolution. 
Crossfade times are adjustable from 10. 
20. 30, 40 or 50 millisecond settings. 

for more accurate time fit. 
Checking the -91 dBm S/N ratio, we 

noticed that Roland gave the figure in 
context with a +4 output. Using the nom¬ 
inal -10 output at which the VS-880 
operates, we arrived at -88 dBm. 
We also noticed some aliasing artifacts 

while running frequency sweeps in the 
MT2 (2:1) compression mode. At 2.2, 4.5 
and 9 kHz. there were obvious increases 
in noise and harmonics. Eichler com¬ 
mented that, as apparent as they were, 
they were much less obvious than those 
he had heard from ADAT machines. 

MIDI and effects 
The VS-880 has a fairly robust MIDI 

capability and uses MIDI time code 
(MTC) for mastering or slaving to other 
MIDI devices. 
In the Compu-mix mode, the VS-880 

can transmit its mixer settings and opera¬ 
tions as control change or system exclu¬ 
sive MIDI messages that can be used to 
provide mix automation. 
In addition to mix levels. Compu-mix 

also controls EQ. MIX and Aux sends 
and pans. Master level and balance and 
Aux level and balance settings. 
The optional VS8F-I effects expansion 

board with its 100 presets ($395) is a 
"must buy." Through two separate inter¬ 
nal digital busses, it provides 18 reverbs, 
four gated reverbs. nine delays. 10 vocal 
efx, 11 guitar effects, nine guitar amp 
simulators, five bass presets, five 
comp/limiter presets. nine 
chorus/Hanger/phaser/pitchshifter presets 
and twenty others. 
Most of the effects have at least half a 

dozen adjustable parameters that can be 

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 ad! 

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 00’s 

On 50 Compact Discs 

Only $599 
The “A” List with the most-requested 
Pop, AC, and Rock hits! With index 
codes tor automatic sequencers. For a tree 
demo and complete track listings, phone 
or FAX Ghostwriters: 

(612) 522-6256 
For sale to Radio Stations only. 

Firr track listings only circle reader service #220. 

READER SERVICE 220 

BUY-OUT MUSIC - $77 
62 :3O & :60 music beds for .$77 
326 :30 & :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 

Radio Station Data Base 

100% CASS Certified! 
Addresses, Formats, Phone, FAX 

Market Size. Ratings & More! 
Also: Group mailing to 
GMs. PDs, SMs & CEs. 

The Radio Mall 
(612) 522-6256 

READER SERVICE 184 

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. 
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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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MediaFORM Desktop CD 
The MediaFORM/NTI CD generator is 

now available for desktop CD authoring 
and duplication. 
The system combines the powerful 

NT1 CD-Maker Pro and CD-Copy 
Authoring tools with the MediaFORM 
CD-2500 autoloader. 
The combination creates a 2x or 4x 

authoring system that can automatically 

duplicate up to 25 CDs per unattended 
session. With a stock 4X CD writer, a 
74-minute master can be created in 
about 18 minutes. 
The MediaFORM/NTI system consists 

of the autoloader. Yamaha recorder. NTI 
software. SCSI adapter, cables. 25 cad¬ 
dies and 10 CD-Rs. All documentation 
and technical support is included. 
List price of the MediaFORM/NTI 

package is $7.695. 
For information. contact MediaFORM 

at (610) 458-9200 or circle Reader 
Service 134. 

Korg Harmony Module 
Korg USA is distributing the ih 

Interactive Vocal Harmony module. 
This processor generates four-part harmo¬ 

ny from one vocal source and is MIDI-con-
trolled which allows the use of a sequencer 
or keyboard to select the harmonies. 
Three sliders and six buttons adjust lev¬ 

els and placement of the harmonizing 
parts. 

Mic input is on a balanced 
XLR connector and output is 
+8 dBu max on stereo quarter¬ 
inch balanced jacks. Sampling 
rate is 16-bit at 31.25 kHz. 
The ih Interactive Vocal 

Harmony processor has appli¬ 
cations for jingle production 
and music produced for 
broadcast. 
For information, contact 

Korg at (516) 333-9100 or cir¬ 
cle Reader Service 56. 

Furniture for 02R 
Console 

Omnirax. a manufacturer of 
studio furniture, introduces the 
MixStation 02R. designed 
specifically for the Yamaha 
02R digital console. 
The heart of the MixStation's 

ergonomic design is the 
recessed center section hous¬ 
ing the 02R console (not 
included). It features a padded 
wrist brace area and a sturdy

shelf above the meter bridge that can 
support a monitor screen up to 31 inches 
wide. 
Left and right rack areas each have a 

total of 21 rack spaces for ancillary 
equipment. Cable grommets provide for 
neat wiring and casters allow easy access 
to rear inputs. 
The MixStation 02R is available in five 

colors, weighs 240 pounds and lists for 
$1.199.95. 
For information, contact Omnirax at 

(800) 332-3393 or circle Reader 
Service 31. 

NiW FROM Pfl 
Are you still destroying your sound by 

crushing dynamics? 
Now you can increase perceived loudness 

and improve your sound with our 
Psycho-Acoustic Processor 

The Ultrafex II is four processors in one: 
• Dynamic High Frequency Equalizer 
with noise reduction 

• Tunable Time-Aligned Bass Enhancer 
• Surround Sound Stereo Processor 
• Harmonic Exciter To Fatten Your Sound 

A new approach to broadcast audio processing. 
You will hear the difference. 

Dramatically improve your sound 
for only S400.00 

Demo Tape Available 

Request more information from 
Processing Solutions, Inc. 

(216) 546-0967 

Compressor and 
Pitch Shifter 

Wave Distribution will release two new 
products next month: The Empirical Labs 
Inc. (ELI) Distressor analog compressor 
and Wave Mechanics Pure Pitch pitch-shift 

algorithm for the Digidesign Pro Tools. 
The Distressor is a unique classic 

"knee" analog compressor incorporating 
second and third order harmonic 
distortion to emulate the sound of classic 
compressors of decades ago. 

Digital controls, based around large 
knobs with high-resolution numbering, are 
used to select ratio, detector and audio 
modes. The unit has eight compression 
curves, including the 10:1 "Opto" mode 
and a brickwall limiter called "Nuke.” 

The develop¬ 
er claims large 
amounts of 
com pression 
can be used 
while retaining 
a pleasing 
effect, due to 
the device’s 
smooth curves 
and "spongy" 
sound quality. 
Pure Pitch is 

a state-of-the-
art pitch shifter 
that compen¬ 
sates for 
changes in the 
formants of the 
human voice. 
This allows 
natural 
sounding

shifting while maintaining musical 
integrity of other tracks also being 
shifted. 
For information on either product, con¬ 

tact Wove Distribution at (201 ) 728-2425 
or circle Reader Service 159. 

The Source That Makes It Happen! 

EIMAC tubes offer 
a great value to 
broadcasters through 
reliable and efficient 
performance.They are 
available immediately 
from our extensive 
inventory. 

Support from our large 
inventory of EIMAC 
sockets will minimize 
your maintenance 
requirements and 
provide trouble free 
performance from your 
EIMAC tube. 

Broadcast Products 
Transmitter Components 

• Power Tubes 
• Sockets & 

Accessories 
• Capacitors 
• Cavities 
• RF Amplifiers, 

Modules & 
Pallets 

• RF Connectors/ 
Lightning 
Protectors 

• RF Power 
Transistors 

Studio Products 
• CD/Players/ 

Recorders 
• CRTs 
• Camera Tubes 
• Cassette 

Recorders 
• Headphones 
• Microphones 
• Wireless 

Microphone 
Systems 

and many more products! 

X Richardson 
V/Electronics, Ltd. 
IS09002 Registered 

Corporate Headquarters 
(630)208-2200 

Internet: http://www.rell.com 

(800) 348-5580 U.S./Canada Sales 
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FTP and News Transmissions 
► continued from page 21 

stations, an ISDN feed, or mailing a 
copy of the episode out of the question? 
These mechanisms are well-established 
in public radio, but require the coordina¬ 
tion of a number of people. 
The beauty of the FTP site is that no 

human need supervise the transfer of files. 
Second, do your targeted stations have a 

computer with sound card, an Internet 
service provider, and if necessary, a 
modem? If not, an FTP site will not help. 
Those stations that must use a dial-up 

modem to receive audio files will find 
the amount of time to download a hour-
long radio program to be painfully 
significant. The large download (several 

hundred MB) can take hours to complete. 
Stations affiliated with colleges and uni¬ 

versities could connect to their institu¬ 
tions' data pipeline as did Northwest 
Public Radio, and enjoy the benefits of 
high-speed data transmissions that reduce 
download time to minutes, not hours. 
To continue, as owner of the repository, 

do you operate the server out of your 
office, and do you have a fast dedicated 
data link to your Internet provider? 

Speed and security 
If not, you will still need a fast data link 

just to place your audio files on to whatev¬ 
er server you have contracted. If you have 
the server computer in your office, 

obviously you must take extra steps to 
ensure it will be available when you need it. 
This means uninterruptible power supply, 
security log-in. tape backup and so forth. 
Having a fast link to the Internet means 

that you have considered the “last mile," 
that the path to your site will not be the 
clog in the data stream. 
Some organizations have successfully 

pursued the “audio repository" concept; 
Kansas Public Radio has been maintain¬ 
ing its audio repository for some time 
now, and it is extremely easy to use. KPR 
affiliates simply use a web browser to 
connect to the site. 
Each weekday, the KPR staff prepares 

the day’s news feed, and the affiliate 

And they 're using Crown transmitters! 

Intelligent life 
discovered! ' 

Fully integrated and intuitive FM transmitter 
products as close as your broadcast dealer. 

A universally intelligent choice. 

0croujn 
broadcast 

1718 W. Mishawaka Road, PO Box 1000, Elkhart, IN 46515-1000 
Phone: 800-294-8050; Fax: 219-294-8222 

need only click on the filename (classi¬ 
fied by YearMonthDay.WAV) to down¬ 
load it. 
Each audio file is recorded at 22 kHz 

sampling frequency as a 16-bit, uncom¬ 
pressed WAV file. The sound is splendid, 
although the file size for a seven-and-a-
quarter minute feature was over 
18,653,000 bytes! 
Our download time using a 14.4 kbps 

modem would have been about four-and-
a-half hours. Because the four KPR affili¬ 
ates all have T-l connections to the 
Internet, their download time is metered 
in minutes, not hours. 
KPR news director Nick Haines says 

that prior to the KPR “net,” affiliates had 
only two filing choices: mail or tele¬ 
phone. Since the KPR networking project 
was commissioned, affiliates now enjoy 
timely access to high-quality regional 
news material and the ability to telecon¬ 
ference as well. The latter enables affiliate 
news directors to attend KPR meetings 
without spending hours driving to them. 
When KPR has material to send to 

NPR, Nick Haines simply creates the 
audio file and places it on the web site. 
NPR technicians, in turn, need only start 
a web browser and click on the file name 
to receive it. 
Is FTP right for your needs? With a 

modicum of equipment, it can make an 
economical, high-quality audio transmis¬ 
sion path where no practical real-time 
alternatives exist. Or, it can be a frustrat¬ 
ingly slow and balky process that can 
make you yearn for an extended vaca¬ 
tion. The difference between the two, 
apparently, is a wise perspective. 
Until next month, 1 remain Your 

Obd'n’t eng'r. 
□ □ □ 

For information on FTP sites, contact 
the following people mentioned in this 
series: Nick Haines, news director at 
Kansas Public Radio (e-mail: 
nhaines@falcon.cc.ukans.edu) or B. Dale 
Harrison, news director, Northwest 
Public Radio (bdharrison@wsu.edu) 
Rich Rarey is technical director of 

NPR 's "All Things Considered." Contact 
him at rrarey@npr.org 

MOVING?... 
Don’t leave us behind! 

Mail or fax 
your current label 
and new address 

(with effective date) to: 
Circulation, RW, 
PO Box 1214 

Falls Church, VA 
22041 

or 
FAX 703-99Ô-2966. 

Address changes 

will be processed 

within four weeks of receipt. 

Thanks! 
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Running Radi® 
Your Resource for Business, Programming & Sales 

See page 42. 

Burglars Hit Phoenix Tower Site 
Was that a rat, a burglar or his imagina¬ 

tion? The question was answered when 
the shop light came on and Bill heard the 
clanking of tools. 

by Ernie Hopseker 

In August, burglars struck at the tower 
site of KGME(AM), "The Game" in 
Phoenix. Ernie Hopseker, Director of 
Engineering for New Century Media, 
writes about the incident for RW. 

Bill Eisenhamer, chief engineer of 
KGMEt AM)/KEDJ(FM). noticed he had 
remote control but could not turn on the 
transmitter, and went to investigate. 
While on Shaw Butte, he noticed that the 
tower lights over at KGME in Glendale 
were on. He realized that power was on. 

Scene of the Crime. The Back Door at the KGME Site 

PHOENIX Sometimes, big heroics 
come out of small incidents, and some¬ 
times, quick thinking works better than 
cowboy valor. 
On Aug. 14. a monsoon storm hit the 

Phoenix metropolitan area with winds up 

so apparently something else was causing 
the off-air condition at KGME. 

Early signs of trouble 
After driving through downed trees and 

power lines, through miles of intersec¬ 
tions without traffic signals, he arrived at 

I A chase around the antenna field ensued. The two were finally caught, 
after one was bitten by a police dog. 

to 115 miles per hour. Power poles twist¬ 
ed off. trees tumbled, traffic signals went 
out and radio stations went off the air. 
Most of us know that feeling of dread. 
When the storm hit. 1360 "The Game" 
went down, as did 106.3 "The Edge.” 

74th and Camelback. Bill unlocked the 
front gate and drove to the rear of the 
building. 
The site is in a residential neighbor¬ 

hood. It is fenced and alarmed, but it had 
been hit by two burglary attempts in the 

previous month. Bill had placed deadbolt 
locks on both doors so that any future 
burglars, lacking a key, would be trapped 
in the building. This would help police 
catch them when the alarm went off. 
As he approached the darkened build¬ 

ing, Bill noticed the deadbolt lock mech¬ 
anism lying on the concrete step in front 
of the door. A rag stuffed in the hole kept 
light from escaping through the lock 
opening. He froze, and heard noises from 
inside the building. 

Face to face 
At this point. Bill made a decision that I 
think may have saved his life. He 
returned to his truck, started it quietly 
and left without lights, locking the gate 
behind him to impede the intruders’ 
escape. From the safety of a 7-Eleven 
parking lot, he called 911, and seven 
police cruisers arrived. 
Back at 74th and Camelback, the cars 

continued on page 41 

Audio Highway Debuts 
With Internet ‘Radio ’ 
by Frank Beacham 

NEW YORK Promoted as the 
world’s first Internet “radio,” the 
Listen Up Player is scheduled for final 
field testing in November and is slated 
to go on sale to the public in the first 
quarter of next year. 
The tiny device weighs less than four 

ounces and is smaller than a pack of 
cigarettes. A product of start-up Audio 
Highway, it will for the first time 
allow Internet users to hear on-line 
broadcasts away from their personal 
computers. 
“With a Listen Up Player and an 

Internet account, consumers will be 
able to simply peruse and select audio 
versions of news, information, enter¬ 
tainment, education, books and busi¬ 
ness selections for storage and replay 
through their Listen Up Player.” said 
Nathan Schulhof, president and CEO 
of Audio Highway. Cupertino. Calif. 
As in conventional radio broadcast¬ 

ing, all Audio Highway content is 

advertising-supported and delivered 
free of charge to listeners. Unlike con¬ 
ventional broadcasting, however, lis-

The Listen up Player allows 
Internet portability. 

teners can choose from a vast array of 
programming on demand and select the 
type of advertising they want to hear. 

Audio Highway will use the 
Internet’s World Wide Web as the 

continued on page 37 

WOUT YOU 

Get into the game and become a Prime Sports franchisee! 

Designed to make your station a revenue leader. Prime Sports' all-star programming can be easily localized to meet the demands of both 
listeners and advertisers. And, with Prime's extensive marketing and merchandising support, you’ll have everything you need to be a winner! 

Don't get left on the sidelines! 

Call today to get the exclusive L I 11 1 I Check out our live broadcast 
rights for your market! from the Omni Hotel 

214-402-4500 J,. ... zJ at the NAB! 
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COLE'S LAW 

Public File Rule: Changes Ahead? 
by Harry Cole 

WASHINGTON The local public-
inspection file is kind of like an appendix. 
We are all supposed to have one. but it’s 
not at all clear what good it does ... and it 
can be a serious pain if it gets messed up. 
The main difference between an appen¬ 

dix and a public file is that the obligation 
to have an appendix is imposed on us by 
nature. The obligation to keep a public-
file is imposed on us by the commission. 
You would like to think that maybe 
something could be done about that. Yet 
the public file requirement has been with 
us for three decades. 
As you know, each broadcast licensee 

must maintain in its public file a collec¬ 
tion of documents relating to the 
licensee’s operation. These include 
copies of certain types of applications, 
ownership reports, employment reports, 
requests for political time and the like. If 
you do not have a list of documents you 
are supposed to have in your file, get one 
from your communications counsel. 

Open access 
The oft-stated purpose of the public file 

is to permit members of the public, the 
great unwashed, access to information 
concerning each station's operation. The 
trouble is that (a) the documents in the file 
don't really provide much useful informa¬ 
tion, although the uselessness of the 

documents probably doesn’t make much 
difference because (b) even if they know 
that those documents are available (which 
they probably don’t), the great unwashed 
do not generally bother to review those 
documents anyway, in part because (c) the 
location of any station's local public file is 
likely not known or easily knowable by 
the vast majority of the public. 
(To develop some empirical data on 

this, and also to inaugurate our new e-
mail address, we invite you to e-mail us 
at coleslaw@erols.com telling us about 
how many people have asked to see your 
public file in the last five years. We will 
report the results in a future column.) 
The public file might ordinarily seem to 

be one of those "regulatory underbrush" 
rules that the commission has made a 
point of eliminating in recent years. 
Unfortunately, when the FCC was 
defending its initial efforts to deregulate 
the broadcast industry in the early and 
mid-1980s, the commission relied heavi¬ 
ly on the existence of the public file rule 
to justify deregulation. 
According to the commission, while 

deregulation was taking the agency out of 
the day-to-day review of station opera¬ 
tions, the public would still be able to 
keep on top of those operations through 
review of the public file. 
The theory went that the ever-vigilant 

public, regularly reviewing public files 
everywhere, would engage in a 

“dialogue” with broadcasters based on 
that review. Ultimately, the FCC would 
look to the public to uncover misfeasors, 
who would then be brought to justice. 
While many might agree that that sce¬ 

nario was significantly less credible than 
your average episode of “The X-Files,” 
the Court of Appeals bought the argu¬ 
ment in the '80s. As a result, any aban¬ 
donment of the public file requirement at 
this time would presumably have to 
include some explanation of the impact it 
might have on the continuing deregula¬ 
tion effort by the FCC. This could 
explain why the public file rule has 
enjoyed such exceptional longevity 
(much like the cockroach in that respect). 
In August, however, the commission 

indicated that some move might be afoot 
to revise the public file rule. The FCC 
issued a public notice soliciting com¬ 
ments on four petitions for rule making 
proposing changes in the rule. While 
none of the petitioners fiat-out urges the 
complete elimination of the rule, all offer 
practical suggestions that would make 
the rule somewhat less, er. unrealistic. 

New owner, old files 
One petition proposes that somebody 

who acquires a station through an assign¬ 
ment of license should not be required to 
ensure that the station's public file con¬ 
tains all the documents that the former 
licensee was required to maintain. The 

Carey) and Lauren Colby. The fourth was 
filed by Anne Goodwin Crump (of 
Fletcher. Heald & Hildreth) on behalf of 
a client. 

That these petitions have made it to the 
"public notice” stage is significant. If the 
commission had no interest in acting on 
them, it simply would have ignored them, 
pretending they were never filed. Indeed, 
that was pretty much what had happened 
to three of the four: while the Tillotson 
petition was filed in July. 1996. the oth¬ 
ers were filed between August, 1993 and 
March, 1995 — meaning that they had 
been sitting around for up to three years 
gathering dust before now. 
The apparent movement of these petitions 

may indicate that someone within the FCC 
has decided that the time has come to 
revise the public file rule in some way. If 
that is the case, we suggest that broadcast¬ 
ers take this opportunity to let the commis¬ 
sion know the nature and extent of their 
practical experience with that rule. 
Bear in mind that none of the four peti¬ 

tions proposes the elimination of the rule; 
rather, each petitioner would simply 
maintain the rule, but tweak it in one or 
another respect. If broadcasters think that 
the public file rule is an anachronistic 
obligation that serves little or no useful 
purpose, now might be a good time to let 
the commission know. 
Don't hold your breath for immediate 

action, though. We are only at the begin¬ 
ning of a process that could take several 
years. If the commission decides to con¬ 
sider some rule changes, it must next 
issue a notice of proposed rule making 
inviting more comments and reply com-

Is Your News Feed 
Eating Away 
Your Profits? 

United Press International’s radio network is 
substantially less expensive 
than your current news feed! 

How? For starters, UPI hets no required packages. You pay for only 
the programming you need. With UPI you’re never charged for 
special events coverage 

UPI offers news 24 hours a day, sports 16 
times a day, and business all day long, 
including morning reports live from 
London, all without network commercials. 
We ¿liso have the industry’s widest variety 
of one-minute features that are topical, 
timely ¿ind keep listeners interested. 

Call now to find out 
how much you can save 
by gaining the UPI advantage. 

(800) 
503-9993 

proposal is based on the largely incon¬ 
testable notion that documents relating to 
the former licensee are irrelevant to the 
new licensee's operation. 
The three other petitions all suggest that 

a station should be allowed to keep its 
public file exclusively at the main studio, 
regardless of whether the studio is locat¬ 
ed in the station's community of license. 
In the credit-where-credit-is-due depart¬ 

ment. three of the four petitions were 
filed by attorneys or law firms in their 
own names. They were David Tillotson. 
Marjorie Esman (for the firm of Hardy & 

ments. Still, the FCC has taken the first 
step. If you want to see the rules revised, 
encourage the commission to continue to 
move in that direction. 
If you want to advise the commission of 

your position on these or any other mat¬ 
ters, you should first consult with your 
communications counsel. 

□ □ □ 
Harry Cole is a principal in the 

Washington-based law Jinn of Bechtel & 
Cole. Chartered. Contact him at (202) 
833-4190. Now you can also reach him 
on the Internet at coleslaw@erols.com 

LIGHTS êOUT 

DICK BRESCIA ASSOCIATES (201) 385-6566 

ANCMOlX 

Five shows per week—54 minutes each. 
BARTER, NO CASH PAYMENTS! 

Schedule the best in “CLASSIC RADIO” with 

Hosted by Radio Hall of famer STAN FREBERG the man who 
drained Lake Michigan and filled it with hot chocolate 
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(MANAGER'S NOTEBOOK 

Manage by Wandering Around 
Part I 

by Sue Jones 

SPRINGFIELD, Va. One of the most 
effective things a general manager can do 
is get out of the office and talk with the 
staff on a regular basis. Tom Peters calls 
this “management by wandering around" 
but successful leaders have used it for 
centuries. Abraham Lincoln spent more 
time out of the White House than he did 
in it. This seemingly simple technique 
has multiple benefits. 

Improve decision making 
By getting out and talking to the staff, 

you find out what is happening. Visit the 
site of one of your remote broadcasts, to 
mingle with the staff, the client and your 
listeners. Accompany sales representa¬ 
tives on calls to see the client interaction 
and to look for ways to improve it. 
As the general manager, you must seek 

and demand reliable, up-to-date informa¬ 
tion. Certainly you should not wait for 
every fact before making decisions, but 
the more sources contribute to the 
process, the more balanced and correct 
your decisions will be. You can act swift¬ 
ly and decisively if you have real-time 
information. 
You then need not rely only upon reports 

from department heads to make your 
decisions. No manager is more powerful 
than one who knows the facts. Once the 
staff and department heads are aware that 
you have facts first hand, they will be less 
likely to present slanted or incorrect infor¬ 
mation to you. The information that you 
receive from your staff will be more accu¬ 
rate because it will be direct, unbiased by 
filters and prejudices. They will under¬ 
stand that if you doubt the information, 
you may then go to the source to make 
your own observations. 
In an informal setting, people tend to be 

more relaxed, more direct and more 
truthful than they are in a formal meet¬ 
ing. Seek and encourage honest talk if 
you want to know the truth. 

Build loyalty and commitment 
President Lincoln called on Congress 

regularly. He was the first sitting president 
in more than 25 years to attend a regular 
working session of the Senate. He knew 
he needed the help of representatives and 
senators. One of the first steps in gaining 
support is to be visible and accessible. 
Human contact, instead of written memos 
and e-mail, is an excellent way to convey 
the message that you are all a team. 
Bill Marriott Jr. stops to shake hands 

with every uniformed worker on his fre¬ 
quent inspection tours of the chain’s 
hotels. He poses for pictures with most of 
the employees he meets. Most workers 
are eager to shake hands with the man 
who manages the empire. 
When the Civil War ended. Lincoln was 

in the field, returning from a trip to the 
recently captured Confederate capital of 
Richmond, where he had toured the city, 
sat in Jefferson Davis’ chair and heard 
the troops break into cheers. 
One of the most effective ways to gain 

acceptance of a philosophy is to show it in 
your daily actions. By entering your subordi¬ 
nates’ environment — by establishing fre¬ 
quent human contact — you create a sense of 
commitment, collaboration and community. 

Bill Marriott says of his frequent visits 
to the hotels, “More than half of this is 
about morale. If the workers can see me. 
it helps them personalize the company. 
And in the end, good morale means good 
productivity.” 
If subordinates know that they have 

genuine easy access to their leader, they 
tend to view the leader in a more posi¬ 
tive, trustworthy light. Their thinking: 
"This manager really wants to hear from 
me, to know what I think and what is 
really going on and must be committed to 
making things work.” 
Morale is enhanced further when they 

see the manager setting a good example. 

If your subordinates can stand the pressure 
of the front lines, so can you. Demonstrate 
it regularly. Lincoln made a point to 
inspect personally every state regiment of 
volunteers that passed through 
Washington on their way to the front. 

Enhance morale 
Take this opportunity to heap praise on 

individuals and teams that have improved 
performance. Give a good, honest, hardy 
handshake and mean it. This type of per¬ 
sonal contact will help show the staff that 
you appreciate their efforts. Take this 
time to tell them of your vision for the 
station and how they are helping to 

achieve it. Let them know they are doing 
the hardest work and deserve the greatest 
credit. Marriott says, “Celebrate your 
people’s success, not your own.” 
Remember that everyone likes a com¬ 

pliment. Offer them when they are gen¬ 
uinely deserved. A former boss asked me 
one day, "How is the manger who has the 
toughest job in the company? I have 
always admired how you hang in there, 
meeting the biggest challenges and solv¬ 
ing the most difficult problems.” At that 
point, I would have walked through walls 
for him and I still remember that compli¬ 
ment 12 years later. 

□ □ □ 
Sue Jones is a principal in Bisset 

Communications, a communications 
management firm located in the 
Washington area. Contact her at (703) 
503-4999. 

Circle (2l 0) On Reader Service Card 



Were happy to report that the oew 
DSE 7000FX no longEr has side effects 

Now they're on board. After 
years of getting your effects on 

the side, now you’ll find the 

best digital effects are right 

where you need them. On 

board the fastest, easiest-to-use and best-selling 

workstation in radio: the new DSE 7000FX. 

Compression By OPTIMOD. Nothing sur¬ 
passes OPTIMOD for louder, cleaner, punchier 

sound. You get crisp, clean compression without 

the clipping or distortion that can come from 

some digital compressors. In fact, this one effect 

is so good, stations and studios are calling it “killer.” 

Reverb by Lexicon. We’ve included the world’s 
most revered name in reverb. Lexicon’s rich, 

smooth, and uncolored effect is free of “twang” 

or “being.” So you get a spaciousness and depth 

of ambience that always sounds pure, natural, 

and believable. 

EQ by Orban. With a simple keystroke you 
get the flexibility to create, correct and shape 

sound. Notch out unwanted sounds. Even 

choose from a variety of broadcast-related EQ 

presets including everything from a telephone 

patch to a padded cell. That should put an end 

to those side effects once and for all. 

orban 
H A Harman International Company 

© 1996 Orban, Inc. Orban, Lexicon and OPTIMOD are registered trademarks. 1525 Alvarado St., San Leandro, CA 94577 USA 

Phone 1 •510-351 »3500 Fax 1-510-351-0500 E-mailcustserv@orban.com 
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Ponder Web Page Pros, Cons 
by Richard Mertz 

FAIRFAX, Va. You can't escape it. 
Whether you are reading newspaper 

ads. watching TV. reading a company's 
letterhead or passing a billboard, you 
cannot miss the familiar "www.” These 
three letters, usually in lower case, indi¬ 
cate that more detailed information 
awaits anyone with access to the 
Internet's World Wide Web. 
"The web" is fast becoming the newest 

advertising medium. Unlike conventional 
print or broadcast media, a web page gives 
the advertiser an opportunity to make up-
to-the-minute changes to detailed informa¬ 
tion about products and services. 
You may have seen news stories recently 

that raise questions about how many 

people are staying with the Internet; some 
observers point out that many try it but 
don't stay. Others note that most of the 
advertising is by computer companies, 
and they ask whether anyone else is mak¬ 
ing money on it yet. These are valid ques¬ 
tions. But if you have not yet done so. 
educate yourself about the Internet now. 
The future of the web remains bright. 
What does this have to do with radio? 
As Barry Mishkind pointed out in an 

article about the Internet in the Sept. 4 
RW, people are signing up for Internet 
access accounts. In some cases, for as lit¬ 
tle as $13 a month, you can get unlimited 
Internet access time and the software. 

I signed up for one such Internet service 
with Erols, a Washington-area Internet 
Service Provider (ISP). For $13.99 a 

month. Erols provides unlimited access 
through 28.8 baud dial-up circuits along 
with a licensed copy of Netscape, Eudora 
e-mail software and an e-mail address. 
Erols makes things easy, even for users 

who are not computer literate, by provid¬ 
ing a real live person for tech support. 
Erols is typical of the services available 
around the country. With this kind of 
access to the Internet, the general public 
is finding it easier to “surf' the 'Net. 
With so many people using the Internet, 

the potential audience for your web page 
advertising is also growing. Advertisers 
are there already, touting their products 
and services. Many are computer compa¬ 
nies. who were positioned to take advan¬ 
tage of the Internet first. But that is chang¬ 
ing. as a glance at the business and news 

promotional information to its current 
and potential audiences. That is one rea¬ 
son that the NAB has offered an "Internet 
Bootcamp" at its conventions for the past 
several years. 
If the point hasn't come across yet. a web 

page is cheap advertising. If this doesn’t 
get your attention (or that of your general 
manager), 1 don't know what will. You can 
have multiple pages for the same monthly 
fee. Each page can contain news and infor¬ 
mation about air personalities, station 
events and even community events. 
A station can solicit listener comments via 

e-mail that might aid in research efforts. 
You can give national and local advertisers 
a more intimate view of your station. With 
the right tools, you can broadcast programs 
and concerts live, to listeners far away, all 
via the Internet. Remember, a web page 
has global visibility. 
OK. you're interested, so what's next? 

You're ready for www.yourstation.com. 

Internet ‘Radio ’ Debuts 
► continued from page 33 

delivery mechanism for the new ser¬ 
vice. Thousands of audio selections 
will be stored on its web servers 
(http://www.audiohwy.com) where 
Listen Up users will be able to search 
a database and select the content they 
want to hear. Once chosen, audio 
selections will be delivered to the hard 
drive of the user's personal computer 
for transfer to the Listen Up Player via 
a pass-through parallel port. 
The user can automate the process 

with program preferences and sched¬ 
uled downloads at pre-selected times. 
For example, a user could select sever¬ 
al favorite daily programs, schedule 
them for automatic download during 
the night, and listen during the morn¬ 
ing commute to work. 
The Listen Up Player, with an esti¬ 

mated retail price of $350, will allow 
listening through headsets or through 
wireless transmission to an automobile 
radio or stereo system tuned to a par¬ 
ticular frequency. Audio is stored in 
flash memory (there will be one- and 
three-hour capacity models available) 
and the sonic quality approximates 
that of AM radio broadcasts. 
The Player includes random access to 

audio programming, an LCD readout 
to provide title information, touch-sen¬ 
sitive controls, power through batteries 
or cigarette lighter and a built-in 
microphone for voice input. Each 
Player will come complete with a 
docking station, hookup cables, stereo 
headphones and software for Windows 
(no Mac version is available). 

E-mail capabilities 
In addition to listening to audio pro¬ 

gramming. Audio Highway users will 
also be able to forward e-mail mes¬ 
sages to their Listen Up Players and. 
with special software, convert text e-
mail messages into electronic speech 
for future playback in a mobile envi¬ 
ronment. As a mobile digital recording 
device, the Listen Up Player will also 
allow the user to record voice mes¬ 
sages that can then be forwarded via e-
mail to others with a multimedia PC or 
Listen Up device. 
The company says programming for 

the Audio Highway server will go 

beyond that now available on broad¬ 
cast radio. Among the initial content 
choices will be thousands of selections 
ranging from news, books, self¬ 
improvement programs, magazine arti¬ 
cles. radio and television programs, 
and movie reviews. Content providers 
included in the field tests are 
Associated Press. Berlitz. CMP Media, 
CyberVision. Harper Audio. 
Newsweek. PR Newswire and Time-
Warner Books. 
Audio Highway has set up a system 

where content providers are paid roy¬ 
alties based on the exact number of 
times their program is downloaded by 
listeners. In the advertiser-supported 
"free content” model. Listen Up users 
will either select three minutes of 
audio advertising messages for each 
50 minutes of content desired, or the 
audio messages will be selected for 
them based upon their user profile. 
One minute of ads will then be stored 
at the beginning, middle and end of 
each 50 minutes of content selected. If 
desired, users may choose instead to 
pay for each selection on a pay-as-
you-go basis, without ads. 

World of uses 
Because the Listen Up Player has 

interactive controls and random access 
memory, Schulhof said it can be used 
for a variety of specialty applications 
such as walking and sightseeing tours, 
corporate training via "intranets" and 
delivery of medical information. 
Download time for an hour of pro¬ 

gramming from the Audio Highway 
server to the PC hard drive using a 
28.8 modem is about 47 minutes. 
Transfer of that hour of audio to the 
Listen Up Player takes about three 
minutes and is done with the push of a 
single button. 
Audio Highway's sound content is 

transmitted using a proprietary com¬ 
pression scheme. Programming can 
also be heard at the company web site 
on a multimedia PC without the Listen 
Up Player. The technology is adapt¬ 
able to other delivery methods, includ¬ 
ing high-speed cable modems. Higher 
bandwidth would allow dramatically 
faster download times and higher 
audio fidelity. 

sections of your newspaper will tell you. 
OK. I know, what does this have to do 

with radio? 
Successful stations became successful 

not only by having the "hot" or niche for¬ 
mal. a terrific signal and an aggressive 
sales department, but by having an active 
promotions department that is "wired" 
into the community. Playing the hits is 
just not enough. 
Stations that conduct off-air promotion¬ 

al events need a means other than their 
air signal to promote these activities. 
Rather than placing flyers in the local 
music stores and convenience stores or 
tacking them up on telephone poles, a 
station can use its web page to present 

How is a web page set up, what type of 
programming is involved, and who makes 
the changes to the information on the web 
page? What exactly A a web page? 
A web page is a series of text written in 

a language called HyperText Markup 
Language (HTML). These files reside on 
a server connected to the Internet. 
Graphic files are in gif or jpeg formats. 
Let's say you want to operate your own 

server. (Selection of this option shows 
your commitment to the task and intesti¬ 
nal fortitude.) The hardware can be as 
sophisticated as a Sun workstation or as 
pedestrian as the customary PC. 
Most of the stand-alone PC systems I 

continued on page 39 

AUDIO PROCESSOR 

the whole world is asking for it. 

950201 

ELECTRONIC BROADCAST EQUIPMENT 

950249 
950350 

AEV 
ITALY 
Phone 

» AEV 
CELEBRATES AN 
UNPRECEDENT 
OUTSTANDING 
WORLDWIDE 
SUCCESS! 

Badio Stations from all continents 
ent husiastically praise EXCLUSIVE IM as an 
extraordinary anil absolutely exclusive event I 
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The Headphone Amp 
that Can ... 

• Please your talent with plenty of power 
• Mount easily at talent station 
• Drive high or low impedance phones 

The low distortion HSA-100 Headphone Amplifier 
mounts easily with four mounting holes in its heavy-
duty steel front panel. It runs on a ±15 to 18 volt power 
supply.* Its discrete transistor output can drive 
impedances as low as 16 ohms! Input level is jumper 
selectable from -10 to +8 dBm. Ideal for custom 
applications — call or fax for details. 

bdi Broadcast Devices, Inc. 
5 Crestview Avenue 
Peekskill, NV 10566 

* Power pack included 
(not pictured) 

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

READER SERVICE NO. 99 

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 serres) 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. Oh 10 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. 18 

Powerful, 
Networkable 

Remote Control 

□ 

Gentner’s new GSC3000 Site Control System 
allows you to control up to 256 channels each of 
metering, status and command at a single site... 
AND control up to 256 sites. Automatic functions 
plus macro sequencing make the GSC the most 
powerful system around. Easy-to-use Windows® 

application software included. 

- Gentner 
toll free 1-800-945-7730 

fax 801-977-0087 http://www.gentner.com 

READER SERVICE NO. 72 

T’owct cTube QebulQde/ts Since 1940 
AVERAGE SAVINGS OF 50% OFF NEW TUBE COSTS 

RADIO • TV • INDUSTRIAL APPLICATION 
UHF • KLYSTRONS 

CALL OR W RITE FOR YOUR FREE 
PRODI CT INFORMATION PACKET 

75412 HIGHWAY 25 
COVINGTON, LOUISIANA 70435 

(504) 893-1243 • FAX (504) 892-7323 
1 (800) 624-7626 

READER SERVICE NO. 78 

A Broadcast Industry 

BEST 
BUY 

Cartridge Recorder / Reproducer 
Mono R/P Stereo R/P 

DL Series 

Available Through Your Regular Distributor 

READER SERVICE NO. 45 

RELIABLE I RUGGED 
PROFESSIONAL DESIGN 

RUDI-CORD CORPORATION 
1845 West Hovey Avenue 
Normal, Illinois 61761 USA 

Phone 309-452-9461 
Fax 309-452-0893 

$1550 $1800 
(F.O.B. Factory - US $) 

Buy simplicity, 
reliability and service 

EAS 
Price SI750.00 

Equipment required for 
F.C.C. Jan. 1, 1997 deadline 

i2 inputs, outputs for computer, remote signboard \ character generator 
6 audio inputs). All audio inputs \ outputs are transformer 

5 two-way RS-2? 
i audio inputs on standard models (expandable to 
isokited from encoder-decoder board. 
Automatic interruption of program audio for 
unattended operation. 
i line (0 character LCD display with LED backlighting 
20 key keypad to program unit, set modulation level, 
set input levels 
Will handshake with automation equipment. 

• 2 minutes of digital audio storage (expandable 
to 4.5 minutes) 

• 25 pin parallel printer port tor external printer 
• 52 terminals on the rear to interface w ith othei 
equipment by removable plugs. 

♦ Also available: printers, weather radios, antennas for weather radios, crystal controlled synthesized AM/FM 
digitally tuned radios, remote signboards, cables for interconnection, character generators 

► Attention 
Advertisers! 

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 
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Watch Out for the Web 
continued from page 37 

have seen are running one of the share¬ 
ware Unix operating systems like Linux 
or Free BSD. Both operating systems 
come packaged in sets of two to four 
CDs and are available over the counter at 
vendors like Micro Center or CompUSA. 
I’ve seen both operating systems at 
weekend computer shows. Prices range 
from $ 15 to $35. 
If you have never experienced Unix, 

prepare to spend some time learning the 
commands and syntax. Unix commands 
are case sensitive. This adds a bit of spice 
— or frustration, depending on your 
point of view — to your computing. 
Many of the computer magazines sug-

have heard mixed reviews. If you are 
familiar with Windows NT, go for it. 
Many of the professional computer net¬ 
work shops recommend Novell Netware 
4.1 as an alternative. 
Operating your own server requires, in 

addition to the cost of the gear and soft¬ 
ware, a monthly expense for the connec¬ 
tion to the ’Net via a digital phone line 
(ranging from 56 kbps up to T-l) and a 
fee to the Internet Service Provider that 
handles the routing of your digital traffic. 
UUNET. Netcom and PSI Net are such 
providers. Their charges start at about 
$400 per month depending on the amount 
of bandwidth you need. 
An alternative to running your own 

server is to lease web site space on an 
existing server. Many ISPs provide web 
site storage space with prices starting at 
about $100 per year and up depending on 
the amount of storage space you need. 
Some providers charge based on the 
amount of traffic at your site. Find them in 
your phone book or the computer section 
of your local newspaper, or ask for sug¬ 
gestions from an area computer supplier. 
Next, you must register your domain 

name (www.yourstation.com) with the 
Internic in McLean, Va. It costs about 
$250 to register your domain name for a 
year. This is necessary so that when a 
surfer types “www.yourstation.com”, the 
registered name, it points to a server or 
web site address (“cmpconsulting.com” 
appears to your computer and the ’Net as 
“206.64.65.1”). 
With the hardware and service options 

out of the way, the next step is the pro¬ 
gramming of a web page. As I mentioned 
earlier, web pages are written in a lan¬ 
guage called HTML — text surrounded 
by formatting codes that dictate graphic 
placement location data, text font codes 
and other general information. The read¬ 
er’s web browser (Netscape, Mosaic, 
Microsoft Browser, etc.) reads the HTML 
file information, strips off the formatting 
codes and presents the web page he or 
she sees on the screen. 
Next time, we will delve into the actual 

codes involved with the layout of a web 
page. 

□ □ □ 
Richard Mertz is a principal in the firm 

of Cavell, Mertz & Perryman, Inc., 
Fairfax, Va. Reach him at (703) 591-
0110 or via e-mail. His address is 
rmertz @ cmpconsulting.com 

gest that using a Windows NT server is 
the only way to operate the web site. I 

67 Years 
Ago 

Reprinted from Radio World 
(Octobers, 1929). 

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. 

By JOHN F. RIDER 

“The Mathematics of Radio” 
The Latest Book on 
This Important Subject 

Price 

128 pages. 8^x11". 119 
bound in a flexible cover. 

$2.00 
Here .a the flrat radio 

book that covers the field 
oetween the beginner end 
the college professor. 
It la the Aral practical 

interpretation of radio 
technique and la written in 
a practical manner for the 
practical man. It la non¬ 
technical, yet It ia not 
written for the veriest be¬ 
ginner although be, too, 
may obtain much valuable 
assistance and information. 
It is the first book in 

which the latest data are 
converted into actual prac¬ 
tical examples, examples 
which apply to your tubes, 
receiver, amplifier, elimin¬ 
ator, 
illustrations. Printed and 

and 
TABLE OF CONTENTS: 

OHM’S LAW: IR drop, DC and AC circuits, peak 
effective AC voltages. 

RESISTANCES: Basis for resistance variation, atomls 
»iructure, temperature coefficient, calculation of resist¬ 
ance variation, expression of ampere, volt and Ohm 
fractions, application of voltage drop, plate circuits, 
fllament circuits, fllament resistances, grid bias re¬ 
sistances. Parallel, series, wattage rating, maximum 
permissible current flow, distribution of current, calcu¬ 
lations of resistance in parallel, in series, C bias re-

—ln 01ament circuits, in B eliminators. 
°C FILAMENT CIRCUITS: Calculation of resistances. 
AC FILAMENT CIRCUITS: Transformers, wattage rat¬ 

ing, distribution of output voltages, voltage reducing 
resistances, line voltage reduction. 

CAPACITIES: Calculation of capacity, dielectric con¬ 
stant. condensers In parallel, condensers in series, volt¬ 
age of condensers in parallel, in series, utility of paral-

I lei condensers, series condensers. 
VOLTAGE DIVIDER SYSTEMS FOR B ELIMINATORS: 

Calculation of voltage divider resistances, types of volt¬ 
age dividers, selection of resistances wattage rating of 
resistances. 

INDUCTANCES: Air core and iron core, types of air 
core Inductances, unit of Inductance, calculation of In¬ 
ductance. 

INDUCTANCE REQUIRED IN RADIO CIRCUITS: 
Relation of wavelength and product of inductance and 
capacity, short wave colls, coils for broadcast band, 
coupling and mutual Inductance, calculation of mutual 
Inductance and coupling. 

REACTANCE AND IMPEDANCE: Capacity reactance. 
Inductance reactance. Impedance. 

RESONANT CIRCUITS: Series resonance, parallel re¬ 
sonance, coupled circuits, bandpass Alters for radio 
frequency circuits. 

IRON CORE CHOKERS AND TRANSFORMERS: D,-
sign of chokes, core, airgap, inductance, reactance. 1m-

half w«’«. fu» wave windings. 
VACUUM TUBES: Two element Alament type, electronic 
emission, limitations, classifications of filaments, struc¬ 
ture. two element rectifying tubes, process of rectifica¬ 
tion. tungar bulb. 

ELEMENT TUBES: Structure of tube, detector, 
grid bias, grid leak and condenser, amplifiers, tube 
constants, voltage amplification, resistance coupling, 
reactance coupling, transformer coupling, variation of 

tuned bl*!® circuit. 
^, IAMP,L F .CA.T ON: S«“”' I*", effect of iMd. calculation of output power, undistorted output power, 

parallel tubes, push-pull systems nlate resistance 
GRAPHS ,AND RESPONSE CURVES: paper, 
wnHI« °i ™ UJ7n S’ of eu™8» significance of curves, 
voltage amplification, power amplification, power out-

frequency amplification. 
AMPLIFIERS: Resistance coupling, 
01 Ta u ®’- effect of resistance, calcu¬ lation of coupling capacity, effect of plate load, effect 

?imÄPÄ..M be « capac,ty’ calculation, reactance coupling, 
tuned double Impedance amplification, underlying princi¬ 
ples, transformer coupling, turns ratio, voltage ratio, 
limitation C°re> ' P *te currenl »“tUtion, grid current 

A^nR\A™ G CURRENT TUBES: Temperature vari-
.ia m Tar,at,on hum, relation between 

*n filament, filament circuit canter tap, types of 
al tunes. 
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510 

222 Asymmetrical AM Low-Pass Processor 
Guarantees US “NRSC” compliance, or is available in several versions 
for international medium- and short-wave service. Combines 
compression, peak control and adaptive pre emphasis. 

“TVU” On-Screen Audio Level Display 
Our unique “TVU” places stereo audio level metering on the TV monitor 
screen. Indispensible for teleproduction, cable head-ends, video 
duplicators. May be switched between between VU and PPM 
measurement characteristics; image may be positioned anywhere in 
the picture. 

510 RDS/RBDS Decoder-Reader 
Connects to any Mod-Monitor to give accurate subcarrier injection 
measurements, and to decode and read all the common RDS/RBDS data 
groups. Features an 80-character LCD display, simple, menu-driven 
operation, and an auxiliary RS-232 output port for data archiving. 

530 Off-Air FM Modulation Monitor 
Tunable Mod-Monitor gives accurate measurement of total mod., 
pilot injection, stereo separation, etc. The peak flasher, metering and 
alarms may be remotely located. 

710 PROM-Based RDS/RBDS Encoder 
Easiest, fastest and least-expensive Radio-Data implementation. 
“Static" mode permits selective transmission of 15 separate frames 
of data (IDs, flags, messages, etc.) with no computer or user¬ 
programming required. "Dynamic” mode allows optional on-line 
operation for song titles, contests, etc. 

Call today for complete technical information on these items, plus our line of 
FM air-chain products. 

AM, RADIO-DATA AND 
-g 1 4.MEASUREMENT 

$11 star cqs  rms

Inovonics, Inc. 
1305 Fair Avenue TEL: (408) 458-0552 FAX: (408) 458-0554 
Santa Cruz, CA 95060 U.S.A. E-Maii: inovonics@aol.com 
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MULTIPLE AMPLIFIER ARRAYS 

MLA400, MMA400 
Four Channel Line and Microphone Amplifiers 

MLA800, MMA800 
Eight Channel Line and Microphone Amplifiers 

CALL OR WRITE FOR A FREE DETAILED BROCHURE. 

I VS S/4SLSK SVIEKI 

To use the the 
R/SVP Phone for 
telco remotes... 

and it’s still 
the most 

economical! 

Now, select 
either line level 
or cassette input 

with the flick 
of a switch. 

SOUND 

-10 dbm to line 
Mention this ad and 

receive a 15% discount when 
ordering direct through 9-30-96. 

800*688-8208 

XFMR INPUT 
600 ohm: @+4dbm 

8-50 ohm cassette: <1/2 vol 

XFMR OUTPUT: -55db 600 ohm 

CORPOflATION 

READER SERVICE NO. 180 

Digital Audio Codecs 
Low cost, well-designed codecs for 
high quality audio feeds on ISDN 
and other digital links. Choose the 
one that’s right for you! 

V ISO/MPEG Layer 2 
G.722 
apt-X® 

-COniREX-
Comrex Corp. USA Tel: 508-263-1800 Fax: 508-635-0401 

Fax-on-Demand: 508-264-9973 (Doc. #101 #102 #103) 

READER SERVICE NO. 50 

Econco 
REBUILT POWER TUBES 
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Lessons of a Break-In 
► continued from page 33 

were joined by K-9 units and a police 
helicopter. Startled by a real “Cops” TV-
type entrance through the front door, two 
suspects ran out the back door. A chase 
around the antenna field ensued. The two 
were finally caught, after one was bitten 
by a police dog. The suspects were pho¬ 
tographed and carted off to jail after 
claiming they “were only looking for 
records.” The police left Bill with an 
information pamphlet and a case number. 
At 4 a.m., a shaken Bill Eisenhamer was 
also left with two radio stations off the 
air. The thieves had loaded up three large 
boxes of tools, parts and assorted items 
including meters, test tapes and field sets. 

in the penal system and become attorneys 
in the process can probably outsmart the 
best alarm yet devised by man. Do not 
take anything for granted, because your 
life may depend on your momentary 
decision. 
Last, but not least, broadcasting is not a 

“special” vocation in the eyes of the law. 
Not only do many police officers and 
politicians resent and suspect the media, 
but they simply may not have the time to 
deal with your losses in light of the 
heinous crimes with which they must 
cope every day. 
Bill Eisenhamer is lucky. He is also 

smart. We can learn from his handling of 
the situation. 

Thieves left a massive splice job for the phone company. 

They had removed the tubes from the 
backup transmitter, and were working on 
stripping the racks. A large wrecking bar 
remained by the back door; apparently it 
had been used to knock out the lock set. 
Might it have been used to dispatch Bill, 
had he entered the building? An emer¬ 
gency Hare was left next to the backup 
transmitter; it could have ignited the 

building after it had been stripped. 
The hundred pair telephone feeder had 

been cut inside the telco splice box, 
which had been disassembled and then 
reassembled, and the alarm had been 
completely destroyed. Clearly this was 
not the work of curious amateurs looking 
for records and CDs, but the police had 
already gone. 

Was that a rat, a 
burglar or his 
imagination? 
The question was 
answered when the 
shop light came on. 

Business first 
The off-air emergency comes first, so 

Bill went to work. He used the RPU sys¬ 
tem as a makeshift STL. A generator 
returned KEDJ to the air until the power 
company could replace the twisted-off 
utility pole that normally feeds the moun¬ 
tain. By the time he felt he could go 
home. Bill had been on the job for 29 
hours. 
Later, station management felt that the 

authorities were not pursuing the prose¬ 
cution with vigor. They retained a private 
attorney and presented the prosecutor 
with photos of the tower site. At this 
writing, one suspect has pleaded guilty to 
charges in connection with the incident; 
the disposition of the second suspect is 
yet to be determined. 
What do we learn from this incident? 
First, Bill Eisenhamer should be given a 

medal, but will not receive one. 
Second, discretion is the better part of 

valor in dealing with a dangerous situa¬ 
tion; John Wayne-style cowboy 
approaches could cost you your life. We 
can’t know what would have happened if 
Bill had walked in on these individuals, 
but 1 am chilled by the thought of the 
wrecking bar and the flare. Be careful. 
We live in a dangerous world and we 
work in a dangerous business. 
Third, “security” systems are not secure. 
Burglars who have received their Ph.D.s 
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OFFBEAT RADIO 

Radio Haven Exists for Stogie Fans 
you must enjoy a cigar while listening to 
the show. Second, you must tell five cig¬ 
ar-loving friends about the show. Third, 
you must call and participate in the show. 
After a brief explanation of these rules. 

by Brian Holmes 

ST. PETERSBURG, Fla When David 
Zeplowitz started his talk show about 
cigars in the summer of 1995, he thought 
he would have only about 20 listeners or 
so. He was wrong. 
“Smoke This! Talk Radio for the Cigar 

Connoisseur” was born after Zeplowitz 
and WSUN(AM) General Manager Todd 
Leiser left a business lunch. They 
stopped to buy some cigars, lit one up 
and wondered how many others enjoyed 
their passion for the stogies. 
"I jokingly said we should do a show 

on this." says Zeplowitz. now also 

known as Cigar Dave. "To my surprise, 
he liked the idea. We came up with the 
name ’Smoke This' and were on the air a 
few weeks later." 
Cigar Dave took to the Tampa airwaves 

on WSUN that July. He scheduled sever¬ 
al guests for the first show, assuming that 
the incoming call load would be light. 
Once again, he was wrong. 
"The biggest complaint we had was 

that the show wasn’t long enough," says 
Zeplowitz. That problem soon changed 
when "Smoke This!" expanded to a 
two-hour time slot on WSUN two 
months later. 
After expansion came nationwide 

Arrakis 
Studio Furniture 
systems are #1 

with over 1,000 sold ! 

Arrakis furniture is #1... 

• Off the shelf-or-Custom 

• Easy to design & assemble 

• Very fast delivery !!! 

call today to find out why Arrakis 
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broadcasters worldwide... 
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to Manhattan... 

(303) 224-2248 
or (970) 224-2248 

1995 Arrakis Systems inc. 2619 Midpoint Drive, Fort Collins, CO. 80525 

syndication in December 1995, some¬ 
thing Zeplowitz had not even dreamed 
of. The first affiliate was WIOD(AM) in 
Miami; other major stations followed 

each show begins with a traditional light¬ 
ing ceremony of his own and his listen¬ 
ers’ cigars. The cigar evangelist describes 
in detail what kind of cigar he will smoke 

including KFI(AM) Los 
Angeles. KEX(AM) 
Portland. Ore.. KOH(AM) 
Reno. Nev., WCNN(AM) 
Atlanta. WWNZ(AM) 
Orlando. Fla., and 13 oth¬ 
ers. A full-time affiliate 
relations manager now 
works with affiliates and 
seeks new ones. 
U.S. retail cigar sales 

topped one billion dollars 
last year, up from $860 
million in 1994 and $705 
million five years ago. 
according to the Cigar Association of 
America. Smokers purchased almost 4 
billion cigars last year at prices from $4 
to $l 5. In mid-August. Consolidated 
Cigar, makers of Dutch Masters and El 
Productos, offered its stock on Wall 
Street. The price rose 23 percent in the 
first day. Also in August. Caribbean 
Cigar stock prices posted similar results. 
This all spells success for Cigar Dave 

and his show. He works closely with 
major manufacturers to ensure he has 
answers for his audience every Saturday. 
Executives of those businesses not only 
listen to the show, they support it. 
Consolidated Cigar. Cuesta Ray. Arturo 
Fuente, Caribbean Cigar, Colibri Lighter 
and General Cigar have long-term adver-

during the show, works his cigar guillo¬ 
tine into the microphone for everyone to 
hear and then lights his cigar with his 
Colibri Prime Minister butane lighter. 

He then moves on to the callers, his 
“cigar lieutenants," who greet Zeplowitz 
with the traditional “Long ashes to ya!" 
They are part of the “world's largest cigar 
club that meets via the airwaves.” He 
answers questions while smoking and 
puffing the whole time. Listeners ask him 
how to keep their cigars fresh, where to 
find their favorites and how to discover a 
favorite stogie without spending a lot of 
money. 
"This is a long-term trend, a lifestyle 

trend.” Zeplowitz said. "During the 
course of the week, people hear so many 

I Cigar smokers purchased almost 4 billion cigars last year at prices 
ranging from $4 to $15. 

tising contracts on a national basis. 
On the local level. "Smoke This!" affili¬ 

ates enjoy success selling the show to 
cigar retailers, cigar bars and cigar¬ 
friendly restaurants. Some stations also 
sell to luxury car dealers, jewelers, men's 
clothiers and golf retailers. Several affili¬ 
ates sell out during the show and have 
waiting lists for clients. 
Cigar Dave has three show rules: First, 

political talk shows and they're at work 
dealing with so many serious matters, 
that come Saturday, it’s their one free 
day. They can sit back, light up and enjoy 
the show and a good cigar." 
“Smoke This!” is a fast-paced show 

with bright production elements through¬ 
out the two hours. Traditionally, the 
show's audience consists of men 25 and 

continued on page 60 
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Radio Inventor Put ‘Sig’ in L.A. SigAlert 
by Bob Rusk 

LOS ANGELES On a sunny summer 
afternoon, two hours before the start of 
rush hour, traffic problems are already 
choking Southern California freeways. 
"The situation continues to clear out of 

the way for you in the Acton area." Dona 
Dower, Metro Networks’ midday traffic 
anchor for KNX(AM), tells listeners. 
“Eastbound San Bernardino past Atlantic, 
that injury collision is still clearing. And 
we still have the trouble with the 
SigAlert in the Diamond Bar area." 
For more than 40 years, the mention of 

a SigAlert has let motorists know that 
traffic is jammed. In this case, a spilled 
load of about 50 bags of cement on the 
westbound 60 freeway has blocked the 
number three lane. 
"When people hear the term ‘SigAlert’ 

they listen a lot more carefully," Dower 
said in a break between reports. “It’s a 

Loyd Sigmon, left, with Radio 
Pioneer Lee de Forest 

great way to let them know about the 
traffic problems." 
The California Highway Patrol issues 

an alert whenever they expect an 
unplanned blockage or closure to stall 
traffic for 30 minutes or more. Such a 
delay could result from something as 
minor as a disabled vehicle, or as serious 
as a head-on collision. 
Most motorists assume the term refers 

to "signal," but SigAlert is named for 
legendary Los Angeles broadcaster Loyd 
C. Sigmon. He spells Loyd with one "I” 
but is better known to his friends as Sig. 
He invented the system while serving as 

vice president and general manager of 
KMPC(AM). Now 87, Sigmon recalled 
that he came up with the idea as a way to 
attract more listeners to the station, 
which he owned with singing cowboy 
Gene Autry. 
“As an entertainer, he thought it was a 

good idea if it would work." Sigmon said 
with a smile. 
Sigmon originally had no intention of 

sharing his invention with the competition. 
“When I went down to the police 

department," he said. "Chief Parker told 
me. ‘Sig. we can't operate this just for 
your station. You would have to make it 
available for all stations.’ 
“So," continued Sigmon, "I had no choice. 
We started with six stations and all of us 
chipped in and bought the equipment; it 
didn't cost the police department anything.” 

It was the chief who suggested the name 
SigAlert. There were SigAlert parties; a 
race horse was named SigAlert. More 
receivers were built so other stations 
could tune in the alerts. 
Today, broadcasters can tie into the 

highway patrol’s computerized dispatch 
system, so that when a SigAlert is issued, 

it shows up as a message on their com¬ 
puter screens. They also can monitor a 
special frequency on their newsroom 
scanners. Originally, SigAlerts were 

broadcasting the game. 
“I gave strict instructions that when an 

alert came in we were to immediately 
broadcast it,” Sigmon said. “A lot of 

transmitted via a 
sub-audible tone 
sent out by the 
police department. 
"When there was 

a problem, a but¬ 
ton at the traffic I We were accused of having a tie into the 

police department. 

times we would actu¬ 
ally break into pro¬ 
gramming. 
“We were accused of 

having a tie into the 
police department so 
we could get the 

control center would be pushed, which 
transmitted the tone to radio stations. The 
alert could be recorded or the police¬ 
man's voice could be put out over the 
air." Sigmon said. 
KMPC preferred the latter method — 

unless Autry's California Angels baseball 
team was playing and the station was 

information first, which was not true.” 
Some broadcasters took out newspaper 

ads to promote SigAlert. according to 
Sigmon. KGIL(AM) put up an elaborate 
billboard with a clock showing "KGIL 
Time" and promoting the station’s music, 
news, weather and SigAlert broadcasts. 
Authorities issued the first SigAlert on 

Labor Day in 1955 and got a much big¬ 
ger response than Sigmon or the police 
expected. 
“A train going from Los Angeles to San 

Diego turned over on its side," he said. 
"When the SigAlert went out, more doc¬ 
tors and nurses showed up than the police 
knew what to do with.” 
A collision of two boats in the Los 

Angeles Harbor prompted another early 
SigAlert. 
"That's when the police department 

decided they couldn’t take care of the 
water, too." Sigmon explained. 
"Then there was the time when a natural 

gas line ruptured. There was concern that 
the gas would seep into homes. A major 
SigAlert was issued, warning people to 

continued on page 45 
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SigAlerts 
Still Sound 
► continued from page 43 

turn off their gas meters to avoid a possi¬ 
ble explosion.” 
Today SigAlerts are restricted to the 

roads, mostly freeways. An occasional 
alert is issued for a major traffic tie-up on 
city streets, however. 

Citizen Sigmon 
Sigmon, who was an engineer before 

switching to radio ownership and manage¬ 
ment, began his career at WEEl(AM), 
Boston, and KCMO(AM). Kansas City. Mo. 
In World War II. he served in the U.S. 

Signal Corps and was named Officer in 
Charge of Radio Communications for the 
Supreme Allied Command in Europe. 
After Germany fell. Colonel Sigmon 

served in the military government in 
Berlin under General Dwight D. 
Eisenhower. 

Loyd C. Sigmon 

Sigmon holds the United States Legion 
of Merit, was named an honorary mem¬ 
ber of the French Signal Corps and is one 
of the few Americans to receive, by order 
of King George VI. the Order of the 
British Empire. 
Also giving freely of his time to the 

radio industry, Sigmon served on the 
NAB board of directors and was an hon¬ 
orary board member of the California 
Broadcasters Association. 
Though he could have profited from the 

SigAlert, Sigmon never made a dime off 
of his invention. 
"I never wanted to commercialize it,” 

he stated. “That was never my intention. 
The purpose was to offer it as a commu¬ 
nity service and get more radio listeners." 
Through the years, though, the SigAlert 

has also caused frustration at times. 
"It had been operating for just a few 

months and there was a major SigAlert 
on the San Bernardino Freeway. Some 
fella had been stuck in traffic for two or 
three hours." 
"He called me at one in the morning and 

blamed me for not getting the alert out 
earlier," Sigmon recalled. 
Even though he is the father of Los 

Angeles traffic reporting. Sigmon has no 
special pull when he encounters roadway 
snarls. 

“I just came in from Palm Springs a few 
hours ago and it was bumper-to-bumper. 1 
thought there was a lot of traffic 40 years 
ago. But now it’s so bad that 1 think I ought 
to get out of here!" he said with a chuckle. 

□ □ □ 
Bob Rusk writes for RW from Seaside. 

Ore. Reach him via e-mail at 
rrusk @ pacifier, com 

WME: Ready for the Show? 
LOS ANGELES If you are in the City of Angels next week 
for World Media Expo, here are a few tips to make the expe¬ 
rience more enjoyable. 
Wear comfy clothes. You may feel the urge to dress sharp 
to impress your colleagues, but unless you are looking for a job 
or speaking at a seminar, you’ll be a lot happier if you dress for 
comfort. 
Take along some Advil or similar pain reliever. Booth 
staffers with a lot of hours logged at conventions know that 
you can reduce swelling and make your feet happier by pop¬ 
ping one of these. 
Plan your day. World Media Expo makes it easier for you 
to visit exhibitors by consolidating four or five shows into one 
marketplace. But you could still spend all three days looking 
at toys and miss important exhibitors. Make a game plan for 
walking the floor and a list of exhibitors you must see. If your 
station sent more than one representative, divvy up the work 

in advance. The same tips apply for attending seminars. 
Eat, drink and sleep wisely. Sure, the rich food and 
liberal drinks at a convention will tempt you, especially if the 
boss is paying. But you will pay the price for indulgence tomor¬ 
row, when you feel sluggish or hung over. Further, your body 
rebels when you break its established food and sleep cycle. 
Be ready to buy. Exhibiting companies often run show 
specials. Don’t be afraid to ask. These deals are usually good 
for orders placed at the show or for a limited time afterwards. 
If you are in the market to buy, come to the show with 
authority to say “yes” or get a swift OK from the bean coun¬ 
ters back home. 
Get a freebie bag. Carry the literature you pick up in 
one of the giveaway plastic bags that many exhibitors use to 
promote their booths. Even better, just bring a pack of business 
cards and give them to booth staffers with a request that they 
send the information. You will save the trouble of carrying 
around all that paper... much less packing it in your suitcase. 

—Paul J. McLane 
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Tower Plumb, Twist and Tension 
Part I 

by Troy Conner 

BRASSTOWN, N.C. An alarming 
number of the smaller towers I climb are 
woefully out of plumb, have abhorrently 
low guy tensions, or both. Many of these 
structures are between 10 and 30 years of 
age, and some are even older. In most 
cases. I can find no records or documen¬ 
tation of attention to the guy cables, ter¬ 
mination hardware or anchor system. 
The EIA/TIA structural standards for 

guyed towers recommend that the owner 
conduct a major inspection, including a 
check of plumb, twist and tension, at 

least every three years. Self-supporters, 
which are inherently more stable and lack 
catenary (guy) systems, should be 
inspected at least every five years. 
Consider a schedule of more frequent 

inspection if your tower is in a coastal 
area or other corrosive environment, or if 
it is subject to potential vandalism. Also, 
conduct post-storm inspections if high 
winds, ice buildup or any other extreme 
loading have assaulted your tower. 
Those of you nervously sitting in hurri¬ 

cane zones are all too familiar with the 
havoc wreaked by high winds. I saw 
three wind-induced tower collapses on 
The Weather Channel in the last storm 
season alone, and 1 know of several 

more. The forces in a hurricane are 
tremendous. 
A glance at a guyed tower suggests that 

maintaining the correct guy tensions is 
critical to the overall integrity of the 
structure. Excessively high tensions can 
contribute to aeolian (high frequency, 
wind induced) vibration. Abnormally low 
guy tensions can result in guy galloping 
(low frequency vibration) and slack-taut 
pounding. 
Either of these dynamic behaviors, com¬ 

bined with additional wind, ice or other 
loading, can precipitate a tower collapse. 
Prudent, conservative caretakers often 
opt for annual tower inspections and bud¬ 
get for plumbing and tensioning every 
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two to three years. 
The plumbing and tensioning procedure 

is reasonably straightforward if the tower 
engineers, manufacturer and erectors did 
their jobs properly. During the design 
stage, engineers create a guy tension-
temperature chart for use during erection. 
These data also provide a critical refer¬ 
ence for future re-tensioning and tower 
plumbing. 

Check the drawings 
In some cases, you may find this infor¬ 

mation on the original tower design 
drawings. A tension-temperature chart 
provides the tower erector and riggers 
with the correct tension for each guy lev¬ 
el, for a range of anticipated ambient 
temperatures. 
If the tower has been properly erected 

and re-tensioned, future checks of plumb, 
twist and tension will be perfunctory, 
barring any severe external forces exert¬ 
ed on the structure. Most guy cables 
exhibit some post-erection sag unless 
they have been prestressed (stretched) by 
the manufacturer. 
With post-construction strand tightening 

and stretch corrected, any further dramat¬ 
ic change in guy tension usually indicates 
a serious problem. Possible causes 
include loose cable hardware, connection 
slippage, anchor settling, uplift or other 
unintended motion, tower foundation 
movement or damage from extreme wind 
or ice buildup. 
Initial guy cable tensions normally are 

engineered to 10 percent of the cables’ 
published breaking strength. Broadcast 
Communications Systems of New 
Glarus, Wis„ (800) 872-7513, recently 
introduced a nifty little Windows-based 
program. This inexpensive software cal¬ 
culates guy tension when you give it 
ambient temperature, guy size, height of 
the guy pull-off and distance to the 
anchor. This simple program eliminates 
most of the tedious calculations in creat¬ 
ing a tension temperature chart. It has a 
permanent home in our office computers 
and in the laptop that accompanies our 
crew in the field. 
The program does not cover all of the 

exotic calculations mandated by torque 
arms, face guys, candelabras, short radius 
guys or anchors with dramatic elevation 
differences. However, it is an invaluable 
quick reference for small, conventional 
towers on reasonably level terrain. 

Measuring tension 
We classify methods for measuring guy 

tension as direct or indirect. We can cal¬ 
culate tension mathematically using tan¬ 
gent intercept or sag, where the droop of 
the guy cable is sighted. This is an indi¬ 
rect method. Another is the pulse or 
swing method, in which tension is 

continued on page 48 > 
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Get The Whole Picture. 

Not All EAS Encoders And Decoders Are Created Equal. . . 

Add Up The True Cost: 

TFT 
Model 911R 

• 2 analog inputs (4 input option adds $495) 
• 2 digital input/output (4 input option adds 
$395) 

• Impact ribbon printer 
• 2 minutes of digital audio storage 
• 16 character display 
• 51 cockpit-like buttons 

$3140.00+ list 
Prices per TFT web page 
as of 8/19/96 

1-800-622-0022 
317-966-0623 

http://www.broadcast.harris.com 

SAGE ENDEC 
MODEL 1822 

• 6 Analog inputs STANDARD 
• 6 digital inputs/outputs STANDARD 

• Silent thermal printer STANDARD 
• 2 minutes of digital audio storage 
• 80 character display 
• 4 ATM-like buttons 

$2395?° list 
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STATION SKETCHES 

Protect Your Transmitter Supplies 
by Tom Vernon 

HARRISBURG, Pa. Sometimes in 
spite of our best efforts, things fail for no 
apparent reason. A classic example is the 
power supply in your transmitter. 
Even with regular maintenance and 

good surge protection, the plate trans¬ 
former and/or rectifiers can still blow up, 
seemingly at random. Let’s take a sys¬ 
tems approach to understanding transmit¬ 
ter power supplies, and explore some 
often-overlooked specifications. 
Frequently, power supply failures occur 

when the circuit breaker, power trans¬ 
former and rectifiers do not work togeth¬ 

er as a system due to poor design or field 
modification. For example, the trans¬ 
former or rectifiers may have been 
replaced with an unsatisfactory substi¬ 
tute. 
When an engineer needs a replacement 

power transformer, he or she usually 

specifies prima¬ 
ry and sec¬ 
ondary voltage, 
current ratings 
and perhaps 
physical size. 
An often-
neglected spec 
is the full-load

percent impedance, also called the full¬ 
load regulation. A good filament or plate 
transformer should be specified at 3 per¬ 
cent to 5 percent. 
This specification is important for two 

reasons. First, a transformer with a high 
impedance spec will produce a poorly 

ÎWêrf ? 
ONE WIRE CONNECTS ALL STUDIOS 
NEW DIGITAL CONSOLE & SWITCHER 

Let the Buyer 
be Smart... 
RCS Digital Console Advantages: 

_ custom designed & user-
defined faders, pots, modules 

_ up to 48 inputs 

_ just 21/2” high, slimline 
saves knee space 

_ easily networked to 
other consoles 

_ complete with 
IBM-compatible PC 

_ simple automation interface 

RCS Digital Switcher Advantages: 

_ VADIS (Variable Audio 
Distribution Interface System) 
means switching up to 
1,024 channels, having all 
connections available 

_ up to 20 connection modules 

_ add DSPs quickly & easily 

_ intuitive user on-screen 
interface 

_ install with just two 
screwdrivers 

Pictured: The RCS digital control console and RCS/VADIS digital switcher are not 
only digital but modular, allowing for expansion at any time to meet changing 
requirements. Manufactured by Klotz Digital Audio of Haar, Germany, a recognized 
pioneer in digital audio control systems. Marketed exclusively in North and South 
America by RCS, the world leader in digital audio for radio with Master Control. 

... better talk to RCS 
(914)723-8567 Fax:(914)723-2258 
http ://www. rcsworks. com 
Radio Computing Services, Two Overhill Road. Scarsdale, NY 10583 USA 

turn it on, plug in modules 
& VADIS configures itself! 

Make sure 
you get what 
you need! 

Sound Software 

regulated supply. In the case of the plate 
transformer, this in turn will cause exces¬ 
sive carrier shift because the supply can¬ 
not meet the current demand on high 
modulation peaks. Filament transformers 
in high-power transmitters must limit the 
inrush current to the PA tubes. 
Second, the impedance of the trans¬ 

former determines the proper rectifier 
and circuit breaker specifications. I’ll 
have more on that later. 
Transformer data sheets often do not 

provide a specification for full-load regu¬ 
lation. You can get it from the manufac¬ 
turer. Better still, check it yourself. 
The procedure requires a Variac, digital 

voltmeter (DVM) and AC ammeter. First, 
disconnect the secondary windings and 
measure the unloaded secondary voltage. 
This value we will call V NL . Note that 
this value may be different from that 
specified as the secondary voltage, 
because the line voltage in your area may 
vary above or below the specified value. 
Label and remove all wiring from the 

transformer. Next, short out the primary 
windings and wire the Variac, DVM and 
AC ammeter as shown in Figure I. 
Increase the voltage to the transformer 
while observing the ammeter. When you 
reach the specified current rating of the 
secondary winding, stop and note the 
voltage. This is VL. Note that you may 
have to use a 230 V AC supply on some 
transformers in order to reach the speci¬ 
fied current. 

continued on page 50 

Man 
Of Steel 

► continued from page 46 
derived from the cables’ frequency 
of vibration. We can measure guy 
tension directly with a dynamome¬ 
ter (crane scale), electronic load 
cell, a system using hydraulic jacks 
or some other appropriate mechani¬ 
cal tensiometer. 
The direct methods involve a 

physical reading of the cables' ten¬ 
sion by transferring the actual guy 
tension load to the measuring 
device. Old-timers often used one 
of the indirect methods because 
they involve no rigging and are gen¬ 
erally much quicker to perform. 
Having tried both "swing” and 

"sag" indirect techniques, I favor 
any of the direct methods for their 
overall accuracy and operator sim¬ 
plicity. 

Next month, we will continue our 
discussion of plumbing and tensioning. 
PS — While we always appreciate 

the opportunity to bid on new work, 
we have been a bit overwhelmed by 
the response to our recent articles in 
RW. We have heard from readers in 
Texas, California, North Carolina, 
West Virginia, Maryland, Wisconsin. 
Georgia and Ohio, to name a few. 
Ours is a small company and we 

apologize for any delays in returning 
calls or preparing bids and for our 
general reluctance to take on new 
customers outside the Southeast. 

□ □ □ 
Troy Conner is the owner of Tower 

Maintenance Specialists. Reach him 
by phone at (704) 837-3526 or via 
fax at (704) 837-1015. 
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Get The Whole Picture 

Not All EAS Encoders And Decoders Are Created Equal. . . 

See How Easy EAS Can Be: 
TFT 

Model 911R 
SAGE ENDEC 
MODEL 1822 

51-button interface panel 

Manual End of Message 
Manual alert creation for each event 
Crawling 16-character display 

All RS-232 inputs and outputs factory 
defined 
No event timing information displayed 

• 4-button ATM-like programming 
and operation interface 

• Automatic End of Message 
• (100) Pre-stored alerts 
• 80-character display allows easy 
viewing of send/receive messages 

• (6) user definable RS-232 inputs/ 
outputs 

• Displays time to event and time 
remaining during event for easy 
backtiming. . .plus more! 

1-800-622-0022 
317-966-0623 

http://www.broadcast.harris.com 
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CIRCUIT THEORY 

Understanding Alternating Current 
by Harold Hallikainen 

SAN LUIS OBISPO, Calif. So far in 
this series, we've analyzed DC circuits. 
Let’s start looking at alternating current. 
We can analyze circuits using the same 
techniques we’ve used before, but with 
complex numbers to represent the magni¬ 
tude and phase of voltages, currents and 
impedances. 
We'll start with a brief review of 

trigonometry. 
Figure 1 shows a right triangle on the 

x-axis of the x-y plane. Relative to angle 
a. the three sides can be identified as the 
adjacent, marked x, the opposite, 

marked y, and the hypotenuse, marked r. 
The adjacent side is marked x, because 

it is along the x-axis. 
The opposite side is marked y, since it 

sine sin(a) y/r 

cosine cos(a) x/r 

tangent tan(a) y/x 

Table 1 Basic trig functions 

is in the same direction as the y-axis. 
Finally, the hypotenuse is marked r, since 
it can be thought of as the radius of a cir¬ 

cle centered at the origin (0,0) as the 
angle a is varied. 
Further, a point at the far end of the 

hypotenuse has coordinates of (x,y) and 
is r units from the origin. 
The three basic trig functions are shown 

in Table I. 
The first column gives the English 

spelling of the function, the second gives 
the mathematical function notation and 
the third column shows how to calculate 
the function. 
In the triangle of Figure I, we can deter¬ 

mine r as the square root of (x2+y2) or 
about 3.606. 

continued on page 52 >-

Telling it like it is ... 

"In our pre-purchase 
research, we found 
that the most common 
compliment paid to 
competitive units was 
that their technical 
support staffs were 
always there when the 
system crashed. When 
we talked with DAD 
users, they hardly knew 
anyone at ENCO since 
their systems had never 
gone down. That’s the 
kind of compliment I 
was looking for! 
DAD’s segue editor 
feature revolutionizes 
automation. We 
pre-program the 
entire station, then 
the talent previews and 
customizes their breaks 
to give us a totally live 
feel. Plus, we simulcast 
both stations and 
DAD lets us easily 
set up separate spot 
schedules. It’s major 
market ready, and built 
like it.” 

Philip Urso, GM 
WDGE/WDGF, 
Providence, RI 

“We've had five DAD 
workstations in action 
for over a year, and I 
really don't know how 
we could get along 
without the system. It 
allows all three of our 
stations to present a 
consistent on-air sound 
and frees the talent to 
concentrate more on 
communicating with the 
audience. We’re still 
finding new and 
innovative ways of using 
the system a year later. 
In my opinion, if you’re 
planning on automation, 
you can’t do it RIGHT 
without ENCO!" 

Chris Andree, Asst. PD 
WWKL/WYMJ/WCMB, 
Harrisburg. PA 

ENCO America, 24555 Hallwood Court, 
Farmington Hills, MI 48335 USA 

Tel: 800 ENCOSYS (362-6797); 810-476-5711; Fax: 810-476-5712 
Web Site: http://www.enco.com 

“We’re a news 
programming provider 
and deal with a large 
number of actualities 
every day, so speed in 
production and getting 
it down the line are 
paramount. DAD 
allows us to bring 
information in, and 
seconds later it’s ready 
to go. The greatest 
feature is the ease of 
editing and file transfer 
between our four 
workstations. On-air 
is a breeze.” 

Dane Wilt 
Radio News Company, 
Las Vegas, NV 

Call your DAD dealer or ENCO 
for complete information. 

“Way cool. The 
greatest thing about 
DAD is that it acts 
and thinks like a cart 
machine and doesn’t 
intimidate the talent. 
We use touchscreens, 
and the learning curve 
is about 2-1/2 hours 
before they’re up 
and running. From an 
engineer’s standpoint, 
it’s great because DAD 
uses off-the-shelf 
hardware, so mainte¬ 
nance is a snap.” 

J R. Rogers, Asst. CE 
KSON7KIFM, 
San Diego, CA 

“The DAD system was 
on the cutting edge of 
systems we looked at, 
and there was some 
initial reluctance to 
enter the digital arena. 
After having the system 
in-house for a month, 
the entire production 
and on-air staff felt like 
they could never do 
without it again. Now 
our news staff has a 
system of their own, 
and we’re getting a 
third system for our 
sister TV station.” 

Chuck Whitaker, PD 
WSBT, South Bend, IN 

A ..4 

...about DADpro, the Digital Audio Delivery system that's ideal 
for both Production and On-Air, whether Live Assist or 
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Protecting 
Transmitter 
Supplies 
► continued from page 48 

Now that we know the loaded and 
unloaded voltage ratings, we can 
plug the numbers into the formula 
below to get our full-load percent 
impedance. 

%ZFL = -^x 100 
V NL 

By knowing percent regulation, 
plate voltage of the transmitter, and 
KVA rating of the transformer (as 
found on the ID tag or spec sheet), 
we can work our way through one 
more formula to calculate how 
many amps the rectifiers must be 
rated for during short circuit condi-

Short circuit amps = 
KVA x 100 x I 414 

KVx V7x%Z 

tions. 
This will give us good numbers for 
single-phase transformers. For 
three-phase supplies, omit the last 
step and do not multiply by 1.414. 
Here’s an example. Assume we 

have a transmitter with a plate volt¬ 
age of 2.5 KV, and the plate trans¬ 
former is rated at 10 KVA with a 
full-load impedance of 1 percent. 
Putting these numbers into our for-

Short circuit amps = 

.1^ x 100_ x 1.414 = 326.5 amps 
2.5 xx/Tx I 

mula, we get: Now let’s assume the 
same circumstances, but give the 
transformer a full-load percent 

'0 x *00 x 1.414 = 46.6 amps 
2.5 x V 3 x 7 

impedance of 7 percent: 
As you can see, full-load impedance 
specifications have a profound 
effect on rectifier requirements. 
This may help us understand why 
those replacement diodes occasion¬ 
ally give out. 
The most important rectifier speci¬ 

fication in this regard is surge or 
short circuit current. This value 
must exceed the short circuit amp 
rating of the transformer by a suit¬ 
able safety margin. This surge cur¬ 
rent is specified for a finite length 
of time, sometimes 1 second, more 
often 67 milliseconds, depending on 
the manufacturer. 
As you might guess, this time spec 

influences the type of circuit break¬ 
er required. 
Next time, I will continue with 

rectifier and circuit breaker specifi¬ 
cations that are necessary to make 
your power supply components 
work as a system. 

Tom Vernon divides his time 
between consulting and completion 
of a Ph.D. Send him email at 
TLVernon@aol.com or call him at 
(717) 367-5595. 
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Get The Whole Picture. 

Not All EAS Encoders And Decoders Are Created Equal. .. 

Compare The Features and Benefits: 
TFT I SAGE ENDEC 

Model 91 1R MODEL 1822 

• Two standard audio inputs (more at extra cost) 
• 2 RS-232 inputs or outputs standard 

(more at extra cost) 

• (51) button front panel programming 

• Remote control is only a chassis with 
terminal strip (you supply buttons, lights, and automation) 

• No interface to station automation. 

1-800-622-0022 
317-966-0623 

http://www.broadcast.harris.com 

• 6 standard audio inputs 
• (6) RS-232 digital inputs/outputs 
standard 

• All programming from 4-button 
control panel display (no external PC required) 

• Full-featured remote includes 
80-character display with buttons to 
emulate front panel including one-
touch alert buttons 

• Commercial tally allows interface 
with program automation for alert 
playback around program schedule 
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Alternating Current 
► continued from page 50 

This gives: 
sin(a) = 24-3.606 = 0.555 
cos(a) = 34-3.606 = 0.832 

tan(a) = 24-3 = 0.667 
We can use these values and the inverse 

trig function to determine the angle. For 
example, the arctangent (tan 1) of 0.667 
is 33.7 degrees. Similarly, the arcsine 
(sin 1) of 0.555 and the arccosine (cos 1) 
of 0.832 are both about 33.7 degrees. 
If we set r = 1, then as a varies from 0 

to 360 degrees, it scribes a unit circle, a 
circle with a radius of 1. This simplifies 
the sine and cosine as being the y and x 
values of the point on the unit circle. 
Above, we referred to the angle a in 

degrees. A degree is 1/360 of the full 
cycle formed by the angle a before the 
point on the unit circle returns to the 
point it started. We generally measure 
this angle from the positive x-axis. If the 
point on the unit circle is below the posi¬ 
tive x-axis, we can say the angle is nega¬ 
tive, or between 270 and 360 degrees. 
We can also measure angles in radians, 

that angle formed when the circle scribed 
by the increasing angle draws an arc length 
equal to the radius of the circle. Because 
the circumference of a circle is pi times its 
diameter, and the diameter is two times the 
radius, the circumference of the full circle 
is 2 pi r. Therefore, the full circle of 360 
degrees is equivalent to 2 pi radians. 

The Street Blimp Is Flying Hlghl 

Z90’s Execucoach Street Blimp is a proven winner in the ongoing San Diego ratings rat race. 
Z90 went from the bottom of the heap to #1 in a very short period and has consistently held 

the #1 spot since then without any billboard, TV, newspaper or busboard advertising. 
Furthermore, the Z90 Execucoach is a versatile radio tool which qualifies as a bonafide tax 

deduction. 

Now talk about versatility ... 
The Street Blimp is a mobile studio, a remote broadcast booth, a portable stage complete 

with collapsible banisters, canopy and cordless microphone. 
Use it to pick up and deliver visiting artists or dignitaries, agency P.R. or transportation for 

on-air contest winners but more importantly increase your ratings with a superb rolling 
billboard that not only follows but also attracts the crowds. 

The Execucoach even pays for itself with on-location commercial promotions and remember, 
market exclusity is offered. A few deliveries still available for 1997. 

Don’t miss this unique opportunity! 
Like to see it? 

We’ll be in Los Angeles Oct 9th thru Oct 12th. 

Call and make an appointment to see the versatile Execucoach at 

1-619-691-0672 

with a sine wave whose peak amplitude is 
equal to the constant. Further, we can sub¬ 
stitute 360*f*t for a and get a sine wave 
that progresses with time, assuming the 
sine function expects an argument (input) 
in degrees and that f is the frequency in 
Hz (I/seconds) and t is time in seconds. 
If our sine function expects an argument 

in radians, we can use wt (where w is the 
Greek letter omega) as the argument (the 
input) to the sine function. Here, w repre¬ 
sents the frequency in radians per second. 
In Figure 3, we’ve set f to 1,000, and 

w = 2 pi f. Further, we’ve multiplied the 

sine function by 2, giving a peak ampli¬ 
tude of 2. The resulting waveform is a 
2V peak sine wave. The amplitude 
(which could represent a voltage or cur¬ 
rent) can be determined at any instant in 
time using the function V(t)=2*sin(w*t) 
where w=2*pi* 1000. This is assuming 
the sine function accepts an argument in 
radians. If the sine function expects an 

argument in degrees, the function 
becomes V(t)=2*sin(360*1000*t). Next 
time, we’ll look at average value, RMS 
value, period and wavelength. 

o □ □ 
Harold Hallikainen designs transmitter 

control and lighting equipment for Dove 
Systems, teaches electronics at Cuesta 
College and is an avid contra dancer. 
Call him at (805) 541-0200. 
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Got the Whole Picture? 

SAGE • Incoming Alert 

. ■ Outgoing Alert 

■ Attention Tone 

■ Automatic 

Computer ¿j 0 

Saoe Alertina Systems, Inc. 

Not All EAS Encoders and Decoders Are Created Equal. 

Put The SAGE ENDEC To The Test. 

It Wins Every Time! 
• PRICE 

• EASE OF USE 
• FEATURES 

For an independent viewpoint read the SBE EAS committee report titled "EAS equipment 
operational characteristics" in the 7/24/96 issue or look it up on their web site at 

http://www.sbe.org. 

1-800-622-0022 
317-966-0623 

http://www.broadcast.harris.com 
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How can a 15 channel Console be at the 
unheard of low price of $3,995 ? 

Rugged, 

durable, 
reliable, high 
performance, 

and fully 
featured, the 
1200 series is 

ideal for On Air, 
Production, & 
News in any 
market size 

studio. 

Because Arrakis is #1 in Consoles, 
Digital, & Studio Furniture 

for Radio !!! 

and we are #7 because of Quality, Features, Performance, & Price... 
• Quality- Penny & Giles slide faders, 5 million operation On/Off switches, ITT Schadow switches, 
solid oak trim, .125" hardened aluminum panels, DC controlled with no audio on pots or switches, 
External power supply with current limiting protection. And much, much more... 

• Features- Program & Audition output buses with mono mixdowns and two mix minus buses for 
telephone interface. Momentary & sustained remote start control of sources. Talk turret interface 
with channel On/Off, Cough, and Talkback. Optional control interfaces for Arrakis digital workstations. 
Ideal for On Air, Production, News, Talk studios and much, much, more... 

• Performance- digital audio level performance with greater than 10OdB dynamic range (CD's are only 
96dB). THD<0.02%, Ultra high performance mic preamps, Very low crosstalk, High quality VGA's, 
reed relay audio switching, and much, much more... 
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F ritts Talks Radio 
► continued from page 1 

coming down the pike to increase audio 
quality, Shapiro said he thought they 
would. In other words, kind of a "DAB to 
the rescue" type of thing. 
Fritts: I think that has an element of 
truth to it. But it's not the reason why 
broadcasters are anxious to move to in-
band. on-channel solely. Anytime there’s 
a technology that allows a broadcaster to 
upgrade their service. 1 think we’re 
always interested in it. There are always 
tradeoffs involved. The question is, how 
many people are listening to CD music 
as compared to listening to radio sta¬ 
tions? I haven't heard any listeners com¬ 
plain about degradation of signal or oth¬ 
er technical aspects of radio in the recent 
past. It seems that radio, with its current 
technology, is well serving the American 
public. 

RW: Do you think that the progress of 
DAB testing has been acceptable? 
Fritts: We’re not comfortable with it. 

RW: Why not? 
Fritts: Partially because of the structure 
of the committee that votes on the way 
that the DAB testing conclusions are 
drawn. 

RW: How would you see it improved? 
Fritts: In terms of the testing processes 
and procedures. EIA entered into a joint 
venture with NAB. They have controlled 
that process from day one. We have rea¬ 
son to believe that they are interested in 
serving the manufacturing community as 
a higher priority than they are interested 
in serving the total community combined 
of radio broadcasters and manufacturers. 

viable? In other words, a consumer mar¬ 
ket that isn't showing a demand for this 
product? 
Fritts: I think that’s the threshold ques¬ 
tion. The United States and North 
America clearly is the largest market¬ 
place in the world. It has been and will 

Edward O. Fritts 

be. The automobile manufacturers are the 
largest producers of radios in the world, 
in spite of other interests. 
We believe that the next generation of 

radios, in-band, on-channel, will offer 
superior quality, and will offer additional 
features, data broadcasting and other 
forms of transmission ancillary to that, 
which can provide additional services to 
the American public, and not only will be 
able to provide the same superior local 
service, but will be able to offer addition¬ 
al features as well. 

RW: Given the political situation that we 
now have, where one proponent is all the 
way out of the testing, what can U. S. 
broadcasters do? 
Fritts: The facts speak for themselves. In 
this process, the criteria changed as the 
testing took place. Certain advantages 
were given to Eureka in the testing 
processes, as compared to what was 
announced in the original proposals. 
I don't know why they changed, but it 

was an internal decision by EIA for them 
to change. They were given certain 
advantages in that process. 
In terms of the long term, we know that 

spectrum is not going to be available in 
the United States. So the Eureka system 
in the United States is flawed from its 
outset, because it requires new spectrum. 
The alternative for radio broadcasters is 

the development of in-band, on-channel. 
We're excited about that technology. We 
believe it has great promise. Have there 
been some stumbling blocks? Yes. Are 
those being overcome? We believe so. 

RIV: Does a new structure need to be put 
in place for the in-band part of DAB test¬ 
ing? 
Fritts: If the in-band, on-channel devel¬ 
opment continues at the pace it's going. I 
think you will see renewed interest by the 
NAB board to offer ourselves as a secre¬ 
tariat to facilitate testing of in-band, on-
channel in a fair and impartial, under¬ 
lined. capitalized, manner. 

RW: Is it possible that all this work on 
DAB testing is being done for a con¬ 
sumer market that may not become 

RW: What about the idea of quality? For 
a recent article, we spoke to an anony¬ 
mous industry source who told us the fol¬ 
lowing: "We keep forgetting John Q. 
Public is a non-educated. non-informed 
listener. Most people couldn't tell you 
that the radio station they're listening 
to plays compact discs or is running 
analog tape." Do you think that's the 
case? 
Fritts: I'll let you make your own deci¬ 
sion on that, but in order to do a demon¬ 
stration on DAB. every one I've ever 
participated in has used headsets. And 
that tells you that the distinction may 
not be great enough with automobile 
traffic noise and with other features to 
be that significant in the final analysis. 

RW: So, given that, and playing devil's 
advocate, how do you convince con¬ 
sumers that, in order to get this new 
service, they need to go out and buy 
brand new radios? 
Fritts: I think we're at least a decade 
away (from) having a major population 
increase in the digital radio universe — 
point one. it seems to me. Point two, the 
automobile manufacturers are going to 
drive the market when they come on 
stream with their new radios that do in-
band. on-channel. 
And thirdly, ancillary services will 

become more important for the con¬ 
sumer in the future than they are today. 

RW: A.v the DAB process is continuing, 
radio stations are starting to broadcast 
on the Internet. This is obviously on the 
rise. Is it possible that something like 

this could get to a point where it becomes 
so popular that there’s really no need for 
another service like a DAB? 
Fritts: People don't listen for digital 
sound. They listen for programming. 
They listen for their favorite music, for 
their favorite announcers, for their 
favorite station that is a mix of all of the 
above. So they listen to programming. 
They don’t necessarily listen for quality, 
per se. If you can combine the two. you 
have the best of both worlds, and that’s 
what I think we in radio, particularly the 
broadcast industry, are attempting to do. 
Let me just make a general statement. 

As long as somebody's tied to a tele¬ 
phone line or a cable line ... (listening to 
the radio on the Internet) probably will 
never be as good as listening to an over-
the-air radio station in the market area. 
And if quality means that much, as 

some are saying, then I have to think 
that the Internet quality has to go a 
quantum leap before it's really accept¬ 
able to the ... population. 

RW: Let's talk about RDS. Do you 
agree with the CEMA assertion that it 
has broken the chicken-and-egg cycle 
with this technology ? 
Fritts: I don't know whether the chick¬ 
en-and-egg cycle has been broken, but 
I do know' that progress is being made 
and that’s encouraging. As we go for¬ 
ward in that arena, I think you’ll see 
that more and more stations continue to 
see the benefits of RDS. 

RW: There's a lot of work being done 
on high speed data services. Is there a 
danger that everything going on with 
RDS will he eclipsed by high speed? 
Fritts: I think if you look at the multi¬ 
media applications from a whole range 
of activities — landline-based, wire¬ 
less-based and broadcast — I don’t 
think anybody can predict with any 
degree of definitive accuracy as to 
which one of these particular elements 
is going to take off and in which form it 
will take off and be most successful. I 
think there will be a lot of experimenta¬ 
tion by a lot of people until somebody 

Problem: 
I need a new FM 
transmitter but prices 
are so high I may have 
to settle for used. 

““ Solution: 

The ECO Series! 
Rugged, Feature Packed 
& Reliable the ECO 
series was built with 
you in mind. 

We've kept the cost low and the quality 
unsurpassed ! 

Benefit from lower operating cost with extra 
long tube life and lower power consumption . 

Available in powers from 2-50 KW 

Great Products 
Great Solutions! 
“The Transmitter People” 

O Energy Onix 
BROADCAST EQUIPMENT CO , INC-

PO BOX 801 ♦ 1306 RIVER ST. 
Valatie , NY 12184 

Phone 518-758-1690 ♦ Fax 518-758-1476 
energy-onix @ energy-onix.com 

finds the right niche and makes it go. 
I encourage stations to continue 

experimenting with it, to continue their 
development and their interest in it, 
because, eventually, you know, there will 
be opportunities. I can’t tell you what 
those are today, because I don’t think 
anybody can. Could be we al) race to a 
market and the telephone companies are 
already there. 

RW: How are things going to he different 
for radio when we turn the calendar on 
the year 2000? 
Fritts: I do think that all of us take sort 
of an inventory toward the end of a regu¬ 
lar year. It might well be that (in) (he year 
2000. we take a more extensive inventory 
of things we want to accomplish for the 
future, sort of a grander review of the last 
year, rather than take it just so. ® 

dataXpert™ 

datawcpld celebrates 25 years 
of information gathering expertise 
with the introduction of its latest 
software product: 

dataXpert™ 
Retrieval from our massive CD-

Rom database modules is just 
keystrokes away on your computer! 
Let dataWOPld supply you with 
your own expert. 

The MediaXpert™ scries 
focuses on the broadcast industry 
with four modules 

□ FCCXpert™ 
□ ContactXpert IM 

□ MapXpert™ 
□ AudienceXpert™ 

Eliminate hours of research 
time, know your market and make 
informed decisions. 

Call 800-368-5754 to find out 
how dalawcpld can put an expert 
in your office today! 

THE GLOBAL 
INFORMATION SOURCE584

Visit Our Home Page at: 
http: //dataworld.com 

e-mail: info@dataworld.com 
800-368-5754 FAX: 301-656-5341 
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: Factory Rebuilds 

Have your Eimac tube REMANUFACTURED 
by the trusted original manufacturer. 

■ Eimac Quality 

■ Original Specifications 
■ Factory Testing 
■ New-Tube Warranty 

Call us: CPI 
Eimac Division 
San Carlos. CA.. USA 
(800)414-8823 or 
fax (415) 592-9988 

Available through 
Richardson Electronics 
(708) 208-2200 

READER SERVICE NO. 23 

Unique! 
Shively FM Antennas offer stand¬ 

ard features often unique in the industry: 
Our unique fine-matching transformer, 
included as standard equipment on Shively 
commercial antennas, can correct VSWR 
mismatches of up to 1.5:1 to compensate 
for tower effects. Unlike most others, it is 
tunable both under power and pressure, so 
it requires no disassembly of the system, 
and no adjusting of taped slugs for tuning. 
This means a better match, with less 
rigging time and costs. 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. 52 

Your complete 
RF source 

•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 JAMPRO@ns.net 
http://www/jampro.com 
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Suddenly... Everything's Changed! 

Introducing the AD2004B, a quad. 20-bit A-to-D con¬ verter with AES3-id outputs, designed for applications 
that require no-compromise perfonnance. 

The converter runs at a fixed sample rate of either 48 or 
44.1 kHz. A dual sample rate option is available. The two 
75 £2 BNC outputs conform to AES3-id. 

The typical THD+N is -102.5 dB (0.0008%) broadband, 
measured at - I dBFS. much better than other 20-bit con¬ 
verters. A reference port allows multiple converters to be 

Metering has both coarse and fine scales for monitoring 
near FSD. A selectable hold function can retain the high¬ 
est peak until manually reset. FSD detection is exact. 

synchronized in perfect phase. An ultra low jitter (11 ps) 
VCXO produces a clean 64X sample clock that may be 
free-run or phase-locked to an incoming AES3-id refer¬ 
ence. Jitter reduction is superb. -50 dB. with sidebands 
and idle tones below a phenomenal -135 dB even when 
phase-locked to external sync. 

The AD2004R has the same performance as the 
AD2(X)4B but has an 110 £2 AES3 reference input, two 
110 £2 AES3 outputs, and a word clock output. 
With absolutely the highest performance, its per chan¬ 

nel price is only 30% of some converters. At $1800 it's 
about to start a revolution! Call Rory Rall today! 

BENCHMARK MEDIA SYSTEMS, INC. 
Phone 800-262-4675, FAX 315-437-8119 
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Incredibly Flexible DTMF Control 

CirquitWerkes 

outputs. 

up 
programming with any DIME phone. 

momentary. 

the DS-8 lor 

automated recording. 

2198 Hubbard Lane, Grants Pass, OR 97527 

Al 

(541) 471-2262 
READER SERVICE NO. 22 READER SERVICE NO. 130 

Call 

380 Chestnut St 

P.O. Box 425 

Norwood, NJ 

I 
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High quality metal enclosure can be 
wall or table mounted. Lou cost 
(optional) rack mount available. 

secured remote EBS activations, 

you name it! 

independently programmabh 
codes and mode. 

SERVICE, REPAIR & 
CALIBRATION 

Call your favorite RF distributor or MYAT direct at 
201-767-5380, or fax 201-767-4147 for our complete cat¬ 
alog and reference guide. 

programmable 

Each closure 

THE COST EFFECTIVE 
ALTERNATIVE TO 

MANUFACTURER SERVICE 

> STL's • RPU's • TSLs 

• 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 

For Rigid Line & Components 
F . . '' T 

Facing a “right now” emergency? Planning a new instal¬ 
lation? Upgrading your facility? Whatever the need, 
MYAT is the solution. MYAT products are quality-built 
for maximum performance and long life. And we take 
delivery commitments seriously. 

CircuitWerkes 
6212 SW 8th Place 

Gainesville. Florida 32607 
(352) 335-6555 / fax 331-6999 

source and gel eight individually 

The NEW DS-8 DTMF sequence decoder. 
Bridge the DS-X across your audio The DS-8 features include: 



SPRINGFIELD, Va. Last time we 
reported on a neat idea that Joe Schloss 
proposed: adding Molex-type jumper 
plugs to enable a quick change of new 
and old IPAs in a Harris FM 25K. This 
idea also works with transmitter blower 
motors. We have maintained several 
spare blowers for our clients, and modi¬ 
fied most of the corresponding transmit¬ 
ter blowers with a male/female Molex 
plug. 
The plug assembly also ensures that the 

especially useful in splicing shielded 
cables. For more information, contact 
Adhesives Research. Inc. at (717) 235-
7979. or circle Reader Service 57. 

★ ★ ★ 
One thing I think is true for all engi¬ 

neers: we love to receive catalogs! 
Here’s one that includes VacTec 

VTL2C@ LED/LDR opto devices for $3 
each. The catalog is from ALL ELEC¬ 
TRONICS CORP. Call for a copy: (800) 

★ ★ ★ 
Figure 2 shows another use for a 

meat thermometer: monitoring the 
stack temperature of an FM transmit¬ 
ter. In this case, it is a Continental 25 
kW. A record of intake and exhaust 
temperatures is useful in tracking 
transmitter efficiency versus power 
output. 

□ □ □ 
John Bisset is a principal in 

phase-to-phase wiring is correct so the 
motor does not run slow or backward. 

826-5432. 
Though the VacTecs are not exactly like 

Multiphase, a technical services compa¬ 
ny based in the Washington suburbs. 
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1.) Adjust “send gain” for proper drive to phone-line. 
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mixer board, make sure system does not oscillate. 
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Veal, chicken or beef? 

Problem: 

I have a 
duopoly. 
I need 
back-up 
transmitters 
for my 
stations: 

Solution: 
Don’t buy two transmitters-

buy ONE! 

Our Legend Series, Solid 
State, FM transmitters are 
Frequency Agile and 
Broadband . Your engineer 
can instantly tune one to any 
frequency ! 

Let me know if you have adopted this 
technique in other situations. 

★ ★ ★ 
Figure I is a revision of a "Poor Man’s 

Hybrid" that we featured in RW on June 
14. 1995. The original article called out 
an Audisar transformer. Gary Brefini 
made the changes shown in Figure I. and 
replaced the transformer with a less 
expensive Stancor version. The circuit 
also uses a differential summer to obtain 
better isolation. Other features include a 
small audio amplifier to drive the "send” 
port of the hybrid. 
Setup is simple. First, send a test tone 

down the phone line from the studio via 
the send line. 
Adjust the "send gain" for adequate dri¬ 

ve into Ma Bell's system. Next, adjust 
the "receive gain" with the board pot set 
at its normal position. 

If oscillations occur, adjust the null 
potentiometer in combination with the 
capacitor switch to get the best null. 
Sometimes the "send gain" or "receive 
gain" can be adjusted to avoid feedback 
as well. Contact Gary Brefini via e-mail 
at GBREFlNI@aol.com. 

★ ★ ★ 
Looking for EMI shielding? Arelad 

8257 is a highly conductive, pressure¬ 
sensitive acrylic adhesive tape with 

the Newark versions discussed in Reach him on line at VW?W-
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the Workbench of July 
24. these may work 
and are cheap! 
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BENCH@aol.com or at 
(703) 323-7180. 
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Turnkey Custom Á 
Design. 

We’ve designed the Legend 
Series to ensure long 
transistors life with “wind 
tunnel” cooling & brute force 
power supplies. 

Legend Transmitters make 
perfect main transmitters too! 

Available from 1KW -11KW 

Two or more stations; 
One back-up transmitter. 

GREAT IDEA! 

Great Products 
Great Solutions! 

“The Transmitter People” 

△ fnergyOnix 
BROADCAST EQUIPMENT CO, INC. 

PO BOX 801 ♦ 1306 RIVER ST. 
Valatie , NY 

Phone 518-758-1690 
Fax 518-758-1476 

energy-onix @ energy-onix.com 
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READER SERVICE NO. 136 

Excalibur Electronics! 
HC-1 Handi-Coupler 

. '(ti;dLl! }' 
Here is the simplest, quickest, most convenient 

way to connect audio to a telephone. The HC-1 
connects in series with the handset of any phone 
using modular connectors. No connection to the 
phone line is needed. Press the front panel button 
and external audio is available on separate send and 
receive 1/4" TRS jacks on the rear panel. Release the 
button and the handset is once more connected for 
normal use of the phone. Nothing could be simpler! 

You can find many uses for the HC-1 around your 
station: on-air studio, production room, newsroom, 
sales office, field news kits, sports remotes, etc. 

EXCALIBUR ELECTRONICS, INC., CHANTILLY, VIRGINIA 

Please circle our bingo number for a data sheet anda dealer list 

Solid State 

POWER AMPLIFIERS 
B-1000 (to 1250 watts) 

B-600 (to 660 watts) 

B-300 (to 350 watts) 

Connect the antenna 
Connect the exciter 
Connect the a.c. 
Walk away 

P.A.Modules 
50W, 150W, 300W, 500W, 700W 
In stock for immediate delivery._ 

TH Silicon Valley 
-< P O W E R 

AMPLIFIERS 
The RF People 

115 Phelan Ave., Unit 10, San Jose, CA 95112 

1-800-986-9700 or Fax 1-408-986-1438 
READER SERVICE NO. 25 

XE-1OOO 
UñívérsáLSCPC 

SCPC BROADCAST AUDIO RECEIVER 
New, affordable, frequency-agile receiver, direct channel entry by keyboard, selectable companding 1: 1, 2:1, 
3:1, wide/narrow bandwidth, de-emphasis selectable, 950-1450 MHz, line output 600 ohms, muting, 
transponder agile, LNB power supply, 50-channel memory, full baseband output, high-quality audio. Every 
needed feature at a sensible price (lowest in the industry). Write or call for full information on this quality 
receiver—the answer for your station. Networks call for prices. 

Pristine 
Systems 

The Next Generation in Broadcast Software 

« « .5 
** 

$3499 

FAX (214) 423-6334 

I I kHWEDCA I ELECTRONICS, INC. 4555 Groves Road, Suite 12 Columbus, OH 43232 
UNIVtnOAL Communications Specialists Phone: (614) 866-4605 Fax: (614) 866-1201 

READER SERVICE NO. 126 

READER SERVICE NO. 48 READER SERVICE NO. 103 

(214) 424-8585 

1-800-327-6901 

1500 Capital Avenue 
Plano Texas 75074-81 1 8 

12 Channels 
25 Stereo Inputs 

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/Plavers & save $$$ or 

Buy/Lease From Us 

Call Us Before You Buy a 
Digital Audio System! 

EVEN THE BEST CAN 
BE MADE BETTER 

west/lnt’l 
310-670-7500 
Fax 310-670-0133 

THE COMPACT MIXER WITH A 
COMPACT PRICE FROM THE 

QUALITY LEADER 

East 
864-292-0300 
Fax 864-292-9030 

Servite & Affordable Quality for Over 23 Years 

AUTWGRAaU 

Introducing the new 

MINI-MIX 12A 

M0W Bvte INTERNET JF 
READY 

with 

A Digital Recorder specifically designed to record phone 
calls and play them back quickly and easily. 

Fast nondestructive editing. 

Easy access and fast stacking of bits. 

The most powerful way to record and air phone-bits. 

The Blue Group 
1001 Ridge Avenue 

Clearwater. FL 34615 
TEL 813.442.1665 
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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 ... L Since 1960, 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-

« w" 

SOUTHEASTERN SALES OFFICE 
200 Fareway Drive. Suite 2 
Smithfield, North Carolina 27577 
Phone: 800-369-7623 
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 

Fax: 805-273-3321 

Palmdale, California 93550 
Phone: 800-858-9008 For 36 years 

G ABG 
■LmJ Audio Broadcast Group Inc. 
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appeared so poor that two directors sold 
all their stock and quit the company. 
In the meantime, the "Iowa Barn Dance 

Frolic" began, at first originating from 
the Davenport studios, then moving to 
Des Moines in 1932. The program was a 
long-time favorite on WHO, and it intro¬ 
duced many famous celebrities including 
Andy Williams. Roger Williams and Ed 
Reimers. Later in the 1930s, another 
future luminary inaugurated the WHO 
sports department. Ronald Reagan was 
the first sports director on the station. 
The new 50 kW transmitter began oper¬ 

ation on April 22. 1933. Coverage 
improved all over the state. Still, the 
merged WHO/WOC was considered "too 
remote" for listeners in Davenport. 
Therefore. Palmer bought station KICK 
on 1420 kHz and moved WOC's 

continued on page 60 
More important, the major manufactur¬ 

ers of radio receivers were in the larger 
cities, and much of the necessary “talent" 
to fill the programming schedule was 
also found there. Telephone lines to the 
Midwest and the western United States 
were prohibitively expensive, even after 
the network era began. 
Nevertheless, the potential of AM radio 

for covering large areas made it an ideal 
vehicle to reach the small, rural commu¬ 
nities of the Farm Belt. Despite a relative 
lack of professional talent, stations 
appeared all over the Midwest. 

A voice for Iowa 
Early in 1924. George Kuhns, president 

of Banker's Life Company in Des 
Moines. Iowa, dedicated a new 500-watt 
radio station at 570 kHz. It was Kuhns' 
idea to build the station to provide ser¬ 
vice to midwestern farmers, in effect 
becoming “the Voice of the Middle 
West." 
This was a logical move. Banker's Life 

made a great deal of its money from 
farmers and it held many farm mort¬ 
gages. Its financial health was tied close¬ 
ly to farmers, who were experiencing 
some very hard times in the post-World 
War I economic bust. Kuhns made air¬ 
time available for news and for advice 
from anyone who could help farmers 
with their problems. 
When the farmers tuned in for the latest 

news, weather and market reports, the 
station reminded them who was provid¬ 
ing the programming: “This is WHO — 
Who? — Banker's Life. Des Moines, 
Iowa." 
WHO quickly became one of the most 

famous call signs in the Midwest, with 
Banker's Life tied right in to it. Coverage 
increased further in early 1925 with a 
power increase to 5.000 watts. Kuhns 
was prepared to take adv antage of WHO 
as, in effect, a Banker's Life salesman 
welcomed into the homes of listeners. 
Yet. station programming was not 

focused entirely on the insurance busi¬ 
ness. WHO sought to provide real public 
service to its listeners. Consider the Great 
Corn Sugar Giveaway of 1925. 
The idea was to revitalize the farming 

community by making table sugar from 
corn glucose. A Corn Sugar Orchestra 
was formed, and the station offered a free 
sample, a pound of corn sugar, to any lis¬ 
tener who wrote in. The result proved the 
power of radio: more than 100.000 
requests came in. However, the project 
failed to catch on. and years later the 
WHO basement still contained some of 
the corn sugar! 
Even after joining the NBC Radio 

Network in September 1927. WHO 

WHO Service Legacy Lives On 
by Barry Mishkind 

DES MOINES, Iowa In the earliest 
days of radio, experimental stations in 
places small and large emerged. 
However, as broadcasters learned the val¬ 
ue of the medium as a source of news 
and information as well as promotion for 
the owner's business, most of the larger 
stations were tied to major cities. 
Several factors led to this development. 

Many colleges and small companies sim¬ 
ply found the costs of operating a radio 
station difficult to justify when equip¬ 
ment was expensive and required con¬ 
stant attention and maintenance. 

continued to program locally for a large 
part of the day. But shortly thereafter, the 
government struck a terrible blow. 

Disaster and rebirth 
Early in 1928 came word that WHO 

must move from 570 kHz on the dial to 
1000 kHz. Worse yet. WHO would have 
to share time with WOC in Davenport. 
Both stations protested, but the Federal 
Radio Commission was resolute that 
Iowa would not have two clear channel 
stations. 
At the new dial position. 5 kW no 

longer "got out" as far. and the reduced 
schedule limited the potential growth of 

(he station. Because Banker's Life had 
lost over $600,000 during the years, man¬ 
agers had no appetite to spend even more 
for a 50-kW transmitter or better pro¬ 
gramming. This reluctance produced a 
decision to sell to WOC and Col. B.J. 
Palmer. 
Various efforts to maximize the facili¬ 

ties ensued, including, for several years, 
a synchronous operation for the com¬ 
bined WHO/WOC. not unlike WBZ and 
WBZA in Massachusetts. Yet. so unsatis¬ 
factory was the reception in many areas. 
Palmer eventually filed an application to 
use 50.000 watts from Des Moines. With 
the Depression, prospects for the station 

This ISN'T a features war. 
Counting buttons doesn't reveal much about an EAS unit. 
It s the company behind the system that counts. 

Rather than racing to be first. Burk has been quietly perfecting 
an EAS system you'll be happy w ith, day after day. 

Buy the company, not the box. 
You've said it yourself. Customer sen ice is top priority, and no other 
company in the industry can match Burk s responsive tech support. 

Wo ve been supply ing innovative. well-designed equipment to this 
industry for over a decade. Our systems are more than user-friendly; 
they 're /?roc7c/cc7.sV-friendly. because we understand w hat you do. 

Our reputation for on-time delivery means you'll have your EAS unit 
when you need it. So relax... you've got things under control. 

CHOOSE BURK. 

BURK .A-J TECHNOLOGY 
Toll Free 1-800-255-8090 ■ email: control@burk.com 

I his device has not been approved by (he Federal Communications Commission. This device is not. and ! 
may not be. offered lor sale or lease, or sold or leased until the approval of the H ( has been attained. 

The BURK EAS ■ Available Fall 1996 
Circle (165) On Reader Service Card 



60 Radio World FEATURES October 2, 1996 

Stogies and Talk Radio Thrive 
► continued from page 42 

older, but Zeplowitz says a growing num¬ 
ber of women are smoking cigars, a trend 
that has doubled in the last few years. 

He proclaimed the major motion picture 
“Independence Day" to be the most cig¬ 
ar-friendly movie he has seen, due in part 
to the scene in which actor Will Smith 
refused to get into his plane without one. 

Each show begins with a traditional 
ceremony as Cigar Dave and his 
listeners light their cigars. 

How does he talk about cigars for two 
hours every week? He not only answers 
regular questions but also informs his 
audience about cigar trends he detects. 

Cigar Dave also expressed pleasure with 
the presence of cigars in the movie 
"Chain Reaction." 
He also takes the show on the road. The 

program invites affiliates to arrange local 
appearances for Cigar Dave. While in 
town, he accompanies station account 
executives on client visits. Zeplowitz has 
appeared at Tampa's cigar bar at the 
Columbia Restaurant in the cigar-influ¬ 
enced city of Ybor City, and celebrated 
the show's first anniversary from the 
Havana Room at the London Steak 
House in Pompano Beach. He recently 
appeared at the Boomtown Casino in 
Reno for a cigar dinner. 
“Smoke This!" is available to stations 

on a market-exclusive, barter basis on 
Satcom C-5, Transponder 23. SEDAT 
Channel 49. The show contains seven 
minutes per hour of network spots and IO 

rengthen 
You r 

Airchain 

with the 

Website http://www.moseleysb.com Email infoã>moseleysb.com Phone (805) 968 ■ 9621 Fax (805) 685 - 9638 

N o s e 1 e y DSP 
Digital STL 

Moseley 
Moseley Associates Inc. 
in Castilian Drive 
Santa Barbara. CA 9511/ 

LÜOÜ 
System 

The strength of any chain is always determined by its weakest link. 
Same is true of your Airchain. You may have the finest format, talent, 

studio facilities and audio processing, but if your link to the transmitter 
isn't a Moseley, you could be in for some tough breaks. Sonic clarity 
and reliability are what you and your listeners demand. Nothing fits 

the bill like a Moseley Digital STL System. The DSP 
6000 virtually eliminates the problems associated 

with conventional analog transmission systems such 
as noise due to signal fades, birdies from intermod 
interference, and lack of spectrum for multiple audio 

feeds to LMA and Duopoly sites. The DSP 6000 
digital encoder/decorder works with any existing 

Moseley composite system to give your link the 
digital upgrade necessary for todays audio purity. 

Legendary Quality. Uncompromised Audio. Incredible Reliability. 
Moseley STLs —Strengthen your Airchain. 

minutes for affiliates to sell. 
□ □ □ 

Brian Holmes is the evening air personality 
for oldies WSRZ-FM and OM of all-news 
WSPB(AM) in Sarasota, Fla. He is also an 
anchor for Metro Traffic-Tampa and a 
radio columnist for Music Forum Magazine 
in Tampa. Call him at (941) 388-3936. 

WHO’s 
There 

► continued from page 59 

programming there. After 
November 11, 1934, WHO occu¬ 
pied Iowa's clear channel assign¬ 
ment alone. 
With its new stature as a major sta¬ 

tion. WHO began an agressive cam¬ 
paign to build up its programming 
and news departments. WHO creat¬ 
ed its Farm Service Department, the 
first full-time farm information ser¬ 
vice in the world. In 1937, WHO 

I In 1936, the station received 
700,000 letters. 

originated National Soil 
Conservation Field Days. 
WHO responded strongly to local 

and regional emergencies. 
Fundraisers and public service 
announcements and broadcasts con¬ 
sumed as much as 32 percent of its 
broadcast time over a five-year peri¬ 
od before World War II. After the 
war, WHO spearheaded efforts in 
the Midwest to provide relief for 
destitute persons in Europe. 
The impact of WHO on its listen¬ 

ers can be measured easily by not¬ 
ing that in 1936 alone, the station 
received more than 700,000 letters, 
a stack more than 400 feet high. On 
an average day it took in 3,000 let¬ 
ters; “excellent" days exceeded 
18,000 letters! 
After a final facility change in 

1941, WHO settled on 1040 kHz. 
Today WHO(AM) is owned by the 
Palmer family. Vice President and 
General Manager Mark Halverson 
said the owners recently sold the 
TV side of their operation and have 
indicated their intention to sell 
WHO and its sister FM station next 
year. 
WHO continues to serve the 

midwestern United States. For 
many people all over the country, 
especially those from Des 
Moines, WHO remains a beacon, 
a friend to farmer, city dweller 
and traveler. 

□ □ □ 
Thanks to Craig Rogers, produc¬ 
tion director at WHO. for his kind 
assistance in preparing this article. 
Call Barry Mishkind at (520) 296-
3797, send him email at 
harry @ hroadcast.net or visit his 
home page at http://www.hroadcast. 
net/~barry/ 
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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 Sell 

ATI DA416 (2) dist amps 4x 1x4, 
vgc, $200/ea; Ramko DA-6BR/E 
dist amp. good cond, $100. T 
Steele, WIKE Radio, POB 1490, 
Newport VT 05855. 802-766-4485. 

Longevin 210A power supply 
w/plug in jack, very stout. $50. E 
Davison, 217-793-0400. 

Scott 299 tube amp, $150; 
Pioneer spec 4. 150 w.p.c. rack 
mount, $250; Soundcraftsmen pro 
amp 450 w/p.c. Mostet, rack 
mount fan cooling, $325, all excel 
cond. R Cobb, Solid State Recdg, 
1044 Lightfoot Rd, Wimauma FL 
33598. 813-634-1940. 

Want To Buy 

Dynaco tube amps, Mark III. IV, 
Stereo 70. Harmon-Kardon 
Citation II & a McIntosh Mc40, 
U.S. 6550's. British KT88 s tubes, 
manual for Marantz model 8 amp. 
R Cobb. Solid State Recdg. 1044 
Lightfoot Rd, Wimauma FL 33598. 
813-634-1940. 

ANTENNAS/TOWERS/ 
CABLES 

Want To Sell 

Complete 5 kW equipment (2) w/4 
towers, 5 kW, audio chain & moni¬ 
toring. $20,000 w/o tower, $22000 
w/tower, now on air. CE Jones, 
WMNY, 109 Mauve Ln, Eutawville 
SC 29048. 803-492-7612. 

ERI FML 2 bay on 1043.9 w/285' 
1-5/8”Heliax, $3000. T Toenjes, 
WREN. 201 NW Hwy 24. Topeka 
KS 66608. 913-437-6549. 

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 

Jampro Penetrater 1 bay FM 
antenna, tuned to 103.9, 
$1500/BO; Phelps Doudge CFM-
LP-2 2-bay FM antenna tuned to 
104.9, $1500/B0: Shively 6813 3-
bay FM antenna tuned to 103.9, 
$2000/BQ. S Avery, KRAJ/KLOA, 
731 N Balsam, Ridgecrest CA 
93555. 619-371-1700. 

New 500’ tower w/36" face, call for 
details. $35,000. C Barinowski, Gd 
News Network. 3213 Huxley Dr, 
Augusta GA 30909. 706-733-8201. 

Utility tower 100’, 3' sides, on 
ground w/guy cables, $1000. R 
Shelar. 330-427-2303 

EF Johnson 145-102-13 AM 
antenna changeover switch. $135. 
P Willey, WBTN, Historic Rte 7, 
Bennington VT 05421. 413-663-
3419 

Suficiiox Bwaäcaii PwJucf: 

FM Antennas 
Call Jimmie Joynt 
800/279-3326 

RCA/Dielectric DCR Series (11) 
deicer transformers, $200 ea/BO 
all. B Weiss, KUDL, 3101 
Broadway #460, Kansas City MO 
64111. 816-753-0933. 

Jampro Penetrator, 1 bay FM, 
tuned to 103.9, $1500/BO; Phelps 
Dodge CFM-LP-2 2 bay FM tuned 
to 104.9, $1500/BO; Shively 6813 
3 bay FM tuned to 103.9, 
$2000/B0. S Avery, KRAS, 731 N 
Balsam, Ridgecrest CA 93555. 
619-371-1700. 

Scala HDCA-10 Yagi antennas 
(5), 10 elements, on 94,3 mHz, 
$175 ea +shpg; Jampro JSCP-4 
end fed high pwr FM antenna on 
94.1 mHz, $2500 or BO; 
Cablewave HCC-300 3” Heliax, 2 
lengths ea about 125', w/connec-
tors both ends, working cond 
when removed from service, $450 
ea/BO +shpg. J Sands, KJMZ. 
702-868-7222. 

500’, 36” face, 110mph wind load. 
706-733-8201, Clarence pr Mark. 

ERI high power 4-bay rototiller 
FM antenna with radomes 92.3 
mHz. Shively 6810 eight bay with 
radomes, new never used. 100.1 
mHz. Priced to sell!! 816-628-5959. 

NEW & USED: 1-5/8 & 7/8" coax 
cable, on spools, will cut to length, 
guaranteed. Goodrich Ent, 11435 
Manderson St, Omaha NE 68164. 
402-493-1886. 

Want To Buy 

Low power 4-bay FM antenna on 
or about 96.5 mHz. B Campbell, 
KRIG, 1740 SE Washington, 
Bartlesville OK 74006. 918-333-
7943. 

AUDIO PRODUCTION 

Want To Sell 

CSI CS-100 DTMF controller, 
$200; Nikko tuner AM-FM, $50: 
racks, $100 ea, you pick up. D 
Rose, KDUC. POB 432, Barstow 
CA 92312. 619-256-2068. 

Excalibur CD-1 (2) level interface 
units, new, $40/ea: Shure M67 
microphone mixer, good cond, 
$100/BO: Shure M610 feedback 
cntrlr, good cond. $60/BO. T 
Steele. WIKE Radio. POB 1490, 
Newport VT 05855. 802-766-4485. 

ADC D5700 sound effects filter, hi 
& Io poss sections. 100 Hz to 5 
kHz in 8 steps, LC type, $125. E 
Davison. 217-793-0400. 

Eventide H-949 Harmonizer; 
Drawmer 201 gate; Panasonic 
3500 DAT; Gates M-5576 vintage 
tube line amp; bi-amp spring 
reverb; AudioArts 4200-A EQ; 
Telefunken V-72; Altec plug in 
transformers. T Coffman, 619-
571-5031. 

Phase Linear auto correlator 1000, 
$50; B&K sine squarwave gen, 
$75. R Cobb, Solid State Recdg, 
1044 Lightfoot Rd, Wimauma FL 
33598. 813-634-1940. 
Gemini PMX 3000 mixer, rack¬ 
mount. 5 line. 2 phono, 2 mic inputs. 
7 band EQ, 3 outputs & cues, built 
in delay: Shure M267 mic/line mixer 
w/limiter, & Realistic 10 band stereo 
EQ, all for $200, like new. C Marion. 
JCR Radio Prod, 3911 Glendale St. 
Philadelphia PA 19124. 215-289-
8295. 

Orban 8100A stock. $3500; 
Cobalt Blue card 5 for Orban 
8100A, $450; Gentner RCF-2 card 
5 for 8100A, $450; Gentner Audio 
Prisms, pair, $750 ea; Gentner 
Digital Prisms w/digital laser-stereo 
gen/limiter & optical encoder, 
$1500; ibanez HD 1000 harmoniz-
er/delay, $200. S Bush, Bountiful 
Bdctg, 3595 S 1300 W, Salt Lake 
City UT 84119. 801-264-8250. 

JBL 4333A 15” speaker, $950/pair; 
Vintage recond tube mic pre's & 
mixers, $300-$700; ADC new patch 
bays, 1/4” 52 points. $169; ADC TT 
bays. $129 up; ADC new TT or 1/4" 
TRS cords, $9; Furman 1/4" to 1/4" 
patchbays, $95 ea; like new tape, 
1/2”x2500' 456, $15 ea; 1" 456, 
226, 250, $25 ea: Rane ME15 
graphic EQ, $150; Digitec 3.6 sec 
delay, $150; new pwr dist/filter rack 
mt, $75, W Gunn. Box 2902. Palm 
Springs CA 92262. 619-320-0728. 

Want To Buy 

Neve, API. MXR, Lexicon, mic 
pres, EQs, delays, compressors, 
harmonizers, reverbs. T Coffman, 
619-571-5031. 

Pultec Mavec tube type sing chan 
mic pre & EQ unit, need manual & 
schematic, copy OK, will pay. Ed, 
412-621-8000. 

Compressors & EQ's, tube & solid 
state. W Gunn, Box 2902. Palm 
Springs CA 92262 619-320-0728 

We Buy Audio 
compressors, mies, 

EQ, limiters, amps, 

delays, recorders. 

Top Prices Paid! 

MA 
800.423.5499 

AUTOMATION 
EQUIPMENT 

Want To Sell 

Audio Vault 904-9201. 904-
9202, complete automated master 
control system w/(4) disk drives of 
9.0 GB; Pentium 90 mHz, 16MB 
RAM, tower case, multi worksta¬ 
tion software, etc, all new. never 
installed. S38.000. A Arellano. 
WIOA. POB 13427, San Juan PR 
00908. 809-721-4020. 

SMC Instacart interface. $50; 
SMC power supplies. $100; 
Ampex 350 Reel transport. $100: 
Revox A77 reel, $200: Otari 
AS1000 reel. $400. D Rose. 
KDUC. POB 432, Barstow CA 
92312. 619-256-2068 

RDS Phantom digital automation 
system w/RDL audio switcher, 
Cybex 4 port PC expander, 3 VGA 
monitors, 3 keyboards, Phantom 
software, 2x1GB HDDs. 4MB 
RAM, 486 DX-33 ISA MB, rack 
mount case, relay I/O cart, 3 Cybex 
remote, vgc, $10,000. G Blau, 
KXST, 9416 Mission Gorge Rd, 
Santee CA 92071.602-956-9696. 

Schafer 903E (3) complete sys¬ 
tems for parts . Audiofile 1’s & 2's, 
SMC 352 Carousels, $100 you 
pick up. Gates 5S cart player, 
$200. D Rose, KDUC. POB 432, 
Barstow CA 92312. 619-256-2068. 

SMC Automation System incl 6-
350 carousels. MSP-12 Brain, 
DAS-12 audio switcher, Amdek 
300A video monitor, PSB-3 pwr 
splys, SMC721 dual cart player 
drawer, DT-6 remote unit/key-
board, (3) Otari ARS-1000 R-R PB 
decks, line amps. 4-6' racks plus 
more, works well, S1000/BO: SMC 
350 carousels (2), $50/ea/BO. T 
Steele, WIKE Radio, POB 1490, 
Newport VT 05855. 802-766-4485. 

Sonomag 350 (2) random select 
carousels, working; Sonomag 250 
carousels (2) 1 wkg/1 parts w/ran-
dom select conversion unit; RP 
1000 programmer/cntrlr; PDC-3a 
automation clock; DT-1 data ter¬ 
minal, monitor & TTY printer; 
Sonomag 790 cart redr, needs 
work. Randy, KDKD AM/FM, 
Clinton MO. 816-885-6141. 

BE 1600. will sell all or part. call. P 
Deen, WAJQ, 208 Douglas St. 
Alma GA 31510. 912-632-1000. 

BROADCAST ENGINEERING 
CONSULTING SOFTWARE 

Professional 
software packages 
for preparing FCC 

applications and 
plotting coverage. 
For Windows and 

DOS. 

See us at WME Booth # 2301 

DOUG VERNIER 
1-800-743-DOUG (3684) 

Prepare concise FCC coverage maps and allocation 
studies from USGS digital line graph databases 
Search for AM, FM, and TV channels with professional 
graphics oriented programs and FCC databases 
Determine population with US Census databases^ 
Plot S.T.L. paths using NGDC terrain database^ 
Tower and airport databases & more! 

Want To Buy 

Digital DJ or DJ lite. B Campbell, 
KRIG, 1740 SE Washington, 
Bartlesville OK 74006. 918-333-
7943. 

ITC 3-D triple cart machine, single 
tone, working cond; Gates 80 cart 
decks (2), 1 works great, 1 for parts, 
plus record unit; Spotmaster Three-
70 (2) cart players; BE 3300 RPS 
stereo cart recorder. Randy. KDKD 
AM/FM. Clinton MO. 816-885-6141. 

IGM EC System, (3) 48 tray stereo 
Insta-Carts, 24 stereo Go-Cart & 
computer, $2000/system, may sell 
separately: Sentry FS12B System, 
(2) 48 tray stereo Insta-Carts. (2) 
24 stereo Go-Carts, (4) 42 Go-Cart 
machines & computer, $2500/sys-
tem, may sell separately. C 
Mandel. KAMP. 626 Main St, El 
Centro CA 92243. 619-352-2277. 

Schaefer 903-E automation sys¬ 
tem w/(4) Carousels, (6) Audi-Cord 
E-31-R PB cart machines, 3 tones. 
& manuals, just removed from ser¬ 
vice, $4000/B0 +shp. Ron or 
Brad. WADJ, Box 1330, Somerset 
PA 15501 814-443-1330 

Sentry FS-12 w/hard disk system 
& 24 Pioneer 6 pack CD players, 
gd cond. very little use, $3500/B0 
w/crating + shpg. J Sands, KJMZ, 
702-868-7222. 

CART MACHINES 

Want To Sell 

Audio-Cord DL-PM (3) mono play 
cart machines, $250/ea/BO; Audio¬ 
Cord DL-RM mono cart redrs (2), 
$400/ea/BQ: Ampro cart machines 
(2) mono play only for parts, $50/ea; 
Ampro cart machine rec/play for 
parts only, $50: Fidelipac WR-25 (5) 
wall cart racks, hold 25 carts, good 
cond, $20/ea; rack mount cart hold¬ 
ers (2), aluminum, good cond, 
$20/ea; Telelabs TD-1B bulk eraser, 
vgc, $60. T Steele, WIKE Radio, 
POB 1490, Newport VT 05855. 
802-766-4485. 

BE 3000 mono cart players w/3 
cues (2), $300 ea. D Kelly, 
KWPN, Box 84, West Point NE 
68788. 402-372-5423. 

Great Prices on original 
equipment tape heads for 
ITC, BE. Fidelipac. Otari. 
Tascam & others! 

(8(14) 984-4255 

HALL 
Electronics 

Sparta 452S stereo cart recorder, 
$200: BE 3200P mono cart player, 
$100: Audicord R/P stereo E26 
cart, $300: Audicord 520 R/P 
mono cart, $300; ITC premium 
delay record cart. $800; Sparta 
4525 stereo cart player, $100. D 
Rose. KDUC, POB 432, Barstow 
CA 92312. 619-256-2068. 

Tom Cat rack mount cart. 3 
across PB. mono, excel cond. 
$150.00 D Dougherty, Alpha¬ 
Omega, 13 Pelican Dr, Audubon 
Pk NJ 08106. 609-546-7706. 

HALL 
Electronics 

706 Rose Hill Drive Charlottesville VA 22901 

S WANT GREAT PRICES AND $ 
! PERSONAL SERVICE? J 

Going Digital? ¡ P Rebuilding your studio? Have a new CP? 

• We sell (nearly!) EVERY NEW LINE OF EQUIPMENT. Over 115! 
• Yes, we still sell warranted rebuilt equipment too! 
• (Just ask your other dealer if they warrant their "used" stuff.) 

CALL Rick or Jon TODAY! 

(804) 984-HALL (4255) Fax: (804) 984-FAXX (3299) http://www.halls.com/ 
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CART MACHINES...WTS 

BE Spotmaster 10 cart deck. 
S900. P Deen. WAJQ. 208 
Douglas St. Alma GA 31510. 912-
632-1000. 

FS12B System. (2) 48-tray stereo 
Insta-Carts, (2) 24 stereo Go-
Carts. (4) 42 Go-Cart machines & 
computer, $2500 for complete 
system, might consider selling 
individually. C Mandel, KAMP, 
626 Main St. El Centro CA 92243. 
619-352-2277. 

IGM EC System (3) 48-tray 
stereo Insta-Carts, 24 stereo Go-
Cart & computer, $2000 for com¬ 
plete system, might consider sell¬ 
ing individually. C Mandel, KAMP, 
626 Main St, El Centro CA 92243. 
619-352-2277. 

ITC Delta stereo. 6 PB. 1 R/P. 
Bay View Bdctg. 4359 S Howell 
Ave #106, Milwaukee Wl 53207. 
414-482-1959 

ITC SP mono play, vgc, $295; 
Augicord 2 deck stereo play. vgc. 
$425; ITC 3D Series, mono play 3 
deck, vgc, $695. P Willey, WBTN, 
Historic Rte 7. Bennington VT 
05421. 413-663-3419. 

ITC 3 deck, mono; Gates mono & 
stereo; Audi-Cord stereo PB. P 
James, 419-782-8591. 

ITC Delta 1 (3), mono, play, triple 
tones; (3) BE 31 OOP mono, play, 
triple tones; ITC Delta PD II, 
mono, play; (2) ITC Delta PD II. 
mono. R/P, wood cart racks, 100 
capacity. Fideleipac cads. Kevin. 
KMCM, 1404 E 332 Minnesota St. 
St Paul MN 55101.406-232-5626. 

ITC record amps, 3 tone, stereo, 
$250 or mono $150. W Gunn, 
619-320-0728. 

ITC Delta 1 (3), mono, play, triple 
tones; (3) BE 31 OOP. mono. play, 
triple tones; ITC Delta PD II. 
mono, play: (2) ITC Delta PD II. 
mono, R/P; wood cart racks 100 
capacity. Fidelipac carts. Kevin. 
KMCM. 1404 E 332 Minnesota St. 
St Paul MN 55101.406-232-5626. 

ITC upgrade pb to record, amps 
only, no deck. 3 tone, stereo, 
$175, or mono, $125. W Gunn, 
Box 2902, Palm Springs CA 
92262. 619-320-0728. 

ITC Delta - new pinch rollers: 
Mono playback (2), record/play 
(2), stereo record/play (1). MOTI¬ 
VATED! Spotmaster series 2000 
record (1). Wes, 818-798-9128. 

Marathon test carts: #301 head 
cleaner cart, #302 torque tester. 
#303 speed indicator set. #303 
speed cart only, $10 ea. M 
Crosby. 408-363-1646. 

STL alignment carts: C0030-FI 
(NAB). C0031-F1 (IEC), C0234-2-
Fl (stereo IEC), X1235-1-FI (3150 
Hz flutter), unused, $30 ea. M 
Crosby. 408-363-1646. 

Want To Buy 

ITC, BE, Fidelipac cart 
machines: single, triple, mono, 
stereo, play & record/play. Call M 
O'Drobinak @ 619-758-0888. 

CD PLAYERS 

Want To Sell 

Tascam CD-301 (3) CD plyrs 
w/remotes. vgc, $300/ea; Radio 
Shack/Optimus CD2460 CD plyrs, 
fair cond, $30; JVC XLV251 CD 
plyr, vgc, $75. T Steele, WIKE 
Radio, POB 1490, Newport VT 
05855. 802-766-4485. 

Denon 951 FA $500. Bay View 
Bdctg. 4359 S Howell Ave #106, 
Milwaukee Wl 53207. 414-482-
1959. 

Pioneer CAC-V3000 300 CD 
capacity auto changer, $2750. J 
Phillips. 414 Washington Ave, 
Defiance OH 43512. 419-782-8591. 

CONSOLES 

Want To Sell 

Autogram RTV-12, slide faders. 
stereo, vgc. $3500. G Blau. KXST, 
9416 Mission Gorge Rd. Santee 
CA 92071.602-956-9696. 

Harris stereo 80 $1000; Sparta 
AS40B 8 chnl board. D Rose, 
KDUC. POB 432, Barstow CA 
92312. 619-256-2068. 

LPB Signature III (2) S-13 8-chnl 
stereo consoles, excl cond. 
$2500/ea/BO; Ramko DC5MS 5-
chnl stereo console, $200. T 
Steele, WIKE Radio, POB 1490, 
Newport VT 05855. 802-766-
4485. 

Arrakis 10 chnl. 1 mono. 1 stereo. 
Bay View Bdctg. 4359 S Howell 
Ave #106, Milwaukee Wl 53207. 
414-482-1959 

BE 4M50 4 chnl mono board, 
works gd. $250; Fostex 350 8 chnl 
mixer w/meter panel, $350; BE 
8M150 8 chnl 16 input mono 
board program, aud, cue works 
gd, $650. P Deen. WAJQ, 208 
Douglas St, Alma GA 31510. 912-
632-1000. 

LPB Signature III 12 chnl stereo 
console, $1950. M Osborne. 
WKSQ, POB 9494, Ellsworth ME 
04605 207-667-7573. 

CCA Ultimate III 10 chnl 
stereo/mono, just removed from 
service, gd cond w/documentation, 
$1500. B Suwalski, WPNA, 408 S 
Oak Park Ave. Oak Park IL 60302. 
708-848-8980. 

Soundcraft 600, 32x16. w/patch-
bay, mint. $6950; Tascam 512. 
12x8 mixer. $750; Tascam 520, 
20x8x16 mixer. $1750; Allen & 
Heath SYNCON 28x24, great 
sound. $8000; Ramsa 820 mixer, 
$2200. W Gunn, Box 2902, Palm 
Springs CA 92262. 619-320-
0728. 

Want To Buy 

Tascam or Otari 2 or 4 trk r-r, slid¬ 
er stereo on-air consoles, mono 
cart machines, etc, should be in 
excel cond. Media Arts Center. 1-
800-723-4698 or FAX 860-677-
1141. 

DISCO-PRO SOUND 
EQUIPMENT 

Want To Sell 

Peavey Deca/700 350W chnl. 
$800. R Branske, Southwest 
Comm. POB 952, New Lenex IL 
60451.708-399-5444. 

Portable disco. $1000; instrument 
speakers, $100 ea. D Rose, 
KDUC. POB 432, Barstow CA 
92312. 619-256-2068. 

EV 2-way mobile loudspeakers 
(2) for music PB sound reinforce¬ 
ment, 15” cast frame woofer & tita¬ 
nium driver/horn, black road-carpet 
covered, steel corners, handles & 
rubber feet, 800 W peak power 
handling, excel cond, $295 ea. B 
Fisher. KPOK, POB 829, Bowman 
ND 58623. 701-523-3883. 

Consultants 
llltoiulBl E VA /X/ S Consult'ng 
11111_ Y ** Communications 
associai» s Engineers 

FCC Applications, Design, Field Engineering &Tower 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 

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 

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 

PC - Software 
AM FM TV Search Programs 
Signal Mapping—STL Paths 
RFHAZ—US Census PopCount 
FAA Tower—Draw Tower 

Doug Vernier 
Engineering Consultant 1 

1600 Picturesque Drive' 
Cedar Falls IA 50613 

B00-743-D0UC 

Graham Brock, Inc. 
Broaix ast Tichmcai Consultants 

lull Scr\ ice From 
\ll< nation to ( Operation 

AM FM TV \l X Services: 
I ickl Work: Antenna and 

Facilities Design 
( her ¡5 rears engineering 
and c onsn/lin^ experience 
912 6.58 8028 
202-393-5133 

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 

1110 North Glebe Rd. #800 
Arlington. VA 22201 

(703)741-3500 
FAX: (703)741-0312 

Member AF( ( E 

Consulting Communications Engineers 
• Station improvement and modernization 

• FCC Applications and Field Engineering 
• Frequent y Searches and Coordination 
• AM-FM-CATV-ITFS-LPTV 

OWL ENGINEERING, INC. 
E-mail: Owleng 1skypoint.com 1-800-797-1338 Fax (612) 785-4631 
1306 W. County Road. F, St. Paul, MN 55112 (612)785-4115 Member ah ( f 

T Z. Sawyer Technical Consultants 
AM-FM-TV-LPTV 

• FCC Applications & Exhibits 
• Experimental Authorizations 
• AM Directional Antennas 
• High Power Antenna Arrays 

• Frequency Studies 
• Class Upgrades 
• STL Applications 
• Station Inspections 

s 1-800-255-2632 
yFAX : ( 3011 913-5799 • 6204 Highland Dr. • Chevy Chase. Ml) 20X15 

for successful 
FM TRANSLATORS.. 

Talk with Howard Enstrom 

S 

E 

E 

E 

Feasibility studies Phone (352) 383-3682 
Changes - upgrading // FAX (352) 383-4077 
Frequency searches IV c T u . » ; / I T i FM Technology Associates 
Engineering 30925 visa view 
FCC application work Mount Dora, FL 32757 

P.E. & ASSOCIATES, P.C. 
ALLOCATION STUDIES 

FIELD WORK A SPECIALITY 

/¿^ELECTROACOUSTICS 

® 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 

Want To Buy 

Korg M-1 keyboard. J Burdick, 
Chicago Groove. 3 Eastpark Blvd, 
Villa Park IL 60181.414-638-9077. 

FINANCIAL/ 
LEASING SERVICES 

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 

H To apply or request 
I additional information 

i—n mmb call Jeff Wetter. 

FLEX LEASE. Inc. 

LEASES 

TOWER SPACE FOR LEASE: 
Vidalia, Macon, Ocilla-Tifton, 
Jesup. Georgia, New Pori. North 
Caroline. 706-733-8201. 

LIMITERS 

Want To Sell 

Harris MSP-95 FM composite 
processing unit, stereo generator, 
needs minor repair, S1500/BO as 
is. S Avery. KRAJ/KLOA, 731 N 
Balsam, Ridgecrest CA 93555. 
619-371-1700. 

Harris MSP90, $300; Inovonics 
270 AGC limiter, $300. D Rose. 
KDUC, POB 432, Barstow CA 
92312. 619-256-2068. 

Inovonics 222 AM processor/lim-
iter NSRC, new. $450; CBS 
stereo FM volumax units (2), good 
cond, $90. T Steele, WIKE Radio. 
POB 1490, Newport VT 05855. 
802-766-4485. 

Orban 245E stereo synthesizer, 
$225. J Gelo, 941-642-6899. 

Harris MSP-95 FM composite pro¬ 
cessing unit, stereo gen, needs 
minor repair, as is, S1500/BO. S 
Avery. KRAS, 731 N Balsam. 
Ridgecrest CA 93555. 619-371-
1700 

Orban 8000: Texar Audio Prism; 
Gates AM limiter & compressor. P 
James. 419-782-8591. 

Texar Audio Prisms $800 ea. 
Bay View Bdctg. 4359 S Howell 
Ave #106. Milwaukee Wl 53207. 
414-482-1959. 

Want To Buy 

Audio compressor/limiter. J 
Powley. WNGS, 9279 Dutch Hill 
Rd. West Valley NY 14171. 716-
942-3000. 

Collins 26U-1 or 26U-2. Altec 436 
or 438. M Mayeux or K Keller. First 
Ward Productions, 504-595-8623. 

UREI or Teletronix LA2A, LA3A. 
LA4A, 1176, Gates, RCA, Collins, 
Altec, dbx 160, 165, all types, 
working or not. T Coffman, 619-
571-5031. 

Teletronix LA-2A s, UREI LA-
3A's & LA-4's, Fairchild 660's & 
670's, any Pultec EQ’s & any 
other old tube compressor/lim-
iters, call after 3PM CST, 214-
271-7625. 

MICROPHONES 

Want To Sell 

Altec M-54 (2) omni condenser 
mies, never used; 201-A pre-amp 
& 43-a capsule, $250/pr. R Cobb, 
Solid State Recdg, 1044 Lightfoot 
Rd, Wimauma FL 33598. 813-634-
1940 

Shure SM-7; AKG 451-E. T 
Coffman. 619-571-5031. 

Shure SM33 (2) & (2) SM 54. $50 
ea. E Davison, 217-793-0400. 

DISTRIBUTOR 
DIRECTORY 

The following distributors serving the 
broadcast industry would be glad to 

help you with any of your requirements. 

...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 
kkannapolis@worldnet.att.net 

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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MICROPHONES...WTS 

Shure SM5B. S500; Sennheiser 
421, $250: RE-20, $250. Bay 
View Bdctg. 4359 S Howell Ave 
#106, Milwaukee Wl 53207. 414-
482-1959. 

Sennheiser MD421-U5, clean, 
$300. M Crosby, 408-363-1646. 

Want To Buy 

RCA 77 & 44; Neuman, 
Sennheiser, EV, Altec. Coles. T 
Coffman, 619-571-5031. 

RCA 77-DX’s, 44-BX’s, WE KU-
3A's 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. 

RCA 77-DXs & 44-BX s, any 
other RCA ribbon mies, on-air 
lights, call after 3PM CST, 214-
271-7625. 

Sennheiser, Neumann. AKG, 
many models. W Gunn, Box 2902, 
Palm Springs CA 92262. 619-320-
0728. 

MISCELLANEOUS 

Want To Sell 

DB Products DB-254A corner 
reflector hi gain, $192. W Moring. 
WSCI. 2187 Wapoo Dr. 
Charleston SC 29412. 803-795-
9401. 

Gates 794 4703 motor operated 
Rheostat. $70; GCR201B scissor 
switch. $60; Ramko DC5RA 5 
chnl mixer w/manual. $40. F 
Creser. KC4MOP, 6922 Furness 
Ave. Oxon Hill MD 20745. 301-
567-2012 

Rotron Blowers for Elcom, 
Harris, CCA, CSI, McMartin, rebuilt 
& new. Goodrich Enterprises Inc. 
1 1 435 Manderson St. Omaha, NE 68164 

402 493 1886 FAX 402 493 682 1 

Gorman-Redlich CD EBS 
decoder, vgc, S150/BO; McMartin 
TG-2 EBS gen-2 tone, vgc, 
$75/BO; McMartin FMR-1 FM 
revr, vgc. S60/BO; Realistic TM-
150 AM/FM tuner, new, $50; 
Conex CG-25R 25Hz tone gener¬ 
ator. vgc. $150: Gentner 48DR-
TRS-AB-DU patchbay TRS to 
punch block, normalled. vgc. 
$450; 7' Budd rack cabinet, black, 
vgc. $75. T Steele. WIKE Radio. 
POB 1490, Newport VT 05855. 
802-766-4485 

ADVERTISE! 
1-800-336-3045 

Ext.154 
call now! 

Revel SC600 soundcard, all soft¬ 
ware. new. $100; 5.25 DSDD 
360K floppies w/sleeves, new 
never used, $.20 ea. R Branske, 
Southwest Comm, POB 952, New 
Lenex IL 60451.708-399-5444. 

ADC Bantam patch bays, 3 row in 
new cond (2), $100 ea; equipment 
racks, many avail, some new 
some used, various makes & sizes 
& cond. J Reichard, WIAV TV 
2501 Breenway Ctr Dr. Greenbelt 
MD 20770. 301-345-2742. 

ADC Pro Patch 48pt patch bays 
(4), new, custome ordered w/24 pr 
Gepco snakes, normals brought 
out to punches on rear, never 
used, $425 ea; Patch bays. 1-1/4” 
TRS/1-TT used, $25 ea, (2) Orban 
security covers, $5 ea. ITC 99 
Series rack shelf, $25. Dean, Rock 
Shoppe Prod, 10027 Church Rd. 
Dallas TX 75238. 214-343-0879. 

AMCO equip rack, 7O’’x25"x23". 
no back door, black w/vinyl wood¬ 
grain accents, vgc. $500; equip 
rack. 82”x20”x14" with back door, 
very heavy, $200. B Suwalski, 
WPNA, 408 S Oak Park Ave, Oak 
Park IL 60302 708-848-8980 

Broadcasting equipment: from 
the 20 s-50's. WE. RCA. Gates; 
amps, boards, mies, compressors, 
remote amps. EQs, speakers, 
tubes; extensive list of tube equip¬ 
ment, call for info. J Phillips, 414 
Washington Ave, Defiance OH 
43512. 419-782-8591. 

Collins IC 6 audio console: CG-
25R 25Hz generator; (5) Otari 
ARS-1,000 open reel machines; 
Wagener 1816-24 freq agile satel¬ 
lite revr. C Mandel, KAMP. 626 
Main St. El Centro CA 92243. 
619-352-2277. 

Comdial Exécutée 8 station 
capacity. 3 outside lines. PBX & 
phones. $750; Conex CS 25A 
tone sensor & Conex tone gen, 
$225. P Deen, WAJQ, 208 
Douglas St. Alma GA 31510. 912-
632-1000. 

Panasonic KX-T616 electr modu¬ 
lar switching phone system. 6 
lines X 16 stations, uses standard 
phones, music on hold, paging, 
call reporting & all manuals, work¬ 
ing when removed from service. 
$700. B Croghan. KLTW. POB 
2770. Sterra Vista AZ 85636. 
520-458-4313. 

Rane RE-27 1/3 oct EQ w/pink 
noise; DREI LA-22 compressor 
limiter 2 ch; UREI LA-10 compres¬ 
sor limiter 1 ch: JBL M-644 4 ch 
noise gate; (2) EV XEQ-2 elec 
crossover EQ; (200) TDK SA-
SM60N new audio cassette tape: 
Middle Atlantic rack 72"x19”, 
black; (8) Ampex 489-DM 126 42 
mins; (10) Ampex 467-R15 DAT 
tapes: (4) Sony PDP-15 DAT 
tapes. B Hernandez, 11419 
Turkey Flat Dr, San Antonio TX 
78245. 210-675-5149. 

UTC A-21 & ADC 114F & 114E 
transformers, $15/ea; GE & 
Sylvania 6J7 & 6V6 GT tubes. E 
Davison, 217-793-0400. 

Want To Buy 

Loss of audio alarm, silence 
sensor. J Powley, WNGS, 9279 
Dutch Hill Rd, West Valley NY 
14171.716-942-3000. 

RCA TA-19 instruction manual. J 
Powley, WNGS, 9279 Dutch Hill 
Rd. West Valley NY 14171. 716-
942-3000. 

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. 

MONITORS 

Want To Sell 

Dynaudio BMWs studio monitors, 
perfect for FM production rooms, 
$750. K Thomas, Rebel Recording, 
5555 Radio Ln, Jacksonville FL 
32205. 904-388-7711. 

RECEIVERS & 
TRANSCEIVERS 

Want To Sell 

Wegener 1601 mainframe, many 
cards, formerly used on oldies for¬ 
mat. analog. $1500/BO. S Avery, 
KRAJ/KLOA. 731 N Balsam. 
Ridgecrest CA 93555. 619-371-
1700. 

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 

Zephyrus 300 Series analog 
radio satellite revr, $1500/BO. S 
Avery. KRAJ/KLOA. 731 N 
Balsam. Ridgecrest CA 93555. 
619-371-1700. 

Wegener 1601 mainframe, many 
cards, analog. $1500/BQ; 
Zephyrus 300 series analog radio 
satellite revr, S1500/BO. S Avery. 
KRAS. 731 N Balsam. Ridgecrest 
CA 93555.619-371-1700. 

Want To Buy 

EBS encoder/decoder, old sys¬ 
tem not new EAS. J Powley, 
WNGS, 9279 Dutch Hill Rd, West 
Valley NY 14171.716-942-3000. 

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 

Tower Sales & Erection 

TowerComm 
3 Communications Specialists 

Microwave S 
Antennas & 

Ben Wall 
President 

REMOTE EQUIPMENT 
RENTALS 

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 

ADVERTISE! 
in Radio World, 
Call 800-336-3045 

Ext. 154 
TODAY! 

RECORDERS 

Want To Sell 

Ampex AG440 (4) 1/2” FT rack 
mount, $200 ea. F Pierce. WMBW, 
POB 73026, Chattanooga TN 
37407 423-629-8900. 

Ampex AG-440 stereo redr, rack 
mount, good cond, $500/BO; Otari 
MX-5050BII2 stereo R-R redr, vgc. 
$850/BQ; Ampex ATR-700 stereo 
R-R redr, good cond, $400/BQ; 
Ampex AG-440 stereo redr in new 
Russ Lang cabinet, vgc, $750. T 
Steele. WIKE Radio, POB 1490, 
Newport VT 05855. 802-766-4485. 

ITC Delta 3 deck player, stereo, 
vgc; $1100; ITC Delta single deck 
players (5), stereo gd cond, 
$4000. G Blau, KXST, 9416 
Mission Gorge Rd, Santee CA 
92071.602-956-9696. 

McMartin B-802 8 chnl mono. 
$250. T Toenjes. WREN, 201 NW 
Hwy 24. Topeka KS 66608. 913-
437-6549. 

McMartin MX-5 5 input mixer, 
similar to Shure M-67, excel cond. 
$125. D Meyer. 805-962-8273. 

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 

Otari ARS 1000 (2). BO: (2) Otari 
MX 5050. BO: (2) Sony RS 700 
DAT, $500. C Barinowski, Good 
News Network. 3213 Huxley Dr. 
Augusta GA 30909. 706-733-8201. 

Ramko. $150 ea: Technics 
SL1200 MK2, $350. D Rose. 
KDUC. POB 432, Barstow CA 
92312 619-256-2068. 

DO YOU 
NEED 

NORTRONICS 
REPLACEMENT 

A TAPE HEADS 

SEQUOIA 
ELECTRONICS 

1(408) 363-1646 
FAX 1(408) 363-0957 

Studer B-67 (2) 1/4" 2 trk in roll 
around stands, one set of wheels 
& one set NAB adaptors, some 
dents & scratches but seem to 
work fine. $1500/BO pr + shpg. A 
Dentone, Audio Answers. 407R 
Locust St. Denvers MA 01923. 
508-739-4992. 

Ampex 440B 3-3/4 & 7-1/2 in vgc. 
mono 1/2 trk w/sel sync (2), $275 
ea. J Reichard, WIAV TV, 2501 
Greenway Ctr Dr, Greenbelt MD 
20770. 301-345-2743. 

Nagra 4.2L pilot tone model, vgc. 
BO C Kocsis. Knobs On, 7315 
Oriole Ave. Springfield VA 22150. 
703-913-9143, 
chrisk@access.dlgex.net. 

Ampex AG602-2. stereo, rack¬ 
mounted. $250: (2) Ampex 
Sampsonite cases for 600 Series, 
mono, brown. $50/ea: stereo, grey, 
$50. M Crosby, 408-363-1646. 

Otari ARS 1000 DC stereo PB 
(3), w/25 Hz cue detector; (3) ITC 
770, stereo PB w/25 Hz cue 
detector; (3) Technics RS-1506-
US P/R, 4 trk stereo: two person 
programmers, 3A w/auto 
sequence. Kevin, KMCM, 1404 E 
332 Minnesota St, St Paul MN 
55101. 406-232-5626. 

Otari 5050, as is, $1000; ITC 3D 
stereo 1 deck out, $450; ITC 3D 
stereo, working, $600; ITC 3D 
stereo working w/record amp, 
$900; ITC mono record amp, $50. 
S Bush, Bountiful Bdctg. 3595 S 
1300 W, Salt Lake City UT 84119. 
801-264-8250. 

Any older DAT machine for PB 
use only, must indicate real time, 
for proofreading, $200-300 range. 
L McKeever, 515-254-1738. 

Otari CB-120 autolocator Grant 
816-931-8735. 

Ampex ATR100 taperecorders 
for parts. Circuit cards, heads, 
motors, machine parts, or elec¬ 
tronic parts. Call 818-907-5161. 

Ampex machines, record elec¬ 
tronics, mixers. W Gunn, Box 
2902, Palm Springs CA 92262. 
619-320-0728. 

HEAD RELAPPING/ 
REPLACEMENT 

All tape and film formats 
30 years experience 

350 N. Eric Drive 
Palatine, IL 60067 
800-227-4323 

Otari ARS 1000 DC stereo PB (3) 
w/25 Hz cue detector; (3) ITC 770, 
stereo PB w/25 Hz cue detector; 
(3) Technics RS-1506-US P/R. 4 
trk stereo; two person program¬ 
mers, 3A w/auto sequence. Kevin. 
KMCM. 1404 E 332 Minnesota St, 
St Paul MN 55101 406-232-5626. 

REMOTE & 
MICROWAVE 
EQUIPMENT 

Want To Sell 

Burk TC8 & relay panel, $700; 
Moseley PBR 15 remote control, 
$300; Moseley SCD-8 subcarrier 
demod. $200: moseley TR55A 
101.7 telemetry revr, $200. D 
Rose, KDUC. POB 432, Barstow 
CA 92312.619-256-2068. 

Comrex LX-T encoder for single 
line freq extension, seldom used, 
like new cond, $500. A Claugh, 
Ski Areas of NY. 2144 Currie Rd. 
Tully NY 13159. 315-696-6550. 

Comrex 2XP two-line encoder, 
case scratched in placed. $650. R 
Links, Links Sound, 1656 
California St. Berkeley CA 94703. 
510-845-5557 aft 6:30 PM PST. 

Phillips CDR. like new, $2400. R 
Swafford, I AM Satellite Radio, 610 
A. E. Battlefield #238, Springfield 
MO 65807. 417-887-7788. 

Tascam 34B 4 trk. excel cond. new 
motor, $750. Bay View Bdctg. 4359 
S Howell Ave #106, Milwaukee Wl 
53207 414-482-1959. 

Tascam 122. stereo, 3 heads, 1-
7/8 & 3-3/4 ips. VU meters, rack 
mount, 5-15/16x13-9/16 w/full 
manual, no head wear, immacu¬ 
late cond. $450: Marantz PMD 
360 stereo, 3 heads. 1-7/8 ips, VU 
meters, full manual, no head 
wear, low mileage, 120V or mat¬ 
tery operation, immaculate cond, 
$250. S Lawson, KAK Prod. 928 
Hyland Dr. Santa Rosa CA 95404. 
707-528-4055. 

New & used Ampex 350 style 
tape transports, motors & parts, 
various prices. M Crosby, 408-
363-1646. 

Otari MX70 S 16 trk 1”, mint, 150 
hrs w/video layback system, 
$6950; Tascam ATR60-2 In stand, 
$1200: Tascam ATR60-8, $2750; 
Tascam 58 8 trk. $1950; Tascam 
38 8 trk, $1650; Otari 5050-8 Mk 
III, $2200; Ampex 440C-8 1", 
$2900: Ampex 1200 PURC cards. 
$400 ea; nakamichi 550 portable 
cassette, $250: Custom locator for 
ANY deck. $495. W Gunn. Box 
2902, Palm Springs CA 92262. 
619-320-0728. 

Otari MX70 16 trk 1", like new, 
150 hrs. $5950: MX70 video lay-
back system. $900: gd used 
1/2"x2500‘ 456 tape. $20: 
1"x2500' 996 & 250, $35; Nagra III 
sync redr w/SLO resolver, 
$695/both; Nakamichi 550 great 
port cassette. $250; new 2” MRL 
short test tapes. $229. W Gunn, 
Box 2902, Palm Springs CA 
92262. 619-320-0728. 

Revox A77 recdrs (2), both need 
work, $50/ea. M Crosby, 408-363-
1646. 

Want To Buy 

Technics SLP1200 in new to gd 
cond. J Burdick. Chicago Groove. 
3 Eastpark Blvd. Villa Park IL 
60181.414-638-9077. 

Marti RMC 15T 15 chnl remote 
control; RMC 15S 15 chnl remote 
control & Ry-15 relay unit. 
S550/BO for all. D Sorenson, 
SBC, 600 N Kiwanis, Sioux Falls 
SD 57104.605-334-1117. 

CRL SGC-800 stereo gain con¬ 
troller, excel cond. $1000; Sony 
DSP-R7 digital delay, stereo, 
excel cond. $800. G Blau, KXST, 
9416 Mission Gorge Rd. Santee 
CA 92071.602-956-9696. 

Moseley MRC 1600 STL/TSL 
modems. $500; Marti RMC-15 
STL/TSL modems, $400. T 
Toenjes, WREN. 201 NW Hwy 24. 
Topeka KS 66608. 913-437-6549. 

Technics SP-25 TT, 2 speed. 
Audio Technica ATP-12T tonearm 
& Ortofon cartridge. w/Pro-base 
mounting board, $200 +shpg. R 
Links, Links Sound. 1656 
California St. Berkeley CA 94703. 
510-845-5557 aft 6:30 PM PST. 

Comrex 2-line. $1500: Shure 
mixer, $400. T Balistreri, WAUK, 
POB 51332, New Berlin Wl 
53151.414-784-2863. 

Gentner SPH3 telephone hybrid. 
$200. S Bush. Bountiful Bdctg. 
3595 S 1300 W. Salt Lake City UT 
84119. 801-264-8250. 

WE RENT 
TELOS ZEPHYR 
CCS “Prima” Codecs 

F-* COMREX 
«■rundstem 
Audio/Video 
Consultants 610-642-0978 

Marti 30 W UHF xmtr w/revr, 
$1500: Moseley STL 5010 & 5020 
set. excel cond, $5500; Telefax 
remote sports mixer, $750. Bay 
View Bdctg. 4359 S Howell Ave 
#106, Milwaukee Wl 53207. 414-
482-1959. 

Moseley PCL-505C pair on 
950.50, not modified, $750. J 
Sands. KJMZ. 702-868-7222. 
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REMOTE&MICROWAVE 
EQUIPMENT...WTS 

Moseley 505C STL 10 W: Marti 
PRT25; McMartin RPT2 w/rcvr & 
new battery; marti M30 166.76 
xmtr & rcvr; Moseley TRL-1 xmtr 
& rcvr. 1 W 450 mHz. P James. 
419-782-8591. 

Telfax GX-440 remote mixer, as 
new, $795. P Willey, WBTN, 
Historic Rte 7, Bennington VT 
05421.413-663-3419. 

Want To Buy 

Low cost freq extender system, 
any make, single line, no frills 
needed. B Croghan, KLTW, POB 
2770, Sterra Vista AZ 85636. 520-
458-4313. 

Marti VHP or UHF solid state xmtr 
& rcvr, type accepted, prefer RPT 
40. B Croghan, KLTW, POB 2770, 
Sterra Vista AZ 85636. 520-458-
4313. 

REPAIR SERVICES: 

SOFTWARE/ 
DATABASES 

Affordable TRAFFIC & BILLING 

PC SOFTWARE for DIGILINK & other popular 

digital 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) 643 3689 email abasoftv^naples.net 

STATIONS 

Want To Sell 

25,000 watt Central Kansas, FM 
On air since 1993 and has taken 
over #2 position. No direct competi¬ 
tion in growing community and sur¬ 
rounding area. Serious offers only. 
KONS Salina KS, 913-826-9636. 

Resort community Northwest 
Michigan. #1 station in county, 
perfect MA/PA operation, 
$300,000. 1-800-678-4768. 

MIDWEST DIGITAL SER¬ 
VICES, INC (Chicagoland 
area): Premium Dat Service; 
Sony Pro Specialist since 1985: 
Quick turn-around time. (708) 
448-7539 or FAX: (708) 448-
7678. 

SATELLITE 
SERVICES/EQUIPMENT 

Want To Buy 

FM or LPTV stations, operating, 
dark or CP. experienced bdctr. will 
consider joint venture of LMA. pre¬ 
fer purchase or lease. J Powley, 
WNGS, 9279 Dutch Hill Rd. West 
Valley NY 14171.716-942-3000. 

Production company seeking 
small FM station in 

Want To Sell 

Avcom COM-20T sat rcvr setup 
for SMN country, vgc, S250/BO; 
Wegener card rack decoder for 
Avcom COM-20T, vgc. S100/BO. 
T Steele. WIKE Radio, POB 1490, 
Newport VT 05855. 802-766-4485. 

South/Southwest for Christian for¬ 
mat. Also seeking co-investors. 
Robert, CMS, 512-349-0527. 

STEREO GENERATORS 

Want To Sell 

Satellite Systems 

Satellite Equipment for Radio 

Off the air? 
Looking for quick 
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 

Fairchild Dart 384 satellite sys¬ 
tem. $2500. S Bush. Bountiful 
Bdctg. 3595 S 1300 W. Salt 
Lake City UT 84119. 801-264-
8250. 

Zephyrus 7000 Series SCPC 
sat rcvr. working when removed; 
new Zephyrus 300 Series tone 
decoder; Wegener 1601 main¬ 
frame sat rcvr, works; (2) 
Wegener rcvrs, one never used, 
one used 1.5 yrs; TFT EBS 
encoder & decoder w/AM rcvr. 
Will sell or trade any for a pro¬ 
grammable FM exciter. J 
Richardson. KXIO, 1414 W Main 
St, Clarksville AR 72830. 501-
754-2076. 

OmniCraft SP-1 50 Hz-1kHz tone 
gen. S100/BO. R Branske. 
Southwest Comm. POB 952. New 
Lenex IL 60451.708-399-5444. 

Orban Optimod 8000A. $1200. 
Bay View Bdctg. 4359 S Howell 
Ave #106. Milwaukee Wl 53207. 
414-482-2638. 

TAPES/CARTS/REELS & 
CDs 

Want To Sell 

7" Maxell empty reels, brand new. 
never used, some w/new Maxell 
boxes, BO. B Clain, The Music 
Director, POB 51978, Indian 
Orchard MA 01151. 413-783-
4626. 

»MARATHON! 
PRODUCTS COMPANY 

Audio Cartridge 
Rebuilding 
Division 

Rebuilding/reloading, like new, 
all brands, any length Lip to & 

including 3.5 minutes, $2.05 for 
Standard Tape, $2.25 ea. tor 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 

Cirtle (192) On Reader Servite Card 

Audiopak AA4 5.5 min car¬ 
tridges, 24 avail, new. $48. D 
Kelly. KWPN, Box 84. West Point 
NE 68788. 402-372-5423. 

Cart tapes. (117) 10.5 min; (22) 
5.5 min; (8) 3.5 min, BO. C 
Barinowski. Good News Network, 
3213 Huxley Dr, Augusta GA 
30909. 706-733-8201. 

CD music library TM Century 
Golddisk 3 oldies libary, vgc. 
always kept in Denon CD cannies, 
$3000. G Blau. KXST. 9416 
Mission Gorge Rd, Santee CA 
92071 602-956-9696. 

Large quantity of “A" size carts 
for sale. 979 count. Consisting of 
884 Fidelipac consisting of 480 
gray. 233 red. 113 green. 57 blue 
& 1 gold. 51 Audiopak, 32 Sound 
Corp of America, 1 Marathon. 1 
Tohel. 4 Unireel, and 6 unlabeled. 
$0.25/ea/buy all or some. R 
Meyers. 305-995-2115. 

Lots of mise carts, hundreds, all 
lengths, can't be bothered check¬ 
ing them out. $100/BQ. T Steele. 
WIKE Radio, POB 1490, Newport 
VT 05855. 802-766-4485. 

Records, 1100 Lps. Big Band. 
MOR, Rock & Roll; 45s 
Contemporary. Big Band. MOR, 
Rock & Roll: Rock & Roll format of 
the 50s & 60s on 18 10.5” reels: 
Adult Contemporary (76) 10.5" 
reels. J Gelo. 941-642-6899. 

Oldies library on ITC/Scotch 
carts, used once, never on air, 
$3000. Dean. Rock Shoppe Prod, 
10027 Church Rd. Dallas TX 
75238. 214-343-0879. 

Microtran table top tape 
degausser, handles 1"-2" tapes, 
$150/BO; mechanical tape timers. 
Lyrec & Seike/Spotmaster. new & 
used. M Crosby. 408-363-1646. 

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. 

TAX DEDUCTIBLE 

Non-profit, non-commercial 
educational FM needs a 1.5 - 2 
kW xmtr & production studio 
equipment, donations only, we ll 
pay/arrange shpg. V Drumheller. 
WSJI. POB 895, Cherry Hili NJ 
08003. 609-424-8981. 

TEST EQUIPMENT 

Want To Sell 

Heathkit 10-10 small, portable 
tube type ocilloscope from late 
1960 s. W Gunn. Box 2902, Palm 
Springs CA 92262. 619-320-0728. 

Sencore FC51 counter to 1 Ghz. 
manual, calibrated at factory, 
$275. W Moring. WSCI, 2187 
Wapoo Dr, Charleston SC 29412. 
803-795-9401. 

Tektronix 2754P 21 Ghz spec¬ 
trum analyzer, w/digital storage, 
excel cond, $10,000. G Blau. 
KXST, 9416 Mission Gorge Rd. 
Santee CA 92071. 602-956-9696. 

Audio Precision System One. 2 
chnl. Bur-Gen option, (2) interface 
cards. HP 8 pen color plotter, all 
manuals, cables, software & 
updates, mint cond. D Campbell, 
352-378-6275. 

Fluke 45 dual display multi-meter; 
Sencore VG91 universal video gen; 
Sencore SC3080 80 mHz wave¬ 
form analyzer: Sencore TVA-92 TV 
video analyzer: Sencore VC-93 all 
format VCR analyzer: Sencore CR-
70 beam builder & CRT analyzer & 
restorer. B Hernandez. 11419 
Turkey Flat Dr. San Antonio TX 
78245.210-675-5149. 

TUBES 

Want To Sell 
4CX250B, 833C, 4-400, 
3CX1500A7, 807, 4-125A, 
4CX350A, 4-1000. EIMAC. 
AMPEREX. RCA Westgate 800-
213-4563. 

I) Qmd) C Electronics Co. 

Lowest Price on Tubes 
including: 

4-1000A/3-1000Z/ 
8877 4CX25QB 833A 
4-500 5-500 4-400 
4CX 3500/50X1500 

and much more! 
Factory Warranty! 

1-800-881-2374 
(352) 688-2374 

Se habla Español 
FAX: (352) 683-9595 

RF POWER 

Svetlana 
ELECTRON DEVICES 

Immediate 
Shipment 
from Stock 
Svetlana 

Transmitting 
Tubes 

Se Hable Español 

(619) 744-0700 • (800) 737-2787 
Fax: (619)744-1943 

e-mail: rfp@rfparts.com 

: 435 SO. PACIFIC ST. 
: SAN MARCOS, CA 
• 92069 U.S.A. 

Power You Can 
Trust 

Worldwide 
Power Tube 
Leadership 

• Largest Selection 
1 Applications Support 
■ Committed to Quality 

Made in U S A 

Call 800-414-8823 
Infl. (415) 592-1221 
or Fax 415-592-9988 

Communications & Power Industries 

Eimac division 

Svetlana 
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 
4CX15.000J 
4X150A 
5CX1500A 
5CX1500B 

572B 
5U4G 
6AS7G 
6BM8 
811A 
833A 
833C 
EL34 

SV572-3 
SV572-10 
SV572 30 
SV572 160 
SV6550C 
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 
205-882-1344 

FAX: 205-880-8077 
OEMs, Distributors 

415-233-0429 
FAX: 415-233-0439 

Cirtle (194) On Reader Servite Card 

Buy Factory Fresh 
New Tubes 

/ EIMAC, BURLE, 
SIEMENS, AMPEREX, 
NATIONAL, and more 

/ Off-the-shelf delivery 
/ 24-hour emergency 

service 

A, Richardson 
Electronics, Ltd. 

1-800-348-5580 
FAX: (708) 208-2550 

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 

ECONCO 

Quality 
Rebuilt Tubes 
Approximately the 

Cost of New 

Call for Our Price List 

800-532-6626 
916-662-7553 

FAX 916-666-7760 
Cirtle (193) On Reader Servite Card 

Want To Buy 

We Buy 
Duds/Used 
Tubes! 
Call 

516-872-4445 

TURNTABLES 

Want To Sell 

Russco professional 3-speed 
turntable, model 720. w/Micro-Trak 
Arm & Shure cartridge, mounted in 
a table-top cabinet, perfect for 
mobile DJ, BO. B Clain, The Music 
Director, POB 51978, Indian 
Orchard MA 01151.413-783-4626. 

Technics SI-1500Mk2 (2) turnta¬ 
bles w/Stanton 680 Series car¬ 
tridges, vgc, $150/ea/BO; ATI 
P100 (3) stereo turntable preamps, 
excl cond, $100/ea. T Steele. 
WIKE Radio, POB 1490. Newport 
VT 05855. 802-766-4485. 

Technics SP-15 3 speed w/ton-
earm (3). Kevin. KMCM, 1404 E 
332 Minnesota St, St Paul MN 
55101.406-232-5626. 

Technics SP-15 3 speed w/ton-
arm (3). Kevin, KMCM. 1404 E 332 
Minnesota St. St Paul MN 55101. 
406-232-5626. 

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 
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TRANSMITTER 
Want To Sell 

Collins 830E-1A 5kW FM xmtr. 2 
cabinets. 250W driver & 5kW PA: 
Rotogen 3-phase gen 30 amps, 230 
volts output. Randy. KDKD AM/FM. 
Clinton MO. 816-885-6141. 

Gates BC-1T 1kW AM xmtr. 
1490KHZ. gd cond. S750/BO: 
Gates BC-250GY 250W AM xmtr. 
1490. S250/BO. T Steele. WIKE 
Radio. POB 1490. Newport VT 
05855. 802-766-4485 

Gates BC-250P2 5 kW tuned to 
1590, no pcbs, BO. N Lent, WWIS, 
Rt 1 Box 279A, Black River Falls 
Wl 54615. 715-284-4391. 

BC5P 2.5 kW, S4000 & Collins 
20V 1 kW. $1000. working when 
removed from service. FOB. 
Durham NC & Blacksburg VA. V 
Baker. Positive Radio Group. SAO-
OBI-2377. 

Bext P10 programmable portable 
12 volt 10 W FM exciter, $1695. B 
Dougan, KAFR, POB 47473, 
Phoenix AZ 85068. 602-548-1054. 

Cetec/Sparta 1.5 kW FM in gd 
cond w/stereo gen w/o exciter, 
$3500. J Arzuaga, WLAZ, 
Clermont FL. 787-895-0000. 

Collins 830-IFB 10 kW FM xmtr. 
25 yrs old. used as main for 17 
yrs, avail w/wo 310-22 exciter, in 
decent shape, BO. J Linn. WITF, 
POB 2954, Harrisburg PA 17105. 
717-236-6000. 

INCREDIBLE 
TRANSMITTERS 

TV TRANSMITTERS 

1Watt 
2Watt 
4 Watt 
20 Watt 
40 Watt 
100 Watt 
200 Watt 
400 Watt 
800 Watt 
IKWatt 

$1,114 
$1,664 
$2,138 
$3,880 
$5,046 
$6,206 
$9,874 

$13.171 
$18.295 
$22,900 

ÍFMRADIO 
TRANSMITTERS 
Including Stereo Encoder 

1Watt 
30Watt 
300 Watt 
600 Watt 
1K Watt 
2K Watt 
4K Watt 

S1.138 
$1.499 
S3.174 
S5.960 
S8.716 

S 11.905 
S20.741 

TAYLOR 
The Transmitter People 

RCA BTE 15A FM exciter (2). 
$250 ea. F Pierce. WMBW. POB 
73026, Chattanooga TN 37407 
423-629-8900. 

RF 6 600 W continuous load. 1500 
W surge. 50 Mhz air cooled. $275. 
W Moring, WSCI, 2187 Wapoo 
Dr, Charleston SC 29412. 803-
795-9401. 

CCA FM5000D w/Collins 310Z 
exciter on 94.1 mHz. set of new 
spare tubes, works but needs 
some work, S3000/BO; RCA BTF-
1 1 kW FM xmtr, no exciter, BO; 
CCA 660 exciter, on 94.1 mHz. 
built in SCA & stereo gen, $200; 
Harris stereo gen module for TE-3 
exciter, $50. J Sands, KJMZ, 702-
868-7222. 

CSI 500 W AM: AEL 2.5 kW FM: 
Harris SX-1, SX-1A 1000 W AM: 
RCA 3” coax 4 port relay: RCA 
1500 dummy load. P James. 419-
782-8591. 

Gates BC1H1 1000 W AM. new 
807 tubes, needs some work, pick 
up only, $1000. P Deen, WAJQ, 
208 Douglas St, Alma GA 31510. 
912-632-1000. 

AM 

50 kW AM 1978 

50 kW AM Continental 317C 1973 

50 kW AM 1981 Continental 317C-1 

50 kW AM 1982 Harris MW-50B 

KW 
KW 
KW 
KW 
KW 
KW 
kW 
kW 
kW 
kW 
kW 

FM 
FM 
FM 
FM 
FM 
FM 
FM 
FM 
FM 
FM 
FM 

1978 
1988 
1979 
1969 
1965 
1970 
1968 
1976 
1974 
1975 
1980 

1 kW 

10 kW 

10 kW 

10 kW 

25 kW 

50 kW 

AM 

AM 

AM 

AM 

AM 

1982 

1974 

1980 

1976 

1982 

1978 

1 
1 

3.5 
5 
10 
10 
10 
10 
20 
20 
25 

Collins 831C-2 
Harris FM1K 
McMartin BF3.5M 
RCA BTF 5D 
Collins 830F1 
Harris FM 10H3 
RCA BTF 10D 
RCA BTF 10E 
Collins 831G2/Cont816R2 
Harris FM20K 
Harris FM25K 

Harris SX1 

CSIT-10-A 

Harris MW-10 

Continental 316F 

CSI T-25-A 

Harris MW50C3 

(1100 KHZ) 

Continental 317C-1 

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 

Fine Used AM & FM Transmitters and Also New Equipment 
For the best deals on Celwave products, 
Andrew cable and Shively antennas. 

1077 Rydal Road #101, Rydal PA 19046 

800-441-8454 • 215-884-0888 • FAX No. 215-884-0738 

TRANSCOM CORP. 
Serving the Broadcast Industry Since 1978 

Grcle (195) On Reader Service Card 

Harris FM 2.5H3, excel cond 
$5000: Harris FM MX-15 exciter. 
$1500; EQI 1983 675T3500 
exciter. $7500. Bay View Bdctg. 
4359 S Howell Ave #106. 
Milwaukee Wl 53207. 414-482-
1959. 

Energy-Onix MK-22 22-kW FM 
transmitter with exciter. One year 
old. Like new. Priced right!! 816-
628-5959. 

D CC PFl World Leader 
□ COUU in AM - FM 
Internacional Transmitters 

in 04^1 30 th tfea* " 

116 AM & FM 
Pre-Owned Units 

in Stock 
/ ALL - Powers 
/ ALL - Manufacturers 
/ ALL - Instruction Books 
/ ALL - Complete 
/ ALL - Spares 
Call and take advantage of 
our liberal trade-In plan. 
Tune and test on your fre¬ 
quency. available on site. 
Complete inventory on 
request. 

Phone: 1-214-630-3600 
Fax: 1-214-226-9416 

QEI 675T300 xmtrs (6): QEI 675 
exciters (7); (2) Belar FMM4 moni¬ 
tors; QEI 691 monitor; (2) TFT 884 
monitors; Orban 412A limiter/com-
pressor (2); (2) Bird 4522 
wattmeter: WBS 10 chnl mono 
console; ITC 3 deck mono (3); ITC 
1 deck P/R (3). Mr. Cournover, 
819-477-3077. 

Xw Me Mdi'lin 20 W. Brtl SOOO I \l 
exc Ilers. tin McMartin TBMI005I) IM 
rel.iv rebriMcIc asl mrs: also scant' 
used Me Marlin B910 exc iters l"A\. 
Goodrich idler. 11435 Manderson 
si. One.ch.i. \l i»sioi. 
102 I'H ISSb lax 11)2 lb I os2l 

Tepco J-317 translator. $1300: 
TTC translator XL10FM 10 W type 
N connectors. S Bush, Bountiful 
Bdctg. 3595 S 1300 W. Salt Lake 
City UT 84119. 801-264-8250. 

Two 3.5 kW FM and two 5 kW AM 
transmitters, two FM antennas and 
various transmission line. Steve or 
Don. 806-372-4518. 

Used equipment for sale: Belar 
SCM-1. Belar RFA-1. Belar FMS-1. 
Belar FMM-1, Moseley MRC 1600 
system, TFT EBS receiver/genera-
tor. Gentner patch panel, and Harris 
racks. Call Transcom Corporation 
800-441-8454 or 215-884-0888. 

Want To Buy 

Harris AM MW1 1kW. ok if needs 
work. C Mellon, WILI Radio, 720 
Main St. Willimantic CT 06226 
860-456-1111. 

Need manual or readable copy 
for ITA 10,000 D/S xmtr. J Addison. 
KHCB-FM, 713-520-5200. 

McMartin AM/FM xmtr, any 
model, exciter or stereo modules. 
Goodrich Ent., 11435 Manderson, 
Omaha NE 68164. 402-493-1886. 

ADVERTISING 
SPACE IS 

AVAILABLE ! 
Call 

800-336-3045 
Ext.154 
for more 

information! 

WE RE ON 
THE MOVE 

ÍnhIt? cv R ENERGY-°NIX TRANSMITTERS 
AND STL SYSTEMS HAS BEEN SO HUGE WE 
MUST INCREASE OUR FACTORY SIZE! 

WE ARE MOVING INTO OUR NEW FACTORY "““^^»ASLAro/SS 
PRESENT FACILITY ! 

PLEASE NOTE THE FOLLOWING CHANGES 
EFFECTIVE SEPTEMBER 15TH UMANGES

NEW PHONE#: 518 -758 - 1690 

NEW FAX #518- 758 - 1476 

NEW MAIL ADD: PO BOX 801 

VALATIE, NY 12184 

NEW SHIPPING ADD: 1306 RIVER STREET 
VALATIE, NY 12184 

THANK YOU FOR HELPING ENERGY-ONIX 
BE SUCH A HUGE SUCCESS! 

“The Transmitter People " 
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EMPLOYMENT Advertiser Index 
HELP WANTED 

Sports Radio WKNR 

POSITIONS WANTED 56 ... J Squared Technical Service . . 130 

48 . . Radio Computing Service (RCS). . 27 

Richardson Electronics .... 209 

a heavy stations 
64 ... . Svetlana Electron Devices . . . 

Sales - Technical 
in 

Advertising Sales Representatives 

Radi®UJ®rld 
Select from these categories for best ad positioning: 

Classified Advertising Rates Effective January 1, 1996 

76 
192 
21 
107 
109 
190 
210 
133 
47 

Greater Media’s 

26 yr old w/FCC license seeks any 
position w/Washington DC or 
Maryland station, reside in Price 
Georges County. Call for resume & 
audition tape. Albert. 301-434-8914. 

I know Adult Standards, played 
them when they wer MOR. Grown 
up announcer needs job in 
Southeast. Alex. 513-777-8423. 

a 
or 

17 
42 
13 
6 
39 
3. 

52 
88 
25 
97 
180 
101 
194 
139 
187 
20 
184 
105 
195 
186 
126 
34 
28 
77 
207 

158 
103 
80 
94 
. 5 

135 
13 

8. 
45 
58 
29 
7 
65 
34 
58 
68 
57 
19 
40 

56. . 
64 . 
16 . . 
60. . 
46. . 
56 . 
35. . 
36 . 
18. . 
30. . 
33. . 
58. . 
31 . . 

22,23 
25 . 

34 
2. 
31 
56 
14 
58 
16 
40 
21 

they're unbeatable. Currently 
major market. 216-846-2985. 

Sports, sports, sports. I know it & 
love it. Give me a listen, play-by-play, 
color, talk. Derik. 405-366-3175. 

Computers 
Consoles 
Disco-Pro Sound Equip. 
Financial Services 
Leasing 
Limiters 
Microphones 
Miscellaneous 
Monitors 

1996 Graduate w/FCC license, 
ready to add talent to your New 
Jersey radio station, reside in 
Somerset County. Call Brian for 
demo tape. 908-359-3085. 

Sports Radio WKNR 
9446 Broadview Road 
Cleveland, Ohio 44147 

Attn. Brian Wolf 

Receivers & Transceivers 
Recorders 
Remote & Microwave Equip. 
Repair Services 
Satellite Equipment 
Software 
Stations 
Stereo Generators 
Tapes, Carts & Reels 

U.S.East: Skip Tash. 
U.S. West: Dale Tucker. 
U.S. Midwest: Sandra Harvey-Coleman 
International: Stevan B. Dana. 
Latin America: Alan Carter. 
Europe: Dario Calabrese. 
Japan: Eiji Yoshikawa. 

Morning duo available. She's 
knowledgeable & classy w/seductive 
British accent, he's quick, topical 
w/penchant for the absurd! Together 

GM position at a station w/same 
format. Air-shift & prod exper, intan¬ 
gible qualities include strong work 
ethic & honesty, will relocate. John, 
209 Hodges Manor Rd, Portsmouth 
VA 23701.757-488-7964. 

Acoustics 
Amplifiers 
Antennas & Towers & Cables 
Audio Production (Other) 
Brokers 
Business Opportunities 
Cart Machines 
CD Players 

and computer networking dcsi 
able. SHE Certification preferred. 
Send resume to: 

Tax Deductable Equipment 
Test Equipment 
T ransmitter/Exciters 
Training Services 
Tubes 
Turntables 
Positions Wanted 
Help Wanted 

ADVERTISE! 
1-800-336-3045 
Ext.154 call now! 

knowledegc. Send resume & 
salary requirements to: 
EEÓ Coordinator (#14). K92 
Radio. P.O. Box 92. Roanoke. VA 
24022. Minorities & women are 
encouraged to apply. EOE/M-F. 

Syndicated Nostalgia Radio 
Host with large audience looking 
for new opportunities. Ed. 201-
791-4610. 

Incentivized sales and technical 
support on new products from 
established manufacturer for 
broadcasting and cable TV. 
Excellent working environment 
in a fast-growing, high-tech 
company. Earn up to $100K 
annually, depending on skills 
and experience. Full employ¬ 
ment benefits, 401 (k) and 
bonus. 
Send resume to: 
ATTN: Human Resources 
530 Lawrence Expressway 
Suite 531 
Sunnyvale, CA 94086 

Page 
No. 

53 

Ad Traffic Coordinator ... 

Production Assistants. 

Ad Coordination Manager 

Circulation Director. 

Circulation Manager. 

Accounts Receivable. 

$1.95 per word 
$15 additional 

Fun and friendly lady seeks posi¬ 
tion behind the mic, recent gradu¬ 
ate interested in Oklahoma/Texas 
or California areas. Carla. 405-
632-2343 

Reader 
Service 

No. 

. 141 
. 41 
. 104 
. 157 
. 151 
. . 10 
. . 8 
.115 

Publisher/CEO. 
Chief Operating Officer 
Production Director ... 
Production Manager... 
Publication Manager ... 
Classified Coordinator.. 
Showcase Coordinator 

1-9 col inch (per inch) 
10-19 col inch (per inch) 
Distributor Directory 
Professional Card 
Classified Line Ad 
Blind Box Ad 

... Stevan B. Dana 

.Carmel King 

.Usa Stafford 
.Usa Lyons 
Heather Heebner 
.Alex Frosin! 
.Vicky Baron 

Shively Laboratories 
. . . . Signal One . . . 
Silicon Valley Power 
. . . Sine Systems . . 
SoundAmerica Corp. 
. . . Spectral Inc. . . . 

Advertiser 

. . Harris. . . 

. . Harris . . 

. . Harris. . . 
Hnat Hindes 
. Inovonics . 
Inovonics. 

. Inovonics . 
. Intraplex . 

years experience.Requirements: 
Technical school graduate. SBE 
certified, proficient at trou¬ 
bleshooting audio quality, radio 
station RF and studio systems. 

. . . . Radio Spirits . . . . 
Register Data Systems 

.703-998-7600 Fax: 703-998-2966 
.916-721 -3410 Fax: 916-729-0810 
.317-966-0669 Fax: 317-966-3289 
.+ 1-703-998-7600 Fax: +1-703-998-2966 
1-703-998-7600 ext I 1 1 Fax: +1-703-998-2966 
.+39-2-7030-0310 Fax: +39-2-7030-0211 
.+81-3-3327-2688 Fax: +81-3-3327-3010 

Radio Broadcast Engineer, 
S.B.E. certified, for six station 
group in W.PA. 3 AM (2 direction¬ 
al) and 3 FM. Compensation pack¬ 
age negotiable. Contract engineers 
may submit proposal. Mail qualifi¬ 
cation to: Radio World. POB 1214, 
Falls Church VA 22041. Attn: Box 
96-9-4-1RW. 

Chancellor Broadcasting Co. is' 
seeking an experienced Chief 
Engineer for KEEY & KFAN in 
Minneapolis. Qualified candi¬ 
dates will have experience in 
High Power AM directionals, FM 
transmitters. Computer networks 
and automation systems. This 
position requires hands-on ability 
in addition to management skills. 
Compensation will be based 
upon experience. If you are one 
of the best, self-motivated and 
ready for a change. 

RUSH your resume to: 
Chancellor 

Broadcasting Co. 
Director of Engineering, 

625 Eden Park Drive 7/1050. 
1 ( in< innati, ( >l I 45202. EOE y 

.Kathy Jackson 

Kris Willey. James Cornett 

.Simone Mullins 

.Eleya Finch 

.Robert Green 

.Steve Berto 

Andrew Santoro VP/GM 
WCTC/WMGQ 

Box 100 
New Brunswick. NJ 08903 
or FAX 908-249-7562 

30-yr pro seeks small market 
management opportunity in SE. 
Broad knowledge, creative, orga¬ 
nized, high integrity. Send 
inquiries to Potential at POB 
14706, Greenville SC 29610. 

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 manusenpts are 
welcomed lor review: send to the attention of the appropriate editor__ 

central New Jersey radio 
stations, seek a qualified 
Chief Engineer to head a 
department of 3. at one of 
the country’s top suburban 
radio operations. WCTC is 
24 hour news/talk/sports 
and WMGQ is A/C. Both 

Operations manager of 
Christian station seeks OM, PD. 

remote schedule. A highly 
experienced and motivated 
pro is needed to manage the 
technical operation of these 
major market facilities. 
Competitive salary/full 
benefits. EOE. Resumes 
w/salary history to 

. Jampro. 
. Marathon Products 
Modulation Sciences 
. Moseley. 
. . . Musicam USA. . . 
.... Myat Inc. 
NPR Satellite Services 
. Orban. 
. PR&E . 
.PR&E. 
. Prime Sports Radio. 
. . Pristine Systems. . 
Processing Solutions. 
. . Prophet Systems . . 
.QEI. 

Full time 3 station 
Chief Engineer with good knowledge 
of studio and FM transmitters trouble 

To compute ad costs: 
Multiply the number of ad 
inches (columns x inches) by 
the desired rate schedule for 
your per unit cost. Example: 
a 3" ad at the 1x rate is 
$195, at the 3x rate $186, at 
the 6x rate $174, at the 12x 
rate $156, etc. 

J.J. Shannon 12 yr pro now in 
Florida, will relocate. Top 
40/AC/Oldies/Classics. 
Competitive markets, west, south, 
east. 407-770-4749. 

This listing is provided for the convenience of our readers. 
Radio World assumes no liability for inaccuracy. 

. TFT. 
Tascam/TEAC America . . 
. . The Blue Group .... 
. . . The Radio Mall. 
. . . . Tiesseci Snc. 
. . Transcom Corp. 
.UPI. 
. Universal Electronics . . . 
. . . . Wheatstone. 
.Whirlwind. 
. . . Yamaha Corp. 
.Zercom. 

Radio Equipment Sales Openings 
Well establish East coast broadcast equipment supplier 

has sales department openings for: 
Two sales engineers capable of configuring high end studio systems, hard disc 
storage systems, and complete transmitting systems. Positions require heavy 
digital and system design experience as well as gtkod written and verbal com¬ 
munication skills. Hands on experience with Wheatstone consoles and 
Broadcast Electronics transmitters, and Digital hard disc storage systems 
preferred. Positions require prospecting, seeking (Hit and closing sales and is 
not a telephone order taking position. Possible relocation and willingness to 
travel is required. 
One telephone order person to handle accessory and support product sales 
from our main office in (»len Falls, N.Y. Send resume’s to or contact Rich 
Redmond, at Northeast Broadcast. P.O. Box 1179. So. Glens Falls. N.Y.12X03 
(518» 793-21X1 

5827 Columbia Pike, 3rd Floor Falls Church, VA 22041 • PHONE: 703-998-7600 ■ FAX: 703-998-2966 

Call Simone Mullins, Classified Ad Manager, 
to reserve space in the next issue. Use 
your credit card to pay, we now accept 

VISA and MASTERCARD. 

ganization. and 
to Mike Shafer 

3x 
62 
56 
95 
64 

1x 
$65 
59 
100 
70 

6x 
58 
52 
90 
59 

12x 
52 
47 
85 
53 

( HU I ENGINEER 
K92 Radio in Roanoke/ 
Lynchburg is seeking an FM 

Reader 
Paqe Service 
No. Advertiser No. 

26.360 Systems.183 
37.AEVSNC.211 
40.ATI.51 
42.Arrakis . 106 
54.Arrakis. 82 
38.Audi-Cord Corporation.45 
58.Audio Broadcast Group.... 153 
67.Auditronics.4 
58.Autogram.48 
41.BSW. 2 
44.BSW. 185 
3.Belar . 60 
56. . . . Benchmark Media Systems. . . 217 
38.Broadcast Devices, Inc.99 
4.Burk Technology.19 
27.Burk Technology.165 
59.Burk Technology.165 
1.CCA Electronics.32 
56.CPI . 23 
24.CRL.24 
40.Circuit Werkes .163 
56.Circuit Werkes . 22 
38.Coaxial Dynamics. 18 
10.Comrex . 38 
40.Comrex . 50 
15.Continental Electronics. 75 
32 . Crown Broadcast.131 
11.Cutting Edge.17 
55.Dataworld.79 
20. Denon Electronics.12 
43.Digigram.161 
64.Econco.193 
40.Econco . 26 
50. Eneo Systems.162 
57.Energy-Onix. 29 
55. Energy-Onix. 53 
28.Equi=Tech.55 
58. Excalibur Electronics.136 
52.Execucoach.160 
25.Fidelipac . 49 
38. Freeland Products, Inc.78 
38.Gentner.72 
29. Ghostwriters . . 120,220 
38.Gorman Redlich.234 
61. Hall Electronics. 191 
47 .Harris.— 
49.Harris.— 
51 . Harris.— 



Broadcasters with Major Rebuilds or minor restorations are motivated to find FEATURES, QUALITY, and 
VALUE. LOOK no further than the 2500 from AUDITRONICS with recent innovations and additional options 
which further define this Product Class. 

♦ SOLID STATE SWITCHING of all signal paths 

♦ DC CONTROL of all level functions 

♦ ACTIVELY BALANCED input, patch points, and 
floating outputs 

♦ Telephone CONFERENCING capability 

♦ Easily accessible wiring on MOTHERBOARD 
CONNECTORS 

♦ 20dB HEADROOM maintained throughout 

♦ Linear CONDUCTIVE PLASTIC 100mm faders 

(P & G Standard) 

♦ External line selector with CUE AND 
HEADPHONE ASSIGNMENT 

♦ Comprehensive A/B EXTERNAL LOGIC control 

With nearly 30 years of supplying the Broadcast Industry with the best Audio Equipment, You will be get¬ 
ting the best Customer Commitment and Service available. Call today and find out just how affordable 
the 2500 Series from Auditronics really is. 

TAKE A VERY GOOD LOOK, YOU WON'T FIND ANY BETTER 

Auditronics 3750 Old Getwell Road, Memphis, TN USA 
(901) 362-1350 FAX (901) 365-8629 
GSA Contract #GS-03F-4032B Œ Compliant 

Circle (4) On Reader Service Card 



□□□□□□ 

Some Countries 
Have It ALL! 

Wheatstone Model A-6000Audio Console shown 

A-500 Studio Furniture delivered March 1 993 
A-500 Console S/N 20789 delivered April 1 993 
A-500 Console S/N 20792 delivered April 1 993 
A-6000 Studio Furniture delivered March 1 995 
A-6000 Console S/N 22536 delivered March 1 995 
R-16 Console S/N 22557 delivered March 1 995 
SR-5 Console S/N 22593 delivered April 1 995 

1 995 Academy of Country Music Award 
1 995 Marconi Country Music Award 
1 995 Billboard Country Music Award 

1 995 Country Music Association Award 
1995 Country Music Association SRO Award 

1 995 Gavin Country Music Award 
1 996 Gavin Country Music Award 

1 996 Academy of Country Music Award 

WSIX - Nashville, Tennessee 
Country Music Station of the >fear* 

Whoot/tono Corporation 
tel 315-452-5000 / Syracuse, NY. 

Circle (34) On Reader Service Card 
See us at WME booth #2311 




