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NAB Slates European Show 
by Alan Carter 

Boston MA US equipment manufac-
turers arc generally pleased with NAB's 
move to organize a radio-only exhibition 
and symposium in Europe beginning in 
1992. 
NAB announced during Radio 1990 

here in September that the first of what 
will be biennial shows held in Montreux, 
Switzerland, is scheduled for early June 

of 1992. The show will be the NAB/Mon-
treux International Radio Symposium 
and Exhibition and will be jointly oper-
ated with the city of Montreux. 
The show will feature exhibits by sup-

pliers of equipment and services, and ses-
sions on station management, sales, mar-
keting, programming and engineering. 
NAB has been assessing the possibil-

ity of a radio show for some time, 
spurred on by the rise of commercial ra-

FCC Plans for WARC 
by Benn Kobb 

Washington DC The FCC is moving 
ahead with proposals for allocation of 
satellite and terrestrial spectrum to dig-
ital audio broadcasting (DAB) as its pre-
pares US positions for the 1992 World 
Administrative Radio Conference 
(WARC). 

In its Second Notice of Inquiry for 
WARC adopted in September, the Com-
mission suggested several scenarios, 
which are tentative and subject to 
modification. Comment deadlines had 
not been set. 
Recommendation by the FCC of spec-

ti-urn positions does not mean that the 
Commission will move immediately to 
implement new allocations or services 
within the US. Such major actions 
usually are contingent on the decisions 
of conferences such as WARC, as well as 
domestic technical and political factors. 
One option for DAB would provide for 

a broadcasting satellite sound (BSS) 
service on a shared basis in UHF televi-
sion spectrum at 728-788 MHz (UHF TV 
channels 57-66). 
Another option would be to allocate 

the 1493-1525 MHz band to BBS, to in-
corporate a complementary ground-

(continued on page 9) 
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Broadcast Electronics' FM 3.5B 
3500 Watt FM Transmitter 
• New world standard EX 50 Exciter. 

• Guaranteed 85 dB S/N. 

II Built-in synchronous AM noise test facility. 

al Patented folded half-wave coaxial cavity 
eliminates plate blocking capacitor and sliding 
contacts. 

• Self Contained solid state broadband IPA in 
slide out drawer. 

• Emergency 250 watt RF patching. 

• Automatic power control that maintains 
constant output power with proportional VSWR 
foldback protection. 

• Optional microprocessor video display system 
(MVDS) with diagnostics. 

• Optional PC Remote Control from MVDS. 

With typical performance specifications of 0.02% 
IMD and 0.01% THD and guaranteed 85 dB FM 
S/N your listeners will hear the difference from a 
new FM 3.5B. 

BROADCAST 
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4100 N. 24,h ST . PO BOX 3606. QUINCY, IL 62305. ( 217) 224-9600, TELEX 250142, FAX ( 217) 224-9607 

More than 7000 attendees and 185 exhibitors gathered at 
Boston's Hynes Convention Center for Radio 1990. Complete 
coverage begins on page 15. 

dio in Europe and the fall of the Com-
munist governments in Eastern Europe. 

Seeking help stateside 
NAB reports that European broad-

casters have been seeking advice from 
the NAB and noted that no radio-only 
convention currently exists for European 
countries. Another plus is the economic 
deregulation slated for Europe in 1992. 

The potential European market is an 
area US equipment manufacturers have 
set their sites on and view the planned 
show as a prime attraction for radio 
broadcasters they target. 
"We will definitely participate," said 

Fidelipac Sales Director Jack Ducart. 
"What's going to be the big draw are pro-
grams on how to do commercial radio." 

(continued on page 15) 

DAB Study Groups 
Hope to Cooperate 
by Alan Carter 

Boston MA The chairmen of two sep-
arate engineering groups formed to 
study digital audio broadcasting (DAB) 
said they believe a working relationship 
is only natural. 
The NAB has named 12 engineers to 

a technical advisory group to work with 
the Digital Audio and Satellite Sound 
Broadcasting Task Force assigned to 
study DAB. 
A majority of the engineers, named in 

an announcement at Radio 1990, also are 
members of the industry-developed 
Committee for Digital Radio Broadcast-
ing that says it wishes to remain in-
dependent of NAB and industry politics. 
Don Wilkinson, chairman of the NAB 

group and VP/engineering director for 
Fisher Broadcasting, called DAB one of 

the two most important issues facing 
broadcasters, along with high definition 
television. 
Appointed to the NAB engineering 

group in addition to Wilkinson are: Paul 
Donahue, engineering VP for Gannett 
Radio; Bud Aiello, director of engineer-
ing, EZ Communications; Bob Donnelly, 
general manager, Satellite System, Cap-
ital Cities/ABC Radio, and Terry Grieger, 
VP and engineering director, Emmis 
Broadcasting. 
Also named were Don Lockett, en-

gineering director, National Public Ra-
dio; Tony Masiello, technical operations 
director, CBS Radio; Charlie Morgan, 
VP, engineering director, Susquehanna 
Radio; Tom Montgomery, engineering 
director, Federated Media; Milford 
Smith, engineering VP, Greater Media; 

(continued on page 7) 
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Teleplex Acquires 
Alford 

Indianapolis IN Teleplex Inc., 
announced its recent acquisition 
of The Alford Manufacturing Co. 
of Woburn, MA. 

Dr. Andrew Alford, former 
president of Alford Industries 
and Alford Manufacturing Co. 
and designer of the Empire 
State Building FM radio broad-
cast antenna system, has allo-
cated his product line and 
production facilities to Teleplex 
Inc., Alford Division. 

Teleplex, which currently sup-
plies an adaptive FM broadcast 
antenna array to Broadcast Serv-
ices Inc., said it will continue 
production and distribution of 
Alford's telecommunications 
products from the Boston facility. 
Teleplex said Dr. Alford will 

remain as a consultant to the 
company. 

NAB Takes on 
Media Fund 

Washington DC The NAB 
announced its acceptance of a 

leadership role as the broadcast 
industry coordinator for the In-
ternational Media Fund. 
The idea was originally sug-

gested in a speech given by 
Secretary of State James Baker 
III at Charles University, Prague 
Czechoslovakia, to support 
independent broadcasting 
and free press in Central Eu-
rope. 
NAB President and CEO Ed-

ward Fritts will act as treasurer 
of the Media Fund as well as 
chairman of the fund's Radio 
Advisory Committee. 
"We view the International 

Media Fund as an excellent 
opportunity to channel the 
wealth of leadership and sup-
port from this country into the 

emerging democracies in Cen-
tral and Eastern Europe," Fritts 
said. 

Cutting Edge 
Antenna Planned 

Dallas TX The DFW Tower 
Group Inc. has introduced a 
"state-of-the-art" communica-
tions tower that will stand 1530' 
high in the Cedar Hill tower 
area of Dallas County. The 
tower should be completed in 
June 1991. 
The company is jointly 

directed by Bill Cordell of Spec-
trum Engineering and Chet 
Wilke of Ameristar Group. Cor-
dell, a registered professional 
engineer, is the firm's project 
engineer. Wilke serves as GM of 

WE SURPRISED OURSELVES! 

 i AUDIOARTS A-50 RADIO CONSOLE! 

We wanted to know if it really was possible to build a high quality 
low-cost radio console. We found the answer to be quite exciting! We've 
come out with the A-50 console and even given it its own trade name: 
AUDIOARTS. This console comes complete with machine control 
functions; individually programmable channel logic; program, audition and 
telephone outputs; control room and studio monitors; as well as 
headphone and cue power amplifiers. It's also designed so you can 
expand or add accessory modules as your needs grow. 

The A-50 is cost effective through clever engineering and the latest 
advances in electronic assembly procedures. It was developed by the 
same design team that creates our other high end equipment. Its perfor-
mance is light years beyond the competition. 

Imagine the benefit that our major market experience can bring to 
your station. Take advantage of Wheatstone's expertise and reputation. 
Call us today for immediate action! 

SVVhcatrtone; Corporation 

6720 V I P Parkway . Syracuse, NY 13211 (TEL 315-455-7740 / FAX 315-454-8104) 

the project. 
DFW said the tower will be 

equipped with a master FM an-
tenna mounted at the top, 
which can handle 10 full-power 
FM stations simultaneously. 
The tower will accommodate 

two television antennas below 
the master FM antenna. 

BEXT Receives Type 
Acceptance Approval 
San Diego CA BEXT Inc., 
has received FCC type accep-
tance approval for its PTX-80, an 
80 W transmitter. 
Dennis Pier, VP of market-

ing, said that the acceptance 
may give BEXT an edge in the 
market for a while, but ques-
tioned the Commission's recent 
rule requiring type acceptance 
of all translators over 10 W un-
der Part 74 of the rules. 
"Even though we will un-

doubtedly gain sales as the only 
80 W equipment with proper 
FCC approval, we do not know 
of any reason to support the 
FCC's new policy," Pieri said. "It 
is our position that all equip-
ment should be just notified un-
der Part 74 and not have to un-
dergo the time-consuming proc-
ess of type acceptance!' 

FCC Warns 
Bilateral Offenders 

Washington DC Officials of 
the Mexican General Directorate 
of Communications Policy and 
Regulation have expressed con-
cern with the FCC over the un-
lawful operation of auxiliary 
broadcast facilities in Mexico by 
US broadcast stations from the 
California border cities. 

Violators face prosecution un-
der Mexican law and possible 
seizure of equipment involved, 
the FCC stated. 
"Unlawful operation by US 

stations in Mexico is an impedi-
ment to bilateral discussion and 
spectrum planning issues as 
well as the resolution of cases of 
harmful radio interference!' the 
Commission said. 
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Terrorists' Tactics Fail 
To Topple VOA Tower 
by John Gatski 

Concepcion Tarlac PHILIPPINES An 
estimated 50 pounds of explosives failed 
to topple a 150' Voice of America (VOA) 
antenna tower 17 September despite the 
destruction of the concrete base. 

This VOA antenna was driven into the ground 
from the force of a terrorist bombing, but was 
not destroyed. 

The tower was apparently the target of 
a terrorist bombing, VOA officials said. 
Nearly 900' of what was assumed to be 
detonator wire was found near the 
tower. 

The Rhombic-style antenna is part of 
a four-tower array that transmits VOA 
broadcasts in the Philippines about four 
hours daily. The antenna frequency 
range is 6 to 26 MHz. The bombing did 
not hamper broadcasts. 
VOA engineers at the Washington, 

DC, headquarters were in disbelief after 
looking at photos of the tower, which 
sank 3' from the base into the ground 
without collapsing. 

"I've never seen anything quite like it," 
VOA Engineer Dean Bartelt said. "The 
whole thing just dropped down. It 
doesn't happen very often." 

Bartelt is uncertain how the tower 
withstood the blast. "The guy wires just 
pulled it down. With the slack in the 
guys, you would think it would lean, but 
the pictures show it standing straight," 
he said. 
Although the tower withstood the 

blast, the bottom was somewhat 
damaged and the structure will have 
to be taken down to repair, Bartelt 
added. 
The VOA believes the bombing is the 

result of increased anti-American senti-
ment as the US and Philippine govern-
ments negotiate new terms for keeping 
American military bases in the Pacific 
islands. 

Your Direct 
Connection. 

Switching among multiple phone lines for call-ins no longer 

means using a 1A2 key system or your own homemade switch. 
Now, the Telos 100 Direct Interface allows you to connect up to ten 
lines to your Telos digital hybrids and control panels. The Direct 
Interface features music-on-hold, and a full-featured Mitel® desk set 

is an option for call screening. 
Complete systems, consisting of the Direct Interface, a multi-

line switch panel, and a famous Telos digital hybrid, start at as little 
as $3475. Telos already has a reputation for the best sounding, easi-
est to use talk show systems. Now, they're quicker than ever to 

install! Isn't it time you experienced the pleasure of great phones? 

Bradley 
BROADCAST 
8101 CESSNA AVENUE . GAITHERSBURG, MARYLAND 20879 
TOLL FREE: 800-732-7665 . MD & DC: 301.948-0650 . FAX: 301-330-7198 

Pirate On Air Again 
by Charles Taylor 

Nashville TN Radio New York Inter-
national (RNI), the controversial pirate 
radio station that in 1988 argued that 
the FCC's allocation practices violate 
first amendment rights, has set its sites 
on new waters. 
The station, which gained infamy in 

July 1987 when it illegally broadcast a 
talk and alternative music format for 
four days from the freighter Soul" off 
the coast of Long Island, NY, returned 
to the air 16 September. 
This time, RNI is broadcasting— 

legally—on international shortwave 
7520 kHz Sundays from 9 PM to 1 AM 
from the facilities of WWCR World 
Wide Christian Radio in Nashville, TN. 
The 100,000 W station can be heard over 
most of the US and Canada, as well as 
Europe, Russia, the Middle East and 
North Africa, according to RNI's Randi 
Steele. 
The return to the air marks a victory 

of sorts for the operation, which was 
ordered promptly off the air by the 
FCC following its 1987 broadcasts. 
Three men connected with the station 
were arrested for violating international 
communications treaties. 
But RNI took the issue to court, 

arguing that the Constitution's first 
amendment prevents the FCC from 
controlling unoccupied spectrum. 

"I view unoccupied spots on the 
radio spectrum as unoccupied street 
corners. If I want to make a speech 
there, I can do it," said Jeremiah 
Gutman, who represented the station's 
proponents through the New York 
Civil Liberties Union. 
The US District Court, however, 

ruled that the right of free speech does 
not include the right to broadcast with-
out a license and told the pirate station 
to ship out. Charges against the three 
were dropped. 
The station's new life came about 

when WWCR offered Steele and com-
pany the Sunday night slot on its far-
reaching station. Station officials, who 
had a tough time getting FCC approval 
for their own venture, empathized 
with RNI's struggle to get its free-form 
programming on the air, Steele said. 
RNI's format is a "free-form talk/ 

music format featuring eclectic popu-
lar tunes, new music and current issue 
earth-sensitive talk and discussion," he 
said. "Telephone lines are available to 
our New York studios to take calls from 
world wide listeners." 

Steele said response has been excep-
tional since the first airing: 'They tell 
me the phone lines were jammed up 
and we're getting about 37 letters a 
week. I'm really encourager 
For information, contact RN! at 

718-961-6463. 

ADVANCED TECHNOLOGY... 

Broadcast Electronics' FM 20B 
20 KW FM Transmitter 

• Digital quality transmission. 

• New world standard FX 50 Exciter. 

3 Highest overall efficiency available. 

• Typical THD and IMD 0.009%, 90 
dB FM SIN. 

- Built in synchronous AM noise test 
port. 
Patented folded half-wave cavity 
eliminates plate blocking capacitor 
and sliding contacts. 

• Self Contained solid state broad-
band IPA in slide out drawer. 

• Emergency 450 watt RF patching. 

• Automatic Power control that main-
tains constant output power with pro-
portional VSWR foldback protection. 

• Optional self- diagnostic system 
(MVDS). 

• Optional MVDS based remote 
control. 

For information on the FM 20B Transmitter and on Broadcast Electronics' NEW FX 50 Exciter, 
call Bill Harland or Russ Erickson at 217-224-9600. 

E BROADCAST ELEC•moNsces INC. 
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Lost In a Cloud at 30,000 Feet 
by Judith Gross 

Somewhere Over the Midwest 
USA Looking down, I can't see a thing 
except the humongous rain-cloud that 
has Missouri in its grip. 
No, I'm not up on top of another sta-

tion's tower; I'm flying out to St. Louis 
for the SBE convention as I tap this out 
on the ole laptop. 
Hey, faxes, voice-mail, modems: 

where would we be without technology? 
(Back home, snugly between the 
blankets, napping, but never mind that.) 
One thing that happens: you go to 

these shows and you find out just how 
much is going on out there. Three weeks 
ago it was Boston and the NAB's fall ra-
dio show. 

That's Radio 1990 to you. Yeah they 
changed the name, decided to add the 
century and drop the apostrophe (used 
to be Radio '90) and they didn't even 
bother to let us know. 
I finally figured it out from the banners 

at the Hynes Convention Center, where 
we were joined by a prosthetics and a 7-
Up convention. 
Across the street was the controversial 

Robert Mapplethorpe exhibit (first a 
Dead concert, then blue art—what will 
those folks at NAB think of for Las 
Vegas?) 
But then I knew it was going to be a 

fun kind of show on my way in from the 
airport when I spied a sign as we entered 
the tunnel warning motorists not to try 
for AM reception underground. I 
thought that was mighty considerate. 
I don't have to tell you that DAB and 

things digital were the talk of the con-
vention. 
Another hot topic at the show was 

RDS. The session on it was enlighten-
ing, yes; it was also fun. The NAB's Stan 
Salek showed some videotapes on RDS. 
One was a cartoon from Germany. In-
stead of your usual deadly dull discus-
sion of the technical merits, this was a 
story of a British couple, John and Suzy, 
on their honeymoon in Germany. They 
were able to hear an entire Mozart con-
cert on one of NDR's (the German NPR) 

stations while driving cross-country be-
cause an RDS receiver helped them find 
the appropriate stations. 
Poor old Hans, meanwhile, all he got 

was static because he wasn't enlightened 
enough to have an RDS receiver in his 
car. But then, he only had a goose for 
a traveling companion, so what did he 
know? 

What was particularly encouraging 
about the RDS session was hearing a 
representative from Delco get up and 
say the company is interested in making 
the receivers. He estimated about four 
years down the road for them to be in 
cars. 
Now all we've got to do is 

agree on the format IDs. I 
think we'd hear quite a fuss 
if all the varied forms of rock 
and roll were lumped under 
one ID. Same for other sta-
tions. The NRSC is fielding 
the tough task of setting 
standards, so stay tuned. 
But you had to love one 

question from an attendee 
posed to the Delco rep, 
namely: Why are radios still 
treated as an option in cars? 
No good answer for that one, 
except to let the car dealers 
make money. 
Not surprisingly, advances in data 

compression seemed to be driving a siz-
able portion of the industry on the prod-
uct side. Scientific Atlanta was ballyhoo-
ing its new SEDATS system as a replace-
ment for its current digital satellite dis-
tribution system. 
Along those lines, although not strictly 

related to that particular product, comes 

word from two networks about some 
very forward thinking. 
CBS and ABC can see the future com-

ing and they know it's going to be digi-
tal. The two radio nets' top engineers, 
Tony Masiello from CBS and Dick Mar-
tinez from ABC, got together and de-
fined the technical requirements of a dig-
ital satellite distribution system that will 
support an age when DAB is a reality. 
They set their sights on 20 kHz band-

width (CD-quality), a 3:1 compression 
ratio and said the new system had to be 
compatible with the existing DATS sys-
tem. Also looking ahead, they said the 
system has to be able to accommodate 
more than one compression algorithm: 
MUSICAM, or whatever gets the nod for 
DAB. 

Well, they shopped it around and fi-
nally contracted with Scientific Atlanta 
to develop the hardware. When the sys-
tem is developed, CBS will migrate to 
ABC's transponder and, voila, the two 
radio big,gies will be very well positioned 
to welcome in the digital future. 

'em away and usually makes his callers 
grovel for them. But he gave me a set of 
red ones. And I didn't even have to 
grovel. 

It was interesting to see what an inter-
national show Radio 1990 was. There 
were 560 attendees from 25 countries 
outside the US. They all came to see how 
commercial radio is done. 
My personal favorites were the rep-

resentatives of Gostelradio from the 
Soviet Union. What a swell bunch. 
One of their directors, Alexander Alch-
tyrski, told reporters through a trans-
lator that now, when they think of 
Radio 1990, they'll think of it as "our 
show, too." 
He referred to the changes in the 

USSR which is shifting from public to 
private radio ownership. "We were com-
placent," Akhtyrski said. "This affected 
our professionalism ... we have to learn 
to be independent. Sometimes it is eas-
ier to be a dependent!' 
Gosh, when you start to think of the 

incredible changes our world has seen 

Privet tavarishcham—a welcome to our Soviet friends. 

As for Radio 1990 product-wise, you 
can check out the coverage in this issue, 
but I really got a kick out of the Broad-
cast Electronics radio van, with a lot of 
nifty BE equipment inside. 

It's a working studio; Satellite Music 
Network's Pat Clark used it to do his 2-
5 PM show live from the convention 
floor two afternoons. 
Clark is the "fuzzy dice" DJ. He gives 

in just a short year. Radio friends and 
even military allies with the Soviets. And 
now one Germany. 
And radio was there to see it through. 

Heard something interesting? Spill your guts 
to Earwaves. We're probably out of coveted 
mugs for now. But a new supply is in the 
works. Maybe one can be yours. Write PO 
Box 1214, Falls Church, VA 22041 or FAX 
703-998-2966. 

Transmitter Control can be a Bear 
You need to make sure you can stay on the air and stay 
legal. At the same time, you need to keep operating costs 

under control. 

Choosing the right remote control system is the 

first step. 

The ARC-16SA* from Burk Technology lets 

you control your transmitter from any phone. 

You can establish off-premises control points 

for unattended operation, or supervise 

non- technical operators by phone. 

The annual savings can be 

thousands of dollars. 

•beer telephone not included 

The ARC-16SA is part of a modular system. For full-time 

control, add a studio unit. Multi-site options make it easy to 

control several transmitter sites or even control studio 

equipment such as program automation. 

Call now for your copy of our new catalog, then ask us to 

show you how we can improve your operation and your 

bottom line. 
Call TOLL FREE 

1-800 255-8090 

BuRK  
TECHNOLOGY 

7 Lomar Drive, Pepperell, MA, 01463 (508) 433-8877 
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If you have comments for Radio World, call us at 800-336-3045 or send a letter to Readers' Forum 
(Radio World, Box 1214, Falls Church VA 22041 or MCI Mailbox #302-7776). All letters received be-
come the property of Radio World, to be used at our discretion and as space permits. 

Dear RW: 
In the 26 September issue you printed 

a letter from Mark H. Hunter. I won-
der what his major is, as a graduate 
student at University of No. Colorado. 
Could it be high-altitude Stupidity? 
Then again it might be failure to elude 
the system. 
I am not impressed by his suggestion 

that drug use—such as "pot"—is a minor 
crime. I am a DC native living in a very old 
fashioned town. However, we here in the 
rust-belt are at the foiefiunt of technology. 
I absolutely disagree with the illogical 
ponderings of Mr. Hunter, who in his 
present environment must know that the 
world is changing to one where taboo 
things are once again being pushed out of 
the limelight in favor of good and healthy 
living. The number of people put in jail 
should go up and so should the fines. 
I do not go out of my way to convince 

people of the hazards of drug use (in-
cluding tobacco and alcohol). However, 
I have learned the hard way what smok-
ing was doing to me. After 30 years I 
suffered a major heart attack. Since 23 
May I haven't had any tobacco and am 
getting well. My doctor told me I had a 
limited amount of time if I continued— 
that was enough. I can't drink any more 
and actually do not miss it. That is me. 

RacJimWtrld 
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It is my desire to live a clean life that has 
helped me recover. 
As to others, I have had the privilege 

of helping several "drug addicts" enter 
recovery. No user is ever cured by quit-
ting. They enter remission. One must be 
diligent. Mr. Hunter fails to see the real-
ity of drug use as a detriment to society. 
I am saying that where one could harm 
his fellow man—and has the option not 
to—but does so in some way, then let the 
punishment fit the crime. 

If a person is unfit to work because of 
a self-induced impairment, then firing is 
proper. If we look at our work and un-
derstand that it is important to our fel-
low man then it is reasonable to set rules 
that are a valid guide. 
The fact is that the Surgeon General has 

evidence that proves that smoking is dan-
gerous to our health. Further, secondhand 
smoke has been shown to be harmful. 
Thus, many workplaces no longer allow 
smoking within and many companies are 
not hiring smokers—they even pay incen-
tives to those who quit. Is there something 
discriminatory about this? I think not, as 
the majority have clearly chosen a path. 
As an ex-smoker I can assure you that it 
was hard for me to go places, but I respect 
that which is, mainly when the detrimen-
tal effects are considered. I do not believe 
that Mr. Hunter should cry foul. 
As to illicit drug use, look no further 

than (DC mayor) Marion Barry. Politi-
cally, I have never liked him—except that 

24, 1990 ® he gave tax breaks to the elderly and 
created some summer jobs for kids in 
high school. Otherwise, he is a prime ex-
ample of why punishment of a severe 
form is appropriate. For those out in the 
boonies, Mr. Barry—soon to be ex-mayor 
of Washington, DC—was convicted of 
(one count of) cocaine possession. It is 
a fact that he had been a long time 
user—no conviction. Has he been suita-
bly punished? I do not think that a pub-
lic official or a person who is held in high 
esteem by the public is adequately 
punished by a slap on the wrist sen-
tence. 

In Mr. Barry's case he is actually go-
ing to run for city council. He should be 
required to resign from any elected po-
sition and, from the date of the crime, 
refund all earnings from his post as 
mayor. Maybe that kind of punishment 
would deter others. This in addition to 
the fine. I have offered Senator Heinz 
and others a proposal that would choke 
the DC (and national) drug barons and 
their subordinates with fines they can-
not afford. 
Does radio have a reason to be part of 

the Drug War? You bet we do. The only 
way our children will ever understand 
the reality is by having the media pound 
into their heads the truth. Mr. Hunter is 
dead wrong about the media being 
manipulated with untruth or lack of ac-
curacy. 
Yul Brenner gave us a magnificent 

piece of videotape when he died of lung 
cancer. I suggest that Mr. Hunter view 
it and decide if a great thespian is a liar. 
How about John Wayne? Smoking even-
tually did him in. It is claimed by some 
that Jackie Gleason abused alcohol. 
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The success of Radio 1990 is in the eye of the beholder. 
NAB can be proud of this year's event, which drew increased attendance and 

featured attention to emerging technologies. 
Those engineers who went heard top-notch technical sessions focusing on radio's 

cutting edge and walked an exhibit floor that offered a comprehensive cross-section 
of equipment and services. 

Digital technology was the center of attention during the sessions with breakthroughs 
seen in DAB, data compression and production equipment. Other important issues 
addressed included RDS, receiver improvements and AM reforms at the FCC. 
A first step also was taken this year regarding international attendance. The Soviet 

Union sent representatives for the first time and the announcement of NAB co-
sponsoring a European radio show in 
Montreux, Switzerland in 1992 met 
with enthusiasm. 

Exhibitors who showed products 
directed across the board toward 
managers, programmers and en-
gineers had the best booth traffic. 
The logistics of traffic flow, however, 

was a problem in certain areas of the exhibit floor even though the situation was 
ultimately addressed. 
NAB's fall radio show continues to warrant the industry's support. But there is 

room for improvement if it is to grow. 
The next move should be to build a bigger engineering conference at the show 

that would attract more engineering attendees. 
Strong technical representation would help eliminate the stigma that the fall radio 

show is for managers and programmers only. 
With better engineering attendance, equipment exhibitors who questioned the 

success of Radio 1990 will be satisfied. Plus, the entire radio industry would benefit. 
Not only will radio have a strong, established showing at the annual spring exhibit, 

but an even stronger forum all its own in the fall. 
—RW 

Build on 
Success 

What about John Belushi, Mama Cass 
Elliott, Janis Joplin, Elvis Presley. All of 
the latter died of drug abuse of one kind 
or another. They were all public figures. 
Mr. Hunter fails to see the reality of life 
in any lane. 

Rather, Mr. Hunter wants to bury the 
reality; I guess from his letter that he is 
a victim of his own stupidity. He wants 
a second chance. There aren't any of 
those, chum, not in a high profile indus-
try such as ours. Go out and find a new 
profession. Just remember that you best 
be on good behavior from now on as you 
will find the same abhorrence in other 
industries. 
As for me, I'm getting well and haven't 

smoked since 23 May. During the last 
three years I have helped save two lives 
from self destruction. One is very pre-
cious to me and the other has gone a 
separate road. Each of them is fine now. 
They will make it because they have the 
desire and ability to succeed. Given pur-
pose and direction anyone can make a 
new life for themselves. 
Radio has an obligation to its audience 

and itself to be honest at all times. The 
FCC is only trying to get a message out. 
I think it is a valid one and we, from 
within the industry, should do whatever 
we can to set an example that has mean-
ing. 
We can win the War On Drugs—Just 

Say No—as an industry and nation if we 
believe in what we are doing! 
Do you Mr. Hunter? Will you join the 

majority? 
Ben Copian, Jr. 

Coplan Communications 
Monroeville, PA 

Editor's note: Mr. Coplan's comments about 
DC mayor Marion Barry do not necessarily 
reflect the views of Radio World or the facts 
of his court case as they became known 
through the local media. Barry was convicted 
on one count of cocaine possession but the 
majority of charges against him ended in a 
mistrial—generally considered a victory for 
Barry. 
As to the conclusion of any drug use by 

Barry over time, no such fact has been es-
tablished by a court of law and Radio World 
declines to speculate on such a possibility al-

though Mr. Copian obviously sees fit to ex-
press his view on the matter. We have made 
his views available to our readers for their 
comment. 

The other side of ethics 

Dear RW: 
I have to take exception to Barry Mish-

kind's "Ethics In Equipment Purchasing" 
article (12 September issue). 
As a former radio equipment sales-

man, I agree with Barry's efforts to dis-
suade buyers from potential unethical 
kickbacks to customers. Like every in-
dustry, there are "bad apples" out there 
who discredit the rest of the honest 
equipment suppliers in the marketplace. 
But every time I read one of these ar-

ticles, it seems to me that the authors are 
always pointing a critical finger at the 
suppliers. How about all of those "un-
ethical" engineers and group managers 
who expect free dinners, lunch and 
drinks and special favors before they will 
even take a look at a proposal or equip-
ment specifications? 
Every day, equipment dealers are 

taken for a ride by customers, who de-
mand Federal Expressed proposals, in-
stant service and personal favors—and 
then, almost without reason, go with the 
other quote. You find out later that the 
engineer always had a brand preference, 
but had to get an alternative proposal to 
satisfy his boss (with no intentions of 
even considering the second quote). 
Now that I am out of the marketplace 

and just a radio industry fan, it's "safe" 
for me to say that there are just as many 
bad engineers as there are bad equip-
ment salespeople. 
Barry Mishkind has always been a 

balanced writer. Maybe his next article 
on ethics should be written from the 
other side so that your readers are aware 
of the kinds of activities and special re-
quests made by so-called customers that 
equipment sales people must deal with 
every day. 
Thanks, Radio World, for such a great 

job on covering radio! 
William A. Wohl, Sr. 

(formerly of Radio Systems) 
West Grove, PA 
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Stations Discover Hidden Assets 
Trade-in, Trade-out: Save Big Bucks with Equipment Exchange 

by 
John Grayson 
Harris Allied Chicago 

Our typical used equipment success story 
starts out with a scenario that may be easy 
for you to identify with. 

Transmitter rooms so full of used radio 
gear it's difficult to find the transmitter. A 
workshop cluttered with discarded equip-
ment stacked so high it's difficult to tell the 
test jig from the broom closet. 
Management finally budgets for that new 

piece of gear you've needed for so long. The 
only hitch is that the price has gone up 
several times since you put in the capital 
request two years ago. 

Here we are coasting along on an empty 
or insufficient budget and the program direc-
tor announces a format change "from all 
music all the time" to "your source of news 
and talk radio 24 hours a day" . . . you need 
a phone interface and some new micro-
phones tomorrow. 

In more than one situation, listeners have 
discovered that a station is doing its talk 
show without a profanity delay. 

In another specific case a station's 12-year-
old stereo generator has just degenerated and 
the old reliable standby is setting off the 
smoke detector. 

Solution and Proof 
The Harris Allied Equipment Exchange is 

a resource that many stations use regularly 
to solve their new equipment purchase 
budget problems! 

Just last year a major metro AM/FM combo 
cleaned out a transmitter building and more 
than six studios' worth of old gear. They sent 
THREE truck loads of abandoned radio hard-
ware to Allied's used equipment department. 
All of this effort paid off in $30,000 directly 
applicable to several new needs that had al-
ways been cut from budgeting considerations. 
They also reclaimed untold amounts of space 
in their transmitter building. 
A Minnesota customer called to order a 

phone hybrid only to discover that the price 
had increased since the last time he checked. 
By trading in some old cart machines and a 
modulation monitor, he was not only able 
to cover the increase, but also upgrade it to 
a top-of-the-line DIGITAL hybrid! 

All this used equipment was turned into valuable dollars toward the new equipment 
several radio stations needed. Leasing may provide finances for the balance. 

Untapped Resources 
Conserve Working Capital: Lease! 

Leasing is not mysterious! Why then, are 
so many reluctant to find out more about this 
form of financing that is used daily by 
thousands of successful business people? 
With approved credit, leasing is yet another 
source of creative financing. 

Leasing provides the flexibility to tailor an 
equipment acquisition that meets your needs. 
Most radio equipment is available for leas-
ing at attractive monthly payment terms. 
100% financing conserves working capital 

through the very small upfront costs of leas-
ing. It allows working capital to be used for 
other valuable areas like promotions, pro-
gramming, and personnel. 

Leasing preserves bank lines and other 
lines of credit enabling you to meet short 
term needs. 

Long term fixed rate financing can simplify 
budgeting and cash requirements. When in-
terest rates change, your payments don't. 

Leasing spreads the cost of the equipment 
over its use. Lease payments are made as the 
equipment provides the benefits. 

Leasing makes more equipment available. 
Since the lease payments fit your cash flow, 
more equipment can be acquired for a given 
dollar allocation. 

Leasing provides a hedge against inflation. 
New and modern-day equipment is obtained 
today and paid for with tomorrow's dollars 
at a fixed rate. 

Harris Allied pioneered broadcast equip-
ment leasing. Call us for the total leasing 
picture. 

Recently a medium market customer learned 
of a format change and came to us for new 
microphones. The customer had a budget 
placed somewhere between slim and none. 
However, by trading in some gear, he was 
able to buy the new mics which shipped the 
same day he called! 
To find out just how fast a program direc-

tor can move, let his listeners figure out that 
his station isn't doing their phone-in show 
with a profanity delay. One station didn't 
have a profanity delay because they thought 
they couldn't afford it. It turns out they 
couldn't afford to be WITHOUT one. A used 
equipment trade-in to the Harris Allied 
Equipment Exchange made the profanity 
delay possible! 
Two years ago a small market station in 

Wisconsin lost its stereo generator. Then 
they lost their backup. Then they called 
Harris Allied. The new stereo generator ar-
rived the next day, 100% paid for with used 
equipment they were able to dig up! 

The Hard Way 
SELLING used gear yourself ties up your 

switchboard making you very unpopular 
with your receptionist. 
How do you transact a sale with someone 

you don't know? They don't want to send 

the money until they've seen your used gear 
. you don't want to ship your used gear 

until you have their money. 

Simple and Clean 
Trading in your used gear with Allied is 

very simple. Give us a call for an appraisal. 
We'll do all the foot work, evaluating your 
trade-in equipment against the new gear you 
need and call or fax you back with a quota-
tion which will save you many dollars or, 
possibly, trade out the new equipment you 
need for the used equipment you have! 

We're easy to do business with. There's a 
good chance your station is already on ac-
count with us. Your used equipment acts as 
a credit toward the new equipment you need. 

In a Nutshell 
You can talk to us today about the used 

equipment you have and the new equipment 
you need. If you're serious about trading in 
your used equipment to save dollars, there's 
a good chance well make a deal. Or, you can 
have 68 tire-kickers call you about each of the 
items you have for sale. The choice is yours. 
Check around. You may be sitting on a 

wealth of used equipment. Give us a call. 
Remember, we buy, sell and trade selected 
used equipment. 

MACH 3 for AKG DSE 
The New Speed of Sound takes the fear 
out of flying 

Users of the DSE 7000 are at the front of 
the revolution that's changing forever the 
way leading-edge stations run their produc-
tion studios. They're finding out that the new 
speed of sound is even quicker than the eye. 
The DSE does it all with no tape, no razor 

blades, no mice and no piano lessons. 
The DSE 7000's UNDO feature takes the 

fear out of flying new ideas. Simply try 
another take, assemble a different edit, or 
test a new effect. If you don't like the new 
results, UNDO it instantly . . . the original is 
untouched! 

All DSE 7000 users agree . . . "Its the most 
impressive thing that's ever happened to 
radio." 

Radio And Production Believes 
Jerry Vigil, editor and publisher of RAP, 

the RAP sheet for radio's production person-
nel, writes in the August issue, "our hats are 
off to AKG Acoustics for the most serious 
approach to digital audio work stations 
designed for radio our industry has ever 
seen." 

Jerry leaves no doubt about the direct aim 
taken by AKG on the radio production 
market. "AKG didn't contact major record-
ing studios or engineers at radio stations 
across the country and ask what they 
thought their production directors could use 

ADVERTISEMENT 
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AKG DSE 7000 
Up to 3 times more productivity. 
Laase for as little as $30 a day. 

Talk to us!! 

in their studios. Instead, AKG spoke direct-
ly to the people who spend their days crank-
ing out spot after spot, promo after promo, 
sweeper after sweeper." 

Jerry summarized, "The machine is called 
the DSE 7000, and it belongs in every radio 
production room where speed, quality, and 
ease of use are the top priorities." 

Jerry Vigil's comments ere used by permission of Radio And 
Production, P.O. Box 150265, Irving, TX 75015-0265, (214) 
254-110(1. 
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NRSC Fine Tunes Receiver Tests 
Parameters of Study on Effects of Processing Are 
Modified Because of Differences of Opinion 

by John Gatski 

Washington DC Several changes 
have been made to NRSC proposed FM 
receiver tests that are supposed to assess 
whether processing degrades perfor-
mance. 
Although there was significant dis-

agreement about the intent and method-
ology of the testing, some details were 
worked out at a 20 July meeting of the 
National Radio Systems Committee 
(NRSC) FM Composite Spectrum 
Studies Working Group. 
The procedures were proposed last 

spring by Bob Orban of Orban Associ-
ates to assess the effect of aggressive au-
dio processing on FM receivers. The 
differences of opinion over test methods 

Continental 
Sale Inked 

Palo Alto CA Varian Associates 
and Tech-Sym Corp. announced 
28 September that the sale of Con-
tinental Electronics of Dallas has 
been finalized through a newly 
formed wholly owned subsidiary. 
The subsidiary, named Con-

tinental Electronics Corp. paid $12 
million in cash, issued a promis-
sory note in the amount of approx-
imately $1.7 million and assumed 
certain liab ilities of the Continen-
tal Electronics division. 
Houston-based Tech-Sym makes 

and markets a variety of advanced 
electronic systems and components. 
Continental, which manufacturers 
high power radio frequency trans-
mitters, will remain in Dallas. 

• Mike 
• Line 
• Phono 
• Mixing 
• Matching 
• Metering 
• Monitoring 
• Processing 
• Distribution 
• Rack Mounting 

surfaced during a May meeting. 
The tests are supposed to subject 

receivers to various levels of processed 
signals and determine the best protec-
tion ratios. 

Agreements reached 
Based on previous questions about 

how many receivers to test, members 
have agreed to evaluate three receivers, 
according to NAB Staff Engineer Stan 
Salek, who coordinates the NRSC. 
The receivers will include a high qual-

ity tuner such as the NAB's NRSC-
specification tuner that will be built by 
Denon, a mid-quality receiver and an 
auto receiver. 

Also, members tentatively agreed to al-
low the companies whose processors are 
selected for the test to define what is 
meant by "light, medium and heavy" 
processing levels, Salek said. 

European interest 
The effects of processing on FM signals 

also has interested European officials, 
based on discussion by the US's CCIR 
Study Group 10 and 11 Chairman John 
Reiser. 

Reiser, who was at the NRSC meeting 
as an observer, said European officials 
and broadcasters are interested in the 
NRSC processing effects study. 

Currently, Europe's traditional method 
of measuring modulation does not 
"necessarily take into account process-
ing," which has recently become a topic 
of much discussion there, Reiser noted. 
The concern stems from European 

broadcasters' trend toward increased 
processing, Reiser said. 
The NRSC's findings from its process-

ing tests could be used to develop an in-
ternational modulation measurement that 
takes into account processing, he added. 

In other matters relating to the FM 

processing effects test, Belar President 
Amo Meyer presented Digital Still Os-
cilloscope (DSO) readings of several 
unidentified stations to point out the ac-
curacy of using such a scope. 
Use of a DSO has been suggested to 

measure modulation during Orban's 
processing tests, according to Salek. 

Use of a DSO has been 
suggested to measure 
modulation during Orban's 
processing tests. . . 

Meyer said the NRSC should use a 
higher speed DSO rather than the 
recommended 50 MHz scope. 
He said his modulation measurements 

of the unidentified stations were used 
with a 400 MHz DSO and he maintained 
they were very accurate. 
"You need the speed to give an ade-

quate number of samples of all the fre-
quencies," Meyer said. 

DAB Groups 
(continued from page 1) 
Dave Murray, CE, WWNZ/WSSP of 
Orlando, FL, and Dennis Snyder, CE, 
WJOY/WOKO, Burlington, VT. 
Wilkinson said he expects to see a 

"merger" of work between the NAB en-
gineering group and the industry digital 
committee because many of the engineers 
are on both. 
Donahue, who also chairs the digital 

committee maintained that he doesn't 
foresee any conflict between the two 
groups, noting that DAB is a broad issue. 
He also said he and the NAB have openly 
shared information. 
But Donahue noted one difference. "We 

don't want any political issues because the 
minute we bring that in," he said, "we 
won't get anywhere." 

AUDIO TECHNOLOGIES, INC. 
328 W. Maple Ave., Horsham, PA 19044 • (215) 443-0330 • FAX (215) 443-0394 

Working group members also briefly 
discussed a draft receiver RF protection 
paper submitted by Bonneville Interna-
tional Engineering VP Bill Loveless, who 
was not at the meeting. 

Interference causes 
In his analysis of RF signal protection ra-

tios, based on FCC rules, the Loveless pa-
per suggested that new Class A and C as-
signments "may be causing interference 
due to the wide variance of RF protection 
ratios built into the FCC allotment rules for 
different classes of stations." 
Salek said the paper will be discussed 

in more detail at the working group's 
next meeting. 
For information on the NRSC contact 

Stan Salek at 202-429-5391. 
f 
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CITEL Reps Hear Eureka 147 
by James Careless 

Ottawa CANADA They came. They 
listened. They were impressed. 
A poor rework of Caesar's great say-

ing, perhaps. But, it is an accurate 
assessment of how delegates to the Inter-
American Telecommunications Confer-
ence, held here 10-14 September, reacted 
to an impromptu demonstration of dig-
ital audio broadcasting (DAB). 
The show was organized by the Cana-

dian Department of Communications, 
which tested a van equipped with a DAB 
receiver across the country this summer. 
In fact, the European-made Eureka 147-

DAB really should have been home, but 
the Canadians managed to hang onto 
the equipment long enough to give the 
25 delegates from the Americas a taste 
of digital broadcasting. 

Preparing for WARC 
The delegates are members of CITEL, 

the broadcasting arm of the Organization 
of American States. Meeting were the 
Permanent Technical Committees II 
(Radiobroadcasting) and III (Radiocom-
munications) to work out common West-
ern hemisphere positions for the upcom-
ing World Administrative Radio Confer-
ence (WARC) in 1992. 

The Canadians chose this opportunity 
to expose countries like Brazil, Panama, 
and Jamaica to a demo of DAB. 
Canada is pushing hard for digital fre-

quency allocations at WARC '92 and each 
of the countries attending this confer-
ence has a vote at WARC. Canada is 
hoping for a unified spectrum allocation 
request from the western hemisphere to 
take to the WARC meeting. 
Because the test was slotted at the last 

minute it was not quite like the original 
demonstrations held this summer. 

"It was done with the same bus, but we 
had a different transmit location," said 
Royce Trenholm, head of DOC's Cable TV 
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Broadcast Systems, planning and de-
velopment, who pulled the tests together. 
Instead of a simulcast from a local FM 

staton, which allowed passengers in the 
bus to hear the difference between ana-
log and digital broadcasting, the DOC 
used prerecorded digital on an R-DAT, 
which fed the DAB transmitter directly, 
according to Trenholm. "We did do some 
tests of FM reception, as we did in the 
demo before!' he said, "but we just 
selected a local FM broadcast station and 
demonstrated the multipath effects!' 

Some results 
Those who have traveled the Ottawa 

demonstration route, which snakes 
through a number of FM dead zones, 
know how well DAB stands up in these 
tests. Its signal stays constant, while the 
FM fades and hisses. For some delegates, 
like Alfredo De Sousa Francheschi of 
Panama, it was this consistency, rather 
than the CD-quality audio, that caught 
his attention. 
"What impressed me is the equipment 

used in reality, and the frequencies (68-
89 UHF) they use, and the bandwidth 

Canada is 
pushing hard for 
digital frequency 
allocations at 
WARC '92... 

they're using for the transmission!' he 
said. "That is what is more impressive 
than the difference between the sound!' 

Overall, Trenholm said, the CITEL 
delegates from ITU Region 2—the entire 
Western hemisphere—were quite taken 
with DAB. "I think everyone was ex-
tremely interested!' he said. "I've been 
getting questions ever since!' 
De Sousa Francheschi said thought the 

demonstration had increased CITEUs 
support for DAB. "The problem is that 
sometimes the people who decide things 
just see on paper what it is," he said. "But 
when they hear what is, when you see it 
in practice, you understand what it is." 
The DOC's Dr. Bruce Gracie, who chairs 

the Canadian Preparatory Committee for 
WARC '92, said that digital technology 
may prove especially important for broad-
casters concerned about economy. 
'This is a lot more than simply demon-

strating a technology to countries that, 
for the most part, may not be able to use 
the tecnnology," Gracie noted. "Because 
of the nature of the technology—being 
energy efficient (100s vs 1000s of watts), 
and being spectrum efficient (up to 16 
stations on one signal), it is within the 
range of possibilities that countries in 
Latin America could, in fact, use it!' 

In the final analysis, the Canadian 
DAB demonstrations were primarily a 
consciousness-raising exercise, according 
to Ron Begley, director-general, Broad-
cast Regulations, of the DOC. "We don't 
expect people to roar home" trumpeting 
the virtues of DAB, he said, but now 
"they will be aware of the technology, 
know why people are excited about it, 
and be in a better position" to judge it 
at WARC '92. 
For information contact Ron Begley, 

director-general, Broadcast Regulation, 
Canadian Department of Communications 
at 1-613-9904820, FAX: 1-613-952-1231; or 
Dr. Bruce Gracie, International Relations, 
Department of Communications at 1-613-
990-4248, FAX: 1-613-952-1231. 
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Denon to Use Sprague Chips 
by John Gatski 

Washington DC The NAB will 
recommend that Denon use Sprague 
Semiconductor FMX decoder chips in 
the 2500 production models of the 
Denon "supertuner," according to the 
NAB's Science and Technology Depart-
ment. 
The yet-to-be-produced $400-500 

Denon home tuner, which also includes 
AM stereo and NRSC specification-AM 
performance, will be marketed by Denon 
and the NAB. The "supertuner" concept 
was designed by the NAB. 
NAB Staff Engineer Stan Salek said 

the NAB will recommend the Sprague 
chip over the Sanyo chip, currently the 
only FMX chip being mass-produced, 
because of its predicted performance in 
home receivers. 
"The Sprague chip is better suited for 

home use while the Sanyo chip is better 
suited for in the car," Salek said. 
Sprague has indicated that it will sup-

ply Denon with FMX chips, but has not 
yet committed to any additional chip 
production because of uncertainty about 
FMX's market acceptance, according to 
the company. 
Sprague, which jointly hosted a booth 

with FMX Inc. at the two Consumer 
Electronics Shows (CES) this year, has 
not committed itself to full-scale FMX 
chip production because of market un-
certainty, according to Sprague Analog 
Applications Manager Oliver Richards. 
"At this point, we really haven't made 

a decision on how much support to give 
it," Richards said. "We have seen little in-
terest in the receiver market place." 
Both NC and Alpine have a car radio 

models that receive FMX broadcasts and 
other companies have developed home 
units. But there has been no mass-
production of FMX-equipped receivers. 
Stations also have been slow to adopt 

FIVDC despite the claimed benefits. About 
100 stations in the US are broadcasting 
with FMX, according to FMX Inc. 
Many station engineers have been 

reluctant to use FMX because of possi-
ble noise resulting from incompatibility 
with other subcarriers, such as paging 
services. 
Only one broadcasting equipment 

manufacturer, Inovonics, is producing an 
FMX generator. Several companies, 
however, are considering adding FMX as 
an option to their stereo generators. 
Industry analysts believe FMX's accep-

tance has been slowed for several rea-

WARC Plans in Progress 
(continued from page 1) 
based DAB service. This band is used for 
aeronautical telemetry including flight 
testing and command of missiles. 
Under the second option, its current 

users would be relocated higher in the 
spectrum at 2390-2420 MHz. 
Option three would allocate 2390-2420 

MHz to BSS and complementary terres-
trial DAB. 
Advising the FCC on proposals for 

WARC is the Industry Advisory Com-
mittee (IAC). On 24 August, Ad-hoc 
Subgroup B within IAC Informal Work-
ing Group 2 released its report on spec-
trum requirements and possible fre-
quency bands for BSS and terrestrial 
DAB in the range 500 MHz-3 GHz. 
Subgroup B participants include NAB, 

National Public Radio, Strother Commu-
nications, NASA, Radio Satellite Corp. 
and Satellite CD Radio, among others. 
Its work contributes to the comprehen-
sive IAC recommendation that is for-
warded to the FCC. 
The group examined three DAB 

scenarios: Integrated satellite and terres-
trial; purely terrestrial and an interna-
tional satellite system, possibly using the 
same satellites as the domestic systems. 

Critical to success of any DAB proposal 
is how realistic its prospects are for shar-
ing bands with existing services. The 
microwave bands proposed by the FCC 
for sharing with DAB are allegedly inten-
sively used by government satellite, nu-
clear testing, flight testing and ex-
perimental projects. 

Satellite CD Radio contended that in-
terference from a BSS system to such 
uses could be mitigated and controlled. 
The Aerospace and Flight Test Radio 
Coordinating Council disagreed, telling 
the subgroup that "given the vital safety-
of-life implications associated with flight 
test telemetry—a matter which the Com-
mission has repeatedly recognized over 

the years—it is clear that such operations 
may not share spectrum with BSS 
proposals such as Satellite CD Radio's." 
A unique proposal made during the 

IAC deliberations is known as AfriStar, 
an international BSS system designed to 
be controlled from the US but broadcast-
ing to Africa and the Middle East. 
Designed to operate in a portion of the 
1.5 GHz band shown to be little-used in 
the target areas, AfriStar would provide 
as many as 100 channels of non-CD 
quality digital sound. 
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sons including last year's critical analy-
sis of the technology by Bose Corp. 
President and Chairman President Amar 
Bose. 
The report concluded that FMX actu-

ally increased noise and distortion un-
der multipath conditions, a condition 
FMX proponents denied. 

Bose critics attributed the poor FMX 
performance tests to a faulty transmitter 
and the use of a pre-production FMX 
chip during the field tests, an assertion 
that Bose engineers denied. 
For more information about the Denon 

tuner, contact Stan Salek at the NAB 
202-429-5391. 
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Mr. Benny certainly knew a great 
bargain when he made one. And we think 
he'd appreciate the brilliance of the bargain-
priced Tascam BR-20 Broadcast Production 
Recorder. 

The BR-20 is built to do one thing— 
broadcast production—and to do it exceed-
ingly well. It's a rugged, reliable 2-track with 
features that make every job easier and 
more efficient. Like independent reel-size 
selection. Splice block. Built-in monitor 
speaker. Independent IJR record for monitor-
ing on one track while recording in sync on 
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start. And Quick Cue with Auto-Repeat. 

The $2,299* BR-20. It's got everything 
you need in a broadcast production recorder. 
Including a price even your station manager 
can live with. 

Come see it today at your nearest 
Tascam dealer. 
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AM Antenna Results Are Mixed 
by John Gatski 

Boston MA NAB AM antenna pro-
jects were the subject of good and not-
so-good news at Radio 1990. 

Officially, the NAB put its $100,000 
anti-skywave project to rest after its 
unexpected and disappointing perfor-
mance during tests from the antenna/ 
transmitter site in Beltsville, MD. 
Although the antenna structure is still 

in place, the NAB has no immediate 
plans to continue testing, according to 
NAB Staff Engineer Kelly Williams. 
On the plus side, the NAB's low-pro-

file antenna computer modeling, under-
taken by AGL Inc. of Pacific Grove, CA, 
has produced theoretical antennas that 
"in some cases exceed" NAB perfor-
mance criteria. 

History of snags 
The anti-skywave antenna project was 

plagued with bad luck (bureaucratic de-
lays, equipment breakdowns and poor 
weather) since NAB commissioned the 
project in 1989. Its ineffective perfor-
mance was the final disappointment. 
During the AM antenna session, Wil-

liams and antenna designer Ogden 
Prestholdt and consultant Ron Rackley 
of du Treil, Lundin & Rackley acknow-
ledged that the antenna did not effec-
tively reduce the skywave in the direc-
tion the antenna was tuned. 
The anti-skywave antenna design is 

essentially a horizontal radiator attached 
to a conventional vertical tower with a 
custom matching circuit. 
In theory, according to the NAB anti-

skywave report, "By adjusting the current 
and phase of the signal applied to the 
horizontal radiator, a null can be placed in 
the vertical radiation pattern of the an-
tenna systems at that specific azimuth and 
angle of elevation without affecting the 
system's groundwave performance." 
According to the report, the 21-24 June 

field tests were conducted by transmitting 
and monitoring at two listening sites: one 
in Raritan, NJ, and the other in Union-
town, PA. 
On-site engineers who monitored the 

1660 kHz test signal used field strength 
meters and strip charts to record the 
emissions from the vertical radiator only, 
the horizontal radiator only and a com-
bination of the vertical and horizontal 
radiators in the suppression mode. 
"Attempts were made to adjust the an-

tenna systems to produce the (skywave) 
null, but without success," the report 
stated. "Prior calculations showed that 
we should have been able to achieve an 
average of 15 dB of suppression from the 
systems." 

Temporary null 
'A very pronounced null could be pro-

duced for a short period, but the null could 
not be sustained," the report noted. 
Measurements in Uniontown were 
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similar, and antenna testing in the 
receive mode also did not significantly 
reduce the skywave signals of distant 
channels, the report continued. 
In evaluating the antenna performance 

and why it did not work, the report con-
cluded "there was not a constant rela-
tionship between the emissions produced 
by the two elements and it was obvious 
that each transmitted signal underwent 
a different mode ionospheric reflection. 
These differences caused the nulls to be 
unstable." 
The NAB believes that the antenna 

produces a high angle null as predicted, 
but horizontal and vertical elements 
propagate differently, which does not 
allow the antenna to operate as a sky-
wave suppression system. 

In commenting on the project, designer 
Prestholdt said experiments sometimes 
reveal unexpected results and the anti-
skywave project was indeed an "educa-
tional process." 
Williams noted there were some posi-

tives that came out of the project includ-
ing increased knowledge on how the 
skywave behaves—information that 
could be put to use in the future. 

Low profile looks good 
On a more upbeat note, the low-profile 

antenna computer modeling project has 
produced a design that fits into the 
NAB's design criteria, which includes a 
50' height limit, simplified ground sys-
tem, 2:1 or less VSWR for a ± 10 kHz 
bandwidth and effective performance 
over the entire AM band, including the 
expanded band (1700 kHz). 
The NAB believes that a small "electri-

cally short" antenna could allow stations 
to economically mount a roof-top an-
tenna. Although not as efficient as a full-
sized tower, a low-profile antenna could 
enable AM daytimers to economically 
move facilities closer to the service area. 
The antenna also would benefit night-

time broadcasting because its closer-to-

the-community location would not re-
quire as deep of a nocturnal power 
decrease as a normal antenna requires 
since it would already be operating at a 
lower power. 
Based on AG L's latest computer mod-

eling results, the antenna with the best 
predicted performance is a triangular 
tower with a 2' face width and 2" dia-
meter legs, according to the NAB report. 
The design has 50' ground radials 

buried 6'' into the ground and 8' ground 
rods. On top, the antenna has six radials 
sloped at 45°. 
The effective heights varied from 50' 

at 1700 kHz to 175' at 540 kHz, which 
means the antenna will work best at 
higher frequencies, based on AGL cal-
culations. Radiation efficiencies range 
from 21% to 46% in comparison to a 
standard AM antenna, the NAB report 
said. 
"Because a tower of 65' or less can be 

used, this antenna system is most use-
ful at frequencies over 1000 kHz," the re-
port stated. "Fortunately, most daytime-
only stations operate between 1000 and 
1600 kHz where the shorter waves will 
suffice." 
The NAB also concluded that the an-

tenna will work best with 1000 W or less. 
The report noted, however, that the 

antenna will not perform at the FCC's re-
quired radiation efficiencies and indi-
cated it would "seek FCC acceptance" for 
any proposed low-profile design. 
The low-profile project was initially 

commissioned in March 1989 and com-
puter analysis indicated that a model, 
known as the Smith-Musselman an-
tenna, had potential as a low-profile an-
tenna. 
Phase Il began in November 1989 with 

further computer modeling that con-
cluded the Smith-Musselman antenna 
would not meet the NAB's desired per-
formance criteria. 
In June 1990, more analysis was under-

taken and the current working antenna 
model was the result of a modified con-
figuration of Phase I design with some 
new parameters. 
For information, contact Kelly Williams 

at 202-429-5337. 
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Introducing 

THE WIZARD' from Belar 
FM Digital Modulation Analyzer 
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Belar, the world leader in RF test and meas-
urement systems, brings you a new genera-

tion in FM modulation measurement. The 

WIZARD TM features include: 

• Menu driven-16 character alphanu-
meric display 

• Deviation in percent-0.1 or 1percent 
increments 

• Deviation in kHz-0.1 or 1 kHz 
increments 

• Up to 0.1% accuracy-function of 
demodulator calibration 

• Self calibration to external calibrat-
ing signal 

• Pre-set peak mod-adjustable in 
0.5% increments 

• Pre-set PPM-adjustable from 0 to 
100 PPM 

• Variable peak hold time-adjustable 
in 0.5 second increments 

• Peak weighting mode-time con-
stants are menu selected 

• Real time mode or past time mode 
• Provision for pilot injection measure-

ment from FMS-2 
• Provision for pilot modulation meas-

urement from FMS-2 
• Provision for SCA injection measure-

ment from SCM-2 
• Silent sentry alarm-adjustable in 

time and threshold 
• Will accept external alarms-such as 

off frequencies from FMM-4A 
• Alarms read on menu-menu will cy-

cle if two or more are present 
• Modulation adjust on two ports-

adjustable in 0.5% increments 
• RS-232 port-provides computer 

graphs and remote operation 
• Three level password protection-

look only, change, and manager 
• Either infinite window histogram or 

sliding window histogram 
• Optional FM precision demodulator 

that will remotely self calibrate 
• One rack height panel space-

including precision demodulator 
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Spectrum Fees Draw 
Fire at Radio Show 
by Charles Taylor 

Washington DC A 5% spectrum fee 
that would raise b to $9 billion for the fed-
eral government in the next five years was 
not included in Congress' initial budget 
package, however, broadcasters were not 
calling the issue dead. 
The tax, which would apply to station 

owners with gross revenues of more than 
$100,000, was among a list of items subject 
to tax increases in a massive effort to re-

duce the federal deficit, along with gaso-
line, beer and alcohol, cigarettes and lux-
ury items. Approval was reached 30 Sep-
tember on the majority of the items, but 
the deal fell apart when Congress rejected 
the package. 
NAB, which has strongly opposed the 

tax since its proposal, said it will continue 
an active grass roots lobbying effort as well 
as traditional lobbying to defeat the tax. 
At Radio 1990, where the issue was a 

major point of contest, NAB President 
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Commerce Department representative Wayne Berman (center) explained the government's 
position regarding the spectrum fee. 

and CEO Eddie Fritts said during an 
opening luncheon that the tax would be 
devastating for radio. 
"NAB is employing every conceivable 

lobbying strategy to kill the spectrum tax 
proposal, including all legal avenues," he 
said. "But key to the success of these ef-
forts is old fashioned grassroots lobbying." 

Wit proposal pass? 
Discussions at a convention session by 

members of Congress, however, lent 
doubt to the tax's chances of getting 
passed. The House members said the tax 
didn't make sense. 
"There doesn't seem to be among the 

members of the House and Senate any-
body who favors a spectrum tax;' said 
Rep. Clay Shaw (R-FL). "It would be ir-
responsible of Congress to get into an 
area of taxation without holding a sub-
stantial amount of hearings and exam-
ine the damage that would be done." 
Echoed Rep. Brian Donnelly (D-MA), 

"I don't see it as an immediate threat." 

Deficit is national priority 
Broadcasters themselves also let a 

Commerce Department official know 
just how vehemently they oppose the 
measure in a session not on finances but 
on digital audio broadcasting. 
Wayne Berman, assistant secretary-

designate and counselor to the Depart-
ment of Commerce secretary, told atten-
dees, "I'm here to listen and take back any 
messages that you have. We do have an 
understanding of the seriousness of your 
business concerns. We're not taking them 
lightly. But the deficit is a national priority. 
"The Administration has no other 

agenda in proposing this fee Berman 
added. "We are not trying to single you 
out, your industry out or hurt or distress 
you in any way. We understand the value 

of radio. It is one of the foundations of 
democracy. (The tax) is part of a series of 
several dozen specific fee-type proposals!' 
His comments, however, failed to ap-

pease station owners and managers at-
tending the session. Said one emotional 
attendee, "I think this is going to change 
the chemistry of broadcasting in a way 
that will be very regrettable if this thing 
progresses. You are destroying a situa-
tion that has made America great. Radio 
is underestimated; it's just like Mother. 
People don't appreciate her till she's 
gone. Don't kill radio by doing this just 
because the congressmen can't control 
their spending." 

Give us fair playing fled 
"I don't mind playing on a fair playing 

field, but what (Congress) is proposing is 
an unfair playing field;' another appealed. 
"You are not taxing newspapers, you are 
not taxing billboards or magazines, and 
we are the people that provide localism. 
It's unfair. Forty percent of the radio sta-
tions in America are losing money now 
and we can't afford a 5% tax." 
One attendee who said he had just pur-

chased a small-market FM, said, "What 
this tax will do in my case is deprive me 
of one badly needed employee in my start-
up years when I need him worse than I 
ever will. I wish you would consider the 
plight of all of the radio stations that are 
not great big broadcasting companies, 
which I think are the priority." 
Berman listened patiently to the com-

ments, responding that all views would 
be taken to higher authorities. 

In its efforts to fight the proposed tax, the 
NAB established a booth at the show for 
station officials to send a pre-worded mail-
gram directly to members of Congress, 
which Fritts said was an obligation "to help 
determine the destiny of our industry!' 
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Feature Shock! 
tari's new MX-50. Built 
around the premise that 

you can have everything you 
ever wanted in a two-track tape 
machine, and still stay within 
your budget. For example: 
The Pansport 
—DC quartz PLL capstan 

motor with front panel selec-
tion of operating speeds ( from 
either a 15/7.5 or 7.5/3.75 ips 
speed pair). 
—Capstan speed variable 

by -± 7% from the front panel, 
and by ± 50% from SMPTE 

De reel size capacity 
with self-centering 
NAB hub locks. 

DIEM 

Capstan speed controllable 
-±- 50% via SMITE time-code 

external coot milers. 

Optional Voice Editing Mode 
(VEM) for twice normal 
play speed with audio 
pitch shifted down one 
octave for normal pitch. 

Alloy deckplate. 

Lighted VII meters 
with peak-reading 
LED indicators. 

Headphone amplifier with 
front-panel headphone 
jack and level control. 

Optimized record and 
reproduce heads. 

time-code 
external 

• controllers 
• via an Otari-
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A built-in tape timer displays current tape position in 
hours, minutes, and seconds, and includes a search-to-
cue locator with cue point and zero location memories. 

standard 37-pin connector. 
— Optional remote control. 

The Electronics 
— Lighted VU meters with 

peak-reading LED indicators. 
—1Yansformerless active 

balanced inputs with XL-type 
connectors. 

—Optional Voice Editing 
Module (VEM) for twice normal 
play speed with normal pitch. 

Switch-selectable NAB/IEC EQ 
with front panel indicator 

Otari's MX-50. 
For whenever or 
wherever you 
need a profess-

ional audio machine at an afford-
able price. 

For more information, call 
your nearest Otan i professional 
audio dealer, or Otani Corpor-
ation at (415) 341-5900. 

-± 7% van-speed. 

Tape drive tachometer 
for accurate tape UM(' 
display, and for external 
synchronizer or controller 

interface via Otan -standard 
37-pin connector 

PC quartz I'LL capstan motor 
with front panel selection 

of operating speeds. 

Lifter defeat with 
momentary or locked 

operation. 

Independent reel size 
selectors for supply 
and take-up motors. 

Built-in tape 
timer display. 
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means business 
today's high-pressure, 
competitive environment, 
youir station can't settle for 

anything but the very best. Featuring advanced 
audio electronics, the PR99 MKIII professional 
recorder outlasts and outperforms all others. With 
its superior construction, this recorder was built 
for long-term dependability, easy maintenance and 
the highest quality audio. And our reputation for 
service and technical support remains unsur-
passed in the industry. 

Take note of these PR99 features: • a solid 
die-cast aluminum transport chassis and head 
block • record and playback heads built to the same 
tolerances as the heads for Studer multitracks 

The Rent PR99 MKIII Profesional Recorder 

• eas y accessi e modular electronics for tough, 
reliable performance • an Autolocator with digital 
counter in hours, minutes and seconds • rack 
mounts standard. 

With ease and versatility, this no-nonsense 
machine stands up to the rigors of daily station oper-
ations. Whether taping news call-ins, downlinking 
or uplinking satellite feeds, producing commercial 
spots or remote recording—whatever your station 
needs, the PR99 delivers! 

For value and 
performance over 
the long haul, 
Play a Pro. 
The one built 
for business. 
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DAB Takes Center Stage at Show 
by Charles Taylor 

Boston MA Digital audio broadcasting 
(DAB) wasn't just a buzzword at NAB's 
Radio 1990 convention and engineering 
conference. It was an obsession. 
The topic, which has yet to be deter-

mined either a threat or an opportunity 
for broadcasters by the NAB, headed a list 
of topics at the show, 12 to 15 September, 
that reflected concern over regulation of 
emerging technologies and government 
involvement in broadcasting. 

Inevitable tensions of DAB 
Forums to discuss DAB included a 

general information session, "DAB: 
Friend or Foe," which was repeated dur-
ing the show, and an all-day program ad-
dressing technical issues of digital broad-
casting. Topping the list of concerns was 
how soon the advanced technology will 
enter the marketplace and how its allo-
cation and coverage standards will affect 
the AM and FM bands. 

FCC Chairman Al Sikes acknowledged 
the challenge of implementing DAB in a 
speech at the show: "Internationally and 
domestically we face some very difficult 
questions as we work through frequency 
allocation questions and the inevitable 
tensions that develop around the poten-

NAB Montreux '92 
(continued from page 1) 
Ducart said he has found a "a great de-

sire to learn more about American radio" 
in his travels to Europe. Fidelipac exhibits 
at the European Audio Engineering Soci-
ety (AES) show, he said, and probably will 
alternate it with the new NAB show. 
Auditronics' Murray Shields also was 

pleased with the idea. "It looks like a good 
venture for us. It looks very promising." 
At Modulation Sciences, Engineering 

VP Eric Small said he hasn't decided if 
he will join the NAB show, noting his 
sucess with AES. 

"I want to know the show will get to 
the emerging private broadcasters in Eu-
rope," he said. But he added that the first 

The show will be the 
NAB/Montreux 
International Radio 
Symposium and 
Exhibition and will be 
jointly operated with 
the city of Montreux. 

show should attract a large attendance 
because of curosity. "So, who knows," he 
said, "I may go!' 

Giving it a try 
There is a "very good chance" Circuit 

Research Labs (CRL) will exhibit, accord-
ing to TV and Radio Products Manager Bill 
Ammons. He suggested that NAB hold 
seminars in which manufacturers can ex-
plain their equipment and broadcasters 
can "accurately learn the technology!' 
However, Ammons noted he was not 

pleased with the Montreux site, calling 
it an expensive venue and and pointing 
to inadequate convention facilities for 
AES and the TV show. 
Orban Sales Manager Howard MuIli-

nack, who organizes show attendance 
for AKG companies, had reservations 
about Montreux and the idea of "an-
other" trade show. He, however, said he 

likes the US radio show and sees the 
potential for a similar show in Europe. 
In response, NAB Exhibits and Associ-

ate Membership VP Rick Dobson said 
the Montreux facilities and hotels will ac-
corrunodate the radio show because it 
will be "less than a quarter the size" of 
the TV show. That show "overtaxes" the 
facilities, he said. 
Not optimistic about plans for the radio 

show was Gary Snow of Wheatstone. "I 
think there are too many trade shows," he 
said. 
He also questioned the timing, which 

would be two months after the US NAB 
spring show set for April, and problems 
conventioneers report with the Mon-
treux site. 

It is "highly unlikely" Wheatstone will 
exhibit, Snow said. "This is the National 
Association of Broadcasters, and this is not 
their turf. It will be great if it works out, 
but we're not going to be the pioneers!" 
Broadcast Electronics (BE) Trade Show 

and Government Sales Manager Tim 
Bealor was another enthusiastic manufac-
turer. "I think it is a good idea, and we 
have a lot of confidence in the NAB's 
credentials to hold a trade show," he said. 
BE has tentatively said it will exhibit, 

Bealor noted. If the show is "accepted" 
by European broadcasters, BE would re-
evaluate its participation in AES and two 
other European television/audio shows, 
Montreux and IBC. 

Bealor, however, noted he is concerned 
about the NAB radio show being on al-
ternate years. "The best answer would 
be to have the proper venue every year," 
he said. 
At this time, Dobson said NAB doesn't 

plan to increase the Montreux radio 
symposium to an annual show. But he 
said that if the first one is successful, 
NAB has the option to establish a long-
term contract with Montreux. 
Dobson said NAB wants to give 

manufacturers the opportunity to exhibit 
but acknowledged there is a high num-
ber of trade shows. He said he expects 
the number of trade shows to decline as 
some become less successful. 

tial of new delivery me-
dia!' 
Also prominent at 

the convention was a 
call to action against 
the 5% spectrum tax 
proposed by Congress 
for all stations with 
gross revenues of more 
than $100,000. The tax, 
NIAB said, would be 
devastating for a num-
ber of broadcasters al-
ready struggling to sur-
vive. 
In a luncheon 

speech, NAB President 
and CEO Eddie Fritts 

stressed the importance of grassroots 
lobbying to defeat the tax proposal. "We 
can win this fight, we must win this fight 
and with your help, we will convince 
Congress that this proposal by the ad-
ministration is out of touch with reality!' 
(As budget negotiations continued in 

early October, it appeared NAB was not 
calming its opposition. See separate 
story.) 
By most other terms—save for a false fire 

alarm that snagged sessions and floor traf-
fic Friday morning—the convention ap-
peared a positive experience for most. At-
tendance rose by 350 over Radio '89 in 
New Orleans to 7241, while 185 exhibitors 
occupied 40,800 square feet of space. 

Bos N  
RADIO 1990  

International attendance was its 
highest ever-560 representatives from 
25 nations. Included, for the first time 
ever, was a delegation from the Soviet 
Union. 

Mixed reviews 
Business for most was satisfying, 

though comments from the floor ran the 
gamut. 

"I thought it was a great show, all the 
way through to the Marconi Awards," 
said Earl Goodman, marketing manager 
for satellite communications company 

(continued on page 16) 
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Crystal Award Winners Shine 
Ten Stations Cited for 
Local Accomplishments 

Boston MA Ten radio stations were 
awarded NAB Crystal Radio Awards for 
excellence in local achievement at Radio 
1990, chosen from 45 finalists nation-
wide. 
The majority of the winning stations 

were based in small markets, and were 

judged on public service campaigns, 
community leadership and involvement 
by station staff, consistent local program-
ming and coverage and evidence of in-
teraction with listeners, community 
groups and businesses and recognition 
of them. 
Picking up the free-form crystal sculp-

tures, named after early radio receivers, 
were KTTX-AM/KWHI-FM, Brenham, 
TX; WHBC-AM and FM, Canton, OH; 

DAB at Radio 1990 
(continued from page 15) 
Spacecom Systems, whose primary cus-
tomers are the networks that also are 
vendors at the show. 
"Most of our customers are exhibiting, 

so we try to provide a program for our 
customers to relax and rest their feet for 
a while and see some of their com-
padres," he said. 
"We thought it was an excellent show, 

better than last year. We did quite well 
at the show and as a result of the show," 
said Broadcast Electronics trade show 
manager Tim Bealor. "While we heard a 
lot of discussion about the weak eco-
nomic situation, I don't know that it had 
any influence on the show itself." 
But according to Jack Ducart, director 

of sales for Fidelipac, it was just an aver-
age show, nothing outstanding. 
One reason for the slow traffic, he 

theorized, was the number of quality 
sessions Radio 1990 offered. "I think 
a lot of people were attending programs 
in the conference center and ignored 
the exhibits;' he said. "NAB needs to 
take a lesson from SBE and schedule 
some free time to visit the exhibit 
hall." 
Dan Braverman, president of Radio 

Systems, said that his company's loca-
tion in the exhibit hall made for a disap-
pointing show. Despite NAB efforts to 
open the area up for access, he said traf-
fic was poor. 
'Attendance was abysmal in those 

areas of the hall. When people did come, 
the show seemed more than ever to be 
programer-oriented rather than equip-
ment purchasers. We were disap-
pointed." 

Star-studded list 
Among the guests participating in the 

show were national radio commentator 
Paul Harvey, popular talk show host 
Larry King and billionaire entrepreneur 
H. Ross Perot. 
Award shows included the Crystal 

Awards, which went to 10 stations for 
community service; and the swanky sec-
ond annual Marconi Awards for 23 sta-
tions judged best by market size and for-
mats. 
Robert Hyland Jr., senior VP with CBS 

and GM of KMOX/KLOU in St. Louis, 
was named winner of the National Ra-
dio Award, recognizing significant con-
tributions and a lifetime of service to the 
radio industry 

For more information on the products shown below, circle the appropriate Reader Service No.(s) 
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WAKR-AM, Akron, OH; WHIZ-AM, 
Zanesville, OH; WDLB-AM, Marshfield, 
WI; WILM-AM, Wilmington, DE; 
WPXC-FM, Hyannis, MA; WTSN-AM, 
Dover, NH; WSJM-AM, St. Joseph, MI; 
and WYAY/WYAI-FM, Atlanta. 
Among the markets nominated that 

did not win were Los Angeles, New 
York, Boston, Washington, DC, and 
Chicago. 
A Crystal award also was presented to 

New Jersey Congressman Matthew 
Rinaldo for his leadership in Congress 
on radio issues. Rinaldo, who is the 

ranking Republican member of the 
House Telecommunications and Finance 
Subcommittee, authored two bills in the 
current Congress to improve radio. 
The first, HR 1136, would reform the 

license renewal process, while HR 2714, 
would make improvements in the tech-
nical aspects of radio. 
The presentation was co-emceed by 

country recording artist Lionel Cart-
wright, who performed at the lunch, 
and Dave Lubeski with Associated 
Press Broadcast Services in Washing-
ton, DC. 

arconis Bring Out 
adio's "Glitterati" 

Boston MA Twenty-three winners were announced at Radio 1990's classi-
est event, the second annual Marconi Awards. 
Broadcasters came out in their finest, while radio celebrities and personali-

ties entertained a full-house crowd on the show's final evening. Mutual talk 
show host Larry King and Gary Owens were hosts for the gala, while enter-
tainment included musicians Lyle Lovett and Harry Connick Jr., and comedy 
duo Mack and Jamie. 
Named network/syndicated personality of the year was King, while Don Imus 

with WFAN-AM, New York, was named major market personality. Other win-
ners were Gary Burbank, WLW-AM, Cincinnati, large market personality; Luther 
Massengill, WDEF-AM/FM, Chattanooga, medium market personality, and 
Bobby Owen, KEAN-AM/FM, Abilene, TX, small market personality. 
Stations of the year were: KMOX-AM, St. Louis, major market; WTIC-AM, 

Hartford, CT, large market; KSSN-FM, Little Rock, AR, medium market, and 
WAXX-FM, Eau Claire, WI, small market. 
Thirteen also were named stations of the year by format: KOST-FM, Los 

Angeles; WLUP-FM, Chicago; KFRC-AM, San Francisco; WVEE-FM, Atlanta; 
KIIS-FM, Los Angeles; KING-FM, Seattle; KILT-FM, Houston; WJZZ-FM, 
Detroit; WGN-AM, Chicago; KABC-AM, Los Angeles; WCBS-FM, New York; 
WAOK-AM, Atlanta, and WAQI-AM, Miami. 
Awarded legendary station of the year was Chicago's WGN-AM. 
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Digital, Analog on Exhibit Floor 
Boston MA The latest in digital and 
high quality analog products competed 
for visitors' attention at Radio 1990 for 
three days in September. 

Digital became more than a code-word 
as concepts introduced 
in previous gatherings 
emerged as real-world 
products. 
Recent advances in 

data compression tech-
nology brought forth 
offerings in satellite 
distribution with sys-
tems such as Scientific 
Atlanta's SEDATS re-
placement for its DATS 
digital distribution 
system. 

Across the hall, in the Bradley Broad-
cast booth was a sat system for remotes: 
ComStream. Both S-Ms and the Com-
Stream product use proprietary com-
pression algorithms to squeeze higher 

Belar introduced the computer controlled Wizard modulation 
monitor. 

quality audio into 
narrower bandwidths. 
Along this line, ISDN 

products were featured 
by three companies. 
Corporate Computer 
Systems offers 75 kHz 
in one product while 
a 15 kHz prototype 
waits in the wings. 
Comrex is readying a 
7.5 kHz ISDN offering 
as well, while Intraplex 
has both a 7.5 and 15 
kHz product. 
For the studio, Com-

puter Concepts fea-
tured its hard-disk 
computerized spot 

4yCRL SPOTLIGHT 
Have a 

news/talk/sports 
format? 

Want to improve 
coverage of your station? 
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player-controller while 360 Systems con-
tinued to generate interest in its Ber-
noulli-disk-based DigiCart, not yet a 
product. 
Newer products along this line came 

from smaller companies, such as the 
Digital Audio System from Kingdom 
Technologies. Meanwhile, established 
offerings in workstations, such as AKG's 
DSE-7000 and Studer's Dyaxis drew 
more attention than ever. 
As recent controversy over modulation 

monitoring simmers in the background, 
Belar introduced 
The Wizard, an FM 
Digital Modulation 
analyzer shown 
hooked up to a PC. 

It takes in the 
baseband signal, 
gives peak modula-
tion and will be up-
graded with a 
demod card in the 
future. The price tag 
is $3300, and it's 
designed to com-
pete with Modula-
tion Sciences Mod-
Minder, which was also displayed with 
computer control. 
On the analog side, new cart machine 

products were featured by Fidelipac and 
Radio Systems. In consoles, Auditronics 
introduced the 210 in 6, 12, 18 and 24 
module configurations. It's an upgrade 

1 Bradley Broadcast showed the ComStream satellite system for remotes. 

to the model 200 console with some new 
options but the same quality, such as 
P&G faders. 
Wheatstone showed the A-500 cost-

effective console and Arrakis showed its 
12,000 series. Audio Broadcast Group 

The Broadcast Electronics radio van (above) fea-
tured a live broadcast from the exhibit floor. Inside 
(top), the van is equipped with BE equipment. 

featured the 
latest in furn-
iture with its 
Design Five in 
the Pro Studio 
series. 
Program-

mers who are 
always inter-
ested in pro-

cessing gear got a chance to see CRI.:s 
Audio Signature with microprocessor 
control and computerized set-ups and 

Fidelipac showed the new CTR 90 Dynamax 
series. 

memory. 
On the RF side of things, QEI showed 

its CAT/Link STL for T-1 technology and 
Harris introduced a motorized switch for 
its transmitters. 
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Open-Minded Policy 
Is Stressed for DAB 
by Charles Taylor 

Boston MA ,\ chief Commerce 
Department official stressed at Radio 
1990 that the department's role is not to 
select standards guiding development of 
digital audio broadcasting (DAB) in the 
US, but to remain an open-minded fo-
rum for the technology. 
The position, quoted by Wayne Ber-

man, assistant secretary designate and 
counselor to Commerce Secretary Robert 
Mosbacher, comes amid questions and 
concerns by some broadcasters who 

merits of terrestrial delivery and the 
localism concerns of broadcasters," 
Rau said. "A satellite focus has been 
very clear. 

"If satellite radio broadcasting comes 
to be, then we'll compete with it fairly," 
Rau added. "But what's really trouble-
some is that if it does come to be, it 
might be our own government that 
caused it or helped subsidize it and 
helped bring it to be." 
Berman firmly responded that the 

meetings are not set up to formulate 
policy, but to impart information and ex-

"They have not focused on the 
merits of terrestrial delivery and the 
localism concerns of broadcasting. A 
satellite focus has been very clear." 

question the department's research into 
satellite DAB for Voice of America and 
potential commercial use. 

"It is clearly (not) the role of the 
government to pick technologies as win-
ners and designate others as losers," he 
said. "It is our role to insure that the 
policy and the environment are such that 
new technologies can mesh with current 
technology. We will not single out a par-
ticular technology for special treatment 
by the government." 

Sorry if they're better 
"I hope you can compete with your 

new competitors," he added. "If they 
have a better technology and deliver bet-
ter service to the public that's more in-
teresting, that's too bad. I'm sorry. It's the 
government's role, we shouldn't help 
them, we shouldn't hinder them. We 
shouldn't help you, we shouldn't hinder 
you. We ought to have a level playing 
field!' 
Berman acknowledged the NAB's 

strong preference for terrestrial DAB 
delivery over satellite delivery, and its 
defense of localism but made no 
promises that Commerce would take a 
similar viewpoint. 
"We're not going to push satellite ra-

dio or pick it or try to make sure it suc-
ceeds or it fails over the current terres-
trial system we have. It's not up to the 
government to do that," Berman said. 
"On the other hand, it is clearly not up 
to the government to prevent the entry 
of new technologies of any kind in any 
industry for any application unless they 
threaten health!' 

Commerce not impartial 
Michael Rau, senior VP for NAB 

Science and Technology, took issue with 
the Commerce Department's alleged im-
partiality, claiming that in meetings he 
has attended arranged by the Office of 
Space Commerce, the focus has been 
squarely on satellite delivery. 
The meeting are closed to the press, 
a move questioned by some members of 
Congress. 
'They have not focused on the 

change views. It is the beginning of a 
long, detailed and complex process, he 
said. 

"I think there's been a naive overreac-
tion to meetings taken place at a work-
ing level in the government," Berman 
added. "It may be your life on the line, 
but you can't react to any stimuli of in-
dividuals in the government trying to 
learn things. All they are is meetings and 
discussions. 

"I make a pledge to you. We'll have a 
session on the things that you think are 
important," he said. 
'The important thing is we will listen 

to everything you have to say. We'll study 
it, we'll consider it, we'll recognize that 
we have a stake in your business as well 
as a stake in the growth of new technol-
ogies!' 
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Digital Seminar Offers Answers 
by Mel Lambert 

Boston MA With bits and bytes be-
coming an integral part of every radio 
broadcaster's vocabulary, the NAB is to 
be congratulated for its regular series of 
digital radio station seminars. 
The third seminar of the series was 

held on the first day of Radio 1990 in 
Boston. Digital recording and processing 
technologies are impacting the radio in-
dustry in quite profound ways; the well-
attended seminar in Boston will attest to 
the fact that many of us are ready and 
willing to learn from the experts. 

Headway in standards 
The first session of the day, entitled 

"Digital Audio Interfacing: Standards 
Progress," was presented by Richard 
Cabot, vice president and principal en-
gineer of Audio Precision, Inc. Cabot 
quickly ran through the pros and cons 
of various I/O formats, including 
AES/EBU, S/P DIF, SDIF-2, MADI, 
Yamaha Cascade and ProDigi. 
Cabot focused on SDIF-2, the serial 

format first introduced on Sony's PCM-
Series digital audio processors, but also 
now featured on a variety of worksta-
tions. He warned that there's no guar-
antee of the timing relation between the 
dedicated Word Clock channel (normally 
used to lock the send and receive 
microprocessor clocks) and the actual 
MSB transitions within the two channels 

of digital audio. 
Turning to what is now pretty much 

accepted as the standard digital I/O for-
mat for interconnecting professional 
hardware, Cabot ran through the 64-bit 
per frame format, in particular the 192-
bit sequence of Channel Status informa-
tion. In terms of ensuring reliable, error-
free transmission of digital data, he en-
couraged users to measure the Eye Pat-
tern of the transmitted information, and 
use high-quality, balanced conductors. 

Revised specifications 
Responding to valuable feedback from 

users, Cabot explained that the Audio 
Engineering Society has decided to re-
vise its original AES3-1985 specification, 
which is now in draft format for indus-
try discussion. Among the various 
parameters being evaluated, the follow-
ing are of particular interest. 
The impedance will probably be 

changed to 120 ohms for input and out-
put, to encourage correctly terminated, 
single transmitter-to-single receiver con-
figurations. 
Transformers will be recommended on 

all I/Os, to further improve data trans-
missions over longer distances. 
Various bits within Channel Status will 

signify that the data is being carried as 
20- or 24-bit data. 
The currently defined four bits of Aux-

iliary Data will be made available for use 
as an additional, voice-quality channel 

SCALA 
SCALA now offers a complete line of antennas for aural 

STL/ICR links in the 940-960 MHz band. Since 1954 

broadcasters have appreciated the unequalled 

performance and reliability of the Scala 
Paraflector TM and Miniflector TM 

antennas. Now the same Scala 

quality is available in full 

parabolic grid antennas 
from 4 to 12 ft. diameter! 

GAIN FCC 

MODEL dBI) F/B Ratio Category 

PR-450U 20.15 20 B* 

PR-450CU 20.15 25 A* 

MF-960 16.15 23 B* 

GLF4-940 18.5 24 B 

GLF6-940 21.9 26 A 

GLF8-940 24.5 28 A 

GLF10-940 26.5 30 A 

GLF12-940 28.1 30 A 

*when vertically polarized. 

SCALA ELECTRONIC CORPORATION 
P.O. Box 4580, Medford, Oregon 97501 (USA) 

Phone: (503) 779-6500 Fax: (503) 779-3991 

for coordination or talkback applications. 
These signals would be sampled at 16 
kHz, coded at 12 bits/sample, and sent 
four bits at a time via the Aux Data sec-
tions. 
The original "Sample Address Codes" 

of AES3 will be refined to specify a time 
code that can be locked to traditional 
SMPTE/EBU-format time codes used in 
production facilities. 
Three defined levels of interface com-

pleteness, from Basic to Enhanced will 
allow receiving equipment to fully accept 
data in certain sections of the bitstream, 
or simply ignore them. 

Cart player for a digital age 
The second paper of the morning ses-

sion, entitled 'A Digital Audio Cart 
Recorder," was given by Don Bird, mar-
keting director of 360 System's Broadcast 
Products Group. 
Bird began by defining the primary 

features of a digital cartridge system— 
that it sounds good, is lower in cost than 
conventional systems, and that it be op-
timized for broadcast automation. 

Utilizing a removable, 5.25" magnetic 
disk cartridge, the new DigiCart 
player/recorder offers full 16-bit sam-
pling, but adds a couple of features not 
available on analog equivalents, includ-
ing head and tail trim, fade in/out, and 
automatic level alignments. Secondary 
and Tertiary tones are also available 
within the encoded data stream and can 
easily be erased and/or re-recorded as 
necessary. 
Up to 300 individual cues can be 

stored on each DigiCart, which holds up 
to a total of 10 minutes of stereo data-
compressed audio (at a 32 kHz sampling 
frequency for 15 kHz bandwidth). 
A dedicated EIA 485 port allows bi-

directional control of DigiCart, so that a 
station automation system can inter-
rogate the players and extract program 
titles for each cut. (360 Systems plans to 
publish the controlling protocol in the 
very near future, to allow direct interface 
with existing systems.) Future enhance-
ments, Bird concluded, will include 
timecode, S/P DIF- and AES/EBU-format 
digital I/O, plus other functions. 
The final paper of the morning ses-

sion, entitled, "An All-Digital Commer-
cial Insertion System;' by Greg Dean, 
president of Computer Concepts Corpo-
ration, provided a valuable overview of 
the firm's PC-based system for replacing 
conventional NAB cart players and con-
troller systems. 

Only in broadcasting 
Dean offered that the broadcast indus-

try was perhaps unique in its need for 
random access to virtually hours of 
recorded music, promos, IDs, commer-
cials, liners, PSAs, etc., within fractions 
of a second. 
Any system designed for radio appli-

cations, he offered, should also be fully 
integrated, so that every stage in the 
process—from order entry to replay to 
air—can be handled from the same plat-
form. The system should also interface 
directly with existing (and future) satel-
lite automation systems, so that the fi-
nal broadcast sounds as if it were origi-
nated locally, rather than comprising a 
hybrid of locally inserted commercials 
within a networked delivery. 
The Digital Commercial System com-

bines a hard disk recorder and switcher, 
both under full PC control. The solid-
state switcher features 100 dB of cross-
point isolation and comprises a matrix 
of eight stereo inputs and four stereo 
outputs, plus a rear-panel digital control 
interface for comprehensive satellite con-
trol. 
Various software segments provide 

live-assist control of all system 
parameters, and will also check the 
stated length of each cut against its ac-
tual recorded length, and correct timings 
if so directed. 
A unique feature of the DCS is its abil-

ity to simultaneously record audio into 
the unit while replaying two stereo 
events, thereby enabling crossfades be-
tween segments while recording, for ex-
ample, commercials from a network 
feed. For extended record times, the 
DCS can be supplied with optional APT 
four-bit/4:1 digital audio data compres-
sion. 

Mel Lambert has been intimately involved 
with the production and broadcast industries 
on both sides of the Atlantic for more than 
a dozen years. Now principal of Media & 
Marketing, a consulting service for the profes-
sional audio industry, he can be reached at 
818-753-9510. 
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Satisfaction is not4a luxury. 
When you've handled the tough situations 

and made them look easy. When you've built 

a solid record of excellence. That's the time 

to appreciate the satisfaction of real achieve-

ment. It's also the time to acknowledge the 

tools that helped you do the job a little 

better than it might have been done. For 

many of today's leading broadcast profes-

sionals, a BMX Series III on-air console is 

right on top of that list. 

That's because Pacific Recorders engineers 

aren't satisfied with a console design unless 

it meets all of your requirements. The BMX 

III handles complex programming, acquisition 
and communication tasks simultaneously— 

and brings superb audio performance to all 

This satisfied 
BMX III user is Herb Squire, 
Chief Engineer at WQXR-FM/AM, 
New York. N.Y. 

Circle 69 On Reader Service Card 

of them. The exceptionally broad range of 

mainframe sizes and module types lets you 

configure the board for your particular appli-
cations. Yet the functional layout is always 

easy to understand and learn. 

At PR&E, we build consoles for the long 

term. So while you will certainly be pleased 
with your purchase of a new BMX III, you're 

likely to be even more satisfied with each 

passing year. Which is one more reason so 

many station groups and networks specify 

BMX III on-air consoles—time after time. 

For more detailed information on the many 
advantages of owning a BMX Series III on-air 

console, call PR&E direct at 619-438-3911. 
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Pacific 

Recorders & 
Engineering Corp. 

2070 Las Palmas Dr. 
Carlsbad, CA 92009 

Tel 619-438-3911 
Fax 619-438-9277 

(Pacific Recorders & Engineering Corp. 
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News and tips you can use 
are on line right now... 

DAB: When Will It Get Here? 
by Tom McGinley 

Boston MA Digital Audio Broadcast-
ing is coming to the United States. But 
how soon? 
Estimates range from five years to "not 

in our lifetime," depending on whether 
you are talking to an audio salesman or 
a transmitter manufacturer. 
At NAB's Radio 1990 DAB session, 

"DAB: Friend or Foe?", John Abel, execu-
tive VP for NAB outlined a timetable of 
expectations with qualifying assump-
tions. 

If the 1992 WARC produces worldwide 
agreement on where the new DAB radio 
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band will fit in the spectrum, Europe 
and Canada will probably have the Eu-
reka 147 system on the air by 1993-94. 

It will take the US longer to deal with 
the politics of satellite delivery versus 
localism and of who gets what. Sifting 
through the maze of concerns regarding 
class of license, power and coverage in 
assigning new DAB channels will likely 
delay the adoption of new FCC rules 
governing DAB until 1995-96. 
From this discussion, we could as-

sume 1996-97 for the first licensed DAB 
US stations to begin transmitting. 

Predicting the future 
As the panel discussion continued, the 

500 eager listeners who packed the ses-
sion heard a status report about DAB. 
Recent developments became the basis 
for a general prediction of trends for the 
coming decade. 
The feeling was that most if not all of 

the existing AM and FM stations will 
likely wind up with a spot in the new 
band. 

Realizing that it will take 10 to 20 years 
for new DAB receivers to sufficiently 
penetrate the marketplace, broadcasters 
were told that a lengthy period of simul-
casting existing AM and FM with DAB will 
be necessary until at least the year 2010. 
This scenario is probably as clear a 

gaze at the future of DAB as the crystal 
ball presently allows. 

Only one system ready 
As far as the system for delivering dig-

ital quality radio, while some pie-in-the-
sky speculation about various systems in 
development have permeated previous 
meetings, at this session it became clear 
that one system has the edge. 
The EBU sponsored Eureka 147 proj-

ect is the only digital transmission sys-
tem proven in real-world field testing 
thus far. 
Affordable receivers have yet to be de-

veloped, but thanks to LSI technology, 

most receiver manufacturers apparently 
believe this is not going to be a problem. 
Eureka-based receivers will consist of 

three LSI chips: an RF/IF chip and two 
DSP chips which will handle the COFDM 
demodulation, forward error correction 
decoding, filtering, final D to A conver-
sion, and of course, audio amplification. 
There is talk of a DAB concept which 

can co-exist with our present analog FM 
system. One such scheme, called power-
multiplexing, uses digital modulation on 
a "shadow" carrier which is 180° out of 
phase and about 20 dB down from the 
main FM carrier. 
The key to its compatibility is the cap-

ture effect of FM demodulation and ad-
vanced phase locked loop design. This 
technology is still being developed, but 
if it or something like it can be perfected, 
DAB can be done on the existing FM 
band and additional spectrum would 
not be needed. 

Receivers Discussed 
by Charles Taylor 

Boston MA As broadcasting technol-
ogy continues to evolve and change, the 
design and function of radio receivers 
must also be upgraded. 
The ways the broadcasting industry 

and manufacturers should upgrade their 
receivers predominated discussion in a 
Radio 1990 session on 
the progress of radio 
receiver technology. 
Ted Snider, president 

of Snider Corp. and 
chairman of the NAB 
AM Receiver Manufac-
turer Liaison Task 
Force, outlined the his-
tory of the task force 
and its progress with 
formulating elements 
of a high-quality, 
industry-standard receiver. 

Six characteristics were determined for 
the improved receiver in mid-August. 
The list covers AM/FM, AM stereo, AM 
noise blanking, an external antenna and 
the expanded AM band. Hopeful adop-
tion of them is on the agenda of the Elec-
tronics Industries Association (EIA) for 
a meeting scheduled in October. 
With luck, he said, a receiver meeting 

the group's qualifications will be on the 
market by the beginning of 1991. 
Meanwhile, it still must decide on a 

name for the certification mark, Snider 
said. So far, all suggestions the group 
has tried to adopt have been copyrighted 
by other groups. 

Victor DeGutis with Philips Consumer 
Electronics, which designs and manufac-
tures receivers, stressed that for electronics 
companies to upgrade receivers, they 
must see progress from broadcasters. 

A panel of experts discuss the upgrading of receivers to keep pace 
with broadcast technology's changes. 

"You give us good programs and we'll 
continue to work on quality," he said. 
Sprague Semiconductor's Oliver 

Richards played a tape demonstrating 
two devils of the AM and FM bands— 
adjacent channel interference and mul-
tipath. 
Noise blanking, one method recently 

developed to help defeat the AM inter-
ference, was explained. Already 
designed in several receivers, the feature 
is expected to reach the shelf in the 1991 
model year, Richards said. 
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Stations Seek Satellite Service 
by Charles Taylor 

Boston MA Radio Satellite 
Corp. Chairman and CEO Gary 
Noreen said response has been 
"very strong" to a trade publi-
cation ad soliciting 10 radio sta-
tions to become part of a satel-
lite superstation network. 
This despite the fact that the 

ad was accepted in a publication 
spnsored by an opponent of 
such services. 
Noreen's proposal, which he 

has filed with the FCC, would 
form the RadioSat network by 
utilizing 10 channels leased 
from a satellite to be launched 
by American Mobile Satellite 
Corp. in 1993, enabling digital 
audio programming to reach ve-
hicles equipped with special 
receivers. 
The receivers would make use 

of a 31/2 "-wide, 1/2  "-thick saucer-
like antenna that can be flush 
mounted on a car roof. Noreen 
carried the antenna around the 
floor of NAB's Radio 1990 here 
as a dramatic statement of the 
convenience of the system. 

Mixed observations 
"Some are extremely excited 

about the possibilities," said 
Noreen at the show. "Others 
view us as the biggest possible 
threat." 
While he would elaborate no 

more than to say that "dozens" 
of stations have expressed in-
terest in the venture, it seems 
likely that among them is Min-
neapolis clear channel 
WCCO-AM. 
The station, in comments 

filed regarding an FCC proposal 
for digital audio broadcasting 
(DAB) by Satellite CD Radio, 
said it hopes to be given a first 
opportunity or grandfathered 
priority on the use of newly 
proposed digital technologies. 
Over the years, explained CE 

Jerry Miller, WCCO has lost 
portions of its once-broad au-
dience due to changes in broad-
cast rules, increases in RF inter-
ference and a more populous 
urban environment. 
"The newly proposed systems 

would allow WCCO to regain a 
delivery system capable of 
delivering those services to 
listeners who traditionally have 
sought after those program 
sources from WCCO radio," 
Miller wrote. 

Satellite superstations 
The station supports the idea 

of satellite-delivered national 
programming, because of dra-
matic changes in US demo-
graphics since the early days of 
radio, the comments said. "In 
today's America with travel, job 
transfers and retirement, 
listeners are seeking news, in-
formation and sports from all 
parts of the country; this serv-
ice is needed by the populace!' 

Miller also pointed out that 

the AM band has inherent dis-
advantages over HDTV and CD-
quality recordings. "The point is 
that the public has come to ex-
pect not only good program-
ming, but a high quality of tech-
nical service." 
The newly proposed digital 

service will provide radio 
broadcasters with a means of 
competing on a level playing 
field and delivering quality au-
dio, he said. 

Noreen's ad, ironically, ran in 
the NAB newsletter RadioWeek 
despite the NAB Board's stated 
opposition to satellite delivery 
of radio and the superstation 
concept. Each, the NAB has 
said, strikes against NAB's fun-
damental platform of localism 
in broadcasting. 
Walt Wurfel, senior VP of 

NAB public affairs and commu-
nications, said the association 
does not attempt to censor any 

advertising, regardless of view-
point. 
"The newsletter expresses 

NAB's views, but this is an open 
and free market. As an adver-
tising vehicle, anyone can ad-
vertise," he said. "We have an 
editorial column on the back 
page, 'My View' that doesn't 
necessarily reflect NAB's views." 
For information on Gary 

Noreen's Radio Satellite Corp., 
call 213-983-8145. 

A small, saucer-like antenna would 
enable some special automobile 
receivers to tune to digital audio 
broadcasting. 

Picture if you 
The Sound Gremlins. 

Lurking in your signal... 

wreaking havoc...leaving 
in their wake a barren 

landscape of sound. Flat, lifeless ¡like 

audio haunted by tape and P1)4 

equipment noise... ;:efei 

plagued by treitic e 
levels...tortured by 
uncontrolled le 

s . 
End the torment 

call dbx now. 

aIMMIP 
isIMEMb 
INDUSTRY STANDARD 

A division of 
AKG Acoustics, Inc. PROFESSIONAL V 

PRODUCTS 1525 Alvarado Street 

San Leandro, CA 94577 
Tel: 415/ 351-3500 

Fax: 415/ 351-0500 

COMPRESSOR LIMITERS • NOISE REDUCTION SYSTEMS • EQUALIZERS • MODULAR PROCESSORS 

10 1990 ASO Acoustics, Inc 
dbxe ts a registered trademark ot Carillon Electrones Corporanon. 

Circle 76 On Reader Service Card 



INTRODUCING 

RS CART 2000. 
A great new cart machine. 

With so many good cart machines on the market today, how do 
you make a new one better? 

Begin by including every important cart machine feature: 3 cue 
tones, fast forward, XLR connectors, active phase correction, front 
panel azimuth adjust, LED VU and phase meters, full logic, remote 
control, and more. You'd have to buy every other machine available to 
assemble all these features. 

Next, build it to last. That means long life heads, 1/2" thick deck 
plate, direct drive Nidec motor, massive toroidal power supply, newly 
designed positive cart hold-down and guidance systems, and precision 
head-block assembly 
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Finally, distinguish it with features no other unit has. The RS-2000 
is the first cart machine to offer flutter correction, splice finder, and 
timer on all models. 

But features aren't important if the engineering isn't top-notch. 
The RS-2000 was created by industry-renowned design engineer Mike 
Sirkis. So this "new" machine carries more than a decade of cart 
machine experience. 

One last note: since the RS-2000 is built, sold and supported 
exclusively by Radio Systems, it carries one more trademark—VALUE. 
Every RS-2000 model is very affordable. 

Call toll-free today for details. 
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Nashville AM Feels Cuba's Bite 
by Harry Cole 

Washington DC We'll look to Chuck 
Berry for our teaching today: "Memphis" 
(we'll be talking about a Tennessee sta-
tion), the more obscure "Havana Moon" 
(we'll also be talking about nighttime 
interference from Cuba), and "No Par-
ticular Place to Go." Unfortunately, Mr. 
Berry did not write any songs about 
weird special temporary authorizations 
that create a new kind of FM service. 
This latest piece of ingenuity comes 

to us from a Tennessee AM station. 
That station shares its channel with a 
station down in sunny Cuba, which 
has been causing unwelcome inter-
ference since the mid-1980s. Since June 
1988, the interference has effectively 
destroyed the US station's local night-
time service, a claim which was backed 
up by measurements. 
What to do? The US licensee deter-

mined that no modifications to its exist-
ing facilities would do the trick. What 
about a change in frequency? No good 
either—protection requirements for other 
stations eliminated the use of any other 
AM channel (except for one, which 
would have required the "extensive 
modification" of the station's nighttime 
directional antenna system, including 
construction of additional towers). 

A unique approach 
Our Tennessee licensee then came up 

with a radical idea. Why not get a spe-
cial temporary authorization (STA) to 
operate on an FM channel? 

Forget that there was no vacant FM 
channel allotted to the community. For-
get that the normal processing time to 
have a channel allotted, and then to 
apply for a construction permit, and 
then to prosecute that application 
through to a grant, would be years. 
Basically, forget reality and start to dream 
a little dream about getting an STA and 
just cranking up a neat little low power 
FM station to take the place of the lost 
AM signal. 
Sure enough, that's what the US licen-

see did, and lo and behold, the Commis-
sion granted the STA! 
The STA came with a couple of 

strings, to be sure. First, the FM sta-
tion can operate with no more than 
75 W—the power that will most closely 
duplicate the AM station's protected 
nighttime coverage. Second, the FM 
authorization is for nighttime operation 
only, in effect to restore the nighttime 
service being lost because of the Cuban 
interference. 

LAW 
Third, the FM station will have to cor-

rect by whatever means necessary (in-
cluding powering down or ceasing oper-
ation) any interference it causes. And 
fourth, the FM authorization is a "tem-
porary" interim measure "taken until a 
solution can be reached between the 
United States and Cuba over interfer-
ence problems in the AM band." 
These conditions ensure that the new 

station's facilities will be less than op-
timal. (We do note, however, with all due 
respect to the diplomats of the world, 
that the supposedly "temporary" aspect 
of the STA is not likely to be a real limi-
tation—after all, what with TV Marti and 
all, a thaw in US-Cuban relationships 
does not appear to be imminent.) 
Nevertheless, the STA will provide the 

AMer with an ability it does not now 
have: to serve its community of license 
at night. 

What's behind all this? 
The Commission's willingness to cre-

ate an entirely new class of FM 
stations—something more than a trans-
lator but less than a full-powered 
station—is surprising, especially in view 
of the FCC's reluctance over the years to 
convert the FM translator service to a 
kind of "low power FM" service. 
Probably the Commission intends to 

limit this type of extraordinary relief to 
situations involving Cuban interference. 
After all, in 1983 Congress passed the 
Radio Broadcasting to Cuba Act which 
mandates that the FCC should take steps 
to minimize domestic disruption from 
Cuban interference. On that basis, the 
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Commission could argue that claims of 
Cuban interference are entitled to spe-
cial consideration. 
Over and above that rationale, the 

Commission also justified the recent 
STA on the basis of Section 303(g) of the 
Communications Act, which requires 
that the Commission "provide for ex-
perimental uses of frequencies, and 
generally encourage the larger and more 
effective use of radio in the public 
interest?" 
But that provision could be used to 

justify a wide variety of STAs along these 
lines, whether or not Cuban interference 
is involved at all. For example, why 
shouldn't just about every AM daytimer 
be given a similar STA for low-power 
nighttime-only operation? Wouldn't that 
be the same type of "experimental use" 
of the frequencies, and wouldn't that 
constitute a "larger and more effective 
use of radio in the public interest"? 
By hanging its hat on Section 303(g), 

instead of just the Cuban problem, the 
Commission may be signaling a greater 
willingness to consider such innovative— 
and heretofore unthinkable—approaches 
to common problems. 

A cautionary note 
Before you rush to call your communi-

cations lawyer to ask that she or he put 
together an STA request pronto, though, 
you should bear in mind that the FCC's 
apparent reliance on Section 303(g) may 
have been only window-dressing, and 
may not signal anything at all. As a prac-

tical matter, probably the last thing the 
Commission wants is a boatload of new 
FM applications dressed up as STA 
requests. 
The FM Branch has had a hard enough 

time processing the routine flow of appli-
cations; a flood (or even a modest trickle) 
of STA requests, each proposing unique 
facilities requiring separate analysis, could 
mess things up even more. Also, the more 
the Commission seems to embrace such 
low-power operations, the more it would 
seem to be moving toward the "low power 
FM" service which has already been re-
jected. 
And to throw further cold water on 

this whole idea, you should recognize 
that the STA request filed by the Tennes-
see AM licensee, the request granted on 
24 September 1990, was filed in August, 
1988. In other words, it took more than 
two years to get this thing through. This 
is not an approach likely to be useful to 
anyone needing immediate help. 
But even if this particular STA is a one-

time-only action, it demonstrates a will-
ingness on the part of the current FCC 
to bend its rules and assumptions in or-
der to help out where it can. This should 
be encouraging to anyone who has a 
serious problem and who is ingenious 
enough to come up with a novel solu-
tion. 
The Commission may not agree with 

your solution, but it would appear that 
you are still likely to be greeted with an 
open mind and at least some measure 
of assistance, rather than resistance. 
Good luck. 

Harry Cole is a partner in the Washington, 
DC-based law firm of Bechtel & Cole, Char-
tered. He can be reached at 202-833-4190. 

CCA 

\\\ 

"Simplicity is the highest form of science." 
-Albert Einstein 

CCA Transmitters 
P.O. Box 426 

Fairburn, GA 30213 
(404)964-3530 FAX (404)964-2222 
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Finer Points of the DSE 7000 
by Ty Ford 

Baltimore MD Last month's edition of 
Producer's I- de covered AKG's DSE 7000 
Digital Sound Editor from a manager's 
and engineer's perspective. If that issue 
is already in the birdcage, the following 
were the major points of interest: 

Entry-level system price is $37,500 for 
4.4 minutes at a sample rate of 32 kHz 
which provides a 15 kHz bandwidth. 
Sample rates of 44.1 kHz and 48 kHz, 
as well as more recording time are 
options. 
With only one hour of training, our 

non-production rat volunteer was able to 
carry out the kinds of perfunctory 
production required by the average air-
person. 

Screen simplicity 
There are only three screens: a job 

control, a mixer and an editor. The job 
control screen lets you choose from 
temporary or permanent (saveable) new 
productions, or allows you to edit, copy, 
rename or erase old productions. 
After you select either a new produc-

tion or an old one, the mixer screen 
appears. If you've selected an old 
production, the DSE 7000 automatically 
loads it from the hard drive into RAM. 
Loading in a stereo 60 second jingle 

from the library (120 seconds) takes a 
minute. Loading time varies due to the 
amount of time recorded and the num-
ber of edits performed. Still, after some 
very edit-intensive production, loading 
took less than the total recorded real 
time. 
The mixer screen lets you set pan, 

level, and both effect-send levels for 
each of the eight channels, and level 
and pan for the remaining two. Each 
effect send can be set to either pre or 
post fader. Typically you would use 
them to send to reverb or delay devices, 
headphone feeds or for a separate mix. 
Mixer levels and settings can be stored 

in memory. 
The editor screen gives you a close-up 

and overview of the individual tracks, all 
meters, remaining memory, timers and 
menus. Although the DSE 7000's attrib-
utes exceed the space I have to describe 
them, my personal top four features are: 
the manual, the "undo" button, the 
scrub wheel and the added visual per-
spective that being able to see all eight 
tracks at the same time provides. 

FILE 
In his writing of the 135 page manual, 

Jay Rose remains heavily practical. His 
graphic and humorous explanations (of-
ten with analogies to tape-based record-
ing) are obviously written from the per-
spective of someone who has seen a lot 
of tape slide across the heads of a lot of 
machines. Absorb what's in the manual 
and you will blow the doors off what you 
have come to know as functional editing 

Techno-phobes expecting a hard time 
will be really disappointed when they 
find out how easy the DSE 7000 is to use 
If you're visually oriented, check out the 
DSE 7000 video. 

The great undoing 
One of the main problems with edit-

ing is the hassle of having to put the tape 
back together after you've tried an edit 
that doesn't quite work, especially if 
you're only 1/16" off. The DSE 7000's 
"undo" button allows you to try edits 
you'd never have the guts to try with 
tape. 
With that kind of "safety net," I went 

for (and made) edits I thought had no 
way of really working out. It will also let 
you "un-record;' so if you screw up and 
record over good tracks, you're still safe. 
Switching between "do" and "undo" is 

The Clear Choice 
CEL/CAST REMOTE BROADCASTS 

SAVE 'ME AND MONEY 
Keep your remote crew on the move and making money 

with the all new, ever-portable Cellcast Remote Broadcast Studio. 
It's simple—your crew arrives on location, calls the station 
and ZAP!, they're on the air. You'll never wait on costly, 

inconvenient land lines again. 
Cel'cast remote broadcasting combines the best features of an 

832 channel cellular telephone and a professional mixing console 
into one convenient package. 

Save time and money, give us a call today! 

Celbast 
REMOTE BROADCAST STUDIO 

RETAIL PROMOTIONS, NEWS, SPORTS. CALI. 1-800-852-1333. 
I h In 2. `,1,t•Ilv Dot. Tuki, okbhoma 4IU9 918- i2.5-55,'iti 

accomplished in less than a second. 
Being able to cut music to sub-beats or 

between beats (and looping parts of a 
bed while listening to a voice track so 
that the incoming hit lands in just the 
right place to accent the copy) really im-
pressed me. I gained control of a very 
fine degree of timing. The DSE 7000 lets 
you make very subtle moves, which 
make a dramatic difference in the impact 
of your work. 
With practice, you can edit on the fly. 

For more difficult to find edit points you 
use the scrub wheel to find the begin-
ning and end points of your edit. There 
are three different "gears" of scrubbing. 
Mid gear, the default setting, makes the 
audio sound as though its moving about 
a quarter second per turn. Low gear 
moves at half that speed and high gear 
moves at twice the speed. 
There are four different splice angles: 

the standard 45°, an almost vertical 3°, as 
well as the more exotic 1 1/2" and 3" 
splices. Although you can't see actual 
sample waveforms on the screen, the 
graphics give you enough of an idea of 

and because I was able to move elements 
so freely in time and space, new struc-
tural and compositional possibilities oc-
curred to me. 
The DSE 7000 also made me aware of 

how much I depend on analog tape 
compression as an effect. At first my 
mixes were ... well, too clean. Adjust-
ing my gain reduction for quicker release 
times put the aggressive edge back on 
my spot work. 

Computer ... what computer? 
Some systems I have worked on re-

quire that you give up your accustomed 
way of operating, or require that you 
learn to use a computer. The DSE 7000 
doesn't. Because its operating controls so 
closely resemble that of standard reel-to-
reel operation, those little right-hand 
techniques you have developed for 
shuttling the tape transport still apply. 
Not only that, their placement on the 
controller is just where you would expect 
them to be. 
Other admirable traits of the DSE 7000 

include: 
*Seven auto-locator points including 

head, tail, last record, 1, 1+, 2 and 2+. 
With these, you are never more than a 
second away from any point in your 
production. Forget rewinding and fast-

Absorb what's in the manual and you will 
blow the doors off what you have come to 
know as functional editing flexibility. 

where you are. With edits as small as 
one millisecond (1/128" at 7.5 ips), I was 
easily able to successfully edit scratches 
out of a well worn vinyl copy of The Bea-
tles' Abbey Road. 

Thanks for the memory 
If you have an element that repeats it-

self within a production (e.g., SFX or 
voice drop) it only uses the amount of 
memory it takes to record it the first time 
(even echoes and loops). Although some 
memory is used for edits, the amount is 
so small you'd have to have a major ob-
sessive/compulsive disorder before edit 
memory usage became a problem. 
After using the DSE 7000 for less than 

a week, I became aware that it had 
changed my approach to production. 
Even though I work fairly regularly with 
2" 24-track tape, which requires that you 
"see" different elements of a production 
in your mind, being able to see actual 
track placement on a screen in front of 
me worked even better. 
Because it was staring me in the face, 

BUSINESS 
OPPORTUNITIES 

Audionics, manufacturer of quality 
pro-audio equipment including the 
ABILITY MC console, seeks U.S. and 
Canadian representation. For more 

information please contact 

Michael Adams, Business Director 
Audionics Limited 

7 Petre Drive, Sheffield S4 7PZ. 
United Kingdom 

Telephone: 44-742-422333 
Fax: 44-742-433913 

forwarding tape. Forget tape spills. 
*The real-time random access design 

of the DSE 7000 makes tape sync switch-
ing obsolete. You're always in real time. 

*Internal mixdown. When you've 
loaded all eight tracks up and it's time 
to mix down, you can bounce-mix back 
to any two channels. If you don't like the 
mix, the "undo" feature lets you do it un-
til you get it right. You can bounce-mix 
any track, even back onto itself so you 
can make level changes. 
During mixdown, you can bring any 

outboard effects returns back into the 
DSE 7000's analog inputs, which allows 
the left and right input faders to be used 
as pan-able stereo or separate pan-able 
mono returns. 

Warts and all 
There are a few things about the DSE 

7000 that could have been done differ-
ently. Once you get below the half-way 
point with the faders, the level drops off 
a bit too quickly for me. David Angress 
said they researched this pretty well and 
my group lost. 
I was also in the losing group when 

the decision whether or not to put the 

name of each production on the edit and 
mixer screens was made. I did find a bug 
in the software that jams the screen dur-
ing certain erase procedures, but I was 
able to avoid it by using a different rou-
tine. Angress said that will be corrected 
in a future software release. 
WARNING! The attributes of the DSE 

7000 are formidable to the degree that 
you'll probably be seeing a lot more of 
the production director. Maybe you 
should consider a cot for the production 
studio. 

By the time you read this, Ty Ford will 
have had over a month's experience on the 
DSE 7000. Call him with questions at 
301-889-6201. 
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Inside Christian Science Monitor 
by Thomas L. Vernon 

Boston MA Although most of us are 
familiar with the Christian Science 
Monitor newspaper, the church's more 
recent ventures into electronic media 
aren't as well known. 
At the world headquarters of the First 

Church of Christ Scientist in Boston 
are located studios for the largest 
independent shortwave outlet in the 
world, as well as facilities for a domes-
tic radio network, cable network and 
a local TV station. 

- STATION 
SKETCHES 

The shortwave and domestic radio 
services share a complex of 12 studios, 
including talk studios, and several 
production rooms. Consoles and cart 
machines are from Pacific Recorders & 
Engineering, reel-to-reel recorders are 
Otan 5050s, and EV RE-20 microphones 
are used throughout the complex. 
A staff of three full-time engineers 

maintain the facilities from a state-of-
the-art service shop. In addition to a 
full complement of electronic test equip-
ment, there are facilities for basic metal 
fabrication. 
Among the staff's recent in-house 

projects are interface circuitry to connect 
DAT machines to the automation system, 
multiplexers for digital audio equipment 
and software to run the program auto-
mation system. 

Automated program distribution 
Program audio distribution for both 

domestic and international services, as 
well as television, is controlled by an 
automation system. The complexity of 
handling five simultaneous shortwave 
programs in different languages, plus 
domestic programming, precludes the 
use of human operators. 
Taped programs are dubbed from 1/4" 

reel to DAT and then loaded into one 
of the system's Sony DTC-300 ES 
machines. Switching is accomplished 
by a Utah Scientific AVS-1B audio 
router. All of this is controlled by Net-
work Generation software running on 
an IBM PC clone. 
The system runs on floppy disks, 

which handle about 1000 events per 
day. Although the system can run 
48 hours standalone, disks are typi-
cally changed at 20 hour intervals. A 
second computer is available for 
backup, should the main computer 
fail. 
From Boston, international program-

ming is uplinked to Satcom II-R, 
and downlinked to each of the Moni-
tor's three shortwave transmitter sites. 

A site in Saipan takes 
a dual hop with Sat-
com II-R and Intelsat 
IV-A. 

Stations of the cross 
KHBI in Saipan was 

purchased by the Mon-
itor in 1986 and has 
two Continental Elec-
tronics 418D-2 100 kW 
transmitters, and three 
slewable curtain anten-
nas. From here, pro-
gramming is beamed 
to Asia, Australia, New 
Zealand and India. 
From Scotts Corners 

Maine, WCSN broad-
casts to Europe and 
Africa with a 500 kW 
Brown Boyen i trans-
mitter and a TCI slew-
able curtain antenna. 
The array contains 
both high and low frequency curtains. 
The station went on the air in 1987. 
In 1989, a third transmitter site was 

added in Cypress Creek, South Caro-
lina. WHSB serves listeners in Canada, 
Central America, and South America 
with two Brown Boyen i 500 kW trans-
mitters and five antenna arrays. 
Although the current system provides 
good global coverage, all three sites 

The world centered on Saipan—The Christian Science Monitor's 
shortwave station in the Far East. 

were designed to accomodate additional 
transmitters in the future. 
The World Service of The Christian 

Science Monitor broadcasts 24 hours 
a day, with two hour segments per tar-
get area. Programs are aired in Eng-
lish, German, Spanish and French. 
News bulletins are updated on the hour 
and half hour daily. Regular inter-

(continued on page 31) 

RADIO PRODUCTS DIVISION We offer the finest sales support and 
customer service in the industry. Personal 
service is the foundation of our success. 

Find out for yourself. Call Broadcast 
Services/EME for complete information on 
the entire line of products from ITC. 

800/525-1037 
Four Oaks, NC 27524 
FAX 919/934-1537 

Make an • 
investment, 
not just a 
purchase. 

When you acquire a Series 1 cartridge 
machine, you'll continue to receive 
dividends for years to come — flawless, 
dependable operation, outstanding audio 
quality and unsurpassed factory support. 
ITC equipment is famous for delivering 
professional performance long after other 
products have been tossed on the junk pile. 
Affordably priced, the Series 1 is available 

from 
The Preferred Source. 

BROADCAST 
SERVICES/EME 

The Davis Communications Group, Inc. 

Authorized Distributor 
International Tapetronics Corporation 
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Dear 1G, 
All set for Hallowe'en? We've got a 

dish filled with Raisinettes ready to 
go by the door and I've already picked 
out my costume for the WLAD/98Q 
party; I'm going to strap an old 
faucet and a pressure gauge to my 
head, wrap myself up in tin foil and 
go as a tank of nitrogen. 
We had a CD machine keel over 

here recently, and the trouble was 
traced to a worn-out optical head. 
While CE Tom Osenkowsky had it open 
to replace the laser, I found myself peer-
ing over his shoulder at the service 
manual. What I read charmed me right 
out of my socks: The entire manual 
was one of those that had been trans-
lated directly and literally from the 
original language to American English. 
The result was the definitive word on 
CD technology, just a little bit off-

Please to Read Fully 
center. 
You've seen these manuals, haven't 

you? They make perfect sense, but it's 
a little like walking backwards around 
the block to get next door. 
The first time I encountered writing 

like this was when I plunked down 
three hundred bucks to buy a Japanese-
made electric jazz guitar and was 
treated to tips on, say, tuning: "String 
is insert through tuning peg while 
rotary is applied to sealed knob," or 
how to turn down a too-loud sound: 
"locate volume potentiometer on face 
of instrument. Twist to reduce volume 
through amplification goodly!' Clear 
enough to understand, but hilarious 
when read aloud. 

Fast-forward back to the shop ... 
When it came time to install and align 
the new optical head in our comatose 
deck, I was treated to sparkling tech-

It's hard to stop. 
•?lee? 4+4412 • 
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hat is it about the Signature III that keeps so many leading 
station groups and consulting engineers coming back for 

another, and another, and...? Is it this console's unparalleled 
record of reliability and longevity? The LPB Signature Ill's easily 
maintained modular electronics? Its excellent RFI immunity? Or 
is it designed-for- radio features like the following: 
• 3 inputs per channel 
• Identical Program 1 and Program 2 output busses 

• Remote starts on all channels ( except channel 1) 

• Mono/stereo input switch (on stereo consoles) 
• Components and connections clearly labeled for painless 
installation and easy maintenance 

Chances are, it's all of the above. But whatever the reasons, 
leading stations and engineers across the country demand 

Signature Ill's "unstoppable" performance. In fact, they've 
made it one of the most popular consoles ever built. If you've 
been spending too much time inside your console lately, 
contact your broadcast equipment dealer or call LPB for full 
information and specifications at (215) 644-1123. 

LPB Signature Ill audio consoles are available in 6,8,10 and 12 channel stereo 
and 6,8 and 10 channel mono configurations. 

LPB 
28 Bacton Hit Road • Frazer, Pennsylvania 19355 

Tel: 215-644-1123 • Fax: 215-644-8651 

talk which began "please keep the 
following instructions carefully!' So, 
as careful as I dare to be, live and 
direct from the pages of my new favor-
ite literary work, let's fix a CD 
machine. 
"Please take care for preventing from 

shock by falling down ... " Not only 
is it open season on prepositions here, 
but it sounds as if the best way to 
protect the laser head is to hold it and 
fall on your keister as often as possi-
ble. Paging Laurel and Hardy-y-y! 
"Protect your eyes ... as the light 

beam spreads after focused through the 
objective lens, it does not affect you 
in the place as far as more than 30 
cms." I wonder which can inflict more 
pain, looking into the laser or reading 
this phrase? 
A diet tip for the health-conscious 

CE: "Since the laser diode contains As 
(Arsenic) ... known as the poison ... 
avoid ... putting it into your mouth!' 
Do you know anybody who wound up 
hospitalized for eating a laser? (This 
does prompt a sobering thought, Jude. 
How many of us still hold hanks of 
solder in our teeth while our hands 
are busy? Lead poisoning's a little more 
subtle, but still should be off the menu.) 
"Be careful to handle pickup as it 

may be damaged in a moment by 
human electrostatic discharge!' Now, 
I really like that. Human Electrostatic 
Discharge. It conjures up the image of 
someone capable of firing lightning 
bolts out of their navels and striking 
an expensive diode at 50 paces. 
How important is the lens in this 

whole affair? "It may change the spec-
ifications by attaching dust or ash on 
the object lens!' So I guess it's best 
to leave your ash-attacher home. 
More static electricity tips: "And still it 

is further desirable to make use of mat on 
the platform and floor!" The platform of 
course is the bench, but I am especially 
impressed with how polite these instruc-
tions are: "further desirable!' 
These guys could write a manual on 

CE etiquette! "I beg your pardon, 
fellow engineer, would you have any 
Grey Poupon?" "No, would some sili-
cone heatsink grease suffice?" "Thank 
you terribly." 
This part is the best. I know zip about 

metallurgy or industrial lubricants, so I 
should receive college credit for finding 
out about the rather fragile bearing 

point: "The metal bearing of Cu-
compound sintered alloy is impregnated 
with Sankoru FG-84." 
Awriiight! And where can we get a 

tube of Sankoru FG-84 (which, of 
course, no shop should be without)? 
How about "The Daido Fatty Oil Com-
pany"? I've gotta call this place and talk 
to Mr. Daido Fatty. 
Page after page revealed more of the 

uproarious wonders of direct literal 
translation, much too wordy to repro-
duce here. Tom got the player back 
together and right back on the air. 
Does it seem as if I'm taking shots 

at a manufacturer by singling the com-
pany out here? Not in the least. The 
machine is beautiful and I love using 
it. Fact is, I'm sure a couple of the firm's 
American executives have taken a look 
into their own literature and gotten a 
giggle out of it. 
Am I voicing a prejudicial slam against 

the great nations who write this manual 
or the hard-working experts whose job 
it is to help us understand it? 

If that were the case, I'd have to single 
out American English first—in my base-
ment is a 1954 General Electric Mine 
Detector I got as Army surplus. In my 
opinion, the goofiest writing I've en-
countered has got to be that peculiar 
"One each, Detector, Mine, Electronic, 
Field" style which is the hallmark of 
military classification and found all 
throughout the manual. 
Truth be known, Satchmo said it best: 

"What A Wonderful Woild." It's the diver-
sity, the sheer wonderment of another cul-
ture interfacing with ours for a common 
goal—broadcasting. Sure it can be amus-
ing when these efforts are made, but the 
intentions are the best. 
Somewhere in the world right now, 

someone might be reading this in RWIn-
ternational, busting a gut over whatever 
awkward wording my own efforts could 
have received. Jude, may they laugh long 
and loud. As an industry and a world we 
need more of it. 
Now if only "Fahrvergnugen" could be 

adequately explained ... 
Happy Punkin' Nite, 

—Al 

Al Peterson writes through pages of RW 
to many goodly. Send from place you are 
other tidbits seen by you to Al. It is further 
desirable to send to address directly in the 
masthead listed. 

Telescoping Antenna Masts 
For Remote Broadcasting 

• Easily installed on your van or promotional vehicle. 

• Quick erecting for fast set ups. 

• Cost effective when compared to equalized telephone loops. 

• High quality audio from mast mounted RF links. 

• Pneumatically raised in minutes. 

• Rugged construction for long dependable life. 

• Extended heights of 20 to 34 ft. for greater range on remote 

broadcast. 

, 
WILL-BURT 

RO. BOX 900 

Orrville, OH 44667 

216/682-7015 
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The New Dynamax CTR90 Series 
Sounds as good as CD on the air 

W ith a -81 dB signal to noise ratio, the new Dynamax 
CTR90 Series is the best piece of equipment that we 

have ever built. And, we're convinced, the best cartridge 
machine ever built. What's more, the CTR90 Series outper-
forms other elements of the broadcast chain, including typi-
cal STLs, exciters, transmitters, and even the best audiophile 
quality receivers. 

In addition to Dolby HX Pro Tm Headroom Extension and 
DNR® Dynamic Noise Reduction, the CTR90 Series provides 
many useful features including Extended Scale VU/PPM 
Metering, a Real Time Minutes & Seconds Timer, Active 

Balanced Inputs & Outputs, and both XLR and "D" type 
Input/Output Connectors. All models are ruggedly con-
structed to Dynamax standards, with toroidal transformer 
based powering, constant current solenoid drive, DC / PLL 
motor control, and an improved high stability Head Bridge 
with non-interactive adjustments. 

And, believe it or not, the new and fully loaded Dynamax 
CTR90 Series is about the same price as our CTR10 Series, the 
most widely accepted cartridge machine worldwide for the 
past 4 years. So, if you want top value, and cartridge per-
formance comparable to CD, try the Dynamax CTR90. 

Call Fidelipac or your Dynamax Dealer for complete information. 

Fidelipac Corporation E P.O. Box 808 D Moorestown, NJ 08057 U.S.A. D TEL 609-235-3900 D FAX 609-235-7779 0 TELEX 710-897-0254 

CTR90 Series Signal to Noise Ratio 
-81 dB, "A" Weighted, referenced to 250 nWb1m, with DNR active. -70 dB, "A" Weighted, referenced to 250 nWb1m, with DNR inactive. 

Dolby HX Pro Headroom Extension originated by Bang & Olufsen and manufactured under license from Dolby Laboratories Licensing Corporation. 

DNR is a registered trademark of National Semiconductor Corporation under U.S. Patents 3,678,416 and 3,753,159. 
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Dolby SR improves the 
medium for your message. 
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TAPE RECORDERS 

Dolby SR provides 
the performance 
attributed to digital 
systems while main-

4.  such analog 
pirtues as economy, 
editing ease, and tape 
interchange. 

DOltni Model 363 
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DISCRETE STL'S 
ilAND RPU'S 

Dolby SR improves 
t  i headroom and 

lowers noise, while 
uppressing the 

effects of inter-
ference and fade. 

CARTS 

Along with their 
familiar ruggedness 
and all-around 
utility, carts with 
Dolby SR capture the 
full dynamics of all 
your source material, 
digital or analog. 

OD Dolby SR/A 
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TV STL AUDIO SUB-
CARRIERS 

With Dolby SR, there's 
no need to re-allocate 
subcarrier frequencies 
or replace existing 
equipment in order to 
eliver high quality 
udio to the transmitter. 

1-INCH VTR'S 

With Dolby SR, video 
can sound as good as it 
looks. Signal purity is 
maintained through the 
multiple tape genera-
tions necessary in 
today's post-production 
techniques. 
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SATELLITE AUDIO 

Dolby SR improves 
analog channels 
without audible side 
effects yielding 
erformance rivaling 
igital systems. 

Listeners today expect better sound wherever they go — at home, at the 
movies, in the car. To keep up with their expectations, you need Dolby SR. 
Two channels, with the compact, easy-to-operate Dolby Model 363 (shown). 
Or up to 24 channels, with Dolby Laboratories' multitrack products. 

Dolby SR dramatically reduces noise, increases headroom, and lowers 
distortion from initial production to final transmission. That means you can 
deliver your message today with the clarity you've been expecting from the 
technology of tomorrow. 

Dolby Laboratories Inc • 100 Potrero AvenJe • San Francisco. CA 94103-4813. Teiephone 415-558-0200 • Telex 34409 • Facsimile 415-863-1373 
346 Clapham Road • London SW9 9AP • Telephone 01-720-1111 • Telex 919109 • Facsimile 01-720-4118 

Dolby and Me Double-D symbol are trademarks of Dolby Laboratories Licensing Corporation. e 1989 Dolby Laboratories Inc S89 8671 DO Dolby 



Dynamax cartridge products are manufactured by Fidelipac 
Corporation, the world leader in cartridge systems and technology, 
and the standard against which others are judged. 

No manufacturer is better qualified to develop an improved 
machine. Fidelipac invented the endless loop tape cartridge 
around which the original NAB Broadcast Audio Cartridge 
Standards were written. A major supplier of cartridges to the 
broadcast industry, the company received its first patent in 1956, 
and is the only manufacturer to maintain a complete tape 
manufacturing facility dedicated exclusively to the needs of the 
broadcast industry. Features originally introduced on Dynamax 
cartridge machines are now defacto industry standards, and 
Dynamax is the established market leader. 

Fidelipac provides a full range of cartridge based products; 
Recorders, Reproducers, Eraser/Splice Finders, Cartridges, 
Magnetic Recording Tape, Splicing Tape, Bulk Erasers, Alignment 
Tapes and Gauges, and Cartridge Storage Systems. 

»AMC 
BROADC.ST PRODUCTS BY F1DELIPAC • 

Fidelipac Corporation E P.O. Box 808 E Moorestown, NJ 08057 USA E Tel: 609-235-3900 II] Fax: 609-235-7779 E Tlx: 710-897-0254 

CTR90/990/50K PRINTED IN THE USA 



Performance Specifications 

RECORD/REPRODUCE ELECTRONICS 

Inputs Active Balanced & Differential 
Transformers Optional 

Input Impedance ≥-10 K 11 
Maximum Input Level +20 dBm 

Adjustable off to +20 dBm 
Outputs Active Balanced & Differential 

Transformers Optional 
Output Impedance 60 fl 
Bridging Output Impedance 600 11 
Maximum Output Level (Ref. 60011 Load) 

+ 20 dBm 
Adjustable -20 dBm to +20 dBm 

Equalization NAB or IEC 
Dolby HX ProTM Headroom Extension 

(Recorder Only) 
DNR® Internally Selectable 
Frequency Response 

40 Hz - 16 kHz ± 1.5 dB 
Signal to Noise Ratio "A" Weighted 

With DNR® ≥-81 dB 
Without DNR® ≥-70 dB 
Depth of Mute ≥-90 dB 

System Distortion 
(Total output distortion may be greater, and is dependent on 
the quality of the cartridge and tape utilized.) 
Record/Reproduce 

THD at 1 kHz 
Reproduce 0.5% THD at 1 kHz 

Crosstalk between audio tracks at 1 kHz >- .-50 dB 
Crosstalk, Cue to audio tracks at 
Bias Frequency 
Cue Tones 

Primary 
Secondary 

Tertiary 
Input Provided for FSK and Cue 
Metering (Recorder Only) 

LED, 12 Segment, 
-20 to +8 dB Scale, 
VU or PPM Selectable 

1 kHz -›-.50 dB 
144 kHz 

1 kHz 
150 Hz 

200 Hz Optional 
8 kHz 

Bias Enable 

Dolby FIX Prom headroom extension originated by Bang & Olufsen and 
manufactured under license from Dolby Laboratories Licensing Corporation. 
"DOLBY", the double-D symbol, and "HX Pro" are trademarks of Dolby 
Laboratories Licensing Corporation. 

DNR® is a registered trademark of National Semiconductor Corporation under 
U.S. Patents 3,678,416 and 3,753,159. 

TAPE TRANSPORT 

Cartridge Type Accepted NAB Type A or AA 
Tape Speed 

Play or Record 71/2 ips (19 ans) 
3% & 15 ips (9.5 & 38 cms) Internally Selectable 

Fast Forward 221/2 ips (57 cms) 
Tape Speed Accuracy 

Play or Record •-.50.2% 
Head Configuration NAB 

Start Time 
Stop Time 
Capstan Motor 

DC Phase Locked Loop (PLL) Drive 
Internally Selectable for Command 
Run or Continuous Run 

Wow & Flutter (Ref. DIN 45507 @ 71/2ips) 0.12% max. 

PHYSICAL 

Optional MAXTRAX® 
100 msec. 
80 msec. 

Power Requirements 
110/120/220/240 VAC ± 10% 50/60 Hz 

60 VA max. 
Ambient Environment 10 to 50- C 

50- to 122- F 
Tabletop or Optional 19" Rack Mounting 

Dimensions 

Weight 
CTR91 
CTR92 
CTR92MX 
CTR93 
CTR94 
CTR94MX 

5.50 H X 5.48 W X 16.34 L inches 
14.0 H X 13.9 W X 41.5 L cm. 

211/2 lb. (9.8 kg.) 
211/2 lb. (9.8 kg.) 
211/2 lb. (9.8 kg.) 
221/4 lb. (10.2 kg.) 
221/4 lb. (10.2 kg.) 
221/4 lb. (10.2 kg.) 

DYNAMAX® is a registered trademark of Fidelipac Corporation. 

Maxtrax® is a registered trademark of Pacific Recorders & Engineering Corp. 

SPECIFICATIONS ARE SUBJECT TO CHANGE WITHOUT PRIOR NOTIFICATION 

All specifications taken on typical Stereo units with NAB equalization and referenced to 250 nWB/m. Other models may vary slightly. 



Rugged Construction 
The CTR90 Series has been designed to provide years of reliable operation, and to withstand the abuse so often 
encountered in a fast paced broadcast environment. Premium quality components assure dependable and quality 
performance, backed by the Dynamax 2 year limited warranty. Each unit undergoes thorough and comprehensive 
factory testing and alignment, and is delivered with a complete test printout for performance verification. 

PRECISION DRIVE SYSTEM 

A high torque DC Capstan Motor, regulated by 
sophisticated Phase Locked Loop (PLL) control circuity 
and a precision resolution tachometer, guarantees accurate 
speed. The large diameter constant cuntrit Solenoid 
provides cool operation, and stable pressure on the long 
life composition, self aligning, Pinch Roller. 

ADVANCED PROGRAMMABLE LOGIC 

A sophisticated and non-volatile ••are,.nmable Logic 
Array (PAL) is the heart of the C'' M• I Series Logic System. 
NUMETOUS logic options and configuration designations 
are internally user selectable via easily reset switches and 
Jumpers. 

INPUT and OUTPUT CONNECTIONS 

Audio Inputs and Outputs are accessible via both XLR 
type and 9 pin "D" connectors to facilitate ease of 
installation in all environments. Remote commands and 
tallies, and Frequency Shift Keying (FSK) Data Interfacing 
are accessed via a 50 pin "D" connector at the rear of the 
machine. 

SERVICEABILITY 

Record, Reproduce, and Logic PC Boards are easily 
removable from the rear of the machine. Internal cleaning 
may be performed while the unit is rack mounted, as may 
Level and Equalization alignments, when utilizing the 
optional TE-90 Test Extender Board. 

MECHANICAL INTEGRITY 

All cartridge and tape guidance elements are referenced to 
a thick and hardened nickel plated aluminum deck plate. 
Smooth self aliening lateral uides and heavy duty rails 
ensure that an inserted cartndge is forced into its optimum 
operational position firmly against precision iefuence 
surfaces. Tape guides and head mountings are extremely 
stable, with non-interactive adjustments for height, 
azimuth, zenith, and penetration into the cartridge. 

ROBUST POWERING 

The cool running and well filtered DC Power Supply is 
toroidal transformer based, providing dean and stable 
audio power. Maximum shielding of heads and low level 
circuitry prevents the spurious detection of stray RF 
signals. Mains voltage selection is easily accomplished via 
a rear mounted voltage selector/fuseholder with twin 
fusing. Earthing and high voltage wiring comply with 
applicable European and Asian standards. 

INPUT/OUTPUT TRANSFORMER OPTION 

To facilitate installation in adverse or remote 
environments, easily installed Input and Output 
Transformers are optionally available. 



Functional Front Panel 

EXTENDED SCALE VU/PPM METERING 

12 Segment Extended Scale Metering is standard on 
all CTR90 Series Recorders. Bright LEDs permit 
easy meter viewing at a distance or angular offset, 
while the -20 to + 8 dB range provides additional 
accuracy for monitoring all types of program 
material. Internal selections permit VU or PPM 
(Peak) ballistics, and metering sources of Input, 
Output, Bias, or Cue. 

DYNAMAX CT R 90 
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REAL TIME TIMER 

The 4 Digit Real Time Minutes and Seconds Timer 
automatically resets upon cartridge insertion, and 
may be internally programmed to freeze on 
primary, secondary, or tertiary cue tone detection. 
The timer, standard on every CTR90 Recorder and 
Reproducer, is synchronized to the capstan 
tachometer and accurately tracks Starts, Stops, and 
Fast Forward excursions. 

Large illuminated switches provide all Recorder and Reproducer operational controls. 
Bright Status Indicators announce the activation of important functions. 

STOP Overrides all controls and stops the machine. 
Also illuminates as a Ready signal upon 
cartridge insertion, flashes slowly after any 
normal Play cycle, and quickly after a 

manually interrupted Play cycle. 

START Initiates the Reproduce process, or Record if 
selected. The bezel reference detent permits 
easy control location by experienced operators 

  in a fast paced environment. Internal 
programming may be selected for Re-Start Inhibit. 

REC Preselects the Recording process, which is 
then initiated by the START switch, and 
causes insertion of a 1 KHz Primary Cue Tone. 

1 K Defeats the Primary Cue Tone, and may be 
DE F activated by a double-push of the REC switch. 

SEC TER 

crr 

F FWD 

and Initiate the recording of Secondary 
and Tertiary Cue Tones, while 

and ï Ek indicate their detection. 

Initiates Fast Forward mode, which may also 
be internally selected to activate upon 
secondary or tertiary cue tone detection. 

AUD 10 Indicates that the Audio Outputs are unmut-
ed, verifying that the machine is running on speed, or 
has been commanded to unmute during wind by 
pushing the FAST FORWARD switch. Mute may be 
internally selected to occur upon secondary or tertiary 
cue tone detection. 

Cleaning Mode is enabled by pushing 
momentarily with no cartridge inserted, and 
is disabled via the STOP switch. 

START 



Superior Audio Performance 
The CTR90 Series attains new standards, and obsoletes previously acceptable specifications. Input and Output 
circuitry is balanced, and direct coupling is utilized through all possible internal stages. Dolby HX ProTM and 
DNR® Dynamic Noise Reduction are incorporated as standard features on CTR90 Series Recorders, and DNR 
is incorporated as standard on all Reproducers. 

DOLBY HX PROTM 

Broadcasters now have access to program and pro-
duction sources containing far more dynamic range 
and bandwidth than ever before. Dolby HX Pro per-
mits high quality analog recording of such material. 

THE SELF BIAS/SELF ERASURE EFFECT 

During the audio magnetic recording process, high 
frequency program content can cause an effect called 
"self biasing", sometimes also referred to as self era-
sure. While this effect has been recognized for years, 
it was not previously an important factor when 
recording for broadcast use due to the nature of 
typical programs sourced from vinyl. Digital audio 
source material requires more refined techniques. 

Magnetic recording tape requires bias to accept 
magnetization by an analog audio signal. Bias is an 
ultrasonic signal which is mixed with the audio and 
serves as a fluxivity source for the tape. This fluxiv-
ity initiates movement of the magnetic particles 
contained on the tape surface, permitting their 
alignment in accordance with a low level magnetic 
current generated by the applied audio signal via the 
recording head. 

High frequency audio signals may cause an 
increased fluxivity effect. These signals can alter the 
effective bias, as seen by lower frequency audio 
signals, and cause self erasure of the high frequency 
signal applied. As music is a complex and constantly 
changing mixture of low, mid, and high frequency 
signals, it can be demonstrated that an increase in 
high frequency program content, such as 
encountered from a digital audio source, becomes an 
important factor in cartridge recording quality. 

Dolby HX Pro continually analyzes the sum of pre-
aligned bias and audio input signals. It then varies 
the applied fluxivity so that effective bias is always 
at optimum. 

MINIMUM DISTORTION AND HEADROOM 

EXTENSION 

Excessive bias applied to magnetic recording tape 
decreases its sensitivity. Sensitivity is the amount of 
signal current required to achieve nominal magneti-
zation of the tape, and directly relates to distortion 
of the recorded audio signal. When effective bias is 
at optimum, distortion is at minimum. 

Headroom is the difference in levels between 
nominal signal and the maximum signal which may 
be recorded before reaching 3% total harmonic 
distortion (THD). As excessive bias decreases 
sensitivity, it decreases headroom. 

By maintaining optimum effective bias, Dolby HX 
Pro ensures minimum distortion and maximum 
headroom. Cartridges have the ability to accurately 
record all source material, including digital audio 
and that with high level transient peaks. 

As implemented in the CTR90, Dolby HX Pro is 
completely transparent to the operator. There are 
no In/Out switches, and no alignments required. 

DNR® DYNAMIC NOISE REDUCTION 

Existing cartridge libraries, including older 
selections originally recorded from worn and noisy 
sources, or those degraded with use, will be 
enhanced through the use of DNR. It is operator 
transparent, requires no alignment, is internally 
selectable, or may be deactivated when using 
external noise reduction systems. 

DNR is non-encoded, usable with all cartridges, and 
operational only during reproduce. Continuously 
analyzing audio content, it controls a variable 
frequency lowpass filter providing increasing 
amounts of bandwidth reduction during periods of 
lower signal content. DNR has a virtually 
instantaneous attack time, and natural decay time, 
so that there is no audible perception of its action. 



Features 

E SUPERIOR AUDIO QUALITY 

E DOLBY HX PROTM HEADROOM EXTENSION 
(Recorder Only) 

EJ DNR® DYNAMIC NOISE REDUCTION 

E 3 CUE TONES 

D FSK COMPATIBILITY 

E FAST FORWARD 

EJ FAST FORWARD CUE DETECTION 

E EXTENDED SCALE VU/PPM METERING 
(Recorder Only) 

E ACTIVE BALANCED DIFFERENTIAL 
INPUTS AND OUTPUTS 
(Transformers Optionally Available) 

[1] BALANCED XLR TYPE AND "D" 
INPUT/OUTPUT CONNECTORS 

NAB OR IEC EQUALIZATION 

BRIDGING SELECTABLE OUTPUTS 
FOR PARALLEL UNIT OPERATION 

COOL RUNNING - RUGGED CONSTRUCTION 

DC/PLL CAPSTAN SERVO DRIVE 

REAL TIME MINUTES & SECONDS TIMER 
WITH AUTO-FREEZE CAPABILITY 

HIGH STABILITY NON-INTERACTIVE 
HEAD BRIDGE 

CONSTANT CURRENT SOLENOID 

SELF-ALIGNING LONG LIFE PINCH 
ROLLER 

STATUS INDICATORS 

CLEANING MODE 

FULL FUNCTION REMOTE 
INTERCONNECTS 

ADVANCED PROGRAMMABLE INTERNAL 
LOGIC NETWORK 

PC CARDS REMOVABLE FROM REAR OF 
MACHINE 

19" RACK MOUNTABLE - 3 ACROSS 

D 110/120/220/240 VAC 50/60 HZ MAINS 2 YEAR LIMITED WARRANTY 



The CTR90 Series 

A NEW STANDARD IN CARTRIDGE BASED AUDIO SYSTEMS 

The DYNAMAX® CTR90 Series has been designed specifically to compliment the audiophile quality of todays 
sophisticated digital audio systems. Now, both compact disc based program material and local productions can 
be reproduced with equal quality, and aired in a traditional, convenient, and inexpensive format. 

IMMAX CTR90 

oil I 
—a-15-11-1 —5 —3 —1 11 + 1 +3 +5 +I 
almmi am ' '' 

IAN SEC 
Al ' II 

REC SEC TER F FWD STOP 

The CTR90 Series is a totally new design from Dynamax, the world leader in cartridge technology. It outperforms 
all other Broadcast Audio Cartridge Machines. Audio specifications exceed those of typical broadcast transmission 
chains as well as the finest commonly available receivers. Incorporating the best of current technology, while 
retaining proven mechanical and logic configurations, the CTR90 Series surpasses previously accepted audio 
specifications, and establishes a new standard by which to judge broadcast audio cartridge performance. 



CTR90 Series Recorders & Reproducers 
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Monitor Takes to the Airwaves 
(continued from page 27) 
national programming includes 
news analysis, features on 
education, religion, the arts, 
and family life, as well as 
discussions with the Monitor's 
reporters, editors, and guests. 

Part of what gives the World 
Service its unique perspective is 
the search for a spiritual dimen-
sion to the news. Reporters are 
actively involved in looking for 
solutions, not just reporting the 
world's problems. 
The staff is heavily involved 

in features production and 
prides itself on the extensive 
research that goes into stories. 
Because the international 
service is relatively new, 

. . . they follow 
the mandate: "To 
injure no man, 
but to bless 
all mankind." 

current plans call for fine 
tuning the existing program-
ming, rather than expansion. 

It is interesting to note 
that writers must make a spe-
cial effort in preparing English 
language broadcasts to avoid 
American idioms. Our cultural 
jargon would not be under-
stood by English speaking 
listeners overseas and could 
become a source of irritation 
to them. 

Programming practice 
MonitoRadio, the domestic 

radio service, began operations 
in 1984, is heard on about 
200 public radio stations and 
is distributed by American 
Public Radio. Programming 
includes "Early Edition," an 
hour long feature airing on 
weekday mornings; "Daily Edi-
tion," broadcast weekday after-
noons; and "MonitoRadio," 
heard on the weekends. 

Daily programs focus on 
breaking news stories, while 
the Saturday edition provides 
a more in-depth analysis of 
the week's events. Current 
plans include adding more 
affiliates on the public radio 
network and adding a new 
service for AM stations. 
The volume of information 

coming into the Monitor from 
wire services around the 
world make any kind of paper-
based system impossible to 
manage. 
News Pro, a special infor-

mation retrieval system for 
news organizations, is used 
throughout the Monitor. The 
program runs on a VAX com-
puter and allows wire stories 
to be accessed by author, topic 
or deadline. An electronic 
mail system also runs on the 
VAX, and interconnects all 

branches of the Monitor's oper-
ation. 
With new programs being 

added to both the radio and 
television schedules, and older 
programs being upgraded, the 
Monitor has a composer on 
staff full time. Working in a 
studio with MIDI and other 
electronic instruments, he 
creates intro/outro themes, 
jingles and bumpers for all of 
the Monitor's programs. 
Unique to the Monitor's op-

eration is the cooperation be-
tween radio and television in 
the coverage of news events. 
Every morning, radio and tele-
vision producers meet to dis-
cuss stories. 
Events that radio and tele-

vision both cover are handled 
in a special way. Television 
crews filming these events 
record stereo sound with 
ambient noise on one track 
and vocals on the other. In 
this manner, radio can take 
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the television audio and use 
it as it sees fit. The Monitor's 
television crews are trained 
in the production of top qual-
ity sound, and are, in effect, 
both radio and television 
producers and reporters. 
Within the confines of One 

Norway Street is a staff of 
professionals devoted to creat-
ing intelligent radio and TV, 
using state of the art facilities. 
True to the beliefs of Mary 
Baker Eddy, the church's foun-

der, they follow the mandate: 
"To injure no man, but to bless 
all mankind!" 

Special thanks to the follow-
ing Monitor staff members 
for sharing their time and 
thoughts with me: Bill Spur-
lin, Radio Operations Manager; 
Kim Shippey, Executive Pro-
ducer; World Service of The 
Christian Science Monitor; and 
Kate Dearborn, Executive Pro-
ducer, MonitoRadio. 

Tom Vernon, a regular RW 
columnist, divides his time among 
broadcast consulting, computers 
and instructional technology. He 
can be reached at 717-367-1151. 

V- r e 

When you need extra hands mixing audio, 
Shure's AMS can help. 

Until recently, you needed outstanding 
hand-ear-eye coordination to mix audio in 
multiple-microphone broadcast situations. 
Now there's a system that gives you 

broadcast-quality audio when you can't 
cover all the faders at once. It's the Shure 
Automatic Microphone System (AMS), 
featuring patented direction-sensitive gating. 

The Shure AMS continuously compares 
audio signal levels from two matched unidi-
rectional condenser microphone cartridges 
located back-to-back in each AMS micro-
phone. The rear-facing cartridge monitors 
ambient sound, while the front-facing car-
tridge handles sound from the desired 
source. When the front cartridge output 
exceeds the rear cartridge output by 9 dB, 
the AMS mic channel gates on automatically 
in .004 seconds. 

Because of this unique gating concept, an 
AMS microphone channel will only gate on 

when addressed from within a 120-degree 
"window of acceptance" centered at the 
front of the microphone. AMS mics not 
addressed from within this angle remain off. 
So the number of open microphones is kept 
to a minimum automatically, with no need 
for manual control. 

Since the Shure AMS automatically 
keeps track of the number of open micra 
phones and adjusts the overall gain to 
compensate, your broadcast level stays con-
stant as mics open and close, without 
troublesome gain-riding. 

Direction-sensitive gating makes the 

SHURE' 

Shure AMS the best system to use in multi-
ple-mic situations, from panel talk shows to 
game shows to hearings on Capitol Hill. 
More and more broadcast engineers are dis-
covering the advantages of having 
broadcast-quality multiple-microphone 

1+1*.•1, 

audio without the headaches of manual mix-
ing or the time-consuming setup of so-called 
automatic mixers. 

With AMS you not only get all the 
advantages of a truly automatic microphone 
system, you also get the broadcast-quality 
audio and reliability of Shure microphones. 

For a comprehensive AMS literature 
packet, call us at 1-800-257-4873. For AMS 
technical support, call Michael Pettersen at 
1-708-866-2512. 

The Sound of the Professionals..Worldwide. 

Circle 38 Or} Reader Service Card 
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AM Plan Risks Reduced Service 
by Steve Crowley 

Washington DC Static on your radio? 
If you live south of Boston, call the 
power company. Eastern Utilities will 
send an information sheet describing 
how to locate noise sources using the 
most sensitive detector known to man— 
an AM radio. 
You're supposed to take the radio and 

go sniffing around the house. They even 
give some hints: aquarium heaters, 
fluorescent lights, motors and (new to 
me) bug killers. (Zzzzzsssapp! "Hmm, 
sounds like lightning—or a gypsy 
moth.") 

It's tough for AM. There are some 
powerful signals here in downtown 
Washington—in the street. But they're 

OMIUMM 
CORNER 

just a whisper by the time they get 
through our office building. And when 
I switch on the computer, forget it. With 
all the noise out there, I don't stand a 
chance of hearing interference from 
other stations, which only affects the 
weaker stations I can't pick up. 

CHAIRMEN of the BOARDS 

"It's amazing that you can offer a console 
of that quality for the low price tag that 

,was on it."  

"I would recommend the xL SERIES audio 
consoles to anyone with a small budget 
who is looking for 'big quality'." 

"Congratulations! We believe you've built the most 
perfect audio console available to broadcast 

stations." 

"We have found that noise and distortion are lower 
--much lower, in fact-- than audio consoles selling at 
three to four times the price of the RAMKO XL Series!" 

II STEREO, SINGLE & DUAL CHANNEL 
• HUGE. INDIVIDUAL, MULTI-COLOR "VU" METERS 
• LONG LIFE SWITCHES. Silent. illuminated, 5 million operation 

input output switches 
• DISTORTIONLESS. SOLID STATE SWITCHING & VCA audio 

control 
• EASE OF INSTALLATION. 2 screw drivers & a wire stripper. 

All other functions switch & Jumper programmable 
II TOTAL RF PROOFING. Of the hundreds installed absolutely no 

RF reported 
• FREE 2 WEEK TRIAL & 2 year parts & labor warranty. 
• SUPER 20TH ANNIVERSARY BONUS! For a limited time take 

10°, off all published prices 
NI ROTARY & OPTIONAL NOISELESS, LONG LIFE LINEAR 

FADERS { exclusive non-moving contact design') 
• EXTRAORDINARILY LOW PRICES. Check the competition' 
al 4, 6. 8. & 12 MIXER. 15 to 31 inputs 
la 9 INPUT MIX MINUS BUSS & programmable start stop controls 
• AND A WHOLE LOT MORE. 

EXAMPLE WITH ANNIVERSARY DISCOUNT: 

8 mixer, single channel $2,606 !!! 
12 mixer, dual channel $3,735 !!! 

P.O. SOX 70 

MADISON. MINNESOTA 50250 

January 5. 1990 

Dear Sirs: 

Everyone has anecdotes. Let's look at 
the AM Radio Interference Study per-
formed by B. Angell tSz Associates for the 
NAB. In that study, several hundred per-
sons were tested to determine if AM 
interference ratios should be changed. 
Among the questions posed to the 
study's respondents: 
"What do you feel are the major prob-

lems with the sound quality of the AM 
radio signal?" 
The response: 
'Weather interference: 69% 
'Hiss/background noise: 37% 
'Weak signal: 20% 
'Static: 19% 

Just a note to let you know how much we like the 
Ranks x1.625 stereo console we installed in our FN broad-
cast operation a few months ago. 

The audio quality is excellent and our announcers 
like the ease of operation. It's amazing that you can 
offer a console of that quality for the low price tag that 
was on it. 

I had one occasion to call your service department 
for an answer to a question I had on a minor problem and 
I received some friendly and accurate advice. Incidentally. 
the minor problem resulted from a   lightning strike 
at our studios. the Ramko board survived it nicely! 

I would recommend the xt SERIES audio consoles to any-
one with a small budget who is looking for "big« quality. 

Very Tpi4 Yours 

ZJ 
Plimynar R. Pk 4 57g.. 
General Ngr/chbm.f Engineer 

WBV4 
94.3 FM 
Peoria 

Central Pure Gad Stamm 

April 24, 1990 

RAMKO Research 
3501 #4 Sunrise Blvd. 
Rancho Cordova, CA 95670 

Gentlemen: 

Congratulations! We believe you've built the most perfect 
audio console available to broadcast stations. 

We've been using an XL Series stereo console for four months 
with outstanding results. Indeed, your specifications for 
this console are quite conservative. We have found that noise 
and distortion are lower-- much lower, in fact-- than audio 
consoles selling at three to four times the price of the RAMKO 

XL Series! 

Dollar- for-dollar and feature- for- feature. SANCO consoles are 
the finest available in broadcast applications. 

What sets RAMKO apart, however, is not simply the quality of 
the product. When problems develop ( and with today's complex 
circuits, it's inevitable), your technicians have provided 
invaluable assistance over the telephone which has enabled us 
to make fast repairs. 

It appears to us that your competitors spend a lot of money on 
slick four-color ads, while RAMKO puts its resources to good 
use quietly developing rugged, dependable consoles. So good, 
in fact, that our technicians refer to the RAMKO console as 
the .noi -free. board. 

Tours/truly. 

Rin, Oro 
President 

FOR THE REST OF THE STORY CALL: 

YD.!! Fsr1,11800) 678-1357 or FAX: (916) 635-0907 

3501-4 SUNRISE BLVD RAM KO !RESEARCH 
RANCHO CORDOVA CA 95742 

"Frequency response: 13% 
*Fading: 9% 
"Unspecified interference: 8% 
*Station crowding: 7% 
Sounds like they have the same prob-

lem I do. The results from the Angell 
study must be used with caution be-
cause, as its authors state, its results can-
not be projected statistically. 
But if one considers "unspecified in-

terference" and "station crowding" as in-
terference from other stations, only 15% 
of the sample group considered interfer-
ence between stations to be a major 
problem. 

Sacrificing service? 
We turn now to the FCC's proposed 

technical standards for AM. The thrust 
is clear—force a reduction in interference 
between AM stations. Sounds good, but 
not at the price of decreased service. Un-
der the proposed rules, for instance, if 
you need to modify your nighttime an-
tenna system, you'll be required to re-
duce your signal 10% toward those sta-
tions receiving more than a 1 mV/m sig-
nal from yours. 

There is hope for 
AM—even in a digital 
world. The band has 
some desirable propa-
gation characteristics 
that can't be matched 
by DAB. . . 

Yes, interference is reduced, but so is 
close-in service from your station. And 
providing service is the biggest problem 
in AM. 
The Commission is killing its original 

proposal to allow AM stations to receive 
interference in newly expanded coverage 
areas. Generally, between co-channel 
stations, the 0.5 mV/m and 0.025 mV/m 
contours are not allowed to overlap. But 
you might be able to increase your cover-
age, accepting some overlap of your 
newly expanded 0.5 mV/m contour and 
the 0.025 mV/m contour of the other sta-
tion. 

Yes, that means you get some new in-
terference, but it's in areas you're not 
now serving. And all the while, you still 
protect the other station; your 0.025 
mV/m can't overlap his 0.5 mV/m, so no 
interference is caused. 
The Commission has said it won't 

allow this because it would foster "dis-
torted service areas." Well, all AM serv-
ice areas are distorted. The AM band is 
a sea of interference with islands of 
coverage. We need to focus on increas-
ing the size of the islands, not lowering 
the water level. 

First-adjacent gridlock 
WGUL, Dunedin, FL, has an applica-

tion on file to modify its pattern. By ac-
cepting some interference in its newly 
expanded coverage areas, the proposed 
operation will increase the population 
within its 0.5 mV/m contour by about 
350,000 persons. 
Close to the station, listeners will ben-

efit from increased signal strength. No 
interference will be caused to any other 
station. But this won't be possible under 
the proposed rules. 
As I discussed last month, the FCC 

(continued on page 40) 
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Keeping Computers in Top Form 
Backups, Defragmentation and a More Careful 

Attitude Mean Fewer Problems Down the Line 

by Barry Mishkind 

Tucson AZ No matter what you do 
with your computer, from bookkeeping 
to word processing to engineering, like 
any piece of equipment, your computer 
needs maintenance. 
Most stations that use computers 

wouldn't go back to a manual office on 
a bet. The days before those word 
processor and traffic and billing pro-
grams seem like the dark ages! 

KEYBOARD  
CONNECTION 
Whether it is scheduling and billing for 

time sales, sales leads, music rotation, all 
manner of correspondence, engineering, 
or desktop publishing, computer tech-
nology has made great changes in how 
we do things. 

If you've been in broadcasting for over 
10 years or so, you now meet people who 
can't imagine how a station could operate 
without a computer. Doing a log by hand? 
No way! 

In fact, stations can now buy packages 
such as those shown at the NAB this 

past spring, where the entire radio sta-
tion is contained in a computer! 
What an amazing thought. No turn-

tables, no cart machines, no tape decks. 
Just a computer humming along softly 
as the hits just roll on and on ... 

Protecting the valuables 
With its value unquestioned, and the 

computer taking over more and more func-
tions formerly done by hand, most sta-
tions have taken precautions to protect the 
valuable data hidden inside the CPU. 
For example, it usually only takes a 

couple of times walking past the com-
puter and having a static electrical charge 
cause the computer to reboot for many 
people to buy anti-static carpets and 
other static fighters. 

It's just a whole lot easier and better than 
periodically reentering a lot of lost data. 
Areas where lightning is frequent pro-

vide another challenge. Both induced 
surges and power losses are common 
during storms. 
As the hard disk spins at 3600 RPM or 

so, with the head suspended off the 
magnetic media merely by a cushion of 
air flow, brief interruptions of power can 
cause the head to "crash" down on the 

(continued on page 39) 
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The Early Days of F111 Translators 
A Look at the Colorful History of the Technology 

And the People Who Helped Bring It This Far 

by Howard L. Enstrom 

Mount Dora FL In this installment of 
Low Power Lowdown, I'll look at the ori-
gins of low power translators and dis-
cuss the general theory behind the 
technology. Then we'll have a look at a 
couple of the firms manufacturing the 
devices. 

LOW POWER 
LOWDOWN 
The first boxes were made by Keith 

Anderson of Black Hawk, SD, and they 
were TV translators, not FM. But be-
cause FM reception out west left much 
to be desired, innovative people would 
modify Anderson's units to receive and 
transmit FM channels. 
Such use was illegal, and in such an 

application the equipment lacked sensi-
tivity and selectivity, because the IF 
bandpass was 30 times wider than 
necessary for FM. 

Spreading the word 
Meanwhile, the same TV translator 

was also pressed into FM service in an-
other part of the world, on the West In-
dies island of Haiti. There, Christian 
missionary and radio ham Dave Hart 
spent most of his life, ministering to 
physical and educational needs, and 
offering spiritual hope. 
He must have parted his hair to suit the 

Haitian government, for Hart was allowed 
to build three AM stations and one FM in 
the capital city of Port-au-Prince, and to es-
tablish remote outposts nestled between 
Haiti's many mountains. The centers were 
staffed by native Christians, and by Radio 
Lumaire, the radio stations operating in 

Port-au-Prince. 
You guessed it ... too often, the FM 

signal was shadowed by the mountains. 
So, Dave used Anderson's TV translators 
on mountaintops to deliver the signal to 
valley communities. Some of the trans-
lators required innovative ideas. They 
were often powered by solar energy— 
or by wind, using old windmills donated 
by farm owners in the US. 

Illinois consulting engineer Robert A. 
Jones, upon hearing of Hart's struggles in 
Haiti, decided to visit the island for a first-
hand look. A warm welcome included a 
tour of outlying translator sites, where 
sometimes Jones was aghast. For what he 
saw were antennas fabricated of galvan-
ized water piping and plumbing elbows! 
That visit was the first of 19 trips for 

Jones, who took time out from a busy 
practice to provide free consulting serv-
ices and paid his own expenses. Radio 
Lumaire's directional AM stations need-
ed attention and there was a new 20 kW 
station to be installed. But somehow, the 
FM projects fascinated Jones. 

Words into actions 
There must be a better way, Jones 

thought. On a flight back to Chicago, he 
sketched ideas for a new concept of an 
FM translator. What should he call it? 
The translator's purpose was to help 
spread the gospel ... ah, J-316, taken 
from the New Testament gospel accord-
ing to John. That's why all Jones's equip-
ment continues to carry that type of 
designation. 
In 197Z Jones came to visit me for a few 

days at my South Dakota home. We sat in 
the sun on the just-poured concrete slab 
of my lab and office building as he shared 
experiences of Haiti and his problems in 
getting the FCC type-accepted J-316 
manufactured and into the field. 

The NEW, SX-87-MUX has the low 
price and digital performance you've waited for! 

Why pay thousands more . . . 

The SX-87-MUX combines the isolation afforded by its unique Bi-Directional 
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NOTE: Direct replacement SX-87-MUX logic boards are now 
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today. Only $148.00 FOB. 

ChnotIlhindows) Inc 
42 Elaine Street • R.R. 1 • Thompson, Connecticut 06277 

(203) 935-9066 • (203) 935-9242 

I agreed to help, and got the nearby 
Tepco Corporation, a 20 year old micro-
wave firm, to build the equipment. I 
gave up general consulting work, spent 
14 months inside the plant during tool-
up, and launched a national promotion 
of FM translators. All the fears of travel-
ing, of long days and nights at far away 
radio stations came to an end. 
For some readers, 1 should describe an 

FM translator. At an ideal site, a direc-
tional receive antenna intercepts a pri-
mary FM station's signal on one FM 
channel, rebroadcasts it on another. 
The signal should be received along a 

direct path in order to preserve stereo 
characteristics, with a minimum of 18 to 
30 µV provided to equipment input. It is 

signal input; power supply voltage; RF 
power output; muting; metering of var-
ious parameters, including antenna load 
and power; and sensing/power reduc-
tion in the absence of a proper RF load. 
An optional internal module may be 

used for local modulation capability. In 
such applications, a small FM modulated 
signal substitutes for the primary FM 
station signal, activated on command, 
either locally or by remote control. 
FM translators are usually powered by 

120 VAC, but they may also be powered 
by low voltage DC, such as from batter-
ies kept in a charged state by solar or 
wind energy. Conventional systems 
faithfully process the primary signal, 
with all main and sub-channel informa-

The first boxes were made 
by Keith Anderson of Black 
Hawk, SD, and they were TV 
translators, not FM. 

preamplified, made to beat with a first 
oscillator voltage to produce a hetero-
dyne signal of 10.7 MHz in a process 
called "down-conversion!' 
Successive IF stages, with shaped 

bandpass characteristics, further amplify 
the converted signal, which is then 
mixed with a second oscillator voltage, 
having a difference frequency to produce 
a heterodyne signal on a different FM 
channel, in an "up-conversion" process. 
The still minute signal is then amplified 
in RF stages to levels of 1 or 10 W. 

Elaborate technology 
While the concept is simple, the tech-

nology is not. Solid state semi-
conductors and integrated circuits do the 
work of control and regulation to auto-
matically compensate for variations of 

NRSC Conversion Special 
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peak control 
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much performance and control for so little money. 
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42 Elaine Street • R.R. 1 • Thompson, Connecticut 06277 
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tion, to produce a replica of the primary 
signal. 
FM translators cannot receive and 

transmit on the same channel. That 
would create positive feedback, with an 
effect similar to what happens when an 
auditorium PA system's volume is turned 
too high. FM boosters, however, use 
common input/out frequencies. But 
that's a subject for another issue. 
I will be writing much about the most 

important aspect of FM translators, 
receive and transmit antennas. Suffice to 
say now, that while the early translators 
used mostly horizontally-polarized ar-
rays for transmit, today's best systems 
use circular, or dual polarized radiation 
for superior penetration. 
FM translators deserve the same care-

ful design considerations as any other 
station. In light of what surely will be 
new rules addressing class contour pro-
tection of other services, the designer 
must be careful to focus maximum per-
missible radiation upon the community 
to be served, with a minimum toward 
other communities served by stations 
entitled to their signal contour protec-
tion. 

Cards on the table 
I am frequently asked which FM trans-

lator is best. The only fair answer I can 
offer is facts about each, based on my 
years of field experience and close rela-
tionships with the manufacturers. Let 
me put it this way—both TTC and Jones 
equipment are thoroughly reliable. 
In proper environmental conditions, 

they give years of trouble-free service. 
TTC equipment runs about 30% higher 
cost, rack mounts, is somewhat larger in 
size, uses dual meters, and has an attrac-
tive appearance. Shipping runs about six 
weeks after receipt of an order. TTC 
manufacturers many other broadcast 
products, so technical support can some-
times be sluggish. 
Tepco-made Jones equipment is less 

expensive, smaller, rack mounting, sin-
gle meter and functional but plain in ap-
pearance. Delivery runs two to three 

(continued on page 39) 
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Facts about Amplifier Feedback 
This is the fourth in a 12-part series called Amplifier Fundamentals. Northern Virginia 

Community College will offer 1.2 CEUs (continuing education units) to registered students 
who successfully complete the course and an examination mailed at its conclusion. 

Successful completion of the course and the final exam will also earn 1.3 professional credits 
toward recertification under the maintenance of certification provisions of the SBE Certifi-
cation Program. To register, contact the Director of Continuing Education, Annandale 
Campus, 8333 Little River Turnpike, Annandale, VA 22003, or call 703-323-3159. The fee 
for the course is $35.  

by Ed Montgomery 

Part IV of XII 

Annandale VA Amplifier stabilization 
is an important factor in circuit design. 
As solid state devices took over vacuum 
tubes, it was discovered that temperature 

Figure 1. 
loudspeaker 

microphone 

changes had a great effect on the perfor-
mance of the amplifier. To improve the 
operating characteristics of the circuit, 
"feedback" was introduced. 
Feedback is not new   

to electronics. It has 
been an important part 
of the design of 
vacuum tube ampli-
fiers and has been a 
factor in electronics 
from the earliest days. 
Figure 1 illustrates a 

feedback example with 
which most readers are 
familiar. If you turn the 
amplifier on, it will 
pick up the sounds of 
the microphone, repro-
duce them in the loud-
speaker, and have 
them picked up again 

Figure 2. 

c, 
 1(  

by the microphone and re-amplified. This 
has been termed "feedback" and that is 
precisely what it is: in this instance, posi-
tive feedback. 
The microphone is used to regenerate 
a previously amplified signal. Amplifiers 
employing positive feedback have a very 
special classification. They are identified 
as oscillators. 
Figure 2 illustrates a Hartley oscillator. 

The capacitor C3 in parallel with coil Li 
is a resonant or tuned circuit. This 
"tank" or tuned circuit will display max-
imum voltage output at only one fre-
quency and returns a portion of this 
signal back to the base of Qi. 
There are various other types of oscil-

lators, usually named after their inven-
tor. All attempt to produce a continuous 
output at a specified frequency. The 
stability of the oscillator can be improved 

ic, 

 o + Vcc 

 .output 

feedback path 
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'feedback path 

with the use of a quartz crystal. 
Quartz exhibits piezo-electric charac-

teristics. When a voltage is applied to it, 
the quartz will vibrate at a specific fre-
quency determined by the thickness of 

have been replaced 
with phase-locked loop 
(PLL) technology. 
Most amplifiers do 

not have positive feed-
back. Positive feedback 
results in undesirable 
amplifier oscillations 
and pulses. Therefore, 
"negative" feedback is 
designed into their 
operating parameters. 
Negative feedback is 
used to stabilize the 
amplifier, decrease dis-

tortion, increase the frequency response 
and change impedance. 
Figure 4 is an illustration of a common-

emitter amplifier using DC and AC feed-
back. The DC feedback stabilized the 

Figure 4. 

feedback path 

Ri 

the crystal. 
Figure 3 illustrates a crystal controlled 

oscillator. Crystal X, will oscillate on one 
specific frequency. Capacitors C, and C3 
control the amount of feedback. C, is a 
"trimmer" used to slightly adjust the os-
cillator frequency. This circuit is essentially 
a common-emitter amplifier employing 
positive feedback. 

Oscillators are highly specialized ampli-
fiers. In recent years many of their tasks 
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output 

biasing of the transistor. R4 is not 
bypassed with a capacitor in this design 
and when an input signal is applied, the 
voltage on R4 will vary. This will increase 
the input impedance. 
R, can be used to employ collector feed-

back. If the temperature increases, the 
gain of the transistor will increase. This 
will result in more current flowing 
through the transistor, resulting ultimately 
in thermal runaway destroying the 
device's junction. 
R, is connected to the collector; 

when the collector current starts to in-
crease, collector voltage will drop and 
It;s voltage will also drop reducing the 
bias voltage. 

If Q, had to be replaced with a new 
transistor with different characteristics, 
R, would again stabilize the circuit and 
help keep the amplifier operating in its 
originally designated parameters. 

U. 0 
Ed Montgomery currently is an electronics 

teacher in the Fairfax County school system. 
He has taught broadcast engineering at North-
ern Virginia Community College and worked 
as a broadcast engineer for several radio sta-
tions. He can be reached at 703- 971-6881. 
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Auditronics' new 210 may look like more of the same, but... 
Our new 210 radio console looks remark-
ably similar to our 12-year-industry-
leading 200 radio console...until you look 
beneath the surface. Inside the 210 you'll 
find improvements in every section you 
can hear and use. From our new lower-
noise input preamplifiers to our new 
transformerless output modules. From 
our new overbridge and broader acces-

sory selection to our standard clock/timer 
with sequencer capability that you can 
slave to your house system. 

All-new modules include an upgraded 
telephone interface with direct recorder 
output that doesn't require an input 
module or third bus. All output modules 
are identical full-featured stereo so you 
can interchange at will, and you'll need 
fewer spares. 

Manufacturing innovations throughout 
the 210 allow us to deliver Auditronics' 
quality at a price you'll find very attrac-
tive. In addition, you get our factory-
direct warranty service for the first year, 
backed by Auditronics' legendary lifetime 
technical support. 

Your radio console for the 90s is the 
Auditronics 210. 
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KRVN: The Farmers' Favorite 
by Dee McVicker 

Lexington NE KRVN-AM, along with 
later arrival KRVN-FM, was raised by 
Nebraska farmers and ranchers in two 
old farm houses. Joined together, the 
two farm houses had no insulation to 
speak of and heat was generated by old-
fashioned steam boilers. 
These humble beginnings are now 

history. Recently, the "best farm sta-
tion in the nation" moved into a new 
facility. In sharp contrast to the old farm 
houses, the new 7300 square foot build-
ing not only has modern heating, but 

The studio complex of KRVN, Lexington, NE 

is environmentally efficient, with 4' 
earthberm construction and heat 
pumps that use ground water for heat-
ing and cooling. 
To the 3000 or so farmers and ranchers 

that make up the Nebraska Rural Radio 
Association, an organization that owns 
commercial Lexington stations KRVN-
AM/FM as well as Scottsbluff stations 
KNEB-AM/FM, this move was a commu-
nity achievement. Part owners of the 

FACILITIES 
SHOWCASE 

stations, these 3000 members are voting 
participants in what serves as their 
information source for weather and mar-

ket reports. 
Given the importance placed on KRVN-

AM by member farmers and ranchers, 
the director of engineering for the two 
stations, Vern Killion, didn't take the 
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move lightly. He made uninterrupted 
service a top priority. "But," he said, "we 
didn't waste a lot of time. We did basic 
planning and then a lot 
of it was fitting our ex-
isting operation in with 
minimum disturbance 

Sound of silence 
The building, erected 

originally for the Fed-
eral Land Bank and 
Production Credit As-
sociation, would easily 
accommodate the sta-
tions' needs, according 
to Killion's initial assess-
ment. However, there 
were still concerns 
with sound-proofing 
studios as well as wiring the building for 
radio. 

After initial blueprints were drawn up, 
Killion worked directly with a construc-
tion contractor rather than through the 
architecture firm. Said Killion, "We 
worked directly with the contractor on 
a cost-plus basis so we (would) not have 
to waste the time of going through a 
month to six weeks of architectural draw-
ing and documentation!" Although he 
doesn't recommend this for every studio 
project, for some it can save money and 
time. 
Of the changes he would make to 

the building, sound-proofing was one 
of the most critical. Double layers of 
1/4" plaster board were mounted on 
mechanical isolators to 2x4 stud walls, 
along with a coating of sound absorp-
tion panels. 
The panels, or Conwed Silent Acousti-

cal tile, were hung floating, explained 
Killion, "and the cavity between the 
plaster boards was stuffed with fiber-
glass wool." 
In addition, the walled partitions 

were sealed ceiling to floor, "so there's 
no direct air path between studios," said 

Killion. 
Once the building was radio ready, 

Killion moved in the master control stu-
dio, the AM and FM production studios, 
an FM automation studio, a newsroom 
and news booth, and what is referred to 
as the farm production studio. With the 
exception of consoles and some re-

Air talent Dick Reynolds mans the controls at the station's on-air 
studio. 

INC 

Systems With Reliability 

corders, most of the equipment that re-
sides in the new facility was brought 
over from the old farm houses. 
Ampex 440 generation reel-to-reel 

recorders, for instance, were moved to 
the new building from the old facility, as 
was a Schafer 900 automation system. 
Comprised of six tape sources, the 
Schafer was installed in the FM automa-
tion studio for full-time music automa-
tion of the station. 
Encasing the automation studio is 

what Killion refers to as the "sound 
lock." The studios, arranged in a "U" 
shaped pattern, form the outer glass wall 
of the sound lock, with the FM automa-
tion studio and an FM storage library 
located in its center. 
"The automatic logging equipment for 

the AM and FM remote controls is lo-
cated there, too;' said Killion, adding 
that the sound lock effectively isolates 
these noisy components from the stu-
dios. 
Adjoining the sound lock's glass door 

is the master control studio, which airs 
both the AM and FM sides of KRVN. 
However, except for weather and news 

(continued on page 42) 
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Hints for Healthier Hardware 
(continued from page 33) 

disk, literally gouging out part of the sur-
face, and destroying data. 
To combat this, line filters and surge 

suppressors are used to prevent voltage 
spikes while uninterruptible power sup-
plies (UPS) to protect the computer from 
power failures and brownouts are found 
in many installations. 

Additionally, there is just plain old 
mechanical fatigue. The bearing in your 
hard drive may die, or one of the mem-
ory chips weakened by a surge months 
before might finally give way. 
Therefore, most computer users agree 

that regularly scheduled backup routines 
are necessary to ensure a copy of impor-
tant data %ill survive even a case of cat-

Translator 
Heritage 
(continued from page 34) 

weeks after receipt of an order. FM trans-
lators are Tepco's principal product, so 
technical support is excellent and respon-
sive. 
Both firms also produce companion 

multiple output amplifiers that can be 
driven with 1 W of RF power, used when 
multiple communities are to be served, or 
when extra power is needed for dually-
polarized antenna arrays. 
Next month, I'll discuss sites, antenna 

hardware and coverage. 

Howard L. Enstrom is a broadcast consul-
tant, and president of FM Technology Associ-
ates, Inc., a firm specializing in design and 
sale of FM translator equipment. He has 
owned and managed an AM station. He can 
be reached at 30925 Vista View, Mount Dora, 
FL 32757. Phone: 904-383-3682; FAX: 
904-3834077. 

astrophic computer failure. 
If you don't have such a program *_.[ 

place, let me urge you to do it immediately. 
Yes, computers are much more reliable 
than in past years. But problems do occur. 

kind comes to mind when I recall one 
traffic manager complaining how her 
backups were taking several hours each 
week. This, on a small 10 MB hard drive! 
Checking matters out, 1 found that the 

. . . regularly scheduled backup routines are 
necessary to ensure a copy of important data 
will survive even a case of catastrophic 
computer failure. 

Like EBS, it may seem like a waste of 
time, but the first time you are able to re-
cover lost data from a backup, you will be 
thrilled it was there. A backup program is 
truly the cheapest insurance policy you'll 
ever buy. 
And your computer does have enemies. 

Keeping it clean 
it is astounding how carelessly many 

people will treat their computer simply 
because it turns on day after day without 
trouble. 
Look at Figure 1. It shows the relative 

sizes of things found in the common com-
puter. Notice how a human hair is as 
much as 10 times larger than the normal 
distance between the hard disk and the 
head. Or how even particles of cigarette 
smoke on the disk are like driving your car 
on a road filled with three foot boulders! 

Yes, you may have little "boulders" 
floating around your computer, ready to 
crash into the head, or gouge out data 
from the disk itself. 
The "clean" rooms of yesteryear are a bit 

of overkill, but it is safe to say that most 
computers can benefit from moving the 
ash tray to another table and cleaning out 
the dust and such from time to time. 
However, there is more that you must 

do to maintain your computer in peak 
operating condition. 
An indication of clutter of another 

traffic program left files behind for every 
day it was used over the past two years— 
hundreds of them! 
We deleted the useless files and ran a 

defragmentation program. The backup 
now took about five minutes! 

Making the pieces fit 
Such dramatic improvement can be 

made because of the way a disk puts files 
in the first available space. Over time, as 
you shrink some files and enlarge others, 
your disk gets filled with lots of little 
"pieces" of files. 
When the disk is new, for example, files 

are placed in order: AAABBCCCCDEE 
(each letter representing one sector or unit 
of disk space). Graphically, we could rep-
resent it as indicated in Figure 2A. 
Suppose you deleted file "B" and re-

placed it with one that was longer, then 
deleting file "E." If you could "see" the 
files on the disk, they would now be in 
the order shown in Figure 2B. Notice 
that "F" is in two places with empty 
space in between. 
Over time, newer files can be split in 

four, five or more segments, which takes 
the hard drive head more time to locate, 
with a greater chance for error as the 
head moves to each one. 
A defragmenter program eliminates 

wasted space and puts all the program 
pieces back together again. This speeds 

World proven. And improved. 

First, there was the 
original TEX-20 FM 

exciter from BEXT. It 
was bulletproof. It was 
priced right. It found its way into over two 
thousand FM stations around the world. 
Owners raved. 

Next, this popular exciter was redesigned. 

Front panel frequency selection, a BEXT 
advantage, is now accomplished in 10 kHz 
increments. Custom phase locking is provided 
for compatibility with external references. The 
TEX-20's internal layout is now completely 
modular, so testing and service are accomplished 
easily and quickly. The capacity to run on 24 
volt DC is added. Main operating parameters 
are brought out to the back panel for remote 
control, including remote raising and lowering 
of output power. Specifications are enhanced. 

• 

MIT 

• 

The BEXT 24- hour Service hotline, olq-448-2051 

Now, stations have 
found the TEX-20 " flaw-
less" and "perfect in 
every way" (we're not 

making this up). Nearly three thousand are in 
the field, in most cases with BEXT amplifiers 
at the output. More and more FM's are finding 
that they don't need to spend more to get 
more reliability, features, or performance 
from their transmitters. 

The TEX-20 is a phase locked loop exciter 
with continuously variable output power from 
2W to 20W - other BEXT exciters produce up 
to 80W. Our FM amplifiers are available from 
100W to 30,000W ( the solid state, broad-
band, 250W and 500W are our most popular). 
Delivery is prompt, direct from our San Diego 
offices. 

Call BEXT today for more details on our wide 
range of products. 

739 5th Avenue 

San Diego, CA 92101 

619-239-8462 

up disk access times as it does so, since 
the head reads the file in one motion. 
See Figure 2C. 

So, after the defragger utility is run, the 
files would look like this: AAACCCDIFFE 
Defragging is less important than back-

ing up, but after a computer has been in 
use for a while, you'll find that it makes a 
real difference. 
Next time out, we'll consider a few of the 

programs available that will help with 
backups, defragging, and more. 

Barry Mishkind is a consultant and contract 
engineer in Tucson. He can be reached at 602-
296-3797, or on FidoNet 1:300/11. 

Fishing For A 
Phone Number? 
Catch it in the 

1990 Radio World 
Annual 

—The Industry Source for 
Manufacturer, Supplier, 
NAB and FCC Phone List-
ings, as well as Product 
Information, Company 
Profiles, Buyers Guide 
Reprints, RW's 1989 
Editorial Index, Reference 
Material, and More 

o 
0 

Send S14.95 for each Annual to: 

RW 1990 Annual 
P.O. Box 1214 

Falls Church, VA 22041 
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Transmitter Monitor 
by John Fischer, CE 
KFOU-FM 

St. Louis MO Our FM transmitter and 
studio are separated by about four miles. 
We had need of a transmitter status 

monitor which was independent of the 
power source at the studio so the DJ on 
duty would know the status of the trans-
mitter at all times, even during power 
outages at the studio. 
Considerable confusion results during 

times when studio power fails concern-

easily obtainable and designed a reliable, 
low-cost status monitor with battery 
backup for local power outages. A green 
LED indicates transmitter operating and 
a red LED indicates carrier Off condi-
tion. 
We used the following parts: 
• Radio Shack catalog #12-716 AM-
FM portable receiver 

• Magnecraft W67 CSX-1 relay 
• GE 5 or other NPN Germanium 

transistor 
• Radio Shack 276-2072 IRF 511 MosFET 

Figure 1. 
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ing the transmitter. This unit also helps 
during times when the audio chain fails 
by helping the staff to know the trans-
mitter status. 
We used parts that were on hand or 

• Radio Shack 23-181A 6 volt 2.5 AH 
battery 

• Radio Shack 9 volt 250 ma. power 
supply 

• 10 ohm, 10 watt resistor 

We Need Your Tech Tips! 
RW's new Workbench page needs your quick fixes, 
short build-it projects and favorite tech tips. 
You've spent those late nights perfecting them; 
now let us know. 
Send it on 5 1/4 " floppy in WordPerfect or ASCII 

or MCI mail to:302-7776. Or FAX us at 703-998-2966 
or mail it to PO Box 1214, Falls Church VA 22041. 
Share your expertise with your engineering col-

leagues by getting your tech tips published in Ra-
dio World and get paid while you help others. 

• 2 each 33 K 1/2 watt resistors 
• .001 capacitor 
Construction is fairly simple. Refer 

to the diagram. In the portable re-
ceiver, locate pin 12 on ICI. There is 
a positive voltage here of around .7 volts 
when the station carrier is present and 
around 0 volts when no carrier is 
present. 

Connect to this point for the control 
voltage. Mount a phono socket in the re-
ceiver to couple the control voltage to the 
relay circuit as per the schematic. The re-
ceiver ground is the reference for the 
control voltage. 

John Fischer can be reached at KFOU-FM, 
85 Founders Lane, St. Louis MO 63105. 

AM Service at Risk 
(continued from page 32) 

has adopted rules to encourage inter-
ference reduction efforts between sta-
tions. With the proposed 50 kW power 
limitation for Class Ills (Class IVs aren't 
eligible), the mechanism is in place to 
enable a station to pay another to go 
dark and then expand into its former 
coverage area. 

Interestingly, though, the proposed 
increase in the first-adjacent channel 
protection ratio from 0 dB to 16 dB sti-
fles this plan. Today, 0.5 mV/m contours 
of first adjacent stations are not permit-
ted to overlap. Under the proposed 
rules, overlap of 0.5 mV/m and 0.079 
mV/m contours is prohibited. Since 
many first-adjacent 0.5 mV/m contours 
are close today, there will instantly be 
massive amounts of 0.5 mV/m and 0.079 

The VISION MOBILE STUDIO 

Increase your 

MOBILITY, 
VISIBILITY, 
PROFITABILITY... 

with a powerful, compact, fully 
equipped, easy to use mobile 
remote broadcasting studio, 
designed for your needs. 

VISION MOBILE STUDIOS 
VOYAGER RV CENTER, INC 
79 OLD PALATINE ROAD 
WHEELING, ILLINOIS 60090 

PHONE: 1-708-537-1770 
FAX: 1-708-537-1899 

mV/m overlap. 
We've looked at a lot of stations that 

might be able to take advantage of the 
interference reduction rules. With the 
present 0 dB ratio, it's practical. Increase 
the protection ratio to 16 dB, and the 
number of stations you would have to 
take off to comply with the new inter-
ference standards becomes prohibitive. 
It's first-adjacent gridlock. 
The 16 dB ratio, by the way, comes 

from the Angell study, which shouldn't 
be used as the sole basis for establish-
ing an interference ratio. Moreover, in-
terference between stations is not AM's 
biggest problem. 

Words to live by 
There is hope for AM—even in a digi-

tal world. The band has some desirable 
propagation characteristics that can't be 
matched by DAB, either terrestrial or sat-
ellite. But we need rules that are pro-
service, not anti-interference. What can 
we do? 
Don't tighten interference standards. 

Interference between stations will take 
care of itself as stations leave the air. 
Increase the power limit of Class III 

stations to 50 kW. 
Permit stations to improve service by 

receiving interference in newly ex-
panded coverage areas if no interference 
is caused to other stations. 
Any station going off the air now gets 

a preference for digital audio broadcast-
ing, if such a preference is given to sta-
tions in the future. This will keep sta-
tions from hanging on just to see how 
DAB plays out. 

If this plan is adopted, I claim a "pi-
oneer's preference" for Travelers' Infor-
mation Stations in the expanded band. 
Next month, we'll take a look at the 
rules proposed for that territory, and see 
why WOW won't be racing to move to 
1650 kHz. 

Steve Crowley is a registered professional 
engineer with the consulting firm of du Treil, 
Lundin & Rackley, Inc., 1019 19th Street 
NW, Third Floor, Washington, DC, 20036. 
He can be reached at 202-223-6700, or by 
FAX at 202-466-2042. 
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Setting Your Sights 
On Better Planning 
Visualize Your Goal and 

Then Act Accordingly 

by John M. Cummuto 

Downers Grove IL Chicago's an in-
teresting town. Over the years it has 
lost its position as the number two 
population center, and some of the in-
dustries that called Chicago home have 
gone the way of the dinosaur. But, be-
ing the vibrant, work-ethic engine that 
it is, the city just won't give up striving 
to be number one at as many things as 
possible. 

MUNNEMMIG 
MANAGER 

Thus was born the Sears Tower: the 
world's tallest building. But the decision 
to build the highest structure on earth 
was just the initial cell in a very complex 
organism, eventually resulting in the 
architectural monument at the south end 
of Chicago's downtown business center. 
What does this have to do with en-

gineering management? Well, while you 
probably won't be building any 100-plus 
story structures, you continually face 
projects, large and small, that require a 
methodical, planned approach, to result 
in success. Building that successful pro-
ject outcome is much like building a 
building. So, let's start at the beginning. 

The vision 
Before any investors would consider 

buying into the idea of this huge office 
building, before any blueprints were 
drawn up, before the first bag of concrete 
was ordered, someone had to have a 
vision. The vision was simply a relatively 
clear picture of the desired result. 

In the case of the Sears Tower, that 
result was a big building. In your case 
it might be a new studio, a directional 
array that's in spec, or a desired SNR. 
Whatever it is, you have to start with 

a clear definition of where you're trying 
to go. 
From this "vision" stage, the planning 

process is one of funneling your way 
down from the generalities to the spec-
ifics. I call it moving from the macro 
picture to the micro picture. This may 
sound simple and obvious, but I've seen 
many professionals who tried to build 
the big picture by first concentrating on 
specific sub-elements and then on 
stringing them together. 
What they ended up with was a bunch 

of parts that wouldn't fit together. So, 
you have to build your plan, by work-
ing downward from the overview. 

The strategic view 
The first step in moving from the 

macro picture to the micro picture is that 
of developing your strategy. It may 
sound silly, but whether you're building 
a completely new studio or just replac-
ing a cart machine, you will either cons-
ciously or unconsciously create a 
strategy. 
Your strategic view does not deal with 

details. It's more of a what approach to 
the task rather than a how mentality. And 
while strategy speaks of the major moves 
in a project, in broadstroke terms it also 
deals with the why questions. Not just, 
"Why are we doing this task?", but also, 
"Why do we do this step first, this step 
second, and so on?" 
Now that we have our vision, our 

what and our why elements in place, it's 
time to look at the how. That brings us 
to the Tactical View. 

The tactical view 
Where strategy deals with the big pic-

ture, tactics involves the implementation 
of strategic goals on the local scene. A 
military strategy might involve capturing 
an entire island, but the individual tac-
tics would deal with securing a specific 
beach, bridge or hill. 
More than that, the tactics would in-

clude how we will capture the beach, 
where the strategy simply said that we 
will capture it. In the case of broadcast 
engineering, tactics would include the 

. . . whether you're 
building a completely 
new studio or just 
replacing a cart machine, 
you will either consciously 
or unconsciously create 
a strategy. 

specific job assignments and the step-by-
step instructions that go with them. 
While taking the time to plan all this 

out in advance for a small project might 
seem inefficient, the larger the task the 
more necessary these steps become. I've 
met more than one person in my life 
who was unemployed because of trying 
to ad-lib through a complex project. 

The logistical view 
In almost every project situation, you'll 

be dealing with management and/or 
bean counters. At some point in the 
preparation process, you're going to 
have to stop painting "blue sky" pictures 
in your communications to these people 
and start talking dollars, cents and other 
resources. 
A contractor can have the best 

blueprints and the finest tradesmen, but 
if the bricks and mortar don't arrive on 
the job at the right time nothing gets ac-
complished. And if the funding and 
ordering of those bricks and that mor-
tar aren't planned and executed ahead 
of time, you can count on their being 
late. 

Logistical planning involves all the 
components of a successful outcome. It 
is a resource analysis and planning proc-
ess, which includes everything from the 
necessary physical space to do what 
you're planning, to having the materials, 
equipment and people to put it all 
together. 
Whatever you do, don't skip lightly 

over the importance and potential cost 
of that last element. People are the best 

(continued on page 42) 

If You 
Thought You 

Couldn't Afford 
ITC Quality... 

...Think Again! 
The new ITC Series 1 cart machine has all the features 

and durability ITC is famous for, with a price that's 
realistic for any size budget. Pound the buttons, ram the 
carts in, give it your worst. The Series 1 is designed to 
take anything you can dish out, play after play. Don't be 
fooled by the price tag, this is not a cheap "economy 
model". The newest advances in mechanical and 
electrical technology have been incorporated into the 
Series 1 to provide premium quality and faultless 
operation. Call Broadcast Supply West today and find out 
how easy it is to purchase a quality Series 1 machine. 

BROADCAST SUPPLY WEST 

America's Full-Time Broadcast Supplier 

1-800-426-8434 
ORDERS • INFORMATION • SPECIFICATIONS 

BSVV *7012 27th Street W • Tacoma, WA 98466 • FAX 206-565-8114 
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KRVN Touches the Heartland 
(continued from page 38) 
bulletins that operators interrupt FM 
automation for, the master control stu-
dio's primary function is to broadcast 
AM programming. 
Said Killion, "If we need anything 

live (for FM) we do it from the FM 
production studio!' Whereas sporting 
events are typically aired from the FM 
production studio, weather alerts for 
the FM are typically broadcast from 
master control. 

Master control hardware 
For the master control studio, Killion 

purchased a new Broadcast Electronics 
Mix Trak 90 console. Surrounding the 
Mix Trak, in solid oak furniture made by 
a local cabinet-maker, are two new 
Broadcast Electronics Dura Trak 90 cart 
machines, as well as four Ampex 440 
reel-to-reel recorders and two Technics 
SP-15 turntables imported from the old 
facility. 
Presiding over the 2-track studios are 

Arrakis 2000-C consoles, one each for 
the AM and the FM production studios. 
Along with the equipment brought over 
from the old facility for these studios, 
including Ampex 440 generation reel-to-
reel machines, ITC cart machines and 
Technics turntables, Killion installed 
Nakamichi CD players. 
"We're going into CD very slowly," 

related Killion, stating that although 
KRVN-AM is primarily a farm news and 
weather service, country music record-
ings are dubbed from compact disc to 

cart to fill in part of the programming 
hour. 
For the newsroom, the stations also 

took advantage of current technology. 
Eight personal computers, including one 
that resides in master control, are net-
worked for access to UPI, AP and other 
data services stored on hard drive. 
Separating farm and agriculture actu-

alities from news, the farm studio is 
manned by three full-time farm reporters. 
Likely to be the largest staff of its kind 
in radio, according to Killion, the farm 
reporters produce their reports on the 
studio's RCA console. Although an early 
generation solid state, Killion elected not 
to replace the console because "most 
everything that is done in there is voice 
only." 

Wired for audio 
To tie a variety of audio sources to-

gether into one common bridge for 
complex-wide access of feeds, Killion 
married several distribution amplifiers. 
"We have a common feed and each stu-
dio (operator) bridges across for what-
ever feed it wants to utilize," he ex-
plained. Currently, there are 30 audio 
sources—including inter-studio feeds 
and network feeds—available to each 
studio. 
In addition, a dozen telephone feeds 

are brought in via Comrex frequency 
extenders that studios can call up for on-
air telephone broadcasts. Comrex decod-
ing is available in both the master con-
trol studio as well as the FM production 

studio. 
For wiring, Killion looked at other re-

cently constructed facilities to get ideas. 
Finally, he settled on 25-pair, unshielded 
and balanced cable because of its repu-
tation for eliminating crosstalk. He hasn't 

regretted the decision, stating that this 
telephone technique gives the stations 
the flexibility to expand at any time. 

Killion reports that the new facility re-
quired over a mile of coax cable, more 
than 20 miles of wiring and 15,000 con-
nectors. 

Dee McVicker is a free-lance writer and 
regular contributor to RW. To inquire about 
her writing service, call 602-899-8916. 

Guide to Better Planning 
(continued from page 41) 

and worst parts of any planning process. 
They're like the opposite sex in that old 
saying, "You can't live with them and 
you can't live without them!' Consider 
your needs and theirs, every step of the 
way through the planning and execution 
stages of your project. 

You are the general contractor 
The general contractor on a building 

job is the orchestra leader. That's the per-
son who makes sure that the electricians 
get on the site at the exact moment in the 
process that their contribution is needed 
and that their required supplies arrive 
simultaneously. The general contractor 
watches the budget, the clock and the 
quality. 
That's you. 
If you're managing a department, a 

station or a business that is planning and 
executing a project, you have to be the 
general contractor. It's your responsibil-
ity to keep everything in harmony. That 
does not mean that you need to get in 
there and do the work yourself, but you 
do have to know what is being done. 

Maybe in your situation you are both 
the manager and the doer. Be careful if 
that's true. You can easily fall victim to 
the "forest for the trees" syndrome, 
meaning that you're so bogged down in 
details that you've lost the overall vision. 
Step back every once in a while and see 
how it all fits together. 
And that's the art of planning. You 

may never be involved in a project that 
busts up through a low cloud deck like 
the Sears Tower, but when you're up 
against an ambitious engineering proj-
ect it can seem just as tough. 
Plan your work and work your plan. 

Move from the big picture to the details, 
don't forget the people and the logistics, 
and you should have it all work out fine. 
Yes, there will be unexpected turns in the 
road, but you'll be able to negotiate them 
better when everything else is organized 
and in place ahead of time. 

e. . 
John Cummuta is president of Advanced 

Marketing Concepts, Inc., a broadcast 
management and marketing consulting firm, 
and a regular RW columnist. He can be 
reached at 708-969-4400. 

More Power To You. 
• e 

MAXIMUM VELOCITY AND MINIMUM ATTENUATION 

That's what MYAT rigid line and RF components deliver. We manufacture them using highest quality 
pure copper or aluminum, and thoroughly test each one before shipping. Princeton University's 
Plasma Physics Laboratory evaluated MYAT performance, and chose our components 

for their research reactor. 

RELIABILITY AND LONGEVITY 

They're important to you—and to us. So we use non-galling silver plated beryllium 
copper contact springs, brass elbow reinforcements and pure virgin Teflon inner 
supports. Every MYAT rigid line section and component is warranted for a full 
year. That's why you'll find the bright blue MYAT logo in transmitters and sys-

tems by Harris, Acrodyne, QEI, Micro Communications and Broadcast Elec-
tronics. And at thousands of broadcast stations worldwide. 

SERVICE AND SUPPORT 
• 

Need a replacement last? Check our catalog—virtually every item listed is ready 
for immediate shipment. Not sure what you need? Ask a MYAT engineer for tech-
nical assistance. Unusual requirements? Our computerized design and testing facili-

ties turn them into "routine" projects. We did it with high-power 9V16" 50 Ohm line 
for KGON-FM's multi-station tower, and we can do it for you. 

Whether you're planning a new tower, upgrading an older installation, or coping with an 
emergency, MYAT power is as close as your phone. Put it to work in your RF transmission 
system. Contact your RF distributor, or phone us at (201) 767-5380. 

• 

MYAT, INC 
Manufacturers of RF transmission equipment since 1951. 

40 Years of Experience, 40 Years of Excellence. 
380 Chestnut Street • P.O. Box 425 • Norwood, NJ 07648 • Tel ( 201) 767-5380 • Fax ( 201) 767-4147 
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NSN Keeps Watch at KSNO 
by Vic Garrett, Ops Mgr 
KSNO 

Aspen CO Two years ago, we changed 
KSNO from an "oldies" rock format to a 
satellite delivered program service. Com-
bined with a new automation system, this 
low cost format fit a niche not served in 
our area. 
After the system was installed, KSNO 

engineering established a local "off-
premise" control point at an answering 
and security alarm service company so 
that we could leave the station unat-
tended on nights and weekends. 

1989. The company claimed it would link 
our stations to its Command Center via 
satellite and run the transmitters and EBS 
systems around the clock. 
NSN further guaranteed full FCC rules 

compliance for off-premise control, li-
censed engineers on duty, immediate re-
sponse to out-of-tolerance conditions and 
said it would provide all of the satellite 
equipment necessary for one monthly fee. 
Despite reservations, we agreed to sign up. 

Installation 
A few days 

begin, a site 
before installation was to 
survey crew determined 

where and how to lo-
cate the 1.8 meter trans-
mit/receive dish on our 
roof. Mounting the off-
set feed dish, complet-
ing the aiming process 
and addressing the sys-
tem took less than one 
day. 
The following day, 

NSN sent an engineer 
who, together with our 
contract engineer, con-
nected the NSN PC-
type computers to the 
satellite system and 
our AM and FM remote 
controls. 
KSNO's AM and FM 

transmitters are at different sites and use 
different brands of remote controls—the 
FM uses a Moseley MRC-1600; the AM 
has a Burk TC-8. In order to become 
compatible with NSN, we added the 
CRT option to the Moseley and bought 
the computer interface for the TC-8. 
The National Supervisory Network 

computers plugged directly into these RS-
232 ports, and we were ready for setup. 
Our engineer typed in the definitions of 

all our remote control channels into the 
NSN SETUP program, as well as analog 
upper and lower limits, alarms and 
descriptions of what the Raise and Lower 
commands did for each transmitter site. 
This information was then uplinked via 
satellite to the National Supervisory Net-
work Command Center. 
Next, our engineer installed the Emer-

gency Broadcast System interface. This 
required a quick tie-in to our air chain 
audio, EBS decoder, encoder and re-
ceiver, off-air audio monitor, and a tele-
phone line that provides a back-up au-
dio link for EBS functions. 

NSN's 1.8 m VSAT dish (center), atop KSNO's downtown Aspen 
studios, connects the station to the network. 

This system failed immediately in sev-
eral areas. Thus, we were somewhat skep-
tical when we were approached by the 
National Supervisory Network in late 
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NSN service 
After six months, I have been very 

impressed by the quality of service we 
receive from the staff of NSN. The com-
pany reacts instantly to technical prob-
lems day and night and has been able 
to restart our transmitters after a power 
fluctuation faster than I have been able 
to get into the control room—even 
though I have been in the station! 
NSN changes the power on our AM 

transmitter reliably and even notified the 
FAA when our tower lights were out one 
night due to a malfunction in the auto-
matic light switch. All of our technical 
data—including EBS activity—is logged 

REPORT 
every 30 minutes, or more often in the 
event of alarms. I receive weekly sum-
maries of all logs, ready for me to sign 
and place in our station log. 
The NSN staff is available day and night 

to help us—I don't even call by telephone 
now, I just send a message through the 
satellite system. The satellite system is very 
efficient and they answer quickly with 
whatever information I need. 

Once, I sent them a suggestion for an 
improvement in the software. They 
made the change, compiled the program 
and sent it via satellite directly to our 
computers. They telephoned when the 
transmission was complete, I pushed 
one button on the keyboard and we had 
our new feature! 
NSN's Trend Analysis Graphs have 

provided us with long-term plots of our 
technical performance that have let our 
engineer solve problems that appeared 
"intermittent" until tracked over time 
and correlated with other parameters. 
NSN's services are a lot more than any-
thing I ever expected them to be. 

Editor's note: For more information on the 
National Supervisory Network, contact Bill 
Sepnwier at 1-800-345-8728, FAX: 303-949-
4364, or circle Reader Service 56. 

AMPLIFIERS AND CONTROL PREAMPLIFIERS 

DEDICATED TO THE BROADCAST AND VIDEO 

PRODUCTION INDUSTRIES 

Bryston BP-5 preamplifier 

Brysto.roaches the broadcast and video production industry requirements for high 

quality, musically accurate, and reliable power amplifiers and control preamplifiers 

with the same integrity and commitment to excellence that has earned Bryston its 

leading position in the Canadian power amplifier industry for the past 15 years. 

Whether your requirements are for. 50 watts, 800 watts or anything in between 

Bryston amplifiers can satisfy your every power need. Standard features include such 

things as dual power supplies, completely independent stereo channels, balanced XLR 

connectors, clipping indicators, gain controls, rack mounting, and bridgeable 

switching. 

Bryston 2B-LP power amplifier 

Other models include Bryston 3B. 46 and GB with output 

range from SO to IN» watts. 

When a highly versatile and reliable control preamplifier is needed, then the Bryston 

BP- 1, BP-4 or BP-5 provides all the flexibility required by the professional broadcast 

and video production industries. Features include such things as balanced XLR 

connector, cartridge load adjustment, high overlaod threshold. I space rack mount and 

fully discrete gain blocks. For further information contact: 

Lbucurgnu 
1.1..4,11 Mal konne I 61 

Tel:(416) 746-0300 Fax: 1416) 746-0308 

Brystonvermont Ltd. Tel: 1-800-673-7899 

FULL TWENTY YEAR 

WARRANTY 
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WZGC Gives Nod to CAT/Link 
by Dick Byrd, CE 
WZGC 

Atlanta GA In late March of this year, 
WZGC became the first radio station in 
Atlanta to use the QEI digital audio 
device known as CAT/Link. This new 
digital audio device, along with a T-1 car-
rier leased from Southern Bell Telephone 
Company, provides the station's primary 
studio-to-transmitter link (STL). 
I first became aware of digital T-1 car-

riers during conversations with a fellow 
engineer who was looking for less costly 
su, backup audio lines. A few days later, 
I received a timely call from a Southern 

Bell. 
Bell's marketing representative was 

anxious to discuss high speed digital 
service. The company's proposal showed 
that a 1.5 megabit-per-second digital link 

_USER 
REPORT 

called "T-1 Megalink" would cost slightly 
less than a pair of 15 kHz equalized 
audio lines. 
Shortly thereafter, QEI announced 

that it had perfected an interface that 
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We selectively buy used radio 
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broadcast equipment. Call Jim 
or Chuck today! 

635 SOUTH E ST. • P.O. BOX 

EQUIPMENT EXCHANGE 
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FAX 317-966-6321 
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would allow an FM broadcaster to cou-
ple the composite output of a stereo 
generator to a remote 
transmitter through the 
use of digital audio 
techniques. The carrier 
could be up to 5000' of 
#22 ABAM cable, a ra-
dio link in the 18 or 23 
GHz range, fiber optics 
cable or telephone com-
pany DS-1 (T-1) service. 

Trial by fire 
WZGC's QEI CAT/ 

Link has been in service 
for six months, through some of the 
most searing summer heat that Georgia 
sunshine can generate and under some 
of the most extreme RF levels outside of 
a microwave oven! During that time, I 
experienced only one outage in late 
August after an intense thunderstorm 

caused damage at the local central office. 
Explaining T-1 service is beyond the 

scope of this review (and reviewer), but 
it should be pointed out that this high 
speed digital service is the central ner-
vous system that interconnects the tele-
phone central offices. Once into the sys-
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QEIS CAT/Link is the primary STL at Atlanta's WZGC. 

tern, my circuit has the same priority as 
the phone company's—and it has the 
same "self-healing" characteristics. 
The circuit was installed as promised 

six weeks after the order was placed. The 
only special provision required on my 

(continued on page 50) 

Remote, Telco and 
STL Growth Rapid 
by Alex Zavistovich 

Falls Church VA Changes in the tech-
nology of remote, sn and telco products 
are taking place rapidly. As in some other 
product categories, "digital" continues to 
be the buzzword of choice and new equip-
ment is routinely springing up to make 
better use of the advantages of the digital 
domain. 
The promise of new technology for 

some, however, goes beyond even digi-
tal breakthroughs. At least one industry 
observer prognosticated a radio station 
of the future where almost everything is 
computer-controlled, allowing full-time 
operations to be conducted by skeleton 
staffs. 

Evolving technologies 
Jeff Detweiler, (2E1's domestic sales 

manager, said that in the area of STL, 
many stations are switching from analog 
to digital. He said his company's 
CAT/Link allows users to gain some 
noise improvement while also "squeak-
ing out that last bit of modulation!' 
However, he also said that it's "tough 

to make the 905 MHz STL user go with 
a T-1 telco line which might cost $40 per 

mile, even though there's some sound 
improvement!' For 15 kHz analog phone 
line users, CAT/Link can save them 
money when they switch to DS-1, Det-
weiler noted. 
In the realm of telco products, Gary 

Crowder, national sales manager for 
Gentner said that telco technology is still 
in the evolutionary stage. He pointed to 
56 kilobyte transmission schemes and 
Integrated Services Digital Network 
(ISDN), which allows for transmission 
of voice or data, as emerging technolo-
gies. 

WDTRY 
ROUNDUP 

These new technologies may be the 
cutting edge for telco gear. Detweiler 
commented that "high quality audio on 
switched circuits" such as these systems 
provide, will offer the user "flexibility 
and quality at a fraction of the cost" of 
current systems. However, he noted such 
systems are still "several years off!' 
Crowder also stressed that standard 

(continued on page 49) 

EBS EQUIPMENT 

Price 
$$357450 Model CEB Encoder-Decoder   

Model CE Encoder Only   
Model CE With Stereo Option   $405 
Model CD Decoder Only (REQUIRED FOR LPTV)  $320 
Receiver can be supplied to drive Decoder  $312000 

• Encoder FCC Type Accepted • Decoder FCC Certified • 
• Exceeds FCC Specifications • 

All interconnections to the EBS equipment are made through a barrier terminal block. 
No special connectors necessary. In stock—available for immediate delivery. 

GORMAN REDLICH MFG. CO 
FAX614-592-3898 • 257W.UnionSt. • Athens0H45701 • 614-593-3150 
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ntroducing the Gates Line 

of 1, 2.5 & 5 kW Solid 

State AM Transmitters. 

Gates. It's more than a name 

— it's a tradition of quality 

and value. To earn that name, 

these affordable new trans-

mitters had to meet the high-

est industry standards in five 

key areas: 

Value 

• Overall efficiency of up to 

72% cuts power costs. 

• Multimeter plus PA voltage, 

PA current, and forward/reflec-

ted power meters standard. 

• Output tuning included as 

standard. 

• Remote inputs com-

patible with both 1TL 

and relay-type remote 

systems. 

Durability 

• No tube failures, 

time-consuming 

adjustments or 

replacement costs. 

• Modular construc-

tion with easily 

accessible socketed 

MOSFETs. 

• "Chimney design" 

air handling keeps 

transmitter clean 

and dust-free. 

• 100% solid state "soft-failure" 

power amplifiers. 

Simplicity 

• Six independently adjust-

able power levels accommo-

date virtually all PSA/PSSA 

requirements. 

How the 
newest AM 
transmitters 

earned 
one of the 

oldest names 
in radio. 

on the air at the highest safe 

power level. 

• Bandpass output network 

has proven its lightning sur-

vival capabilities in the field. 

• Automatic instant AC restart. 

• Battery backed-up controller 

memory. 

Performance 

• Patented Polyphase Pulse 

Duration Modulation 

technoloe. 

• Unsurpassed reach with 

130% positive peak capability. 

• Minimal distortion, over-

shoot and ringing for crisp, 

"ear grabbing" sound. 

• Color Stat' front panel with 

signal flow block diagram and 

red Fault LEDs shows trans-

mitter status at a glance. 

• Rugged, dependable discrete 

logic controller. 

Reliability 

• Automatic overload power 

cutback keeps the transmitter 

Original circa- 1946 

Gates transmitters 

are still on the air to 

remind us that value. 

durability, simplic-

ity, reliability, and 

performance are as 

important right now 

as they ever were. So 

if you want an afford-

able solid state trans-

mitter with all the 

"old-fashioned" 

advantages, call 

Harris today for more 

information on the 

newest AM transmit-

ters — and how they earned 

the proudest name in radio 

-Ann HAREMS ULF 
Harris Broadcast Division 

Marketing Department 

P.O. Box 4290. Quincy. IL USA 62305-4290 

Tel (217) 222 8200 Ext. 3408 

Fax (217) 222-7041 
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POWER. PERFORMANCE. 
AND PROM'. 

What do you really need in a 
digital audio hard disk system? 
Simple operation, total creative 
control a high level of recording 
and editing pom er, and lower cost? 

Yes, Studer Dyaxis exactly. 

The New Dyaxis 2 + 2. Now provid-
ing 4-channel simultaneous playback, 
Dyaxis is the ideal tool for production 'culd 
post facilities where multichannel appli-
cations are required. New advanced 
features include overdub. multi-take 
record and programmable in/out, faster 
time-scaling, EQ and level change. 
(Original Dyaxis owners can upgrade!) 

Deets. Memo 
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Synchronization Is Easy. With the 
System Synchronizer and Timecode 
option. Dyaxis (and Dyaxis 2 + 2) is a 
master of sample accurate timecode-
based slave applications.With a click of 
the mouse, Dyaxis locks to SMPTE. 
EBU, VITC, video, and film tack 

STUDER INAMS 

••••• 

UIIISi simmn 
DOOtral STORAGE vvvvv 

Superb Audio Quality. Through 
Studer Editech Corporation's own pro-
prietary A-DID-A convertor implemen-
tation. anti-aliasing filter and analog 
circuit designs. Dyaxis has achieved a 
reputation for outstanding sound quality. 

RDAT Backs Up More. Dyaxis' 
integrated data RDAT subsystem stores 
all soundfiles along with their precise 
editing instmctions. 

Digital Compatilility. Dyaxis com-
municates with and transcodes between 
all major digital audio formats such as 
DASH, AES-EBU. SPDIE PD. SDIE 
601 and more. 

Studer Dyaxis—Designed For You. 
Discover digital technology that's flex-
ible, powerful and easy to use—all the 
right stuff at a price that might pleasantly 
surprise you. With Studer's legendary 
technical support and financial capabili-
ties. Dyaxis is a sound investment in 
your future. Call us at 800-3664900 for 
our free 12-page color brochure on 
Studer Dyaxis. or call any of our regional 
offices for an immediate demonstration. 

Picture your sound. On Dyaxis. 
From Studer, a name you can trust. 

STUDER REVOX 

Studer Revox America. Inc. 

1425 Elm Hill Pike . Nashville. TN 37210 

Tel: 615 254-5651 Fax: 615 256-7619 

New York 212 255-1462 Los Angeles 818780-4234 

Studer Revox Canada Ltd.. Toronto 416 423-2831 
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VAMP Does the Job at KFOG 
by Bill Ruck, Eng Mgr 
KFOG/KNBR 

San Francisco CA When KFOG 
moved into its new studios we knew that 
a microwave SU would be a problem 
because the new studio location was be-
hind a hill from our transmitter at Mt. 
Sutro. We had a path from our old stu-
dios at Ghirardelli Square to Mt. Sufro 
but it was on an STA "out of band." 
Many months were spent attempting to 
make a two-hop STL work on a Part 74 
frequency. 
Then I learned about the VAMP system 

from Graham-Patten Systems. GPS was 
going to make available a system that 
could be directly connected to any DS-1 
transmission system, including micro-
wave or telephone copper or fiber circuits. 
At the same time I had been research-

ing true digital 23 GHz microwave sys-
tems. Motorola was interested in break-
ing into the broadcast market with its 
equipment and the company was most 
cooperative with our system. 

REPORT 
KFOG now has a two-hop full duplex 

digital 23 GHz SU. The two audio chan-
nels are encoded with a VAMP in encoder 
at 16 bits/44.1 kHz into a 1.544 MHz DS-1 
bitstream at the studio. This feeds one 
microwave transmitter to a receiver on the 
roof of the Clay-Jones building, which can 
see both our studio and transmitter. 
From there it is demodulated, regener-

ated and feeds a second 23 GHz micra 
wave transmitter to a second receiver at 
our transmitter site at Mt. Sufro. Then 
the DS-1 bitstream is demodulated into 
left and right audio channels in the 
VAMP III decoder. 
Our digital sn, is about as transpar-

ent as short lengths of wire. The system 
has a greater than 90 dB dynamic range, 
measures distortion around the residual 
of our equipment (less than 0.01%), with 
flat audio response. 

Helpful hints 
There are a few things that you should 

keep in mind about this system. First, 23 
GHz transmission is definitely "short 
range." Those of you with 50 mile STL 
paths cannot use this equipment! 
The most significant problem at 23 

GHz is heavy rain cells in the path. 
Large rain drops are resonant at 23 GHz 
and greatly increase the path loss. When 
the path loss increases beyond the sys-
tem fade margin the system fades into 
noise. Because 23 GHz is now used all 
throughout the country, microwave 
manufacturers have a large base of 
experience to advise you on the suitabil-
ity of such a system for your area. 

Also, the VAMP system uses a stan-
dard CD D/A converter IC which also 
does error correcting. When you have a 
fade on a digital microwave, the error 
rate increases. Up to a point the D/A con-
verter is able to correct for errors. (Keep 
in mind that a CD has dramatically more 
errors than any microwave.) 
When the D/A converter runs out of 

error correction it mutes. Our experience 
is that when the path has problems we 
don't lose audio for any great amount of 

time but have tiny "holes" punched into 
the audio when the D/A converter 
mutes. They are in the order of 100 mS 
long, but they are annoying and sound 
exactly like a bad CD. 
Although the total "outage" time for 

our 23 GHz microwave system is proba-
bly in the order of less than a minute, 
it represents hundreds of very short 
mutes. 

Testing considerations 
Very few broadcasters are capable of 

checking or testing either DS-1 circuits 
or 23 GHz microwave equipment. If you 
have a problem with this equipment, 

you become blind. The specialized 
equipment for testing DS-1 circuits is 
rare outside of the telephone industry, 
and 23 GHz RP testing equipment is 
delicate and expensive to rent. For-
tunately, we have not had any problems 
with our system. 

If you've aimed a 950 MHz antenna, 
you know how easy it is to set up a path. 
At 23 GI-lz your error is less than a cou-
ple of degrees! One or two turns of the 
azimuth or elevation adjusting nut is all 
that it takes to go through the peak. If 
you don't find the highest peak you 
could easily find a minor sidelobe of the 
antenna and have much more path loss 

than predicted. 
In summary, a 23 GHz/VAMP digital 

microwave may not be the solution for 
everyone. However, in very congested 
areas like the San Francisco Bay area 
there simply may not be a channel in 
Part 74 to use. With relatively short (5-10 
mile) paths 23 GHz is a reliable option, 
and the audio quality of the Graham-
Patten Systems VAMP III system is im-
peccable. 

Editor's note: For more information on the 
VAMP system, contact Tim Prouty at Gra-
ham-Patten Systems: 916-273-8412, FAX: 
916-273-7458, or circle Reader Service 136. 

PLXmicro 
Frequency 

Perfect complement 
to a cellular phone. 
transforming the 
sound to broadcast 
quality. Provides con-
nections for micro-
phone, tape and 
headphone. Compact 
size. Battery-operated. 
Full duplex operation. 

The most sophisticated and easy-to-use frequency 
extender available. This versatile 1, 2, or 3 line system 
automatically dials, levels and equalizes your line 
at the push of a button. Incorporates 
Comrex unmatched noise reduction. 
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Consider Comrex. Were the peop 
who pioneered the frequency ex-
tender and have set the standed in 
broadcast quality telephone transmis-
sion for nearly 30 years. 

Comrex covers every remote possi-
bility—in radio, television and tele-
conferencing. COETWCX equipment is 
specified by networks and stations 
worldwide who understand the pay-
backs of Comrex dependability: 

Users say it the "best hybrid we ve ever 
worked with." Provides reliable broadband 
balance plus auto or manual answer dual 
cart start, adjustable hng count, . aller mute 
and more. 

iTH-X Extender 

Picks up Mere TH-1 Hybrid 
leaves off. Combines all of the 
TH-1 features with transmit/ 
receive frequency extenders and 
automatic caller eveling. Ideal 
for use with the PLXmicro and 
cellular phone for Afci-way, on-
air remotes. 
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Call or write for more information including a fire demo tape. Willnankirld% 

Comrex Corporation, 65 Nonset Path, Acton, MA 01720 
1-800-237-1776 / (508) 263-1800 / FAX: (508) 635-0401 



What's going on in the console business? 
Last year, when we introduced the RS-Series 

consoles, our pricey competitors fought back by advertising 
that their consoles were "Designed — Then Priced", 
implying that for what our consoles cost, they couldn't be 
well made. 

Then more than 250 broadcasters bought 
RS-Series consoles. And they all loved them. More than 
38% bought another. 

So this year the competition changed their ads. 
Now the headlines cry "We Surprised Ourselves", and sure 
enough, they go on to admit that it does seem possible to 
build a quality, mid-priced console. 

So, while the competition scrambles to cheapen up 
their pricey consoles, we invite you to take advantage of 
our experience and reputation for real value. 

Buy an RS-Series console and use it for up to 30 
days. And if for any reason you're not 100% satisfied, 
send it back. We'll refund your money — in full. 

Get a great console — at a great price — with 
absolutely no risk. 

It's an offer we can afford to make, because we 
didn't re-engineer the affordable quality console — 
we invented it 

110 High Hill Road E P.O. Box 458 E Bridgeport, NJ 08014-0458 E 609/467-8000 E 800/523-2133 E FAX 609/467-3044 
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PeopleLink Connects with WWP 
by Tom Knauss, DE and 
Kent Lewin, Studio Eng 
VVLUP 

Chicago IL Probably the most asked 
question about our station has to do with 
our on-air phone system. Everybody 
wants to know what we're using and why. 
That's when we take them into Master 
Control and show them two 6' equipment 
racks known as PeopleLink, from Gentner. 

REPORT 
As we begin to explain the basic compo-

nents of the dual "mainframe" micropro-
cessed system, the next most asked ques-
tion is usually, "Why do you guys need 40 
phone lines in the studio?" And then the 
answers to a year's worth of research and 
design questions begin to unfold. 

Phones ringing off the hook 
Well you see ... we have four studios 

that are used for telephone talk shows. 
During a typical day, the same studio 
may get used for several different talk 

shows, each using different call-in phone 
numbers. 
On other occasions, a certain talk show 

may be moved to a different studio, pos-
sibly due to programming reasons or be-
cause of a major studio failure. In those 
cases, the phone lines must follow the 
move. Then, of course, there are the 
times when the AM and FM are simul-
cast from a particular studio, and then 
again, sometimes not. All of this makes 
for a lot of phone line switching. 
And let's not forget the level of redun-

dancy that's required in telephone talk 
programming. A phone system failure 
usually means "no show," or at the very 
least one that's been seriously com-
promised. That's when the "dual main-
frame" scheme really comes into action. 
At WLUP, each PeopleLink mainframe 

handles two studios while acting as a 
back-up for the other mainframe. If one 
frame fails, it's a simple matter of priorities 
as to which studios get the working frame. 
Speaking of redundancy, each main-

frame contains six Gentner DHII hybrids. 
While the six hybrids can be used inde-
pendently or in a conference mode, a 
failed hybrid can be quicldy removed from 
the system with little adverse impact. The 

Fast Growth 
(continued from page 44) 
dial-up telephone lines are still popular 
items. "Frequency extension and hybrid 
systems are still main product lines for 
Gentner," he commented. 

Confusion and cost-cutting 
Steve Hnat, president and owner of 

Hnat Hindes, however, believes that fre-
quency extenders and similar equipment 
may taper off as demand items because 
of the expense of long distance phone 
charges and remotes in general. 
Hnat sees the telco market in a state 

of confusion, where the real trend seems 
to be cost savings. "AMs don't have the 
cash flow" for high-end phone systems, 
he said. 
This has led to what Hnat sees as "a 

diversified number of offshore phone 
system manufacturers" producing "non-
standard devices that have to be 'black-
boxed" to make them work. 
The sluggish economy also has put 

manufacturers of some higher-end items 
"between a rock and a hard place Hnat 
maintained. While these companies 
need to sell expensive systems to offset 
the costs of being in business, to do so 
they must capitalize primarily on major 
markets—a narrow niche. 

e--

in Industry 
In another area, remote control is be-

coming increasingly popular among en-
gineers, because it limits the number of 
transmitter visits they have to make to 
keep the station within FCC guidelines. 
And with a service such as National 

Supervisory Network's satellite control 
of transmitter facilities from a central 
point, the computer may become the 
cornerstone of transmitter control. 
Gentner's Crowder predicted a time 

when a PC-based system could inte-
grate all station operations—transmitter 
remote control as well as billing and 
other related functions. He pointed out 
that Gentner's VRC-2000 already inter-
faces with a PC or clone, as does 
equipment from Moseley and other 
manufacturers. 
Noting that program services are 

already available from outside sources, 
Crowder postulated a station run by 
only one or two people, with all 
tasks routed through a central computer 
system. 
Admittedly, this is an unsettling vision 

of the future, but one which has clear ad-
vantages for small market stations. And 
it's one that may not be all too distant. 
"Technology is changing faster than 

people can keep up," Crowder said. 

CD Quality Switchers 
Two families of audio routing switchers - 8300 & 9000 

• ALL wiln CD level performance • with relay crosspoints 

• from 1 x 10 to 60 x 60 • optional machine control 

• with ieve' metering • from LED indicator switches 
through PC/computer control 8310 

•Li stereo . n 
' stereo out 

8310 

PO Box 32550, San Jose, CA 95152 

J.N.S. Electronics Inc. 408/729-3838 FAX 408/926-1003, 
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on-air personality in the studio would be 
unable to detect its absence. 
From an operational point of view, each 

studio has a small control panel called a 
"control surface." The 
on-air personality uses 
the control surface to 
put phone lines on the 
air as well as selecting 
the many PeopleLink 
features. The digital dis-
play on the control sur-
face serves as a timer in 
addition to a number of 
other useful functions. 

Call screening 
Most of our talk show 

personalities have 
producers that screen 
calls for them; not all of 
them, however, enjoy that luxury. In the 
past, those personalities would have the 
added task of answering the phones. 
Now, however, PeopleLink has a handy 
feature for managing this type of opera-
tion. 
At the personality's command, People-

Link will answer incoming calls, let the 
caller hear a pre-recorded message and 
then put the call on hold. While on hold, 
the caller hears the program in progress. 
Each time the personality presses the 
control surface's NEXT button, the next 
caller is put on the air. The calls are au-
tomatically taken in the order received. 

PeopleLink has many other helpful fea-
tures and call management systems that 
can assist the on-air personality or the pro-
ducer. The sound quality of PeopleLink, 
however, has been the most satisfying 
aspect of the system. It has the pleasant 
sound of older analog hybrids, yet it 
seems to achieve the deep "nulls" found 
in the more recent digital technology. 
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WLUP's phone line switching has been simplified by PeopleLink, 
from Gentner. 

We're pretty happy with our Gentner 
PeopleLink. It's been on the air since mid 
July and so far, not even a glitch. 

is 
Editor's note: WLLIP-AM/FM Chicago has 

just completed new facilities which include 
four on-air studios, two producer rooms, two 
multitrack production studios, a voiceover 
studio, three edit suites and a large master 
control area. Contact Tom Knauss or Kent Le-
win at 312-440-5270. 
For more information on the PeopleLink, 

contact Gary Crowder at Gentner: 801-975-
7200, FAX: 801-977-0087, or circle Reader 
Service 104. 
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SMARTS Broadcast Systems announce an affordable way to interface with 
satellite music services. The SMARTCASTER replaces all your carts, 
carousels, instacarts and other commercial sources with one low cost unit. 

ID SMARTCASTER from arrett associates, inc. 
BROADCAST EQUIPMENT 

WE'VE JUST MADE ALL OTHER AUTOMATION SYSTEMS OBSOLETE. 

For Information Call 1-800-748-5553 
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WMYG Relies on Comrex Gear 
by Brian Kerkan, CE 
WMYG 

Pittsburgh PA WMYG was planning 
remote broadcasts from Toronto, Ontario. 
At our station's weekly promotion meet-
ing, I was given the task of broadcasting 
three days from the CN Tower, the Sky-
dome and if that weren't enough, add in 
a Toronto subway station. 
I then began the task of putting to-

gether the various options we had avail-
able. The first option was a 7.5 kHz audio 
channel on satellite. 

cost to deliver the audio to the uplink 
from three separate sites. After calling 
Canada Bell and inquiring about the cost 
and availability of 8 kHz loops, it became 
obvious that there had to be a more cost 
effective way. 
Being been familiar with Comrex fre-

quency extention and the recently intro-
duced Multiline Frequency Extender, I 
called Lynn Distler at Comrex and she was 
able to provide me with a demo of the 
Comrex 3XP Encoder and 3XR Decoder. 
The units provide a frequency reponse 

cf 50 Hz to 8 kHz over three standard tele-
phone lines, which 
equals satellite quality. 
And with a call to Can-
ada Bell to order lines 
for each location, we 
were road- ready. 
The 3XP Encoder was 

small, portable and ac-
cepted a +4 dBm 600 
ohm input. The 3XP 
works by distributing 
the audio into three 
separate bands: high, 
medium and low. These 
three bands are then 
subdivided into six 
smaller bands, which 
are sent through a noise 

reduction and compressor circuit and 
then recombined into the three original 
bands. 
Each band then is upshifted or down-

The Comrex multiline system has become a key part of WMYG's 

remote gear. 

After a few calls to some of the uplinks 
in Toronto it became clear that satellite 
time even for a single channel was quite 
expensive, not to mention the additional 

THIS MARTI REMOTE PACKAGE 
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arteeea 
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• ee 

se1120 £t. cable 

• cable Oreni-disectiorial base 

artterea v41100 4t.  

• Coittact yetis neatest 
Northeast Sales Office fot 

all tbe details 

• 'two fyequercy teceivet 

NORTHEAST BROADCAST LAB, INC. 

Main Office 
P.O. Box 1179 

S. Glens Falls, NY 12803 

Tel: 518-793-2181 

FAX: 518-793-7423 

Serving the Broadcast Industry Since 1961 

Mid-Atlantic 
P.O. Box 565 

Southhampton, PA 18966 

Tel: 215-322-2227 

FAX: 215-953-0523 

New England 
P.O. Box 406 

Auburn, NH 03032 

Tel: 603-483-1002 

FAX: 603-483-2352 

Southwest 
P.O. Box 867717 

Plano, TX 75086 

Tel: 214-612-2053 

FAX: 214-612-2145 

shifted to fall within the 300-3100 Hz tel-
ephone passband. The bands then are 
coupled to each of the three lines. The 
processing is done in real time, which 
simplified IFB requirments due to the 
fact that there was no delay. 

-USER 
REPORT 

The 3XP has a front panel LED display 
that shows line status and provides a seg-
ment which displays codes for cue pur-
poses. The codes can be sent down line 3 
via DTMF tones, briefly dropping reponse 
to 5 kHz. The unit also features a built-in 
autodialer and telephone handset. 
Setup was easy. The 3XR 19" rack 

mountable decoder was installed at the 
studio. The audio out and talkback con-
nections were made to the console and 
since the 3XR contains auto answer cou-
plers, hookup to the phone lines was as 

simple as 1-2-3. 
The 3XR also contains circuitry to enable 

it to auto equalize each line and a remote 
control that makes dialing and cueback a 
cinch. There is also a provision for satel-
lite delay requiring optional plug-in cards. 
The 3XP went from the case to the air in 

under 15 minutes. The encoder has an 
auto setup buttom that, when pushed, 
auto-equalizes all three lines by sending 
a 3 ldiz tone to the 3XR which in turn 
measures and adjusts the levels accord-
ingly. 
From 1800' high atop the CN Tower to 

the center of the Skydome, to the depths 
of the Toronto subway, the Comrex gear 
performed flawlessly. We were so im-
pressed with the quality of audio the 
Comrex provided that we used it again 
two weeks later for a broadcast from At-
lanta, during a morning show convention. 
We have decided to make the Comrex 3 

Line Frequency Extender part of our re-
mote gear and we would highly recom-
mend it to anyone. 

Editor's note: For more information on the 
Comrex 3 Line Frequency Extender, contact 
Lynn Distler at Cower 508-263-1800, FAX: 
508-635-0401, or circle Reader Service 72. 

CAT/Link Ideal for Z-93 
(continued from page 44) 

part was a 100' run of conduit on the roof 
of the Westin-Peachtree Plaza Hotel, where 
the transmitter is located. 
Hooking up a CAT/Link is easy. Com-

posite audio goes in a BNC port on the 
studio unit and comes out of a BNC port 
on the box at the transmitter. Both boxes 
look the same. A four-wire connection is 
made to the phone company at each end 
through a required third-party interface 
provided by QEI. 

Where it all goes 
In addition to the composite signal, I re-

turn Marti receiver audio from the hotel 
over a 15 kHz path; send cue audio for 
remote broadcasts over a 10 kHz path from 
the studio to a subcarrier generator located 
at the transmitter; send remote control 
telemetry from the studio unit over a 3 
kHz path and return telemetry on an an-
other 15 kHz circuit. 
QEI offers a variety of configurations to 

expand the bandwidth. For instance, sac-

rificing a little bit of noise floor will net 
another couple of channels! Mine is pre-
sently configured for optimum noise floor. 
WZGC's CAT/Link has held up in ex-

treme heat, under a hostile RF environ-
ment and during Georgia's nasty summer 
lightning storms. The CD-quality digital 
audio gives us a competitive edge in an 
age where listeners' demands are becom-
ing increasingly sophisticated. 
Additionally, about two dB of over-

shoot normally encountered in a 950 
MHz system is eliminated. While the ra-
dio link is still in place as a hot standby, 
the CAT/Link is the primary STL at Z-93. 

Editor's note: Dick Byrd has been Chief 
Engineer at WZGC in Atlanta for six years. 
He has performed engineering duties at 
several stations around Metro Atlanta. Dick 
and his wife, Liz, reside with their three chil-
dren in Douglasville, GA. 

For more information on the CAT/Link, con-
tact Jeff Detweiler at QE1: 609-728-2020, FAX: 
609-629-1751, or circle Reader Service 112. 
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Burk ARC-16 Allows 
Easy Remote Control 
by Anthony Kord, CE 
WWRX 

Providence RI "Is it back on yet?" I 
yelled from the studio roof, icy rain beat-
ing against my face. I knew I was pointing 
it at the transmitter; I knew my numbed 
finger rested on the power button. 

Boy, was I perturbed. The guy in the TV 
shop said this new hand-held remote con-
trol would work with all my electronic 
entertainment equipment. Apparently 
that didn't include broadcast transmitters! 

REPORT 
Clearly a more elegant remote control, 

one not requiring trips to the studio roof 
in the rain, was in order for WWRX's main 
and standby sites. The desired unit would 
have dedicated telemetry link capability as 
well as dial-up control. It also had to be 
easily understood by non-technical per-
sonnel and competitively priced. 
The Burk ARC-16 easily fulfilled these 

requirements. Upon discovering that one 
studio unit could control both our main 
and standby sites, Burk was the obvious 
choice. 

Did you say two sites? 
The Burk ARC-16 allows optional con-

trol of two transmitter sites from just one 
studio unit. WWRX utilized this feature 
for its main and standby locations, con-
serving money, studio space, and instal-
lation time. AM/FM combos could also 
benefit from this feature. 
Transmitter installation of the Burk 

ARC-16 was surprisingly effortless. All too 
often remote control installation necessi-
tates tedious relay panel construction. 
Burk addresses this problem with the IP-
8 relay panel, providing 10 ampere con-
tacts and convenient terminal strips. 
Mounting the 1P-8 on rear rack rails made 
wiring at the WWRX transmitter very ac-
cessible. 
WWRX chose SU subcarriers to send 

data to each site, while an SCA on our 
FM signal provides the return link. As 
an alternative, we could have chosen to 
employ phone lines or 450 MHz telem-
etry return links with the Burk. 

Digital Speech Units (DSUs) were in-
stalled in each of our transmitter sites, 
allowing access to all control and status 
functions from any dial-up telephone. In 
fact if you'd rather forego a dedicated 
control link, the DSU can be utilized as 
the only control of your site. 

Talk to me, baby 
Forget about displays, status lights, 

and calibration; the first thing we 
wanted to do was hear this thing talk! 
The DSU uses the popular Digi-talker 
chip for clear, intelligible, digitally 
recorded speech. 
After spending weeks chatting with the 

DSU, time to set up the dedicated telem-
etry links finally arrived. Although using 
SCA data returns from two separate sites 
was somewhat unique, Burk's superior 
technical staff helped me quickly get my 
system into operating condition. 

Jocks immediately grasped the unit's 
uncluttered layout: The front panel con-
veniently displays site, channel number, 
value and units. This non-technical ap-
pearance has the unexpected bonus that, 
because operators can understand it, they 
actually take readings once in a while! 
Among the many tempting ARC-16 op-

tions, such as antenna monitor interface 
and computer control, I'm particularly 
eager to try studio I/O, which allows 
control of studio equipment from the 

transmitter! 
The Burk ARC-16 performs extraor-

dinarily well for WWRX, providing relia-
ble control of two transmitter sites, full sta-
tus reporting and a digital speech unit to 
talk to when loneliness strikes. 
But I wish Burk had a hand-held remote 

control for their remote control. After all, 
having to extricate yourself from a corn-

fortable chair, trudge across a room, and 
strain your arm to the horizontal, just to 
lower your transmitter's power output is 
a bit old fashioned, don't you think? 

o 
Editor's note: For more information on the 

ARC-16, contact Peter Burk at Burk Technol-
ogy: 508-433-8877, FAX: 508433-8981, or 
circle Reader Service 8. 
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with confidence that the RPL 
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WSYR Goes with the 
by Conrad Trautmann, CE 
WSYR 

Syracuse NY When we decided to re-
build our studios at WSYR and WYTY, we 
had to decide what phone systems to stan-
dardize on and how to best accommodate 
all of the requirements for our news/talk 
AM. Pacific Recorders & Engineering 
recommended Telos Systems. 
The Telos 100 digital hybrid is what we 

chose to use throughout the facility. The 
hybrid can be used as a single line unit. 
With the Telos 1A2 interface module and 
external switch console, it can be used 
as a multiline system. 

What really excited us was that Telos 
and PR&E, in a joint venture, have 
designed a switch console that fits into 

Telos 100 
For ease of interfacing, it was decided 

that a standard 1A2 key system would 
be installed for the studio area. The Telos 

The Telos 100 digital hybrid is used throughout WSYR's news/talk facility. 

the PR&E console alongside the fader 1A2 interface module connects to the key 
modules. This puts the phone right in system the same as a 10 button set 
front of the DJ. would, with the same type of connector. 

The Telos 100 is entirely software 
driven; you can update yours by chang-
ing the memory ICs. Typical sidetone 
noise is virtually eliminated with a digi-
tal high-pass filter. Another filter attenu-
ates the high frequency noise above the 
telephone frequency range. The null 
provided by the hybrid between caller 
and announcer is great. 
The 1A2 interface module, used with 

the switch console, takes the place of 
having to use a multiline set to select 
which lines go on the air. 

tw,,0 

We 
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Design 
Your 

System 
From 
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Up. 
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documentation. 
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USER 
REPORT 

The switch console has the ability to 
dial out, with a built-in keypad, and you 
can put a call on hold the same as a stan-
dard key set. The Telos equipment also 
enables you to lock a call on. By locking 
the line on (pressing the button twice), 
you can now take other calls without 
hanging up the first. 
The interface module also provides a 

port for a single line set to take calls off 
the air. By picking up the single line set, 
the hybrid will not be activated and the 
operator can select the desired line by 
using the switch console. 
We installed a dual hybrid system in 

the WSYR air studio. The system consists 
of two hybrids, a single 1A2 interface 
module and the Telos/PR&E switch con-
sole built into the audio mixer. 
The switch console has two banks of 

switches, which we have configured to 
duplicate the line appearances on both 
banks. The first bank corresponds to the 
first hybrid and the second bank to the 
second hybrid. 
Each bank comes up on its own fader 

on the board. This allows us to have a 
guest caller on a private line on the first 
bank "locked" on so the line cannot be 
disconnected accidentally. 
The second bank is used to take calls on 

our listener lines. Fader levels can be set 
up independently of the guest to compen-
sate for different line levels. 
At the news 

reporter desks, 
we need to rec-
ord sound off 
the phone for 
news stories, 
which the Tel-
os 100 does 
beautifully. We 
use a 10 button 
multiline set as 
the switch con-
sole. 
The only 

disadvantage I 
could find with 
the Telos 
equipment 
was that the 
DJs had a diffi-
cult time get-
ting used to 
the new con-
figuration. 
Now that we 
have been us-
ing the equip-
ment for a few 
months, how-
ever, this prob-
lem has been 
solved. 
The Telos 

100 telephone hybrid, the Telos 1A2 in-
terface module and the Telos/PR&E 
switch console have worked out beauti-
fully in all of our applications. We are ex-
tremely pleased with ease of operation 
and the excellent performance of the 
Telos Systems equipment. 

o 
Editor's note: For more information on the 

Telos telco systems described here, contact 
Steve Church at Telos Systems: 216-241-
7225, FAX: 216-241-4103, or circle Reader 
Service 140. 

Telos 100's PR&E switch 
console. 
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Sine Provides Demaree Control 
by Ken Eklund, Corporate CE 
Demaree Media, Inc. 

Fayetteville AR The brochure from 
Sine Systems could not have arrived at a 
better time. I had been looking for a dial-
up remote for a new station we were in the 
process of acquiring. At that time, Demaree 
Media owned 12 stations in Arkansas, 
Missouri and Oklahoma and had no dial-
up remote controls. 
I wanted to convert all of the stations to 

dial-up remotes so I could keep better 
checks on each of our transmitters with-
out having to drive to each location. 
Although we have engineers for all of our 
facilities, most are contract engineers; 
many times I have to go to the stations my-
self when they are not available. 

  - 
REPORT 

The Sine Systems RFC-1B appeared to 
be just what I needed. The price was 
definitely right compared to other models. 
The brochure said "no frills". That inter-
ested me: I have worked some with an-
other brand of dial-up remote control and 
it seemed to take forever to set it up. 
The price was what bothered me the 

most. How could this piece of equipment 
work as well as the book said, for less than 
$1400? 

Money back offer 
John Pate at Sine Systems was very 

excited about his product and willing to 
work with me on my first system. In fact, 
he said if I did not like the remote control, 
he would give me my money back. 

Installation of the RFC-1B was simple 
and straightforward. Too simple, I thought. 
I figured that since installing it was so easy, 
I would be there all day trying to set the 
thing up. Wrong again—it was easy. Easy 
to install, easy to set up. 
The next question, the big one, was how 

well it would work. It worked great. It did 
everything I had been told it would do, 
and it did it well. 
Since then, I have purchased four more 

systems and all are doing fine. They all 
have names, of course, since anything that 
talks must have a name. That started when 
one of the transmitters went off the air, 
and one of the secretaries answered the 
telephone. She thought "loe" was cute. 

Reliable performer 
In the time since we installed our five 

systems, I have had a failure only once. 
That was caused by a lightning strike that 
also shorted out two of the four rectifier 
stacks in the transmitter. Since then, I have 
installed Radio Shack filters on the phone 
lines and have had no more problems. 
Two of our systems are used on cellular 

phones, because the transmitters are in lo-
cations that make installing phone lines 
not an economical alternative. We use 
Motorola cellular phones, with Motorola 
cellular connecton model S1688B. 

In one case we had a problem with ring 
voltage being too high for the RFC-1B. A 
call to Mr. Pate took care of everything— 
he simply adjusted the ring voltage level 
in the RFC-1B. 
My sole criticism of the RFC-1B is that 

it will only call one phone number. How-

ever, Mr. Pate assures me that new soft-
ware will let it store up to nine phone 
numbers. When that arrives, I will be to-
tally satisfied and will install the units at 
the rest of our transmitter sites. 

If you want a good dial-up remote con-
trol at a reasonable price, I would highly 
recommend the Sine Systems RFC-1B. 

• 
Editor's note: For more information on the 

RFC-1B, contact John Pate at Sine Systems: 
615-228-3500, FAX: 615-228-7387, or circle 
Reader Service 148. 

Telephone Interface Products 

• 
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The RFC-113, from Sine Systems. 

tJ St] 

Final just what you've been 
lookingfor; a realty important 
phone message. 

llave you been playing tele-
phone tag trying to solve your 
telephone interfacing problems? 
Well, have we got an important 
message for you. Every telephone 
interface you could possibly 
need is available with a single call. 

Onbl Gentner Has A Hybrid 
For Every Application. 

Rapidly growing needs for 
sophisticated special purpose 
telephone interfaces have driven 
our engineers to develop quite a 
range of products. Here are just 
a few for you to consider. 

If you're looking for 
an inexpensive, fully 
automatic 2-way 
interface for 
your "listen 
liner sports 
line or 
weather 
phone, 
you're 
looking 
for our Auto 
Coupler. 
Maybe your 
field reporters 
need an auto-answer 
line that triggers a 
recorder so they can 
dump their story and run. 
That's our TC-100. If you 
need a telephone hybrid for 
on-air interviews or recording 
calls in the production studio 
and newsroom, you can rely on 
our SPH-3. It's a full blown 
hybrid that's been the workhorse 
of many stations for years. 
Gentner telephone interfaces 

give you the on-air presence you 
need to dominate your market. 
That's because they're designed 
to make callers sound like they're 
right in the studio with you. 

New Solutions 
To Old Problems. 

Thanks to some real design 
and manufacturing innova-
tions, we've packed a lot 
more features into higher 
performing packages. 
With 16 bit processing 
and 2X oversampling, 
the DH-2 Digital Hybrid 
gives you auto-nulling, 
full digital separa-
tion of "send" and 
"receive" signals and 
a sound quality that rivals 
analog. The new SPH-5 Analog 

Hybrid with its "dual 
coil" hybrid system 

\ will give you a great 
\ sound at a great 

price. 

ettie: 
e tet> 

brie oke e e 
te,v) tee' 

It`e 0.e 

The latest additions to our 
growing line of hybrids, the DH-2 
and SPH-5, take proven Gentner 
technology to new heights. 

t-te 

Both the DH-2 and 
SPH-5 give you a CUE 
button to toggle send 
audio between the Ize 

console and the 
announcer's mic. This 
allows your announcer 
to easily use the hybrid like a 
speakerphone before putting a 
caller on-air. And a RECORD 
button lets you automatically 
record calls, both on- and off-air, 
for later playback. Finally, tele-
phone hybrids designed to work 
the way you work. 

Get The Message? 

Your single source, for every 
telephone interface you could 
possibly need, is Gentner. Give 
us a call for the name of your 
authorized dealer. Our operators 
are standing by. Hello, you're 
on the air... 

sc.;. e4e4%-e-
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GENTNER 
Gentner Electronics Corporation 
1825 Research Way 
Salt Lake City, UT 84119 
(801) 975-7200 
Fax: (801) 977-0087 

'Call me, I'm interested." Circle 36. "Send me literature." Circle 95. 
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Marti Earns WHAM's Praise 
Simple Design Key to 
Success of STL System 

by Craig Kingcaid, Tech Dir 
The Lincoln Group, Ltd. 

Rochester NY The Lincoln Group, 
Ltd. owns WVOR-FM 100 and WHAM, 
a 50 kW non-DA station, in Rochester. 
Recently we combined facilities under 
one roof in a mall in the center of the 
city. 
WHAM is a full service format radio 

station. We access CBS, ABC, NBC and 
Mutual. With WHAM accessing so many 
audio channels, we needed to have al-
most every audio source on line, all the 
time. 
What's more, the move of our facilities, 

along with engineering and terrestrial in-
terference, forced the relocation of the 
receive dish to the AM transmitter site. 
Enter Marti Electronics. 

The WHAM setup 
WHAM radio now operates what 

must be the largest transmitter-to-studio 
link on the East Coast. We return six 
channels of wideband audio, 20 to 15,000 
Hz and 11 channels of narrowband com-
panded audio, 100 to 7000 Hz. 

REPORT 
This feat is accomplished by using six 

Marti STL-10 systems. Four of the sys-
tems are licensed under Part 94 of the 
FCC Rules as a fixed microwave system. 
Two are licensed under Part 74 of the 
FCC Rules. 
At present, five of the six STL-10 sys-

tems are "loaded" with two Marti sub-
carrier systems operating at 67 kHz and 
92 kHz. These subcarrier systems utilize 
a companding scheme that greatly im-

proves and enhances SNR. In our case 
this was of great importance due to the 
"background" terrestrial noise caused by 
the operation of several cellular, mobile 
and paging systems around the immedi-

audio input/output RF filtering, mul-
tiplier board, power amplifier board, 
power supply and metering board. 
They are all nicely tied together with 
a color coded wire harness—something 

.1.41, II 

The R-10 receiver from Marti complements the STL-10 transmitter at WHAM. 

ate location of our downtown receive 
site. 
The four STL-10 transmitting systems 

that are operating under Part 94 of the 
FCC Rules are combined through a Cel-
wave combiner, Model TAD900-4 and 
output from the combiner to a Mark 4' 
grid antenna. The two STL-10 transmit-
ting systems operating under Part 74 of 
the FCC Rules are combined through a 
Marti combiner, an HRC-10 and output 
from the combiner to still yet another 
Mark 4' grid antenna. 
The technical capabilities of these sys-

tems were of a paramount concern. Part 
of this radio system, the Part 94 system, 
is operating in a path environment along 
with the New York State Thruway Auth-
ority and The American Telephone and 
Telegraph Co. Proper system stability 
from these transmitters were most criti-
cal and they have performed extremely 
well. 

Simple layout 
When you remove the cover of the 

STL-10 transmitter you're struck by the 
simple layout. Each section of the trans-
mitter is resident on its own PC board. 
A typical unit consists of a modulated 
oscillator board, audio input board with 
end user switch selectable preemphasis, 

Andrew 
1-5/8" air Hell.= 
Marti RPUs 

In Stock 

Ships Next Day! 

e~e GIRTWRIGHT 
Pe'ie 

COMMUNICATIONS COMPANY 
7812 Red Sky Drive 
Cincinnati, Ohio 45249 

800-543-8614 

I really appreciate. Trying to trouble-
shoot a problem with this handful of all 
black or all white wires, albeit num-
bered, is not fun. 
The Receiver, an R-10, is equal to the 

transmitter in every respect. Again each 
section is located on its own PC board 

and consists of an output RF audio fil-
ter board, a first converter board, a sec-
ond converter board, the IF filter board, 
IF amplifier and detector board, audio 
deemphasis and output amplifier board, 
power supply and metering board. 
I and the rest of the engineering staff 

at WVOR and WHAM really can't say 
enough good things about the effort that 
the Marti engineers went to on our be-
half. They laid out the rack mounted ra-
dio systems for both the transmitters and 
the receivers to ensure the least crosstalk 
and intermod. They even took the time 
to run system response, distortion, noise 
and crosstalk tests for us. 
The system is used daily, almost mo-

ment by moment and is working very 
nicely. So if your station has a situation 
like mine, talk to the folks at Marti Elec-
tronics. 

Editor's note: Craig V Kingcaid has been 
technical director for the Lincoln Group Ltd. 
for the past five years and in the broadcast 
profession for 25 years. 

For more information on the STL-10, con-
tact Dan Rau at Marti Electronics: 817-645-
9163, FAX: 817-641-3869, or circle Reader 
Service 51. 

Intraplex Introduces 
Digital Audio Codec 
by J. Peter Eadie, VP SIsMiktg 
Intraplex, Inc. 

Littleton MA At Radio 1990 in Boston, 
Intraplex, Inc. introduced its new com-
pressed digital program audio codec 
(coder/decoder), the Model PT/PR-150 
stereo/dual 15/7.5 kHz digital audio pro-
gram module. 
The PT/PR-150 is a new plug-in mod-

ule for the coding of 15 kHz and 75 kHz 
program audio for reduced bandwidth 
transmission over T-1 systems. It can be 
used with the Intraplex TDM-150 series 
of T-1 multiplexers, or over terrestrial and 
satellite fractional T-1 systems using the 
Model 3800 variable rate multiplexer 
(VRM). 
The new PT/PR-150 codes 15 kHz au-

dio channels or 7.5 kHz audio channels 
using linear 16-bit coding and provides 
CD quality performance. The data band-
widths are 64 kb/s for 7.5 kHz and 128 
kb/s for 15 kHz. Using a digital signal 
processing chip containing an algorithm 
developed by the UK firm Audio 
Processing Technologies, the digital sig-
nal is compressed 4:1 over linear coding 
without compromising the subjective 
quality of the audio signal. 

A standard bearer 
The current digital standard for coding 

of digital audio signals is a 14-11 bit cod-
ing format recommended by CCITT's J.41 
specification. Intraplex currently offers 
and will continue to provide 5, 7.5 and 15 
kHz codecs meeting this standard. 
To appreciate the savings possible with 

the new PT/PR-150 codec, consider that 
the J.41 codec requires 12 64 kb/s time 
slots to accommodate a 15 kHz stereo 
pair (there are 24 64 kb/s time slots in a 
T-1 digital format). The new PT/PR-150 
codec requires only four 64 kb/s time 
slots—a 3:1 reduction in bandwidth over 
the modest compression provided by the 
J.41 codec. 

In addition to the greatly reduced 

bandwidth and superior audio perfor-
mance from the PT/PR-150, the new 
module provides two channels, operated 
monaural or stereo. On a half-width 
plug-in module, it will maintain perfor-
mance even when system error rates de-
teriorate to 10 E-5 or lower, and in a new 
configuration it can be remotely con-
trolled to assign time slots and to ena-
ble and disable transmission. 

UPDATE 
As a result of the reduced transmission 

bandwidth offered by these new units, 
a typical satellite analog SCPC link could 
be replaced with a digital SCPC link em-
ploying the PT/PR-150 with a space seg-
ment savings of $3450 per month. This 
savings is so large that the cost of the 
substitution digital ground equipment 
could be recovered in one year and the 
operation still deliver an overall savings 
of over $1600 per month. 

Fractional services 
The T-1 digital serial data stream is the 

basic standard rate in North America for 
digital transmission over both satellite 
and terrestrial systems. In addition to full 
T-1 transmission services, most major 
carriers are now offering "fractional T-
1" services, with rates proportional to an 
integral number of 64 kb/s time slots. 
With the reduced bandwidths required 

with the new PT/PR-150 codec, and with 
the new reduced transmission rates 
offered by the carriers, broadcasters can 
now transmit economically CD quality 
audio programming anywhere in the 
nation or the world. 

u. . 
Editor's note: For more information on the 

PT/PR-150, contact Peter Eadie at Intraplex: 
508486-3722, FAX: 508486-0709, or circle 
Reader Service 126. 
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Hybrid Does It All 
by Sam Brown, CE 
UPI Radio 

Washington DC Making a phone and 
a board work happily together can be a 
challenge. This is where a telephone hy-
brid comes in. A hybrid is a device that 
separates the transmit and receive func-
tions of a bidirectional circuit, such as a 
phone line. There are three primary 
methods used for this purpose: switching, 
analog and digital. Hnat Hindes mixes 
them all in the SX-87. 

Does switching turn you on? 
Telephone interface by switching is the 

original and oldest method. The basic 
concept is that only one direction will be 
used at a time. Most of the time, it is done 
with either an IFB (talkback) manual 
switch or a modified speakerphone. 

LteR  
REPORT 

Switching leaves absolutely no chance 
of feedback, but does not allow fully nat-
ural sounding conversation because no 
overlap of voices can occur. 
Analog hybrids use a very simple prin-

ciple: phase cancellation. By amplifying 
the line and mixing it with the transmit 
audio, shifted 180° out of phase, you can 
theoretically obtain only the received au-
dio with none of the transmitted mixed in. 
Although this works perfectly in theory, 

differing partial echo levels, phase and 
varying noise and impedance on each call 

The SX-87, from Hnat Hindes 

make analog hybrids unreliable. Precise 
null setting is required on each call. For 
these reasons, some stations have turned 
to effective but expensive digital hybrids. 

Binary bliss, budgetary problem 
In the digital system, the hybrid unit 

sends out a burst of white noise at the 
(continued on page 58) 

Moseley RPL 4000 
A Winner at KFMZ 
by Eric Hoehn, CE 
KFMZ 

Columbia MO It seems that most sta-
tions are doing more remote broadcasting; 
KFMZ is no exception. From revenue-
producing broadcasts from clients' stores 
to promotion of the station to charity 
events, the live remote is becoming in-
creasingly popular. 

Unfortunately, with the spectrum being 
a fixed commodity, remotes are not as easy 
to do as they once were. We found that our 
old VHF equipment just wasn't up to the 
job anymore. 

After deciding that the UHF RPU chan-
nels had promise, we started searching for 
equipment. Having seen the Moseley RPL 
4000 system at the SBE convention last 
year, we decided to purchase one even 
though the unit was not available immedi-
ately. 
The system began to impress us as soon 

as it arrived. The transmitter weighs only 
12.5 lbs. and boasts features and perfor-
mance that make setup and use a simple 
matter. 
Three microphone inputs, one of which 

can be switched for line level, mean that 
remotes for our morning show don't re-
quire a mixer. For engineering, the trans-
mitter is fully metered and comes equip-
ped for two-frequency operation. The 
frequency selector automatically sets the 
deviation as well. 
A wideband and a narrowband channel 

can be used without any more work than 
flipping the frequency switch. And, since 

the carrier frequency is synthesized, 
changing to any frequency can be done in 
the shop in a few minutes by setting DIP 
switches for frequency and deviation. 

REPORT 
Twenty watts of output make simple 

work of everything we have tried. On bat-
tery power the transmitter draws only 5 
amps at 13.6 V, so any vehicle can handle 
a remote . . . simply build a power cable 
for the cigarette lighter. Moseley even sup-
plied the connector for the transmitter 
battery power input! 
The transmitter has companding built 

in, but you can add any kind of noise 
reduction you like because the audio is 
routed to a rear panel connection. Just 
switch the front panel "NR" switch to 
"EXT" ... it is supplied with a jumper 
installed, so you can switch off the com-
panding if desired. 
Also included is a test oscillator, a 27 Hz 

oscillator for repeater control, and dual 
color LEDs for channel selected, deviation 
selected, AFC locked, radiate, and VSWR 
higher than 3:1. The front panel also has 
a headphone jack with a volume control. 
The receiver is also synthesized with 

DIP switch programming for the two front 
panel selected frequencies. The deviation 
is set automatically when the channel is 
selected, but it can be switched manually 

(continued on page 58) 

WHY Ca E I ? 

24 Hours. 

Our 24 hour 
service hotline 
number is 
609-728-2020. 
Call us toll free at 
800-334-9154 for all 
the facts on OEI 

"New Reliables" FM transmitters 
from 1kw to 30 kw. 

No Extras. 

We never charge you extra 
for single phase power. Not 
on our FMQ 10000 or our 
FMQ 20000B—not even on 
our 30 k FMQ 30000B. 
Call us toll free at 
800-334-9154 for all the 
facts on OEI "New Reliables" 

FM transmitters from 1kw to 30 kw. 

Free. 

Our FREE spares kits 
include every solid 
state component of the 
transmitter, exciter 
and remote control. 
Call us toll free at 
800-334-9154 for all the 

facts on OEI " New Reliables" FM 
transmitters from 1kw to 30 kw. 

Single Phase 30 kW. 

Our new FMQ 
30000B is the only 
30 kW transmitter 
available with 
a single phase 
power supply. 

Call us toll free at 
800-334-9154 for 

all the facts on ClE1 "New Reliables" 
FM transmitters from 1kw to 30 kw. 

Power Up. 

With our FMQ 
3.5/5/10 kW or 20/30 kW 
FM transmitters, you 
can upgrade power in 
the field. 
Call us toll free at 
800-334-9154 for all the 

facts on OEI " New Reliables" FM 
transmitters from 1kw to 30 kw. 

‘.1 

Less is More. 

All of OEI's FM 
transmitters have 
no plate blockers 
or sliding contacts. 
Call us toll free at 
800-334-9154 for all 
the facts on 0E1 
"New Reliables" FM 

transmitters from 1kw to 30 kw. 

The Longest. 

Our PA tube 
warranty is the 
longest in the 
business — 
15,000 hours. 
Call us toll free at 
800-334-9154 for all the 

facts on OEI "New Reliables" FM 
transmitters from 1kw to 30 kw. 

Built-in Backup. 

OEI's constant 50 Ohm 
interstage impedance 
lets you bypass the IPA 
or PA in the unlikely 
event of a problem. 
Call us toll free at 
800-334-9154 for all the 

facts on OEI "New Reliables" FM 
transmitters from 1kw to 30 kw. 

0E1 CORPORATION 
ONE AIRPORT DRIVE • P.O. BOX D • WILLIAMSTOWN, N.J. 08094 

TEL (800) 334-9154 • (609) 728-2020 • FAX (609) 629-1751 
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Once Your Station 
Gets StereoMaxx'ed, 

LIFELESS 

Every other i 
station n town 

will sound 
a little ... 

DEFLATED 

FLAT 

StereoMaxx, The Spatial Image Enlarger 
From Modulation Sciences, Gives Your Station An Extra Edge 

...Without Extra Problems. 

• StereoMaxx Makes You BIGGER, Not Just Louder. 

StereoMaxx" enhances and enlarges your station's stereo image 
for a dramatically Bigger, Fuller sound. It works with all of today's— 
and tomorrow's—most popular loudness processors, because its 
spatial image enlargement impact is fully compatible with—but com-
pletely different from—loudness processing. From CHR to Gold 
to AC, StereoMaxx adds 
punch and excitement 
to any AM or FM stereo 
music format. StereoMaxx 
makes your station stand 
out on every kind of stereo 
radio from home hi-fi sys-
tems to portable boom 
boxes and soundabouts. 
And in the car.. WOW! 

• There's No Downside Risk With StereoMaxx. 

With StereoMaxx, you get the ear-grabbing punch and dimensional 
excitement of stereo image enlargement—with No phase problems, 
No increase in multipath susceptibility, No problems for mono 
listeners. In fact, No problems at all. Radio professionals know 
Modulation Sciences is a company that keeps its promises: Between 
them, our renowned CP-803 Composite Clipper and our new FM 
ModMinder" are keeping well over a thousand stations loud, clean 
and legal. And our Sidekick is the industry-standard SCA genera-
tor. So when we state that StereoMaxx enlarges your stereo image 
without problems or side-effects, you can believe it. 

• Many Tried: StereoMaxx Succeeded. 

The itlea of making a station stand out 1) enhancing anti widening 
the stereo image is certainly not new: Over the years, enterprising 
engineers at competitive stations tried everything from simple 
matrix schemes to consumer hi-fi ambience gadgets. Unfortunately, 
their attempts always created unacceptable side-effects—mono 

incompatibility, increased 
multipath and "jet-stream-
ing" DJ voices. But the 
potential benefits of stereo 
image enlargement were 
too important to ignore, 
so Eric Small and the 
Modulation Sciences 
engineering team went to 
work. And we succeeded. 

r-
.11e• 

• Call Now For More Info And A Free Demo Cassette. 

Once your station starts broadcasting with StereoMaxx, all the 
ordinary stations in town will sound.. .ordinary. You may have 
seen some of the imitations that have tried to follow in StereoMaxx's 
successful footsteps. But if you've heard them, you know nothing 
performs like the original. So call Modulation Sciences for your 
FREE demo cassette and more details about StereoMaxx. Our 
toll-free number is (800) 826-2603. 

Why not call for your demo cassette right now? It's free! 

modulation sciences, inc. 
12A World's Fair Drive • Somerset, NJ 08873 • Tel 908-302-3090 • Fax 908-302-0206 • Toll Free 800-826-2603 
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Send us your new product info. Be sure to include a black and white photo. 

Send all submissions to Radio World Marketplace, P.O. Box 1214, Falls Church, VA 22041 

DSP cards for SPARC 
Ariel Corporation is making available 

digital signal processing (DSP) cards and 
software tools for Sun Microsystems' 
SPARCstationTml+, SPARCstation IPC 
and SBus-compatible computers. The S-
56 and S-56X coprocessor cards are a pair 
of single slot SBus boards based on 
Motorola's DSP56001. 
For more information, contact Les 

Listwa at Ariel: 201-249-2900, FAX: 201-
249-2123, or circle Reader Service 24. 

Reference listening system 
AKG Acoustics has introduced the 

K 1000 Reference Listening System, a 
new design using a transducer which 
creates imaging the company says yields 
"an acoustically transparent and accurate 
stereo perspective with extended low fre-
quency response." 

The K 1000 features hinged "ear-
phones" that are angled away from the 
ears without touching them. It is con-
nected to the loudspeaker terminals of 
a power amplifier. 
For more information contact David 

Ogden at AKG: 415-351-3500, FAX: 415-
351-0500, or circle Reader Service 31. 

Aphex Dominator Il 
The Aphex Dominator II has enhance-

ments that give it extended application 
in recording studios, broadcasting and 
related fields. It is a precision multiband 
peak limiter that limits the audio in three 
bands. Dynamic range is 104 dB. 

Compared to conventional limiters, 
the Dominator II will provide at least 3 
to 6 dB greater loudness. Two versions 
are available: Model 720 for most audio 
operations, and Model 723, for broad-
casting, satellite and STL uplink. 
For more information, contact Paula 

Lintz at Aphex: 818-767-2929, FAX: 818-
767-2641, or circle Reader Service 66. 

Expanded CD production library 
Promusic has increased the choice of 

CDs in its production music library to 
250 discs of a variety of styles and ap-
plications. Library labels added to the 
collection include Standard, Sonimage, 
Hibou and Studio G. 
For more information, contact Cheryl 

Mathauer at Promusic: 305-776-2070, 
FAX: 305-776-2974, or circle Reader Serv-
ice 119. 

RDS system 
The VGE 1078 from VG Electronics 

performs two functions within an RDS 
FM service: control of the RDS coder 
and decoding of the data. It is designed 
for use with a VT100 or Televideo 925 
compatible VDU. 
The decoder presents data in three dis-

plays: group decoding, debug, and other 
networks list. 
For more information, contact Barry 

Downing-Waite at VG Electronics in the 
UK: 44-424-446888, FAX: 44-424-435699, 
or circle Reader Service 77. 

Powered racks 
Valley International is delivering the 

PR-2A and PR-10A powered racks. These 
units are third generation powered rack 
enclosures designed to complement the 
operational flexibility inherent in the 
company's 800 series modular signal 
processor units. 
The PR-2A accommodates one or two 

800 series modules; the PR-10A can han-
dle up to 10 modules. The latter also 
offers improved RFI and electromagnetic 
shielding. The PR-10A employs a two-
section bipolar power supply with im-
proved heat dissipation. 
For more information, contact Jon 

Bosaw at Valley: 615-370-5901, FAX: 615-
370-5907, or circle Reader Service 123. 
• 

LOWER YOUR OVERHEAD 
. with the RFC-1 "dial-up" remote control. 

The RFC- 1 . . . 
• can lower operating costs, sometimes significantly. 
• can increase operating convenience and flexibility. 
• is easy to operate, even by "non-technical" personnel. 
• is quick and easy to install; simple to program. 
• is expandable from 8 to 64 channels. 
• has more than 100 satisfied users nationwide. 
• costs only $ 1498 for 8 channels ($ 1398 until 11-1-90). 
• demo unit can be "test driven" from your own telephone. 
• information booklet will be sent on request, free! 

For more info call: bqng.±-)Y 3TI * (615) 228-3500 

STEREO PERFORMANCE METER 
STE;RO si flATtCN oN 

Stereo performance meter 
The SPM-1 from FM Systems meas-

ures the stereo separation of source pro-
gram audio content. Stereo mixdown 
and left/right blending can be measured 
and set to consistent and repeatable stan-
dards. 
The stereo separation display is a bar-

graph calibrated in 1 dB increments. The 
display may be placed atop VU meters 
on the console or incorporated into the 
VU meter display panel. 
For more information, contact Frank 

McClatchie at FM Systems: 714-979-3355, 
FAX: 714-979-0913, or circle Reader Serv-
ice 70. 

Laser turntable 
ELP is delivering its Laser Turntable, 

which plays ordinary LP records by la-
ser instead of the conventional cartridge 
and stylus. Main functions include two-
speed forward and backward scanning, 
cueing to cuts, programming and repeat 
play of up to 15 songs, setting of custom 
boundaries and display of total, elapsed 
or remaining time for each cut or the 

complete side. 
For more information, contact Ken 

Sanpei at ELP: 408-720-0774, FAX: 408-
720-0624, or circle Reader Service 80. 

Remote broadcast studios 
Tri-Tech's new Cellcast remote broad-

cast studios combine the functions of an 
832 channel cellular telephone with a 
two-channel or four-channel micro-
phone/headphone mixing console. 
For more information, contact Patricia 

Scranton at Tri-Tech: 918-425-
5588, FAX: 918-749-8764, or 
circle Reader Service 91. 

In cart machines, everyone has a different 
preference. Inside those machines, the 
clear favorite is Audiopak: The world's 
best selling tape cartridge. 

Only bona fide Audiopak 
carts are loaded with real 
Audiopak tape. That's 

how " workhorse" A-2s, 
"stereo" AA-3s and 
"digital-ready" AA-4s 
deliver consistency, reli-
ability, phase stability 

and unsurpassed audio 
performance— batch 
after batch after batch. 

"Lookalike" carts will never match the genuine original. 
Look for our new Quality Assurance seal and the molded-
Audiopak logo.. They're your guarantee of 'true blue'' 

ALJdiopak performance. 
• 

The cart the world alledgealt BROADCAST CARTRIDGES 

P.O. Box 3100 
Winchester, VA 22601 
Tel: (800) 522-CART or 

(703) 667-8125 
Fax: (703) 667-6379 

counts on, cart after 
cart after cart. 

•,;47: i 
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new station field service 
construction AM directionals 

RON KROB 
broadcast technical consultant 

4910 Four Star Court 
Fort Collins, CO 
80524 303 484 2704 

Consulting Communications 
Engineers 

• FCC Data Bases 
• FCC Applications and Field 

Engineering 
• Frequency Searches and 
Coordination 
• AM-FM-CATV-ITFS-LPTV 

OWL ENGINEERING, INC. 

1306 W. County Road. F, 
St. Paul, MN 55112 

(612)631-1338 unn,wr AFCCE 

MAKE MONEY 
with any radio station! 
27 years of expertise 
guarantees results! 

Solve problems fast in 
Management, Sales, 
Programming or 

Engineering. No problem 
too big or too small. 

Free initial consultation. 

Full Service Consulting 
Bill Elliott 413-442-1283 
48 Imperial Avenue P41sfield, MA 01201 

*Telatech,lac. 
BROADCAST CONSULTANTS 

AND ENGINEERS 

• FCC Applications & Field Engineering 
• Frequency Searches & Coordination 
• Tower Erection & Maintenance 
• Facility Design & Construction 

CONTACT: 
Kenneth W. Hoehn 
23400 Michigan Ave 
Dearborn, MI 48124 

(313) 562-6873 

EVANS ASSOCIATES 
Consulting Communications Engineers 

FCC Applications, Design 
& Field Engineering 

Broadcast Engineering Software 

216 N. Green Bay Rd. 

Thiensville, WI 53092 

(414) 242-6000 

SOFTWARE 

FM CHANNEL SEARCH 

FM Database pool 

MSDOS 
EGA Graphics-Color 
Broadcast Technical 

Consulting 

Doug Vernier 
Broadcast Consultant 
1600 Picturesque Drive 
Cedar Falls, IA 50613 
319-166-8402 

RADIO SYSTEMS 
ENGINEERING 

FCC Applications • Design 

• Installation • Field Service 

Experienced & Affordable 
4289 Roan ridge 

Las Vegas, Nevada 89120 

24 Hr: (702) 454-2085 

FAX: 702-458-2787 

Lahm, Surfa & Cavell, Inc. 

Consulting Engineers 
• Interlerence Resolution 
• Coverage Improvement 
• RF Hazard Studies 
• Custom Software 

• AM Antenna Improvement 
• Former Chief Engineers 

• Suburban Washington Based 

3975 University Dr., Suite #450 
Fairfax, Virginia 22030 
Phone 703-591-0110 
Fax 703-591-0115 

 _ SX-87 a Hit with UPI 
W. LEE SIMMONS 

& ASSOC., INC. 

BROADCAST 
TELECOMMUNICATIONS 

CONSULTANTS 
1036 William Hilton Pkwy 

Ste 200F 
Hilton Head Is., SC 29928 

(803) 785-4445 

Moffet, 
Larson & 

Johnson, Inc. 
Consulting Telecommunications 

Engineers 

Two Skyline Place 
5203 Leesburg Pike h 800 

Falls Church VA 22041 
703-824-5660 

800-523-3117 

Huntsville Antenna 
Engineering 

There is hope for AM radio! 
AM station unipole antennas with 
circular polarization & beam tilt. 

Broadband your present 
AM tower Series R shunt fed. 

205-353-9232 205-353-6747 

Kenneth Casey 
Consulting Radio Engineer 

THIS SPACE 

AVAILABLE 

CALL 

1-703-998-7600 

FCC's Engineering 
AM,FM and TV Data 
Bases for your PC 

Coll today lo request a free sample 

Communications Data 
Services 

6105 E Arlington Blvd 
Falls Church VA 22044 

(703) 534-0034 

BROA I JCAST I NG 
& ELECTRONIC 
SERVICES LABS 

PO BOX 178 
NEWTON, UT 84327 

801-563-3088 

BROADCAST EQUIPMENT 
REFURBISHED & REPAIRED 

AUDIO, VIDEO, RF, DIGITAL 

15 YRs EXPERIENCE 

PARAIMItui 
CD MMUNICA TION • SYII EMS 

INSTALLATION AND SERVICE OF BROADCAST 
ANTENNA SYSTEMS/TOWER MAINTENANCE & ERECTION 

WESTMONT, NJ (609) 869-0222 

(WIDEST & FINEST CHOICE OF PRODUCTION MUSIC & SF)1 

PROFT1USIC 
Call For Our Free Demo & Information On 

BROADCAST Pece4 
Annual Rates 

1-8013-322-7879 

TOWER SERVICES 
Light Replacement 

Routine Maintenance 
Ground Systems 

Painting 
20 years Experience 

John Nix 
PO Box 13244 Salem. OR 41309 

503-5814056 

1-800-321-405b 

MIRKWOOD 

ENGINEERING 

Rural 8t Remote Site 
Field Engineering 

50 Park Ave. 
Claremont, NH 03743 

603/542-6784 

Advertise your 
services here 
for only $40 

CALL 
1-703-998-7600 

(continued from page 55) 
beginning of each call. It measures the line 
and compensates for phasing and level 
properties. Transmit audio is then digi-
tized and cancelled in the digitized 
received material. The quality is excellent 
but the price will generally be over $1000, 
often close to $2000. 
Then came Hnat Hindes. The company's 

approach combines certain aspects of all 
the other systems in what they refer to as 
a multiplexed hybrid. 
The mode of hybridization is somewhat 

similar to the time-sharing concept used 
in computers. A digital circuit on the logic 
board switches between transmit and re-
ceive at 17 kHz. This provides enough 
resolution on the signal that telephone 
audio, with a maximum frequency of 3.5 
kHz, passes with no apparent degrada-
tion or artifacts. 
Drawing upon analog technology Hnat 

Hindes employs a bi-directional amplifier 
that boosts the incoming side by 14 dB 
more than the sending line. This narrows 
the gap inherent in all telephone calls, 
whereby we transmit at about - 10 dB and 

receive at roughly -25 dB or -30 dB. 
Here at UPI, news comes in from all 

over the world. We have equalized lines 
from many places and can often arrange 
for service from others. But when break-
ing news happens, the phone is always 
there. Using the SX-8Z we can air live 
phoned-in material smoothly and easily. 

UPI's measured isolation of the receive 
signal from transmit averages 30 dB, 
which is exactly as the manufacturer 
states. We are feeding either program 
output or live network to the caller and 
bringing up the phone on a line level in-
put of our board. This in some ways is 
the true acid test, because we are not us-
ing a mix-minus configuration, and are 
thus subject to feedback if isolation is in-
sufficient . 
The SX-87 multiplexed hybrid represents 

a clever and new use of modern technol-
ogy by Hnat Hindes. 

• 
Editor's note: For more information on the 

SX-87, contact Steve Hnat at Hnat Hindes: 
203-935-9066, FAX: 203-935-9919, or circle 
Reader Service 97. 

Moseley Gets KFMZ's OK 
(continued from page 55) 

to wide or narrow, bypassing the internal 
programming if desired. 
The choice of companding or external 

noise reduction is carried through from 
the transmitter, as is the dual color LED 
scheme. The LEDs indicate signal presence 
and AFC lock, as well as channel selected 
and bandwidth selected. The squelch and 
output level can be adjusted with a small 
screwdriver from the front panel. On the 
rear are audio and accessory connections. 
Performance has been excellent. The 

audio quality is outstanding even in the 
narrowband channels. The receiver, based 
on technology used in Moseley's STLs, is 
remarkably selective and sensitive—it 
allows us to set up indoors fairly often, 

Probably the highest praise we can give 
the system is that we no longer send an 
engineer to most remote broadcasts ... 
the talent sets up the equipment, and we 
can count on a good received signal. 
The only criticism we have is that the 

power cord on the transmitter shouldn't 
be detachable . . . we had worries of mis-
placing the cord on a distant remote, but 
we just tie-wrapped the power cord to the 
back of the transmitter. 
The Moseley RPL 4000 system has 

solved the problems that remote location 
broadcasts traditionally have given us. 

Editor's note: For more information on the 
RPL 4000, contact Dave Chancey at Moseley: 
805-968-9621, FAX: 805-685-9638, or circle 
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Customize your A-500 Console with Wheatstone's 

powerful accessory modules! We've handled auto-
sequencing, telephone call- ins, and intercom -equire-
ments. Our auto-sequencing line input will take the rush 
out of back-to-back carts. Our nnultiphone module can 
handle 3 callers, 3 mics and reel-to-reel machine control 
all at once. Our new 8-station intercom module will link 
up all your studios and taent positions... 

AUTO-SEQUENCING: The SL-500as input module 
allows the DJ to automatically sequence through a 
pre-loaded bank of cart or CD machines. All audio 
and machine control functions are handed by the 
module's logic circuitry. When the first ON switch is 
pressed, that module's associated machire automati-
cally starts to play; whei it has finished the channel is 
turned OFF, the next programmed module is turned 
ON, and its machine starts to play. Dead air and 
missed spots can be a thing of the past with this 
sequence function. 

TELEPHONE/TALK S-IOW: The MP-500 nultiphone 
module offers a totally new way of handling telephone 
talkshow functions. Operation is simple: when the 
announcer wishes to do a phone segment he simply 
activates the MP-500 module and all mute, level, 
combining, and machine control functions are handled 
automatically. The MP-500 permits con'erencing 
between 3 callers and 3 microphones, and provides 
separate multitrack tape feeds for various mic/caller 
signal combinations, permitting simple track punch- ins 
to replace razor and tape edits. This module elimi-
nates complicated announcer set-ups, miscalls, and 
feedback problems. 

COMMUNICATIONS: The ICM-500 module is part of 
a completely integrated intercom system; a family of 
modules available for all Wheatstone broadcast and 
production consoles. It even includes a rackmount 
version for your equipment room or remote hook-ups. 
It allows direct communication between 8 locations in 
your facility. Your intercom needs are handled by 
simply plugging in this module set. 

TAKE ADVANTAGE of our expertise and reputation. 
Call Wheatstone. Let our application engheers handle 
your toughest requirements. 

SWheotitone' Corporation 
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Something Very Good 
Just Got BETTER! 

A.32Ex on-Air console a 

Finally engineers confined to tight budgets 
can choose a console that won't compromise 
station reliability or signal integrity. After all, the 
A-32 is a Wheatstone console. It borrows from 
the componentry and design of our larger A-500 
consoles, currently installed in major markets all 
over the country, from frontline independents to 
national networks. 

Our new A-32EX is even better, with ample 
expansion room for additional inputs and a pow-
erful family of accessory modules, including our 
new MP-32 talkshow module (that neatly inter-
faces multiple hybrids, tape recorders, announcer 
mics and studio-to-caller feeds), our ICM-32 six 
station intercom module (letting you communicate 
with other console locations and announce stu-
dios), and our SC-20 studio module (to provide 
comprehensive studio monitor, automatic muting, 
and talkback functions), plus multiple line selector 
and machine control modules, and a complete 
family of studio turret components. 

The A-32EX console features modular con-
struction, a fully regulated rackmount power 
supply, logic follow, full machine control and of 
course, an all-gold contact interface system. It 
has two mic channels and fourteen stereo line 
modules, each with AB source select and 
Program/Audition bus assign, plus Cue switches 
on the line modules. Standard features include 
Program and Audition VU meters, digital timer. 
and a monitor module for control room and head-
phone functions. The console is also available in 
a smaller version (the A-20) with two mic chan-
nels and eight stereo line input modules. 

The A-32EX is a perfect choice for stations 
planning an upgrade in signal quality and control 
room image. Its also a natural choice for the 
newsroom. So profit from VVheatstone's 
experience and reputation—call us today for 
immediate action! 

S\Nheatrtone' Corporation 
6720 V.I.P. Parkw ay. Syracuse, NY. 13211 (TEL 315-455-7740 / FAX 315-454-8104) 
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