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FCC-FAA Turf Battle Brews 
by Charles Taylor 

Washington DC A quiet battle has 
been smoldering between the Federal 
Aviation Administration (FAA) and the 
FCC over which agency has the final say 
in spectrum allotments. 
The tug-of-war, which has been brew-

ing for several years, stands to have an 
even greater impact in the wake of 
Docket 80-90 allocations and it leaves sta-
tion applicants stranded in the middle 
wondering where to turn. 
The problem surfaced recently when 
a new FM in Waunakee, WI submitted 
a tower application that was denied 
hands down by the FAA. 
The agency, which must approve the 

safety of station towers against hazards 
to air traffic before the FCC will approve 
an allotment, objected to both the height 
of the tower and possible intermodula-
tion interference. 
The station's engineering consultant, 

Ralph Evans of Evans Associates, was 
not pleased when he learned of the 
denial. 
Evans accused the FAA of using 

criteria in judging the tower's potential 
safety that were "not realistic and (that 
did) not represent real world condi-
tions," including use of a computer pro-
gram that he said brought "suppositions 
that are questionable at best' 

Frustration not unique 
ills frustration with the FAA is not 

unique. According to John Chevalier, 
president of Aviation Systems, several 
hundred disagreements have arisen be-
tween broadcast stations and the FAA in 
the past couple years over the agency's 
methods of tower safety approval. 
In addition, the FCC reported that it 

received more than 100 letters on the 
topic in the last 15 months involving new 
or modifying FM stations. 
An FAA official responded that the 

Transmitter Watch By Sat 
by John Gatski 

Avon CO A new company has begun 
offering stations the chance to have their 
transmitters monitored remotely—by sat-
ellite. 

If Standard Broadcast Service succeeds 
in drawing radio stations to its unique 
service, the company maintains that 
owners will have a less expensive option 
to consider for transmitter monitoring 
requirements. 
The company is promoting its National 

Supervisory Network (NSN) to sample, 
monitor, control and record conditions 
of transmitters, automation systems and 
EBS systems via satellite. 

"It's like having someone sitting in 
your studio. We will be able to monitor 
anything the station wants:' Standard 
Broadcast Service President Bill Sep-
meier said. 
Sepmeier expects clients to be using 

the service by mid-July. 
"We have had a tremendous amount 

of interest, but it takes time to convince 
people about such a new service," he 
said. 
The service, according to Sepmeier, 

can lower power during nighttime oper-
ation, log EBS tests, record logs and of-
fer data services. 

If a station authorizes NSN control 
functions, the service could restart a 
transmitter, correct an alarm or even con-
duct an EBS test without the station en-
gineer ever being called. 

Satellite monitoring 
The service vil1 use telemetry units 

that can provide RS-232 or compatible 
digital data output, such as telephone 

dial-up remote units now on the market. 
Unlike conventional phone remote con-
trol, NSN's transmitter status informa 
tion and control commands will be 
relayed by satellite. 
With NSN service, automated and sat-

ellite radio station management "can 
(continued on page 8) 

number of actual appeals is minimal 
when put into perspective: The agency's 
nine US regional offices annually proc-
ess between 2Z000 and 36,000 prospec-
tive applications—inclusive of all types 
of tower construction. 

"That's a very small number referred 
to Washington, and if we're wrong, we 
correct it. We've overturned decisions on 
numerous occasions:' stressed Jerry 
Markey, manager of the FAA's spectrum 

engineering division. 
But the underlying conflict appears to 

center on which agency has the ultimate 
control, with the FAA using its jurisdic-
tion over air space and the FCC its over-
seeing of the spectrum as respective 
"weapons" in the battle. 
"We're encountering a certain amount 

of inter-turf agency battle between the 
two, both claiming domain over interfer-

(mritinued on page 15) 
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adio Stopped 
. or did it? 

.ouperior Production ant, riayback Quality 
The Phase Trak 90 Cart Machines from Broadcast 
Electronics guarantee you superior production and play-
back quality. . . no matter what brand of tape you use. 

With such exclusive features as Tape Analysis with a 
"Learn" mode and Continuous, Electronic Phase 
Correction, Phase Trak 90 is raising the on-air standards 
of the industry. 

For more information contact your Broadcast Electronics' 
Distributor or call Bob Arnold at 217-224-9600. 

I=E BROADCAST ELECTRONICS INC. 
4100 N 24th ST PO SOX 3606 QUINCY IL 62305. (217) 224-9600. TELEX 250142. FAX (217) 224-9607 

by Charles Taylor 

Washington DC It was supposed to 
be the sound that wasn't heard across 
America. 
But instead, the Radio Advertising Bu-

reau/NAB's cooperative new promo-
tional campaign for radio that included 
30 seconds of dead air drew inconsistent 
and often reluctant participation in the 
nation's top radio markets. 
Radio stations across the US were 

asked to air a two-minute spot simul-
taneously at 7:42 AM on 26 May that 
asked listeners to imagine "Radio: What 
Would Life Be Without It," then followed 
with 30 seconds of silence to exemplify 
the concept. 
In various markets surveyed, the 

promo's presence was scattered across 
the dial. Some stations missed the 7:42 
mark—deliberately or otherwise—while 
others substituted custom spots that ex-
cluded the dead air. One station even 
sold the 30-second gap to an advertiser 
at what was claimed to be premium 
price. 
At least one member of the NAB Ra-

dio Board of Directors even declined to 
play the promo, questioning the use of 
dead air. Thomas Kushak, president and 
GM of WMAY-AM and WNNS-FM in 
Springfield, IL, said his market's radio 

(continued on page 7) 
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Commissioner Slots 
Washington DC Word is that 
the White House will nominate 
the NTIAs Alfred Sikes for chair-
man of the FCC, with Sherrie 
Marshall, a partner in the DC law 
firm of Wiley, Rein & Fielding, 
and Illinois Commerce Commis-
sioner Andrew Barrett slated to 
fill two other positions on the 
Commission. 
A spokesperson in the White 

House office of presidential per-

sonnel said candidates are un-
dergoing FBI security checks, all 
that is waiting before nomina-
tions go to the Senate. 
Sikes declined to comment on 

his expected nomination, but 
added, "I'm pleased to be consid-
ered!' 
Sikes is a lawyer and former 

owner of radio stations, the last 
of which he sold in January 1986, 
in Missouri and Colorado. 
Marshall, also considered for 

chairman, has close White 
House ties most recently in the 
efforts on behalf of John Tower 
for defense secretary. 
This will not be the end to 

who's in and out at the FCC, 
however, Commissioner Patricia 
Diaz Dennis's term is up in June. 
Reports said her reappointment 
is uncertain at this time. 

More Show Hours 
Washington DC The NAB 

Exhibitors Advisory Committee 
has recommended that exhibit 
hours for the 1990 convention in 
Atlanta be extended for one hour 
on each of the first two days. 

Exhibits and Associate Mem-

bership Director Rick Dobson 
confirmed that staff would con-
sider extending hours from the 
usual 6 PM closing to 7 PM. Ini-
tial thoughts, he explained, were 
to extend hours by two, but that 
was nixed because it might inter-
fere with after-hours suites. 

Exhibitors expect attendance to 
be "dramatically" higher in At-
lanta, he said, because of its east 
coast location and high concen-
tration of broadcasters and with 
easy flight connections into At-
lanta. Attendance at this year's 
convention in Las Vegas reached 
an unexpected 50,000. 
Dobson also noted the com-

mittee discussed improving ex-

WHY DIDN'T SOMEONE THINK OF 
THIS BEFORE? 

A FAST-PACED PRODUCTION CONSOLE 

THE WHEATSTONE SP-6 AUDIO CONSOLE lets production people quickly accomplish 
8 and 16-track work, yet easily handle routine 
transfers and dubbing operations With its 
unique track monitor section it can facilitate 
simultaneous stereo mixdown during the multi-
track bed session — almost halving typical pro-
duction time cycles Input channels are laid out 
just like an air console, with machine starts 
below the channel fader, so staff familiar with 
on- air consoles can quickly become comfort-
able in the production environment 

For those interested in more advanced tech-
niques, the SP-6 employs a powerful talent 
monitor section designed to rapidly call up live 
mic and track combinations, making difficult 
punch- ins a breeze Standard SP-6 input chan-
nel equalizers are more comprehensive than 

those supplied as optional items on compet-
ing products, allowing much greater creative 
freedom Input channel auxiliary send sections 
are designed to be the most versatile in the 
industry, providing 4 different auxiliary buses to 
allow digital delay, reverb, talent foldback, and 
mix- minus feeds Stereo input channels can 
provide either mono or stereo effects sends 
Even more, the SP-6 has 4 auxiliary effects 
return inputs that allow effects to be recorded 
onto the multitrack or sent to the monitor buses 
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S\A/heatftone* Corporation 

The SP-6 provides independent headphone, 
control room and studio monitor feeds, as well 
as stereo cue solo Control room and studio 
mute and tally functions are independently 
dipswitch selectable on individual input chan-
nels Additional studio modules may be ordered 
to accommodate larger, multi- studio installa-
tions The SP-6 may be configured with any 
combination of mono and stereo input mod-
ules, in mainframe sizes ranging from 16 to 
32 or more inputs The console is available 
in either an 8-track production format or a 4 
stereo subgroup TV master control configura-
tion So why not profit from Wheatstone's 
experience and reputation? Call us today and 
learn more 
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hibitor guest registration. That 
registration was a nightmare this 
year in Las Vegas on the first day 
with long, long, long lines. 

Chinese Rely on VOA 
Washington DC Voice of 
America became the only source 
of "trustworthy" news for many 
Chinese during the student riots 
and resulting massacre, but the 
government jammed many of 
the broadcasts. 
Chinese language reports as of 

5 June were jammed on all fre-
quencies, except 1143 kHz medi-
umwave that provided coverage 
to the southeastern coastal areas, 
VOA reported. VOA said English 
language versions were not af-
fected. 
Jamming began 22 May on 

three of its five frequencies used 
to transmit Mandarin Chinese. 
The jamming was noted by 

VOA monitors in Hong Kong 
and Islamabad and the FCC con-
firmed that the culprit signal 
originated in South China. 
The significance of the VOA 

broadcasts to the Chinese was 
noted by callers who said the sig-
nals were poor but getting 
through. Callers also said they 
wanted more broadcasts than 
just the morning and evening 
reports. 
VOA added two hours of addi-

tional reports and resumed Can-
tonese versions. At one point, 
reports included 11 hours of 
daily Mandarin and a half-hour 
of Cantonese. 

Radio Ways 
Washington DC Washington 
Post critic Tom Shales said it best. 
Television was really radio for live 
coverage from Beijing of the tur-
moil there as the Chinese gov-
ernment denied access to satellite 
uplink. 
Reporters relied on the power 

of words to describe the student 
massacre 4 June in accounts tele-
phoned to the US. The first im-
ages out of Beijing were still 
photos, while the networks 
waited for video that was flown 
to Tokyo and Hong Kong for 
transmission. 
Radio reports also had to be 

called in by cellular telephone. 
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AM Stereo Results In 
by Alan Carter 

Tokyo JAPAN An analysis of five AM 
stereo systems conducted here as the 
government moves toward selecting a 
standard found no significant differences 
except for the dual mono/stereo capacity 
of the Harris system. 
Findings from the study, conducted by 

the Broadcast Technology Association 
(13TA) of Japan, were forwarded to a spe-
cial subcommittee of the Telecommuni-
cations Technology Council of the Minis-
try of Post and Telecommunications 
where a decision on a standard will be 
made. 
The BTA conducted theoretical evalua-

tion on five systems but only performed 
in-house and field tests on the ISB sys-
tem developed by Leonard Kahn, Moto-
rola's C-QUAM and the Magnavox sys-
tem. 13TA also evaluated systems devel-
oped by Harris and Belar. 
The US market is interested in the Jap-

anese decision because that country is at 
the center of receiver production. 
There is no sanctioned standard in the 

US because of the FCC's so called "mar-
ketplace decision" but other countries, in-
cluding Canada, Brazil and Australia 
have chosen C-QUAM as an AM stereo 
standard due primarily to market forces 
and not because of any differences in 
technical quality. 
The 13TA study, which has been ongo-

ing for the past two and a half years, 
backs up the premise that there is little 

technical difference among the five origi-
nal standards. 
At Motorola, which lists installation at 

500 stations in the US and a total of 700 
worldwide, Modulation System Labora-
tory Manager Frank Hilbert, who over-
sees AM stereo development, praised 
BTAs work. 

Hilbert maintained that the 13TA tests 
were under "average modest modulation" 
circumstances. But under more stress test 
conditions, C-QUAM would be "more ro-
bust," he said. 
'This study ought to lay to rest Kahn's 

claim that he has a superior system," Hil-
bert said. 
Kahn, who reports 100 US stations us-

ing ISB although others claim the num-
ber is significantly less, declined the op-
portunity to comment on the 13TA study 
results. 

Fears of litigation by any of the stan-
dards' proponents during the standard 
setting process have apparently not been 
a problem for the 13TA. BTA Executive 
Managing Director Tamotsu Ohmura said 
the association has had "friendly" discus-
sions with both Kahn and Motorola. 

It is primarily the threat of such legal 
action which has kept the US broadcast 
organizations or agencies from choosing 
a single standard. 
As for selecting a standard for Japan, 

Ohmura said a special subcommittee is 
studying the BTA report and a condusion 
could be expected during the first half of 
1990. 
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Route To Success 
The new 360 Systems 16B Routing Switcher combines several 

new technologies for maximum flexibility and crystal clear audio. 

Control of audio routing is via the front panel, MIDI, and RS-422. 
Up to 100 user defined "patches" can be stored, and a bypass 
mode can be used to establish a "normalled" setting. Users may 
select 8 X 8 stereo or 16 X 16 mono operation. 

Electronically balanced inputs and differential outputs are RF 
suppressed. Maximum input and output levels are +28 dBv. The 

Model 16B boasts less than 0.01% THD + N (DC to 20 kHz @ +22 
dBv). The front panel includes single-ended jacks with the input 

and output of two mono channels or one stereo pair as test points 

or for an emergency patch. 
360 Systems is well established in industrial audio. Bradley is 

pleased to offer you their first broadcast product, especially 
because the manufacturer's suggested list price is only $995.00. 

BRAD LEY 

BROADCAST 

SALES 
8101 Cessna Avenue 
Gaithersburg, Maryland 20879-4177 

800-732-7665 / 301-948-0650 
Fax: 301-330-7198 

The study by 13TA, which was not 
charged with making a recommendation, 
evaluated reception characteristics indud-
ing frequency, distortion, SNR and sepa-
ration. 
The study also examined relationship 

to channel plan; capacity for dual ste-
reo/monaural reception; stereo proper-
ties, including distortion/frequency, am-
plitude/frequency, SNR and modulation 

frequencies; and the effect of transmitter 
impedance characteristics. 
A final area tested was synchronous 

broadcast characteristics, induding distor-
tion, electromagnetic field strength, sepa-
ration and phase. 

For information from BTA, contact the 
organization by FAX at 03-503-2533. Con-
tact Frank Hilbert at 312-576-4889 or 
Leonard Kahn at 516-222-2221. 

Blackout Hits FCC, CBS, NPR 
Washington DC A fire 5 June here 
that destroyed underground electrical 
cables affecting the communication 
corridor—including CBS, National 
Public Radio and the FCC—sent peo-
ple scrambling as a seven-block area 
of the city was shutdown. 
The CBS Radio bureau and NPR 

went to back-up generators, working 
with no computers, no lights and no 
air conditioning. The FCC sent em-
ployees home for the day. 
Power was off more than 24 hours 

throughout the area and only partial 
power was available the second day. 
Because the power outage occurred 

in the middle of the night, NPR had 
an emergency generator in place be-
fore it was supposed to start trans-
mitting. Service was not interrupted, 
according to spokesperson Cate 
Cowan. She praised distribution, 
technical and program engineers for 

doing the impossible. 
NPR functioned off a 125 kW diesel 

generator when power was out and 
kept it on standby while under par-
tial power. 
"We've really become so dependent 

on electricity," Cowan said. 'That's 
why they call us the electronic me-
dia.' 
Down the street at CBS Radio, Pro-

ducer Evelyn Thomas said staff 
jimmy-rigged set-ups to feed reports 
to New York. But, sometimes, it 
worked; sometimes it didn't. 
"You walk in and say what can I 

do—nothing works," Thomas said. 
During the height of the ordeal, 

CBS Radio Washington was out of 
business for 40 minutes when emer-
gency power went down. On the sec-
ond day with only partial power, the 
network used generators to supple-
ment what was available. 

ADVANCED TECHNOLOGY... 

Broadcast Electronics' FM 20B 
20 KW FM Transmitter 

Digital quality transmission. 

New world standard FX 50 Exciter. 

Highest overall efficiency available. 

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

Built in synchronous AM noise test 
port. 

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

11 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). 

In Optional MVDS based remote 
control. 

For information on the FM 20B Transmitter and on Broadcast Electronics' NEW EX 50 Exciter, 

call Bill Harland or Russ Erickson at 217-224-9600• 

I=E BROADCAST ELECTRONICS INC. 
4100 N 24th ST. PO BOX 3606. QUINCY, IL 62305, ( 217) 224-9600. TELEX 250142, FAX ( 217) 224-9607 
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Putting the Clip On Clipping? 
by Judith Gross 

Falls Church VA Notice things getting 
a little out of hand in the way of loudness 
these days on FM? Not the loudness so 
much as the distortion caused by the 
gizmos that get you to that point. 
Yeah, composite clipping is still a con-

cern, years after the whole brouhaha over 
it in the early '80s. 
Can't be sure that it is, in fact, clipping 

that's being used, since it's all very hush-
hush at most stations. But according to the 
LA newspapers, Pirate Radio, the Scott 
Shannon and Westwood One hype of 
KQLZ we told you about a few issues 
back, shot up from Number 14 to Num-
ber 3 according to Birch. 
The station is very big with the teen 

crowd, as the demos from age 12 on up 
show. Is there something special about the 
ears of adolescents that makes that kind 
of audible distortion to the signal, well, at-
tractive? 
'Course, I'm one to talk ... I had my 

share in the mid-'60s with transistorized 
AM all but glued to my ear all summer 
long. Talk about your basic screeching. To 
this day, I'm convinced that the WMCA 
good guys were born with a heavy dose 
of compression in their vocal chords. 
Anyway, overheard at the NRSC meet-

ing at the CES in the Windy City was the 
fact that some NYC stations are putting 
more than one clipper together in series. 
Got news for them, though. You know 

those blending circuits in FM radios these 
days? The ones that send the signal back 
to mono when the stereo separation goes 
below a certain point (even though the ste-
reo pilot light stays lit)? A couple of en-
gineers have reported to me that heavy 
clipping sends those radios into mono al-
most instantly. 
Since these stations are hurting nobody 

but themselves (no increase in interfer-
ence to neighbors, generally) it isn't likely 
that the FCC would do anything to regu-
late such things. 
But the NRSC is looking at it. A report 

by Chuck Adams of CRL has already sug-
gested a "composite mask," similar in con-
cept to AM's NRSC RF-mask. Hey, bet 
that'd go over real big with the nation's 
PDs, huh? Anybody want to ask the $15-
million-dollar-man, Mr. Shannon him-
self, if he'd go for it? 
Now in the midst of all this comes a new 

wrinkle from Modulation Science's Eric 

Small. He's found a way to get a little more 
loudness without further damage to the 
signal. His new gadget, ModMinder, has 
been tried on such stations as the Big Ap-
ple's WNSR with some pretty nifty 
results. 

It all centers on measuring modulation, 
which there hasn't really been a foolproof 
way to accomplish. Eric's new mod mon-

 _, 

RW4i43-
itor actually gives a station a dB or two 
more to play with, depending on the for-
mat. 
Take a look at this issue's Buyers Guide 

to get the straight skinny from Eric. 
Not that the NRSC has abandoned AM 

topics, mind you. They're still trying to get 
those new radios to market. Now the big 
question seems to be how wide will wide-
band be for AM? 

Let me tell you that there is a decided re-
sistance to anything beyond 7.5 kHz on 
the part of receiver manufacturers who 
have been brave enough to venture an 
opinion. 
In fact, it's beginning to look as if 7.5K 

is going to be a major struggle. 
Then there's the certification mark. Dis 

cussion is focusing on what specs it 
should include, and the preliminary 
recommendation to the committee is not 
all that happy: No Stereo. No Expanded 
Band. No Continuous Tuning. Yes to 
NRSC, but only wide to 7.5K. 
Wait a minute here ... I thought we 

were trying to help AM. Let's say for argu-
ment's sake we go along with the recom-
mendations. We get an AM certification 
mark that guarantees us NRSC in a radio 
with a dual setting: wide to 7.5K and nar-
row (for night) maybe to 5. And it can be 
mono and still be certified. 
OK, now you go tell the US consumer 

that you've improved AM. You say "Lis-
ten to 7.5K mono AM instead of 15K ste-
reo FM!' Right. 
Those who even know what the heck 

you're taking about when you start to 
throw kilohertz at them will be savvy 
enough to remember that when they 

bought their CD and latest stereo gear at 
Crazy Eddie's or Maniac Mike's it was 
specked at 20 kHz. And you want them 
to turn to AM. Sure. 
I don't mean to be completely negative, 

here. I think there is a way to help AM, 
technically. NRSC is a start, but we gotta 
have it as wide as we can, with some way 
to narrow it for night interference. How 
about variable, tunable bandwidth? 
And hey, let's stop this nonsense, OK? 

It's got to be stereo. It's silly to think it could 
be anything but. We live in a stereo world. 
Doesn't matter what some NAB-
commissioned study said about listeners 
being confused by the term "AM stereo!' 
We got the airwaves. Let's un-confuse 'em 
by educating them. 

Washington, after all. 
Emerson Radio threw one heck of a 

party for the second annual Radio Hall of 
Fame Awards in the Big Apple last month. 
Everybody's favorite cousin (Brucie, of 
course) was emcee and some NYC radio 
folks did the honors with the presenta-
tions. 

It was kind of a thrill to see the daugh-
ters of Jack Benny and Orson Welles, both 
stunning blondes, accept for their famous 
fathers. 
The technical achievement award went 

to Lee De Forest for inventing the tube 
technology which helped propel the then 
new medium of radio into popularity. 

In 1908, De Forest broadcast a phono-
graph record concert from the Eiffel 

Joan Benny (far left), Beatrice Welles (4th left), Calvert De Forest (5th), Mel Allen (3rd right) 
and Don lulus (far right) et al with Awards. 

Once we get radios that sound better 
than telephone sets, the rest is up to the 
stations themselves. Once again I'm afraid 
it comes down to the "P" word: Program-
ming. 'Nough said. 
What of the mysterious super-duper ra-

dio that the NAB is keeping shrouded in 
secrecy ever since its, uh, shall we say, 
premature debut last fall? I hear it's under-
gone yet another name change. 

It went from the "super" to "ultimate" 
to "Sequerra" (after its designer) and now 
finally to simply "the NAB radio." Catchy, 
huh? Anyway, seems the NAB has a let-
ter of intent from a receiver manufacturer 
interested in it. 

I'd like to tell you more about the design 
but the NAB for some cloak-and-dagger 
reason won't let us near the thing, even 
without a camera. Hope we get to find out 
more about it before it gets near one of 
those 011ie North-type shredders. This is 

Tower, which was received as far away as 
500 miles. 
His nephew, Calvert De Forest, whose 

face is mucho familiar to David Letterman 
TV fans, accepted the award for his uncle. 
Awards also went to sportscaster Mel 

Allen, newscaster Lowell Thomas, Fib-
ber McGee & Molly, The Goldbergs, 
The Shadow, Larry King and the origi-
nal radio bad boy, Don Imus. 
OK, so the speeches got a little long 

and there was a tad too much nostalgia. 
It was still quite a party. And who knows 
if it will be even bigger next time around? 
Yes, of course ... The Shadow knows 

• im 
Heard something interesting? Spill your 

guts to Earwaves. Write PO Box 1214, Falls 
Church VA 22041, or call me at 703-998-7600. 
Best tidbit of the month wins a coveted 1989 
edition Radio World mug. 

Mr •  

What Makes Media Touch Unrivaled in Automation? 

1. We GUARANTEE our software! 

2. True Live Assist. Touch screen control, 
allowing Talent to control all the same 
source equipment. 
From anywhere in the world!* 

3. Interface to station's existing source 
equipment or new types such as SonyTm 
Multi CD player(60), R-DATs or DAMS 
Digital Audio Storage. MTS is software 
driven and is totally expandable. 

Here are just a few of the answers: 
4. Schedule changes right up to air time. 

Even from a remote location!* 

5. No limit to the number of events, days of 
scheduling or types of source equipment. 

6. 24 hour, 365 day support*. When your 
Chief Engineer is away, we're still here! 

7. By utilizing NOVELL NetWare®, 
Media Touch integrates with your existing 
traffic and music management systems 
allowing direct download of your daily 

log into our system. No manual entry of 
songs or commercials is required. The 
power of the LAN can also bring user-
transparent connectivity to the PCs you 
already have. Spread sheets and word 
processing files can all be shared by 
users on the network. 

rjurniA TOUCH 
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IE
MS
.I
NC
. 

*via modem 

Media Touch Systems 
50 Northwestern Drive 

Salem, NH 03079 
603-893-5104 
800-321-5104 
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Members-only exemptions? 

Dear RW: 
" ... divided we fell." Friday May 

26th ... 7:42 AM (local) ... What an 
experience dialing up and down the 
band hearing silence where stations 
were just moments ago. 
KMOX: (quiet) ... my competitor: 

(quiet) ... Hey, why don't I tune in 
some of the Springfield, IL stations? 
Music? Birthday Clubs? What's this? 

You mean to tell me that the two stations 
owned by the NAB Executive Board 
member for the entire state of Illinois 
can't afford 30 seconds of silence—for his 
own promotion? The NAB/RAB expected 
the rest of us to go along; was there a 
members-only exemption? 
Truthfully, all the Springfield FMs ig-

nored the RAB/NAB stunt. After all, this 
was not "We Are the World!' Maybe the 
new "What would life be without it" 
campaign isn't red hot ... maybe it's a 
little too subtle to be "seen"—let the bick-
ering begin! 
The negative press over this fiasco is 

just beginning and will continue until 
"united we stand!' 

Robert D. Baxter, GM 
WTIM-AM/WTJY-FM 

Taylorville, IL 

A-1 is a good idea 

Dear RW: 
I can sympathize with Al Campag-

none ... the broadcaster in Delaware 
experiencing a signal erosion on his AM 
operation. 
While we enjoy a good daytime signal 
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with 5000 watts on 1590 KC, I feel our 
allotted 27 watts post-sunset is a joke. 
Even the 500 watts pre-sunrise power 
has been much less effective in recent 
years. 
I agree with Richard Arsenault, 

credited as the originator of the FM 
"Class A-1" idea, that a low power FM 
simulcast service would greatly help 
standalone AM daytimers. 
This station has been operated by my 

family for over 30 years, and I have 19 
years invested in full-service local radio. 
And while I must admit that I would 
prefer to sell ads for an AM and FM sta-
tions, the most pleasure would come 
from providing our faithful listeners with 
a station they could count on, 24 hours 
a day. 
(Do any of you daytimers get tired of 

"Why can't I pick your station up before 
7:30 in the morning?) 

Let's turn around the decline of AM. 
It has been my observation that, partic-
ularly in small towns, the local AM day-
timer is providing a valuable community 
service. We deserve to survive! 
Write the NAB, your state association 

and the FCC in support of an FM Calss 
A-1 for standalone AM daytimers! It has 
to be the most cost-effective answer I've 
heard. 

Rich Gwyn, GM 
WQCH-AM 

Lafayette, GA 

Lessons of history 

Dear R1N. 
The article on the FM "Loudness 

Wars" (10 May RW) in Los Angeles was 
interesting. But it troubles me to see his-
tory repeat itself and to find that we 
didn't learn anything from our mistakes 
on the AM band. 
Wasn't it the loudness wars of the late 

'70s and early '80s that started the mass 
exodus to FM? Listeners were willing to 
put up with narrowband, mono AM 
receivers as long as you gave them clean 
audio and good programming. 
But thanks in part to the "we've got to 

be loud to compete" theory, listeners 
took to FM in droves. What's going to 
happen when FM listeners start getting 
tired of the same loudness artifacts they 
heard on AM, only this time in stereo? 
Where will they go? 

Well, AM broadcasters ... this could 
be your second chance! 
Fine-tune your audio, install a 

C-QUAM stereo exciter, put NRSC on 
line too! Get your audio and trans-
mitter plants in tip-top shape. And 
take yet another look at your program-
ming. 
And by the time you're done "tooling 

up," maybe the receiver manufacturers 
will have some low-cost, AM stereo, 
NRSC, wideband radios out in the mar-
ketplace. And who knows? Maybe his-
tory will again repeat itself. 
Only this time, they'll be coming back 

to AM for all the same reasons they 
originally left for FM. 

Stu Tell, Technician 
KGLO/KNIQ 

Mason City, IA 

The controversy between the FCC and the FAA over who has the fi-
nal say in station allocations threatens to set back the growth of the in-
dustry. 
New FMs, especially those under docket 80-90 allotments, appear to 

be caught in a "Catch-22" resulting from a long-standing turf battle be-
tween the two agencies. 
Understandably the FAA needs to take stringent actions to ensure the 

safety of air traffic. New stations cannot be allowed to hamper naviga-
tion frequencies or radio communications with undue interference. 

But radio service to under-
served communities, especially Airwaves in times of natural or manmade 
disaster, is equally as important. 
And indications are that the Versus computer programs being used 
by the FAA may in fact overesti-
mate a station's interference Airspace potential. 

If there are technical solutions 
to this conflict, both agencies 

should be pursuing them with all expediency. At the very least, the two 
should be sitting down and trying to reach some compromise in the 
interest of new stations and the communities they hope to serve. 
The NAB also should take an active role in trying to get the matter 

resolved on behalf of station applicants who are given allotments by the 
FCC only to have their antenna construction denied by the FAA. 

If a mutual agreement cannot be worked out between the two govern-
ment agencies a legal option—such as a class action suit or the involve-
ment of the Justice Department—may need to be pursued by station 
consultants. 
Each government agency should realize that its action is tied to the 

other and remember its mandate to act in the public interest. 
If apsiring stations become the innocent victims of a power battle, it 

will be the public—not just the radio industry—that will be the ultimate 
loser. 

—RW 

A Rock and a Hard Place 
by Dale Ganske 

Eau Claire WI Once again we broad-
casters seem to be caught between two 
governmental agencies who don't ap-
pear to be consulting each other or con-
sidering the effects their decisions (or 
lack thereof) are having on us and our 
communities. 
I'm referring to the FCC and FAA, 

regarding proposed tower sites for new 
FM allocations. 

EDITORIAL 
With the advent of the 80-90 dockets 

and FM "drop-ins" the FCC has desig-
nated more "restricted" areas where ap-
plicants may locate their tower. The 
problems with these restricted areas are 
that they are (according to the FAA's - 
determination) too close to an existing 
airport, or may cause too much IM in-
terference. These areas are being flatly 
rejected. 
Our choice as applicants is to reduce 

the tower height to such a ridiculous de-
gree that the signal would barely cover 
a neighborhood, much less the pro-
posed city of license. A second choice is 
to move the tower site far enough away 
(which is outside the FCC's restricted 
area) to meet the FAA requirements. 
Obviously we can't do both. Yet we are 

expected to comply with both agencies 
and are given no help or suggestions as 
to how this might be done. 
On our own, we've spent thousands 

on engineers and attorneys; talked with 

our congressmen, Senators, the FCC, 
FAA, NAB, even "airspace consultants!' 
We get nothing but polite "lip service" 
from the government. No ideas, no help, 
no possible solutions—not without 
dumping another bundle of money on 
the dilemma. 
The solution, it seems, must revert to 

the originators of these allocations. 
Rather than allocating new FMs, open-
ing windows and clinging to our filing 
fees, is it possible for the FCC to deter-
mine beforehand if in fact these pro-
posed frequencies will comply with the 
FAA? If not, why go to all the time and 
expense to open a channel that the FAA 
says can't be built? 

It's a no-win, no-help, "throw money 
at the problem" situation. This lack of 
concern and foresight, bogged down in 
government bureaucracy and paper-
work, only delays a community's right 
to a broadcast facility. 
When blatant errors such as this are 

recognized, let's move swiftly to correct 
them and get on with business. We're 
not interested in fault and blame here; 
we're interested in solving a problem. 
Any suggestions? 

o 
Dale Gauge is the GM of WISM-AM. He 

can be reached by writing to WISM Radio, 
1819 Mitchell Ave., Eau Claire, WI 54701, 
or by phoning 715-836-9476. 

Next Issue 
RW 
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Radio Ad Meets with Resistance 
(continued from page 1) 
association decided as a whole not to 
play the spot. 
"There was not unanimous agreement 

that the 30 seconds of silence was in the 
best interest of everyone in this market 
and we agreed that if we couldn't agree 
to do it collectively, then we would pass 
(on the promotion)," Kushak said. 
"As a member of the NAB board, I en-

thusiastically supported this joint effort 
with RAB, the funding, the choice of 
agency, the market testing; however, I 
think NAB recognized that this was a 
voluntary effort and quite honestly, I'm 
serving two associations: NAB and as a 
vital link in our local association." 
Kushak said his station and others in 

the market are enthusiastic about airing 
custom and follow-up promotions. 
RAB and NAB, are claiming that about 

80% of the nation's 10,000 commercial ra-
dio stations participated in the campaign 
kickoff. They estimated, translating the 
percentage into audience, that 135 mil-
lion listeners were exposed to the spot. 
NAB explained that it derived the per-
centage from a survey of 40 or 50 radio 
group owners, a spokesperson said. 
The organization remains undaunted 

by criticism of the campaign. "We were 
trying to stress that radio could unite for 
a common cause to promote its own im-
portance, setting competition aside for 
30 seconde an NAB spokesperson said. 
The success of the campaign, which is 

supposed to last throughout the year, is 
still undetermined. But the groups plan 
a fall series of print ads in consumer and 
trade publications, as well as radio ads. 
Meanwhile, the nation's radio market-

place had its own opinion of the cam-
paign, which in some cases addressed 
more relevantly what life would have 
been like without the RAB/NAB promo-
tion. 

Following the Leader in DC 
—RW Special Report 

About half of the stations in the na-
tion's capital followed RAB/NAB's lead 

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

by playing the campaign kickoff, though 
a number weren't satisfied with the ac-
tual promotion. 

"I thought the overall effect for the 
average man and woman on the street 
was rather forgettable said classic rock 
WCXR-FM PD Andy Beaubien. 
Most objectionable were the 30 se-

conds of silence, which some said 
opened the door for listeners to search 
for alternatives. 
"Withholding something of value from 

the consumer we didn't think was the 
best way to make the point," said 
Michael Douglass, VP and GM of 
WASH-FM, the only DC top 10 station 
not to play the spot. "It's not the con-

sumer to whom we want to indicate 
what life would be like without radio. It's 
the advertising community. Why punish 
the consumer if you're trying to make a 
point with the advertisers?" 
David Chadwick, PD at WGAY-FM, 

the market's number-one rated station, 
added, "Thirty seconds of dead air gives 
people a reason to tune out. If everybody 
participates, then you accomplish your 
purpose of bringing it to everyone's at-
tention, but if only a few participate then 
people may tune the dial thinking 
they've lost the signal and may not come 
back to you." 
The beautiful music station was 

prompted to run the spot at the request 
of owner Greater Media. 
Country formatted WMZQ-FM, like 

most of the eight stations owned by Via-
com, played a role in the campaign, but 
customized the promo with a 105-second 
spot using testimonials from local 
listeners. 

"It really wasn't us thumbing our nose 
at NAB as much as it was trying to do 
something that fit the personality of the 
station and that would accomplish the 
same goal," PD Gary McCartie said. 

Will it play in Peoria? 
—Bill Knight 

The Journal-Star 
The idea for 30 seconds of radio silence 

fell on deaf ears here at WXCL-
AM/WKQA-FM in this Illinois town, 
where GM Bob Burch refused to partic-
ipate in the campaign kickoff. Instead, 
he sold an ad. 
"This type of project has been done in 

single markets, and I've never noticed a 
positive, measurable result ... ," Burch 
said. 
Of the 16 stations in the Peoria mar-

ket, those on the air at 7:42 AM included 
WXCL-AM/WKQA-FM, public station 
WCBU-FM, and two Christian stations, 
WPEO-AM and WCIC-FM. But peren-
nial ratings leaders such as WWCT-FM 
and WKZW-FM participated in the half-
minute of silence. 
The market's overwhelming participa-

tion didn't bother Burch, he said. It 
amused him. 
"I'm an opportunist, I admit it," he 

said. "It was a one-time opportunity to 
be the only radio station on the air, and 
I sold a commercial to a special client for 
the highest price ever paid for a spot in 
Peoria radio history." 
Burch refused to identify the client, the 

message, or the price, but said, 'The cli-
ent was thrilled to death. We had a nice 
laugh about it." 
Other area broadcasters weren't 

amused. 
"Some people will take advantage of 

anything;' said talk-radio WTAZ-FM 
Program Manager Richard Parker. "We 
decided we'd rather help the industry 

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

show itself as important to people rather 
than a way to make a fast buck." 

Joking in Jacksonville 
—Dan Macdonald 

The Florida Times-Union 
Like it or not—with the "flots" letting 

listeners know with mocking banter— 
about half of the market's top-ranked sta-
tions here went along with the kickoff. 
'This is stupid;' said WCRJ-FM morn-

ing announcer Robbie Rose just before 
the spot began. 
The Arf (Mike Areford) of WFYV-FM's 

Morning Flakes contemplated what his 
life would be without radio and found 
that he'd be unable to make child sup-
port payments. 
Of the market's top-ranked stations, 

WQIK-AM/WQIK-FM, WAIV-FM, WCRJ-
(continued on page 17) 
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Satellite Monitoring 
(continued from page 1) 
now legally lock the doors and walk 
away" during off-peak hours, Sepmeier 
said. 
Sepmeier said he developed the sys-

tem initially for automated stations, but 
he said stations that are not automated 
have expressed interest, too. 
Based on company estimates, a station 

could save as much as $23,769 annually, 
based on a minimum wage operator on 
duty 24 hours a day, 365 days a year. 
According to the estimate, 24-hour 

operator monitoring of broadcast func-
tions costs a station about $33,369 annu-
ally at minimum wage, but the NSN 
would cost $9600 annually. 

Burk Technology (formerly Micro-
dynamics) President Peter Burk, whose 
company manufacturers one of the dial-
up systems NSN would be capable of us-
ing, said the NSN system is an idea 
whose time has come. 

"I fully support what they are doing," 
he said. "It's another option the opera-
tor has in order to cut costs!' 
He said there are still some areas that 

NSN's advanced technology cannot 
monitor or control, such as a malfunc-
tioning tape machine, but he added that 
the service could benefit hundreds of 
stations. 
Sepmeier said it is true that NSN 

could not splice a tape together, but if an 
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automated station has a Format Sentry 
system, NSN could re-program around 
the tape break to avoid dead air. 
The concept of off-premise control and 

monitor is not new. Moody Broadcast-
ing offers an option of limited service via 
remote dial up to its affiliates. It also can 
shut down a station's transmitter via a 
data channel on its satellite's stereo sub-
carrier. 
According to Moody Broadcasting Af-

filiates Development Administrator 
David Woodworth, the network also 
offers the service to a limited number of 
non-affiliate stations. 

Control from Colorado 
According to Sepmeier, the NSN will 

monitor client stations from its com-
mand and monitoring center, called the 
"Hub," in Avon, CO. The network ideally 
could handle as many stations as signed 
up for the service—radio or TV. 
There will be one trained engineer for 

every ten stations, Sepmeier said. 
Monitor and control will be main-

tained via the VSAT network, which 
means stations that don't have VSAT will 
need a dish. The NSN purchased space 
on the SATCOM K-1 satellite, which 
communicates with the ground on the 
Ku band. 
NSN will provide most of the neces-

sary equipment, including the six foot 
dish, IBM-AT compatible computer, dis-
play, software/hardware links, printer 
and installation at no additional charge. 
The system requires some type of re-

mote capability hardware. It is compati-
ble with most current computerized re-
mote control systems in use such as 
Microdynamics, Gentner and Moseley 
and, Sepmeier said, it soon will be com-
patible with Potomac, Marti and Halli-
kainen & Friends equipment. 
Sepmeier pointed out that most co-

located (studio and transmitter) stations 
don't use remote monitoring. But NSN 
will help assist the station in upgrading 
the provided computer to accommodate 
remote capability for "a reasonable fee." 
NSN's monitoring and control options 

will be customized to each station, based 
on how the chief engineer sets up the 
computer equipment, Sepmeier said. 

30 minute status checks 
The monitoring service will include 

the capability to access 30 minute logs 
and alarm logs at any time, and can be 
printed out by the station engineer. 
In addition to the logs, local stations 

will have display and print capability of 
NSN's data services, including FCC files 
and weather information. 

If a problem occurs, NSN engineers 
(continued on page 26) 
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Antenna Project Nears Launch 
by John Gatski 

Washington DC Barring further de-
lays, the NAB was to begin construction 
of its long-awaited anti-skywave antenna 
26 June for performance testing starting 
in August. 
The antenna, designed to reduce AM 

nighttime skywave interference, will be 
on a site northeast of Washington, owned 
by Howard University. L and R Commu-
nications of Laurel, MD, is the contractor. 

Behind schedule 
Construction is several months behind 

due to a significant portion of the 
project's time, which has stretched into 
its fourth year, spent securing permits 
from state and county agencies, accord-
ing to NAB Staff Engineer Kelly Wil-
liams. 
Williams said construction will take 

about eight days from the time the foun-
dation is poured to completion of the 
tower. 
The 190° base-fed vertical antenna 

tower was designed by Ogden 
Prestholdt and manufactured by L and 
R Communications. The 295' tower and 
antenna is designed to suppress sky-
wave in one single direction by directing 
the energy of the skywave into the 
groundwave signal. 

Directional null 
"We are creating a very deep signal 

null in one direction," Williams said. "If 

we can point that null in the skywave 
pattern, hopefully, that will allow a sta-
tion (that causes skywave problems) to 
operate without interference (even at 
higher power levels):' 

signal that causes the most interference 
to other stations. 

The test structure will feature a main 
vertical radiator with a horizontal radia-
tor about three-quarters of the way to the 
top, using a balance-fed network spe-
cially designed by Prestholdt. The 
horizontal radiator can be turned to the 
direction in which skywave presents the 
most problem. 

ATTENTION NEW ENGLAND 
BROADCASTERS 

Northeast Broadcast Lab, Inc. is 
pleased to announce the opening 
of its New England Office. 

Based in Auburn, New Hampshire, 
this latest addition to the NEBL 
organization is fully equipped to 
provide the products and services 
our nationwide customers have 
enjoyed. 

For prompt, regional attention to 
your broadcast equipment needs, 
contact: 
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Williams noted that the anti-skywave 
antenna will not be a "magic solution" 
for total elimination of the skywave, but 
could, if the test is successful, eliminate 
a station's problem nighttime skywave 

Volunteer monitors 
For the performance tests, the NAB 

will use volunteers to monitor the sig-
nal at various locations near the trans-
mitter and from more distant locations, 

Williams said. 
The FCC authorized a 1660 kHz test 

transmitter (KA2XXB) for 5 kW, but the 
NAB will use about 400 W most of the 
time, Williams said. The transmitter will 
be housed in a small trailer adjacent to 
the antenna. 
"Our intent is to transmit at night to 

people at remote sites and then tune the 
antenna to the anti-skywave mode Wil-
liams explained. 
He said there will be mobile units lo-

cated 10 to 15 miles from the transmit-
ter taking field strength and other read-
ings to determine the design's effective-
ness. 
A monitor also will be located in Nor-

folk, VA, to determine the antenna's ef-
fectiveness in reducing skywave over 
longer distances, Williams noted. 
The test will involve the test station 

receiving a skywave signal and then tun-
ing the antenna to the anti-skywave 
mode to see if the signal disappears. 

Prior to the performance testing, the 
NAB will conduct specifications and tun-
ing tests of the antenna. 
Williams noted that during the set-up 

phase, the NAB also will test a newly-
designed, four-wire elevated ground sys-
tem, which could save a station on the 
cost of the normal 120 wire ground sys-
tem used on many AM antennas. 
The ground system was designed by 

engineers Al Christman and Roger Rad-
cliff. 
When the anti-skywave project is com-

plete, Williams said the project will to-
tal about $100,000. 
For more information, contact Kelly 

Williams at 202-429-5346. 

hat is it about the Signature Ill 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 Hill Road • Frazer, Pennsylvania 19355 

Tel: 215-644-1123 • Fax 215-644-8651 

Circle 29 On Reader Service Card Circle 4 On Reader Service Card 



10 Radio World June 28, 1989 

FCC OKs Filing of Dial Hop Petition 
by Charles Taylor 

Westland MI The FCC said it will al-
low daytimer WNZK-AM here to apply 
for a waiver that would authorize the sta-
tion to broadcast on 690 kHz with in-
creased power during the day and 
switch to 680 kHz at night. 
The unusual move, which has not oc-

curred since 1950, originally was rejected 
by the Commission when the station 
petitioned to change its facilities from 
daytime-only to unlimited time, in-
creasing daytime power from 1 kW to 5 
kW, and operating at 2.5 kW on the ad-
jacent 680 kHz at night. Such a change 

would violate FCC rules, the Commis-
sion said. 
WNZK, which provides an "ethnic" 

format with programming in 24 lan-
guages, resubmitted its request for ex-
ception, arguing that it provided a 
unique foreign language program to 
minorities in the Detroit area. 
The station also explained it could not 

operate full time at 690 kHz because of 
severe protection problems toward CBF 
radio in Montreal. It could not move full 
time to 680 kHz because of interference 
that would result with CFTR radio in 
Toronto. 
Birach Broadcasting Corporation, 

licensee of the station, found that at 
night CFTR employs a different antenna 
directional pattern that would allow a 
nighttime operation on 680 without in-
terference in the Detroit area. 
The FCC responded that "granting Bi-

rach's waiver request would not under-
mine the policies underlying its alloca-
tion plan;' particularly policies that un-
derlie its decision to restrict AMs to a sin-
gle channel. 
Daytime operation on 690 kHz and 

nighttime operation on 680 kHz would 
"enable WNZK, as a full-time station, to 
provide better service," the Commission 
said. 

We are Pleased to Announce That 

WLS-AM/Z-95-FM 
Chicago, Illinois 

A Capital Cities/ABC Owned Radio Station 

Recently Joined 

WGN, WGCI, WBBM 
Ranked #1, #2 and #4 in Chicago, 

The Illinois News Network 
and other fine Chicago Stations 

As A Major User Of 

DYNAMAX CARTRIDGE MACHINES 

The undersigned assisted WLS in the 

selection of this equipment and negotiated 

this transaction. 

RAM BROADCAST SYSTEMS 

346 W. COLFAX STREET 

PALATINE, IL 60067 
TEL. 312-358-3330 FAX 312-358-3577 

The station now is subject to normal 
FCC administrative procedure in apply-
ing for the allocation, according to Kath-
leen Levitz, an FCC staff attorney. 

"It's a function of whether petitions to 
deny are filed, whether somebody 
comes in and decides to file a compet-
ing application for that frequency," she 
said. 
The Commission added that if similar 

requests were triggered by this waiver, 
it would examine whether it should re-
lax its policies against split frequency 
operation. So far, however, it's too early 
to tell if Birach's request is a one-time sit-
uation, Levitz said. 

"It's hard to answer the question right 
now, because I really don't have a feel for 
whether Birach is just a corporation that 
chose to come in and ask, where others 
decided that the request wouldn't be 
granted so they didn't try" she said. 
For more information, contact Kath-

leen Levitz at the FCC, 202-254-3394. 

NAB Radio 
Due By '90 
by Alan Carter 

Washington DC A consumer model 
of the NAB "ultimate radio" could be 
coming off the assembly line by the mid-
dle of 1990, according to NAB Science 
and Technology VP Michael Rau. 
The NAB has a letter of intent from a 

manufacturer to build the NAB radio, 
Rau confirmed. He declined to identify 
the manufacturer because the contract is 
under negotiations. 
Also not settled are the specifications 

for the radio, originally designed for 
NAB by Richard Sequerra. Rau said 
those points are part of the negotiations. 
"This is a negotiation process," he said. 

"I'm not sure NAB is going to get every-
thing it wants. But NAB is asking for as 
much as we can get." 
As designed by Sequerra, technical 

features include AM stereo, the NRSC 
preemphasis standard and FMX for FM 
stereo extension. 
The design has C-QUAM AM stereo 

on a board replaceable with multi-
system boards that allow for reception of 
multimode stereo or Kahn ISB stereo 
reception only. The multisystem boards 
use a chip developed by Sanyo, availa-
ble as a sample but never put into 
general production. 
The price of the radio to the consumer 

has not been determined, Rau said, be-
cause the manufacturer does not know 
production costs yet. 
Rau said NAB would recoup the 

money it paid to Sequerra to design the 
radio from the manufacturer. He 
declined to release final figures, referring 
to previous numbers NAB quoted. 
NAB initially paid $25,000 for the de-

sign of the radio, which was completed 
on time. NAB was to have paid Sequerra 
another $25,000 for three working pro-
totypes but delays put that figure into 
question. Final negotiations with Se-
querra were not made public. 
The end product was a single proto-

type with replaceable board, not fin-
ished until earlier this year after a some-
what disastrous attempt to introduce the 
receiver last fall during Radio '88. 
For information on the radio, contact 

NAB Science and Technology at 202-
429-5346. 
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INTRODUCING THE NEW MX- 5 5 

Before you take us to task for trying to improve the 311, a design that has become tne 
"workhorse" standard for two-channel audio machines, consider what the new VX-55 offers: 

An integral autolocator; a voice editing mode that allows 2X speed playback at normal 
pitch; a built-in cue speaker; GSPIPO (capless, seamless, punch-in, punch-out),* and because 
you told us you wanted it, ail adjustments are available through the front panel! These, and 
many more improvements wll help make your job easier, and the results more creative. 

And for those of you who still won't forgive us, we're keeping the 311 in the line. So 
either way, you can get exactly what you need from Otan; Technology You 
Can Trust. Call Otan i at (415) 341-5900 for information about the new VX-55. ODENI1 

Circle 36 On Reader Service Card 



THREE MORE REASONS TO BUY RS SERIES CONSOLES 

Meet the RS-3...your Radio Systems' Sales Engineers. They 
love to sell the RS-6, the RS-12 and the RS- 18. Here's why: 

DI PAUL McLANE 
"Customers call me constantly 
to say how pleasantly surprised 

they are by the features and the 
sound of this console. Now 

they're calling back to place 
second and third orders. It 

certainly makes my job easier" 

2. GERRETT CONO VER 
"No one makes a better 
console for the money, not 

Pacific, not Arrakis. And no one 
else offers toll-free, all-night tech 

support, next-day parts service, 
and a manual written so you 
can understand it." 

These guys are pretty busy these days, because 
RS Series consoles from Radio Systems are 

shipping to studios around the world. 

They serve in radio and television 
facilities, at major satellite 
and business networks, 
even on a U.S. aircraft Rama SYS 

3. BILL WOHL 
"We needed a console to 

complement our top-notch turnkey 
services and custom cabinetry. 

The RS Series is perfect. It's easy 

to install, and easy to service. That's 
important when you're in the field, 
under a deadline." 

carrier. RS Series consoles are used by more than 
160 of the nation's leading broadcasters, and the 

number is growing daily. Find out 

what keeps the RS-3 hopping. 

Call 800-523-2133 for more 
information about RS 

Series consoles. TEISIS INC. 
Circle 51 On Reader Service Card 110 High Hill Road . P.O. Box 458 . Bridgeport, NJ 08014-0458 
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ANIs Simulcast TV News at Six 
by Charles Taylor 

Charlotte NC Getting home from 
work in time for the 6 o'clock news is an 
almost laughable concept for many of the 
nearly 20,000 Floyd County, SC, residents 
battling gridlock in the afternoon com-
mute from nearby Charlotte. 
But now, as long as they're equipped 

with an AM radio, commuters can at least 
listen to what they'd otherwise miss, 
thanks to an unusual cooperative formed 
by WSOC-TV in Charlotte in which the 
station's 6 PM local news is simulcast 
throughout most of its 22-county AD! on 
17 AM stations. 
"The prestige of having an eyewitness 

newscast on was very attractive to us," 
said Bill Rice, operations manager at 
WRHI in Rock Hill, SC. "We looked at it 
as another resource to provide informa-
tion to the listeners!' 

Outdo competition 
The idea was launched 1 May to outdo 

competitor WBTV, which began simul-

WSOC-TV 
CHARLOTTE 

Eleven radio stations air Channel 9's 
6 o'clock news. 

casting its 6 o'clock news over sister radio 
station, WBTV-AM, in July 1988. 
"We also own a radio station, WSOC-

AM, and looked for a way to do the same 
thing, only better;' said Alan Batten, 
director of advertising and promotions 
for WSOC-TV. 
Within three months, the TV station 

contacted AM stations in each of the 22 
counties in its ADI and arranged with one 
in each of 17 counties to simulcast its 6 PM 
news, forming a mini-news network. 
The TV station was exclusive to AM be-

cause management figured it unlikely 
that an FM would surrender an hour of 
choice time for news, Batten said. "Also, 
because AMs have to try harder, they're 
probably better tuned into the commu-
nity. More AM stations have news staffs 
than do FMs because they have to pro-
vide that local service!' 
The AM stations had little to lose from 

the arrangement: For each station, 
WSOC-TV provided a television sound 
tuner (modified to receive only WSOC's 
signal), an isolation transformer requir-
ing a simple hook-in to the radio station's 
board and a 10" black and white TV mon-
itor for visual cues. 
WSOC-TV also allowed each station to 

fill the 141/2-minute commercial window 
during the hour as it wished, thus gain-
ing the stations the potential for addi-
tional ad revenue. 
"So many of the programs we run are 

bartered, where we get part of the adver-
tising along with the program's spon-
sors;' said Rice at WRHI. "This is set up 
where we get all the breaks to do with 

what we want, so we have the flexibility 
either to sell it or do local news capsules. 
We're doing both!' 
Another simulcaster, WIRC-AM in 

Hickory, NC, already has sold about 
eight of the available 141/2 minutes of ad 
time and uses the remainder to promote 
its programming and giveaways. 

"Six o'clock has become the information 
hour for the world. We were airing our 
regular (country) programming with a 
five-minute newscast;' said GM Maynard 
Taylor. "We decided it was at least worth 
a try to gain listenership during that 
hour!' 
To promote the show throughout its 

ADI, WSOC-TV provided custom pro-

motion spots to each station, in which the 
news anchors used station's call letters. 

Few TV adaptations 
For the TV news team, few adaptations 

were required to make the broadcast rele-
vant to its new audio-only audience, ac-
cording to Batten. 
'When somebody very important is be-

ing shown on the screen, where we used 
to use just a font identifier, we now have 
the reporters identify them as part of the 
feed;' he said. "And where we have tele-
phone numbers on the screen, we will 
read the numbers aloud. Other than that, 
there's been very little adaptation!' 
The cooperative has been received 

"phenomenally well by listeners and ad-
vertisers;' according to Batten, but it also 
prompts inherent advantages for the TV 
station. 
"We're obviously able to get our product 

into the potential universe of people who 
may not have sampled it before Batten 
said. If somebody is a dedicated watcher 
of somebody else, but is a dedicated lis-
tener to one of the radio stations that we're 
on, they will hear either the program it-
self or the promotion of the program!' 
And Batten points out one additional 

advantage for him: 'We don't usually get 
out of here until after 6. When somebody 
used to say, 'Did you see what was on 
the news last night; I used to have to say, 
'No, I was on my way home! Now at least 
I can hear what's going in the news!' 

For more information, contact Alan Bat-
ten at 704-3354999. 
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DAT was invented 
for your home.  

Rs DAT is for your studio.  
Other DAT machines only take you halfway. 
You need more in your studio than just a DAT machine. You need a DAT 

machine that can interface to your console and automation equipment. You 
need a machine with remote control and status information. And you need it to 
perform like a cart machine - - reliably and quickly. 

Meet the RS-1000 from Radio Systems. 
The RS-1000 is an integration of the Sony DTC-1000 and a special 

microprocessor-based controller from Radio Systems. Its features include: 
D Full broadcast remote control (not a hard-wired remote, like most other machines). 
D Rear-panel ports for automation and serial interface. o Thirty cut, random 
access memory. o EOM signals and relay closures. D Automatic cue-to-cut. 
D Cart machine style buttons and dubbing. u Sampling rates for recording at 
44.1 and 48 kHz. o Balanced audio inputs and outputs. D "Next" and "Last" 
functions for quick cut re-cue. D Industrial-grade head life. o 16-bit linear D/A 
conversion. D Logging data. D Total harmonic distortion <.0055%. n Optional 
rack mount. 

Imagine recordable digital audio in your automation system or as a live 
source in your air studio. And with DAT archiving, your entire music library 
can fit into a briefcase. 

Call today for more information on radio's hottest DAT machine, the 
RS-1000 from Radio Systems. 

Rama SYSTEMS INC. 
110 High Hill Road • P.O. Box 458 • Bridgeport, NJ 08014-0458 

609/467-8000 • 800/523-2133 • FAX 609 467-3044 
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SBE Show Faces Critics 
by John Gatski 

Kansas City MO The success 
of future SBE national shows 
may hinge on how well radio 
and TV broadcasters make the 
trip to the 1989 convention in 
Kansas City, according to some 
show exhibitors. 
SBE convention organizers 

said this year's show marking 
the 25th anniversary of the soci-
ety will be better attended be-
cause of Kansas City's central 
location which, they said, is 

more accessible from the east 
coast than Denver was last year. 
The Denver show had only 

2,200 registered attendees in-
cluding exhibitors and the total 
included more than 900 regis-
trants for the Rocky Mountain 
Video Expo held jointly with 
SBE. 
The 1989 show is 5-8 October 

at Kansas City's Bartle Hall and 
is scheduled for Cincinnati, 
Minneapolis, Nashville and St. 
Louis over the next few years. 
Several manufacturers and 

vendors, however, are not so 
sure about the long-term success 
of the SBE national show and 
are taking a wait-and-see atti-
tude. 

Scaling back 
Circuit Research Labs (CRL) 

TV/Radio Marketing Manager 
Bill Ammons said his company 
is planning to return to SBE, but 
with a smaller booth than in 
1988. 
"We're cautious this year. 

We've cut back to a 10x10 booth. 

Nis It takes plenty of 

71M protsdutoctbsatchkisosuorlidly. 

It's a wait-and-see thing with 
us," he said. 
Ammons said Kansas City is 

likely to be better than Denver 
and that future shows in Nash-
ville and Cincinnati could be 
more successful because of their 
proximity to the east coast 
where the largest preponder-
ance of engineers are located. 
Some companies, however, 

declined to give the SBE fall 
show the benefit of the doubt. 

Eric Small, engineering VP at 
Modulation Sciences, said com-
pany officials decided not to at-
tend SBE this year because of 
last year's poor attendance and 
because of the "nickel and dim-

At QEI, we back our products — and 
our customers. Our power tubes, for 
example, carry the best warranty in 
the industry: 15,000 hours or 2 years. 
And only QEI includes a FREE com-
prehensive spare parts kit with every 
FMQ transmitter, exciter and remote 
control. Experience shows that you 
may never use more than 2 or 3 of 
these "guts". But since we can't be 
certain which 2 or 3, our kits include 
ICs, transistors, lamps, diodes, fuses 
— everything you're unlikely to need. 

24 HOUR SERVICE HOTLINE 

Giving you the most complete spare 
parts kits in the industry is just the first 
step in a customer support program 
that lasts as long as your QEI trans-
mitter. If you need expert advice on 
installing a spare whatever, call us any 
time at 609-728-2020, day or night. 
And if you ever need factory parts 
support, we can deliver — fast. We're 
just 1/2 hour from Philadelphia Inter-
national Airport, not out in the middle 
of nowhere. 

MAXIMUM EARNING POWER 

You can count on it with every QEI 
transmitter, because we design them 
to stay on the air. And as a fully integ-
rated company dedicated to RF and 
transmission products, we're able to 
build in quality and reliability — and 
still maintain our value advantage. 

WPM 
a 
e 

No wonder stations in both large and 
small markets have been using 0E1 
products as long as we've been mak-
ing them — since 1971. During that 

time we've put over 1300 exciters. 
more than 450 transmitters and over 
1000 modulation monitors in service. 

GET THE FACTS 

When it comes to standing behind our 
products — and our stations — we're 
way ahead of the competition. That 
may make other manufacturers ner-
vous, but it makes QEI customers very 

satisfied. 
Call us at 
800-334-9154, 
toll-free, for all 
the facts on 
the transmitters 
that deliver a 
solid return on 
your investment: 
the QEI "New 
Reliables." 

AsEl  
Quality • Engineering • Innovation 
QEI Corporation • One Airport Drive, P.O. Box D 
Williamstown, New Jersey 08094 
Toll-free 800-334-9154 • Fax 609-629-1751 

ing attitude" of organizers. He 
also complained of scheduling 
the convention to concur with 
Yom Kippur, the holiest Jewish 
holiday. 

"I was just unhappy with the 
way it was done," Small said. 
Small said he is convinced the 

show is not succeeding as a na-
tional show. 

"I think that moving it to 
Kansas City is ample evidence it 
is not happening. It is a super 
regional show, but it is not a na-
tional show;' he said. 
Small said he is planning to 

put most of his energy into 
NAB's Radio '89 show in New 
Orleans. 

Don't write off SBE 
Other companies, however, 

said they are not yet ready to 
write off SBE as a national show, 
which is now in its fourth year. 
"We do think the show is 

worthwhile," Bradley Broadcast 
National Sales Manager Neil 
Glassman said. "I don't think 
this year will make it or break it. 
I think it is too early to tell. We 
just haven't given it enough 
time." 
Glassman said his company 

will be at SBE and Radio '89, but 
it will not have booths. Com-
pany reps will float between its 
suppliers' booths. 
Due to the number of national 

and regional shows in the fall, 
Bradley does not have enough 
people to cover all the shows 
with a booth, he said. 

Pacific Recorders & Engineer-
ing Corp. Sales Manager Anders 
Madsen said the SBE show 
plays a role for engineers and 
manufacturers, and he hopes it 
succeeds. PR&E will have 
booths at SBE and Radio '89. 

A temporary lull? 
"We felt there is a need to have 

a national (SBE) show," Madsen 
said. "It's unfortunate that it had 
to have that little lull in Denver. 
Being in Kansas City, it might 
have a chance." 
From an engineering stand-

point, he said the SBE show is 
"purer and more focused" than 
the fall NAB radio show. 
Show management firm Ed-

die Barker and Associates and 
the SBE are confident the 1989 
convention and future shows 
will do well. 
Responding to the criticism of 

last year's attendance, Barker 
said it is not valid to compare 
floor traffic to larger shows like 
NAB where there are a lot of 
people, but many of them have 
little to do with making station 
purchases. 
"You get very qualified atten-

dance, but you don't get 45,000 
people in the aisles (at SBE)," 
Barker said. "We feel very, very 
good about this show." 
He said the 1989 show will 

have a strong number of exhibi-
tors including Abekas, Utah 
Scientific, Grass Valley, Tektro-
nix and the Harris Corp. 
SBE sessions coordinator John 

Battison said there will be 35 
(continued on page 26) 
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FCC and FAA Skirmish 
(continued from page 1) 
ence," said Ralph Justus, director of en-
gineering for regulatory and international 
affairs at the NAB. 
"The FAA is claiming that national air 

space is theirs and they're going to protect 
it, by God. The FCC is saying, 'Excuse me, 
but spectrum management as far as it af-
fects other users of the spectrum is ours:" 
Markey acknowledged the entangle-

ment but said there is more at stake than 
radio service. "All we're saying is that we 
have an industry called aviation, and that 
if radio signals penetrate our avionic 
boxes and create problems, then we have 
every right to declare hazard to aviation," 
Markey said. 
But, he added, "The FCC says, 'Hey, 

that's our business; and we say, 'No, 
sorry, it's not; so that's where the battle 
lines are going." 

Conflict born in 1983 
The conflict ballooned in 1983 when 

the FAA decided to expand its role in avi-
ation protection by unilaterally develop-
ing new methods of analyzing potential 
interference from broadcasters, according 
to John Reiser, an electronics engineer 
with the FCC's engineering policy 
branch. Previously, the FAA concentrated 
on physical obstruction tower criteria. 
The FAA said it has always considered 

interference; however, the new methods 
became essential as the issue became 
more prominent over the last decade. 
"For years, we just used regular good 

engineering sense Markey said. "But 
FM stations in the early days weren't as 
high powered and they've put more of 
them in. The FAA is doing the same 
thing. We're putting more and more 
localizers in around the country. 
"Now the problem starts showing up 

because of our growth and their growth. 
We were on a collision course!' 

In order to soften the FAA's increasing 
interest in interference, the Commission 
proposed through docket 85-108 in 1985 
to adopt guidelines for preventing FM in-
terference over aeronautical airwaves. 
The docket, however, was tabled without 
action a year later. 
Then last year the conflicts heated up 

when a computer program developed at 
Ohio State University was implemented 
by the FAA to more precisely determine 
interference potential from FCC radio 
license applications. 

Officials at the FCC and NAB argue 
that it is clearly ineffective, thus leading 
to unnecessary time and financial bur-
dens on broadcasters. 
The NAB conducted one study of the 

10 most heavily populated US airports 
and applied the FAA's interference anal-
ysis model to existing FMs in the area. Ac-
cording to Justus, "We found that the 
FAA's prediction methodology was 
grossly inaccurate!' 
A paper presented at the 1989 NAB 

convention by William Suffa with consul-
tant Jules Cohen and Associates added 
fuel, claiming that the present computer 
model is "severely flawed in its represen-
tation of intermodulation interfer-
ence. . . . The net result is that the pro-
gram overstates the interference which 
will actually occur!' 
Markey said allegations that the com-

puter program doesn't work are "baloney. 
I'll fight that one until I die!' 
One of the groups' primary complaints 

against the FAA program involves an ad-
ditional 12 dB that is added into a station's 
power level when being computed for 
potential interference. 
"You'd end up getting two Class A sta-

Do you have a Class A FM 

Construction Permit and $100,000? 

GOOD 902. 
We can build your station COMPLETE for $ 100,000. 

We can make this exceptional offer because we do everything, 
including erecting a new 300 foot tower with all accessories. 

OUR PACKAGE INCLUDES: 

* Modular transmitter/studio/office building 

delivered and completely installed at your site 

*Tower, antenna, and transmission line installed 
*Complete transmitter and monitoring system 

*Stereo control room complete down to clock on the wall 

*Complete production room 

*Fully furnished reception area, manager's office 
and work, refreshment areas 

If the high costs of construction have delayed 

launching your Class A, 

WAIT NO LONGER! 

-- Financing Now Available --

Call Today: Fred at (817) 697-2462 
or Don at (512) 448-2420 

tions 60 or 70 miles apart supposedly 
causing severe interference;' Reiser said. 
On one hand, Markey admitted to past 

errors: "We admit that we've made mis-
takes, but there's not a case where some-
thing is appealed to Washington, that we 
haven't corrected it!' 
But he also defended the 12 dB factor 

as an important element in determining 
the safest possible conditions for aircraft, 
especially in an emergency situation. 
"The FCC asks why we have to protect 

out 35 degrees (of a normal flight or land-
ing pattern) and why we have to protect 
down to 'this' altitude. Well, we say that's 
none of your business why we have to 
protect that," he said. 
'Airplanes get into trouble or they go off 

course—that's when they need a legiti-
mate signal. That's when they really need 
all the accuracy right down to the Nth de-
gree. And we don't need FM broadcasters 
interfering with them!' 

No easy resolution 
Attempts at resolving the differences 

between broadcasters, broadcasting 
groups and the FAA, according to most 
of the sources, have resulted in frustra-
tion. 
"The FAA at the moment is really un-

willing to meet with anyone on the sub-
ject, which is part of the problem. I can 
speculate that it may have something to 
do with the fact that they (think) they 
know what's right and that's that;' said 
Suffa, of Jules Cohen and Associates. 
Markey, however, disagreed: "We've 

worked it and we're working it better ev-
ery day. It's not the disaster that everyone 
turns it out to be. I talk to (FCC) people 

a couple times a month and we work with 
them. I think we're making progress!' 
The FCC claimed it has thus far tread 

lightly in its dealings with the issue: 
"Theoretically, we normally don't get in-
volved in it because the stations really are 
not an applicant yet. Someone interested 
will frequently file with the FAA before 
they file with the FCC," Reiser said. 
However, the Commission is par-

ticipating in an international forum to es-
tablish standards that will be acceptable 
worldwide, he said. "It would have a 
great deal of influence because US planes 
flying into foreign countries would be af-
forded the same protection level that we 
afford foreign planes flying into the 
United States." 
Justus recommended that the FAA re-

turn to its original emphasis of tower ob-
struction analysis. 
"Spectrum management is really the 

domain of the FCC, not the FAA. If the 
FAA believes they have an interference 
problem, their best course of action is to 
seek recourse through FCC procedures;' 
he said. "We recognize they have an ob-
ligation to protect national air space, but 
there's a competing demand here for elec-
tromagnetic spectrum usage!' 
Markey, however, maintained, "In the 

business that the FCC serves—the broad-
cast industry—it's their job to be the 
guardian and to be sure they get a square 
deal. That's fine. Our job is to make sure 
aviation gets a square deal and certainly 
we're going to cross swords somewhere!' 
For information, contact Jerry Markey 

at the FAA, 202-267-9710; John Reiser at 
the FCC, 202-632-9660; and Ralph Justus 
at NAB, 202-429-5341. 

The Cutting Wedge 
Acoustic treatment of your rooms is now easier 

than ever, thanks to The Cutting Wedge. 
Available in three thicknesses, these tiles 

come in convenient 12" by 12" squares. 

When used to reduce noise, slap 

echo, and/or standing waves, 

The Cutting Wedge can exceed the 
performance of competing products. 
These charcoal gray tiles are easier to 

install than larger tiles, and since 
they can be shipped via UPS in 

any quantity, you save on 
shipping charges. 

Look at the walls in 

those "problem" rooms. 
Now see how inexpensive 
and effective it will be to 

apply The Cutting Wedge. 
2" thickness 

3" thickness 
4" thickness 

$2.50 each 

$3.40 each 

$4.25 each 

Note: Prices are for a minimum order of 10 tiles and do not include shipping. 
Smaller quantities are available at a slightly higher price. 

BRADLEY 

BROADCAST 

SALES 
8101 Cessna Avenue 
Gaithersburg, Maryland 20879-4177 

800-732-7665 301-948-0650 
Fax: 301-330-7198 

PARITY RADIO CORPORATION OF TEXAS 

Call us about your Class C2 or Directional AM construction, too! 
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This is one reason 
we sell more 
cart machines 

than anyone else. 
Amu InEEL. 

The 99B series Master Recorder features a patented erase. 
splice-locate and azimuth-adjust system ( ELSA). 

And here are three mom 
Our Authorized 3M Dealers 

Allied Broadcast Broadcast Broadcast 
Equipment Services Company Supply West 

800/622-0022 919/934-6869 800/426-8434 

3M International Tapetronics — The World Leader In Cart Machines. 
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Ad Campaign Responses Vary 
(continued from page 7) 
FM, WFYV-FM and WOKV-AM took 
part. WAPE-FM, WEJZ-FM and WIVY-
FM did not. 
WAIV-FM Program Director Dave Dil-

lion said owner EZ Communications 
made the station participate. "I don't 
think 30 seconds is a commitment!' he 
said. "Thirty seconds is an irritant!' 
At the number-one ranked WAPE-

AM/FM, where listenership is one out 
of three, GM Mark Schwartz agreed, 
calling the move counterproductive and 
WEJZ-FM GM Jim JerreIs said the promo 
was irresponsible in asking stations to go 
silent. 
WQIK-AM/FM Program Director Jack 

Evans had a similar sentiment. "We ... 
fight to keep people listening to our sta-
tion's music, commercials and promo-
tional content; then we turn it off for 30 
seconds. I, along with many program-
mers around the country, am very much 
against it." 

Participating stations argued that 30 se-
conds wasn't a long time and that it 
would spark listeners to ponder radio's 
role in their lives. 

"It dictates to the universe just how 
wonderful the radio medium is and how 
informative it is to people," said Yulee 
Commander, president and GM of 
WFYV, where owner Metroplex Com-
munications of Cleveland committed to 
the promo companywide. 

Mixed bag in Beantown 
—Susan Bickelhaupt 

The Boston Globe 
Not every station here was crazy about 

the idea of dead air during drive time. 
The result was some regular program-

ming, some silence and some staggered 
silence. Not all stations' clocks are in pre-
cise sync, and those with talk show for-
mats work with delays from seven to 10 
seconds. 
A scan of the dial at 7:42 AM found 

silent stations in the minority. 

Mike Morin, DJ on rock'n'roll WCGY-
FM chose perhaps the most novel way 
to "exploit the silence of the other sta-
tions!' as he put it. He blasted a John 
Phillip Sousa march in the background 
while the DJ screamed the station's call 
letters over and over. 

"I figured it was a great way to get new 
listeners from people who were just 
scanning their radio if all the others went 
silent!' he said. "I just couldn't believe 
that a broadcast association would ask 
dues-paying members to do this during 
drive time on the busiest morning of the 
week!' 
WBZ-AM's Dave Maynard acted as if 

30 seconds was an eternity. When it 
was over, he gasped, "Wow, that was a 
long time. I felt like I should be doing 
something, a time check, an ID or some-
thing!' 

"I don't think 30 
seconds is a 
commitment" . . . 
"Thirty seconds is 
an irritant." 

WBZ Promotions Director Frank Mur-
tagh said the length of the promo had 
an impact, if not on listeners, then on 
people at the station. "If there's just two 
seconds of dead air, everyone starts 
jumping up from their desks to see 
what's wrong," he said. 

"Playing" in Milwaukee 
—Michael Zahn 

Milwaukee Journal 
All major radio stations here partici-

pated in the kickoff except "Classic Hits" 
WKLH-FM, which saw no point to the 
piece. But not all stations took the pro-
motion seriously. 

Does "Dial-Up Remote Control" Sound Too Expensive? 

How Does $899.00 Sound?  
Thanks to a recent breakthrough in microprocessor 
technology and a basic, "no frills" design approach, Sine 
Systems is now able to offer a high quality dial-up remote 
control at an unprecedented low price. 

The RFC- 1. a modem-sized control unit, connects with from one to 
eight RP-8 interface panels (3.5" x 19") each having eight channels 
of telemetry/status and ON/OFF control. Start with only what you 
need now and expand all the way up to 64 channels later. 

The RFC- 1 is suitable as your primary remote control or you can 
use it to back up or add dial-up capability to an existing remote 
control. Just because the RFC- 1 is inexpensive, don't think it's 
"cheap." It has a telemetry resolution of one part in 2040. all relay 
outputs are form C contacts rated at 5 amps, and it has a generous 
amount of transient protection on all inputs and outputs. 

Want a free test drive? Call Sine Systems or circle the Reader 
Service Card and we'll fax or mail instructions on how to operate 'ç 
our demo "transmitter" facility from your own telephone. You can 
obtain telemetry and equipment status and operate the 
"transmitters" just the way you would in your own facility. 

Your transmitter can be just a phone call away. The RFC-1 is Just a 
phone call away! Call now to take advantage of our special 
introductory pricing! 

RFC-1 Remote Control: 
introductory price until 7-31-89 . . $899.00 
beginning 8-1-89  $999.00 

RP-8 Relay/Telemetry Panel: 
assembled  $299.00 
kit $220.00 
PC board only  $60.00 
plans  free 

AFS-1 Dual Channel Audio Failsafe: $249.00 

Saving 
money is as 
simple as: 

FOWE—CL5)YSTEGiq 

For more information or to place an 
order call: (615) 228-3500 
Sine Systems, Inc., 3704 Inglewood Ci,. S. 

Nashydle, TN 37216-3310 

Listeners to top-rated FM, Top-40 
WKTI, heard this byplay between morn-
ing men Bob Reitman and Gene Mueller 
during the dead air: 
Producer: OK guys, the mics are off. 
Mueller (sounding under considerable 

stress): How much time? 
Reitman: We've got about 28 seconds 

left, I think. 
Mueller: I think I've got time. 
There is the sound of a zipper followed 

by sound of urinat-
ing. 

Mueller: How much 
time, buddy? 
Reitman: You've got 

about 10 seconds left. 
They've got to put the 
mics back on, hurry 
up! 
Mueller: All right. 
Sound of zipper, 

followed by resumption of regular pro-
gramming. 
The Milwaukee Area Radio Stations 

(MARS), the local radio promotional 
group, strongly endorsed the industry 
promotion. Said MARS Executive Direc-
tor Andy Friedrich to the DJ's bit, "We 
have such class in this business. What 
can I say?" 

Interestingly, considering all the 
hoopla, some radio people forgot that 
May 26 was The Big Day. 
WLUM-FM VP/GM Stephen Sinicropi 

admitted he was stumped. "I was taking 

/Vitae wadei weluys e 

a shower, and all of a sudden I heard my 
radio go off and I went crazy. I was run-
ning for the telephone to find out what 
happened when the radio went back on 
and I suddenly remembered." 

Los Angeles resistance 
—Paul Dileski 

Freelance writer 
Almost every radio station here aired 

the controversial promotion, even though 

Catchy graphics for the joint NAB-RAB campaign 

see 

BEST VALUE! 

there was concerted resistance. 
Top-rated KPWR-FM and KIIS-FM ran 

the spot as did the new kid on the block, 
KQLZ-FM Pirate Radio. Speculation was 
the stations wouldn't go along with the 
stunt, and though they did, it was not 
without comment—some during the 
would-be silence. 

KIIS's Rick Dees interjected the sound 
of an elderly person saying such things 
as, " there's nothing going on," and 
then moments later starting to cry, at 
which time Dees came back on the air— 

(continued on page 26) 

Allied 
Makes Digital 

Satellite Easy to Own! 

ONLY $200 Per Month (Lease) 

LOWEST PRICE! 

COMTECH 
3.8 

ANTENNA 

FAIRCHILD 
DART 384 
DIGITAL AUDIO RECEIVER 

Own Digital Satellite for UNDER $8,000* 
System consists of: 

1 ea. Digital Receiver 
1 ea. Audio Program Card 
1 ea. Comtech 3.8 Antenna 

Call your Allied Satellite 
Sales Representative for 
full details. 
'Installation, state, local tax & delivery extra 
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Chart for a Smart Cart Starter 
by Bill Higgs 

Louisville KY Modern high-end cart 
machines are marvelous things. I re-
cently had occasion to use three of them 
in an automation display and found my-
self with a healthy respect for the little 
microprocessor. 
This little chunk of smart "sand" is 

amazing—set the DIP switches the right 
way and the machine can do almost any-
thing. 

1301TINMW 
BROADCASTER 
How nice, I thought. It will detect bad 

carts; bias, equalize, probably toilet train 
itself and prevent double plays. 
The jocks at my station can detect bad 

carts (and throw them at things), yank 
the cart when it recues and don't have 
to worry about bias and technical things. 

Unfortunately, what they can't seem to 
do is play the right cart to begin with. 
Here is the all-too-familiar scenario. 

The jock plays four seconds of a com-
mercial, then notes that the log calls for 
a PSA instead. He frantically pokes for 
the stop button on the deck (he started 
it from the remote on the console) and 
hits the tone by mistake. 
Meanwhile, the other side of his brain 

manages to find out which of the three 
slots holds the right cart and it is back 

to the console to start it out. 
What is needed is an "I-didn't-mean-

to-push-the-button" button. Several of 
the new triple-deckers have a feature 
which kills audio from the other two 
slots when a start button or remote start 
is pressed. 

Easy to add 
As it turns out, the feature can be 

added to standard machines with the 
addition of four chips, six inexpensive 
transistors, and three relays. What's 
more, it is done in CMOS, so it can be 
run off the deck power supply. 

This feature works equally well with 
triple decks or three individual machines 
and can be built for under $15. The only 
extra requirement is that the machine(s) 
be equipped with EOM tones. 
Operation is simple. The remote start 

button starts the machine as usual, in-
cluding switching in audio. The next 
start button to be pressed will start the 
next slot and the release of the button will 
drop the audio of the previous slot. 
Audio is also dropped at the end of the 

cart's cue tone, so if only one cart is 
played, audio will be disconnected 
properly at the end of the spot. The cart 

Figure 1. 
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will continue to run and recue. 
If an improper cart is started, a quick 

"punch" of one of the other remote start 
buttons will start a second cart and kill 
audio on the wrong one. The cart mis-
cued will recycle to the cue point. 

If desired, carts can be cued with the 
fader up and the key on, as long as the 
remote button has not been pressed. If 
it is necessary to stop both the audio and 
the cart run, the "kill" button can be 
used. Neat, huh? 

A simple circuit 
The circuit looks complex at first, but 

really isn't. The heart of the unit is the 
Motorola MC14490, called a "Hex De-
bouncer" which translates the pushbut-
ton and relay contact closures into clean, 
logical signals. 
The problem with mechanical 

switches and relays is that they 
"bounce." In other words, when acti-
vated, they may actually open and close 
several times over a period of several mil-
liseconds before reaching their final on 
or off position. For digital logic, a mil-
lisecond is plenty of time for glitches and 
other nasty things to go awry. 
The MC14490 contains six individual 

circuits to clean up this switching garbage 
and allows us to use buttons and relays 
as logic inputs. Three of the circuits have 
as their inputs the console's momentary re-
mote start closures and three are con-
trolled by the decks' EOM relays. 
The logic outputs of the MC14490 con-

trol the "set" and reset" inputs of a 4044 
quad latch. The "set" inputs are con-
trolled directly by the remote starts and 

(continued on page 29) 

Little Noisemaker. 

Pew 
NOISE 

CT 

This little gray box is about to have a big effect on the way you 
test your audio equipment. 

No longer will you have to bother with individual tones to set 
proper audio levels. With Delta's SNG-1 Stereo Noise Generator 
you can make a variety of tests with true stereo noise, all at the flip 
of a switch. 

You'll get a much more realistic view of what your equipment 
is doing. Whether you prefer white, pink, or USASI noise spectra, 
the SNG-I provides it, in both continuous and pulsed output modes. 

Say goodbye to hit or miss processor adjustments using varying 
program material. The award-winning SNG-1 spans the entire frequency 
range, so you'll cover the highs, the lows, and everything in between. 

The external gate input permits an infinite variety of pulse 
shapes and durations so you can test your equipment to the absolute 

STEREO N(XSE GENERATOR SNG-1 

o 
R 

ED OUT PUTS 

fullest. For standalone convenience simply switch to the internal 
pulse mode. 

With the SNG-1 you'll always get an accurate and repeatable 
standard to base your measurements on. And for only $495, there's 
no bigger value. 

To discover how the Little Noisemaker can help you in a big 
way, call or write today. And be sure to ask for your free copy of 
Delta's Noise Primer, "Employ Some Noise." Delta Electronics, Inc., 
5730 General Washington 
Drive, P.O. Box 11268, 
Alexandria, VA 22312. 
Phone: ( 703) 354-3350, 
FAX: ( 703) 354-0216, 
Telex: 90-1963. 

The Above Standard 
Industry Standard. 

01989 Delta Electronics, Inc. 
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New Rules Aim to Help AMs 
by Steve Crowley 

Washington DC The FCC's AM rules 
have favored the creation of as many AM 
stations as possible—there are now ap-
proximately 4900. They have been 
created, though, at the cost of increased 
interference on the band. 
Because of the long history of AM 

broadcasting and the different sets of al-
location standards that have been used, 
many stations are now on the air that 
would not be permitted under present-
day criteria. They had interference rights 
"grandfathered" when tighter rules were 
adopted. 
Now, new rules are being proposed 

that would encourage interference 
reduction efforts between AM stations. 
This would be done by facilitating con-
traction, rather than expansion, of AM 
service when it would benefit the serv-
ice as a whole. 

Interference and public interest 
The proposed rules appear in a Nonce 

of Proposed Rule Making in Mass Me-
dia Docket No. 89-46, where the Com-
mission says that even though an AM 
station reducing power or going off the 
air would result in a marginal loss of 
service to an area, the net gain in 

CONSIMANT'S 
CORNER 

interference-free service from other 
stations may better serve the public in-
terest. 
There is nothing in today's rules to 

prevent a station from working out an ar-
rangement with an interfering facility to 
have its pattern modified or even to go 
off the air. It is permissible to pay costs 
or other considerations. 
There are, however, several incentives 

to not do this. For one, present rules pro-
hibit the filing of contingent applica-
tions—applications that depend upon 
the approval of another application. 
These have not generally been permit-

ted because of the Commission's belief 
that they are speculative and restrict su-
perior proposals by third parties. 
The refusal to accept contingent appli-

cations means that facility modifications 
cannot be coordinated—between stations 
or with the Commission. 
As part of the proposed rules, the 

Commission would start accepting con-
tingent applications where the changes 
will result in a reduction in interference 
or otherwise permit an improvement in 
interference-free service. 

Risk of competing applications 
Another disincentive to cooperative ef-

forts in interference reduction is the 
treatment of AM power increases as a 
major change, making the licensee sub-
ject to competing applications. 

If a competing application is filed, the 
licensee can always withdraw its appli-
cation and continue operation with the 
existing facilities. An opportunity to re-
duce interference and provide improved 
coverage, however, has been lost. 
The Commission is proposing that ap-

plicants filing contingent applications, 
where one or more is seeking a power 
increase, will not be subject to compet-

ing applications with respect to oppor-
tunities created by the contingency. 
The public will still have full opportu-

nity to comment on the proposal, but 
the fact that greater service might be 
provided by an alternative modification 
by a third party will not be considered. 

Practically, power increase proposals 
taking advantage of the proposed con-
tingent application rule will mostly in-
volve daytime operation. At night, if a 
station reduces its interfering signal or 
goes off the air, the nighttime interfer-
ence levels will be recalculated and all 

stations will be required to comply with 
the new RSS values. 
As mentioned above, today a station 

receiving interference could buy the 
offending station and turn it off. Unfor-
tunately, FCC rules grandfather the radi-
ation and protection rights of stations for 
one year while they accept applications 
for a replacement station. 
This means that a new station need 

not comply with current technical 
criteria and interference may be caused 
anew to the affected station. 
Under the proposed rules, new 

replacement facilities will not be permit-
ted to cause prohibited overlap of day-
time contours of remaining stations. 
Also, nighttime proposals must provide 
protection based upon the recalculated 
interference. 
Not only will this protect a station from 
a recurrence of the interference, but the 
decreased coverage caused by the elimi-
nation of grandfathered radiation and in-
terference rights will make a replacement 
facility less appealing to a prospective 
applicant—the facility may never return 

(continued on page 29) 

The new Telos ONE brings superb lelos digital hybrid quality 
to applications where budgets are sensitive. The same powerful 
digital signal processor and software found in the famous Telos 
100 are used in this new unit for excellent performance. 

Telos ONE features: 

Introducing the 

Telos 
ONE 

The Telos ONE solves your problems interfacing dial-up 
phone lines into your audio for talk shows, call-in segments, and 
IFB. In the "real world" of your facility, you'll find that lelos 
hybrids work and sound best. What are you waiting for? Isn't it 
time you experienced the pleasure of great phones? 

• Hybrid function, gain control, and filtering are 
performed in the digital domain. This ...all digital" 
technique is a Telos exclusive. 

• Trans-hybrid loss of up to 45 dB for smooth, natural, 
two-way conversation without up-cutting or 
announcer voice distortion. 
• Sophisticated dynamics processing for input and 

output AGC, expansion, and caller override. 
High- and low-pass filtering. 

• Switchable mic or line level input with dual outputs. 
One output can be optionally set as a mix of caller 
and studio signals. 

• Special processing yields excellent performance 
where open speakers are used for monitoring. 
• Full compatibility with the Telos 100 family of 

accessories for multi-line and multi-hybrid 
installations. 

• Bradley guarantees your satisfaction. Use the 
Telos ONE in your facility at no risk. You'll be 
convinced when you hear the difference! 

In applications where audio performance is especially 
critical, select the Telos 100. Trans-hybrid loss of up to 50 
dB can be attained. Full 16 bit processing, oversampling, 
sophisticated filtering, and digital gain control result in 
unmatched audio quality. Now with Version 6.0 software, 
the Telos 100 sounds better than ever! 

BRADLEY 

BROADCAST 

SALES 

8101 Cessna Avenue 
Gaithersburg, MD 20879-4177 

Toll Free: 800-732-7665 
MD & DC: 301-948-0650 

FAX: 301-330-7198 

Where Service and Engineering Make the Difference 
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Moving Into Main Street Digs 
by Dee McVicker 

Tempe AZ WEEI-AM, avid RW 
readers will recall, piloted the Media 
Touch system some three years ago and 
proved the success of computerization in 
the broadcast studio. 
For those who would ask what new 

audio worlds the Boston station has em-
barked on since that Media Touch 
launch, CE Larry Vidoli would probably 
have to answer "529 Main Street." 
Then Vidoli would likely mention the 

new computer software, the new com-
puter workstation, the new digital 
switchers ... and, if asked, the other 
new broadcasting wares that he pur-
chased recently for WEEI's new facility 
on Main Street. 

Still the innovator he was three years 
ago, Vidoli has managed to change ad-
dresses in high-tech style. 
This change came about because of a 

lack of expansion capability in the sta-

FACILITIES 
SHOWCASE 

tion's previous facility—an unheard-of 
limitation for a station with a mission 
similar to that of the "USS Enterprise?' 
The project, a 70% turnkey setup ac-

cording to Vidoli, had its requisite share 
of new facility challenges. Vidoli was 
happy to report, however, that few of the 

problems were computer-related. In-
stead, he found himself preoccupied 
with a more static opponent: new stu-
dio furniture. 

"I think I measured the on-air studio 
about 16 times!" confided Vidoli. As it 
turned out, 15 of his 16 measurements 
were unnecessary. The new studio fur-
niture, designed by Vidoli and custom 
made by Design Fabricators in Rhode Is-
land, fit into place on the first try. 
Of course, there were other concerns 

to which Vidoli gave equal time. The 

NO VENEER OR PLASTIC, 

PLEASE. 

e D UI 
DIGITAL AUDIO 

biYALIM 

Nothing but solid oak or solid walnut will do! 40- and 
80-capacity lazy susan compact disc storage cabinets 
in either solid oak or solid walnut. 

40-capacity (D) $79.95 
80-capacity (D) $99.95 

800-622-0022  ALLIED 
ATLANTA CHICAGO DALLAS Broadcast Equipment 
LOS ANGELES RICHMOND 
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new facility was a historical building that 
needed an architect's attention. 
Every Wednesday for four months, 

Vidoli met with architects to discuss 

wanted to bring the newsroom, the Cel-
tics studio and the master control room 
up to 100% efficiency as soon as possi-
ble. That, he said, was his biggest chal-
lenge. 
The Celtics studio was set up two days 

before radio operations began from the 
new facility. 
Equipped with a new Wheatstone SP-

6 console, Delta cart machines, Otani 
MX5050 recorders, Technics turntable, 
the Ramco RS-1616 routing switcher, Tas-
cam 122 cassette players, and a Telemix 
telephone hybrid system; the studio was 
almost ready for on-air satellite service. 
The only missing component was its 
slave Media Touch system. 
Tied directly into the station's Media 

Touch computer network, the slave sys-
tem in the Celtics studio allows indepen-
dent logging of the station's satellite serv-
ice without the benefit of the system's 
other functions. Full-function Media 
Touch workstations can be found in the 
main on-air and alternate on-air studios. 

A change of menu 
by now a pro with the likes of 

computers and having a ready repertoire 
of diagnostic tools, began upgrading Me-
dia Touch computer operations. 
He purchased a new generation Me-

The studio which carries Boston Celtics games was set up first. 

changes in the building's structure. The 
other days of the week Vidoli thought 
about how he was going to move opera-
tions into the new structure that was get-
ting closer and closer to completion. 

The Celtics challenge 
Because WEEI is an all-news station 

and (just as important to some) the flag-
ship station for the Boston Celtics, Vidoli 

Summon a windstorm 
with one finger: 
Press below. 

Windstorm—one of 70, Broadcast Ultra-Harmo-
nizer digital audio effects designed to give you 
fresh ideas, without letting you go stale trying to 
make them happen. Put the "special effects 
department in a box" to work for you. 

RADIO'S MOST COLORFUL BLACK BOX 

EVENTIDE INC 

ONE ALSAN WAY Eventide 
LITTLE FERRY. NJ 07643 the next step 
TEL 201 641 1200 • 1WX 710-991-8715. FAX 201-641-1640 

dia Touch to replace the station's pilot 
system, and moved the 3-year-old Me-
dia Touch hardware to the alternate on-
air studio. He also increased computer 
speed to 12 MHz in the older worksta-
tion, so that there was a common com-
puter base from one studio to the next. 
Except for a few software changes, the 

new generation workstation is similar to 
the Media Touch that piloted the tech-
nology several years ago. 
A new Sony Trinitron touch-screen 

monitor for on-air logging, and a new 
Televideo monitor for displaying com-
mercial copy were purchased to dupli-

(continued on page 35) 

Electron Processing 
P.O. Box 708 Medford, NY -11763 

NEW PRODUCTS: 

BREW-DD Signal Intensifier 
Increases the signal level of your Wireless 
Mike System. 16db pre- amps that operate 
on all wireless mike frequencies. Just place 
it in your antenna lead for greatly 
improved wireless mike operation. 

BREW-3 Multi-Rcvr Coupler 
This unit allows you to hook 3 Wireless 

'Mike Receivers to one antenna. 

.WIRELESS F. I. METER 
Measures the RF Output of your wireless 
transmitter. 

BSPEAKER-TAPP 
High quality audio from any PA System 

without direct connection. Strap the 
highly directional probe to the front of 
any nearby speaker and you have instant 
clean audio without room noise. 

Available thru RON RADIO 
COMMUNICATIONS,INC. 

 J 
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WE'VE MADE DEAD AIR 
A DEAD ISSUE. 

There are worse things in radio than dead air. 
But not many. 

And if your CD players aren't built to resist 
tracking errors, you could find yourself listening to 
some very embarrassing silence. 

Not with the new CD-701 from Tascam. Its 
unique disc clamping system is a technological tri-
umph that virtually eliminates disc vibration. So you 
never hear the awfL I hush that means a tracking 
error has occurred. 

What you do hear is the finest sounding CD 
unit you can buy, we the same proprietary "ZD 
Circuitry" praised by two of Japan's top audio mag-
azines* for eliminating low-level digital distortion. 

Then there's the optional RC-701 Remote 
Control with Auto Cue so you can cue to the 
music instead of the track (for even less dead air). 
Or you can add the Ram Buffer for true, instanta-
neous startup. 

And with four times oversampling and 
16-bit D/A converters in an extra-rugged chassis, the 
CD-701 is superbly designed for the broadcast 
environment. 

Can a CD player really deliver this kind of per-
formance, track after track, disc after disc? Only if 
it's a Tascam. 

Contact us or visit your Tascam dealer for 
more information about the CD-701. And take the 
sounds of silence off your playlist. 

TASCAM 

EEZIM 
.101117011 

MOP RAY 

DDD 
01.11.C11::« 

©1989 TEAC America, Inc., 7733 Telegraph Road, Montebello, CA 90640, 213/726-0303. 
*Radio Technology Component Grand Prix '88, CD Division, Stereo Sound Component of the Year (1988) & Best Buy (1988) 
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MOMENT OF TRUTH 
DYNAMAX® 

COBALT TAPE CARTRIDGES BY FIDELIPAC® 

It's Time to Test the Metal. . 
Every cartridge you play means air time won or lost. Fidelipac's cobalt-formula Dynamax 

removes the doubt—you can count on Dynamax for a stand-out performance every time. 
Want proof? Let Allied send you three FREE Fidelipac cobalt-formula Dynamax cartridges 

for your own evaluation. To get your free 70-second, 2.5-minute and 3.5-minute Dynamax 
carts, just send your request on your station's letterhead to: Allied Dynamax Offer, Dept. db, 
P.O. Box 1487, Richmond, IN 47375. Offer subject to change without notice. 

Test Dynamax off the air. Learn why they're the best on the air. 

ATLANTA, GA CHICAGO, IL DALLAS, TX 
LOS ANGELES, CA RICHMOND, IN ALLIED' 

Broadcast Equipment 
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Basics of Database Marketing 
by John M. Cummuta 

Downer's Grove IL During 
the past few months I've been 
exploring marketing concepts 
and tools for the engineer who 
is selling his services to the mar-
ketplace, rather than working as 
an in-house technician. 
Last time we covered the in-

gredients in successful sales let-
ters, so in this issue we'll talk 
about how to use those letters 
as effective sales-makers and 
client-keepers. 
What we're talking about here 

is called Direct Marketing. 
You're dealing directly with the 
client or prospect, as opposed 
to mass marketing where you're 
sending an identical message 
out to the masses, with no con-
trol or awareness of who gets it 

ENGINEERING 
MANAGER 

and who doesn't. With direct 
marketing your message can be 
more precise and relevant, be-
cause you know exactly who it 
is going to. 
An offshoot of direct market-

ing is database marketing. With 
database marketing, you can be 
exact in your approach to each 
client or prospect, because you 
can reference and incorporate 
specific information about each 
person or business in the body 
of the letter itself. 

First things first 
Before we get into the intrica-

cies of how database marketing 
works, you need to understand 
what's at stake. Let's break the 
uses of this communications 
system down into the two cate-
gories I mentioned above: sales-
makers and client-keepers. 
Contemporary research indi-

cates that over 80% of the 
sales made in this country are 
closed on or after the fifth 
call on the prospect. In other 
words, the average prospects 
say, "No" four times before they 
say, "Yes." 
That means persistence is the 

key to sales success. Yet con-
tinuing to make personal sales 
calls on each prospect could 
take all your time, leaving you 
none to service the clients you 
already have. The answer: data-
base marketing. Let a personal 
computer do the communica-
tions work for you. 
On the client-keeping side of 

the ledger, the database concept 
can also shine. Each customer 
relationship is much like a mar-
riage and statistics show that 
more than half of the couples in 
America don't make it. 
Why? In most cases it's a com-

munications breakdown. 
Again, you can let the machine 
do the talking with your clients 
in a database system—and 

they'll each think you sat down 
and wrote them a personal let-
ter each month. 

What's a database? 
Fhe telephone book is a data-

base. The Broadcasting Yearbook is 
a database. Any system for col-
lecting and displaying the same 
categories of information, on a 
variety of persons, places or 
things, is a database. 
In terms of database market-

ing, we're talking about a PC-

e 

based system in which you rec-
ord all the pertinent categories 
of information you'll need on 
each client and (as best you can) 
on each prospect. 
These categories could in-

clude such things as station call 
letters, address, phone number, 
frequency, power, transmitter 
type, antenna system type, 
number of studios, staff en-
gineers (YIN), due date for a 
proof and any other information 
that would be useful to you. 

THE 
SUPERIOR 
SPREAD 

While you could keep all your 
files about customers and 
prospects on paper, and write 
the letters manually, a personal 
computer could do it in a frac-
tion of the time with better 
results. 

If you happen to be familiar 
with computers, you could use 
your own database software to 
track your prospects and clients. 
And you could use your own 
word processor to write the let-
ters. You could even mail merge 

each letter to each sorted cate-
gory of clients or prospects, if 
you want to take the time to set 
up the necessary files. 
But if you'd like it all to hap-

pen automatically, with the 
touch of a few keys, you want to 
get what is called sales and mar-
keting management software. 
These packages are integrated 

database/word processor sys-
tems, specifically designed for 
this communications purpose. 

(continued on page 30) 

Orban's 222A Stereo Spatial Enhancer is a powerful, new, on-air processing weapon that gives 

your station a more competitive " leading edge" sound. 

Hundreds of stations of widely varying formats have already pleased their audiences with an 

attractive, magnified stereo spatial image, and have gained noticeable improvement in brightness, 
depth, and transient definition as a bonus. 

But, they haven't experienced the traditional curses of stereo image enhancers—increased 
multipath distortion, unnatural exaggeration of reverberation, mono incompatibility, and 
homogenization of the stereo image due to the 222A's new, patent-pending approach. 

Here are a few user comments about the 222A: 

Frank Fotl, Consultant (formerly WHTZ/Z-100, New York, NY/WMMS, Cleveland, 

OH): "Sublime on some material, very dramatic on others. Retains natural quality of music. A 
device to keep the competition guessing at a very affordable price." 

Bill Ruck, KFOG-FM, San Francisco, CA: "Wow! On-line, pre-Optimod 8100A, set at 
maximum enhancement. Sounds very dramatic. Management loves it; I love it!" 

Bob Leembruggen, KLOS-FM, Los Angeles, CA: "Sweet separation with center channel 

power.' 

John Alan, KLOL-FM, Houston, TX: "Unit works well; no additional multipath, even in 

Houston!'' 

Egidio Giani, WLR South East Radio, Waterford, Ireland: Nice overall stereo sound 
which does not sound enhanced when in fact it is." 

Unnamed Source (at user's request), Columbus, OH: "Good job at a great price. Subtle 

intensity!'' 

Whether your station is protecting top 
ratings or striving to provide a more pleasing 
product, the 222A can give you that extra 
edge by naturally enhancing your existing 

stereo spatial image. 

The 222A delivers a sound that is crisp, 
natural, and, well-defined for just $995.*— 
a cost that is within reach of any station, 
small or large. Ask your Orban Dealer for a 
demo, or call today for more information on 

the 222A—your next audience-pleaser and 
ratings booster. 
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Understanding Transistor Specs 
This is the sixth installment of a 12-part se-
ries titled Introduction to Active Devices. 
Readers who have registered with Northern 
Virginia Community College can receive con-
tinuing education credits from the college 
upon successful completion of an examina-
tion administered at the end of this series. 
To register, contact the Director of Continu-
ing Education, Annandale Campus, 8333 
Little River Turnpike, Annandale, VA 22003, 
or call 703-323-3159. The fee for the course 
is $20. 

by Ed Montgomery 

Part VI of XII 

Annandale VA Transistors vary in 
their ability to switch or amplify because 
of manufacturers' design requirements. 
When purchased, all transistors come 
with operating limits and parameters. It 
is useful to know what these terms mean. 
Technical terms such as "alpha" and 

"beta" are found on information sheets 
accompanying transistors. These terms 
are important in understanding transis-
tor operation. 

Alpha (a) illustrates the current gain a 
transistor is capable of giving, when the 
base is grounded and the input signal is 
placed on the emitter (see Figure 1). The 
output will be taken off the collector. 
The small variation of signal on the 

base will create a large current change on 
the collector. Equation 1 is the formula 
used to determine alpha. 
Often a manufacturer will give an al-

pha value for a particular transistor as its 
minimum expected value. Alpha is also 
known as the forward current transfer 
ratio or H,B. Upper case letters would 
indicate DC characteristics; lower case 
letters indicate AC characteristics of the 
device. 

BUY!! 
SELL!! 

TRADE!! 

Since the late 1960's, Allied has been 
addressing the needs of broadcasters for 
used radio equipment.We can also furnish 
you with new equipment from over 300 manufacturers. 
Accordingly, Allied accepts TRADE-INS, SELLS new and used gear 
and selectively BUYS used equipment. 

Call Jim or Chuck — our veteran broadcast personnel — and 
discuss what Allied Equipment Exchange can do for 
you! TODAY!! 

FAX US AT 317-966-6321 

Beta (/3) is a measurement of the cur-
rent gain of a transistor when the emit-
ter is grounded (see Figure 2). The in-
put is placed on the base and the out-
put is taken off the collector. Equation 2 
is the formula used to determine beta. 
Beta is the measurement of the transis-

tor's amplification ability. It is also known 
as the forward current transfer ratio, as 
is alpha. To distinguish between a tran-
sistor with the base grounded and one 
where the emitter is grounded, beta is 

known as H. Once again, upper case 
letters indicate DC characteristics and 
lower case illustrate AC characteristics. 

Leakage currents 
Leakage currents, or the reverse cur-

rents required to make the transistor 
operate, are also published by the 
manufacturer. This data is necessary to 
determine how a device will operate in 
certain situations. It is also useful to know 
these numbers when checking a transis-
tor to determine if it is good or bad. 

Collector-to-base leakage current is 
known as I. This is the current made 
up of minority carriers flowing across the 
collector-base junction when it is reverse-
biased and the emitter is disconnected. 
Another leakage current is I. This 

is the reverse current between the emit-
ter and the collector with the base dis-
connected from the circuit. 

If a multimeter is used to check the 
IcB. and I„, use the ohms function and 
reverse-bias the junction. Silicon trasnis-
tors have very low leakage currents—the 
ohmmeter should show infinite resis-
tance. Germanium transistors have a 

Affordable 
Lightning 
Protection 
Charge dissipation with 1/8", type 304, 

stainless steel rods ground to needle 

sharpness. They won't bend from ice 

and severe weather. They provide a 

continuous low- resistance discharge 

path for the static electric charge on 

tall structures. 

Let us design your system at 
no cost or obligation! 

Write for Free Brochure. 

Corporation 

P.O. Box 2548, Farmington, N.M. 87499 
(505) 325-5336 

Mastercard/Visa 

higher leakage current and the meter 
will show something less than infinity. 
Transistor checkers have a function to 

test for alpha, beta and leakage currents 
while newer digital multimeters often 
have a function to test transistor and di-
ode junctions built in. 
Gain bandwidth of frequency range is 

indicated by the term fT. This is an indi-
cation of the spectrum in which the tran-
sistor can effectively work. V, is the 
voltage across the junction that will drive 
the device into maximum current con-
duction or saturation. Further forward bi-
asing of the emitter base junction will not 
result in greater collector current flow. 

Replacing transistors 
An example of a transistor's charac-

teristics is illustrated in Figure 3. This in-
formation is often needed when replace-
ment of a transistor is required. Often, 
part numbers of the manufacturer's ex-
act replacement are not available. Sub-
stitute transistors can be used as long as 
they are based on the same technology 
originally used in the circuit. 

Figure 3. 
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One can measure circuit voltages to 
gain some idea of which characteristics 
a replacement transistor should have. 
Vo.„ Vc.,0 and VF,30 are the voltages 
present at various locations around the 
junction. These are usually maximum 
ratings and are helpful in replacing a 
transistor when the exact device is no 
longer available. 
When making measurements across 

the junctions of a transistor within the 
circuit, it is easier to take a voltage read-
ing than to break the circuit open and 
take a current reading. Thus, manufac-
turers publish junction voltages rather 
than junction currents. 
Transistor checkers are convenient 

devices for determining whether a tran-
sistor is capable of switching or amplify-
ing. Remember that the checker is mak-
ing general tests of the device—just be-
cause it indicates that the transistor is 
good does not mean the device will work 

(continued on page 30) 

COMPACT DISCS 
NEED TO BE 

CLEANED TO 

PREVENT 

"ON AIR" 
DISASTERS 
Nitty Gritty makes the only motorized, professional-
grade CD cleaning machine that is capable of 
perfectly" cleaning your station's valuable collection. 
$170 in vinyl $230 in oak. Four models of record 
cleaners also available. Priced from $270. 
Nifty Gritty, 4850 Arrow Hwy. F4, Montclair, CA 91763 

714/825-5525 
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Harris DX Series AM Transmitters 

NARRIS -receo_oe • • • 
IN A CLASS 
esi ITSELF 

l using 
ordinarY receivers. 

2. Rugged solid-state 
design ensures top 

PROVEN DIGITAL TECHNOLOGY DELIVERS 
UNEQUALLED PERFORMANCE, RELIABILITY 

AND EFFICIENCY 

EEEEE. 1. FIV1-like performance noticeable even to 
non-technical 
isteners  

long-teçrn reabi\M • 
3. «Typical 'e al' 

efficiency of 86 

Percent \J\eIds dramatic povver 
reductions. 

4. Digital technology 
available onw 
iron-% Harris. 

If you believe all transmitters are alike, 
you owe it to yourself to examine Harris' 
DX Series of patented, digitally-modulated 
solid-state transmitters, available in 10, 
25* and 50 kW models. 
They deliver FM-like sound. They're 

ruggedly reliable. And they're so efficient 
they will practically pay for themselves. 
Your station's audio performance will 

improve, even on the fringe. Broadcasters 
worldwide note that DX transmitters 
improve sound so dramatically, even non-
technical listeners with ordinary receivers 
comment. Designed to provide superior 
square wave response, 140% peak capa-
bility and audio performance virtually 
free from overshoot, tilt or ringing, DX 
transmitters sound so crisp and clear you 
may think you are listening to FM! 

50 

Youll also appreciate top reliability. DX 
transmitters feature a redundant and 
highly modular design, use conservatively-
rated components, and include such stan-
dards as lightning protection, power line 
fluctuation safeguards and VSWR fold-
back. The result is a transmitter that will 
provide years of dependable service. 

What's more, Harris DX transmitters 
are so efficient they will substantially 
reduce your power bill. Compare the DX 
Series' typical overall efficiency of 86 per-
cent to competitive efficiencies of 50 to 
73 percent, and you'll find a Harris DX 
transmitter can lower your transmitter 
power bill by as much as one-third. 
We invite you to learn what users 

worldwide have discovered about Harris 
DX Series transmitters. For more informa-
*The Harris DX-25U is upgradable to a DX-50. 

MOM 

31 
BcLlFO 
D C3C= 

tion about the DX- 10, 25U or 50, or to dis-
cuss even higher power requirements, 
please write: Harris Broadcast Division, 
Marketing Department, P.O. Box 4290, 
Quincy, IL U.S.A. 62305-4290, or contact 
us at: 

Domestic U.S. Phone 
TOLL-FREE 

1-800-4-HARRIS 
Extension 3019 

International FAX 
217/224-2764 

H.annus 
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Lukewarm Participation in Ad 
(continued from page 17) 
after the spot—saying "Don't worry, 
we're still here." 
KPWR DJ Jay Thomas, after allowing 

the dead ait said with a sneer in his 
voice, the only thing he learned from the 
spot was, if radio sounded like that he 
couldn't pay his rent. He then asked, 
"Who thought of this great promotion 
where you heard only silence for 30 se-
conds?" 
Meanwhile, Scott Shannon at Pirate 

Radio turned the bit into a promotion for 
the station, saying sardonically, "If we 
don't go from worst to first, this is what 
we'll sound like Then came the dead air. 
He forshadowed the event at 7:10 AM, 
when he announced to listeners they 
would hear something in a half-hour they 
had never heard on the station before. 
Although most stations ran the cam-

paign, many didn't run it at the slotted 
time. Some ran it a minute earlier, some 
a minute later. 

Ho-hum in Houston 
—Louis B. Parks 

Houston Chronicle 
Response to the 30 seconds of silence 

in this Texas community was apparent 
indifference from most listeners and 
only partial cooperation from stations. 
Although a majority of stations took 

part, at least nine of the top-rated ig-
nored the silence or did an alternative 
promotion that did not include going off 
the air. 

"I feel we had a fairly mediocre out-

put here, and it's a shame, but it can't 
be helped!' Houston Association of Ra-
dio Broadcasters (HARB) President John 
Dew said. "Everybody has their own 
idea (of) what they want to do with their 
radio station. It's very competitive 
(here)." 

Stations not participating represented 
about 40% of listeners at that time, Dew 
said. "It diluted (the effort) a great deal," 
he said. 
Two major stations that did not take 

part were KIKK and KILT, Houston's 
top-10 country stations. Both created 
their own spots to acknowledge the im-
portance of radio. 
KPRC and KTRH, high-rated AM 

news stations, declined to join in. On the 
other hand, KMJQ the city's perennial 
number one, with an urban contem-
porary format, was enthusiastic about 
the silence. KLAT, the highest-rated 
Spanish station, used a Spanish-
language introduction to the silence. 
One rock station reportedly played 
James Earl Jones' spot, but inserted the 
sound of a heartbeat into the silence in-
stead. 

Atlanta wasn't burning 
—L. Eric Elk 

The Atlanta Journal-Constitution 
Radio didn't exactly grind to a screech-

ing halt here despite the campaign. 
Although most of the city's stations ob-

served the 30 seconds of silence, a cou-
ple of the top stations went ahead with 
their usual formats. 

A. RF Specialities 
of Washington, Inc. 
11721 15th Ave. N.E 
Seattle, WA 98125 
Phone (206) 363-7730 
FAX (206) 362-5560 
John Schneider 

B. RF Specialties of California 
3463 State Street, Suite 229 
Santa Barbara, CA 93105 
Phone (805) 682-9429 
FAX (805) 682-4396 
Sam Lane 

C. RF Specialities of Missouri 
R.R. #2, Box 152H 
Kearney, MO 64060 
Phone (816) 635-5959 
FAX (816) 635-4508 
Chris Kreger 

D. RF Specialities of Texas 
P.O. Box 7630 
Amarillo, TX 79114 
Phone (806) 372-4518 
FAX (806) 372-1833 
Don Jones & Tim Hawks 

E. RF Specialties 
of Pennsylvania, Inc. 
121 Conneaut Drive 
Pittsburg, PA 15239 
Phone (412) 733-1994 
FAX (412) 327-9336 
Tom Monahan 

F. RF Specialities of Florida 
P.O. Box 397 
Niceville, FL 32578 
Phone (904) 678-8943 
FAX (904) 729-2744 
Bill Turney 

Each Office is Independently 
Owned and Operated 

RF SPECIALTIES 
GROUP 
LEADERS IN RF SYSTEMS 
FROM COAST TO COAST 

FOR ALL YOUR 

RF NEEDS CALL 

THE SPECIALIST 

NEAR YOU 

SYSTEM DESIGN 

COMPETETIVE 
PRICING 

RF 6peciciltiec® 
Group 

Atlanta's number one WSB-FM, an 
adult contemporary station, had no com-
ment on its decision to not participate, 
according to spokeswoman Maria Taylor. 
WSB is owned by Atlanta-based Cox En-
terprises. 
WZGC-FM GM David Meszaros was 

not quite so reticent. Owned by Wash-
ington-based Cook Inlet Radio Partners, 
it had a choice and opted out. 
"We ... felt that it was too inside and 

too self-serving!' Meszaros said. 'We just 
wanted to focus on the product for the 
listeners. It's not like we don't support 
the effort, but I think to the regular lis-

tener out there, it was insignificant!' 
However, the majority of Atlanta's 

commercial stations did broadcast the 
spot. 

"I understand there was a good deal 
of griping about having to do 30 seconds 
of dead air," said WFOX-FM GM Eddie 
Esserman. "But that's probably the best 
way to promote yourself in a one-shot 
deal like that. 

"I can't believe that people would be 
so selfish as to not participate. I think 
that this is a great industry and you just 
need to give something back every now 
and then." 

Satellites Mind Stations 
(continued from page 8) 
can choose from a variety of solutions the 
engineer has set up in the NSN installa-
tion, according to Sepmeier. 
Sepmeier offered a possible station sce-

nario that NSN could handle. 
"Say station X in Indiana goes off the 

air. We (engineers at the Hub) are going 
to get a primary-one alarm. We will au-
tomatically get an on-screen status!' he 
explained. 
Sepmeier said the engineer will have 

immediate access to the station engineer's 
procedural instructions. 
Because NSN is linked to national 

weather information, including lightning 
strikes, the NSN engineer could deter-
mine whether the transmitter was struck 
by lightning or whether the problem 
resulted from a more common power 
spike. 

If restart procedures were autho-
rized, the NSN engineer would try to 

restart the transmitter. 
"If we can't get it restarted, we'll call 

the engineer for further instructions or 
to provide the engineer with compre-
hensible data ... relating to the problem 
at hand!' Sepmeier said. 
Despite recent concern about the legal-

ity of remote control of transmitters, Sep-
meier said his system is completely le-
gal and FCC officials have been kept up 
to date on the network's development. 
NSN was developed because of prob-

lems setting up a legal, reliable off-
premise control system, he noted. 

Because of the responsibility of so 
many stations, the Hub will have a bat-
tery and generator backup systems in 
case of a power failure and remote dial-
up backup in case of satellite problems. 
For information about NSN, contact 

Bill Sepmeier at 1-800-345-VSAT, Peter 
Burk at 508433-8877 or David Wood-
worth at 312-329-4433. 

SBE Criticized on Show 
(continued from page 14) 
papers presented this year including an 
all-day antenna program. 
SBE's philanthropic arm, the Ennes 

Foundation, will sponsor an all-day 
seminar of workshops conducted by 
manufacturers the day before the show 
opens. 
For the first time, a spouses program 

is scheduled, which SBE said was heav-
ily requested. 

Combining shows? 
After last year's low turnout, there was 

some discussion that SBE may combine 
resources of its fall show with NAB's Ra-

RON RADIO COMM Inc. 
P.O. Box 201 Brightwaters, NY 11718 

"We Specialise in High Schools dt 
Colleges... 

NRSC COMPLIANCE:  

e novonics ADD ON NRSC 
Processor $ 520 

@Energy Onix NRSC Processor 
$ 520 

malnat Hindes Tri-Maze AM 
NRSC Processor $ 1595 

Call RON RADIO 
COMMUNICATIONS For All 
Your Equipment Needs. We 
offer Leasing Thru Dacom 
Financial Services, All The 

Major Brands at Competitive 
Prices...Call RON RADIO for 

your next quote... 

1 — 800 — 666 — 3525 

dio '89 show to create a "super" radio 
show, heavy in engineering and pro-
gramming. 
NAB Science and Technology VP 

Michael Rau said there has not been any 
discussion on either side since last year. 
"I'm not sure whose court the ball is in 
at this point," Rau said. "It still is a via-
ble proposal." 
SBE President Jack McKain said SBE 

is not actively considering a collaborative 
effort with NAB in the next few years, 
but it is an option to consider for the fu-
ture. 
"We are keeping it on hold!' he said. 

"It could be possible, but it has not gone 
into any development stages with NAB." 
For information, contact Neil Glass-

man at 301-948-0650, Eric Small at 718-
625-7333, Anders Madsen at 619-438-
3911, Eddie Barker at 214-631-1278, 
Michael Rau at 202-429-5339 and Jack 
McKain at 505-292-4528. 

BEXT 
INC. 

BEXT Introduces The New '89 TEX 20 FM 
EXCITER (20W). Still For Only $2,795 

_ 

• I • L 
• - 
• !. II le • . • 

• With improved performance (i.e. dist. under 0.1) 
• New direct capability for syncronous phase locking 
• New faster programmability, now in 10 KHz steps 
• New terminal board for full remote controllability 
• New totally modular construction for easy access 

BEXT INC. 619-239-8462 
739 Fifth Ave. San Diego CA 92101 
TLX 229882 FAX 619-239-8474 
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Designed. Then priced. 
Not vice-versa. 

ther manufacturers set price goals, then 
commit their designers to create products to fit 

the price. Worse still, their prices must leave room 
for dealer profits. 

Your station works as well as your consoles let it. 
How do you know whether your consoles have been 
built to a price, or designed to perform? If they're 
from Pacific Recorders, you have the assurance that 
a very real difference in priorities is at work. 

The difference: 

ur design engineers are in the happy position 
of being encouraged to choose materials, com-

ponents, techniques and approaches as they see fit. 
Their objective is products with uniquely superior 
attributes: Maximum headroom Minimum noise and 
distortion. Total RF immunity. Tough, reliable hous-
ings. Massive power supplies. Friendly control 
panels. 

©1988 PR&E 

When they're finished, we price it. 

nd since we don't build in a dealer mark-up, our 
customers always receive the best price on their 

equipment. Our published end-user price would be 
others' "confidential dealer cost". The "negotiation 
discount" you'd properly expect from their dealers, 
we invest in superior components. 

So the next time you have the chance to order new 
consoles, maybe you'd be better off to look beyond 
the price tag and see the value of our approach. 
Excellence first. All else second. 

[lease send me 
a brochure on: 
D Air consoles 
D Production consoles 
E Cart machines 
E Dolby SR® for cart 
E Everything PR&E offers 

Return this coupon to: 
Pacific Recorders & 
Engineering Corporation 
2070 Las Palmas Drive 
Carlsbad, CA 92009 L19) 438-3911 
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look who's talking tough. 

_ 
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STUDER REVOX 

o 

Studer Revox America, Inc. • 1425 Elm Hill Pike Nashville, TN • 37210 (615) 254-5651 
New York (212) 255-4462 • Los Angeles (818) 780-4234 

Studer Revox Ltd., Toronto (416) 423-2831 

Five C-notes. Five C-spots. Half a G. 

We're talking 500 bucks that stays in your pocket when 
you buy a Revox C270 2-channel or C270 Time Code 
machine at our new price points. 
And we're not just talking tough on price, either. We're 

talking about one tough machine. A Studer Revox recorder. 
They don't come any tougher—with a 1-year warranty on 
parts and labor, and a list of features long as your arm...plus two 
you can't buy anywhere else, at any price: Studer Revox quality, 
and Studer Revox service and technical support. 

You don't believe us? Just ask your Dealer for the lowdown. 
You do, you save $500 Big Ones. You don't, you won't. 
Simple as that. OK? 

Revox C270 1/4" 2-channel Recorder 
Dolby HX® Pro and proprietary phase compensated audio 
electronics, seamless and gapless punch-in and punch-out. 
integial scrape-flutter filter in the head assembly, constant 
tension servo-controlled editing, ...all standard (and more) on 
the C270, and every machine in the C270 line. 
New price: under $3,500. 

Revox C270 TC 2-channel Recorder 
All of the features above, plus SMPTE Center-track Time Code. 
Designed to put time code capability within reach of any post 
production studio. New price: under $6,000. 

Call us direct, or call your Studer Revox Professional Products Dealer for 
information about the complete line of Studer Revox Professional Products. 
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Aim Is To Help AM 
(continued from page 19) 
in any form, and remaining sta-
tions can then increase their 
coverage into areas that were 
once precluded by the interfer-
ing station. 

Local service appraised 
Whenever a station reduces 

its coverage or leaves the air, 
there is a concern about local 

Starter 
(continued from page 18) 
turn on a transistor connected 
to the deck's remote start input. 
The operation also closes a 
DPST relay through which the 
machine's balanced audio feeds. 
Don't forget the 1N4002 diodes 
across the coil. 
The "reset" input is controlled 

through an AND gate (here 
used as a negative-logic or gate) 
driven from 4049s used as trail-
ing edge detectors. Audio and 
the maintained start are opened 
when the circuit senses either 
the release of another remote 
start button or the end of the 
EOM tone. By sensing the trail-
ing edge, overlap audio is ac-
commodated. 

Transistor type not critical 
The type of transistors used is 

not critical-2N2222As are 
usually just fine. Most solid state 
machines have current control 
inputs, and the 2N2MA is 
good through at least 24 volts. 
Relays are the builder's choice, 

although I am partial to reed re-
lays in DIP packages. They are 
very dependable, and mount 
easily on perfboard. I have seen 
these available as surplus for as 
little as two dollars apiece. The 
voltage of the relay coil should 
match the voltage of the cart ma-
chine. 
The circuit will work just fine 

on anything from 5 to 15 volts. 
I would recommend that you 
ground the circuit at the ma-
chine(s) and float the remote 
start buttons at the console. 
Note that this circuit requires 

momentary contact remotes. 
Most consoles have these avail-
able, either alone or by moving 
a jumper. 
One final word: The circuit is 

designed to work with machines 
which require the pulling of a 
positive voltage to ground to 
start. If you have one of the 
older units, such as Sparta, 
which operates on a negative 
voltage with respect to ground, 
you will have to use an opto-
isolator or relay to start the ma-
chine. 

um im 
Bill Higgs is on the engineering 

staff of WHAS-TV, was CE for 
WXLN/WFIA and has also done 
station consulting work. He has a 
PhD. in Theology which helps ex-
plain his patience with small mar-
ket radio. He can be reached at 
812-945-9414. 

service. The Commission is 
considering the establishment 
of a service floor, or minimum 
level of service that must be 
maintained following any facil-
ity changes. 
Comment is being sought on 

what an appropriate service 
floor should be—for example, 
that at least two or three serv-
ices remain. Furthermore, in 
any facility reduction proposal, 
coverage with the principal city 
contours must be maintained. 
Perhaps there should be no 

service floor—many stations 
that might leave the air as a re-
sult of any new rules are now 
barely surviving and do not 
have the resources to provide 
the level of service envisioned 
when the Commission autho-
rized their construction. 
The marketplace could then 

be left to decide which stations 
will go off the air, and which 
will be able to benefit from les-
sened interference and im-
proved coverage. The Commis-
sion notes, however, that it may 
be precluded as a legal matter 
from allowing the creation of 
any "white" or "grey" areas— 
that is, areas with no service or 

with one service. 
Not all interference is objec-

tionable. A station may want to 
increase power in order to in-
crease signal strength to popu-
lated areas near the transmitter 
site, enabling the station to bet-
ter overcome electrical noise 
and building attenuation. 
A consequence may be the 

creation of new received inter-
ference within the newly ex-
panded service contour, but this 
interference will occur in areas 
not already served by the 
station—no one previously 
served will receive interference. 
Unfortunately, this is now only 
possible under very limited cir-

cumstances. 
If a station deems interference 

it is now receiving to be objec-
tionable, these proposed rules 
will make it easier and more 
economical to take action to re-
duce interference. Ultimately, 
fewer stations with more power, 
along with other AM improve-
ment efforts, may enable AM to 
once again fully exploit its only 
advantage over FM—greater 
propagation. 

Steve Crowley is a registered 
professional engineer with the con-
sulting firm of du Treil, Lundin & 
Rackley, Inc. He can be reached at 
202-223-6700. 

Rigid Coaxial 
Transmission Lines Deliver 
Low Losses...High Gains. 
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Cablewave Systems delivers everything you need and 
expect from Rigid Coaxial Transmission Line per-
formance...superior quality, plus optimum mechanical 
and electrical specifications. 

To achieve this, Cablewave Systems fabricates high 
conductivity, hard-drawn copper tubing with precision 

machined, pin-type Teflon dielectric insulators. Standard 
50 ohm transmission line is offered in sizes from 7/8" thru 

93/16"; 75 ohm in 61/8" and 93A 6". All utilize EIA bolt type 
flanges and inner connectors compatibie wi,th EIA 
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standards, MIL specs and international IEC recommen-
dations. Aluminum outer conductor 50 and 75 ohm 
transmission lines are available on special order. 

To complement our full line of Rigid Coaxial Trans-
mission Lines and accessories, Cablewave Systems 
also manufactures a complete line of semi-flexible air 

and foam dielectric coaxial cables and connectors. 

For a copy of our 48 page Rigid Coaxial Transmission 
Line catalog and information on other broadcast and RF 
communication products, contact Cablewave Systems. 

Cablewave Systems 

DIVISION OF RADIO FREQUENCY SYSTEMS, INC. 
60 Dodge Ave., North Haven, CT 06473e(203) 239-3311 
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TRUTH... 

Self-Marketing With a Database 
(continued from page 23) 
There are a number of such programs 
available, ranging from around a hun-
dred dollars to several thousand dol-
lars, with complexities relative to price. 
The important thing is that these sys-

tems have been developed specifically to 
do what I have been describing— 
automatically merging information 
you've stored on each prospect and cli-
ent into letters you've already written to 
those categories of recipient. 
On the sales-making side, let's say 

you've written a dynamite introduction 
letter that incorporates little bits of infor-
mation on the station itself. 
For instance, you might say, " ... and 

I have experience working on 
  antenna systems like 
yours!' When writing the letter, you 
would include a designator where I've 
placed the blank line. 

Filling the blanks 
That designator would tell the system 

what database information to put in that 
space. You would, of course, use the 
designator that identifies the field in 
your database where you've stored the 
type of antenna system for each of your 
prospects. 
When the computer prints out the let-

ters it just drops the proper system name 
into each individual letter. The same 

could be done with transmitters, auto-
mation systems or any other category of 
equipment you wish to put into your 
database. 
The computer would also automati-

cally address each letter, pulling the rele-
vant information from the name, ad-
dress, station manager, salutation and 
other pertinent fields for each sta-
tion. 
You can be extremely creative in de-

veloping a letter that unobtrusively uses 
specific information from the database to 
"individualize" each communication to 
each prospect or client. 
Notice that I said, "individualize" 

rather than "personalize!' Personalizing 

OR 
CONSEQUENCES. 

If you haven't heard 11:IL's new generation of Studio Monitors, 
you haven't heard the "truth" about your sound. 

TRUTH: A lot of monitors "color" their 
sound. They don't deliver truly flat 
response. Their technology is full of 
compromises. Their components are 
from a variety of sources, and not 
designed to precisely integrate with 
each other. 
CONSEQUENCES: Bad mixes. Re-mixes. 
Having to "trash" an entire session. Or 
worst of all, no mixes because clients 
simply don't come back. 

TRUTH: IBL eliminates these conse-
quences by achieving a new "truth" 
in sound: ;BL's remarkable new 4400 
Series. The design, size, and materials 
have been specifically tailored to each 
monitor's function. For example. the 
2-way 4406 6" Monitor is ideally 
designed for console or close-in listening. 
While the 2-way 8" 4408 is ideal for 
broadcast applications. The 3-way 10" 
4410 Monitor captures maximum spatial 
detail at greater listening distances. And 
the 3-way 12" 4412 Monitor is mounted 
with a tight-duster arrangement for 
dose-in monitoring. 
CONSEQUENCES: "Universal" monitors, 
those not specifically designed for a 
precise application or environment, 
invariably compromise technology, with 
inferior sound the result. 

TRUTH:113L's 4400 Series Studio Moni-
tors achieve a new "truth" in sound with 

an extended high frequency response 
that remains effortlessly smooth through 
the critical 3.000 to 20.000 Hz range. 
And even extends beyond audibility to 
27 kHz, reducing phase shift within the 
audible band for a more open and natu-
ral sound. The 4400 Series' incompara-
ble high end clarity is the result of 113L's 
use of pure titanium for its unique 
ribbed-dome tweeter and diamond 
surround, capable of withstanding forces 
surpassing a phenomenal 1000 G's. 
CONSEQUENCES: When pushed hard, 
most tweeters simply fail. Transient 
detail blurs, and the material itself 
deforms and breaks down. Other materi-
als can't take the stress, and crack under 
pressure. 

TRUTH: The Frequency Dividing Net-
work in each 4400 Series monitor allows 
optimum transitions between drivers in 
both amplitude and phase. The precisely 
calibrated reference controls let you 
adjust for personal preferences, room 
variations, and specific equalization. 
CONSEQUENCES: When the interaction 
between drivers is not carefully orches-
trated. the results can be edgy, indistinct-
ive, or simply "false" sound. 

TRUTH: All 4400 Studio Monitors fea-
ture JBL's exclusive Symmetrical Field 
Geometry magnetic structure, which 
dramatically reduces second harmonic 
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distortion, and is key in producing the 
4400's deep, powerful, clean bass. 
CONSEQUENCES: Conventional mag-
netic structures utilize non-symmetrical 
magnetic fields, which add significantly 
to distortion due to a nonlinear pull on 
the voice coil. 

TRUTH: 4400 Series monitors also 
feature special low diffraction grill frame 
designs, which reduce time delay distor-
tion. Extra-large voice coils and ultra-
rigid cast frames result in both 
mechanical and thermal stability under 
heavy professional use. 
CONSEQUENCES: For reasons of eco-
nomics, monitors will often use stamped 
rather than cast frames, resulting in both 
mechanical distortion and power com-
pression. 

TRUTH: The li3L 4400 Studio Monitor 
Series captures the full dynamic range. 
extended high frequency, and precise 
character of your sound as no other 
monitors in the business. Experience the 
4400 Series Studio Monitors at your JBL 
dealer's today. 
CONSEQUENCES: You'll never know 
the "truth" until you do 

1BL Professional 
8500 Balboa Boulevard 
Northridge, CA 91329 

a letter is the technique of dropping the 
person's name down into the text a few 
times. In and of itself, personalizing is 
not bad. But it has been overused. 
Just read over one of those sweep-

stakes letters you get from Ed McMahon. 
When you run across your name every 
other sentence it begins to call attention 
to itself and from that moment it is a 
negative element rather than the positive 
one it was meant to be. 

A stronger effect 
It's much stronger to have the com-

puter drop in other individualized infor-
mation as well. That makes the state-
ment that your letter is too "station-
specific" to be a form letter. 

Plus, you can schedule the letters to go 
out at pre-determined intervals, or you 
could have five different prospect letters 
and send a different one to your 
prospects each month until they become 
clients. 
A recent Harvard Business Review ar-

ticle stated that, "By automating the 
sales and marketing functions, compa-
nies have increased sales anywhere from 
10% to more than 30%, and investment 
returns have often exceeded 100%. 

. . . They perform selling tasks with 
greater economy and impact. They know 
their customers better and can tailor 
their sales communications to supply 
just the right amount of sales stimulus 
at just the right time. Overall, they craft 
and control their marketing programs 
more intelligently. In the long run, the 
competitive barriers they establish may 
change the nature of marketing in their 
industries!' 

Isn't that the advantage you want? 

John Cummuta is president of Advanced 
Marketing Concepts, Inc., a broadcast 
management and marketing consulting firm, 
and a regular RW columnist. He can he 
reached at 312-969-4400. 

Reading a 
Transistor 
(continued from page 24) 
within the circuit. 
Much time can be lost trying to make 

a transistor function because the checker 
indicates it is good. Often, when time for 
trouble-shooting is considered in the 
cost of the repair, it is much cheaper sim-
ply to replace the transistor. 

Review 
At this point in the series, you should 

he able to do the following: 
• Identify diode types: rectifiers, 

zeners and LEDs; 
• Identify voltages that will forward-

bias and reverse-bias a PN junction; 
• Identify full-wave and half-wave rec-

tifiers; 
• Provide the proper diode arrange-

ment for a bridge rectifier; 
• Create a schematic diagram for di-

odes and junction transistors; and 
• Give the proper biasing for the emit-

ter, base and collector to make a junction 
transistor operate. 

Ed Montgomery currently is an electronics 
teacher at Thomas A. Edison High School 
in Fairfax County, VA. He has taught broad-
cast engineering at Northern Virginia Com-
munity College and has worked as a broad-
cast engineer for several radio stations. 
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mattress pad 

mattress pad 
If you have problems with your back, try this mattress pad 
made of convoluted foam. ART OW2570 tense 8$2271 

Full size mattress pad 17.90 
Queen size mattress pad $20.90 
King size mattress pad $26.90 

neckmate pillow ART /OUZO 1490 
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KRGK 
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KALM 
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WGET WONT VVQQVV 

KCIN KSCQ WRAR 

WGIG VVXCI WWDB 
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KRZI VVVVAM VVCBA 
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KCDZ KDRI KSEZ 

WVVCH KCON WIVK 

WTOT KGIL WMNI 

VVHMT KLZC KSNO 

WSHU KTVH KEDA 

WEOS KSLU KMNS 

WOXY KWLC KDFX 

KTTK KORQ KBHT 

KATJ WJKL KVOY 

VVTCS WMRY KALW 

WBPM WRJN KPAY 

WMQU KZOK KSUG 

VVWAV WDKT KZIQ 

WEBQ KRIT KRJH 

Down with Dead Air 
These stations and hundreds more have decided to put an end to dead air by putting 
Burk Technology in charge of their transmitter. 

\Ve know your needs are changing, with new rules, new technology and new economics. We're 
responding to the challenge with new remote control solutions, including dial-up, computer con-
trol and multi-site. 

Burk Technology Remote Controls herald the dawn of a new generation of transmitter control. 
Never before has transmitter control been so simple yet so flexible. Whether you have a single 
Class A or a multiple site AM-FM combo, we'll tailor a system to fit your needs. 

Join these stations in the fight to eliminate dead air. Call TOLL FREE 1-800-255-8090 today. 
We'll put you in control. 

Burk Technology, Inc. 
7 Lomar Drive 

Pepperell, MA 01463 
(508) 433-8877 

formerly 
Advanced Micro-Dynamics 
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Airforce Creates Music Beds 
by Ty Ford 

Baltimore MD This month's Produ-
cer's File continues the intimate inspec-
tion of production music libraries with 
a look at The New Production Music Library 
from Airforce Broadcast Services, Inc. of 
Toronto, Canada. 
The collection currently consists of 14 

CDs and a three ring binder. Airforce has 
divided the library into slow, medium 
and up tempo, random length, new age, 
country, international and comedy cat-
egories. Expect more CDs as they be-
come available. 

P-R424XXIMe- 
FILE 

There are no theme length beds, all 30 
and 60 seconds. Note that the chart 
shows the number of different compo-
sitions. Almost every :60 bed has a :30, 
which doubles the number of cuts listed. 
There are also a number of alternate ver-
sions with added instruments which fur-
ther increase the count. 
A time check of the cuts proved that 

you'll have to fade the ring out to get out 
by :29.5 and :59.5 for critical TV spot use. 
In a few cases the last note hit was past 
:29.5 or :59.5. On those cuts, the ring out 
made the piece too long. 
The only other problem I had with the 

package was with CD #1. Cue to music 
was tight enough that I sometimes had 
to manually back-off the auto cue, a mi-
nor annoyance. 
One other thing about these spots. Just 

because Airforce's beds are no longer 
than :60 doesn't mean this package can't 
be used for non-broadcast/industrial nar-
rations. 
Most longer form productions use at 

least several pieces of music. If your in-
dividual segments don't run longer than 
:60 this package will work. If you need 
longer pieces you can always lengthen 
or loop parts. 

Random length tools 
The random length pieces are musical 

stingers, pads, effects and fanfares rang-
ing from :02 to : 30. These are handy if 
you have a sampler, multitrack or mul-
ticart production set-up and no syn-
thesizer. It's the perfect musical tool kit 
for non-players. 
The efforts of producers Mort Ross and 

Richard Loth to create an overall con-
sistency for the package are audible. 
Many of the tracks appear to have been 
played by the same musicians. As a rule 
there is a very consistent quality to the 
package. 
There are, however, a few cuts on each 

CD that are obviously "coming from 
somewhere else." Were it not for them, 
the package might be too "samey" 
sounding. 

Funky arrangements 
Relative to some of the other packages 

I've reviewed, and due to the "slap bass" 
technique and "grooved" percussion 
tracks, the Airforce library leans a little 
to the "funky" side in arrangements and 
licks. 
The "slap bass" is so consistent 

throughout the package that it leads me 
to suspect that it's being fired from a se-
quencer. If you've been ripping off Stan-

ley Clarke for beds in the past, you'll like 
this package. 
As you listen to any production mu-

sic package it's important to be aware of 
how prominent melody and other ele-
ments of the music are. 
Although there's room for personal 

taste, remember that music that's too 
dramatic or strong can overpower the 
copy. The Airforce package delivers feel-
ing without getting in the way of the 
copy. 

If you're used to the idea of having 
similar kinds of music on the same disc, 
this package will take some getting used 
to. Not only do all the discs cover a broad 
range of styles, discs #8-#14 are pro-
grammed with a variety of tempos as 
well as parts of the random length li-
brary. 

In order to get the most out of this or 
any library you really have to commit 
some listening time up-front and on a 
continuing basis. If you don't, you'll lose 
touch. I find it helpful to randomly dub 
production music CDs to cassette so I 
can listen to them in the car while on my 

way to a session. 
I also stick one in the studio CD player 

while setting up for a session. This can 
be especially helpful when working in 
a studio you haven't worked in before. 
Due to variances in room and moni-

tor response, you can screw yourself to 
the wall by attempting to EQ everything 
to "your own reality" only to find that 
"reality" doesn't exist in that studio. 

The deal 
According to Airforce's Richard Loth, 

this non-exclusive library comes with a 
three-year lease. The first shipment con-
sists of the 14 CDs reviewed in this arti-
cle and your choice of one of the three 
CD sound effects series from Sound Ideas. 

Series 1000, a combination of analog 
and digital works, consists of 28 CDs. Se-
ries 2000, all digitally recorded, consists 
of 22 CDs. Series 3000 contains over 200 
ambiences, each over four minutes. 
In addition to the first 14 Airforce CDs, 

the three-year lease includes 15 addi-
tional CDs to be shipped to you over a 
period of 30 months. That's a total of 29 

CDs and a sound effects library for three 
years. 
For top-ten markets the going rate is 

$9000 for three years. The figure scales 
down in increments to $4500 for markets 
below 100. 

Airforce is also planning station promo 
packages for specific formats. Number-
ing around 600 tracks including varia-
tions, AOR, CHR and AC stations will 
receive market exclusive use by 1 July. 
By the end of the summer they also ex-

pect to have a two-CD Christmas library 
with around 40 commercial length cuts 
plus random length elements for a $195 
buyout. 
They are also working on a soon-to-be-

named laser effects package with over 
350 random tracks (650 if you count al-
ternate versions). The package will con-
sist of loopable beds, plus 20 :60 and :30 
tracks in a variety of keys, with extensive 
catalog and suggestions on how to as-
semble the different parts to get custom 
tracks. 

Call Richard Loth at Airforce for more 
information at 416-961-2541. 

Ty Ford, audio production consultant and 
voice talent can be reached at 301-889-6201 
or by MCI Mail #347-6635. 

Airforce Broadcast Services 
Production Music Library  

Disc # 
Name 

Total # of 
Time Themes Arrangement Use Comments 

Disc #1 
Slow Tempo 

56 32 contemporary combo with 
very little synth 

TV/Radio/AV/Film Soft AC, some extra versions with added 
instruments, " light & lively" beautiful 
music style with the exception of two slow 
rock anthems. 

Disc #2 
Slow Tempo 

56 31 contemporary "pop" combo TV/Radio/AV/Film 
with more synth than #1, 
some strings 

58 30 contemporary pop and rock TV/Radio/AV/Film 
combo with synth accents. 
some -horn added" versions 

AC, More edge and mood and dynamics 
than #1 

Disc #3 
Medium Tempo 

Brighter and funkier than #1 and #2. 

Disc #4 
Medium Tempo 

72 40 contemporary pop, funk and TV/Radio/AV/Film 
rock combo with synth 
accents 

Lots of these sound like TV/Film themes. I 
can almost see the scene cuts and the 
credits rolling. Includes a mix of aCoustic 
and synth percussion and a small collec-
tion of synth percussion pieces. 

A good cross section of different styles. Disc #5 
Up Tempo 

67 32 techno-funk, pop, rock, jazz Radio/AV/Film 
combo with a blend of synth 

57 32 techno-funk, pop, rock, jazz TV/Radio/AV/Film 
combo with a blend of synth 

Disc #6 
Up Tempo 

A good cross section of different styles. 

Disc #7 24 
Random Length 

96 Various TV/Radio/AV/Film Fanfares, drum rolls, stingers, glissandos, 
arpeggios, pads, sustainers and other 
production elements from :02 to : 46. 

Disc #8 
Medium & Up 
Tempo & Ran-
dom Length 

52 54 AC, soft rock combo TV/Radio/AV/Film Note, cuts 17-46 are random length music 
elements as on #7. Great pads for CHR 
talk-overs. 

Disc #9 38 47 
Medium Tempo, 
Random, 
Comedy 

Various TV/Radio/AV/Film Cuts 1-8 are music : 60s and : 30s, 8-39 
are musical effects, cuts 40-47 are elec-
tronic comedy music beds. 

Disc #10 
Slow, Medium, 
Uptempo and 
Random 

53 53 Various combo configu-
rations 

TV/Radio/AV/Film A good collection of stingers, bridges, 
video logo drops, etc. 

Disc # 11 35 48 Medium, Random, Electronic TV/Radio/AV/Film 
New Age 

Cuts 1-8 are synth/sampler based beds, 
cuts 9-40 are musical and human sound 
effects. 

Disc #12 59 63 International, Comedy, Coun- TV/Radio/AV/Film 
try, Rock, Funk; Various 
combo 

1-8 are electronic facsimiles of internation-
al themes, 9-39 are human, human-made 
animal and electronic SFX, 40-47 are 
acoustic/electric country, 48-57 primo 
AOR chunky "rockman" flavored beds, 
58-63 more hot funk. 

Disc #13 52 32 Solo, New Age, Light & Live- TV/Radio/AV/Film 
ly, Rock; Sequencer driven 
combo 

1-8 Guitar, harpsichord, piano, organ, 
synth brass, synth harmonica w/synth 
swamp sounds, celeste solos, 9-16 synth 
new age, 17-24 " light & lively" synth, 
25-32 rock. 

Disc #14 65 40 Jazz, Funk, New Age, Easy, Sequencer driven 
Mixed Bag combo 

1-16 jazz/funk, 17-23 new age. 24-40 easy 
& mixed bag. 



Any of these problems sound familiar? 
Get to know Modulation Sciences' 
composite baseband solutions, 

Solutions 

Problems 
• Transmitter noise, heat, RF field inter-

ference and physical location make the 
transmitter room a poor place to locate the 
stereo generator and audio processing. 
Necessary and critical adjustments are 
inconvenient at best; nearly impossible 
at worst! 

• Lossy, expensive, hard-to-install 950 mHz 
semi-rigid coax is often impractical to 
run from the studio to the STL antenna on 
the roof. 

• Fire codes won't let you run PVC jacketed 
coax through the ceiling, except in very 
expensive metal conduits. 

• Long composite runs at the transmitter or 
studio pick up ground loop hum. 

• You need to drive multiple exciters without 
composite level changes and switching or 
relay hassles. 

• The station has two stereo generators and 
two transmitters. You want a simple way to 
matrix-switch them without requiring 
complex backloading. 

• It's a pain to use your spectrum analyzer 
and other test gear to make composite 
measurements because of the hassles of 
interrupting the air feed to connect them. 

• The PD, the CE and the GM all want to 
monitor and measure the station's quality. 
But buying three modulation monitors is 
out of the question. 

• Keeping tabs on the competition's signal 
quality is important, but it's inconvenient 
and expensive to do. 

• Lots of boxes use composite baseband— 
the STL, stereo and SCA generators and 
more. You need an easy, economical way 
to test their performance, and directly 
measure composite baseband signals. 

• The station has an old modulation monitor 
gathering dust. You don't trust the 
readings, but can't it still be useful? 

• • 

Nlodulation Sciences' 

CI 1)-2501/2 Composite 

I) r iver/Receiver 

• • • • • • • • • 

y Lets you put your stereo generators and audio 
processing where they belong—at the studio. 

y Supports up to 3000 ft. (or two miles, on special 
order) of flexible, inexpensive, twinax cable - 
standard or FIFE-jacketed for plenum runs. 

1/ Fully balanced against hum and noise pickup. 
y 100 dB of immunity to ground-loop related noise 

and hum. 
y Exceptional stereo separation and SNR performance. 
y One driver can supply two independent receivers 

(each up to 3000 feet away in different directions) 
with composite stereo baseband audio and all SCA's. 

y Works with 78 ohm twinax (Belden 9463) twinax 
for indoor service and 150 ohm twinax (Belden 9182) 
for outside or direct burial. 

Modulation Sciences' 

CLD-2504 Composite 

Distribution Amplifier 

• • • • • • • • • • • • • • • • • • • • • • • • • 

W hether  you 
have these audio 
distribution or meas-
urement problems, 
or some unique puz-
zles of your own, 
Modulation Sciences 
has the convenient, 
cost-effective com-
posite tools to help 
you solve them. 
Any further ques-
tions? Of course— 
so call 800-826-2603 
Toll-Free for com-
plete information 
and specifications on 
Modulation Sciences' 
Composite Problem 
Solvers. 

y Makes distribution of composite 
baseband signals as easy as 
distributing audio. 

y 1 composite input, 4 composite 
outputs. 

y Unity gain with > 50 dB isolation 
between outputs. 

y High impedance 509 input, low 
impedance outputs. 

y BNC connectors on input and all 
outputs. 

ve Basic performance specs similar 
to Composite Line Driver. 

Modulation Sciences' 

FM ModMinder 

y Provides all essential measurement functions of a 
high-quality modulation monitor when fed by any 
composite baseband audio source. 

I/ Works with any wideband source of demodulated 
FM—even consumer tuners or stereo receivers. 

v• Displays total modulation percentage, overmodulation 
peaks, stereo & SCA subcarrier status, subcarrier 
injection level, allowable increase in modulation—all 
for about half the cost of a modulation monitor. 

y If you have an old modulation monitor—even one that 
reads unreliably—that oldie's demodulator section can 
drive ModMinder. You get unbeatable accuracy at a 
$3000 savings over the cost of a new modulation 
monitor. 

y Plug-in cards adapt ModMinder to measure SCA sub-
carriers on non-standard frequencies. 

modulation sciences, inc. 
115 Myrtle Avenue • Brooklyn, New York 11201. Tel 718-625-7333 • Toll Free BOO-826-2603 
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WEEMM 
Upgrades 
(continued from page 20) 
cate the Media Touch workstation al-
ready in service. 
"The most important change," said 

Vidoli, "is that (the new Media Touch 
software) put all the commercial copy in 
alphabetical order. And, we now have a 
back-up file server on line!' 
The console that Vidoli elected to pur-

chase for the main on-air studio is the 
Wheatstone A-20, a nine channel unit 
that Vidoli rack mounted off to the side 
of the Media Touch workstation. 
Of the rack mountable consoles avail-

able on the market, Vidoli elected to 
go with the Wheatstone because it 
provided him with the nine channels 
he needed. 
"The audio that comes out of the Me-

dia Touch goes through the Wheatstone, 
to give our anchors a source of control," 
informed Vidoli, adding that the console 
is used primarily for level control. "We 
also have a digital routing switcher 
which is another source of audio they 
can bring into the console!' 

Pulling the switch 
While the Media Touch workstations 

have a Ramco 64 x 16 digital switcher 
directing them, studio consoles have a 
Ramco 48 x 16 digital switcher directing 
their source material. 

),5ïc,Ise 

Po e  ece cteeD 
STATION 

The 64x16, according to Vidoli, "will 
literally switch any one of the 64 inputs 
to any one of the 16 outputs, individu-
ally or all together, depending on how 
you want to program Media Touch to do 
this!' All the lines are addressed by RS-
232 connectors, which the system can 

way you program it." 
For the manual studios, the 48x16 

Ramcos serve as a switching network 
that is equally capable. "I have this dig-
ital switcher in studios, recording sta-
tions, newsrooms, recording booths; so 
that at 16 different locations in the sta-

A maze of electrorics comprise -an engineer's master control room." 

couple as stereo feeds and/or address as 
single line feeds for monaural. 
As a stereo-ready AM station with 

an all-news format, this switching cap-
ability allows WEEI to label the feeds 
stereo or monaural according to the 
source. "Obviously," said Vidoli, "the 
audio coming in from, say, the State 
House will never be stereo. But the 
beauty of this switcher is that you can 
have stereo or mono, simply by the 

CAN WE DO 
ONE FOR YOU? 

Allied Broadcast Systems can do it all, 
from planning a single low-cost studio to 
creating a major turnkey broadcasting 
complex, complete with state-of-the-art 
studios, automation, RF, STL, transmitter 
and satellite downlink facilities. 

PLANNING! 

JUST FOR 
YOU e ,çtyree 

e  "31513° 

e e  Cfr' 

00Cir; ° 

U.S.D.A. is 

tion, I can access any one of 48 possible 
audio sources!' 
For the anchor, added Vidoli, "this al-

lows him access to any one of 48 inputs 
to feed directly into his control center!' 
The digital switching networks also pro-
vide direct feeds to and from the station's 
five studios. 
With the exception of the alternate on-

air studio, which acquired an Au-
ditronics 212 console that was previously 

servicing a production studio, the Me-
dia Touch studios were equipped with 
all new equipment. Vidoli re-equipped 
the on-air and alternate on-air studios 
with five new ITC/3M Delta cart 
machines, new Gentner IC-20 Inter-
coms, Rane HC 6 headphone amplifiers 
and the Crown D-75 power amplifiers for 
the speakers. 
He also equipped the main on-air stu-

dio with the Telemix telephone hybrid 
system and equipped the alternate on-
air with the new Tascam 122 cassette 
player, two Otani MX5050B Mark Ills, 
and a Technics turntable. 
The new master control room was also 

brought up to what Vidoli likes to think 
of as "an engineer's master control 
room!' This was accomplished with jack 
fields that Vidoli configured for the maze 
of computer and mechanical activity at 
the station. The Media Touch system, 
reminded Vidoli, is just one computer 
network that the master control room 
keeps track of. 
"Our entire news room is an electronic 

newsroom!' explained Vidoli. Previously 
a nine workstation newsroom, the move 
brought in nine additional workstations 
for news production and actualities. Traf-
fic and billing at the station are also com-
puter automated. 
The question begs to be asked: Does 

WEEI-AM have an MIS (manager of in-
formation systems) on staff? No, said 
Vidoli, but he wouldn't rule out the pos-
sibility that they need one. 

Dee McVicker is a free-lance writer and 
regular contributor to RW. To inquire about 
her writing service, call 602-899-8916. 

FROM THE ALLIED 
TECHNICAL NOTEBOOK 
HENRY PROUDLY ANNOUNCES THEIR NEW U.S.D.A. 

U.S.D.A. stands for "Utility Summing & Distribution 
Amplifier." It's a 'Mini DA' that has the unique ability to 
combine as well as split audio signals for distribution. 

U.S.D.A. can be used as a mono (1x4) or stereo (2x4) DA. 
It has two inputs (one stereo pair) and four outputs ( two 
stereo pairs). 

But  here's what makes U.S.D.A. unique: mono-stereo 

mode switching for each stereo output pair! You can feed 
a stereo input into U.S.D.A., and get your choice of stereo 
or mono outputs, or both! 
Use U.S.D.A. to add a mono output to a console . . . use 

U.S.D.A. to combine the output of a stereo tuner to feed 
a mono PA system...use U.S.D.A. to create isolated stereo 
and mono outputs simultaneously from a single stereo input 
...all without sacrificing the separation of the stereo source 
signal. 

U.S.D.A. also has gain adjustments for each output. Feed 
any input between -20 and + 8.. . use U.S.D.A. to boost 
levels of a -10 unbalanced source (CD player, etc.) to a +4 
balanced output. The specs are excellent, the cost is low, 
and the versatility is high! 

SPECIFICATIONS: 
Input range: -20 to + 8dBm 
Input imped: 20K balanced 
Gain: -6 to + 20dB 
Output level: + 25dBm max. 
Output load: 600 ohms x 4 
EIN: -95dBm 

U.S.D.A. is another "why-
didn't-they-think-of-this-
years-ago?" product from 
Henry Engineering. 

in stock NOW for immediate shipment. S195.00 

800-622-0022 
ATLANTA CHICAGO DALLAS 
LOS ANGELES RICHMOND 

ALLIED 
Broadcast Equipment 

- A HARRIS COMPANY 
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Putting Your PC to 
Work at the Station 
by Thomas L. Vernon 

Harrisburg PA You did it! You con-
vinced the GM that life at the station 
simply couldn't go on without a Macin-
tosh II and a low cost digitizer so the 
production and news people could get 

ercises like true/false, fill-in-the-blank 
and multiple choice. Each question will 
be on a separate card and the user will 
navigate by clicking on left/right arrows 
or using the keypad. 
Figure 1 shows a typical true/false 

question. One field is used for the ques-
tion, there are buttons for 
true and false and a box to 
tell students if they selected 
the correct answer. SCRIPT 1. 

on mouseUp 

If the target contains "TRUE" then 

answer "You got that one right" 

else 

answer "No, no, no!" 

end if 

end mouseUp 

into hard disk editing. You also got your 
entire Rolodex on HyperCard and can 
access important phone numbers and 
addresses in nanoseconds. Now what? 
Maybe when you sold the GM on the 

idea of purchasing a computer for hard 
disk editing you made some vague 
promises like, "It can do lots of other 
useful things around the station, too." 
Now you have to deliver. 

Diving in 
A good jumping off point might be de-

veloping a HyperCard application to 
drill new operators on broadcast fun-
damentals, since there's usually never 
enough time to bring beginners up to 
speed. It will get you started on learn-
ing HyperTalk, and get the boss off your 
back, too. You don't need advanced 
degrees in instructional technology or 
computer science, just a little time and 
patience. 
To create such materials we will use ex-

Single script 
Scriptwriting can be sim-

plified by having one script 
for both true and false and 
pasting it in each button. The 
finished version might be as 
shown in Script 1. 

SCRIPT 2. 

on mouseUp 

If the target contains "TRUE" then 

answer "You got that one right" 

else 

answer "No, here's the right choice" 
show card field "ANSWER" 

end if 

, end mouseUp 

The same structure and HyperTalk 
script can be used for multiple choice 
questions. Here each choice has its own 
field and transparent button over the an-
swer. 
Name the button of the correct answer 

"true" and buttons over remaining an-
swers "false." A multiple choice question 
is illustrated in Figure 2. 

It's a simple matter to show users the 
correct answer if they select the wrong 
one. Just add to the script as shown in 
Script 2. 

SCRIPT 3. 

on mouseUp 

put empty into AllRight 

if card field l<>"5000 watts" then 

answer "Slot 1 incorrect" 

put "X" into AllRight 

end if 

if card field 2<>"1510 kHz" then 

answer "Slot 2 incorrect" 

put "X" into All Right 

end if 

if card field 3<>"WYXX means music!" then 

answer "Slot 3 correct" 

put "X" into AllRight 

end if 

if card field 4<.> "Under the chairmat in production.' then 

answer "Slot 4 incorrect" 

put "X" into AllRight 

end if 

if Allright< ""X" then 

answer "You didn't make any mistakes!" 

end if 

end mouseUp 

Fill-in-the-blank questions 
are a little trickier. These 
usually involve a series of 
fields. There are locked 
transparent text fields and 
unlocked blank fields with 
rectangles into which users 
type their answers. Students 
move from blank to blank by 
pressing the tab key. There 

SKETCHES 
may be a button labeled "verify an-
swers," which is written as in Script 3. 
Sometimes novice stackware de-

velopers get carried away with all of the 
painting/graphics capabilities of Hyper-
Card. Too often this leads to visually 
cluttered screens that are hard to deci-
pher. 

e 
The only way to upgrade your FM station 
There is only one route to a complete FCC Class A FM upgrade. Continental. We 
have all the equipment you need to completely modernize your station and increase 
its ERR Just check the list: 

• Transmitters 
• Transmission line 
al Antenna and tower 

• Remote control 
la Studio transmitter link 
• Studio equipment 

Continental offers both an 814C 3.8kW solid state and 815A single tube 5.0 kW FM 
transmitter. Proven reliability and efficiency make our equipment the best available. 

For the past forty years, Continental has been helping its customers get on the air. 
All transmitters are covered by Continental's exclusive and standard two year 
warranty. 
So get on the right track in your station upgrade. Call Continental. It is the smart 

thing to do. 

varian® 
continental electronics division (:";.k 
P.O. Box 270879 Dallas, Texas 75227 

Telephone 214-381-7161 FAX: 214-381-4949 

Circle 71 On Reader Service Card 

When creating new cards, the "less is 
more" axiom is usually appropriate. 
Screens should be of a simple design 
that let the users find buttons easily. 
Another common problem with stacks 

is the lack of navigational aids. Without 
these, users can easily become lost and 
frustrated. 
A complex program may contain a 

map screen. This would use highlighted 
text or check boxes to indicate sections 
the learner has completed. Such a screen 
would be available in the introductory 
section and also accessible by a "map" 
button on the cards. 
Simpler programs may just have an 

outline menu with topics and sub-topics. 
Again, completed sections would be 
highlighted so the user knows where 
he's been. Such a card establishes a refer-
ence point to which the user can always 
return, check his progress and link to 
anywhere else. 

You are here 
Within a section, it's a good idea to in-

form the user which topic he's in, which 
card, and how many are left. This may 
be easily accomplished by putting the in-

(continued on next page) 

Introducing radio's 
most colorful 
black box. 

346 SHIPVIC0150 • 10,60t0  
r decay It ...• ,010 r 4, 

Shimmerish Swept Reverb program—one 000. 
Eventide Broadcast Ultra-Harmonizer digital audio 

effects you can use "right out of the box." Just turn 
the H30008 on, and it'll turn your listeners on. 

RADIO'S MOST COLORFUL BLACK BOX 

1 EVENTIDE INC. E.v,entide I ONEALSANWAY 
LITTLEFEMY.NJ 07643 the next step 
TEL 201-641-1200•TWX:710-991-8715-FAX:201-641-1640 
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Hypercard Training 
Figure 1. Clocking on either the TRUE or FALSE buttons reveals a window with the correct 
answer. Note the navigation aids in the lower left corner. 

Yee 

When the remote control malfunctions, and the 

transmitter cannot be controlled properly, the 

power must be reduced by 10 %. 

TRUE 

REMOTE CONTROL 

card 3 of 12 

FRISE 

Cfà 

Figure 2. Transparent buttons are used over each of the multiple choice options. Buttons 
on top are for help menus course outline and home card. 

12i 
FCC rules state that the operating power of a station shall 

not exceed the limit of: 

A. 125% of authorized power. 

B. 120% of authorized power. 

C. 115% of authorized power. 

D. 110% of authorized power 

E. 105% of authorized power. 

click on the correct answer 

FCC Rules and Regs 

card 7 of 22 

(continued from previous page) 
formation in a small box in the upper 
right corner, i.e., "TRANSMITTERS card 
3 of 17." 

You'll need suc essential buttons as 
right arrow for move forward, left arrow 

for move back, question mark for the 
help stack, house for return to the home 
card. Remember that the function of 
these buttons may not be intuitively 
clear to the novice user, so be sure to ex-
plain their purpose in the introduction. 

If you're not close to a metropolitan 
area, you may find that you're the only 
person you know developing HyperCard 
applications. This often leads to feelings 
of isolation and intense frustration. 
A good solution to this problem is 

joining the Boston Computer Society. 
Through membership you'll be able to 
receive two BCS newsletters. Both the 
Macintosh user group's Active Window 
and the Hypermedia group newsletter 
contain articles and information on 
HyperCard. 
There's also a public domain software 

library, a bulletin board, and opportuni-
ties to network with other developers. 
For more information, contact: Boston 
Computer Society', One Center Plaza, 
Boston MA 02108, 617-367-8080. 

Tom Vernon, a regular RW columnist, di-
vides his time among broadcast consulting, 
computers and instructional technology. He 
can be reached at 717-249-1230. 

Figure 3. Fill-in-the-blank questions can be created in minutes using Hypercard. A script 
for the correct answer is shown on the previous page. 

ItE 

Our station operates with a licensed power output of   

watts. The frequency is . When answering the 

business line always begin with: 

The key to the transmitter building is hidden under 

Verify these answers) 

Type the apropriate answer in the blank. TAB to the 
next space. 

You Supply 
The Nuts, 

We'll Supply 
The Bolts 

Creative talent requires the best possible tools to 

make advertising copy come to life. That's where 

BSW comes in. For over 16 years we have been 

supplying audio equipment to stations, studios, and 

agencies all over America. Everything from micro-

phones, consoles, multi- track recorders, to 

sophisticated audio effect devices. BSW sells the 

equipment that will bring out the best in your talent. 

Call for our free catalog. 

IESSIN 
BROADCAST SUPPLY WEST 

America's Full-Time Broadcast Supplier 

1-800-426-8434 
ORDERS • INFORMATION • SPECIFICATIONS 

Station Operations 

card 1 cf 14 

BSW • 7012 27th Street W • Tacoma, WA 98466 • FAX 206-565-8114 
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If you're not taking CDs direct to 
air, you're losing an audio edge your 
competition is probably using. 

CDs have delivered the promise of 
faultless audio. They've also delivered a 
maintenance nightmare. 

With any other CD player, con-
sumer or pro, everyone who plays CDs 
at your station has to touch the discs. If 
everybody wears white gloves, there's 
less chance for a disc to be con-
taminated with body oils, chewing gum, 
and cigarette smoke. 

Let's eliminate the contaminants 
completely. Let's keep the disc in its 
original condition. 

Unlike every other CD player, the Denon DN-950FA 
uses cartridges which permanently secure discs in their 

pristine, original condition. 

Your CD library is no small invest-
ment. Since music is such an important 
part of your operation, consider the 
cost of entire-library replacement. 
Although in reality, this would take 
place over a period of time, the expense 
would be a capital expenditure if all 
had to be replaced at once. 

I I I I I I 
3 mus t, 12 mus 3 mus t, 12 mus 

Simulated number of 
on-air embarrassments 
without CD cartridge 
protection against 

contaminants 

Simulated number of 
on-air embarrassments 
WITH Denon CD 
Cart Player CD 

protection against 
contaminants 
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DENON  

The Denon DN-950FA system 
totally eliminates the risk of handling. 
NO wear, NO tear, NO skipping, NO 
on-air glitches, NO embarrassment. 

Á. 4,7 
IMffli ke'nene 

Ate 0. 

< 
• 

•eleire. 

Mono-stereo selector, easy access, simple interface of 
remote functions and professional levels and impedances 

are indicative of the attention to professional detail. 

Denon's CD Cart Player® is easy to 
interface, because it's built to the needs 
of your radio station. Remote control, 
end-of-message warning (which may be 
remoted to the alarm of your choice), 
quick cue and review, 3-pin XLRs... 
does this sound like a broadcast device? 

What about quality? A 3-beam 
pickup and meticulously designed D to 
A filters provide sonic accuracy which 
has resulted in Denon's replacing other 
pro machines throughout the industry. 

DE NON 

12 OW 05 b5 lb n3 

Two units can be easily mounted in the optional rack mount 
assembly. The total Denon approach is "professional." 

You can win with the Denon 
DN-950FA system. CDs are surpassing 
black vinyl in consumer sales. CDs will 
be a part of your musical programming, 
if not already. 

And last, but definitely not least, 
the Denon DN-950FA makes playing 
CDs as easy as playing a cart. AND, 
no other CD player can do that. 

ALLIED and DENON 
introduce several thousand audible 
improvements to the CD player. 

ATLANTA, GA CHICAGO, IL DALLAS, TX 
LOS ANGELES, CA RICHMOND, IN 

800-622-0022 
ALLIED 
Broadcast Equipment 
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Program Audio Processing 

Phoenix Rises at WOBT-AM 
by Richard E. Hencley, GM 
and Lloyd C. Vol!mar, CE 
WOBT-AM 

Rhinelander WI There are no magic 
solutions for AM today. It is a combina-
tion of quality programming, profes-
sional attitude and a clean sound, ste-
reo or mono that wins and keeps 
listeners on a long term basis. 
Many AM stations maintain an AM at-

titude such as: "Oh well, we don't sound 
as good as FM, therefore we're inferior." 
To compete with FM these days, you 

need an FM attitude: "We sound as good 
or better than FM, therefore we are su-
perior!' It is a great thought. 
But how do you do it? Your quality 

programming and professional attitude 
are only as valuable as the extent to 
which your listeners hear them. 

Processor makes a difference 
In many stations, the missing link is 

a good audio processor. Combined with 
your programming and attitude, the 
three together become a hit. Our ace in 
the hole is the Phoenix processor from 
Gentner Electronics. 
The Phoenix has our entire staff grin-

ning from ear to ear and listeners are 
wondering if there is a new station in 
town. From a non-technical perspective, 
it has added 20% to our coverage area 
and made us the cleanest, brightest, 
clearest sounding station on the dial. To 
most people, that is indeed the bottom 
line. 
But wait a minute: technically, the 

Phoenix, with its built-in Gentner Au-
dio Prism, goes a lot further. 

First of all, the Phoenix is a digital 
processor. This means that rather than 
experiencing the constant expansion and 

INDEX 
The Gentner Phoenix audio processor 

by Richard Hencley and Lloyd Vollmar 
WOBT-AM 39 

The Valley International DDP-8 
digital dynamics processor 

by Chris Hicks, WDIZ-FM 41 

The Cutting Edge Technologies Vigilante 
FM multiband limiter 

by Gerry Turro, WNEW-FM 43 

The Aphex Aural Exciter Type III 
by John Miller, KLON-FM 47 

The Dorrough 610A discriminate 
audio processor 

by Ken Horton, KFAC-FM 50 

The Orban ACC-22 FM filter card 
by Don Hobson, KJQY-FM 57 

The Somich Engineering DBE- 1000 
dynamic baseband enhancer 

by Brian Emery, WMMS-FM 53 
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compression common among analog 
compressors, the Phoenix can do "noth-
ing," or, in other words, "maintain pres-
ent gain." 
This greatly cuts down on listener fa-

tigue, lessening that "busy" sound of in-

USER • •   
REPORT 

creasing and decreasing gain. The Phoe-
nix can be programmed to expand only 
when necessary. 

Digital processing benefits 
So while the Phoenix maintains an 

equal or higher modulation level, its Au-
dio Prism processor will make only one 

The Phoenix has 
made WOBT-AM 
get up and dance. 

third to one half as many AGC voltage 
reversals as would an analog processor. 
The benefits of the Phoenix continue, 

having greatly improved our sound den-
sity (a difference that was noticed im-
mediately) as well as a offering a dy-
namic range that compliments digital 
programming sources such as music on 

compact disc. 
The Phoenix is completely digitally 

controlled and all of its controls are 
mounted on the front panel. It is very 
user-friendly. 
WOBT was at one point contemplating 

going stereo but found that with the 
Phoenix, we were able to offer an AM 
sound rivalling that of FM without hav-
itg to go stereo. And, too, we knew that 

The Phoenix unit itself is completely 
self-contained in a single Pe rack 
height enclosure and will operate in se-
verely hostile electrical environments. 
Featuring RFI filtering and three part 

lightning protection on all conductors, 
complete set-up of the Phoenix takes just 
a few minutes and requires no test 
equipment other than a simple VOM. 
The Phoenix' front panel LED indica-
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The Phoenix processor, from Gentner 

PHOEnive 

ZigilgTrYIER 

with the Phoenix and an additional Au-
dio Prism we had the option of convert-
ing to stereo anytime in the future. 
The Phoenix also adheres to the NRSC 

standard, solving the problem of how to 
maintain mandatory compliance. You 
will also find its internal pink noise 
generator extremely useful, especially 
during initial set-up, which is made sim-
ple with an easy-to-read and understand 
manual. 

Quick set-up 
The manual gives starting points and 

good suggestions for all formats and var-
ious types of equipment used in conjuc-
tion with the Phoenix. 

tors offer a wealth of information and are 
arranged in typical bar graph fashion. 
Color coding displays expansion and 
compression. 

"Hot Box" reactions 
The Phoenix from Gentner Electronics 

has delivered on every claim it has 
made. With the term "hot box" being 
thrown around by so many processor 
manufacturers, the Phoenix has shown 
that it sets the standards and does for 
AM what Orban did for FM. 
The day after we installed the Phoe-

nix, our phones lit up with comments 
like "I don't know what you did, but 

(continued on page 52) 
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Processing for Better or Worse 
An Appraisal of the 
Current State of the 
Radio Audio Chain 

by Robert Orban 

San Francisco CA It is 1989, and the 
FM processing revolution is long over. 
Quiet evolution (did I say quiet?) is the 
order of the day. 
The loudness wars continue. The tools 

with which we wage them are somewhat 
more refined than they were five years 
ago, but audio artillery has seen few 
breakthoughs. 

Stereo spatial enhancement now adds 
a bit of spice to the audio stew when 
used tastefully. When used abusively, 
such enhancement can make vocalists 
sound like they are singing at the bot-
tom of a well. 
Refinements in multiband limiter 

design wrest a bit more brightness and 
cleanliness from the limitations 
presented by the FM preemphasis curve. 
And still, bizarre as it might seem, 

the option to process conservatively still 

1 Audio effects designed 
to make your staff 
more effective. 
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exists. Fortunately, a few programmers, 
managers and engineers who care about 
music have taken advantage of the 
evolutionary improvements in proces-
sors to better follow this path. 
The deregulation and subsequent rise 

of SCAs has prompted processor 
manufacturers to introduce technology 
that more effectively protects the SCA 
part of the stereo baseband from inter-
ference caused by the stereo sub-
channel. 

GUEST 
OVERVIEW 

They developed this technology with-
out compromising loudness, sometimes 
even improving it slightly (as in the case 
of our own product). 
However, anyone determined to trash 

the SCA region can still buy composite 
clippers that will do this with surgical ef-
fectiveness. In this respect, nothing in 
FM processing has changed. 
The issue of composite clipping 

(which was hot about eight years ago) 
has been re-opened by the NRSC's FM 
Subcommittee. 

Composite clipping destructive 
1 predict that the committee will 

observe, as its predecessors did, that 
composite clipping degrades stereo 
separation and pilot protection, inter-
feres with SCAs and causes audible dis-
tortion on the center-channel voice (in 
particular). 
The committee will opine that the 

baseband harmonics introduced by com-
posite clipping do not appear to signifi-
cantly increase interference to other sta-
tions. They will thus conclude that com-
posite clipping is, almost entirely, a form 
of self-abuse. 
The subcommittee will then write 

an earnest report which right-thinking 
engineers will present to theithearing-

damaged program directors (who have 
spent too many years under headphones 
driven by 60 W amplifiers). 

Ultimately, though, few minds will he 
changed. The programmers who are 
offended by the distortion caused by 
composite clipping will have long since 
removed it from the air. 
Meanwhile, those who prefer "loud-

ness at any cost" (or who simply can no 
longer hear distortion) will tell the en-
gineers to take their theories and file 
them in their pocket protectors. 
And what of digital processing? The 

press presented this as the Wave Of The 

the unprocessed digits to turn them 
into competitively-processed digits. 

Digital improvements modest 
There are a few things that are easy to 

do in digital but very hard to achieve in 
analog (such as making delay lines and 
phase-linear multiband crossovers). 
Unfortunately, these things are virtu-

ally irrelevant to the art of making com-
petitively loud broadcast audio process-
ing (although they are much more use-
ful when one is striving for "purist" 
quality). 
Conversely, many things presently 

It was no surprise . . . that once the 
"digital stars" disappeared from 
peoples' eyes, they realized that it 
takes more than simply digitizing the 
audio to make miracles happen . . . 

Future, the Next Big Thing and the Sav-
ior Of Us All. 

No threat to analog 
While a few digital audio processors 

have appeared on the market, they have 
not yet posed the slightest threat to the 
best analog technology. 

It was no surprise, then, that once the 
"digital stars" disappeared from peoples' 
eyes, they realized that it takes more 
than simply digitizing the audio to make 
miracles happen (indeed, the most dif-
ficult part of the exercise is deciding what 
to do with all of those digits once you have 
them). 

In the movie The Graduate from the 
1960s, Dustin Hoffman's character was 
told that the future was "plastics!' 
Heading into the 1990s, the future is no 
longer plastics, it is algorithms—the 
mathematics applied by DSP chips to 

simple Mixer or Press Box ... just by changing jumpers. 
Gains to 82dB, Low noise balanced inputs. Clean 

+ 24dBm active or transformer balanced outputs. 

Four or eight channels for YOU to easily configure as 
Microphone, Line Buffer, Distribution and Level Match-
ing Amplifiers. Form sum and difference networks, 
Interface phone lines, Drive headphones, Make a 

Configurable circuitry. . . to fit your needs. 

Call or write for free detailed brochure. 

done easily in analog are much harder 
to do with equivalent quality in digi-
tal. (Simple clipping is a good exam-
ple.) 
For this reason, I predict that good al-

gorithms will take much longer than ex-
pected to be crafted (lateness is virtually 
an iron law in software development) 
and that any improvements over the best 
of today's analog "competitively-
processed" audio will ultimately be quite 
modest. 

Instead, the true advantage of digi-
tal for some stations will be improved 
control—the ability to instantly recon-
figure the audio processor in software for 
different day parts or program material. 
Our own 787 programmable mic 

processor, for example, does this, using 
digital control of analog circuitry to 
"tune" a compressor, fully-parametric 

(continued on page 48) 
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DDP-8 Delivers Digital Quality 
by Chris Hicks, CE 
WDIZ-FM 

Longwood FL Let me preface this ar-
ticle by stating that I have long believed 
that a properly designed multiband on-
air processor can achieve the best possi-
ble sound without encouraging many of 
the ills now plaguing FM. 
Many years ago I experimented with 

several analog multiband processing 
schemes, but found that due to the limi-
tations of analog filtering, the desired 
end result seemed to elude me. 
When I found out that Valley Interna-

tional had developed a multiband, 
multifunction dynamics processor oper-
ating entirely within the digital domain 

--111Ui   
REPORT 

and using digital FIR (Finite Impulse Re-
sponse) filters, I was intrigued with the 
possibilities. 
I wasted no time in obtaining a unit 

and its companion A-to-D/D-to-A inter-
face. 

Trying it out 
The unit is the Valley International 

DDP-8 digital dynamics processor. (Mine 
is the eight-band version.) 
When the unit initially arrived, I took 

it along with a CD player and a set of my 
best headphones and locked myself in 
my office for a few hours of experiment-
ing and listening. 
The DDP-8 is a menu-driven system 

that can be adjusted from its system con-

troller card. An LCD display on this card 
shows the various modes and 
parameters, which may be varied from 
a single front panel knob. 
Four pushbutton switches allow you to 

step quickly through the set-up para-
meters or to recall a particular set-up. 
The user manual provides an opera-
tional "map" to allow the user to find his 
position on the menu 
tree, given the prompt 
shown on the LCD. 
Admittedly, this 

unit is more complex 
to set up than the in-
dustry "favorites," but 
this is a new era of so-
phisticated signal 
processing. Capabil-
ity and flexibility are beyond our wild-
est dreams. Given the end results that 
can be obtained, the few hours spent 
educating oneself are a small trade-
off. 

Effective parameters 
A practicing, audio-conscious broad-

cast engineer can do just about anything 
imaginable with one of these units. 
While space does not permit me to 
elaborate on particular set-ups, I can re-
port that most of the parameters I tried 
work very well. 

In fact, it is so easy to change modes 
and parameters while on-line and on-
air that 1 AM to 5 AM had become 
my favorite time of day for a few 
months. 
Audio from our console is fed directly 

to the DDP-8 analog interface and then 
into the DDP-8. The output from the 
DDP-8 goes back into the analog inter-
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CHANNEL 
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switching 

•I Microprocessor based 

• Audio error alarms and level matching 

AND MORE... CALL OR WRITE 
FOR COMPLETE DETAILS 

TITUS 
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77 Kreiger Lane, Glastonbury, CT 06033 
(203) 633-5472 

face and then from the output of the 
analog interface into an OPTIMOD-FM 
S100A / 1, through a set of Aphex 
throughput cards in slots 3 and 4. 
Then the OPTIMOD does the rest. 
Perhaps the best thing about the DDP-

8 is that it is so incredibly flexible. Its 
speed and "glitchless" performance al-
low you to make changes in operating 

Valley International's DDP-8 digital processor 

parameters while it is on-air. 
The DDP-8 is certainly the most 

powerful performer in the DDP line 
from a competitive standpoint. But, 
having experimented with both the 
5-band and 3-band configurations, I 
can confidently state that they are not 
weak boxes. 
We all know and understand that there 

are other key decision-makers and 
"movers and shakers" who have to be 
pleased with a station's sound, not the 
least of whom are its clients and au-
dience. The DDP-8 got high marks from 

our VIPs, as shown from a sampling of 
their comments. 
Music Director Lee Randall called it: 

"Three dimensional! It actually has 
depth!" 
Program Director Rad Messick said, 

'After installing the DDP-8, my radio sta-
tion opened up a whole new dimension 
of sound quality I have never heard on 
FM! You can tell the CDs are better! Our 
stereo separation was greatly enhanced. 
The apparent dynamic range was in-
creased along with an increase in loud-
ness! 
"For the first time ever, I was able to 

enjoy three hours of uninterrupted 
listening on an audiophile stereo system 
without my ears ringing from distortion 
and bad compression." 
Station Manager Ralph Salierno ob-

served, 'A few of our clients have men-
tioned they noticed WDIZ sounds 
clearer and fuller now. That never hap-
pened before ... so the digital proces-
sor must be enough of an improvement 
to be noticed and appreciated by non-
technical types." 

System can instruct 
The DDP-8 is a fine example of how 

a multiband processor is supposed to 
sound. Engineers will actually sharpen 
their ears once they have one of these 
units. 
As a matter of fact, the DDP-8 is an al-

most educational audio device. The 
things I have learned from the research 

(continued on page 48) 
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More Loudness 
by Eric Small, VP Eng 
Modulation Sciences, Inc. 

Brooklyn NY With ModMinder, an 
FM station can increase loudness, reduce 
processing or do some of both. 

Surprise: the ModMinder is not a new 
processor, but rather a method of meas-
uring modulation that provides a unique 
approach to peak modulation measure-
ment. 
ModMinder can use any stereo modu-

lation monitor for its front end—only a 
source of composite baseband is needed. 
It can even be driven by a quality FM 

o 

o 

modulation sciences 

• modminder 

PAX MODULATION ONE MINUTE COUNT 
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Sketch of Modulation Sciences' ModMinder front panel. 

Less Processing 
regarded as a statement of policy that ap-
plied to any FM operation. 
The concept of the ModMinder 

evolved from problems with the meas-
urement of modulation in BTSC stereo 
television. With many television stereo 
generator/monitor combinations, over-
modulation seemed almost continuous. 

Stereo TV mod problems 
Stereo television differs from FM ste-

reo radio in that the modulation must be 
set exactly to the reference level of the 
dbx L-R noise reduction encoder. It can-
not be adjusted arbitrarily without 

lisecond response time was prototyped 
and tested using off-air signals. The pro-
totype monitor and a conventional 
modulation monitor were connected to 
a high quality FM tuner. 
By tuning to various stations it was 

possible to determine how great an ad-
vantage ModMinder would provide over 
a conventional modulation monitor. 
The results were impressive. On some 

stations the ModMinder indicated as 
much as 5 dB below the standard modu-
lation monitor. This was because the 
ModMinder was ignoring the brief (less 
than one millisecond) spikes that have 

tuner, within the limits of the tuner's 
bandwidth. 
The principle behind ModMinder's 

operation can be found in the history of 
the FCC treatment of FM modulation. 

Before deregulation 
Before the deregulation of modulation 

monitors in 1983, the rules said that in 
order to get type approval, a modulation 
monitor had to peak flash if ten consecu-
tive cycles of 10 kHz exceeded 100%—a 
response time of just less than 1000 
microseconds (1 millisecond). 
In the Automatic Transmitters System 

(ATS) Rules of the same era, the maxi-
mum number of overmodulation events 
permitted per minute was ten. 

In order to make the one-minute count 
concept valid, it was also specified that 
after each event of overmodulation, no 
new occurrences would be counted for 
five milliseconds. 
This period is often called the "stan-

doff time." While the ATS modulation 
rules were never formally applied to 
non-ATS operation, they were generally 

greatly reducing the system's stereo 
separation. 
Because modulation level could no 

longer be "tweaked" to fit the modula-
tion monitor (as had always been the 
case in FM radio), differences in modu-
lation monitor characteristics became 
much more apparent in stereo television 
than in FM. 
In the course of trying to resolve the 

television aural modulation problems, 
several FM radio modulation monitors 
were obtained and their peak flasher 
performance characterized. 
We discovered just how fast most peak 

flashers responded. Once the television 
aural peak flasher was slowed down to 
just meet the FCC specification of ten cy-
cles at 10 kHz, most of the television 
overmodulation problems vanished. 

Effect on FM modulation 
We became curious as to what effect 

the almost one millisecond response 
time would have on typical FM stereo 
modulation. 
A modulation monitor with a one mil-

no impact on occupied bandwidth. 
It is interesting to consider that much 

of the complexity of modern processing 
comes from controlling these brief tran-
sients. If the peaks can be ignored, aver-
age modulation can be raised until it is 
only the real peaks that trigger the 
flasher. 

Test results 
A moderate to heavily-processed sta-

tion such as WNSR in New York showed 
an improvement of almost 2 dB by 
merely adjusting total modulation using 
the ModMinder. 
For a lightly processed station such as 

WNCN, the difference was almost 5 dB. 
Very heavily processed stations, such as 
WPLJ or Z-100, showed less than 1 dB of 
change. 
Conventional monitors provide little 

information of value about modulation 
by real program material. The peak 
flasher, always the mainstay of dynamic 
measurements, has been shown to be 
misleading because of its excessively fast 
response time. 
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And the moving pointer meter is un-
reliable for anything but sine waves, be-
cause its ballistics are so different from 
the peak flasher. ModMinder provides, 
in addition to its unique peak flasher, a 
digital readout of the highest peak dur-
ing the previous second. 
This display makes setting up total 

modulation a snap. Another set of digi-
tal displays shows the number of over-
modulation occurrences taking place in 
a rolling one minute interval. 

The rolling minute 
By "rolling minute" we mean a win-

dow one minute wide moving in time 
continuously. That is, not a counter that 
accumulates overmodulation counts for 
one minute and is then reset. A rolling 
minute counter adds each overmodula-
tion event to its total, while at the same 
time subtracting each event as it becomes 
one minute old. 
In addition, a "smart" silence-sense 

alarm provides an indication of loss of 
modulation. 
ModMinder is more accurate than 

other monitors. Measuring circuitry of 

REPORT 
most monitors is specified to ±5%, an 
accuracy no greater than that demanded 
by the pre-1983 Rules. ModMinder 
delivers better than ±1% accuracy over 
a wide temperature range. 
Another element in the "real world" 

accuracy of modulation measurement is 
where the monitor is located. Measure-
ments made off-air are notoriously inac-
curate, often indicating much higher 
peaks than when measured at the trans-
mitter. 

Remote operation 
The obvious solution is to measure the 

modulation at the transmitter and bring 
the readings back to the studio via some 
kind of remote control. The problem is 
that few modulation monitors are set up 
to interface with a remote control. 
ModMinder, however, is designed for 

remote operation in several modes. The 
peak flasher closes a relay when its user-
set threshold is exceeded. The silence-
sense operates a relay. And a maximum 
number of overmodulation occurrences 
per minute can be set and a relay will 
close when that count is exceeded. 
The one second peak hold indicator 

drives a digital/analog converter, so a 0 
to 2.5 V signal, scaled to peak modula-
tion, is available. This is especially use-

(continued on page 52) 
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Vigilante Does FM Justice 
by Gerry Turro, CE 
WNEW-FM 

New York NY The Vigilante 
FM multiband limiter, from 
Cutting Edge Technologies of 
Cleveland, is a neatly packaged 
single rack unit audio processor 
that not only enhances an au-
dio chain, but could mean the 
difference between winning or 
losing the loudness war in your 
market. 

REPORT 
The Vigilante is a three-band 

limiter designed to work as the 
"loudness" processor in your 
audio chain. When used with a 
multiband pre-processor, the 
Vigilante is capable of achieving 
additional loudness without the 
added fatigue that normally in-
creases when processing for 
loudness. 
The Vigilante offers the loud, 

full, competitive sound that all 
programmers are looking for, yet 
leaves an open, natural trans-
parency that allows the benefits 
of quality audio to remain. 

Full documentation 
The unit comes complete 

with full documentation that 
supports the installation, oper-
ation and suggested "starting 
points" for the user. 
A number of selectable oper-

ating parameters make this 
processor a valuable tool. Incor-
porated into the unit are user 
selectable attack and release 
time constant controls for each 
of the three audio bands. 
A drive control sets the 

amount of limiting to the three 
bands, along with EQ controls 
for the low and high bands. 
Cross-over points are also user 
selectable. 
The low band can be posi-

tioned at either 100 Hz or 160 
Hz. The high band can be set at 
4.5 kHz or 6 kHz. A bar graph 
indicates the amount of limiting 
that the unit is performing. 
Probably the most unique fea-

tures of this unit are its limiting 
threshold controls. These are 
10-turn dial pots with built-in 
numbered settings. They are 
user adjustable, and in using 
these to set limiting threshold 
levels much more flexibility is 
achieved because of their pre-
cise range. 

Numbered settings helpful 
Repeatable settings are much 

easier to achieve due to the 
numbered settings of the con-
trols. If a change is made to the 
operation of the limiter and the 
previous setting is more 
desired, then you can return to 
the exact point where you were 
in the operation! 
The Vigilante uses XLR con-

nectors for input and output 
connections. Both input and 
output are electronically 
balanced, with an optional un-
balanced setting that is switch-
selectable for the output. Input 
level can be set for —10 dB or +4 
dB. 
Building loudness is not the 

only benefit provided by the 
Vigilante. Utilizing unique 
processing concepts developed 
by Cutting Edge Technologies, 

the Vigilante actually "opens 
up" the perceived sound of a ra-
dio station. 
Two areas that appear to be 

enhanced are both the low and 
high frequencies. 
The Vigilante processes the 

high frequency content in a 
unique manner. Instead of 
"wrapping" a limiter section 
around the preemphasis curve 
and using this for high fre-
quency limiting, this unit varies 

the threshold levels between 
the mid and high band to allow 
the proper amount of limiting to 
be performed along the preem-
phasis curve. 
This yields a superior sound-

ing high end. What was noticed 
in using this unit was what ap-
peared to be more high end, but 
without the added density to 
the high end; a very open and 
natural sound! 
The low frequencies are im-

proved due to the lower cross-
over point on this unit. Only 
the "real" low end spectrum is 
processed in the low band; the 
deep, rich fundamentals of the 

low end. This is especially good 
for contemporary format radio 
stations trying to achieve that 
low end "punch." 
During on-the-air auditioning 

of the Vigilante, a noticeable in-
crease in loudness was present 
and yet there was not an in-
crease in processing artifacts. 

Sound clear of ill effects 
What was missing was that 

heavy, fatiguing, density nor-
mally associated with loudness 
processing. The audio content 
was able to achieve both loud-
ness and quality together, not 

(continued on page 51) 

PEAK 
PERFORMANCE 

bArseley 

Deliver the transparent audio you require with a 

MOSELEY PCL 6000 Series STL. 
From high above the city lights, your 
transmitter is broadcasting the quality 
audio your listening audience 
demands. 

Trust the delivery of the sound you've 
worked so hard to generate at the 
studio up to your transmitter with the 
virtual transparent audio characteris-
tics of a Moseley 6000 Series STL. You 
can significantly increase your signal 
to noise ratio and stereo separation 
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by replacing your Moseley 505 or 
other older STL with either a Moseley 
6020 or a Moseley 6030.1f you are one 
of the remaining telco customers, you 
get the additional benefits of a short 
payback time and continued relief 
from the monthly bills. 

Choose between the Moseley 6020 
and Moseley 6030 based on the 950 
MHz congestion in your area. The 
Moseley 6030 is designed for excellent 
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performance in extreme environments 
found in antenna farms on broadcast 

peaks around the country. Both 
systems feature full frequency syn-
thesis and capability of handling either 
mono or stereo program material. 

Best of all, these two STLs are 
Moseley STLs — price competitive and 
backed by both our two year parts and 
labor warranty and our knowledgeable 
service staff. 
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Upgrading AM with NRSC-1 
by William L. Ammons 
Radio Products Marketing Mgr. 
CRL Systems 

Part I of II 

Tempe AZ Converting your station to 
the NRSC-1 standard may be the best 
way to upgrade your signal quality. 

In many cases the coverage area of the 
station is increased, with increased fidel-
ity and reduced interference. Converting 
is easy and does not require a major re-
working of the station. In some cases the 
conversion takes about an hour. 
While converting your audio process-

ing to the NRSC-1 standard will not 
guarantee that you are in full compliance 
with the NRSC-2 RF mask, employing 
NRSC-1 processing, with a properly 

the NRSC-1 standard, let's discuss many 
of the common questions that are 
brought to our attention. 
Two main methods can be used to con-

In any audio processing system the NRSC-1 
compliance is done around the final peak 
limiting section of the processing. 

designed and maintained RF plant, will 
in many cases yield full RF mask com-
pliance. 
To help with your plans to convert to 

vert to the NRSC standard. The first is 
to buy retrofit equipment—supplied ei-
ther by the manufacturer of your peak 
limiter (modulation controller) or by an 

Get 
One 
Free! 

Now, buy any three Radio Systems studio pro-
ducts at our already- low direct prices, and get 
the fourth free. Mix and match as you like! You 
write the order. 

The savings are tremendous. Consider just one 
example: Order three TM-2R timers and one 
stereo DA-16. Our normal low price would be 
$820; you pay only $495. 

Call Radio Systems, your factory-direct source. 
No dealers, no markup, just great products. 
Call 1-800-523-2133 to order today. 

TM-2R Our popular remoteable six-digit 
up-timer. Crystal reference. 

DA-16 Stereo 2 x 8 distribution amplifier. 
Individually adjustable, active 
balanced outputs. 

DA-8 Mono 1 x 8 distribution amplifier. 
CL-2 Digital time-of-day clock, 12 or 24 

hours. 
PA-1 The industry's best phono pream-p. 

$165. 

$325. 
$255. 

$145. 

$225. 

Fial310 SYSTEISIS INC. 110 High Hill Road ei P.O. Box 458 • Bridgeport, NJ 08014-0458 
609/467-8000N 800/523-2133 • FAX 609/467-3044 

aftermarket retrofit. 
The second method is to purchase 

new audio processing that includes 
NRSC compliant filtering and preem-
phasis. 
Of the two options, adding a retrofit 

unit to your current peak limiter may be 
the least expensive method to comply 
with the standard. Most retrofits will be 
in the $500 to $800 range. 

If the manufacturer of your current 
peak limiter offers a full retrofit kit 
(preemphasis and low-pass filtering), 
buying it for your unit would make the 
most sense. 

If the manufacturer of your unit does 
not support the full NRSC standard (or 
is no longer in business), several after-
market retrofit units have been in-
troduced. 

True compliance 
For true compliance with the NRSC 

standard, the retrofit unit must offer sep-
arate preemphasis and low-pass filter 
paths. Also, the low-pass filter section of 
the retrofit unit must be phase-
compensated and overshoot-corrected 
for maximum modulation control. 

: SPECIAL 
REPORT 

Non-overshoot corrected filters can rob 
as much as 6 dB (or 50%) of peak modu-
lation control from your station! 
The NRSC-1 preemphasis curve boosts 

audio by 10 dB at 10 kHz. The proper 
place to insert preemphasis is directly 
preceding the multiband peak limiter cir-
cuitry. 
Inserting preemphasis anywhere else 

in the signal path will render it either 
ineffective or cause excessive pumping 
and compression action to take place. 
In most cases the existing peak limiter 
will be able to handle the added pre-
emphasis. 
The main exception is with some older 

wideband limiter designs. Preemphasis 
causes some of these to compress exces-
sively, which often causes a muddy or 
"pumped" sound. This results in the 
generation of excessive IMD and is a 
cause of the out-of-band "spitting" 
sounds often heard. 

Buying o new peak limiter 
The other method of conversion to the 

NRSC-1 standard is to buy a new com-
pliant peak limiter. In any audio process-
ing system the NRSC-1 compliance is 
done around the final peak limiting sec-
tion of the processing. Preceding AGC 
and compression circuits have nothing 
to do with the NRSC-1 standard. 
For example, assume you own a mul-

tiple unit system with AGC action in one 
unit, multiband compression in another 
and the peak limiter in the last unit. 
To comply with the NRSC-1 standard, 

you would only need to replace the fi-
nal peak limiter. If the AGC and multi-
band compressor units are in good 
working order, there is no need to re-
place them. 

Advances improve audio 
One of the advantages of buying a new 

NRSC-1 compliant peak limiter is that 
the circuitry has seen great advances in 
the last few years. Limiter designs are 
cleaner and much more accurate than in 
units designed more than three or four 
years ago. 
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7This is Radio Systems. 

This studio didn't happen overnight. 
World-class radio facilities like this one are 

built for the nation's leading broadcasters by Radio 
Systems. 

Why? Because the radio industry has entered 
a new age, and the 
entrepreneur who's 
looking ahead to the 
1990's needs his or 
her radio station 
built fast, and built 
right. 

Radio Systems 
is the only full-serv-
ice radio equipment 
company. Custom 
design and wiring is 
our specialty. Our 
twelve-member in-
stallation department and 
9,000 square foot woodshop allow 

us to produce studios and RF plants, custom-suited 
to a station's needs. We're a manufacturer of control 
consoles, studio products and DAT machines. 
And we round out our capabilities by providing 
thousands of popular radio products. 

The nation's 
leading turnkey 
system supplier is 
Radio Systems. Ask 
us for the names of 
more broadcast pro-
fessionals who have 
found that facilities 
from Radio Systems 
were their best in-
vestment on the 
road to success in 
radio. 

Then get ready 
to own the best broadcast 
facility available anywhere. 

Radio System s Case Study. 
CUSTOMER: WWIN/WGHT, Ragan Henry National Radio. 
MARKET: Baltimore, MD 
PROJECT: Relocate AM/FM combo operation to 

Baltimore's prestigious Inner Harbor. 
Prefabricate four complete studios and install 
on site. Engineer STL paths and install new 
AM antenna tuning unit. 

SYSTEMS INC. Ramo 
110 High Hill Road U P.O. Box 458U Bridgeport, NJ 08014-0458 

609/467-8000 FAX 609/467-3044 

800/523-2133 
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THE CART 
YOU CAN COUNT ON... 

Mike Malo, C.E. 

KNIX, Phoenix, AZ 
Mike Callaghan, C.E. 

KIIS, Los Angeles, CA 
Gerry Dalton, C.E. 

KKDA, Dallas TX 
"Getting to 1 is tough, but staying -1 is 
tougher. It requires consistently outstanding 
performance. We depend exclusively 
on the AA-4." 

Ray Klotz, C.E. 

KZLA/KLAC, Burbank, CA 
Don Cook, C.E. 

WOVV/WIRA, Ft. Pierce, FL 
Skip V0f0S, C.E. 

WMVP/WLUM, Milwaukee, WI 
"We've been using M-4s ever since we built 
our current studio in 1984. We tested several 
different carts and machines, and AA-4s were 
our choice. We're very satisfied." 

"From time to time we evaluate other carts, 
but we've never found anything as consistent 
or dependable as M-4s. We're very happy 
with them." 

"In the tests I've run, Audiopak carts give the 
best performance consistently. They're also 
simpler to maintain and re- load. We dub a lot 
of music off of CDs. Quite honestly, when the 
machine's in good shape, I can't tell the 
difference. They definitely do the job." 

"We've used M-4s for years. The highs are 
cleaner than other carts we've tried, and 
the response is more consistent." 

"We've been using Audiopak M-4s for five 
years, and we've had nothing but success 
with them. They've been very good to us." 

... CART AFTER CART AFTER CART AFTER CART . 
...the "new Audiopak" continues to lead the way. "Workhorse" A-2s, "stereo" AA-3s or "digital-
ready" AA-4s--- all deliver the reliable performance you need. If you'd like to feel as good 
about your carts as these radio pros do, now's the time to do something about it. Pick up your 
phone and dial ( 800) 522-CART for the name of the Audiopak dealer nearest you. 

• audiopak inc. 
P.O. Box 3100 
Winchester, VA 22601 

• • 

Tel: ( 800) 522-CART or ( 703) 667-8125 Fax: (703) 667-6379 
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Aphex Type III Defines Sound 
by John Miller, CE 
KLON-FM 

Long Beach CA Aphex Systems has 
been developing its Aural Exciters since 
1975 and it has produced several ver-
sions with different features and sounds. 
The latest, Model 250, Type III, is the 

third generation of this processor. It in-
corporates a number of improvements 
and offers several applications that are 
very handy for the broadcaster. 

!We 
REPORT 

KLON-FM is a public station serving 
Southern California with a mixture of 
jazz, news, information and blues. Be-
cause of this format, it is not necessary 
for our station to be incredibly loud. 
Subsequently, all processing controls are 
set on the conservative side. 

Evaluation method 
For this evaluation, we used an Aphex 

Compellor and an Aphex Dominator, set 
up for FM broadcast use (15 kHz low 
pass filters and preemphasis included). 
The Aural Exciter was inserted between 
the two, so that there was some AGC be-
fore it, but there was a "brick wall" of 
protection before the stereo generator. 
When switching the Type III in and 

out after set-up, the differences were 
subtle. But certain effects were very 
apparent. There was more high end 
definition, clarity and ambient infor-
mation. 
The low end also had more punch and 

snap. Certain tunes appeared to have 
more presence and prominence than 
without the Type III. 

Structurally, all of the unit's audio in-
puts and outputs are XLR 3-pin connec-
tors. The connections are actively 
balanced, so care must be taken if un-
balanced operation is needed. The input 
impedance is high and the output im-
pedance low, as is standard with most 
modern audio electronics. 

A 602 ohm, 1% termination resistor 
can be switched in for each channel, pro-
viding input termination if required. The 
operating level is also switchable to ei-
ther —10 dBm or +4 dBm. Both are 
switchable from the rear panel. A remote 
control connector is provided for remote 
bypassing of the Aural Exciter. 

Several Aphex products, including this 
one, utilize a relay in the audio path 
which has two functions. One is for 

bypassing the electronics completely 
when desired. 
The second function is that if power 

is lost on just this one piece of equip-
ment, then audio will still pass through. 
The relay can be controlled from a front 
panel switch or remotely. 
Audio follows two paths through the 

exciter: the main audio path and the 
processing side-chain, where the aural 
excitement is generated. The main path 
is very transparent, utilizing high grade 
components. 
The processed side-chain is then 

summed back with the main audio. 
This ratio of main audio to processed 
audio is adjusted with the Type III's 

MIX control. 
A solo control allows you to hear only 

what is being created by the side-chain, 
a very useful tool in setting up the unit. 

Noise reduction 
Two different noise reduction systems 

come with this model. With the object 
being to prevent the process from creat-
ing additional noise, the noise reduction 
threshold is continuously adjustable. 

(The "A' mode is best for complex pro-
gram material, such as one would feed 
to a transmitter.) 
Also, a newly added spectral phase 

refractor significantly restores bass clar-
ity. 
A number of other front panel controls 

affect the produced sound. These are 
well explained in the manual. While 
there are many effects possible with the 
provided adjustments, there are also 
several suggested set-up diagrams and 
descriptions in the manual to get you 
started. 
Many other applications suit this 

processor, including use in recording 
and radio production studios, as well as 
for video and film. 
The tune, peaking, null fill, harmonics 

and timbre controls can create many di-
verse sounds (including some sounds 
that are not so desirable, if care is not ex-
ercised). 
Indeed, in a production situation, the 

Aural Exciter can be a very creative, 
powerful tool. The processor can be 
used to restore clarity and add intelligi-
bility, as well as enhance some element 
of a mix. 
The Type III can also be used to en-

hance the quality of phone line feeds, ei-
ther with equalized circuits and line ex-
tenders (Comrex or Gentner, for exam-
ple), or direct feeds from a phone. 

Editor's note: John Miller may be reached 
at: 213-985-5566. 

For more information on the Aphex aural 
exciter Type III, contact Marvin Caesar at 
Aphex: 818-767-2929, or circle Reader Serv-
ice 97. 

THE BROADCAST DECK FOR PUSHY PEOPLE. 
>> 

No tape deck gets pushed around more than 
a professional broadcast deck. 

Round-the-clock fast forwarding and rewinding 
can burn out motors fast, while relentless play takes 
its toll on the tape heads. That's why the standard 
for broadcast decks is the 122MKII from Tascam. 

Its FG-servo direct-drive capstan motor was 
designed to prevent tape damage and deliver per-
fect performance under heavy workloads. The unique 
Hysteresis Tension Servo Control actually lets you 
adjust take-up, back tension, torque and azimuth 
with open- reel precision. All without ever taking the 

machine off the rack. 
At the same time Tascam's three Cobalt 

Amorphous heads deliver crisp, clean sound that's 
enhanced even more by a choice of Dolby B, C 
and HX-Pro. 

With 4-track, 2-channel stereo, Cue and Review 
and easy serviceability the rack-mountable 122MKII 
lives up to its reputation as the professional broad-
cast deck. 

Call or write for more information about the 
122MKII. Or ask other broadcast professionals. 
They're the people who really push our buttons. 

TASCAM 
©1989 TEAC America, Inc., 7733 Telegraph Road, Montebello, CA 90640. 213/726-0303. 
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How to Convert to NRSC 
(continued from page 44) 

Modern filter topology combined with 
advanced patented clipper designs, can 
dramatically improve modulation den-
sity while allowing precise negative peak 
control. 

Also, newer multiband limiter designs 
have faster control action and are specif-
ically designed to handle dynamic 
preemphasized audio with ease. The 
cost of a new tri-band limiter is not that 
much more than an NRSC-1 retrofit. A 
modern tri-band limiter costs about 
$1700. 
A few words should be said about 

stereo AM processing. Some stations 
are using two older mono processors, 
or have an older stereo unit which 
is not supported and have inquired 

about converting them to the NRSC-1 
standard. 
Since the predominant AM stereo sys-

tem is a matrix system, the audio pro-
gram material should also be processed 
in matrix form (L+R, L—R). 

If the stereo program material is not 
processed matrix form, and some type 
of added mono gain support is used in 
the L+R channel, your mono signal will 
suffer. 

Good proc adds density 
A well designed matrix processor can 

add 6 dB of modulation density to your 
mono signal. Total stereo separation is 
dependent on the phase and amplitude 
matching of low-pass filtering in both the 
L+R and L—R channels. 

ENGINEER'S t: 
NOTEBOOK T1 
Number 3 in a series 

Whatever happened to all of the 635A's? 

Here's an amazing statistic for you . . . 
Electro-Voice has sold over 147,000 635A dynamic omnidirectional 

microphones in the twenty years since they were introduced. That's over 
54,000 pounds of microphones. 

Now, there's certainly not that many broadcasting facilities around, so 
where the heck did all those mics end up? 

Before we try and answer that question, however, we'd like to discuss 
why all those mics were purchased in the first place. 

The 635A was designed for exacting professional radio and television 
broadcast applications. It's a proven design, with performance 
characteristics specifically tailored for hand-held field use. 

Omnidirectional microphones like the 635A pick up sound from all 
directions, and are least sensitive to breath, wind and handling noise. 
The 635A has a "shaped response," with a slight rise in high-frequency 
response providing increased voice intelligibility. Its contoured 
low-frequency rolloff reduces handling and wind noise, as well as the 
pickup of very-low-frequency signals—such as "room rumble" or machine 
noise—that have nothing to do with the vocal message. 

These features make the 635A the perfect microphone for general-
purpose field work where it is important to capture ambient sound in the 
background with clear voice reproduction up front. 

In fact, even the most inexperienced reporter can use the 635A and 
still obtain good quality audio. The mic is so reliable, you can literally 
pound nails with it without affecting its performance. 

In other words, people buy the 635A because it's an industry standard . . . 
it's literally the most popular hand-held broadcast mic in the world. 

The 635A is now available in a handy six-pack (without cables or 
stand clamps) for those who buy in quantity, and each mic comes with a 
two-year unconditional warranty. 

So, where the heck did all those 635A's go? Well, it's one of the great 
broadcast mysteries of this century. 

Who knows . . . maybe Geraldo will discover a vault full of them 
some day. 

Electro-Voice . . . we're the biggest supplier of broadcast 
microphones in the industry. Over 27 tons, in fact. 
600 Cecil Street • Buchanan, MI 49107 • 616/695-6831 
In Canada: Mark IV Audio, Inc. 
345 Herbert Street • Cananceque. Ont. K7C2V1 • 613/382-2141 

Ey Eleciro:Voice° 
a MARK IV , ompany 

Properly designed retrofit units are 
typically very close to one another with 
regard to phase .and amplitude response, 
but will most likely degrade maximal ste-
reo separation. 

u. . 
Turn to next month's Buyers Guide for 

part II of this article, which will include tips 
on system transmission, integration of 
NRSC-1 and some signs to watch for during 
the process. 

William Ammons may be reached at: 
602-438-0888. 

Valley DDP 
(continued from page 41) 

I have done with it are the meat and 
potatoes of processing. 
In summary, if you suspect you know 

how to get the sound that nobody else 
can achieve, and that you just need to 
get your hands on the right box, then I 
suggest you get a DDP-8 . hopefully, 
before the guy across the street does. 
And when you do get a DDP-8, do 

what I did. Lock yourself in your office 
and spend a few hours with the unit 
hooked up to a CD player and a set of 
your best headphones and/or monitors. 
A couple of hours later, you will come 

out of there with a big smile on your face 
and a strong urge to get that box on the 
air. 

Editor's note: Chris Hicks works as an au-
dio consultant and may be reached at: 
407-682-7676. 

For more information about the DDP-8 
digital dynamics processor, contact Norman 
Baker at Valley International: 615-3834737, 
or circle Reader Service 98. 

Processing 
(continued from page 40) 

equalizer, de-esser, noise gate and effects 
return for each individual talent. 
What about FMX? How do audio 

processing and FMX relate? FMX is a 
transmission system and not an audio 
processing system. Its transmitter com-
pressor and receiver expander are com-
plementary and "invisible" to your 
listeners. 
So to get the subjective "sound" you 

want on an FlVDC station, you can use the 
same audio processor that you use for 
conventional FM stereo transmission. 
Looking into the crystal ball, is there 

any uncharted way to get your FM sta-
tion louder, without degrading quality? 
The answer: a definite maybe. 
Greg Ogonowski (currently the CE at 

KTNQ-AM/KLVE-FM in Los Angeles 
CA), for example, has been studying the 
low-frequency transient response of the 
AFC loops in composite STLs and ex-
citers, and has found that some of them 
perform very poorly. 
And remember that "overshooting 

composite STU" that everyone says can-
not overshoot because it uses phase lin-
ear filters? Well, it can overshoot. 
The problem is not at the high-

frequency end of the baseband—it is in 
the sub-sonic region, where the fre-
quency response may show a huge peak 
(with resulting bounce and overshoot). 
Ogonowski is working on a cure for the 
problem: so watch this space. 

Robert Orban is Chief Engineer at Orban 
Associates Inc., a division of AKG Acoustics. 

CCA ELECTRONICS, INC. 
25 Years of Reliable Broadcast Transmitters 

For over 25 years, CCA Electronics, Inc. has provided 
reliability through simplicity. Specializing in simple 

circuitry and rugged construction, CCA manufactures 
dependable, longlife AM, FM, Shortwave and Longwave 
Transmitters. 

CCA transmitters itte 
rs deliver durability 

and reliability to satisfied 
customers throughout the 
world. The high quality 
standards and design 
simplicity produces the 
best value of broadcast 
transmitters in the world. 

FEATURES: 
• Time Proven Long Life 

Design 

• Rugged Construction with 
High Quality Components 

• Zero bias Triode in DC 
Grounded Grid Circuit 

• Conventional Plate 
Modulation 

• Longest Documented Tube 
Life 

• Designed for FCC, DOC 
and CCIR Requirements 

WE MAKE IT SIMPLE 
BROADCAST/PRODUCTION MICROPHONES 

Quality-made in the U.S.A. since 1927 

Advertisement 
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Explosive Sound 

DYNAMAX COBALT" 
There's nothing subtle about this cartridge. 

From FIDELIPAC 

Dynamax Cobalt. A new generation tape 
cartridge. Loaded with broadcasting's first 
Cobalt tape. 

The cartridge shell is constructed of high 
grade engineering plastic for more strength, 
greater heat stability and better dimensional 
accuracy. 

Inside, the Dynamax Cobalt tape provides 
the extra headroom necessary when carting 
CD's. Your spots, jingles and in-house pro-
duction take on added punch. 

Fidelipac goes even one step further by 
paying special attention to the problem of tape 
abrasion, so you don't have to. Dynamax 

SSW 

Cobalt contains a combination of lubricants 
which actually reduce head and capstan 
wear in comparison to ordinary tape. 

Don't just order the same old thing, this 

time knock your listeners out with the quality 
sound of Dynamax Cobalt cartridges. 
Dynamax Cobalt, the cart with impact. 

BROADCAST SUPPLY WEST 

America's Full-Time Broadcast Supplier 

1-800-426-8434 
ORDERS • INFORMATION • SPECIFICATIONS 

BSW 7012 27th Street W • Tacoma, WA 98466 • FAX 206-565-8114 
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Dorrough Maintains Integri 
by Ken Horton, Maintenance Eng 
KFAC-FM 

Los Angeles CA The Dorrough 610A 
discriminate audio processor is a vastly 
"new and improved" version of the com-
pany's original 610 box. 
We have been A/B testing a pair of the 

610As for two months in our FM audio 
chain. (This chain is from our studios in 
Hollywood to our transmitter site on Mt. 
Wilson via T-1 digital telephone lines.) 
In a test of any system, it is always a 

good to ask: "What are the criteria for 
evaluation?" 

ALLIED 
Rac Werld 

Bulletin 
Board 

News and tips you can use 
are on line right now. . . 
Looking to hot speed your existing 
Denon DN950? It is inexpensive and 
fully documented in our bulletin 
board file #271 written by Denon 
America . . . Concerned about down-
loads from bulletin boards infecting 
your system with a virus? Download 
file #86 for a complete discussion . . . 
Need a quick conversion program for 
transmission line efficiency? Down-
load file #139. . Want the latest on 
the VRC-2000 Remote Control System? 
Download file #3227. 

You are nom on the 
*** FREE **** 
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The first criteria is listening—it's the 
bottom line, the "proof in the pudding!" 
Since we have a classical format, we are 
especially interested in extremely ac-
curate reproduction of our program at 
the receiver—reproduction that is both 
transparent and dynamic, yet with an 
apparent loudness. 
Second, interaction between our SCA 

the low frequencies (150 Hz), the re-
maining higher frequencies "collapse" 
toward the base line. 
Cutting off frequencies below 5 kHz 

causes another major collapse of the re-
maining information toward the base 
line: as frequencies increase, their am-
plitudes fall closer to the base line. 
A common error, Dorrough says, is to 
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channel and our main stereo channels 
could not be tolerated. 
And third is the question of the unit's 

actual technical performance. Some very 
revealing but simple tests can be per-
formed to evaluate this (see Figure 3). 
There are so many boxes out there to 

choose from that it can get confusing try-
ing to sort them out. What sets the 610A 
apart is its sound! 
Dorrough's philosophy is that three-

band processing in which minimum 
phase, gentle slope filters are incorpo-
rated is the only way to assure colorless 
limiting (see Figure 1). 

Importance of phase integrity 
The 610A is a tri-band limiter and spe-

cial attention has been given to its phase 
integrity under both static and dynamic 
conditions. 
An important concept here is that the 

higher frequencies "ride" on the lower 
frequencies. One need only look at a 
scope to see that when you take away 
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use a sine wave generator to check per-
formance. This does not work because 
the generator has constant amplitude 
over frequency, while music and speech 
get progressively lower in amplitude as 
frequency rises. This principle is illus-
trated in Figure 2. 
After each of the three bands has been 

limited (if desired), they are summed to-
gether to achieve their original relative 
amplitudes. 

Precise integrity 
This is why we experienced precise in-

tegrity in the decay of sustained piano 
and organ passages, right down into 
noise, without a timbre change. 
Most other multiband boxes sum for 

flat amplitude response at this point, 
which means that on a decay the higher 
frequencies fall progressively out of 
limiting and their relative levels are no 
longer proportionate, resulting in exces-
sive noise and unnatural sound. 
The 610A is a minimum signal path de-

vice incorporating single pole (6 dB/oc-
tave) band splitters and digitally con-
trolled analog attenuators. 
The attenuators are followed by a four 

band equalizer, which may be hard-wire 
bypassed when desired. The side chains 
utilize proprietary ROM look-up tables 
to set attack, release and limiting charac-
teristics. 

USER 
REPORT 

A fast "soft" clipper is in place before 
the final output buffer amplifier to build 
power without degrading high fre-
quency detail. Improvements in the 610A 
include higher speed, lower noise am-
plifiers, better ROM algorithms and sim-
pler (more phase linear) filters. 

Simple testing 
Figure 3 shows a simple test set-up to 

check static and dynamic processor in-
tegrity. Two processors are required; one 
is operated below the limiting threshold 
while the second processor is operated 
as desired with processing activated. 

All controls must be identically set up. 
When the outputs are summed out of 
phase with their amplitudes matched, 
the remaining artifacts may be observed 
and listened to, including frequency re-
sponse discrepancies and intermodula-
tion distortion products. 
Included with each pair of 610M is the 

80-B stereo generator. Balance compen-
sation and pilot tone phase controls are 
brought out to the front panel to allow 
maximum separation under program 
conditions. All that is needed for calibra-
tion of the 80-B is an FM radio with mono 
mode capability and a balance control. 
These 610As really sound good! And 
I believe they would be equally strong 
in any other format. 

Ken Horton has worked in programming 
and technical installation for over 20 years 
with RKO, ABC, CBS, ARAMCO et al. He 
may be reached at: 213466-9566. 

For more information on the Dorrough 
610A, contact Kay Dorrough at: 818-999-
1132, or circle Reader Service 90. 

THE MOST POWERFUL TOOL IN AM AND FM AUDIO PROCESSING 
The TRI-MAZE is a complete stand alone audio processor requiring nothing more than pure source material for 

total performance. 
FM — Designed to feed the multiplex input of all existing stereo generators, as opposed to working around the problems 

of existing processors. 
AM — Complete NRSC compliance, total processing for a LOT less than 5Gs. 
SOME OUTSTANDING FEATURES INCWDE: 
ZERO HYSTERESIS POST FILTER CLIPPING for up to 2dB of increased loudness without composite clipping. 
TIME DOMAIN CONTOURED INTEGRATED RELEASE TIMES, that specifically treat time intervals associated with frequencies in the three 
bands of processing providing the ultimate in transparency. 
PEAK MIX DOWN METERING makes set up as simple as your home stereo. 

If you're looking for a rich, smooth, big dimension sound for thousands less, TRI-MAZE . 
CONTACT YOUR DISTRIBUTOR OR CALL DIRECT 

Call the Bulletin Board 

317-935-0531 

Circle 61 On Reader Service Card 

Ihnotilhindei) Inc 
1-203-935-9066 
1-203-935-9242 
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Adding Zero Improves Optimod 
Don Hobson, Eng Mgr 
KJQY-FM 

San Diego CA A lot of good products 
do not receive much publicity. One such 

product is the Orban ACC-22 FM filter 
card for the Optimod 8100A audio proces-
sor. 

This product was originally developed 

by Bob Orban to filter program-induced 
"trash" above 61 kHz in order to provide 

a cleaner baseband region for subcarrier 
use. 

Specifications are improved by about 25 

dB, but real world conditions tend to ne-
gate much of this improvement. 

Although crosstalk into the SCA chan-
nel is a problem, non-linearities in SCA 

transmission and reception actually mask 
most any audible improvement in base-
band crosstalk over a stock Optimod. 

Thoughts on the spectrum 

To quote from Bob Orban: "As anyone 
who has tried to do spectrum analysis of 
an FM station off the air (from a receiv-

ing antenna) can attest, the slightest mul-

tipath generally puts the 'grass' or 

'grunge' level at anywhere from about 
—50 to —60 dB in the higher baseband 
frequencies. 

"I would think that any improvements 
in spectrum cleanliness below —70 dB or 
so fall into the category of not only 

diminishing but vanishing returns." 
Orban goes on to say: "One would 

think, given the generally lousy off-air 

measurements that usually result, that 
FM could not work at all! So much for 

science ... " 

However, some other, very worthwhile 
and audible improvements to the main 
and stereo sub-channel are achieved with 

this filter card (often referred to as the 
"slot zero card" because of its location in-
side the Optimod). 
One of my basic complaints with a 

Vigilante 
(continued from page 43) 

sacrificing one for the other. This is why 

the Vigilante really shines. 
In competitive listening on the dial, 

the Vigilante was noticeably louder than 
any other station. It was also the cleanest 

sound as well. There was an increase in 
the detail of the low end, presence and 

high frequencies. This seemed to help in 
generating that added "punch" to the 
overall sound. 

It appeared as if this audio chain was 

performing with less processing, yet it 
was louder and cleaner sounding than 

anyone else on the dial! 

Another interesting observation about 
this product was that in operating the 

Vigilante with its parameters set for a 
"softer" sound, it did not give up much 

in loudness, with regard to the loud-
ness/quality tradeoff that exists with any 
audio processor. 
This would make the Vigilante even a 

good choice for "lighter" formats such as 
adult contemporary new age or country. 

Gerry Turro is also president of Q Media 
Inc., radio consultants in the New Jer-

sey/New York area. He may be reached at: 

212-286-1027. 

For more information on the Vigilante, call 

Frank Foti at Cutting Edge Technologies: 
216-221-7626, or circle Reader Service 100. 

stock Optimod is that it does not "like" 

unprocessed live microphones and brass 
instruments—especially trumpets. 

Card replaces safety clippers 
Their asymmetrical waveforms pro-

duce audible distortion when clipped. 

The ACC-22 replaces the safety clippers 

in the Optimod with two cascaded, fifth-
order, overshoot-compensated lowpass 

filters. 

Because there is no hard clipping by 

the safety clippers (which often must be 

set at a compromise anyway) no annoy-
ing distortion products or overshoot are 

generated. Improvements in stereo chan-
nel quality were also noticed when these 
filters were installed. 

So if you would like an inexpensive 

(less than $600) way to improve the 
sound of your station, consider the slot 

zero card. It may be ordered as a factory-

installed option on the Optimod 8100A/1 
or as a field retrofit kit for existing Op-

timods 8100A and 8100A/1. 

Careful installation and testing should 
take about two hours. Installation con-
sists of adding a pre-wired connector to 

the rear rails and soldering the addi-
tional wires. Card #0 is installed in the 
signal path at the output of card #8/9 and 

the input to the stereo generator. 
An audio oscillator and digital volt-

meter are needed for proper alignment 

and the 38 kHz null should be checked. 
You will probably notice a slight 

change in your sound character after in-
stallation of the zero card and you may 

want to make a slight adjustment to your 
other processor controls. Sometimes you 
wonder what a dozen more ICs will do 

in your audio path ... 

REPORT 
But as those who work with FM au-

dio processing know, it is somewhat of 

a miracle that the modulation needle can 
be sitting at 100% most of the time and 

the perception of the listener is that he 
is hearing high fidelity! 

Editor's note: Don Hobson may be reached 
at: 619-238-1037. 

For more information on the Orban ACC-
22 FM filter card, contact David Roudebush 

at Orban: 800-227-4498, or circle Reader 
Service 91. 

DEMANDING 
STANDARDS 

Whether it be a fast-paced talk 
show, a call-in promotion, or even 
an occasional on-air caller, your 
demanding standards require clear, 
consistent telephone audio. 
Demanding standards that won't 
accept muddled audio created by 
feedback because of lost null or 
slow adjustments to line changes 
You can't afford distractions from 
your on-air interview, and more 
importantly, you can't afford listener 
aggravation. 

New Advanced 
Nulling Algorithm 
Gentner's new Digital Hybrid ANA 
meets your standards. Every call 
and every second of a call is 
analyzed and modified to insure 
clean, clear audio. To do this, the 
unit uses a new Advanced 
Nulling Algorithm to 
constantly adjust 
the null. 

Deeper Null 
Gentner has invested in the time 
and research to create advanced 
digital nulling techniques that 
provide the maximum possible 
isolation between Send and 
Receive. This Advanced Nulling 
Algorithm, including precision 
filtering, creates a hybrid that 
outperforms ALL competition. 

Fastest Null 
Just as important as achieving 
maximum null is achieving it 
quickly The Digital Hybrid ANA 
provides an almost instantaneous 
null. So, whether you get varying 
line quality or audio fluctuations on 
a single line, the Digital Hybrid 
ANA tracks and compensateslor 

GENITNER 
TELEPHONE PRODUCTS 

this continuously. 
Its principle goal: Obtain maximum 
null swiftly...again and again. 

Sound Quality 
The Digital Hybrid ANA's flawless 
performance makes the caller 
sound as if he's right next to 
you...and your listeners. And, your 
on-air staff will love the way they 
sound. The high quality interaction 
between caller and talent will also 
strengthen the natural flow of 
conversation 

For More Information 
Call your favorite distributor or 
Gentner to find out more about the 
new Digital Hybrid ANA. 

Complete upgrade kits are 
available for current 

Digital Hybrid users. 
You've set your 

standards. 
Gentner intends 
to fulfill them. 

1825 Research Way • Salt Lake City UT 84119 • (801) 975-7200 • FAX (801) 977-0087 
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ModMinder 
(continued from page 42) 
ful because the reading is only updated 
once each second, so even the slowest 
sampling remote control can accurately 
follow the modulation. 
A "fast" DC voltage for driving a con-

ventional moving pointer meter is also 
provided. This is useful for a local me-
ter or if the remote control has a fast 
enough sampling rate. 

Special ballistics 
The electronically generated ballistics 

make it easy to determine peak modu-
lation as well as dynamic range. Because 
all the indications generated by Mod-
Minder follow the same ballistic, they all 

agree for both sine wave and program 
modulation. 
A second remote option is provided 

digitally, supporting a slave modulation 
monitor panel. Using any data link of 
1200 bits/second or faster, the entire front 
panel of ModMinder plus a moving 
pointer meter can be duplicated at any 
location—across the street or across the 
country. 
No calibration of the remote system is 

required, since, unlike analog remote 
systems, the digital data provided by 
ModMinder is absolute. 

If a two-way circuit such as a dial 
phone line is used, the control functions 
of the front panel as well as its indica-
tions are duplicated. 

If only a one-way circuit is used, such 
as an SCA channel, the settings as they 
were left at the master unit are used, but 

all of the indications of the front panel 
are available. 
In this age of deregulation, sometimes 

it is difficult to decide what is and is not 
legal. We despaired of getting an answer 
about the ModMinder's legality from the 
FCC, so we decided to do what any 
smart broadcaster would do—ask an 
FCC lawyer. 

Lawyer says yes 
What we got was a clear yes. Called an 

"Opinion of Counsel," it is the way law-
yers put themselves on the line. It car-
ries weight with the FCC, the courts and 
other lawyers. We will gladly provide co-
pies of this letter for you or your attor-
ney to peruse. 
ModMinder has two modes of opera-

tion: FCC and Quasi. All of the previ-
ous discussion has dealt with FCC 

INTRODUCES THE TASCAM 3030 

3030 Features 
• Balanced In/Out (XLR) 
• Unbalanced In/Out 
• Amorphus Heads 
• 250/320 nWblm Selectable 
• 2 Track 2 Channel R/P 
• 4 Track 2 Channel Play 
• Real Time Counter 
• Locate Due, Locate Zero 
• dbx Type I Noise 'Reduction 
• ± 10% Pitch Control 
• Bias Fine Tune 
• Mic Inputs 
• RC-204 Optional Remote Control 
• RM-10A Optional Rack Mount 

List Price $ 2250.00 

PROFESSIONAL FEATURES 
The cost effective approach to broadcast two track audio production. The 3030 has a 4 head 
system...2 track 2- channel erase, record, reproduce and 4- track 2- channel reproduce...plus 
71/2 / 15 ips operation as well as switchable 250/320 nWb/m operating levels. 

The 3030 has both +4 dBm balanced and - 10 dBu unbalanced input/output for easy interface 
to any evisting system. Cobalt amorphous heads combine elitreme durability and evcellent 
saturation characteristics for greatly evtended headroom that, coupled with dbu type I 
professional noise reduction guarantees outstanding audio performance. 

PRODUCTION READY 
The new THSCIIM 3030 has a real-time tape counter and fluto Cue Mark and Dupli-Sync 
(second deck control) allows the user to mark a spot; quickly find that spot with search to cue, 
hit play and automatically put a dubbing deck into record during spot production work. 

Call PAS for current pricing and delivery 

pale 
5700 E Loop 820 South 

Fort Worth, TH 76119-7050 
800-433-7668 • 817-483-7474 

FüH 817-483-9952 

mode. FCC mode is the one that com-
plies with section 73.332(f)(3) of the rules 
prior to the deregulation of 1983 and is 
the subject of the Opinion of Counsel. 
Quasi mode is less specific; its re-

sponse time is user-defined. The FCC 
Rules currently in force do not specify 
any response time; in fact, the Report 
and Order that deregulated modulation 
monitors anticipated new standards, al-
though no guidelines were provided. 
In order to provide a rational basis for 

choosing a suitable response time, 
Modulation Sciences will embark on a 
research program to correlate various 
peak flash response times with occupied 
bandwidth. 

What it all means 
The results of this research will be 

published in full as it progresses. It is an-
ticipated that the information obtained 

(continued on page 54) 

Phoenix 
(continued from page 39) 
keep doing it" and "Did you increase 
your power?" 
What did we want when it came time 

to choose an audio processor? Simple. 
Maximum modulation along with a 
clean, non-fatiguing sound. 
The Phoenix has made WOBT-AM get 

up and dance. Our listeners are getting 
the necessities they require of any radio 
station, AM or FM. They are getting 
quality programming, a professional at-
titude and audio quality matching that 
of any other station. 
There are many managers and en-

gineers who will give their testimonials 
to the success of the Phoenix. You can 
compare all you want, and there is no 
doubt that you will come to the same 
conclusion. Your AM will never sound 
better than it does with the "hottest box" 
in the industry. 

Editor's note: Messrs. Hencley and 
Vollmar may be reached at: 715-362-6140. 

For more information, contact Gary Crow-
der at Gentner: 801-972-7200, or circle 
Reader Service 96. 

EXECUTIVE 
DECISION MAKERS 

DO YOU KNOW YOUR MARKET? 
YOUR COMPETITION DOES! 

Are Your Contours Really Where You Think They Are? 

Are Your Sales/Marketing People Market Oriented? 

Can You Target Your Ethnic/Demographic Markets? 

Do You Know Where Your Signal May Be Marginal? 

Do You Have A Special Mapping Requirement? 

DATAWORLD MAPS 
CAN WORK FOR YOU 

MAP OPTIONS 

• SHADOWING (TERRAIN SHIELDING) 
• POPULATION DENSITY 
• CONTOUR COVERAGE 
• POWER DENSITY 
• COMPOSITES 
• SPECIALS 

,Çee<sle. 

vet 

datawcPleR 
A Service of DW, Inc. 

P.O. Box 30730, Bethesda, Maryland 20814 

'lax (301) 656-5341 
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Clean Composite with DBE-1000 
by Brian Emery, Eng Spvsr 
WMMS-FM 

Cleveland OH The Somich Engineering 
DBE-1000 Dynamic Baseband Enhancer is 
a compact (one rack unit) device that is in-
serted in the composite path at the trans-
mitter just before the exciter. 
The front panel has two 10-turn dial pots 

and three LEDs. The dial pots make it very 
convenient to experiment with various set-
tings while allowing quick and easy return 
to your reference point. 

USER   
REPORT 

Two of the LEDs indicate that the 
power supply is working properly and 
the third one lights red at the beginning 
of processing. 
Five set-up adjustments are under the 

hood: a 10-turn pot to calibrate the red 
LED turn on, a pilot on-off switch to ad-
just the pilot null and three 10-turn 
pots—one for pilot null (not a routine ad-
justment) and two to adjust pilot level 
and phase. 

Good first impression 
Ordinarily, one would not assume that 

a clipper would contribute to the sound 
of a station except in a negative way. 
However, the first aural impression 
made by the DBE-1000 was an apparent 
increase in low frequency EQ and im-
proved low end clarity. 
We had to reduce our thump EQ by 

half when using the DBE-1000. The net 
result on the air is a better, tighter low 
end with less distortion—a desirable re-
sult for us! 
The composite signal is fed through an 

input BNC connector and RF filter, 
buffered by a unity gain follower and 
notched at 19 kHz to remove the pilot 
signal. The composite, minus the pilot, 
is fed to the process stage through the 

Cleanup o 

front panel drive pot. 
The processor is "black boxed" and 

consists of two hybrid barrier-diode ar-
rays connected in a proprietary fashion. 
Two precision voltage references and as-
sociated buffer amplifiers and support 
circuitry round out the black box. 
The output of the processor is fed 

through the front panel drive pot (10-
turn) to a combining amplifier. 

Filter recovers pilot 
The composite is also fed to a 19 kHz 

bandpass filter before the pilot notch. 
The output of this filter is pure pilot, the 
filter being down in excess of 50 dB at 
15 kHz and 23 kHz. 

other input is the +15 VDC supply 
through a 100 kHz 10-turn pot. The 
comparator drives the front panel's 
process LED. 
The power supply is a conventional, 

regulated bi-polar supply which is moni-
tored by the two front-panel LEDs. The 
power transformer can be strapped for 
220 V operation. 
The DBE-1000 is easy to install, but 

it must be fine-tuned to your system. 
Fine-tuning takes less than five min-
utes and should probably be repeated 
annually. 
The DBE-1000 is inserted at the trans-

mitter, just before the exciter. The Drive 
(input) pot is adjusted so that the unit 

SE 
1.011.010,14 

DOE - 1000 
DYNAMIC • 
BASEBAND 

ENHANCER rb 

Somich Engineering's DBE-1000 Dynamic Baseband Enhancer 

This recovered pilot is amplified and 
fed through an adjustable all-pass net-
work to provide some adjustable phase 
shift. 
The output of this network is also 

connected to the combining amplifier. 
The output of the combining amplifier 
is fed to an output stage and out of 
the box. 
A convenient feature of the DBE-1000 

is that the pilot injection level does not 
change when you adjust drive or modu-
lation. This characteristic and the 10-turn 
dial pots, make it easy to experiment for 
the best settings without having to read-
just the pilot injection each time. 
Only the internal trim pot sets pilot 

gain through the box. Of course, you can 
also adjust injection at your stereo gener-
ator. 

Sample fed to comparator 
A sample of the audio, before pro-

cessing, is precision rectified and fed 
to one input of a comparator, whose 

C UPPeo,..«)0-/,_‘ 

mioo Wine, Microphone Amplifier 
Eliminate dimmer noise, RF pickup, hum and rolloffs due to long mike cable runs by 
mounting this small, rugged, full featured preamp right at the source. 

Features: • switchable gain • low cut filter • 48 volt phantom power • phase reverse 
switch • output limiter • DC remote gain trimmer. 

The unusually quiet, servo controlled, instrumentation amplifier input has excellent 
hum and RF rejection and accepts up to + 20dBu. A unique output driver provides 
distortion free transformer isolation, absolutely necessary for driving long lines. 

Self contained power supply, Dual rack mounting. 

Free Detailed Brochure 
8, Full Specifications 
Available 

AUDIO TECHNOLOGIES, INC. 
328 W. Maple Ave., Horsham, PA 19044 

(215) 443-0330 • FAX (215) 443-0394 

is operating below the threshold of 
processing (red LED off). The output 
level is adjusted with the modulation 
(output) pot to a convenient point. 

Checks run via scope 
A scope is connected to a convenient 

composite monitor point after the DBE-
1000. This can be the output of the DBE-
1000 itself or a spigot on your mod mon-
itor or exciter. One kHz, one channel 

only is fed through your stereo genera-
tor with the pilot turned off. 
Separation can * be checked on the 

scope by adjusting the stereo generator 
L-R (separation) control for a flat base-
line. (Normally only a very small adjust-
ment is necessary, if at all.) 
The stereo generator is then fed with 

a 1 kHz tone L-R (Optimod 8100 in the 
sub-to-main crosstalk position) and the 
DBE-1000 is adjusted for perfect pilot 

With the 
recommended "fine 
tuning," there will 
be no loss of 
separation when the 
unit is on line. 

phase (arrowheads lined up vertically). 
A final 10-turn control sets the pilot gain 
through the processor, which is nor-
mally adjusted to unity. 
Once the DBE-1000 is fine-tuned to 

your chain, it is only a matter of advanc-
ing the drive control until the process 
LED lights on peaks, and setting the 
modulation control for legal modulation. 
Any further changes in drive level are 
made by ear, using your reference mon-
itor. 
The heart of the DBE-1000 is its pro-

prietary processing module. It provides 
absolute peak control and reduces clip-
ping distortion. Its transparency en-
hances low material and provides a dar-

(continued on page 54 

...So why not get it first? The "Vigilante" Multiband Limiter 
from Cutting Edge Technologies lets you capture the edge from 
your competition with: 

Increased competitive loudness 

it'st\ No processing artifacts 

N•N, No loss of mid-band and presence frequencies 

\14.• Superior loudness clipper circuitry, virtually distortion free 

Don't get left behind. 

Call to find out more about the "Vigilante" Multiband Limiter: 

I 

(216) 241-EDGE 

FAX: (216) 621-2801 

CUTTING EDGE TECHNOLOGIES INC • 2501 West 3rd Suret • Cleveland. Oho 44113 
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Loudness 
(continued from page 52) 

will enable a station to make a rational 
selection of peak response times. 

Tests at WNSR were a spectacular suc-
cess. A moderately-heavily processed 
station, WNSR uses an Optimod 8100 
with an XT chassis. The increase in 
modulation by changing from their cur-
rent model modulation monitor to the 

ModMinder was 1.7 dB. 
WNSR also maintains a second air 

chain of an 8100 without the XT chassis. 
For these tests it was set for very light 
processing. 
We found that when this gently 

processed air chain was switched in and 
set using ModMinder, no loss in loudness 

resulted, as compared with the much 
more heavily processed chain set up us-
ing the original modulation monitor. 
ModMinder holds the promise of com-

bining maximum loudness with greatest 
quality. For the first time it will be pos-
sible to eliminate excessive processing 
without giving up any loudness. 

Stations that have suffered a competi-
tive loss because they refused to "nail the 
processing to the wall" can now main-
tain maximum loudness without over-
processing. 
And heavily processed stations now 

have an alternative which will still further 
enhance their competitive position with-
out additional squashing and squeezing. 

For more information on the ModMinder, 
contact the author at: 800-826-2603, or cir-
cle Reader Service 99. 

TOWER NETWORK SERVICES 
Tower Inspections & Maintenance 

Pressure Vat Guy Treating 

Digital Tension Measurements 

Structural Design Modifications 

Service like you've never seen 
We A Wyk reieste l LOW PRICES 

214-891-0555 DALLAS 

404-699-2620 ATLANTA 

R.L. HOOVER 
Consulting Telecommunications 

Engineer 

11704 Seven Locks Road 
Potomac MD 20854 

301-983-0054 

Member AFCCE 

SPENCER 
BROADCAST 
The Radio Station 

Specialists 

Chuck Spencer 
Phoenix, AZ 
602-242-2211 

FM Study 
Program 

FM Searches Within 

The Budget of 

Anyone Who Owns 

An IBM-PC 

L.R.C. 

602-322-6989 

W. LEE SIMMONS 

& ASSOC., INC. 

BROADCAST 
TELECOMMUNICATIONS 

CONSULTANTS 

5 Gracefield Road 

Hilton Head Is., SC 29928 

(803) 785-4445 

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 -member AFCCE 

Call for availabilities 

1-800-336-3045 

R.J. GRANDMAISON. P.E. 
CONSULTING ENGINEER 

Applications and Rulemakings 

RADIO SYSTEMS 
ENGINEERING 

FCC Applications • Design 
• Installation • Field Service 

Experienced & Affordable 

4250 East Powell Avenue 
Las Vegas, Nevada 89121 

24 Hr: (702) 454-2085 

It f and 

STEVE VANNI ASSOCIATES, INC. 
BROADCAST TECHNICAL CONSULTANTS 

Project Management Facility Planning 
Equipment Installations 

P.O. Box 422 
Auburn, NH 03032 (603) 483-5365 

FCC's Engineering 

AM,FM and TV Data 

Bases for your PC 

Cal today to request o free sompia 

Communications Data 
Services 

6105 E Arlington Blvd 
Falls Church VA 22044 

(703) 534-0034 

Moffet, 
Larson & 

Johnson, Inc. 
Consulting Telecommunications 

Engineer. 

Two Skyline Place 
5203 Leesburg Pike #800 
Falls Church VA 22041 

703-824-5660 
800-523-3117 

Member AFCCE 

SOFTWARE 

FM CHANNEL SEARCH 

FM Database pool 

MSDOS 
EGA Graphics-Color 
Broadcast Technical 

Consulting 
-Nif Doug Vernier 

Broadcast Consultant 
1600 Picturesque Drive 
Cedar Falls. IA 50613 
3 19-266-7435 

EVANS ASSOCIATES 
Con.ult;ng Conununkdilun, iiigiiice 

FCC Applications. Design 
8. Field Engineering 

Broadcast Engineering Software 

216 N. Green Bay Rd. 
Thiensville, WI 53092 

(414) 242-6000 
MemnerOui 

MIRKWOOD 
ENGINEERING 

Hui al 8.z Remote Site 
Field Engineering 

50 Park Ave. 
Claremont, NH 03743 

603/542-6784 

FM STUDY for YOUR PC 
Fast, precise. and cost eifective 
NIonthly data hase updates :wadable 

Col today to request o free suet 

Communications Data Sixvices 
6105 E Arlington Blvd 

Falls Church VA 22044 
(703) 534-0034 

People . .. Lawrence Behr Associ-
ates, Inc. has announced that George 
B. Grills, PE, has joined the broadcast 
and telecommunications consulting 
firm as Vice President of Consulting 
Services. 
Meanwhile, Chris Fichera, with a 

strong recording studio background 
and experience in professional audio 
equipment sales, has joined Klark-
Teknik in the position of DDA Prod-
uct Sales Representative. He will be 
responsible for the company's DDA 
studio consoles. 

Prize winner . . . Bext, Inc. wishes 
to congratulate Bill Ruck of KFOG in 
San Francisco, whose name was 
drawn as the winner of that com-
pany's raffling off of its new front 
panel programmable Tex 20 20 W ex-
citer. The raffle was held on the clos-
ing day of NAB '89. 

New Reps ... Aphex Systems 
Ltd. has appointed two new 
manufacturer representative compa-
nies. Pembroke Pines FL-based World 
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Wide Electronics will now handle 
Aphex sales responsibility for Florida 
and Puerto Rico. 
Essential Marketing of St. Joseph 

MO has been named to represent 
Aphex in Kansas, Missouri, Montana 
and Iowa. 

New facilities . .. Tower Network 
Services, a Dallas TX-based tower and 
antenna construction and main-
tenance company, has opened a new 
division office in Atlanta, GA. 
The office will serve the company's 

radio and television customers in the 
southeast region of the country. The 
Atlanta division office will be run by 
Manager Tom Bull. The Tower Net-
work Services Atlanta division tele-
phone number is: 404-699- 2620; Fax 
number: 404-699-2634. 

DBE-1000 Improves Lows 
(continued from page 53) 
ity not usually associated with baseband 
processors. 
Out of the box, the DBE-1000 will not 

degrade your separation more than 2 dB. 
With the recommended "fine tuning," 
there will be no loss of separation when 
the unit is on line. 
The pilot is never clipped in the DBE-

1000 at any level of processing. It is re-
moved and fed to the side chain to be 
re-inserted after processing. 
(You will notice some pilot bounce at 

heavy processing levels due to clipping 
products mixing with the pilot. But this 
slight pilot modulation has not been a 
problem on any receiver.) 

The processing trade-off 
All audio processing equipment de-

grades fidelity to some degree in return 
for loudness, consistency and absolute 
peak control. It is the price of this com-
promise that determines which process-
ing devices wind up in our chains. 
The DBE-1000 gives WMMS increased 

loudness and absolute peak control, 
with the added benefit of a cleaner and 
more clear low end to our signal. It is 
better than anything we have tried be-
fore. 
Clean composite processing, such as 

is provided by the DBE-1000, can buy 
you at least 1 dB of loudness over using 
no composite processor. Its unique 
sound would also make the DBE-1000 
my processor of choice for non-rock for-
mats, where only absolute peak control 
is necessary. 
This box will give you a modulation 

brick wall, with an absolute minimum of 
artifacts. And at stations where it is 
necessary to "turn it up," the DBE-1000 
can be run flat out, offering a more com-
petitive sound than is possible with any 
other processor. 

Brian Emery may be reached at: 
216-781-9667. 

For more information on the DBE-1000, 
contact Jim Somich at Somich Engineering: 
216-526-4561, or circle Reader Service 93. 

WEATHER RADIO 
Model CRW 

Price $540.00 
Sensitivity . 28 microvolts for 12 dB quieting. All 3 frequencies. Alert 

tone demutes receiver, closes relay and gates audio to 600 ohm rear 

terminals. Another set of rear terminals has continuous 600 ohm au-

dio output. Double conversion crystal controlled, crystal filter in first 
I.E., ceramic filter in second I.F. Dual gate MOS FET front end. 50 

ohm coaxial input. Adjacent channel (j25 kHz) down to 70 dB. 19" 

rack mount, 31/2" H, all metal enclosure. In stock—available for im-

mediate delivery. 

GORMAN REDLICH MFG. CO 
257 W. Union St. • Athens OH 45701 • 614-593-3150 

Grcle 30 On Reader Service Card 
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October 17, 1988 

Mr. Gary Snow, President 
Wheatstone Corporation 
6720 V.I.P. Parkway 
Syracuse, Ny 13211 

Dear Gary; 

1 Just wanted to drop you a line and let you know now much ve our A-500 conso/e back in July. 

appreciate a/1 of the /ast minute help with the installation of 

?hanks to you and your staff, ve were on the air with the new 

la a winner! 

facility on time and without a single glitch. The A-5C0 console 

the ease of installation. 

Our staff enjoys the ease of use of the c nso/e, and X enJoyed 

audio performance. We wou/d recommend the conso/e to anyone. 

BY tne way, our SP-6 has been installed now for a few weeks ar.... 

Everyone here 7enioys our improved 

insta//ation was ea:y, and th 

The SP- 6 is a w nderful 

ve axe taking advantage of It's :reat features and performance. 

pie. of equipment. 
operations personne/. 

Yol:design make the functions easily accessible and understandable to 

stood by your promise that Wheatstone is service-oriented 

6's straightforward layout and 

Alan Lane 
c. • • , (. ,. ç 

Sincerely, 
zjeZi4nliUPIZt :pile. Thanks agal , Gary, for providing an th servic to match. Again, the 

Chief Engineer 

a aaa 
704•34R47 0.12. ** tae-pup 

SWheatitone® Corporation 
6720 V.I.P. Parkway, Syrocuse, N.Y. 13211 (315-455-7740) 



GO WITH THE WINNERS. DYNIIMAX CTR100 SERIES 

"The VOA equipped 28 of its 
Washington, D.C. studios 
with over 200 DYNAMAX 
cartridge machines. The 
staff is very pleased with 
the installation, minimal 
maintenance requirements, 
and problem-free operation 
of the equipment." 

Leo L. Darrigo 
Technical Program Manager, Ret. 

Voice of America 
U.S. Information Agency 

fidelipac Corporation 
0 P.O. Box 808 

LI Moorestown, NJ 08057 
D U.S.A. 

Li 609-235-3900 
D TELEX: 710-897-0254 

LI FAX: 609-235-7779 
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