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Translator Group Formed 
by John Gatski 

Los Vegas NV The ongoing battle 
over FM commercial translators has 
heated up with the formation of a spe-
cial interest group. 
FM translator companies and sup-

porters said they are forming the Ameri-
can FM Translator Association in order 
to specifically promote the service that 
has been under an 18 month FCC freeze. 
Dupree Power Broadcasting Inc. Presi-

dent John La Tour said he is in the proc-
ess of filing articles of incorporation for 
the new association. His company cur-
rently operates 55 translators and has 150 
more waiting for approval at the FCC. 
The NAB will oppose the new group 

on any proposals that do not meet the 
FCC's original intent for translators, ac-
cording to an NAB executive. 

Translators, which now number in the 
thousands, enable radio and TV stations 
to relay programming to communities 

NJ Translator Fight 
by Benn Kobb 

Fort Lee NJ A broadcast engineer is 
fighting for the right to give his 
hometown its own FM station. 
But Bergen County, NJ, is right across 

the Hudson River from the super-
saturated New York City market, and 
FCC allocations have left this most-
populated county in the US without a 
licensed commercial FM facility. 
The station may come to pass, but it 

may take an act of Congress to do it. 
Gerry Turro, the man behind this 

move, is a contract engineer for stations 
in New York and New Jersey, including 
WNEW-FM. As a teen-age radio buff, 
Turro identified 103.1 MHz as the only 

frequency that could conceivably sup-
port a local station in Bergen County, but 
only if it operated at very low power. 

Low power operation 
Today, Turro operates a translator on 

that frequency: W276AQ in Fort Lee. The 
1 W transmitter puts out 8 W ERP, 
rebroadcasting WALK from Long Island. 
FCC rule 74.1231 limits a radio trans-

lator to 30 seconds per hour of local pro-
gramming. The intent of the rule is to al-
low translators to briefly appeal for do-
nations if needed, but to prevent them 
from becoming "low-power FM" stations 
that could compete in local markets. The 
rule allows unlimited local programming 

(continued on page 20) 
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that do not receive a particular format by 
normal broadcast. According to the FCC, 
as of 31 July, 1772 FM translators and 
boosters were on the air, along with 4870 
VHF and UHF translators. 
Translators are more popular in the 

midwest and rural sections of the US 
where many areas cannot be served by 
a normal over-the-air broadcast. 
Some translators also are used to in-

crease stations coverage without actually 
serving any community interest, accord-

ing to the FCC. 
The NAB, however, opposes the use 

of translators purely to increase coverage 
area where there already is service. 
Translators as a means to increase sta-

tion coverage is also a point of conten-
tion at the FCC, which led to the freeze 
on new (commercial) FM translators in 
March 1988. 
La Tour said the new FM translator 

group is necessary to counter the anti-
(continued on page 20) 

KFAC, formerly a classical format, issues a challenge to competitors in LA's booming radio market. 

Gold Fever Strikes 
LA's Radio Market 
by Frank Beacham 

Los Angeles There's a new surge of 
gold fever sweeping the sunny hills of 
Southern California. But this time the 
search is on for a different kind of pre-
cious metal: shiny, tall FM antenna 
towers with the power to turn the area's 
nine million car radios into gushing slot 
machines. 
Though the Los Angeles radio market 

has long been the nation's most lucrative, 
new ad sales numbers, which are fuel-
ing the radio boom of 1989, are simply 
breathtaking. 

In July alone, national advertisers 
spent more than $10 million in the Los 
Angeles market, an unprecedented in-
crease of 41% over last year. 

Up, up and away 
That's the highest monthly take by any 

radio market in the history of the 
medium. And the figure includes only 
the national ads for the 30 member sta-

tions of the Southern California Broad-
casters Association (SCBA), not the to-
tal 62 stations in the entire market. 
The extraordinary numbers prompted 

the SCBA to predict a record $399 mil-
lion year in ad sales. The LA market, 
which hit record highs each year for the 
past 12 years, has exploded in 1989 with 
national sales ahead by 26%, local by 8% 
and total sales 12% greater than last year. 
But the fertile ad climate has propelled 

record breaking prices for LA stations 
and is having a negative effect on the 
diversity of programming in the market. 
KFAC, for 58 years a popular classical 

music source for millions of Southern 
Californians, is the latest victim in the 
city's high stakes radio real estate shuf-
fle. As of 20 September, the station aban-
doned its call letters and switched to a 
contemporary hits format. 
This leaves Los Angeles as the only 

city in the United States with more than 
a million in population that does not 

(continued on page 22) 
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AM Talks Urged 
by Alan Carter 

Washington DC In an effort 
to make AM issues top and im-
mediate priority as the Sikes FCC 
takes its seat, the NAB has called 
for a comprehensive meeting to 
discuss "critical AM issues" with 
industry-wide participation. 

In a letter to Chairman Al Sikes 
NAB members have asked the 
Commission, which in addition 
to Sikes includes new commis-
sioners Sherrie Marshall and An-
drew Barrett, to call a special 
meeting in September or Oc-
tober. 

The NAB suggested the meet-
ing include radio receiver 
manufacturers, engineering con-
sultants, broadcasters and FCC 
staff from Mass Media, General 
Counsel, Plans and Policy, and 
Engineering and Technology. 

Time to talk AM radio 
"We trust that you share our 

goal of AM Improvement as well 
as our desire for a useful, open 
and timely dialogue on how this 
goal may be achieved," stated the 
letter signed by 35 NAB-member 
broadcast executives and NAB 
President and CEO Eddie Fritts. 

Naturally, with all of Wheatstone's exper-
ience at building and interfacing consoles, it 
was inevitable that we would take on the 
design and manufacture of suitable furniture 
for our audio installations. First we listened 
to engineers and their requests, then we went 
to work. The result is a significant improve-
ment over previous designs. 

Consider the advantages of double-sided 
equipment cabinets with fully interchangeable 
door panels, with each side able to accom-
modate 19 inches of rackmount equipment. 
Consider the convenience of hinged twin drop-
down punchblock panels for easy installation 
and maintenance. Consider the advantage of 
hard chrome plated steel mounting rails that 
eliminate the stripping problems associated 
with lesser aluminum designs. Simply con-
sider the strength we've achieved with full 
inch and a half thick side panels and hybrid 
inch and a half thick countertops. 

NWheautone*CorPoration 
6720 V.I.P. Parkway, Syracuse, NY 13211 

NAB also said it wanted to 
present an audio/visual presen-
tation that would outline the 
state of AM radio. "This presen-
tation would go on to suggest a 
number of alternatives that we 
believe would be in the best in-
terest of the public and all those 
industries involved with AM ra-
die NAB stated. 

Inequality in receiver design, 
interference and audience ero-
sion are some areas that could be 
addressed, according to Art 
Suberbielle, President/GM, 
KANE-AM, New Iberia, LA, and 
chairman of the NAB AM Im-
provements Committee. 
"We don't want the Commis-

sion to mandate programming, 
we just expect it to do what it 

does best; and that's address the 
technical disparity between AM 
and FM," Suberbielle said. 

Issues to examine 
On the subject of interference, 

Suberbielle noted that man-
made interference can be ad-
dressed by the FCC with a possi-
ble ceiling on spurious emission 
allowed by power companies. He 
said RFI such as that from power 
lines is not only harmful to AM 
radio but wasteful for power 
companies. 
Audience erosion is another 

area that needs to be 
documented at the FCC, Suber-
bielle contended. Making a 
correlation between listening 
statistics and technical regula-

We have re-invented cabinet technology. 
We've wedded the latest precision NC metal 
componentry to hybrid plywood/high density, 
high resin pressure-laminated substrates. 
Our construction and banding techniques have 
been optimized to eliminate stress related 
laminate problems. We've handled wire man-
agement: there are generous pathways 
between each enclosure, as well as an integral 
channel punchblock housing under the console 
counter to keep everything neat, concealed 
and away from unauthorized hands. And, 
since cabinet faces can accept either 
equipment or door pánels, systems can easily 
be configured to fit virtually any room. Doors 
can even be placed on cabinets intended for 
future electronics installation. 

This cabinetry is very clever, unbelievably 
strong, and (of course) square—precisely. It 
has that Wheatstone major market look. So 
contact Wheatstone for furniture, consoles, or 
prewires. 

Tit 315.4.55-774WAX 315-454-8104 

tions, he said research indicates 
that listeners do not make a 
differentiation between AM and 
FM if there is "comparable" 
sound and programming. 
"What we're looking for in this 

meeting is to level off the playing 
field," Suberbielle said. "The 
playing field is weighted heavily 
for the FM guys." 

Suberbielle also suggested the 
Commission coula consider set-
ting minimum design standards 
for AM receivers, similar to type-
acceptance standards it requires 
for other electronic devices. 
"That, in my opinion, is one of 
the FCC's opportunities." 

New faces on the scene 
NAB Deputy General Counsel 

Barry Umansky said that with a 
"new slate of folks" at the FCC, 
the meeting would be an oppor-
tunity to review work on AM, 
suggest what can be done and 
emphasize where responsibili-
ties lie. 
He stressed there can be work 

"across the board from manufac-
turers to Congress." 
At the congressional level, 

Umansky referred to legislation 
before Congress that would insti-
tute a "parallel philosophy" to re-
ceiver design. If a receiver has 
FM, it would have to receive AM; 
if it has FM stereo, it would have 
to receive AM in stereo. He said 
the idea is the same as that legis-
lated in the All-Channel Receiver 
Act of 1962 that requires TV 
receivers to have UHF if they 
have VHF. 

In calling for the meeting, the 
NAB reminded Sikes of work at 
the Commission that addessed 
AM. Included are proceedings 
aimed at reducing intra-industry 
interference on the AM band and 
establishing more accurate pro-
pagation and interference 
models. 

For information from the NAB, 
contact Barry Umansky at 202-
429-5301. Contact Art Suberbielle 
at 318-365-3434. 
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Studer Revox Buys Out IMS 
by Frank Beacham 

Menlo Park CA Dyaxis, the popular 
low cost Macintosh-based digital audio 
workstation, now is a Studer Revox 
product. 
The announcement came hours before 

the Labor Day holiday when Studer In-

new name of the organization that will 
be operated as a wholly-owned subsidi-
ary under the Studer International um-
brella. A Studer spokesman said he was 
unable to reveal the amount paid for the 
California editing system manufacturer. 
Studer Editech is headed by former 

IMS president Lee Cochran, who as-

Finalizing the acquisition: (from left) Studer America President Tore Nordahl and VP Bill Mug-
gier confer with IMS's CEO, Lee Cochran. 

ternational A.G. of Regensdorf, Switzer-
and, completed acquisition of Dyaxis 
manufacturer Integrated Media Systems 
(IMS) of Menlo Park, CA. 
Studer called the acquisition "perhaps 

the most exciting and potentially reward-
ing merger in the entertainment program 
equipment field for some time." 
The receptionist at IMS immediately 

began answering the phone: "Studer 
Fditech Corporation" ( SEC). That's the 

sumes the title president and CEO of the 
new venture. Studer credited Cochran, 
a former Ampex audio executive, with 
being the driving force behind the move 
to merge IMS into the Studer organiza-
tion. 
"We are particularly excited about the 

long term prospects for SEC," Cochran 
said. "Much of the future of the profes-
sional music recording, broadcast and 
post production industries lies in the 
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processing functions in the digital domain with 40 dB of trans-hybrid loss for 

less than $ 1000. And the Telos ONE offers the most versatile features to 
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introduced it at NAB '89. But your overwhelming response caught us by 

surprise, and we apologize for taking so long in filling the first rush of orders. 
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digital domain. The next 12 months will 
be an exhilarating time for all of us at 
SEC, as we continue to provide state-of-
the-art digital systems in addition to en-
joying the solid support and cooperation 
of Studer!' 
IMS was founded in 1984 and sells its 

hard disk-based workstations to radio, 
television and recording facilities. At the 
spring NAB convention in Las Vegas, the 
company announced it had sold more 
than 160 systems worldwide. 
The Studer announcement left no 

doubt the Dyaxis system will continue to 
evolve. A new multichannel version with 
expanded digital signal processing is on 
the horizon, Studer said. 

In addition, serial control interfaces are 
being added to the long list of options 
to allow Dyaxis to slave to many popu-
lar video editing systems. Future prod-
uct development will be carried out and 
expanded in close cooperation with the 
Studer organization in Switzerland. 
Studer Revox, founded in 1948 by 

Dr. Willi Studer in Switzerland, manu-
facturers a widely-used line of profes-
sional analog and digital audio equip-
ment. Dyaxis now will be available 
through Studer's existing worldwide 
sales facilities. 

Clipping Furor Rages 
by Alan Carter 

Washington DC An NRSC FM sub-
group tackling the issue of composite 
clipping is attempting to include infor-
mation from both proponents of the 
technology as well as its opponents, in 
light of presentation of a paper critical 
of clipping and subsequent protests by 
one manufacturer. 

After questioning why a paper critical 
of composite clipping was accepted 
without also seeking input from propo-
nents, Modulation Sciences Engineering 

VP Eric Small has been invited to par-
ticipate in the work of the Composite 
Spectrum Working Group. 
The invitation comes approximately 

four months after the paper, by Chuck 
Adams of CRL, was accepted, about six 
months after the working group was 
formed and after Small's attorney ques-
tioned NAB and NRSC co-sponsor Elec-
tronic Industries Association (EIA) about 
possible anti-competitive action. 

It also comes after the paper was dis-
tributed at a full NRSC meeting at the 

(continued on page 17) 
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Chewing Them To Ribbons in LA 
by Judith Gross 

Falls Church VA KFAC, under its new 
call letters, may consider itself one of the 
"Big Dogs" now, as its billboard an-
nouncing the switch from classical to 
rock indicates. 
What I want to know is just what are 

they suggesting these big dogs are ready 
to "eat?" Local advertising dollars ... or 
listeners' eardrums? 

Should be very interesting, in a mar-
ket which has already spawned a modu-
lation and processing war, to see what 
a station with one of the strongest sig-
nals, which has been no doubt using 
relatively little processing on a classical 
format, does to its audio chain now that 
it's one of the "big (rock) dogs." 
Will we hear a clone of the Pirate Ra-

dio sound? 
The Pirate, meanwhile, continues to 

swallow up larger portions of the LA au-
dience, mateys. And now it's going to be 
syndicated by Westwood One to other 
markets at certain times of the day. 
The message that's being sent here by 

listeners and ultimately by the adver-
tisers who want those listeners is clear: 
be loud and be rock. At least in LA, if 
you want to make those big bucks. 
Some long-time readers may remem-

ber that oh, about six or seven years ago 
the intricacies of clipping were debated 
on the pages of RW by Bob Orban and 
Eric Small. 
OK, now the subject has shifted to 

modulation. The debate sparked by 
Small's new FM ModMinder has the 
center stage and the great debate, with 
Greg Ogonowski joining the fray, rages 
on the next page. 

All right guys, keep your heads down 
and no punches below the belt. Come 
out fighting at the sound of the bell. 

It's wait and see for the SBE conven-
tion. Lots of exhibitors and good ses-
sions. Now the question is, can it get the 

attendance needed to keep everybody 
smiling? 
There are some new products set to 

make a big splash. I hear Gentner has 
a new gizmo, so run, don't walk to its 
booth to have the first look-see. 
And I'm sworn to secrecy here 

(honest), but don't pass up the Continen-
tal booth either, if you're hungry for new 
products. That's all I can say. Really. 

Interesting phenomenon that right 
around trade shows is when the buying, 
acquisition and merger mania hits the in-
dustry. Rumors are flying about a few 
companies, but the only one I've been able 
to confirm concerns the ITC part of 3M. 
A 3M spokesperson did say that "dis-

cussions" were ongoing considering a 
selling off of ITC. But that's all I could 
pry out of the good folks up in Min-
nesota for now. So stay tuned ... 

In the never-ending quest to get new 

listeners for AM comes a novel approach 
that has a nice ring to it. How 'bout Wal-
den Radio? 
Conjuring up shades of the gentle 

flower children (before psychedelia and 
drugs took hold), WADN, 1120 AM ste-

reo in Concord, MA is playing an all 
folk-music format. 
'Course, they are defining "folk" 

rather loosely (Springsteen, the Beatles 
and Elvis Costello are on the playlist) but 

but you never know. You can call him at 
WICO at 301-742-3212. 

Just a few other little tidbits before I 
head off to N'Awlins and Kansas 
City ... 

%Pk/ALDEN M;1121=- 1120AMW 
Walden lived up to its name by restoring its 23 acre antenna site as a wildlife habitat 

the prerequisite Peter Paul and Mary, 
Joan Baez and Dylan are included along 
with many others. 
Hey, it's AM, it's stereo and I kind of 

liked the yellow balloon and the logos, 
including the earth-mother with family 
in tow walking off into the sunrise. 
Shades of Thoreau. "Our lives are frit-

tered away by detail," he said, "simplify, 
simplify!' Ah, yes. 

Bill Prettyman, who owns several sta-
tions including one on Maryland's East-
ern Shore called to raise issue with the 
idea that engineers can't find decent pay-
ing jobs at stations anymore. 
Seems he's been looking around for a 

qualified CE for awhile (at least he had 
been when he called) and still hadn't 
found one even with the decent wage he 
was willing to pay. I won't quote num-
bers, but let's just say it's in line with the 
cost of living on the Eastern Shore, 
where he'd want his CE based. 
Anyway, he was desperate for a CE 

that knows not only the ins and outs of 
the studio, but also basic RE And he has 
plans to expand his company, so it's a 
growing operation. So where are all the 
qualified engineers? 
He may have found one by this time, 

KBEE, the beautiful music FM in 
California's Central Valley wanted me 
and the world to know that they are all 
digital. Not only do they play the tunes 
from CD, but spots, IDs, news and 
weather are all on DAT. The custom au-
tomation switcher for the station is from 
IGM, the DAT from Radio Systems. 
Emmis has branched out from radio 

ownership to buy a baseball team: the 
Seattle Mariners. There's that mysterious 
link again: baseball and radio. So I'm not 
the only one ... 
Speaking of mishaps, if news reports 

hadn't documented the incredible flight 
of communications attorney Thomas 
Root, currently mired in the allegations 
against Sonrise for the latter's FM filings, 
you would have thought some Holly-
wood movie mogul had made it up, 
right? 
You may be right yet. Seems Root has 

had some discussions with Hollywood 
about a film based on his crash and 
shooting. Hmmmm. "Tom Root: The 
Movie." Maybe those mysterious ques-
tions will be answered at last. 
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. 
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POINT • COUNTERPOINT 

Modulation Debate 
by Greg J. Ogonowski 
and Robert A. Orban 

San Francisco CA Eric Small has re-
cently proposed modifying the industry-
standard techniques for measuring FM 
peak deviation to permit "lightly-
processed stations" to legally produce 
higher peak deviations than "heavily-
processed" stations. In principle, the 
idea seems reasonable. The problems lie 
in its execution. 
Small proposes to use the peak flasher 

tone-burst specification in the old FCC 
Rule (part 73.332(d)(4)) as a basis for the 
new measurements. As far as we know, 
this specification was derived without 
analyzing the effects of overshoot upon 
psychoacoustically perceived adjacent 
channel interference, or upon the audi-
ble distortion produced by deviations 
which exceed the design parameters of 
the IF filters in FM receivers. These Rules 
called the peak flashers "modulation 
peak indicating   
devices," not 
"weighted peak in-
dicating devices," 
and represented 
the minimum per-
formance standard expected of the 
flasher peak-detector circuitry—not the 
nominal or "design-center" specs. As FM 
monitor technology improved, the re-
sponse time and accuracy of the moni-
tors' peak indicators improved accord-
ingly. 
Although the current rules are proba-

bly imperfect, at least they provide a 
level playing field: stations know where 
they stand. Certainly, the Commission 
did not foresee in 1963 that the Rules 
would be manipulated by broadcast 
monitor manufacturers to help stations 
fight "loudness wars!' 
The consequence of such exploitation 

is inevitable: clever circuit designers will 
(continued column 3) 

Editor's note: These two opposing 
editorials debate the issue of peak modu-
lation monitoring and its relationship— 
for better or worse—to audio quality. The 
argument stems from the introduction 
by Modulation Sciences, Inc., of the FM 
ModMinder, which ignores peaks of less 
than one millisecond (see RW, 28 June, 
1989, p. 42). For more information, con-
tact the authors. 

by Eric Small 

New York NY Although Bob and 
Greg may find it hard to accept that 
ModMinder's true mission is improved 
FM quality, I can assure one and all that 
is the case. Don't let the cynics fool 
you—the FM battleground of the '90s 
will be quality. That's how FM trounced 
AM and how CDs sunk LPs. 

Objectively, broadcast FM in the US 
sounds pretty awful today. There's no 
mistaking the villain causing poor FM 
quality—it's processing boxes of all types 
which allow overzealous PDs and en-
gineers to maximize loudness at the ex-
pense of quality. This isn't news. But up 
until now, the only solution espoused 
has been "don't process so much." Try 
telling that to a ratings-hungry PD! Mod-
Minder represents the first real-world 
hope for improving FM quality while 
maintaining competitive loudness. 
Here's how ModMinder came about: 

In the past, I felt 

GUM-
EDITORIAL 

that the FCC's im-
position of a "brick 
wall" limit at some 
arbitrary deviation 
created the incen-

tive for heavy processing and that the 
Rules would have to be changed to al-
low for some kind of stepped overmodu-
lation limits. 

It wasn't until Modulation Sciences 
delved into the overmodulation issue for 
stereo TV that we realized that the Rules 
already made provision for a degree of 
reality to prevail in the measurement of 
overmodulation. The relevant excerpt 
from section 73.332(d)(4) reads: "The 
peak preset indicator must also respond 
correctly to tone bursts at repetition rates 
from one to ten bursts per second with 
the following composition of the bursts: 
(i) Ten consecutive cycles of a constant 
amplitude 10,000 Hz sinusoid ... " 
This section means what it says. It's 

hard to imagine that such a specific stan-
dard (written in 1966 as part of the new 
rules governing stereo modulation mo-
nitors) was the result of sloppy engineer-
ing. In fact, the specific wording of the 
rule shows that the FCC engineers were 
very clear in their thinking. 
Bob and Greg's assertion that the 

Commission refers to peak flashers as 
"modulation peak indicating devices" 
and not "weighted peak indicating 

(continued column 4) 
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The loss of commercial classical radio in LA touches on issues which 
go beyond that of one format or one city's listenership. 
The decision by new owners of ICFAC to compete with the plethora 

of rock music stations was clearly the result of the financial speculation 
running rampant in the radio industry. 
Record-breaking station prices continue to carry a heavy debt service 

and force new owners to take drastic revenue-producing action. 
In some stations this takes the form of cutbacks which take their toll 

on the technical plant. In other markets, the cost is one of format diver-
sity, as is the case with KFAC, which was LAs only commercial classi-

cal station. 
While the demise of the three-

year anti-trafficking rule is cer-
tainly a factor in the leveraged 
buyouts, it is by no means the 
only culprit. 
Reducing a station's value to 

that of an "investment" is a far 
cry from the public interest man-

date of the Communications Act of 1934. 
While it's true that a prosperous station is in a better position to serve 

its community of license, it's also true that when financial gain is the 
sole motivation for station acquisition the concerns of the public—as well 
as many in the broadcast industry—can get lost in the shuffle. 
The newly seated FCC should take a second look at its deregulatory 

policies and weigh them carefully against public interest concerns. 
And those involved in the buying and selling would do well to factor 

in the idea of service to their communities of license along with enter-
preneurial concerns. 
A broadcast license should be more than a license to make money. 

Weighing 
The Costs 

—RW 

G. Ogonowski and R. Orban 
(continued from column 1) 
compete to see who can design the 
modulation meter that permits the ab-
solute highest loudness with program 
material while still meeting the FCC re-
sponse specification for tone bursts. 
As always, the guy who gives you the 

highest program modulation wins. This 
invites chaos: in the November 1988 
BTSC TV Stereo Monitor tests (which at-
tempted to introduce weighted-peak 
measuring techniques similar to 
Small's), monitors which met the pro-
posed tone-burst specifications for 
monitoring BTSC TV stereo transmis-
sions (which were substantially more 
detailed than the specs in 73.332(d)(4)) 
disagreed 3 dB or more when measur-
ing certain program material! 

Small's article reports that his meter 
permits average and peak deviations to 
increase substantially beyond current in-
dustry norms. Instantaneous deviations 
could approach ±150 kHz (200% modu-
lation), which is much larger than the 
deviation that any common tuner is 
designed to pass without distortion! 
Consequently, the broadcaster loses con-
trol of quality, which instead becomes 
randomly determined by the IF band-
width and detector design of the in-
dividual receiver on which the transmit-
ted signal is received. Experience in the 
mid 1980s with the 150-plus stations in 
Paris, France, most of which were deviat-
ing in excess of ±150 kHz, proved that 
receiver distortion and adjacent-channel 
interference were severe problems under 
these circumstances. 

Further, because many stations de-
velop a significant portion of their in-
come from subcarriers, they must con-
sider the effects of increased modulation 
upon main program-to-subcarrier and 
subcarrier-to-main program crosstalk. 
Crosstalk due to receiver non-linearities 
becomes unpredictable at these levels of 
baseband deviation: a wideband radio 
may be well-behaved, while a narrow-
band radio suffers severe intermodula-

(continued on page 19) 

E. Small 
(continued from column 2) 
devices" is rhetorical and irrelevant. Af-
ter all, a Peak Program Meter isn't called 
a Weighted Peak Program Meter. Yet it is 
obviously making a time-weighted peak 
measurement. 
They also cite a 3 dB variation in some 

program material readings among BTSC 
monitors which had met the proposed 
tone-burst specifications for monitoring 
BTSC TV stereo transmissions, as part of 
a dire warning that clever circuit 
designers will design modulation meters 
which will meet the tone burst require-
ments while allowing higher loudness 
("absolute highest") than other meters. 
A full reading of the files clearly rev-

eals a less sinister explanation for that 3 
dB variation: Not all the monitors in the 
BTSC tests met the static performance re-
quirement. These monitors were never-
theless included in the program tests. It's 
no surprise that they therefore didn't 
show perfect agreement with monitors 
that did pass the static test. 
They further claim that improvements 

over time in FM monitor technology 
have improved the response time of 
peak indicators. Not so. We've found that 
the peak indicators on most monitors 
manufactured in the last 25 years have 
similar response times, and are much 
faster than the old FCC Rules required. 

Will ModMinder allow the loudest sta-
tions to get even louder? No. Mod-
Minder will not allow a heavily 
processed station to increase its instan-
taneous peak deviation significantly. But 
a station using less processing will be 
able to increase its instantaneous peak 
deviation up to 4 dB. This change will 
result in more nearly equal occupied 
bandwidths for the two stations. 
Nor will ModMinder allow a heavily 

processed station's average deviation to 
increase. All other stations will be able 
to increase their average deviation, but 
in no case will ModMinder allow aver-
age deviation to exceed presently exist-
ing maximum levels. Thus ModMinder 

(continued on page 19) 
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The Dedicated, Single-channel, Stereo DUBBING CENTER Mixer 

Tying up the money room to dub records, CDs, agency tapes and R-DAT to another format 
is wasteful of time and money. If you've tried to solve this problem by hanging components 
together, you've discovered that available mixers make this a difficult task. Packaging and 
assembly is no picnic, either. We know that dubs are made for convenience. For that reason, 
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These are reasons why we came up with the DUBBING CENTER dedicated mixer. The DUBBING 
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Sony, Denon, Tascam or Technics compact disc 
players. Nakamichi or Tascam cassette machines. Add 
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choice, and you've got the system. We'll supply any 
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Hail and Farewell at the FCC 
by Charles Taylor 

Washington DC While most govern-
ment agencies were content to bear the 
heat of the Washington summer, com-
missioners at the FCC were busy with 
a game of musical chairs. 

First, outgoing chairman Dennis Patrick 
vacated office 2 August with plans un-
decided, aside from a fall wedding. 
Before his office had time to be 

scrubbed and whitewashed, newly ap-
pointed Chairman Al Sikes took the oath 
and began making himself comfortable 
at 1919 M Street. 

Comings and goings 
On 21 August, Sherrie Marshall, the 

second of three new commissioner ap-
pointees, took the oath of office at a brief 
ceremony in Washington. The third, An-
drew Barrett, was expected to take his 
oath later in the month in Illinois, where 
he is finishing a term as a commissioner 
of the Illinois Commerce Commission. 
Finally—also on 21 August— 

Commissioner Patricia Diaz Dennis, as 

expected, announced her resignation et-
fective 30 September. She will join the 
Washington office of the law firm Jones, 
Day, Reavis & Pogue as a partner and 
chair of its communications section. 
Dennis, who was a commissioner 

since 1986, asked President Bush not to 
consider her for reappointment after her 

Meanwhile, the new commissioners 
announced appointments within their 
offices. Sikes named Cheryl Tritt as his 
telecommunications advisor, effective 11 
September. Tritt formerly was an assis-
tant VP of regulatory affairs for GTE in 
Washington, where she was responsible 
for strategies concerning federal regula-

tory affairs. 

Commissioner Sherrie Marshall (left) takes oath of office, administered 
by Commissioner James Quell° (right). 

term expired in June. 
'Although I have enjoyed the rare priv-

ilege I have had to serve the public, it is 
time for me to return to the private prac-
tice of law," she said in a letter to the 
president. 

Stewart Heads MMB 
by Charles Taylor 

Washington DC Newly appointed 
FCC Mass Media Bureau Chief Roy 
Stewart said an area he intends to focus 
on will be finding ways to efficiently ex-
pedite the processing of station applica-
tions at the Commission. 
Stewart, currently chief of the Mass 

Media Bureau's video services division, 
will take on the new role 1 October, fol-
lowing the resignation in mid-August of 
current bureau chief Alex Felker. The 
FCC made the appointment last month. 

"I think we still have as a primary 
responsibility the authorization of serv-
ice," Stewart said. "This includes not 
only the authorization of new stations, 

but changes in the facilities of stations, 
licensing stations and acting on sales ap-
plications and renewal applications." 
The goal is particularly relevant in light 

of the recent passage of a selective Class 
A station power increase, which will 
prompt hundreds of the stations to send 
applications for the boost, causing an ex-
cessive burden on the FCC's allocations 
division. 
According to Felker, the ruling likely 

will increase the processing time for new 
station applications from four months to 
12 months. Minor modification applica-
tions probably will increase from six 
months to 18 months, he said. 
Stewart joined the FCC in 1965, when 

he served as an attorney in the television 

Legal advisors 
Marshall named 

Lisa Hook, Diane 
Cornell and Peter 
Ross to serve as legal 
advisors. 
Hook, named sen-

ior legal advisor, 
previously served as 
Patrick's legal advi-
sor. Cornell, legal as-

sistant for common carrier matters, 
served in the same capacity for Dennis. 
Ross, legal assistant for mass media is-
sues, has been with the firm of Wiley, 
Rein & Fielding since 1986, primarily 
practicing communications law. 

Roy Stewart is the FCC's newest MMB chief, 
replacing Alex Felker. 

application branch of the Broadcast Bu-
reau. In 1974, he was appointed chief of 
the broadcast bureau's renewal and 
transfer division. 
He was named to his current video 

services position in 1982. 

Stereo Broadcast Consoles 
Performance, Value and Reliability through Innovative Technology 

• Full Featured On-Air Performance 
• Reliable VCA Faders and Electronic Switching 
• Serviceable Plug-in Circuit Boards 
• Quick Punch Block Installation 
• RF Protection that Works! 

BC12DSL 
12 Mixers • 24 Inputs 
Dual Stereo Outputs 

$4995 

BC8DSR L 
8 Mixers • 12 Inputs 
Dual Stereo Outputs 

$3395 
Call or write NOW for free detailed color brochure. 

AUDIO TECHNOLOGIES, INC. 
328 Maple Avenue, Horsham, PA 19044 • (215) 443-0330 

The Commission also appointed 
Robert Pettit FCC general counsel, effec-
tive 5 October. He currently is a partner 
with the Washington law firm Wiley, 
Rein and Fielding. He has served as a 
staff attorney in the Commission's broad-
cast bureau, renewal and transfer divi-
sion, and as a summer intern in the of-
fice of then-FCC Chairman Richard 
Wiley. 

Also, Linda Townsend Solheim was 
named director of the FCC's office of 
legislative affairs. She took office 5 Sep-
tember. Since February, she had served 
as Counsel to the Chairman of the 
United State International Trade Com-
mission, where she advised the chair-
man on topics including unfair trade 
practices in import trade, copyright and 
false advertising. 
For more information, contact the FCC 

public affairs office at 202-632-5050. 
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NC Probes Sonrise 
by Charles Taylor 

Washington DC A new cloud was 
cast over the future of Sonrise Manage-
ment Services when the North Carolina 
Secretary of State announced he has se-
cured cooperation from Thomas Root 
regarding alleged securities violations by 
the company. 

Secretary of State Rufus Edmisten told 
reporters at a 24 August press conference 
here that he had met with Root's attor-
ney Gene Propper regarding disclosure 
of information about how Sonrise at-
tracted investors to apply to the FCC for 
radio station licenses. 
The Columbus, GA, company's activi-

ties, which have been under investiga-
tion in North Carolina for 19 months, 
gained national exposure when Root, 
who represented most of the company's 
organized partnerships before the FCC, 
was rescued in July from a mysterious 
plane crash in the Caribbean. 
Information has since surfaced regard-

ing the legality of Sonrise's business 
dealings. The company has organized 
161 investor groups that applied for 165 
station licenses under docket 80-90 since 
1985, and has collected more than $116 
million, according to the NC Secretary 
of State. 
Edmisten declined to outline exactly 

what was discussed in his meeting with 
Propper, but he said, "We can say that 
we met for about an hour and that the 
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subject of our talk was on North Caro-
lina's concerns about disclosure of what 
investors are being told to make a 
sale ... The discussion was frank and 
productive!' 
He added that no charges have been 

filed in the matter, though if Sonrise is 
eventually found guilty, North Carolina 

_ 
North Carolina Secretary of State Rufus Ed-
misten explains that state's exploration into 
Sonrise Management's alleged improprieties. 

law could put violators in prison 15 years 
for each violation. 
Edmisten noted that before the na-

tional exposure gained by the publicity 
surrounding Root's flight, cooperation 
from involved parties has not always 
been easy. 
"We had the case before us for a year. 

After the plane crash a lot more infor-
mation came forward!' he said. 
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The FCC began an investigation into 
Sonrise's activities last month. FCC Ad-
ministrative Law Judge Walter Miller 
claimed the applications filed by Sonrise 
"bear all the indicia of the classic sham." 
Edmisten said that he also is exchang-

ing information with authorities in 
Florida and Georgia. In all, Sonrise has 
arranged partnerships in 26 states. 
Edmisten blamed Sonrise's ability to 

get away with the alleged crimes, in part, 
on the FCC's deregulatory demureness. 
"Deregulation has been very harmful. 

If we hadn't had deregulation, we 
wouldn't have had this pancake of (Son-
rise's) 160 filings!' he said. "It may work 
when you're selling cars, but it doesn't 
work too well when you're attempting to 
give away the nation's airwaves. 
"Maybe Congress will realize that 

deregulation is throwing things into to-
tal chaos," Edmisten added. "Deregula-
tion has spawned a laissez-faire attitude 
that is brutal. It's caused more 
bureaucracy!' 
Meanwhile, Sonrise is facing a breach 

of contract lawsuit filed by SFA Inc. (for-
merly Sachs/Freeman Associates Inc.), 
an engineering consultant in Landover, 
MD, for allegedly failing to pay a $46,030 
bill for services. 
According to papers filed with the Cir-

cuit Court of Prince George's County, 
MD, the company signed an agreement 
with Sonrise in January 1988 to provide 
assistance in processing broadcasting ap-
plications for the company's FM inves-
tors. Specific services included FM mar-
ket demographic research, FM station 
site studies, engineering exhibits re-
quired for FCC and FAA applications, 
and testimony at Commission hearings. 
SFA said it billed Sonrise for the work, 

but Sonrise has failed to pay. 
"The thing that bugs me about this is 

that we did these applications for $1000 
apiece—which is a pretty low price—and 
they made several million dollars on this 
and they won't even pay their bill to me," 
said Ernest Freeman, a company princi-
ple. 
Sonrise counter-claimed that SFA was 

not paid because its services "were (not) 
performed in a timely, proper or profes-
sional manner," costing Sonrise $10,000. 
The company also charged that Prince 

George's County lacks personal jurisdic-
tion over Sonrise because it is based in 
Georgia. 
The matter is scheduled for a settle-

ment conference 16 February, 1990 and, 
if necessary, a trial on 16 May, 1990. 
For information, contact Edmisten's of-

fice in Washington at 202-624-5460. 

FCC Cites Indecency 
by Charles Taylor 

Washington DC The new FCC ad-
ministration chaired by Alfred Sikes 
frowned on indecency in its first signifi-
cant broadcast-related action when it 
cited three radio stations for allegedly 
airing obscene material. 
The Commission sent by certified mail 

letters to Great American TV and Radio, 
licensee of WFBQ-FM in Cincinnati; 
Evergreen Media Corp, licensee of 
WLUP-AM in Chicago; and Narragan-
sett Broadcasting Co., licensee of KSJO 
in San Jose, CA. 
Dated 24 August, the letters cite 

specific instances where station disc 
jockeys made off-color, sexually explicit 

comments to callers or about celebrities 
in 1987 broadcasts. The FCC called atten-
tion to the US Criminal Code, which 
prohibits the broadcast of obscene or 
indecent material during daytime hours. 

FCC can impose action 
According to the Commission, the 

Communications Act authorizes the FCC 
to determine whether a violation has oc-
curred and to impose action. 
The alleged violators were asked to 

respond to the charges within 30 days 
"in order to assist the Commission in 
its evaluation process," the letters said. 
"Your response will be used to assist us 
in assessing whether any violation 

(continued on page 17) 
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Vendors Gear Up for SBE Show 
by John Gatski 

Kansas City MO Despite the lack-
luster attendance for the Society of 
Broadcast Engineers' national show last 
year, companies exhibiting at this year's 
SBE convention are hopeful that the 
show will attract an enthusiastic turnout. 
About 130 companies—more than half 

vendors of radio products— will exhibit 
at the convention here 5-8 October, with 
products including new transmitters, 
computer remote control programs and 
new tape machines. 

Exhibit hours will be 10 AM to 3 PM 

each day on Friday, 6 October and Satur-
day, 7 October. Although exhibit hours 
are cut in half from last year, SBE offi-
cials defended the move by pointing out 
that there is no overlap with engineer-
ing sessions. 

New products, companies 
Some of the new products to be in-

troduced include Studer Revox's A779 
compact mixing console and its A764 FM 
tuner that features ARI and RDS capa-
bilities. 
Studer also takes under its wing the 

marketing of the Dyaxis digital worksta 

QEI's CAT/Link will be featured on the exhibit floor. 
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tion with its acquisition of Integrated 
Media Systems, now Studer Editech (see 
related story, this issue). 
Newcomer National Supervisory Net-

work (NSN), which recently started a 
satellite remote monitor and control 
service, also will have an exhibit. 
According to NSN President Bill Sep-

meier, the display will include some of 
the equipment used at the company's 
headquarters "hub" in Avon, CO, and 
possibly a demonstration of the system's 
capability. 
The company is ready to sign up its 

first five stations, according to NSN. 
Moseley Associates will show its new 

MRC 1620 personal computer remote 
control software that can be used with 
a variety of PCs, according to National 
Sales Manager Dave Chancey. 
"You don't have to be a computer gen-

ius to use it," Chancey said. 
And at least one transmitter company, 

which declined to be identified, was an-
ticipating a major new product an-
nouncement. 

Established lines 
In addition to new products, other 

companies were set to display estab-
lished products and some which were 
recently introduced, many at the spring 
NAB convention. 
Broadcast Electronics will show a 

restyled AX10 AM exciter with a second 
RF output and an FX50 FM 60 W exciter, 

On hand at the Studer booth will be the A779 
console. 

according to Ed Anthony, an RF 
designer. 
QEI Corp. will exhibit its Model 400 

CAT/Link digital STL, which was in-
troduced at NAB and has drawn a lot of 
interest, QEI Domestic Sales Manager 
Jeff Detweiler said. 
Other QEI products to be displayed in-

clude the FMQ-10,000, the company's re-
cently introduced 10 kW single-phase 
transmitter, Detweiler added. 
Other exhibitors include Broadcast 

Supply West, which will bring products 
from its line of consoles, audio test 
equipment and processors. 
Radio Systems Inc. President Dan 

Braverman said his company will show 
its Rs-1000 DAT machine and the studio 
console line. 
Kintronic Laboratories Inc. plans to 

show its RFC-40-20-2 RF contactor, SER-
1-78 19" equipment rack and its direc-
tional antenna cabinet, company Presi-
dent Tom King said. 
Also at the show will be Fidelipac 

Corp., which will display its line of cart 
machines, carts and accessories. 

Pacific Recorders ez Engineering was 
expected to feature its Radiomixer con-

(continued on next page) 
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SBE Sessions Spotlight Radio 
Streamlined Schedule 
Covers Regulatory and 
Technological Topics 

by John Gatski 

Kansas City MO Organizers of the 
1989 Society of Broadcast Engineers 
(SBE) convention are betting that exclu-
sively scheduled technical sessions, 
which will not conflict with exhibit 
hours, will strengthen the national show 
now in its fourth year. The convention 

111110 
7Ib 

NATIONAL CONVENTION 

will be held here 5-8 October. 
Engineering sessions actually begin 

Wednesday, 4 October, with the Ennes 
Engineering Workshops running all day. 
The workshops are manufacturer-
sponsored, hands-on presentations of 
certain equipment. Pre-registration is 
suggested because seating is limited to 
a first-come, first-served basis. 

Radio-related workshops include use 
of solid state components in transmitters 
by Harris Broadcast, demonstration of 
the new FX50 FM exciter by Broadcast 
Electronics and a seminar on FM and 
AM antenna systems conducted by con-

sultant Don Markley, consultant Ralph 
Evans III, John Sadler of the FCC and 
Gaeza DiEnes of Andrew Corp. 
An engineering management work-

shop, hosted by Sim Kolliner and Brad 
Dick, also is scheduled Wednesday. 

FCC, NAB and regulation 
Beginning at 8 AM, Thursday, 5 Oc-

tober, the first session will be The Regu-
lation Front. The four-hour session will 
include segments on the state of the 
broadcast industry by Wallace Johnson 
of Moffett, Larson and Johnson, an NAB 
outlook on broadcasting by NAB Science 
and Technology VP Michael Rau, an 
FCC update and a communications tech-
nology round table. 
At 1 PM, Thursday, the sessions will re-

sume with a focus on broadcast technol-
ogy. Segments will include PC use at sta-
tions to reduce on-air errors, by Ben 
Evans of Evans Associates, and computer 
assistance in calculating antenna patterns 
by WMNI-AM CE Dave Matthews. 
Other afternoon segements include 

complementing EBS with a Direct Warn-
ing System by KQMJ-FM CE Troy Lan-
ghan, making stations natural-disaster-
proof and an FCC roundtable with Keith 
Larson, Robert Greenberg and John Sa-
dler. The Thursday "night owl" session 
will feature an audio processing discus-
sion. 
On Friday, 6 October, the New Technol-

ogy for Radio session Part I is scheduled 
to begin at 8 AM. The first segment is a 

paper on noise-free radio by consultant 
George Yazell. Other segments include 
an update on FMX by Broadcast Technol-
ogy Partners President Emil Torick, use 
of FM/AM boosters, translators and slave 

The Thursday "night 
owl" session will 
feature an audio 
processing discussion. 

stations by Ralph Evans and the status of 
NRSC-FM by John Bisset of Delta Elec-
tronics. 
The New Technology for Radio session 

resumes in the afternoon and includes 
segments on solid state transmitters, high 
fidelity (76 kHz) SCAs by KBSU-FM DE 
Tim McCartney, signal coverage, new FM 
processing methods by Robert Greenberg 
of the FCC and a panel question/answer 
session on station operations. 

Digital FM 
On Saturday, 7 October, a Radio Trans-

mission session begins at 8 AM with a 
discussion of transmission lines and 
waveguide by consultant Dane Erickson 
of Hammett and Edison. Other discus-
sions include tower efficiency by consul-
tant Jerry Westberg, optimum FM band-
width by Ed Anthony of Broadcast Elec-
tronics and total digital FM baseband sig-
nals by Bill Gillman of Gentner Elec-
tronics. 

The afternoon radio session includes 
computer-assisted manipulation of au-
dio by John Statner of CompuSonics and 
Greg Dean of Computer Concepts (two 
segments), digital signal processing, dig-
ital STLs and use of VHS video cassettes 
for broadcast quality audio. 
On Sunday, 8 October, the Engineering 

Safety workshop will feature segments on 
work environment safety, RF radiation 
compliance, transmitter maintenance 
safety and PCB component handling. 

For information, contact SBE national 
headquarters at 317-842-0836. 

Trade Show 
(continued from previous page) 
sole, introduced at the NAB spring show. 

Allied Broadcast, under the joint 
Harris-Allied banner was expected 
to show a wide variety of station 
equipment. Also at the Allied booth 
will be the new FM ModMinder from 
Modulation Sciences, which has gener-
ated widespread interest from stations 
seeking to increase modulation cleanly 
and legally. 
And Harris Corp. itself was expected 

to show its line of transmission products 
including the DX digitally modulated 
AM transmitter line. 
For more information about the SBE 

exhibition, contact the show manage-
ment firm of Eddie Barker and Associ-
ates at 214-720-1335. 

The engineers who know RF best 
already know us very well. 

tut!I 
MYAMINIC. 

If you're looking for superior rigid coaxial transmission 
line and RF components, your transmitter or tower 
might be a good place to start. Take a look around — 
you'll probably find the bright blue Myat logo. TV 
and radio RF engineers at Harris, Acrodyne, QEI, 
Micro Communications, and Broadcast Electronics 
all routinely specify our products. And so do the 
antenna experts at Jampro and the engineers 
for the Navy's top airborne radar system. 

All of these manufacturers demand long life and superior effi-
ciency. They expect the highest quality materials, the toughest 
construction techniques, plus the most effective expansion 
compensation designs. And, like you, they have budgets and * 
schedules to meet. All of them demand Myat, because they 

tt 
know Myat delivers. 

Next time you need rigid transmission line or RF components, 
call your favorite RF equipment distributor or phone us direct 
at (201) 767-5380. For quality, durability, value and service, 
Myat is the name to know. 

MYAT, INC. • 380 CHESTNUT ST. • P.O. BOX 425 • NORWOOD, NJ 07648 
TELEPHONE: (201) 767-5380 • FAX: (201) 767-4147 
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Madison Clinic Enters 35th Year 
Madison WI The University of Wis-

consin's Madison Broadcasters Clinic— 

sponsored in part by Radio World and 
TV Technology—is slated for 16-19 Oc-
tober. It's the 35th year for the grass roots 

conference, which will be held at the 
Holiday Inn Southeast, in Madison. 

- The format is a bit different this year, 
with radio and TV technical presenta-

tions enjoying separate days including 
in-depth, hands-on discussions as well 
as management topics. 
Evening will be devoted to equipment 

exhibits as well as the popular nuts and 
bolts engineering forum and the not-to-
be-missed pizza-engineering forum. 

For more information contact Don Bor-
chert at 608-263-2157. 

Male Inc. 

• IP IP • • • • • 

HIGH PERFORMANCE AT AFFORDABLE PRICES 
• New iront panel programmable composite STL's 

• New directly programmable FM composite receivers 
• New options for syncronous boosters and translators 
• New FIN power levels: 2, 10, 20, 30, 80, 100, 200, 250, 
500, »I, 1003, 1500. IWO, 2000, 3000, 3500, and 15000 W 

BEXT INC. 
739 Fifth Ave. 
TLX 229882 

619-239-8462 
San Diego CA 92101 

FAX 619-239-8474 

Circle 79 On Reader Service Card 

MADISON BROADCASTERS' CLINIC PROGRAM 
Monday October 16 

7:45 AM Registration and 
continental breakfast 

9:15 AM General Broadcast 
Engineering Sessions: 
• The Educated Technologist Citi-
zen—Mark Durenberger, director of 
network development, WCCO Sports 
Networks • A Practical Approach to 
Getting the Greatest Benefits From 
NRSC—Bill Ammons, CRL Systems 
• FMX': A Discussion of Consumer 
and Professional Applications—Tom 
Keller, Broadcast Technology Partners 

12:15 PM Luncheon 

1:30-4:30 PM Simultaneous 
Workshops: 
• Antenna Systems For Radio—Don 
Markley, D.L. Markley & Assoc.; 
Ralph Evans, Ralph Evans &r Assoc.; 
John Saddler, FCC • Technical Man-
agement—John Cummuta, Market-
Line • FX-50: The FM Exciter With 
Audio Performance That Rivals CD 
Specs—Ed Anthony, Broadcast Elec-
tronics 

7:30 PM The Famous Pizza/ 

Engineering Forum—Moderator: 
Mark Durenberger 

Tuesday October 17 

7:45 AM Registration and continental 
breakfast 

9:00 AM Engineering Sessions (Radio): 
• Where Are You? Use the Global Po-
sitioning System—Garrett Lysiak, Owl 
Engineering • Off-Premises Monitoring 
and Remote Control Via Satellite—Peter 
Burk, Burk Technology • Do Folded Di-
Poles Really Work?—Lawrence Behr, 
LBA Group • 950 MHz Aural STL/TSL 
Systems Including Alternatives in Con-
gested Areas—Jeff Nordstrom, Allied 
Satellite 

12:15 PM Luncheon 

1:30 PM Engineering Sessions (Radio): 
• ISDN—Its Impact on the Broadcast 
Engineer—Ameritech • Satellite Com-
munications for Broadcast: A Ku Band 
Update—John Bimrose—Mark Duren-
berger—Ray Connover—RCA/GE Amen-

4:30 PM Equipment Exhibits Open 
(Reception and cash bar) 

Wednesday October 18 

7:45 AM Registration and 
continental breakfast 

9:00 AM Engineering Sessions 
(Radio & TV): 
• Integrating Leading Edge Tech-
nology in Current Audio Pro-
duction—Bill Mullin, Pyramid Au-
dio • Compact Disc Theory and 
Maintenance—Denon America 
• Utilizing CAD for Broadcast 
Operations—Kahn, Phillips and 
Associates • PC Controllable Auto-
mated Video Measurements—Mel 
Infanzon, Tektronix 

12:00 NOON Equipment Exhibits 
Open 

6:30 PM Engineering Forum— 
Moderator: Kent Dixon, 
WHA Television 

Thursday October 19 

9:00 AM Engineering Sessions (TV) 

12:15 PM Luncheon 

Adjournment 

Silence is Golden and 
less work with telcom c4 

for RADIO and TV. 

The NR system 
you just set and forget. 

• A product of ANT 
Telecommunications. Inc. 

• No wasting time with 
lining up — not even for 
tape exchanges. 

• Up to 118dB dynamic range 
the widest dynamic range 
available in any noise 
reduction system today. 

• Over 15,000 channels 
in use worldwide. 

• No breathing or pumping. 

DistrIbuted hv 

welIT 

• 

• 

• No overshooting. 

• No pre or post echo. 

• Applications: 
Cartridge machines 
STL 
RPU 
Reel-to- reels 
Cassettes 

telcom c4 
Silence by Design 

RAM BROADCAST SYSTEMS INC. 
346 W. Colfax Street, Palatine, IL. 60067 

New York ( 516) 832-8080 Chicago (312)358-3330 Tennessee (615)689-3030 

CRL SPOTLIGHT 
Converting to the 
NRSC Standard? 

Want to Improve Coverage 
of Your Station? 

CRL's AM2 audio processing system is a COST EFFECTIVE way to 
convert your station to the NRSC standard, and in many cases 

improve your coverage as well. The two unit system consists of a 
two-band AGC unit with our dynafexe single ended noise reduction 

circuitry (AGC-400) followed by our tri-band peak modulation 

controller (PMC-4501. Split studio and transmitter sites? Use the AGC 
unit at the studio and the limiter at the transmitter! An adjustable 

presence band boost lets you augment vocal clarity and punch. A 
patented overshoot corrected low-pass filter ensures maximum 
modulation control. Low frequency tilt correction circuits plus 

adjustable asymmetry levels assure compatibility with all transmitter 
types. Suggested retail price is only 52995. Our TWO WEEK TRIAL 

PROGRAM will prove to you how sound of an investment the AM2 

mono system is. Call or write us NOW for details. 

Wàà -à 
SYSTEMS 

CRL Systems 
2522 West Geneva Drive 

Tempe, Arizona 85282 USA. 

18001535-7648 (602i 438-0888 

TELEX: 350464 
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INTRODUCING THE NEW MX- 55 

  THE I 
Before you take us to task for trying to improve the BII, a design that has become the 

"workhorse" standard for two-channel audio machines, consider what the new MX-55 offers: 
An integral autolocator; a voice editing mode that allows 2X speed playback at normal 

pitch; a built-in cue speaker; GSPIPO (gapless, seamless, punch-in, punch-out),* and because 
you told us you wanted it, all aajustments are available through the front panel! These, and 
many more improvements will 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 Bll in the line. So 
either way, you can get exactly what you need from Otani; Technology You 
Can Trust. Call Otan i at (415) 341-5900 for information about the new IVX-55. OEM 
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Taming of the Shrew 
Dear JG 
You ought to see some of the critters 

I share space with here in these 
trenches. Besides all of the Production 
Rats (both digital and analog) and the 
Programmin' Possums, there's one little 
rodent I'm wary of getting too close to. 
Remember that Disney show where 

lemmings leaped off cliffs by the truck-
load, oblivious to everything but that 
one futile act? Wander yonder down 
these Sonexxed halls, JG, and meet ra-
dio's very own kamikaze rodent, the 
Techno-Lemming. 

The Techno-Lemming is blind to new 
technology by choice, flatly refusing to 
work with it or learn about it, and will 
actually put as much distance as possi-
ble between him/herself and it. 
Whether motivated by fear (risk of the 

unknown), tradition ("I'm from the old 
school"), ignorance ("I can't break what 
I don't know"), or outright prejudice ("I 
won't even touch it if it looks like it's got 
a computer in it"), this critter is poised 
for a leap smack into the icy murk of a 
stalled-out career. 
Oh, we've seen him before ... the en-

September 27, 1989 

by Alan Peterson 

gineer who doesn't trust "them new-
fangled Eye-See circuits," the jock who 
cites every drawback of using CDs on-
air, the production director who passes 

Orban's Industry standard automatic level control units excel for one simple reason: They 

offer extraordinarily transparent control action on a wide variety of program material. 
Whether being used for multi-track recording or on stereo mixes, Orban compressor/ 
limiters can be counted on to maintain transparency and dynamic integrity while efficiently 
controlling levels and peaks, with few audible artifacts. 

464A Co-Operator (Gated Leveler/Compressor/HF Limiter/Peak Clipper): 
A four-stage, system approach to level control. Features quick set-up with straightforward 
front panel controls. Two channels in one rack space. Your "assistant operator" for a 
wide range of production chores. Astonishingly transparent and easy-to-use. 

422A/424A Gated Compressor/Limiter/De-Essers: A full featured, "hands-on" pro-
duction tool. Designed to allow maximum control of individual parameters such as com-
pression ratio, and attack and release times. Contains an effective de-esser. Ideal for voice 
processing. Widely recognized for its smoothness. 422A mono/424A dual-channel/stereo. 

4I2A/414A Compressor/Limiters: Orban 's inexpensive compressor/limiters. Utilize the 
same basic circuitry as the 424A, but do not include the de-esser, nor the gating. A 

THRESHOLD control makes them ideal for sound reinforcement. Very effective for basic, 
cost-effective level control. 41 2A mono/4I4A dual-channel/stereo. 

787A Programmable Mic Processor: 

Combines a compressor having adjustable 
release time with 3-band parametric EQ, 

de-esser, and noise and compressor gates in a 
fully programmable package. Designed for 
voice talent processing, the unit can be used 

to store 99 commonly-used instrumental and 
vocal settings for instantaneous recall. MIDI, 

RS-232, and remote control interface options. 

Optional Security Covers: Attractive, 
acrylic security covers are available to fit 
standard 19" rack-mount products—from one 
to four rack spaces, in opaque white, clear, 
and transparent blue. 

«bon 
LISTEN TO THE 
DIFFERENCE. 

Orban a division of AKG Acoustics, Inc. 

645 Bryant St., San Francisco, CA 94107 (415) 957-1067 Telex: 17-1480 FAX: (415) 957-1070 
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up the REV-7 in favor of tape echo. All 
the qualities one notes in the Techno-
Lemming. 

I've worked with him, too. At lots of 
places. Be he man, mouse, manager or 
morning drive maniac, he won't use the 
synth because it doesn't say "Baldwin" 
on it. 
He won't multitrack because he has to 

fly in all the effects, music and voices on 
one pass ... even if it takes half the day. 

He'll tape-loop a background effect 
(splice-thump and all) because he "can't 
be bothered" sampling and looping dig-
itally, in less time. 
He will splice, but don't expect him to 

get too chummy with a hard disk cut-
and-paste unit. 

It isn't a question of unfamiliarity 
with the new technology. The Techno-
Lemming simply will not work with 
it. He sees that equipment rack as 
a giant cartoon buzzard (WMMS, please 
don't chuck my resume for that line), 
looming over him. And that's where 
we step in. 

It's high time we set a few humane 
Lemming Traps. Every engineer I know 
keeps dozens of trade publications and 
journals (including RW) back issues, 
packed with plenty of articles on new 
gear, techniques and philosophies. 
The trick is to pry them out of the 

GM's and CE's hands and get them in 
front of the on-air and production folks. 
Will it be as scary if the mystique is un-
veiled to be just another version of your 
friendly chip-and-widget combo? 
An in-house incentive program could 

get things rolling; WMAS Springfield 
used to hand out 20 bucks extra to 
whomever had the most innovative com-
mercial of the week. (Sort of like an in-
house contest, without the 10 callers.) 
This could fly for creative use of produc-
tion gear. 
And how about the sales staff? Those 

IBM clones could help hike sales (in 
flashy ratecards, graphics et al). Inspire 
those would-be lemmings. Turn those 
critters away from the cliff edge of hi-tech 
ineptitude and back into increased 
productivity for the station. 
My farmsy friends tell me weasels 

have no fear at all, just animalistic fury; 
enough to ravage an entire farmyard. 
I'd hate to think of myself as a weasel 
for writing this, but a lot better than 
being a Techno-Lemming headed for 
oblivion. 
Technology isn't scary', JG, it's just the 

way some of us furry animals choose to 
handle it. 
Ya don't think the Humane Society 

will be on our case for stamping out the 
Techno-Lemmings, do ya? 
Not yet over the edge, 

—Al 
u 

Al Peterson is a monthly contributor to RW, 
sleeps in hollow trees and can hold five 
pounds of acorns in his cheeks. He also works 
for WSBS/WBBS, Great Barrington, MA. 



Dolby SR improves the 
medium for your message. 

TAPE RECORDERS 

Dolby SR provides 
the performance 
attributed to digital 

,P systems while main-
taining such analog 
virtues as economy, me editing ease, and tape 
interchange. 

DISCRETE STL'S 
AND RPU'S 

.1 Dolby SR improves 
¡headroom and 
lowers noise, while 
suppressing the 
effects of inter-
ference and fade. 

CARTS 

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

TV STL AUDIO SUB-
CARRIERS 

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

1-INCH VTR'S 

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

SATELLITE AUDIO 

Dolby SR improves 
analog channels 
without audible side 
effects yielding 
performance rivaling 
digital systems. 

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

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

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

Dolby and the Double-D symbol are trademarks of Dolby Laboratories Licensing Corporation. © 1989 Dolby Laboratories Inc. 
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Lyman Launches Radio Ventures 
by Charles Taylor 

Washington DC When the FCC 
changed rules in 1982 that allowed for 
the rapid turnover of broadcast station 
ownership, the connection between 
broadcast properties and Wall Street be-
came imminent. 

In an environment where deregulation 
has turned airwaves into dollar signs, ra-
dio has become big business where 
profits from sales can tower as high as 
any antenna on the horizon. 
The latest potential powerhouse radio 

station group to hit the skyline is Radio 
Ventures I based here, headed by former 
RKO General President Jerry Lyman. 

Formed in January 
The group was formed in January as 

RKO disassembled, and consists of Ly-
man, Washington's The Carlyle Group 
merchant bank, and 1255 Equitities, 
made up of a group of DC communica-
tions attorneys. 
For Lyman, creation of a station group 

was an obvious choice. 
"Radio is what I do best," he said. 

"When you're in the business for almost 
25 years, that's what you do. I've been 
a group operator and when you're work-
ing for a company that is obviously ter-
minating its existence, you look for what 
options there are out there. 

"I think I'd worked for someone long 
enough!' Lyman added. "It was time 
to work for myself and take my as-
sets and the record that I have built 
and market it as you would with any 

track record!' 
In mid-August, Radio Ventures I made 

its initial purchases: first, an AM/FM 
combo in Asheville, NC, on 10 August, 
and five days later, an FM in Richmond, 
Va., the state capital. The combined 
value of the acquisitions is nearly $50 
million. 
According to Lyman, the purchases 

represent what he hopes will be a long-
term investment—apart from the current 
"buy to sell" trend that deregulation 
prompted. 
"I'm doing this for all the reasons that 

you do this: because you enjoy the busi-
ness, because you want to build fine ra-
dio stations and as an investment. No-

All Over The World, 
You Can Count On 
CSI Transmitters 

Dependable • Efficient • Cost Effective 

More than 1,000 CSI AM and FM transmitters are spread 
throughout the world, featuring innovative design features for 

today's broadcaster. 

The CSI transmitter design is straightforward, 
using time proven stable circuits and 

mechanical design features, assuring Greatest Value 
many years of superb performance. 

CSI transmitters are designed for the broadcaster who values reliability. 
Standardization and part interchangeability 
result in low maintenance cost. CSI's 
simplicity of design provides reliability and 
ease of operation. 

You can count on CSI transmitters for 
many exceptional features. In the World 

360 Bohannon Rd. • Post Office Box 426 • Fairburn, GA 30213 
Sales: (404) 964-3530 • Parts/Service: (404) 964-3764 • Fax: (404) 964-2222 

(A division of CCA Electronics, Inc.) 

N 
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body does this for fun. The bottom line 
of everything is investment," Lyman 
said. "But I intend to operate these sta-
tions for a reasonable period of time. I 
don't have a crystal ball, but it's my in-
tent to build a group!' 

Wise investing 
The stations, according to Charles Gid-

dons, a partner with Media Venture Part-
ners in Washington, represent wise in-
vesting. 
"(Lyman is) buying stations with 

proven cash flow and market positions!' 
he said. "He thinks if you buy good 
properties in protected situations, they'll 
continue to appreciate. They certainly 
have. We've had double digit value in-
creases for 20 or 30 years now!' 
The first purchase, WWNC-AM and 

WKSF-FM in Asheville, was made for 
$25.5 million. The AM-country and FM-
CHR stations were sold by Heritage 
Broadcast Group, which bought the pair 
in 1986 for $13.5 million. 
The market, said Lyman, is "a good 

one to help the company get launched. 
Asheville is a very strong market and 
gives us a successful combo in terms of 
its cash flow delivery!' 
Richmond's WMXB-FM was bought 

for $23 million. The adult contemporary 

station was owned by Ragan Henry 
Communications Group, which paid $13 
million for the stations just over a year 
ago. 
The purchase price for VVMXB was the 

highest ever paid for a station in Virginia. 
Arlington's WAVA-FM set the previous 
record in 1986 with a $16 million price 
tag. 

One of primary markets 
Richmond was one of the company's 

primary target markets: "I believe that 
Richmond has tremendous potential as 
a marketplace. It's not over-signaled as 
a radio market and it's just really popu-
lar right now in every aspect!' he said. 
No changes are planned for any of the 

stations, Lyman said. 
The group intends to purchase one 

more station by year end. 
'There's nothing right now in the hop-

per, but we're looking at a number of 
different opportunities!' he said. 
Beyond that, Radio Ventures I intends 

to continue buying toward the legal limit 
of 12 FMs and 12 AMs. "A lot," Lyman 
continued, "depends on the structure of 
the company as it's put together, where 
the growth potential is, how quickly the 
stations are coming together. Every-
thing's based on cash flow and servicing 
your debt. 
"But the ideal is to go forward and buy 

as many as we can," he said. 
For information from Radio Ventures 

I, contact Jerry Lyman at 202-347-2626. 

Colorado Broadcaster 
Goes Far on a Dollar 
by Alan Carter 

Ouray CO A dollar doesn't buy much 
these days, but on a good day you might 
pick up a ... radio station. 

Yes, that's correct: $1 for a radio sta-
tion. 
The "opportunity" came to Tim Cut-

forth, he said, when the original owner 
of 3 kW KURA-FM here in the Colorado 
mountains about four hours from Den-
ver, couldn't make a go of the new sta-
tion. 
The second owner of the Ouray FM, 

a friend of Cutforth's, "gave" him the 
license and lease on the facility. The 
transaction cost Cutforth a mere dollar. 
As Cutforth, a broadcast engineer who 

is president and director of engineering 
for Vir James Broadcast Engineering 
Consultants in Denver, told the story, the 
original owner built the new station 
several years ago with state-of-the-art 
equipment. 
That turned out to be a mistake be-

cause, he said, KURA could not support 
the debt service. The second owner gave 
himself a year to turn the station around 
but had no luck, Cutforth noted, and 
decided to sell off the equipment to cut 
his losses. 

Little Investment 
When Cutforth puts KURA back on 

the air, hopefully this month, he will 
have invested about $5000 in a station he 
projected will have an annual income of 
approximately $50,000. 
With old equipment collected over 

the years—and a deep down yearning 
to own a radio station—Cutforth 
planned to offer listeners in this town 
of 700 a mix of music from classical to 
beautiful and, of course, sports reports 

from the local high school. 
"It's an adventure in radio," Cutforth 

said. "You know, everybody who works 
in radio wants to own a station. Well, 
over the years I've collected a lot of old 
equipment and I guess I was closer than 
I thought!' 
Cutforth started in radio after gradu-

ating from high school in 1967 and work-
ing around a station. While studying for 
a degree in electrical engineering, he be-
came director of engineering for his col-
lege station. 
KURA will be automated, with one 

full-time employee who will act as 
manager, ad salesperson and sports 
reporter, and several part timers. From 
Cutforth's personal collection of about 
230 hours of music on tapes and CDs, 
he'll put together enough tapes to 
have a 30-cassette rotation plus eight 
CDs. 

Old but still working 
Among the "old" equipment that will 

be a part of KURA are Collins tube cart 
machines, RCA mics, a four-channel 
Telex tape deck for the production room 
and an FM antenna he picked up from 
a salvage yard for about $500. 
"This is a case where I can run a fru-

gal radio station that sounds good in a 
small town," Cutforth said. He operated 
a bankrupt station in Denver for 11 
months and said he believes he can pull 
KURA out of its slump. 
He is confident that he can turn the 

station around where others failed be-
cause he doesn't have to contend with 
a large debt service. 
"I'm going to back up," Cutforth said, 

"and hit it again!' 
For information from Tim Cutforth, 

call 303-937-1900. 
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NAB Opposes ANSI RF Draft 
by John Gatski 

Washington DC The NAB opposes a 
current draft revision of the American 
National Standards Institute (ANSI) RF 
radiation standard that would lower the 
exposure limit for the general public, but 
maintain the current limit for broadcast 
station workers. 
The seven-year ANSI RF radiation ex-

posure standard of WOO mW/cm2 may be 
revised by 1990, according to members 
of a subcommittee that is working on the 
two-tier draft revision of the standard. 
The new RF exposure draft includes a 

proposal to change the 1000 mW/cm2 safe 
exposure level for FM to 200 mW/cm2 for 
non-controlled (residential) areas, but 
leaving it at 1000 mW/cm2 for controlled 

exposure (station workers). 
IEEE Standard Coordinating Commit-

tee 28 on Non-Ionizing Radiation and its 
Subcommittee 4 have been charged with 
the task of developing the revised stan-
dard, which was originally established 
under the ANSI C95.1 Committee, said 
Subcommittee 4 secretary Dr. John 
Osepchuk, a researcher at the Raytheon 
Corp. 

Opposition from NAB 
NAB Engineering, Regulatory and In-

ternational Affairs Director Ralph Justus 
said the NAB is against the two-tier ap-
proach because it is based on public 
pressure more than scientific fact. 

Justus, a member of the IEEE subcom-
mittee, noted the NAB's objections at the 

FCC Targets Indecenc 
(continued from page 8) 
has occurred. 

Officials at each of the three stations 
said they were meeting with attorneys to 
plan a formal response to the Commis-
sion's charges. 
Larry Wert, VP and GM of WLUP, 

added that while he understands that a 
broadcaster's level of responsibility must 
be taken seriously, the FCC is address-
ing a gray area in its definition of inde-
cent programming. 

Take a look at Oprah 
"I'm a relative neophyte to radio; I 

come from a television background," 
Wert said. "With the visibility of TV and 
what goes on on Oprah and Donahue 
and Geraldo, it's hard to believe a more 
selective medium like radio where it 
takes more effort to make a choice on the 
dial is getting this much scrutiny." 
Wert said he had received hundreds of 

letters from listeners who "vehemently 

want to express their right to listen to 
that type of show if they want. They 
view it as an honest show. When you 
tune in to the Dahl and Meier show, 
you've known what you're going to get 
for 10 years." 
WFBQ's GM and VP Chris Wheat ex-

pressed surprise that the FCC had acted 
on a broadcast that was two years old, 
but otherwise, offered only that his at-
torneys were formulating the station's 
official response. 
John Peroyea, president of Narragan-

sett Radio Inc., associated with KSJO, 
said he preferred to withhold comment 
until the station had responded to the 
Commission. 
Maximum fines for the stations would 

as much as $10,000 in fines, two years in 
jail or both for the charges, according to 
the Criminal Code. 
For information from the FCC, contact 

the Office of General Counsel at 
202-632-7020. 

NRSC Responds to MSI 
(continued from page 3) 

spring NAB show and quoted in an in-
dustry trade publication. 
Modulation Sciences, through a letter 

by its attorney, has informed both EEIA 
and NAB, which conduct NRSC busi-
ness, that the paper was accepted at a 
meeting in which only subgroup mem-
bers were invited to participate and with-
out the NRSC having sought the diver-
sity of opinions mandated of standards-
making bodies by anti-trust considera-
tions. 
NAB maintains that although the 

working group discussed the paper, no 
action was taken and that during discus-
. sions staff was instructed to contact 
manufacturers and engineers involved 
with composite clippers for input. 
As of early September, Small had been 

the only manufacturer of such devices 
notified. Neither Frank Foti of Cutting 
Edge Technology, a well-known audio 
specialist, nor Jim Somich of Somich En-
gineering, another maker of a compos-
ite clipper, had been contacted. 
The next meeting of the working 

group was to be scheduled at a full 
NRSC meeting during Radio '89, accord-
ing to NRSC Staff Coordinator Stan Sa-
lek, an NAB staff engineer. 
Small said he was pleased NAB had 

responded to his inquiry, but noted that 
discussion of composite spectrum issues 
was not on the agenda of the full NRSC 
meeting scheduled during the Radio '89 
convention. 
Salek said the work of the group was 

not listed because it had not met since 
the issue was discussed during full 
NRSC meetings at the NAB spring show 
and the Consumer Electronics Show. 
On a related note, all references to the 

work of the NRSC FM subgroup on com-
posite clipping had been deleted from a 
Radio '89 convention session program on 
FM engineering. The topic was not in-
cluded for discussion during the session, 
although previous reports on the conven-
tion program had included it as a topic. 
Asked why a progress report on com-

posite transmission studies was not 
listed on Radio '89 schedules, as previ-
ously highlighted by the NAB Science 
and Technology Department, Salek said 
clipping is referenced in "general terms" 
in a paper on receiver design tradeoffs 
by Rick Zerod of Ford Motor Co. 
For information on the Composite 

Spectrum Working Group, contact Stan 
Salek at the NAB, 202-429-5391 or Chair-
man Ed Anthony of Broadcast Elec-
tronics, 217-224-9600. Call Modulation 
Sciences at 800-826-2603. 

group's June meeting in Tucson, AZ. 
"We objected to it because there is no 

scientific evidence that RF radiation af-
fects humans at the current limit," Justus 
said. 
Justus said public outcry over claimed 

RF radiation effects has triggered a rash 
of local government RF exposure limits 
and ANSI appears to be bowing to that 
pressure, despite lack of scientific re-

. . . the NAB is against 
the two-tier approach 
because it is based on 
public pressure . . . 

search to determine what "safe" ex-
posure is. 
A lower "unnecessary" limit could 

have an "adverse economic impact" on 
stations if they had to move their towers 
or raise the height to meet the standard, 
Justus emphasized. 

Hot topic 
RF radiation has become a controver-

sial environmental topic because it is be-
lieved by some researchers to cause in-
ternal body warming and other adverse 

health effects under certain conditions. 
The ANSI standard has been used as 

the de facto standard by most broad-
casters because no mandatory standard 
has ever been enacted. 

In the absence of a national mandatory 
standard, which the Enviromental Pro-
tection Agency ceased working on last 
year, local jurisdictions began approving 
their own standards, many of which 
have been more stringent and have been 
opposed by broadcasters. 

Seattle, for example, is considering a 
100 mW/cm2 exposure level, which is op-
posed by the NAB and numerous sta-
tions in the area. 
Despite NAB objections to the pro-

posed two-tier standard, Osepchuk said 
the majority of the 100-member subcom-
mittee, who are mostly from the scien-
tific community, supports it. 

"It's an idea that is catching on around 
the world," he said. "You have to be on 
the safe side. It doesn't make sense to 
treat a person in his home the same as 
you would someone at a transmitter!' 
AM transmitter emissions also are af-

fected by the new standards draft, but 
in the opposite direction. The new stan-
dard would leave the AM electric field 
strength the same as the current limit 
and relax the magnetic field limit, ac-
cording to Justus. 
For information, contact Ralph Justus 

of the NAB at 202-429-5341 or Dr. John 
Osepchuk of IEEE Subcommittee 4 at 
617-860-3320. 
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Point-Counterpoint On 
Modulation vs. Quality 
G. Ogonowski and R. Orban 
(continued from page 5) 
tion between the main program and the 
subcarrier(s). 
The bottom line is simple: At present, 

we have grossly insufficient data regarding the 
effects of such increased modulation upon 
adjacent-channel interference and receiver dis-
tortion. We believe that the Commission 
must carefully weigh any such effects. 
Given the huge number of receivers of 
widely disparate circuit design in the field 
(however all designed to receive signals 
transmitted using current industry 
modulation practices), responsibly as-
sessing the effects of increased peak 
modulation will be a huge task—but a 
necessary one. Without such thorough 
investigation and study, we believe it is 
exceedingly irresponsible to sell a prod-
uct which encourages radio stations to in-
crease transmitted deviation. Small 
preaches "quality;' but we all know that 
a large number of individuals in our in-
dustry will instead read "loudness." 

It is possible that some specification for 
weighted peak measurement may per-
mit the amount of audio peak limiting 
to be decreased (and/or overshoot con-
trol to be eliminated) while reducing the 
customary loudness penalty and with-
out increasing interference or receiver 
distortion. We submit that the algorithm 
for such weighted testing is still un-
known, and that any proposed al-
gorithm must be rigorously tested (pos-
sibly through the NRSC, and certainly 
with the cooperation of receiver 
manufacturers) before being adopted by 
the industry. It must be "loophole-
proof": any meter meeting the proposed 
specification must agree closely with any 
other meter on all program material. Above 
all, it must not degrade quality by in-
creasing interference or distortion. 

o 
Greg Ogonowski is the owner of Modula-

tion Index, Diamond Bar, CA: 714-860-6760. 
He is also technical director at Heftel Broad-
casting in Los Angeles: 213-465-3171. Robert 
Orban can be reached at Orban Associates in 
San Francisco: 415-957-1067. 

E. Small 
(continued from page 5) 
will not cause problems in this area— ex-
cept, perhaps to the sales forecasts of the 
current generation of processing boxes. 
While ModMinder will allow lightly 

processed stations to increase peak devi-
ation, it is extremely unlikely to ever 
reach the 200 percent range. In fact, with 
most types of program material, peak 
deviations of 200 percent are not possi-
ble without exceeding occupied band-
width limits. With respect to adjacent 
channel interference, there is no insuffi-
ciency of data: When occupied band-
width limits are exceeded, adjacent 
channel interference occurs. This almost 
certainly accounts for what happened in 
the case of those very heavily processed 
Paris stations. 
We are NOT proposing altering oc-

cupied bandwidth limits. ModMinder 
simply allows stations to more fully uti-
lize their allowable occupied bandwidth 
under the current rules. 

In extensive monitoring with a meas-
uring circuit conforming to the old FCC 
Rule, the highest peak deviation we have 
ever observed was 160 percent, and this 
was on a station which was employing 
no peak limiting whatsoever at the time. 
For most stations, even after they remove 
clippers and reduce peak limiting, in-
stantaneous peak deviation should be in 
the range of 120-140 percent. Gross in-
creases in receiver distortion (another of 
Bob and Greg's concerns) at these modu-
lation levels are very unlikely. 

In closing, the critique acknowledges 
(finally!) the potential benefits of 
weighted peak measurement and 
stresses the need for flexibility and ex-
perience in determining the best al-
gorithm. Greg and Bob have under-
scored the validity of our design ap-
proach which allows ModMinder's 
measurement algorithms to be easily 
and inexpensively updated in the field, 
as additional data is gathered. 

Eric Small is VP, Eng. of Modulation 
Sciences, Inc. Call him at 800-826-2603. 
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Translators Form New Group 
(continued from page 1) 
translator sentiment by the NAB and 
other opponents of the service. 
For example, La Tour said the NAB 

supports and helped draft recent legis-
lation to stymie translator use, referring 
to the introduction of a bill by Rep. Mat-
thew Rinaldo (R-NJ) that contains a pro-
vision limiting their use. 
"The NAB hates us," he said. "That bill 

would basically put us out of business!' 
NAB Deputy General Counsel Barry 

Umansky said the NAB does not oppose 
all translators, but only those that do not 
offer a bona fide service to a needy com-
munity. 
"The NAB supports translators in the 

way they were originally envisioned by 
the FCC;' he said. 
Umansky said the NAB will oppose 

the new FM translator association if it 
promotes "misuse" of translators. 
At Tepco Inc., a translator manufac-

turer, Sales Manager Jerry Johnson said 
he has "mixed feelings" about the NAB's 
attitude toward translators. 
Tepco, which has made FM translators 

such as the J-317 10 W unit since 1978, 
also supports an FM translator-only as-
sociation. The company also makes TV 
translators. 
Johnson said the NAB's opposition to 

translators in crowded urban areas that 
are only used to further coverage area is 
understandable. But he said there is a 
legitimate need for them in other areas, 

in which continued opposition could 
jeopardize translators overall. 

Potential members of the new associ-
ation said they also need a more concen-
trated voice for FM translators because 
of their current group's, the National 
Translator Association, less than en-
thusiastic support. 
"We are not being represented as well 

as we think we should;' Las Vegas-based 
Outreach Radio Inc. President Bill 
Goode said. His company operates 
several translators in Nevada, Colorado 
and Arizona. 

He and other translator companies 
said the National Translator Association 
has drifted toward TV translators at a 
time when FM needs a lot of attention. 
"The other association (National Trans-

lator Association) has kind of drifted off 
toward TV ... and left FM in the dust;' 
Tepco's Johnson agreed. 
National Translator Association Presi-

dent Darwin Hillberry defended his as-
sociation's record on support of FM 
translators at the FCC and said the as-
sociation has not neglected FM transla-
tor issues as proponents of the new as-

sociation have suggested. 
Hillberry said their criticism may have 

been prompted by disappointment 
when the National Translator Associa-
tion did not support a proposal before 
the FCC that would have allowed satel-
lite programing via FM translator. 
"We felt it (suppport of the satellite 

programming via translator proposal) 
was not in the best interest of all our 
members;' Hillberry said. 
For more information, call John La 

Tour of Power Dupree Broadcasting Inc. 
at 1-800-544-6969, Barry Umansky of the 
NAB at 202-429-5456, Bill Goode of Out-
reach Radio Inc. at 702-870-3840, Jerry 
Johnson of Tepco Inc. at 605-343-7200 
and Darwin Hillberry of the National 
Translator Association at 307-856-3322. 

Ft. Lee FM Translator Battle Waged 
(continued from page 1) 
only in emergencies. 
Thirty seconds an hour isn't enough 

to meet the needs of a county with 
850,000 residents, Turro said. He peti-
tioned the FCC two years ago to permit 
24-hour local program origination on 
W276AQ. The Commission rejected his 
request because he didn't establish "com-
pelling public interest reasons" to war-
rant a waiver of the rule, according to 
FCC documents. 

Not the first attempt 
Turro took the FCC to appeals court. 

The court found merit in his case, he 
said, but decided not to second-guess 
the FCC's complex allocation procedures 
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—sending the engineer back to square 
one. 
Bergen needs local radio for local news 

and to warn of weather conditions and 
hazards, Turro argued. (Three educa-
tional FMs are assigned to Bergen 
County: WFDU, WRRH and WRPR.) 
According to Turro's petition, recent 

flooding caused $1.3 million in damages 
in the county. Bergen had a staggering 
154 hazardous chemical spills in the first 
quarter of 1989 alone. In March, a water 
main broke, leaving 750,000 residents 
completely without water for drinking, 
washing or fire protection. 
"The New York City radio stations can't 

cover these events;' Turro said in an in-
terview. "They are 50 kW, they get out 
50 or 60 miles. They can't cover every-
thing that happens in Bergen County, 
and I don't blame them!' 

Local support abounds 
Community members called out for a 

local radio station that could broadcast 
emergency news. Politicians and govern-
ment agencies joined in. 
The list of supporters on the record in-

cludes New Jersey Governor Thomas 
Kean, Senators Bill Bradley and Frank 
Lautenberg, congressional Representa-
tives Robert Torricelli and Marge 
Roukema and the New York Port 
Authority, as well as borough officials. 
County officials told the FCC, "It is no 

longer realistic to accept the fiction that 
Bergen County can rely on other 
metropolitan New York stations for local 
news, traffic reports, school closings, lo-
cal fund raisers, or coverage of local 
government meetings. ... (A)s each 
season goes by, the hardship becomes 
more intense!' 
With these endorsements in hand, 

Turro returned to the FCC on 28 July 
with a beefed-up request for waiver of 
the local origination rule. The Commis-

sion did not dismiss this filing as moot 
in light of the previous finding. Instead, 
it placed the petition on public notice 
and is soliciting comments. 
To date, there has never been a formal 

filing against the proposal—either at its 
earlier stages or at the current stage. 
Comments were due 5 September, with 
the NAB—which has a long standing op-
position to translators—promising to file 
in opposition. 
"The NAB probably knows in their 

hearts that this station is needed;' Turro 
said, "but they are concerned about the 
hole in the dike (setting a precedent). 
"We're saying, it's the largest county 

without FM service and it's in New Jer-
sey. The FCC's allocations system has 
failed miserably in New Jersey," he con-
tinued. "New Jersey and Delaware have 
probably the worst dole of radio frequen-
cies in the country!' 

An exception to the norm 
Turro's attorney Ray Kraus said that 

the W276AQ proposal is "not the open-
ing wedge to low-cost competition for 
broadcasters. There are very few areas 
that will ever be in a position to dupli-
cate the showing we've made. This is 
such an unusual case; it's an engineer-
ing purple cow. 

"Also, we've told the Commission that 
we are fully prepared to be bound by all 
the requirements that apply to full-
service stations: equal time, lowest unit 
rate, EEO. Nobody can say that we have 
any special dispensation in comparison 
to full commercial stations!' 
The petition outlines an ambitious 

slate of programming for the station. 
With local origination capability, 
W276AQ will have a minimum of 20, 
five-minute newscasts per day. On a 
weekly basis there would be a minimum 
one-hour telephone talk program ad-

(continued on next page) 
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Translator Seeks FM Privileges 
(continued from previous page) 

dressing issues of local interest. 
The station would broadcast at least 

168 free PSAs a week, and local disaster 
information would be aired immediately 
with the aid of direct lines to county po-
lice and emergency agencies. 
Kraus said his client has shown that 

there is "no conceivable way" to allocate 
any Class A or B channel to Bergen 
County. "But we went beyond simply 
showing that there was no A or B avail-
able. A translator is a secondary service, 

and could be knocked off the air by a 
change in allocations elsewhere. 
"However, it seems extremely unlikely 

that the situation would arise in which 
this station was on the air for a while and 
then there would be a change in alloca-
tions requiring the translator to go off the 
air—raising the specter that people 
would have gotten used to a local signal 
and then would be deprived of it. So it's 
doubtful that the translator would be 
displaced in the foreseeable future!' 
Turro dismissed the idea that he's 

merely looking toward creating a low-
power FM network. "I have a translator 
in Stamford, CT, rebroadcasting WQXR, 
and one on the Jersey Shore that 
rebroadcasts WHTZ. I have no intention 
now or 20 years from now of petitioning 
the FCC for local origination on those 
translators. Those markets already have 
FM service, and I would be foolish to use 
these little 5 and 6 W translators to com-
pete with full-service stations!' 
What happens if the FCC rejects the 

proposal a second time? 

"Congressman Bob Torricelli has stated 
to local newspapers that he will work 
with Senator Bill Bradley to pass this 
proposal into law if the Commission 
doesn't grant it," Turro said. "The law 
would allow this particular translator to 
do local origination. 
"I'm just an engineer who came up 

with an idea!' he said. "I applied; they 
denied. I appealed; they denied the ap-
peal. I took them to court, and now I'm 
back again. I won't go away. If I don't get 
it, it will be passed into law. And when 
I do get the station, I better do one hell 
of a good job, or I'm in trouble!' 
For information on the translator pro-

posal, contact Ray Kraus in Washington 
at 202-467-5700. 

Voting On r 
In SBE Race 
by Alan Carter 

Kansas City MO The results of the 
first contested SBE presidential election 
in several years will be announced dur-
ing the Society of Broadcast Engineers 
national convention here 5-8 October. 
Candidates Brad Dick, radio technical 

editor for Broadcast Engineering, and 
KXKL-AM/FM Engineering Director Paul 
Montoya both said reaction to the cam-
paign has been "positive!' 
Other offices are uncontested, but 11 

people are vying for six, three-year term 
seats on the board of directors. 
Voting is by mail ballots, due to be 

received at national headquarters by 28 
September. 
Dick said engineers are looking to SBE 

to address their concerns about changes 
in the industry. 
"Engineers want to know if they are 

going to have a job tomorrow," he said. 
"People are saying it (the industry) has 
changed a lot." 
Dick said SBE needs a president with 

experience in both radio and TV to lead 
the society as broadcast engineering 
faces this evolution. "People have talked 
to me and said it (the choice in candi-
dates) is a clean cut choice," he said. 
Montoya said SBE members have 

questioned him about the direction SBE 
is taking and have suggested that the so-
ciety has become a "stagnated group!' 
Montoya also said members have sug-

gested that SBE consider an engineering 
education program within a station for 
non-technical people such as general 
managers and program directors. Also 
suggested was continued education for 
engineers as managers. 
Another area people have noted, Mon-

toya said, is the national convention. He 
said some members say it is too costly 
to attend both regional SBE shows and 
the national convention. 
Other candidates and offices to which 

they are seeking election are: Richard 
Farquhar, Columbus, OH, VP; Paul 
Lentz, Toledo, OH, secretary and Wil-
liam Harris, Denver, treasurer. 
Nominated for the board are: Phil 

Aaland, Tucson, AZ; Frederick Baum-
gartner, Aurora, CO; Terrence Baun, 
Milwaukee; Dennis Behr, Madison, WI; 
Stephen Bramham, Smyrna, GA; Dane 
Ericksen, Burlingame, CA; William 
Hineman, Indianapolis; Charles Kelly, 
Quincy, IL; Joseph Snelson, Lenexa, KS; 
Tom Weems, Simi Valley, CA, and Larry 
White, Tulsa, OK. 

Now Class A's can 
go First Class! 

If your Class A is planning to move up 
in power, Harris' new HT 7FM transmitter 
is ready to take you there, first class. 
With up to 8 kW output, it's the perfect 
choice to upgrade Class A facilities. And 
the new HT 7FM represents some of Harris 

engineers' most advanced thinking on the 
subject of FM transmitter design: 

• 55W THE- 1 Exciter, with ultra-linear VCO, 
sounds as good as it specs 

• Broadband solid state RF driver for the 
utmost in reliability 

• High efficiency single tube in a wideband 
1/4 wave PA output cavity for superior per-
formance 

• Automatic AC restart, VSWR foldback and 

power ,control functions 

• FLEXPatch- RF patching keeps you on 
the air in an emergency 

• Single phase power standard, three phase 
power available 

• Full remote interface standard 

• Unsurpassed factory support 

Need a replacement for an older transmit-
ter? Need more power? Don't just step up. 

Step forward, with a Harris HT 7FM. 

For more information on Harris RF pro-
ducts, call toll-free (800) 4-HARRIS, Ext. 
3021. And for the widest selection of studio 
products, call Allied Broadcast Equipment 
at (800) 622-0022. 

Hp.nnis tar 
Harris Broadcast Division • Marketing Department 

P.O. Box 4290 • Quincy. IL USA 62305-4290 
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Station Sales Skyrocket in LA 
(continued from page 1) 
have a commercial classical music radio 
station. 
The format change, which has caused 

staunch vocal opposition from cultural 
leaders and classical music fans here, 
comes in the wake of the 18 January pur-
chase of KFAC by Evergreen Media 
Corp. of Dallas for $55 million. It was the 
highest price ever paid for a classical mu-
sic station. 
The KFAC change follows another sig-

nificant Los Angeles station sale in 1989. 
KIQQ, a soft rock station, was sold to 
Westwood One for $56 million and hours 
later, on 17 March, a new high energy 
rock programming concept called "Pirate 
Radio" was born. 

"In the broadcasting industry, Los An-
geles is the pot of gold at the end of the 
rainbow;' said Ray Stanfield, chairman 
of Chapman Associates, a radio broker-
age firm. "Most of Los Angeles is in a 
car. It's a city on wheels. The area is ge-
ographically vast. The automobile mar-
ket here is larger than anywhere else!' 

A city on wheels 
Indeed, nine million radio-equipped 

autos roam LA's 650 miles of freeways 
and 22,000 miles of surface streets. Traf-
fic is so heavy that 7.2 million Southern 
California commuters are delayed an 
average of 1.1 hours each day due to con-
gestion on the roadways. Many simply 
sit and listen to the radio. 

"I really look for—I can't tell you how 
soon—an FM station selling in Los An-
geles for $100 million;' said Roy Rowan, 

Beverly Hills-based vice president of 
Blackburn & Co., one of the nation's 
largest radio and television station 
brokers. 
But when station prices go so high, 

what happens to the diversity of pro-
gramming for listeners in the market? 

"Will we have less diversity in radio 
programming? The answer to that ques-
tion is yes;' said Stanfield. "Classical 
music will not generate the kind of rev-
enue you need to retire a $50 million 
debt. KFAC has been in the classical mu-

make the classical format profitable 
enough to support the new debt load. 

"I couldn't find a way to support that 
kind of debt with classical music even 
though KFAC has been the most profita-
ble classical station in the country," Gold-
farb said. He confirmed KFAC's operat-
ing profit was steadily between $2 and 
$3 million a year, far below what was 
needed to service Evergreen's huge new 
debt. 

"It's like any neighborhood when the 
real estate gets expensive," Goldfarb 

. . . the fertile ad climate has propelled 
record breaking prices for LA stations . . . 

sic business for years and it is, as they 
say in the trade, 'maxed out.' It was a 
very well-run station that was generat-
ing, for a classical station, significant rev-
enue. 
"The principal audience to FM radio 

is music and the great number of peo-
ple listening to music are listening to pop 
music—rock 'n' roll of some kind or an-
other," Stanfield said. "The jury is still 
very much out on formats like Pirate Ra-
dio. I don't know whether it's here to stay 
or not, but it has certainly made a big 
splash!' 

Not a snap decision 
KFAC's Robert Goldfarb, vice president 

of programming and operations, tried to 
help Evergreen Media find a way to 

Our Phono Preamp Sounds Best! 

Guaranteed! 
• • 

1 

feleitii • 

The eogitek BPA-200 
Balanced-Input Phono Preamp 

Only the BPA-200 has: 

• Isolated, passive equalization 

• Dip-switch input capacitance settings 

• Fully balanced outputs and inputs 

• Low-hum toroidal power transformer 

• 5-year parts/labor warranty 

• Full refund if it doesn't sound better 

than what you're using now! ( 15-day approval) 

Call 800-231-5870 
(Texas, Alaska, Canada 713-782-4592 collect) 

for full information, or call your Logitek Instant Action Dealer. 

fogitek Electronic Systems, Inc. 

said. "You just can't have businesses in 
the neighborhood anymore that can't 
pay the rent." 

FCC deregulation 
There is disagreement over whether a 

factor in the newly inflated radio prices 
was the FCC's 1982 elimination of the 
"three year ruler which prevented 
buyers of a radio station from selling at 
a profit in a period of less than three 
years. 
"The three year rule very decidedly 

had an impact," said Rowan, who noted 
the rule change allows for quicker station 
turnover and increased speculation in 
the radio station market. "It's anybody's 
determination whether that is good or 
bad. 

"I do know venture capitalists and they 
will back anybody where there is a good 
deal;' Rowan said. "But they want to tri-
ple their money in three years. And 
that's been done many times. Whether 
that will continue to be done all over the 
United States or not I don't know. I 
rather think not." 

Stanfield downplays any meaningful 
effect of the rule, whether operative or 

not. "Elimination of three year rule was 
simply a business convenience. The fact 
is most people who buy stations don't 
plan to sell them in one or two years. 
The average station turnover is probably 
once every seven years. 
"There are 10,000 stations out there 

Stanfield noted. "The sale of one in two 
years instead of three is not going to 
change mankind!' 
KFAC, soon to get new call letters, took 

early aim at its new competitor with a 
billboard placed along LA's famed Sun-
set Strip. Termed "an inside joker the 
sign proclaimed: "Pirate Radio, KLSX, 
KLOS Get Ready To Move Over and Let 
the Big Dogs Eat!" 

Trying to keep peace 
The format switch has not set well 

with the classical stations devoted 
listeners. 

In order to help soothe tempers, KFAC 
President and GM James deCastro an-
nounced the station would donate part 
of its extensive classical library to KUSC, 
a classically programmed public station. 
In addition, KFAC will give its call let-
ters to one of the KUSC satellites and 
make an unspecified cash donation to 
the public station. A print and on-air ad-
vertising campaign will try to steer clas-
sical fans to KUSC. 
But the KUSC signal is not as power-

ful as its commercial benefactor. KFAC 
broadcasts with 43 kW from Mt. Wil-
son with an antenna whose top is 2910' 
above sea level while KUSC is licensed 
to operate with 25 kW from Flint Peak 
in Glendale with an antenna height of 
667'. 
Ernest Fleischmann, managing direc-

tor of the Los Angeles Philharmonic Or-
chestra, was one LA cultural leader who 
expressed criticism of the radio situation. 
"What is at the bottom of this is the crazy 
leveraged buyout stuff that is going on 
throughout the radio business;' Fleisch-
mann said in a Los Angeles media in-
terview. "People buy stations with no 
money and then get themselves into 
such enormous debt they have to go for 
the lowest common denominator lis-
tener!' 

SEE THE FUTURE 
Come see the future of studio furniture for the 
1990's at the S.B.E. National Convention in 
Kansas City. Murphy Studio Furniture will be 
introducing our new line of elegant studio fur-
niture. The line will be the first in a series of 
new elegant studio and newsroom furniture. 

INTRODUCTORY OFFER 
Book an order at the show and we'll pay 

half the shipping to your facility. 

MURPHY  
STUDIO FURNITURE 

When it has to work right 

Circle 42 On Reader Service Card 

A 4153 N BONITA STREET • SPRING VALLEY CA 92077 • TEL (619) 698-4658 A FAX (619) 698-1268 
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FCC Releases C3 List 
Washington DC The FCC released its list of 149 Class A radio stations eligible 
for an upgrade to the new Class C3. The hike will allow the stations to transmit 
using up to 25,000 W with an antenna height above average terrain of 328'. 
The new class was established by the Commission 30 March. Reply comments 

on the upgrade assignments were due at the end of August. 
The 149 stations granted upgrades are as follows: 

KSBS-FM, Pago Pago, AS; KRBZ, Grand Canyon, 
AZ; KBLJ, La Junta, CO; WMMK, Destin, FL; 
KOWO-FM, Waseca, MN; KRRB, Dickinson, ND; 
KATK-FM, Carlsbad, NM; KWJY, Woodward, OK; 
KWVR-FM, Enterprise, OR; KORT-FM, Grangeville, 
ID; KYZZ, Wolf Point, MT; KBRB-FM, Ainsworth, 
NE; KLBN, Albion, NE; KMXQ Socorro, NM; 
KQAY-FM, Tucumcari, NM; KBXS, Ely, NV; KPAH, 
Las Vegas, NV; KWNA-FM, Winnemucca, NV; 
KKBS, Oklahoma City, OK; KKRS, Walnut, CA; 
KGFX-FM, Pierre, SD; KIQZ, Rawlins, WY; KDCZ, 
Delta Junction, CA; KXAZ, Page, AZ; KVVVM-FM, 
Show Low, AZ; KALQ-FM, Alamosa, CO; new sta-
tion, Port St. Joe, FL; KPOA, Lahaina, Maui, HI; 
WZRK, Hancock, MI; KLAN, Glasgow, MT; 
KWMG, Columbus, NE; KBUY-FM, Ruidoso, NM; 
KQIK-FM, Lakeview, OR; KROO, Breckenridge, TX; 
KBUX, Quartzsite, AZ; KCRE-FM, Crescent City, 
CA; KVIB, Albuquerque, NM; KADQ-FM, St. An-
thony, ID; KYEE, Alamogordo, NM; KRTN-FM, Ra-
ton, NM; KYXX, San Angelo, TX; KLRZ, Red Oak, 
IA; KLER-FM, Orofino, ID; KECH-FM, Sun Valley, 
ID; KKAN-FM, Phillipsburg, KS; KQKI-FM, Bayou 
Vista, LA; 'MX-FM, Sweetwater, TX; KOPI, Moab, 
UT; KSPN-FM, Aspen, CO; KGLM-FM, Anaconda, 
MT; KSWW, Raymond, WA; KTBA, Tuba City, AZ; 
KPOD-FM, Cresent North, CA; KUDO, Milton-
Freewater, OR; WMLB, Glenn Arbor, MI; KGUC-
FM, Gunnison, CO; WCMZ-FM, Sault Ste. Marie, 
MI; KDBM-FM, Dillon, MT; KIDD-FM, Bend, OR; 
KFYZ-FM, Bonham, TX; KKHQ Odem, TX; KPTX, 
Pecos, TX; KRDF-FM, Spearman, TX; KARB, Price, 
UT; KERM, Torrington, WY; KCBZ, Clarksville, TX; 
KVFC, Silverton, CO; WIGM-FM, Medford, WI; 
WWIS, Black River Falls, WI; KYKD, Bethel, AK; 
KWHQ-FM, Kenai, AK; KMXT, Kodiak, AK; 

KMMR, Malta, MT; KZOQ Missoula, MT; KATQ-
FM, Plentywood, MT; KDOT, Kimball, NE; KWRL, 
La Grande, OR; KICY-FM, Nome, AK; KRIT-FM, 
Bowie, TX; KAKN, Naknek, AK; KFSK, Petersburg, 
AK; KJCO, Yuma, CO; KXPO-FM, Grafton, ND; 
KOVC-FM, Valley City, ND; KFNC, Sulpher, OK; 
KIXC-FM, Quanah, TX; KSRL, Soldatna, AK; 
KPEN-FM, Homer, AK; KSTK, Wrangell, AK; 
KTNY, Libby, MT; KELY-FM, Ely, NV; KACA, 
Prosser, WA; KAQU, Huntington, TX; new station, 
Basile, LA; KHNS, Haines, AK; WAAH, Houghton, 
MI; WTKI-FM, Gulfport, MS; KRNY, Kearney, NE; 
KWDQ Woodward, OK; KRWA-FM, Waldron, AR; 
KNDY-FM, Marysville, KS; WGDN-FM, Gladwin, 
MI; KKEI, Imperial, NE; KOFM, Enid, OK; KRUN-
FM, Ballinger, TX; KSUA, College, AK; KJFP, Yakutat, 
AK; KNEI-FM, Waukon, IA; KNLV-FM, Ord, NE; 
KVEZ, Smithfield, UT; KVX0, Spokane, WA; KTOO, 
Juneau, AK; KDOA, Tulia, TX; KWYD-FM, Security, 
CO; KELR-FM, Chanton, IA; KMAV-FM, Mayville, 
ND; KSUP-FM, Juneau, AK; KRQS, Pagosa Springs, 
CO; KRJB, Ada, MN; WNMX, Newberry, SC; 
KIQN, Belton, TX; KPAN-FM, Hereford, TX; KLEN, 
Cheyenne, WY; KOTB, Evanston, WY; KCID-FM, 
Caldwell, ID; KWLV, Many, LA; KKDQ, Fosston, 
MN; WLSM-FM, Louisville, MS; KSTA-FM, Cole-
man, TX; KWKQ Graham, TX; KBTB, Bethel, AK; 
KKBC-FM, Baker, OR; KURY-FM, Brookings, OR; 
KLXS-FM, Pierre, SD; KMRE, Dumas, TX; KGH0-
FM, Hoquiam, WA; KING-FM, Fairbanks, AK; 
KKMX-FM, Hayden, CO; KBMG, Hamilton, MT; 
KLVM, Lewistown, MT; KHWY, Santa Rosa, NM; 
KXIT-FM, Dalhart, TX; KDIU, Dimmit, TX; KYXS-
FM, Mineral Wells, TX; KWCL-FM, Oak Grove, LA; 
KGVW-FM, Belgrade, MT; KDRF, Deer Lodge, MT; 
KWDG, Idabel, OK; WMFG, Hibbings, MN. 

THE WORLD'S BEST RPU SYSTEM 

JUST GOT BETTER 
Our new optional noise reduction system is extending the horizons of remote 
broadcasting. By combining the benefits of audio companding and adaptive 
filtering we have made remotes possible with receiver signal levels as low as 

one ( 1) microvolt, while providing increased system dynamic range and head 

room. 

The model 800-278 noise reduction system consists of two boards (one 

board replacing an existing board) factory installed in a RPT-30 (pictured 
above), RPT-15 or RPT-2 transmitter and one board factory installed in a 

AR-10, CR-10 or DR-10 receiver. 

Factory installation with new order 

Factory installation and Re-Test with operating used 
transmitter and receiver models listed above. 

MARTI 
(Call for scheduling) 

The performance-value leader in Broadcast Equipment. 

$400.00 

$500.00 

Marti Electronics, Inc., P.O. Box 661, Cleburne, Texas 76031-0661 
(817) 645-9163 Telex #794835 " Marti CLBN"FAX (817) 641-3869 

More Samples 
And Bits 

For The Buck. 

 1: 1:e4R: 1:41:1:AL: fite 

11.11 4.11. 11111110--2— — " a — 
JR. 

CD Player Excellence 
From Technics 

The SL-P999 CD Player from Technics is truly a 
marvel of audio excellence. 20-Bit signal processing 
and 8 Times oversampling assure outstanding signal 
fidelity. 4- Digital to Analog Converters (2 per channel) 
help achieve exceptional sonic clarity. Specially 
selected parts such as fast- recovery diodes and high 
capacity electrolytic capacitors help minimize 
distortion. 

For the broadcaster, the SL-P999 incorporates the 
cue-to- music feature. Simply select the cut you desire 
and the SL-P999 will automatically cue to the first sign 
of audio. In addition, a cue wheel is provided for manual 
cueing/search in 0.2 second increments. 

For under $500.00 you can own this outstanding CD 
Player. Call us toll free to order yours. 

EISIOW 
BROADCAST SUPPLY WEST 

America's Full-Time Broadcast Supplier 

1-800-426-8434 
ORDERS • INFORMATION • SPECIFICATIONS 
BSVV .7012 27th Street W • Tacoma, WA 98466 • FAX 206-565-8114 
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Reviving a Worn-Out Console 
A Guide to Making 
Cueing and Monitoring 
Circuits Work Properly 

by Bill Higgs 

Louisville KY We've been looking at 
ways to revamp that old workhorse: the 
console. 
We now have a gutted shell, a preamp 

transplant, a cleaned and painted (hope-

BOTTOM LINE 
BROADCASTER 
fully) front panel and a new outlook on 
life. Our rebuilt console is ready to go, 
right? Wrong. 
Every board, whether for on-air use or 

production, has several circuits used for 
housekeeping. These include remote 
starts, tally contacts, lighting and, of 
course, cue and monitor amps. 
Unless you are one of the small college 

stations using a refurbished Altec sound 
mixer (I know of at least one!), your con-
sole has controls connected to cueing 
and monitoring circuitry. In this install-
ment, we'll look at ways of making these 
features play properly. 

If you are working with one of the 

Figure 1. 

3 31, 

ground o, s.de 

tor unbalanced source 

ONE CHANNEL ONLY SHOWN 

really old boards, you'll likely find a 
bridging transformer of some sort or an-
other. Ancient (pre-1970) practice was to 
monitor program and audition lines by 
switching a pair of headphones or an au-

The monitor amps 
incorporated two 
stages for isolation 
from the line . . . 

dio amp directly across the lines them-
selves. In some cases (my old Sparta, for 
instance) the headphones were switched 
across the line with only a resistive pad. 
This was cheap, but lousy. Older 

"cans" varied between 600 and 2000 

ohms impedance, and were well deserv-
ing of their nickname. After all, this was 
a telephone technology and it expected 
a carbon mic on the other end. Fre-
quency response was usually terrible, 
but there were other problems as well. 

First of all, even the 2 K to 10 K im-
pedance reflected to the line was signifi-
cant to a line amp with a true 600 ohm 
output. The frequency response of the 
board output was usually rolled off and 
all the highs disappeared. 
Distortion figures suffered as well. 

Very few headphones, even modern 
ones, exhibit a constant impedance over 
frequency. Therefore the loading 
changed with frequency and harmonics 
become abundant. 
The same was true for VU meters, an-

other relic of the console's telephone an-
cestry. (Ever wonder why the program 

to prog 

H. or 

switch wiper 

switch is called a key? Ask a telephone 
old-timer ) 
Not only do VU meters load thé line, 

but they usually contain copper-oxide di-
odes. When these things conduct, they 
are anything but linear. Isolation resis-
tors help, but the distortion is there and 
measurable. 

Isolating circuits 
Our task, then, is to isolate the measur-

ing and monitoring circuits from the lines 
as completely as possible. Unity gain am-
plifiers with high-impedance inputs do 
this nicely, but in olden days this meant 
tubes, transformers and especially ex-
pense, which is what we wish to avoid. 
Modern chips perform the task easily. 
Figure 1 shows such a circuit in detail. 

The output impedances are low enough 
(continued on next page) 

PUT YOUR PC ON LINE 
WITH THE NEW PC ACCESSIBLE 

11/1FIC 1620 REMOTE CONTROL SYSTEM 

As a broadcast engineer, you want to utilize the newest PC technology that will work intelligently and make your job as easy as possible. The 
Moseley MRC 1620 is the first intelligent, PC-accessible, integrated package that will do just that. This cost-effective system consists of a 
stand alone Remote Terminal that allows an optional Control Terminal or IBM PC with TaskMaster20 software to monitor and control remote 
facilities from dedicated and/or dial-up control points. 

The MRC 1620 

-Operates as a stand alone dial-up 
Remote Terminal or with standard 
studio Control Terminal. 

-Dual communication ports at Control 
and Remote Terminal allow direct and 
dial-up access at either terminal. 

-Comes standard with 32 relay isolated 
commands, 16 telemetry and 16 status 
channels with filtered terminal blocks. 

-Front panel LEDs provide visual 
indicators of input channel and system 
status. Digital meter displays telemetry, 
channel value, calibration and limits. 

Moseley I 11 Castilan Drive 
Associates Santa Barbara. CA 
Incorporated 93117-3093 

a 

Flow General 
Company 

Make the Intelligent Choice! 
The MRC 1620 Remote Control System 

Phone 805 968 9621 

Telex 658448 
FAX: 805 685 9638 
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The TaskMaster20 Software 

-The easy to use software auto-
matically adjusts out of parameter 
conditions according to user defined 
control strategy. 

-Current alarm conditions are displayed 
on an "alarm" page. Up to 20 of the 
latest alarms and hourly log data from 
the last 30 hours (stored in battery 
backed RAM of the MRC 1620) can be 
reviewed at your convenience. 

-Monitors up to 63 sites. 

-Remote set-up attributes and calibration 
may be downloaded from the remote 
terminal and stored to disk for editing 
and future uploading. 

-Three levels of password security. 

For your free TaskMaster20 software 
demo disk, contact Moseley 
Marketing at 805-968-9621. 
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You Can Put New 
Life in Old Boards 
(continued from previous page) 
to drive 600 ohm phones or a high-
impedance stereo power amplifier 
directly. Should you desire a built-in 
headphone amplifier, get an LM377 
(1877) and a spec sheet. 
Because the circuit is inexpensive, I 

recommend you use one for the cans 
and one for the monitor. The muting cir-
cuit is also recommended—tie it into the 

mic key. 
The monitor amps incorporate two 

stages for isolation from the line and are 
straightforward in design. The 10 /LW 
capacitors should be tantalum for long 
life and good frequency response. The 
100 ohm resistors at the stage outputs are 
there for protection of the chip and of-
fer some isolation from the following 
power amplifier. 
Don't forget the 3.6 K series resistor in 

the VU circuit. Often these are built in, 
but in older boards they may be external. 
The audio op amps are NE5532s for 

good quality, while the meter amps are 
garden variety 741s (the 1458 is a good 
dual version). I have always been 
intrigued by console specs that are 
squeaky clean through the program 
channel, but monitor specs show much 
higher distortion, hum, etc. Build it right 

so you'll know what you are listening to. 
Air monitor inputs can be tricky, be-

cause of balanced/unbalanced outputs, 
ground loops and so forth. If your con-
sole has a transformer input (or if you 
have a 111C coil laying around), use it. 
Otherwise, the circuit shown in Figure 
2, a differential input, works well. 
For an unbalanced situation, such as 

older TFT mod monitors, ground one 
side of the input. This circuit, by the 

A. RF Specialties 
of Washington, Inc 
19237 Aurora Avenue N. 
Seattle, WA 98133 
Phone (206) 546-6546 
FAX (206) 546-2633 
John Schneider & 
James Kaplan 

B. RF Specialties of 
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D. RF Specialties of Texas 
P.O. Box 7630 
Amarillo, TX 79114 
Phone (806) 372-4518 
FAX (806) 373-8036 
Don Jones & Tim Hawks 

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

F. RF Specialties 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 
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FOR ALL YOUR 
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THE SPECIALIST 
NEAR YOU 

SYSTEM DESIGN 
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PRICING 
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Figure 4. 

U I = 4011. ground unused Inputs transIstors GP PNP 

way, is also handy to feed any balanced 
source into an unbalanced input, such 
as a console output into a cassette 
recorder. A resistive pad will help to 
match levels. 
A cue amp is easily made using the 

same summing amp circuit noted last 
time. Use the first stage into a small au-
dio amplifier as shown in Figure 3. Con-
soles vary as to how the cue circuit 
works, although most have a switch at 
the far counterclockwise position of the 
fader. If not, a small pushbutton can be 
added to the lower left of the knob. 

Bowing to modern times 
I couldn't resist one small concession 

to digital technology, as shown in Figure 
4. A three-way flip-flop circuit made 
from a 4011 CMOS and gate triggers 
small reed relays to perform the moni-

tor switching function. This circuit is 
handy, not only here, but for signal rout-
ing. If you have a rotary switch to do the 
job, fine—it will be less expensive. 
By now, you should have the old bat-

tle wagon up and playing—and we will 
have met our budgetary goal. Next time 
we'll look at some inexpensive console 
enhancements, including a discussion of 
mix-minusing techniques. So put on a 
good Buddy Holly record, watch your 
newly-isolated VU meters kick to a 
happy beat and impress the GM with 
some great sound. 

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 explain his 
patience with small market radio. He can be 
reached at 812-945-9414. 
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It's hard to stop. 

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 Becton Hill Road • Frazer, Pennsylvania 19355 

Tel: 215-644-1123 • Fax: 215-644-8651 
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Facts About Booster Synching 
by Martin Hadfield and Eric Lane 

Seattle WA How does an FM radio 
station serve an area within its licensed 
contour which is shadowed or blocked 
from its transmitter by terrain obstruc-
tions? 

Ideally, you place a second transmit-
ter where it will provide coverage to the 
obstructed area. A difficulty arises in the 
area where the main and secondary FM 
signals overlap. These overlap areas can 
cause more degradation of coverage than 
the secondary transmitter achieves. 

On-frequency boosters 
An FM booster is an on-frequency 

secondary transmitter; its purpose is to 
fill in areas within a station's contour, but 
not served because of terrain obstruc-
tions. 
The FCC rules affecting FM boosters 

changed in 1987. This enabled more ef-
fective booster operation and made 
wide-scale booster usage feasible for the 
first time. 
The old rules severely limited trans-

mitter output power of a booster. Under 
the new rules, the booster's transmitter 
output power can be up to 20% of the 
main station class maximum. This 
means that sizable obstructed service 
areas can now be served. As we will dis-
cuss later, however, more power is not 
always a benefit with a booster. 

Currently, treaties with both Canada 
and Mexico limit booster installations 
within 200 miles from these borders to 
a maximum power of 50 watts ERR 

Prior to the 1987 changes, the signal 

instead of an on-air pickup eliminates 
the limitations on booster site selection, 
and increases the choice of possible 
booster sites within a given area. 
An aural SIL link enables boosters to 

Figure 1. 

RECEIVER 
(88-108 MH.•) 

TRADITIONAL BOOSTER 

TRANSMITTER 
(88-108 MHz( 

had to be received at a traditional booster 
directly through space at 88-108 MHz. 
This created a problem in implementing 
traditional boosters, because it was crit-
ical that the transmitted booster signal 
be isolated from the booster receiver to 
avoid rebroadcasting and creating an RF 
feedback loop (see Figure 1). 
This also placed severe limitations on 

the choice of booster sites, since signifi-
cant distance and terrain obstructions 
were required to isolate the booster re-
ceiver from its booster transmitter. 
The new booster rules allow the sig-

nal to be delivered to the booster site by 
whatever means feasible. Delivering the 
signal to a booster with a microwave link 

Clean up 
For some listeners, waiting for things "you 
can't say on the radio" is part of the fun. 
But with today's free-wheeling talk radio 
formats, controlling what actually goes out 
on the air is more essential than ever. Now 
Eventide's BD941 and 942 Broadcast Audio 
Delays are here to make effective obscenity 
protection more affordable than ever. 

The stereo BD942 and mono BD941 give you six 
seconds of delay protection (or optionally, three, 
or even twelve). Yet they cost thousands less 
than Eventide's industry-standard BD980. You 
don't get the BD980's elegant Catch Up function 
or its other sophisticated features. But the BD941 
and 942 have an easy, convenient and totally 
reliable system of their own. 

OK, you're on the air, and someone's just opened his 
or her mouth a little too wide. Just hit the Delete 

RECEIVER 
(950 MHz) 

TRANSMITTER 
188-108 MHz) 

BOOSTER WITH SIGNAL 
RECEIVED BY STL 

be located where an on-air signal is not 
available, thereby increasing the areas 
which can he served. 

Using terrain obstructions 
The major problem in booster im-

plementation is manipulating the 
booster and the main signals so that the 
two do not overlap. Where they overlap, 
the signals will fight each other and in 
fact cause very severe multipath-type 
problems. (An improperly implemented 
booster can be thought of as a very ex-
pensive multipath generator.) 
When terrain obstructions such as a 

mountain block your signal and require 
the use of a booster to serve the far side, 

the obstruction causing the problem now 
becomes an asset. So, if you have a 
mountain in the way, hope it's a big 
mountain—one which can give maxi-
mum isolation between the main and 
booster signals. 

Exactly what happens in the signal 
overlap area? This area is the region 
where the signal strength of the main 
and booster signals are close enough that 
a receiver's capture circuits cannot lock 
onto either one. Typically, a receiver 
needs to distinguish in excess of 20 dB 
capture ratio between the two signals in 
order to provide effective capture. 
To keep the overlap area at minimum, 

the booster should cover as focused an 
area as possible. Traditional FM antenna 
site selection criteria include placing the 
antenna as high as possible with as wide 
a coverage as possible. 
With a booster, the opposite may be 

the case. Typically, you will place the an-
tenna low and have its beam fairly tight 
to focus on the area to be served. Going 
too high and too wide may cause exten-
sive areas of overlap. 

Figure 2 shows a map of the San Fran-
cisco Bay area, and depicts contour lines 
of equal signal strength from both the 
main and the booster transmitters. In 
this example, the booster transmitter is 
placed at a fairly high location and has 
significant overlap with the main trans-

(continued on next page) 

talk dirt cheap. 
button to delete an obscenity, and you're instantly 
back in real time. The BD941 and 942 delays also 
have a set of relay contacts that close automati-
cally when Delete is pressed. You can use the 
relay to start a cart or other device to fill the delay 
period. Then, after the delay period expires, the 
unit automatically switches back online for full 
delay protection. What could be simpler? 

The full bandwidth audio performance of the BD941 
and 942 is everything you'd expect from Eventide, 
the world leader in talk show delays. All at a 
price that makes talk cheaper than ever. How 
much cheaper? Talk to your broadcast distri-
butor, or call Eventide for the good news. 

Eventide 
the next step 

ONE ALSAN WAY • LITTLE FERRY, NJ 07643 • TEL: 201-641-1200 • FAX: 201-641-1640 
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Figure 2. Figure 3. 

Basic Booster Principles 
(continued from previous page) 
mitten 
Figure 3 shows the same station with 

the booster transmitter relocated to a 
much lower site near Pleasanton. An-
tenna placement, tilt and orientation 
now enable the target market to be 
served by the booster and the overlap is 
eliminated. 
When two signals are processed to-

gether by a receiver, there are significant 
problems caused by the lack of syn-
chronization in frequency, phase, modu-
lation level and delay time. 

Frequency and phase sync 
When the two transmitters have 

slightly different carrier frequencies, a 
beat tone at the difference between the 
two frequencies will occur in receivers in 
the overlap area. This beat tone is 
usually about 30 dB below the signal 
level, and is audible. 

Non-synchronized transmitters can 
drift by up to a few thousand Hertz and 
still be within FCC limitations. Also, if 
the two signals are not phase-
synchronized, you will hear self-induced 
multipath. 
With proper frequency and phase syn-

chronization, reception in an overlap 
area will not exhibit a beat tone and 
multipath-type anomalies will be greatly 
reduced. Additionally, a receiver's cap-
ture ratio will work more effectively 
when the two signals are synchronized 
and can usually provide effective capture 
with only 8 to 10 dB of difference be-
tween signals rather than the 20 dB nor-
mally required. 
This means that proper frequency and 

phase synchronization will reduce the 
size of the overlap area, as well as the 
level of the interference in it. 

Several schemes have been used for 
providing thi,, synchronization. One 

synchronization scheme uses a count-
down method from the carrier fre-
quency. Another uses an SCA to carry 
a timing reference signal. 
A new approach has recently been de-

veloped which uses the 19 kHz pilot sig-
nal as a reference time base upon which 
the main and booster transmitters can 
synchronize. In this scheme, all trans-
mitters synchronize on a stabilized pilot 
signal and are thus synchronized with 
each other. 

Modulation synchronization 
While frequency and phase synchroni-

zation are developed technologies, little 
attention has been paid until now to 
matching modulation levels and other 
complex waveform characteristics. 

Differences in modulation level be-
tween transmitters can severely degrade 
THD and noise performance in overlap 
areas. Laboratory tests as well as field 

DEVIATION DIFFERENCE (- H1 

studies show that as little as 1% differ-
ence in modulation levels between main 
and booster transmitters can result in a 
30 dB loss of sinad (see Figure 4). 
A recently developed process uses an 

IF interface between the STL receiver 
and FM exciter to achieve modulation 

synchronization. This process aims at 
avoiding demodulation of the signal to 
baseband after its initial modulation. 
By avoiding the baseband, and using 

exciters with like characteristics at both 
the main and booster transmitter sites, 
modulation synchronization can occur. 
A significant side benefit of this ap-

proach is that demodulation to baseband 
between the STL receiver and FM exciter 
has always been the limiting factor in sig-
nal quality. Using an IF interface not only 

provides modulation synchronization in 
a booster system, but will significantly 
improve the THD and SNR of an FM sta-
tion. 

Speed of light delay 
The last factor to be considered in 

booster synchronization is the path 
lengths that the two on-air signals travel 
to get to the overlap area. Because both 
microwave and on-air signals travel at 
the speed of light, different path lengths 
can result in signals arriving at different 
times. 

Tests have shown that if the signals ar-
rive more than 10 microseconds apart, 

(continued on page 40) 

Top talk show producers by it. 
Ask the talk radio leaders which audio delay they rely on for 

obscenity protection. The Eventide BD980 Broadcast Audio 

Delay is the industry standard because it sets the performance 

standards: Audio bandwidth, stereo separation and phase 

integrity, distortion and noise, convenience, and reliability. 

You can even use the BD980 in the production room to 

time-compress stereo commercials. 

For obscenity protection, the BD980 gives you up to 

10 seconds to intercept a " no-no." The moment you 

Dump to real time, the sophisticated deglitched 

Catch Up function starts rebuilding delay protec-

tion automatically and virtually inaudibly. 

How often do you need to get in and out of 

delay? How fast? It's easy with the BD980's 

exclusive Wait & Exit feature. 

Now even the busiest morning 

man can get in and out of delay 

for traffic reports, news or other live 

air-cued sources—without interrupting 

the flow of the show. 

If you broadcast talk that sometimes walks 

the line, make sure your safety net is the 

best: The BD980 Broadcast Audio Delay. Call 

your broadcast distributor. Without delay. 

Eventide 
tne next step 

ONE ALSAN WAY • LITTLE FERRY, NJ 07643 • TEL: 201-641-1200 • FAX: 201-641-1640 
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Seeking a Radio Curriculum 
by Ty Ford 

Baltimore MD Several months ago 
Producer'sk ilt' published the results of a 
scouting trip into education. It seems 
there are a lot of people in the industry 
who feel that college and university 
graduates often don't have the qualifica-
tions for even entry level positions. 
How come? One of the leading rea-

sons is that schools are often heavy on 
theory and light on practice. 
The primary importance of hands-on 

training is not so much to familiarize stu-
dents with the equipment as it is to al-
low them to perfect their operating and 

Use Your 
1989 Radio World 
Annual to find: 

• Top Ten News 
Stories of 1988 

• Earwaves 

• Convention Reviews 

• FCC Phone Listing 

• NAB Phone Listing 

• Industry Perspectives 

• Product Source Book 

• Supplier Source Book 

• Company Profiles 

• R/W Author Index 

• R/W Subject Index 

• Buyers Guide 
Reprints 

Don't have yours ? 
Get One Fast! 
Send $14.95 for 
each Annual to: 

1989 R/W Annual 
P.O. Box 1214 

Falls Church, VA 22041 

listening skills. 
The proper development of these skills 

(learning your chops) takes time because 
the student is also developing the abil-
ity to listen professionally. 
Students should be doing more 

projects and spending more time in the 
studio. Schools should be spending 
more money on the number of basic stu-
dios and not worrying about what new 
boxes are in them. 

PRODUCER' 
FILE 

In most cases, it's not what you use, 
but how you use it. And because stu-
dents can't be expected to have devel-
oped a good critical ear, the responsibil-
ity for direction lies with the faculty. To 
that end, faculty members who don't 
have a good sense of what's going on in 
the "real world" become a liability to the 
students and the system. 

In the previous article, I asked people 
to contact me with their recommenda-
tions for broadcasting schools that actu-
ally prepare graduates for the job mar-
ket. One of the most interesting 
responses led me to John Hitchcock at 
Vincens University in Vincens, IN. All of 
the faculty members at Vincens U. have 
professional experience. 
Although it's a two-year vocational 

community college, it operates two city-
wide cable FM stations, a 50 kW public 
radio FM, a 3 kW commercial FM and a 
1'V station! There are seven audio 
production studios, including an eight-
track studio, for basic through advanced 
courses. They also offer advanced MIDI 
courses and work with outside studio fa-
cilities to broaden the students' ex-
perience base. 

First semester students begin on-air 
work on the cable stations four weeks 
into the semester. Second year students 
work on the larger facilities. 

In addition to state-of-the-art consoles 
and equipment, the school also runs an 
older RCA slant-top console in one of the 
studios. 
"We know that the first job our gradu-

ates take may be at a place that doesn't 
have top-of-the-line equipment" says 
Hitchcock. "We want them to be as pre-
pared as possible!' 
For more information about Vincens, 

call John Hitchcock at 812-885-5359. 

Isothermal 
Isothermal Community College in 

Spindale, NC doesn't have quite the 
number of media outlets as Vincens. 
However, the school is in the process of 
building a tower site for WNCW-FM, 
which will put out 17 kW from a height 
of 6600 feet. It is also in the process of 
starting up a cable FM station. 
Andy Abdow, who works at WRFX in 

PUMP IT UP... I 

LEGALLY! 
The 

"DIVIDEND" 

FM Composite 

Filter* 

from Cutting 

Edge 

Technologies. 

°patent pending 

1 ill }ii 1.. 11/ 

Composite spectrograph of a major market CI lR at 110% 
legal modulation utilizing extreme composite clipping. 

The only composite filter available anywhere. 
The DIVIDEND gives you: 

• Full spectral protection to give you the most from your 
existing composite clipping/processing equipment 

• A 5% increase in main channel modulation LEGALLY 

• Full signal integrity for your SCA customers 

• All of the above with no loss of stereo separation 

Call to find out how you can be loud and legal: 

2501 W. Third Shed Cleveland, 011 44113 

Charlotte and teaches at Isothermal, 
started the radio/television program 
there five years ago. According to him, 
it's a model program so well designed 
that it attracts the attention of other 
schools. 
Aware of the problems many gradu-

ates face in getting their first job, Abdow 
says the curriculum was designed for a 
small number of students and empha-
sizes hands-on experience. 
Burr Beard, station director of soon-to-

be-on-the-air WNCW, agreed with Ab-
dow and furthered the point by saying 
that they prefer to speak in terms of au-
dio and video rather than radio and TV. 

In an effort to prepare students for the 
real world, Isothermal has expanded the 
curriculum to include writing, announc-
ing, equipment trouble-shooting, pro-
gramming, industrial/instructional 
video, advertising, sales, promotion, 
computer applications, law and manage-
ment courses. 
According to Beard, the two-year de-

gree offered gets jobs for most people, 
even though some major market stations 
prefer applicants with four-year degrees. 
For more information, call Isothermal 
Community College at 704-286-3636. 

NY state of mind 
Robert Mugrdechin attended Rock-

land Community College in NY state. 
Based on his experience there, he feels 
the school does a good job in preparing 
students for the "real world!' 
Being only 25 miles northwest of the 

Big Apple means you get lots of ex-
posure to major market work, the good 
and the bad. 
After ten minutes of being bounced 

from one office to another, I was about 
ready to give up when I was connected 
with Dr. Barbara Viniar, Dean of Instruc-
tional and Community Services. 
According to her, Rockland offers 

Liberal Arts degrees and Associates in 
Arts degree in a two-year curriculum. 
Communication Media Art program is 

a Liberal Arts degree. In addition, there's 
an Electrical Technology program for the 
more technical parts of production. 

(continued on page 31) 

SOLID STATE POWER 
The only real choice 
for class A upgrades 

CTE TRANSMITTERS 
• High Efficiency, Auto Protect, Digital Controls • First in 
the World with Real and Affordable Solid State High Power 
• Overall Efficiency greater than 50% 
CTE's VL5000 5 kW 
amplifier is actually five 
1 kW modules—if one 
fails the others keep 
you on the air! And it 
costs less than you'd 
expect. CTE is your 
maintenance-free FM 
solution for transmit-
ters, translators and 
synchronized FM. 

CTE LOW POWER FM 
77-s ,oeê, campus. community. remote and stano-
by applications 

I BSS 

• Wide range of low power systems 

• Cost effective 

• Maintenance-free 
• Unique digital PWM control 

circuitry 

• Makes FM possible in locations 

previously considered 

unservicable. 

• Compact, reliable, in-studio 
back-up 

6034 Arnberly Rd Canada 14161 662-3330 

Rex, GA 30273 Worldwide 

404i 3891966 CO! , 416i 692-4033 

INTERNATIONAL BROADCAST SUPPORT SERVICES 

We've made FM perform to the maximum the world over 
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THE PROFESSIONAL CD PLAYER 
FORME PROFESSIONAL CD PLAYER. 

Like all professional CD players, 
the new Technics SL- P1300 is tech-
nologically advanced. 

But you don't have to be a techni-
cal genius to operate it. 

In fact, even if you haven't spent 
years in the studio, 
it will only take 
you a few minutes 
to figure it out. 

You see, the SL-
P1300 is ergonom-
ically designed to 
give you greater 
control over playback than you've 
ever had before. 

Perhaps that's because it's built 
like a recording console. Which 
means the disc wel and all the other 
controls are right at your fingertips. 

First, the control panel features a 
long stroke sliding pitch control. It's 
continuously variable with a range of 
8%. In addition, it lets you restore 

quartz lock accuracy at the touch of 
a button. 

• There's also our 
two-speed search 
dial with audible 
pause. Which 
makes finding 
your in point 
extremely easy. 

Our profes-
sional CD player has other features 
professionals enjoy working with. 
Like one-touch memorization by time 
code, A-B repeat, and our exclusive 
rocker control search buttons. It's the 
digital equivalent of dragging your 

finger on the edge of a record. 
A great deal of thinking also went 

into things like our balanced outputs 
(10 dBm nominal into 600 ohms). 
There's even a port for a wired 
remote. And separate power supplies 
for digital and analog circuits. Given 
this, it's not surprising that its S/N 
ratio is 112 dB. 

If you're a professional CD 
player, chances are you're ready to 
hear what our professional CD player 
can do. 

Call your Technics representative. 
You'll find that our pro CD player isn't 
the only thing from Technics that's a 
pleasure to work with. 

Technics 
The science of sound 
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"STILL. . THE MOST 
AFFORDABLE 

FULLY PROFESSIONAL 
RECORDER ON THE MARKET:" 

%it) IPS 
4-TRACK IS HERE! 

Two new and still affordable versions of the most 
affordable fully professional recorder on the market 
join the A807 family— a 1/4" 2-track and a 1/2" 
4-track 30 ips High Speed recorder. 
Compare features, quality and price! You can't buy a 

2-track or 4-track recorder that offers the same level of 

advanced technology, plus Studer audio performance 
and renowned Studer quality— at any price. 

AGILE AND EASY TO USE 

Radio, post-production, or studio— in whatever 
audio environment you operate— like all A807's, these 

new versions are fast, full-featured machines for 
making quick work of your production tasks. 

A807 features include: • tape shuttle wheel • 
reverse play • right hand edit • tape dump • 

varispeed • multifunction tape timer and 
autolocator with programmable "soft keys" 
• digital setting of audio alignment parameters for 

3 tape speeds and 2 tape types • RS 232 port • a wide 
varitey of configurations available now, with more to 
come in the near future . . . 

STUDER AUDIO PERFORMANCE & RELIABILITY 
Advanced phase compensated audio-electronics, 
Dolby HX ProTM, a massive die-cast chassis and 

headblock . . . these compact recorders are built 
with the same quality, precision and full-sized 

Studer sonics that have been synonymous with 
the Studer name for four decades. 

So— if "affordable" is not the first word that 
comes to mind when you think of Studer— think again. 
Then call your authorized dealer and arrange a test 

drive of the new, affordable High Speed A807's. 

STUDER REVOX 
Studer Revox America Inc. 

1425 Elm Hill Pike • Nashville, TN 37210 • Phone (615) 254-5651 

Available from Studer Revox Full-Line Professional Products Dealers. 
Or contact us directly. Los Angeles (818) 780-4234. 
New York (212) 255-4462. Canada (416) 423-2831. 
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Courses 
in Radio 
(continued from page 27) 

The Communication Media 
Art program requires that stu-
dents go off campus to intern at 
a number of facilities in the 
area. Dr. Viniar said the trend 
of hiring teachers based on 
professional experience was 
working at Rockland. She was 
also familiar with the problems 
of getting funding to keep stu-
dios up to date. You can contact 
Rockland Community College 
at 914-356-4650. 

NW Missouri State 
Steve Griffen is news director 

and mid-day air person at KLIR 
Columbus, NE. His story gets 
the "Go For It" award. Accord-
ing to Griffen, while at NW 
Missouri State University, he 
contacted Rick Dees at KIIS-FM 
and asked to be an intern. It 
worked. 
NW Missouri State is a four-

year school. Speaking with 
John Jasinski, Director of Broad-
casting, I was told this kind of 
attitude is not at all unusual. 
Jasinski said within the last 
year, three student interns had 
been offered jobs before they 
had graduated. 
Curriculum, class size, and 

real world attitude all contribute 
to create a competitive curricu-
lum. According to Jasinski, class 
size is limited to 20-25 students. 
The 300 possible majors in Mass 
Comm combine to create a cur-
riculum which focuses on sales, 
production, promotion, news 
and sports. 
There are seven teachers in 

radio and TV, four of whom are 
assigned to the radio side. Ac-
cording to Jasinski, all four have 
recent professional experience. 
There are seven production stu-
dios from basic to four-track. 
Students begin working in real 
world situations during the first 
semester. 
Like many other good 

schools, NW Missouri State 
holds "industry days" where 
graduates and industry leaders 
are brought in to speak to stu-
dents. 
The school has two broadcast 

outlets: KXCV-FM, a profes-
sionally managed NPR affiliate 
run by a paid student staff; and 
KDLX, a commercial cable FM 
station. 
For more information about 

the curriculum, call John Jasin-
ski at 816-562-1333. 

NACB 
On a tip from Louisa Nielsen, 

executive director of the Broad-
cast Education Association 
(BEA), I contacted Doug Liman 
at the National Association of 
College Broadcasters. In 1988, 
Liman and others started the 
NACB in an effort to provide 
support for college radio and 

(continued on page 42) 

Leads on Broadcast-
Oriented Curriculums 

Houston State University 
Huntsville, TX, Mr. Bob Eubanks 

Dean Jr. College 
Franklin, MA, Mike Keith: 617-528-9100 

Full Sail Center for the Recording Arts 
Altamonte Springs, FL, Charlie Camorata 

Belmont College 
Nashville, TN, Bob Mulloy 

University of Miami 
Gary Lindsay: 305-284-2265. 

American Institute of Technology 
Ed Sheppard: 615-360-3300 

American School of Broadcasting 
Columbus, OH, Earl Bailey: 614-262-2453 

Berklee College of Music 
Boston, MA 

Transamerica 
Madison, WI 

Clemson University 
Clemson, SC, 803-656-3311 

Wake Forest 
WFTD 
Winston-Salem, NC, 919-761-5257 

CT School of Broadcasting 
Dick Robinson: 203-203-9988 

Institute for Communication Law Studies 
Harvey Zuckerman: 203-635-5147 

Columbia School of Broadcasting 
Rich Rynders: 213-469-8321 

Education Mgmt. Corp. 
Bob Peterson: 412-562-0900 

UCLA Extension Music Professions 
213-825-1901 

Sony Inst. of Applied Video Tech. 
Steve Gach: 213-462-1987 

Dual Domain Audio Tèsting 

, . 
There are two worlds of audio,,-.. analog and digital. These two domains share many 

basic attributes but when it'comes to audio testing, they'iaistinctly different. 
Until now custom 'hardware Was needed to test digital audio devices in their own domain.' 

Now the System One Duipiernain combines both analog and digital testing capability in one unit. 

ANALOG audio testing with System One Dual 
Domain is even more comprehensive than 

before. Data acquired can be further 
analyzed using the Digital Signal Processor, 
which adds harmonic analysis, waveform 
display and FFT spectrum analysis to the 

already extensive list of System One's 
capabilities. New version system software 

supports color VGA graphics and on-screen 
cursor function with numeric readouts. 

DIGITAL audio testing directly in the digital 
domain is available for the first time. 
System One Dual Domain provides signal 
generation, analysis and Input/Output 
capability and also mirrors familiar analog 
measurement techniques, now implemented 
digitally. The multiple-DSP architecture 
supports both AES/EBU serial and two-channel 
parallel inputs and outputs at a variety of 
sampling rates. 

Integrated analog and digital domain audio testing... only from Audio Precision. 

System One 
PO. Box 2209, Beaverton, OR 97075 
503/627-0832 1-800/231-7350 
FAX: 503/641-8906, TELEX. 283957 AUDIO UP 

INTERNATIONAL DISTRIBUTORS Austria. Eastern Europe: ELSINCO elektron GmbH 222871751 Benelux: Trans European Music NV. Elitism+. 10;4 41+1,0111 Canada: Giggling'', Ltd 
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The Venerable Vacuum Tube 
This is the final installment in a 12-part series 
called An Introduction to Active Devices. 
Readers who have registered with Northern 
Virginia Connnunity College will receive a test 
in the mail. The College will mail a test to you 
the first week of October 1989. 
Complete the test and return the answer 

sheet to the college. PLEASE USE A PEN-
CIL TO MARK YOUR ANSWERS ON 
THE ANSWER SHEET. All students who 
passed the test should receive continuing edu-
cation certificates no later than December 1989. 

For more information, contact the Director 
of Continuing Education, Annandale Campus, 
8333 Little River Turnpike, Annandale, VA 
22003, or call 703-323-3159. 

by Ed Montgomery 

Figure LEAD 

PLATE 

FILAMEN I 

Part XII of XII 

Figure 2. 
CONTROL 
GRID 

Annandale VA The active device that 
led to all of the electronic developments 
we have today was the vacuum tube. Of-

Figure 3. 
ANODE 

CONTROL GRID 

ten left out of many study courses, this de-
vice still plays a role in electronics today. 
The vacuum tube was developed from 

the experiments of Thomas Edison in 
1883, after he invented the incandescent 
light bulb. At one point Edison placed a 
metal plate within the glass envelope. 

It takes plenty of 
guts to back our 
products this solidly. 
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. 

No wonder stations in both large and 
small markets have been using QEI 
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." 

egEt  
Quality • Engineering Innovation 

QEI Corporation • One Airport Drive, P.O. Box D 
Williamstown, New Jersey 08094 
Toll-tree 800-334-9154 • Fax 609-629-1751 
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When he applied a positive voltage to 
the plate, he noted a current flow. In later 
years this current flow was termed the 
"Edison Effect." 

In 1905 J.A. Flemming developed the 
diode. An extension of Edison's research, 
this was the first practical vacuum tube. 
Known as the Flemming Valve, it con-
sisted of a filament (cathode) and a metal 
plate (anode) in a glass envelope (see 
Figure 1). 
This valve along with all its successors 

worked on the principle of thermionic 
emission: If a piece of metal (cathode) is 
heated until incandescent, electrons will 
fly into the space surrounding the metal. 

If a positive voltage (anode) is placed 
in the same vacuum, then electron flow 
from negative to positive (cathode to an-
ode) will be present. Unlike solid-state 
devices, vacuum tubes have no minority 
carriers. There is pure electron flow. 

First amplifying tube 
The first tube that could amplify a sig-

nal was developed by Dr. Lee DeForest 
in 1906. DeForest placed a third element 
in the glass envelope. The control grid 
(illustrated in Figure 2) varied the 
amount of current that could flow be-
tween the cathode and anode. DeForest 
discovered that a very small change in 
voltage on the grid resulted in a very 
large change in plate current. 
The plate, grid, and cathode are simi-

lar to the collector, base, and emitter of 
a transistor, or the drain, gate, and 
source of an FET. The tube's plate cur-
rent can be cut off if a sufficiently high 
negative voltage is applied to the grid. 
Removing the negative voltage allows 
the plate to be saturated with electrons 
resulting in maximum current flow. 
Over the years vacuum tubes were 

modified to improve performance. The 
tetrode (Figure 3) contains an additional 
"screen" grid. It is operated at a positive 
potential assisting in the acceleration of 
electrons to the plate. 
The screen grid makes the current 

flowing between the cathode and plate 
less influenced by changes in the plate 
voltage, and almost entirely by the con-
trol grid. This action increases plate re-
sistance, lowering the loading on other 
amplifiers. The tetrode also reduced the 
capacitance that exists between the cath-
ode and plate allowing the tube to work 
more effectively at radio frequencies. 
The pentode was another adaptation 

of the audion containing a third grid. 
Known as the suppressor grid, it usually 
operates at whatever the cathode voltage 
is. This negative voltage next to the plate 
tends to stop electrons from hitting the 
plate and dislodging other electrons. 
The pentode exhibits a much higher 

amplification level than tetrodes and tri-
odes along with a very high plate resis-
tance. Until the development of field ef-
fect transistors (FETs), tetrodes and pen-
todes were used exclusively in high 
power audio and radio-frequency ampli-
fiers while junction transistors handled 
audion and switching functions. 

Design evolution 
Over the years variations of these 

tubes were designed to meet special 
needs. The "variable mu" or "remote 
cut-off" tube was employed in mobile 

(continued on next page) 
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Active Devices Fall Section 
Annandale VA Due to the many requests for enrollment in Introduction to 
Active Devices, Northern Virginia Community College has offered a fall section. 

Individuals interested in taking the course must fill out the application form 
below and mail it to Northern Virginia Community College. 

If you need to obtain the course material (any or all of the 12 installments 
which appeared in Radio World), they can be obtained by sending an addi-
tional check or money order for $10, payable to Edward T Montgomery along with 
your registration fee to the school. (Do NOT contact Radio World for reprints.) 

All registration and requests for material should be received by Northern Vir-
ginia Community College not later than 1 November, 1989. 

NORTHERN VIRGINIA COMMUNITY COLLEGE 
Director of Continuing Education, Annandale Campus 
8333 Little River Turnpike, Annandale, Virginia 22003 
(703) 323-3159 

Please enroll me in the Community Service Program listed below: 

Name   Home Phone   
FIRST NAME MIDDLE INITLAL LAST NAME 

Address   Business Phone   

City   State   Zip Code   

Social Security No. 

Course Title  Introduction to Active Devices 

Course Code  BCST912.01N 

Fee $ 20.00 

Course Date(s) and time 

How did you learn about this course? Received brochure in mail, Newspaper advertisement, 

Library. Referral Radio/TV announcement Other 

Enclosed is my check payable to Northern Virginia Community College. I understand that enrollment may be limited 
and if the course is cancelled for any reason, my check will be refunded in full. 

For office use: SA 91   RU 97 SD 91 RU 98 

Tube Developments 

(continued from previous page) 

receivers to improve reception. Beam 
power pentodes permitted higher am-
plification and reduced harmonic distor-
tion. Figure 4 is an example of specialty 
tubes employing various tube configu-
rations permitting them to rectify, 
switch, and amplify within one glass 
envelope. 
Vacuum tubes still play a part in 

modern electronics. Often they are 
used in power audio systems and trans-
mitters. Their ability to withstand power 

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 worked as a broadcast 
engineer for several radio stations. 

Il 
Ron Radio Comm, Inc. 

P.O. Box 201 
Brightwaters, NY 11718 

Energy Onix FM Transmitters 
•Low Power-
loo - 1000 Watt Solid State 
Broadband-NO-TUNING -REQUIRED 
n Medium Power 
1.5kw to 12kw Single Tube 
Proven Grounded Grid Design 
Including the MK-7.5 The only 
transmitter made for the Class A power 
increase. 
@High Power 
15kw, 22kw, 25kw, 30kw di 40kw 
2 Tube Proven Grounded Grid Design 

Before you spend TOO MUCH 
on Bernie Wise's OLD 
DESIGNS Call us! 

800-666-3525 
5I6-665-6482fax 

surges and lightning strikes still ex-
ceed what solid state devices can with-
stand. 
The main drawback of tubes is the 

fragile nature of construction, size and 
the amount of power required to make 
them operate. 

Where Does Your Signal 
REALLY GO? 

CDS Propagation maps are based 
on extensive REAL WORLD meas-
urements. CDS combines field 
research, detailed 3 ARC second 
terrain data and vegetation/urban 
attenuation data to produce the 
most accurate depiction of service 
available today. 

Not just Terrain Shielding 

PROPAGATION STUDIES 

• 3 Color graphics 
• Finished product—with base map, 
ready for display 

• Calibrated with actual meas-
urements 

• 1:100k, 1:250k or 1:500k scale 
maps 

• 1 week delivery 
• FM, TV & LM services 

For more information or to receive 
a sample map, call Rich Biby at 

(703) 534-0034 

Communications Data Services 
6105E Arlington Blvd. 

Falls Church, Virginia 22044 

The 
Carts You 

Can Count On 

From The Supplier You 
Can Count On 

Demanding broadcasters around the world count on 
Audiopak broadcast cartridges for consistent response, 
dependable quality and outstanding reliability. High-
performance tape formulations, superior coating 
processes and rugged, "no-maintenance" casing 
designs have made Audiopak the international 
standard. Why settle for other broadcast cartridges? 
Getting "workhorse" A-2s, "stereo" AA-3s or "digital-
ready" AA-4s is as easy as picking up your phone. 

11EISIN 
BROADCAST SUPPLY WEST 

America's Full-Time Broadcast Supplier 

1-800-426-8434 
ORDERS • INFORMATION • SPECIFICATIONS 
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FCC Plan May Help 
AM Coverage Area 
Allows AM Stations to 
Receive Interference Up 
To the 1 mV/m Contour 

by Steve Crowley 

Washington DC Today, most AM sta-
tions are in the frustrating position of 
seeing population grow beyond coverage 
areas that were adequate decades ago. 

CONSULTANTS 
CORNER 

Many stations can't provide service to 
these new areas due to rules prohibiting 
overlap of their 0.5 mV/m contour with 
the 0.25 mV/m contour of another co-
channel station. They would otherwise 
gladly accept some interference within 
areas of the newly expanded 0.5 mV/m 
contour, if it meant an overall improve-
ment in service. 
Some stations don't have that handi-

cap. They are able to increase power or 
let out their patterns accepting interfer-
ence up to their 1 mV/m contour, main-
taining, of course, full protection to other 

stations. 
This is possible due to Section 73.37(b) 

of the FCC Rules. In essence, the rule 
states that interference may be received 
up to the 1 mV/m contour of those facili-
ties providing first service—either to a 
community or to a substantial portion of 
their service area. 
This rule has worked well and has al-

lowed the construction of facilities that 
are able to more efficiently serve the 
public. Many stations, of course, are not 
providing first service, and cannot take 
advantage of the rule's limited applica-
tion. 

Eliminating restrictions 
This may be changed if the FCC 

adopts a rule proposed in Mass Media 
Docket 88-376. It would eliminate the 

interference will be able to be received 
within the 0.5 mV/m contour, it will only 
occur in those areas not presently served 
by the station. No existing service will 
be lost. 

Here's an example. In Figure 1, Station 
A is shown operating with 1 kW and a 
suppressed pattern in order to avoid pro-

Anything involving interference sounds 
bad in this case, it isn't. 

retrictions of 73.37 (b) and allow any AM 
station to receive interference up to its 
1 mV/m contour. 
Anything involving interference 

sounds bad—in this case, it isn't. Though 

RDL PRODUCT FOCUS: 

AUDIO DISTRIBUTION AMPLIFIER 

Actual Size 

• BRIDGING INPUTS 
• BALANCED OR UNBALANCED INPUTS & OUTPUTS 

• GAIN ADJUSTABLE FROM "OFF" TO + 20 dB 
• OUTPUTS ISOLATED BY SEPARATE AMPLIFIERS 

• DC CIRCUITRY FOR RDL'S RENOWNED CLARITY 
• AVAILABLE MONO 1 X 3 OR STEREO 2 X 6 

STA-1 

STA-3 
STA-6 

STM-1 
STM-2 

STP-1 

STD-1 

STF-5 
STR-19 

OTHER "STICK-ON" PRODUCTS INCLUDE: 

Electronic Transformer, Two channel 

3 Watt Power Amplifier, Mono 
6 Watt Power Amplifier, Mono 

Mic PreAmplifier, Fixed gain 

Mic PreAmplifier, Variable gain 

Variable Attenuator, Two channel 
Divider/Combiner Network, 150 or 600 Ohm 

Fixed Tap Speaker Pad, 5 taps 

19" Rack System, Holds up to 15 "STICK-ONs" 

RADIO DESIGN LABS 

SPECIALISTS IN PRACTICAL PRECISION ENGINEERING 
For Application drawings or further information, Phone (805) 684-5415 

hibited overlap of its 0.5 mV/m contour 
with the 0.25 mV/m contour of a co-
channel Station B. 

In Figure 2, Station A takes advantage 
of the proposed received-interference 
rule to increase its power and let out its 
pattern. The interference area is that area 
within Station As 0.5 mV/m contour 
where the 20-to-1 desired-to-undesired 
ratio is not met. 
Note that the interference is in areas 

not presently served by the station. 

Though there is now interference within 
the 0.5 mV/m contour of station, the serv-
ice that is subject to interference will still 
be better than it was before. 

Not about negotiation 
The proposed rule is not about 

negotiated interference. No agreements 

can be made to infringe on existing serv-
ice areas. Full protection must be main-
tained to other facilities. 
Some stations will not be able to take 

advantage of the new rule. This will be 
the case where the limiting factor is 
interference-caused instead of 
interference-received. 
Also, if the improvement is only mar-

ginal, the station may not find it eco-
nomical to implement. For many AM 
stations, though, adoption of the pro-
posed rule will free them to make a sig-
nificant AM improvement today. 

um 
Steve Crowley is a registered professional 

engineer with the consulting firm of du Treil, 
Lundin & Rackley, Inc. He can he reached 
at 202-223-6700. 

AUTOMATIC 

• SWITCH TO SECONDARY OR TERTIARY 
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• SWITCH TO SECONDARY OR TERTIARY 
STEREO INPUTS ON PRIMARY LOSS 
OF AUDIO 

MI LOSS OF CHANNEL CORRECTION 

• AUDIO POLARITY CORRECTION 

• User programmed sequence and time delays 

IIII On-line audio monitoring and stereo audio 
switching 

• Microprocessor based 

• Audio error alarms and level matching 

AND MORE... CALL OR WRITE 
FOR COMPLETE DETAILS 

TITUS 

TECHNOLOGICAL 
LABORATORIES 

77 Kreiger Lane, Glastonbury, CT 06033 
(203) 633-5472 
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Don't Be a Know-It-All Boss 
by John Cummuta 

Downers Grove IL Nobody likes a 
know-it-all. You've heard that, and it's 
true. But you may not have heard that 
no business or department within a 
business can thrive under the direction 
of a know-it-all. King Solomon, consid-
ered by many to be the wisest man who 
ever lived, taught that there is wisdom 
in a multitude of counselors. 

MANAGER 
Now, while I don't believe that old 

Solomon was fostering decision-making 
by committee, I do believe that he real-
ized that one person's perspective alone 
was too limited in scope to produce 
sound reasoning in every situation. 

So, what does that have to do with 
you? 

Your choice 
If you're managing a station, or a 

department within a station, you will 
have a variety of people working for you. 
You will face, on a daily basis, opportu-
nities to either capture the energy of that 
diversity in your strategizing and 
decision-making or to simply impose 
your singular perspective down on 
them. 

If you choose the latter, you will 
diminish your success potential in what-
ever you're attempting to accomplish. 
There are two reasons for that. 

If you just dictate strategies, proce-
dures and other factors that influence 
what your organization does to accom-
plish its goals, your people will have no 
personal investment in them. 
But if you allow ideas and alternatives 

to bubble up from the people who will 
actually execute them, they will then be 
working on their own proposals and will 
obviously have more at stake in the out-
come. 

You can't know it all 
Let's assume that you are pretty near 

as brilliant as you think you are. I hate 
to be the one to tell you, but that's no 
guarantee that your ideas will always be 
superior to those of your subordinates. 
Let me give you an example. 
There was a large tractor-trailer rig 

traveling through a midwestern city. The 
driver miscalculated the clearance under 
a railroad bridge and he jammed the 
trailer in there good and snug. Within 
minutes the area was filled with flash-
ing lights, police cars, tow trucks, fire en-
gines, city traffic engineers and a large 
crowd of onlookers. 
After about an hour without any pro-

gress in freeing the trailer, a little boy 
walked up to one of the police officers 
and asked, "What ya' trying to do?" 
"Get that big trailer unstuck from un-

der the bridge," the policeman an-
swered. 

"Well . . . why don't you just let some 
air out of the tires;' the little guy mum-
bled, matter-of-factly, as he turned and 
walked away. 
The best minds in the business had 

been working on the problem for over 
an hour, yet the solution came from an 
uncluttered, unsophisticated mind with 

Fax. (817) 483-9952 

a different perspective. That's the beauty 
of engaging every possible source of 
thinking during a problem-solving or 
decision-making effort. 
You want to encourage, maybe even re-

ward, participation and innovation by 
everyone in your department, station or 
business. 

Developing idea generation 
Let's start with your employees' per-

sonal considerations. You must reward 
success, but be slow to criticize failure. 
What we're talking about here is 
minimizing an employee's risk in being 
innovative. They must trust you, and 

your fairness, in encouraging exploration 
of alternative ideas. 
That doesn't mean that you just turn 

them loose and hope it all works out. 
You can have structure and accountabil-
ity. Just don't ask them to innovate, then 
bite their heads off if they come up 
empty. 
The best way to maintain this kind of 

idea-incubating environment is to foster 
a strong flow of two-way communica-
tions. And that bi-directional informa-
tion stream doesn't need to be equal. In 
fact, it's been said that God gave us two 
ears and only one mouth for a reason. 

If you listen to your people twice as 

much as you dictate to them, you'll ben-
efit greatly in both their attitudes and the 
quality of the things you'll learn. 
When one of your subordinates comes 

up with a good idea and it proves suc-
cessful give him or her the glory. Your su-
periors will be more impressed with 
your mature management attitude than 
they would have been had you claimed 
credit for the idea yourself. 
You should also allow employees to in-

vestigate ideas in their own areas of in-
terest, not necessarily in unstimulating 
tasks that you simply decide to impose 
on them. Their creativity lies where their 
interests lie. 
This doesn't mean that you can never 

assign a job to them that they don't like. 
Doing things that a person doesn't 
necessarily like is just a part of being a 

(continued on page 38) 

et 
the 
carts 
you can 
count on... 
Demanding broadcasters around the world 
count on Audiopak broadcast cartridges for 
consistent response, dependable quality and 
outstanding reliability. High-performance 
tape formulations, superior coating processes 
and rugged, "no-maintenance" casing de-
signs have made Audiopak the international 
standard. Why settle for other broadcast 
cartridges? Getting "workhorse" A-2s, "stereo" 
AA-3s or "digital-ready" AA-4s is as easy as 
picking up your phone. 

• 

BROADCAST CARTRIDGES 

Professional Audio Supply 

5700 E. Loop 820 South 

Fort Worth, Texas 76119 

Tel. (817) 483-7474 

(800) 433-7668 

freom a 
source 
you can 
count on! 
We have the full Audiopak line of broad-
cast cartridges in stock for immediate 
delivery at competitive prices. 
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from Cutting Edge Technologies lets you 
your competition with: 

1.4'• Increased competitive loudness 

tNt., No processing artifacts 

\tsi\ No loss of mid-band and presence frequencies 

\14\ Superior loudness clipper circuitry, virtually distortion free 
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Top Ten Radio in a 
Small Town Market 
by Dee McVicker 

Muskegon-Grand Rapids Ml 
Grand Rapids, Michigan is not a top-ten 
market on the Arbitron map. Nor is 
Muskegon, which is approximately 40 
miles from Grand Rapids and where 
good fishing holes can still be found. 
This is perhaps why WMUS, an AM 

and FM simulcast, seems so out of place 
in the relatively small communities of 
Grand Rapids and Muskegon; in March 
the station settled into a facility that is 
a grade or two above most studios, even 
by top market standards. 

Contrast in facilities 
The newly renovated facility on Green 

Street, overlooking Mona Lake, is a 
sharp contrast to the old WMUS studios. 

FACILITIES 
SHOWCASE 

Operations Manager Mike Murphy still 
has fond memories of the old facility, in-
cluding creating a studio from a closet— 
the only remaining option for expansion 
there. But he doesn't miss the modular 
buildings that had housed the budding 

staff, or the old Sparta gear that needed 
to be kick started every now and then. 
Bringing a top-rated studio to rural-

radio Muskegon, however, wasn't easy. 
Murphy found the local contractors 
scratching their heads when it came to 

A gleaming new production room was part of WMUS's new facility plan. 

WMUS evening personality Peg Daniels runs the station's on-air console. 

noise and isolation concerns. 
The original plan, for instance, didn't 

fit the bill at all for heating and cooling 
design. "So we walked through the stu-
dios and spent some time with them, 
telling them what we wanted to do, and 
giving them an idea of the kind of heat 
the equipment was going to give off," 

v141L4 
IS GONNA' GET s/OU 

...So why not get it first? The "Vigilante" Multiband Limiter 
capture the edge from 

Don't get left behind. 

Call to find out more about the "Vigilante" Multiband Limiter: 

(216) 241-EDGE 

FAX: (216) 621-2801 

= CUTTING  EDGE TECHNOLOGIES. INC • 2501 West 3n:l Sttvet • Cleveland. Ohn 44113 

related Murphy. 
Once these concerns were understood 

by the contractors, Murphy found that 
the project went a lot smoother. In fact, 
overall, he was impressed by the 
sophisticated construction methods 
recommended by the architect. "Except 
for some minor modifications," he said, 
"it worked out well." 
The dividing walls between the large 

on-air studio, the two-track and the 
eight-track studios are fitted from floor 
to ceiling with 5/8" drywall on each side. 
"Underneath that we have what we call 
sound clips, metal bars that go across the 
studs to offset the drywall so they never 
really touch the studs;' Murphy said. Be-
neath the sound clips and between the 
studs, 3M acoustic insulation was used 
as padding. 

But, said Murphy, "We had a problem 

with isolating the window glass." To al-
leviate bass resonance from rattling win-
dows, they isolated the glass with rub-
ber sealer all the way around window 
casings—they even isolated glass on 
double-paned windows with separate 
sealers. 

For the equipment and studio furni-
ture, the station brought in another lo-
cal. Only this time they had every indi-
cation that their big-market ideas would 
be met with a warm reception—and 
plenty of understanding. 
From nearby Grand Rapids, the crew 

at Audio Broadcast Group, familiar with 
the market and experienced in top-rated 
studios, set up their shop to build the 
cabinetry and furnish the equipment. 

Studio considerations 
The studios designed by Audio Broad-

cast Group took into account every ar-
chitectural nuance. David Veldsma, 
ABG's president, said they met with 
building contractors and the staff at 
WMUS during various stages of the proj-
ect to make sure they were maximizing 
available space and were on target with 
the station's equipment needs. 
WMUS simulcasts a popular home-

brew country format on its AM and FM 
frequencies, so the on-air studio needed 
to deliver both feeds. It also needed to 
be sturdy and reliable, with plenty of 
workspace for busy on-air personalities. 
Audio Broadcast Group designed the 

on-air room to be a stand-up or sit-down 
studio, with the new Broadcast Elec-

(continued on page 38) 
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Adhere to Broadcast Standards. 
Every day, all over the world, Delta's full line of products make sure the most important broadcasting standard of all is met— 

your total satisfaction. 

AM Splatter Monitor— Spectrum analyzer 
performance at a significantly reduced price! An 
inexpensive means of verifying FCC and NRSC 
spectral compliance. This frequency agile instrument 
tunes from 1700 kHz down to 450 kHz, with 9 or 
10 kHz channel spacing. The monitor also measures 
incidental phase modulation ( IPM). Designed to be 
rack-mounted or operated from a vehicle's 12 volt 
supply using an optional antenna. 

Coaxial Transfer Switches— These 1 
and 3 43'. motorized four port switches are designed 
to switch between antennas, transmitters, or dummy 
loads both quickly and efficiently. The switches can 
also be operated manually and are fully interlocked. 

Rotary Variable Inductor—Where long 
life and high reliability are required, specify the RVI. 
Designed to provide long life, even under continuous 
rotation, the RVI is available in either 12 µH or 10 µH 
versions ( maximum inductance). Other values by 
special order. 

Impedance Bridges—At last, a means of 
measuring your impedance under full power Both 
portable and in-line bridges are available, with a 
variety of features, for both AM broadcast and HF 
applications. The in-line Common Point Bridge can be 
supplied with a TCA RF Ammeter to permit precise 
current and impedance measurements. 
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C-QUAM AM Stereo— The Above 
Standard Industry Standard is easy to install and 
maintain with its modular design and construction. 
Offers standard features other manufacturers charge 
as options. A sound value, built to last. 

RF Ammeters and Sampling Toroids— 
Precision toroidal current transformers ( TCTs) 
provide stable antenna monitor sampling while 
eliminating the problems associated with loops. 
TCTs also work well in supplying additional modu-
lation monitor or test sample RF outputs. The trans-
former coupled ammeter ( TCA) offers stable base or 
common point current readings, independent of 
modulation. The dual and single scale meters also 
provide remote DC outputs. 
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RF Receiver/Generator—A rugged, high 
output (2 watts) generator and correlation detector 
receiver virtually eliminate false nulls caused by inter-
fering signals. The RG-3A operates from 0.5 to 1.65 
MHz, and the expanded range of the RG-4 generates 
signals from 100 kHz to 30 MHz. 

The Above Standard 
Industry Standards. 

DELTA ELECTRONICS 

Delta Electronics, Inc. • 5730 General Washington Dr. 
P.O. Box 11268 • Alexandria, VA 22312 • U.S.A. 

Telephone: 703-354-3350 
FAX: 703-354-0216 • Telex: 90-1963 

01988 — Delta Electronics, Inc. C-QUAM is a registered 
trademark of Motorola, Inc. Manufactured under license from 

Motorola, Inc. 

High Power Pulse Reflectometer — Strong 
interfering fields that would destroy time domain 
reflectometers are virtually ignored by the PRH-1. 
This instrument can handle up to 1,000 watts of 
induced power on an intermittent basis as it locates 
faults on transmission lines. Provides a visual repre-
sentation of the transmission or sample line, STL 
coax, or antenna, using your oscilloscope. 

Low Power RF Ammeters— When every 
milliamp of current counts, depend on the accuracy of 
the TCA-Jr. This portable RF ammeter is designed to 
plug into either a Delta MJ-50 Meter Jack ( pictured 
above), or a standard J-plug jack. Two current ranges 
are available: 0.2 to 1.0 Ampere, or 0.4 to 2.0 
Amperes. 
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Transmitter Power Controller— Your 
insurance against over- and under-power citations. 
Continuously monitors transmitter power levels, 
compensating for AC power line sag by adjusting 
the transmitter to 100% power. 

Digital Controlled Processor— This inex-
pensive, stereo tri-band processor boasts user-friendly 
controls and an aggressive sound. Mono stations 
can take a step toward AM Stereo, at a price that 
won't break the budget. 

AM Antenna Monitors— These are true 
ratio monitors which deliver a ratio reading without 
the need to continually reset the reference tower to 
1.000. This simple operation reduces errors by non-
technical personnel and makes tuning an array easier. 
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To Ten Comes to Muske on 
(continued from page 36) 
tronics 18-channel Mix Trak 90 console 
as the studio workhorse. 
Above the console, ABG crafted an 

overbridge module to fit the eight new 
Dynamax CTR10 stereo playback cart 
machines, lined up with console level 
controls for intuitive access. A work-
space area next to console control also 
doubles as a lift-up cover for the studio's 
new Technics SL-1200 MK2 turntable be-
low. 
Close to the console, within easy reach 

of the operator, is a rack mount wing that 
houses two new Revox PR99 recorders. 
Another extension wing holds three 200-
unit cart carousels. 
ABG also took advantage of available 

back wall space by designing a cart rack 
that matched the style of the studio. "It 
holds 1500 carts," said Murphy, adding 
that their cart library has a long way to 
go before more cart racks will be needed. 
The new 18-channel Mix Trak 90, 

designed as a true radio console with 
mix-minus busses selected internally to 
eliminate on-air blunders, proved to be 
an ideal console for the two-track 
production studio as well. Since this stu-
dio serves a myriad of functions, includ-
ing backup on-air and morning 
newscasts, ABG designed it to be as flex-
ible as possible. 
As in the on-air room, Dynamax cart 

machines as well as an ITC 99 cart ma-

chine bridge over the console in a furni-
ture pod. To the right of the console, a 
new Eventide H3000 Harmonizer and 
Nakamichi MR2 cassette player sit in an-
other furniture pod, along with a Sony 
CDP compact disc player that WMUS 
brought over from the old facility. Two 
Studer Revox PR99s are slant mounted 
nearby for easy visibility and threading. 

Double duty 
Since WMUS originates only the 

morning news and brings in national 
news via a network satellite service, the 
station elected to set up a newscaster's 
workspace in the two-track production 
studio rather than dedicate a separate 
studio to news activity. This is located off 
to the side of console control, where, for 
a few hours in the morning, the studio 
serves as a news room. 
For the eight-track production room, 

WMUS shopped for a true pre- and 
post-production board. They reasoned 
that they would gain very little by pur-
chasing a board that was both multitrack 
and on-air capable; for on-air capability, 
they were confident that the Mix Trak, 
with a backup twin in the two-track 
production studio, would be more than 
adequate for their needs. 
They elected to go with the eight-track 

Ramsa WR-8616. "For just straight 
production, which is what we wanted to 
do, it was a very cost effective and ver-

ULTRALIFE 
BROADCAST CART 

AND REEL-2-REEL HEADS 

3')1()?,ouRs 
GUARANTEED! 

BEST RESPONSE IN THE INDUSTRY 
CALL FOR MORE INFORMATION! 

EMC 
5160 MERCURY POINT, SUITE C. SAN DIEGO, CA 9 2111 

satile board," said Murphy. 
In light of the station's independent 

programming, the multitrack studio also 
needed to be equipped with ample 
production wares. The Eventide H3000 
Harmonizer, for instance, was one such 
item they needed for multitrack produc-
tion. 
For source material, the station 

brought over its Sony CDP compact disc 
player, and purchased the new 
Nakamichi MR2 cassette player and the 

Technics SL-1200 MK2. As in the on-air 
studio, ABG was able to save space by 
encasing the Technics in a hideaway 
cabinet. 
The studio also puts to use a new 

Studer Revox C270 eight-track recorder 
and a new C270 two-track recorder, both 
enclosed in ABG custom built furniture. 
"We have the Revox machines mounted 
in a slant-mount tabletop," said Murphy, 
"so you're not working straight down on 
it." 
The guest mic, to the operator's left, 

is located well outside the hearing range 
of console control. According to Murphy 
"We have it designed so that if we have 

(continued on page 40) 

Let Staff Get Creative 
(continued from page 35) 

grownup. But it does mean that you 
should not expect innovative ideas to 
come out of these situations. 

Clearly lay out parameters 
Whether you are working on a special 

project or simply trying to make your 
business more profitable, you need to at 
least focus your people's innovative ac-
tivities. Unharnessed, free-form think-
ing may work in R&D labs, but it's too 
inefficient for an operational business 
environment. 

So, develop goals. Notice that I didn't 
say to give your people goals. They must 
own the goals the same way they need 
to own their own ideas. 
Get together with them and explain 

the things that must be accomplished, 
then let the collective energy of the 
different perspectives come up with 
long-range and near-term goals. This 
kind of process gets everyone on the 
team emotionally involved in goal 
achievement. 
You, on the other hand, must supply 

leadership. That's the one element that 
cannot be collectively contributed. Al-
though, when one of your people ex-
hibits dynamic leadership qualities, 
others will tend to follow his or her lead. 
Don't interfere with that—channel it. 
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YOUR COMPETITION DOES! 
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Depict your coverage! 

Market orient your sales people! 
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Identify marginal signal areas! 

Plot any special requirements! 
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datawople 

Work closely with those people and 
make them feel like an insider. 
Once your team is on a job or project, 

and they see it as their own campaign, 
stay out of their way. If it ain't broke, 
don't fix it. Sometimes the best way to 
manage is to stop managing and just let 
a good process move along unhindered. 

Stability and reward 
The final but foundational elements of 

successful innovation breeding are to ex-
hibit rock-solid organizational stability to 
your employees and to establish a set re-
ward system for successfully im-
plemented ideas. 
Before people will throw themselves 

fully into developing a business, they 
need to know that the business is at least 
equally committed to them, and that it 
will be there in the long term, to provide 
the promised rewards. 
And, of course, there must be rewards. 

No normal person will continue con-
tributing to anything when there's noth-
ing in it for him. The rewards must be 
clear. How to earn them must be clear. 
And the rewards must be quickly and 
publicly distributed when earned. 

If you do this, you will have an ongo-
ing flow of ideas. Many of them will sur-
prise you. Even though you really do 
know it all ... right? 

John Cummuta is president of Advanced 
Marketing Concepts, Inc., a broadcast 
management and marketing consulting firm, 
and a regular RW columnist. He can be 
reached at 312-969-4400. 
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Maximizing Remote Quality 
by Barry Mishkind 

Tucson AZ Most radio stations feature 
remote broadcasts at one time or another. 
The broadcasts may range from traffic 
reports to news to phone-ins from a 
client's store to a full stereo live program. 
The problem presented to the station 

is that old story of conflicting priorities: 
The remote audio must be as good as 
possible, at the least possible cost and on 
the shortest notice. 
Each station has its own answers to 

this problem, ranging from the standard 
telephone to satellite backhaul. 

It would be good to consider how we 
can maximize the tools available to the 
station engineer for taking care of our re-
mote needs. 

Choices start at the basic level 
Perhaps the most basic and widely 

used method for getting audio back to 
the station is the simplest—the standard 
telephone. 

Literally hundreds of thousands of re-
mote broadcasts have been handled by 
air talent simply using the client's phone 
and dialing the studio. The engineer 
then hard-wires the audio into the con-
sole and it's on the air. 

ECLECTIC 
ENGINEER 

What can you say? The remote got on 
the air. The client's message ran. It may 
have sounded as if the announcer was 
pinching his nose while talking, but the 
connection cost little or nothing. 
For many station managers and sales 

managers that is sufficient. The remote 
was profitable, with little expense to the 
station. 
On the other hand, the program direc-

tor might feel the sound quality might 
prove bad for the ratings. Or, the man-
ager may find client resistance due to the 
"great sounding remote" done by the sta-
tion across town. So, they call in the en-
gineer and ask for a solution. 

Usually, with the emphasis on mini-
mum cost and no lead time, the options 
are limited to using some equalization 
from the production room, or cleaning 
up the phone connection to the console. 
Equalization can help clean up and 

crispen the audio a little, as can having 
a clean connection to the incoming line. 
DC blocking and impedance matching 
are necessary to optimize the received 
signal. 

10 stereo in 
1 stereo out 

Yet, the basic problem is the limited 
bandwidth of the telephone system. 
Somewhere around 300-3000 Hz is all 
you get. The challenge is to squeeze the 
most out of that bandwidth. 
Hooking up a microphone to the 

phone line at the remote end quickly 
achieves a definite rise in quality, since 
you are bypassing the carbon micro-
phone in the telephone. That works for 
some situations. 

Still, the limit is about 300-3000 Hz. 
Several companies produce excellent 

phone interfaces for the studio that can 
automatically optimize the connection 
impedance, even adding some dynamic 
equalization to the audio. 

Still, the limit is about 300-3000 Hz. 
To get around that limit, many stations 

have turned to a product known as a fre-
quency extender. A very popular prod-
uct, they are often seen at remotes and 
sporting events. 
A frequency extender uses digital tech-

nology to accomplish frequency shifting. 
A change in the lower frequency limit of 
the phone line is effected, making for a 
more natural sound. 
Happily, this is not a very expensive 

approach. 
A remote setup of a microphone or 

two, mixer, phone, cables, encoder and 
monitor radio can be easily laid out in 
a suitcase. Remotes can be set up in a 
few minutes by anyone. 
(Some stations have purchased models 

with several bands and, using two or 
more phone circuits, can send clean, 
crisp, flat audio from literally anywhere 
in the world. This is a real boon to sta-
tions that want to send someone to 
broadcast from England or Venezuela.) 
The main drawback to this method of 

feeding remotes back to the studio is the 
availability of telephones. In other 
words, your client may not like you ty-
ing up his phones for the entire time of 
the remote. Or, worse yet, there may not 
be a phone close to where the remote is 
scheduled. Stereo is often out of the 
question. 

Dealing with phone people 
With enough lead time, a dedicated 

phone loop can be installed, even equal-
ized flat to 8 kHz or 15 kHz, so your re-
mote can sound as if it were coming 
from the main studio. 
The key words are "lead time." 
One option is a simple phone line. It 

can usually can be ordered for installa-
tion within a few days. This works well 
for many situations like sporting events. 
The cost is moderate and convenient. 

AS- 101 
Audio Switcher 

• Illuminuated and legendable control buttons 
• Instant or overlap switching 
• Front panel accessible level controls 
• Options include: RS-232 interface, remote 

control, relay-follow-switch outputs 
• Network proven quality and reliability! 

P 0 Box 1342 BeIhrigham WA 98227 

(206) 734 4323 (206) 676 4822 ( FAX) Conex Electro-Systems, Inc  

On the other hand, a request for an 
equalized line usually results in a de-
mand of 15 or more working days to in-
stall it. 

Occasionally, the phone company will 
even reply that there are no equalized 
lines available in the area of your desired 
broadcast. 

Recalling the last time I used this ap-
proach, I well remember the installer 
showing up the day before the "due 
date." This does little for anyone's blood 
pressure! 
Oh yes—the cost. If you haven't had 

an equalized line installed since the 

degregulation of the telephone industry, 
please sit down and take a deep breath 
before asking about the cost. 

In fact, experiences like these with the 
phone company likely will remind you 
why you long ago converted to STL 
transmitters to get your audio to the 
transmitter. 
And add to that the reality that the 

sales department is doing well to give 
three days' notice of a remote. Some-
times, Friday afternoon is when a Satur-
day remote gets set up. 

It's enough to drive a guy crazy. 
(continued on page 40) 

Facilities 

Design and 

Systems Integration 

Full design, engineering, testing, 
assembly, installation, documentation 
and training capabilities. 

Operatilig out of Newport Beach, CA, Allied Broadcast Systems is 
set up to handle everything from planning a single low-cost studio 
to creating a major tunkey broadcasting complex. Equipped with 
assembly and test facilities, a specialized staff of experienced pro-
fessionals are experts in broadcast project design, construction 
and installation. Allied Broadcast Systems personnel will 
go in ar the very beginning of a project and work 

out the basic recpirements, draw up plans 
and then orchestrate and manage the 
entire job. We've got the goods and 
the reputation. 
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FM Booster Synchronization Explained 
(continued from page 27) 
degradation of reception will occur. 
Since light travels at a rate of approxi-
mately 5.3 microseconds per mile, this 
corresponds to about two miles; if the 
difference in path lengths is greater than 
two miles, delay must be added to the 
shorter path. 

Figure 5 shows a booster system where 
the path lengths to the overlap area dif-
fer by 10 miles; the two signals will ar-
rive at the overlap area 53 microseconds 
apart. Assuming a 100 MHz carrier, 53 
microseconds of delay corresponds to an 
approximately 18° phase shift in the 1 
kHz audio component and 180° in the 
10 kHz component (etc.). This will result 
in significant degradation to the received 
audio. 
A "parity area" can be determined 

where the two signals arrive close 
enough together so as not to deteriorate 
the audio. The trick is to get as much of 
the parity area to coincide with the over-
lap area as possible. 
The location of this parity area is ad-

justable by varying the delay in one of 
the signal paths so that the signal will 
arrive at a prescribed time to coincide 
with the other. 
The parity area is determined by look-

ing at the sum of the microwave and the 
on-air distances from the point of initial 
modulation where the two signals are 
split and subsequently follow different 
paths. This also assumes that all devices 
after the point of initial modulation are 
phase coherent and that there are no in-
ternal delay factors caused by demodu-
lation to baseband in any of the devices. 

For example, the proposed booster sys-
tem in Figure 5 has the path from the 
main transmitter (M) to the overlap area 
as 20 miles. The distance covered by the 
booster signal is the distance from the 
main transmitter (M) to the booster site 
(B), via STL, to the overlap area, total-

Figure 6. 

Delay 

ing 30 miles. 
The difference between path lengths 

is 10 miles, which means (at 5.3 microse-
conds per mile) that the signals will ar-
rive in the overlap area 53 microseconds 
apart. 

Overlap 
Area 

Parity 
Area 

If 53 microseconds of delay is added 
to the main transmitter, the signals will 
arrive in the overlap area at the same 
time. The resulting parity area is pic-
tured in Figure 6. 
Adjustments in the exact position of 

the parity area can be made by fine tun-
ing the delay time: less delay will move 
the parity area to the left; more delay will 
move it to the right. 

Some general rules 
Several general rules can be estab-

lished from these factors on booster 
operation: 
• Boosters are easier to implement 

where there is substantial terrain ob-
struction. 
• Significant engineering is needed to 

determine the proper booster site plus 
antenna selection and placement. 
• The problem region is the overlap 

area where the main and booster signal 
levels are fairly close to each other. 
• Synchronization of frequency, 

phase, modulation level and signal ar-
rival time can greatly enhance reception 
in the overlap areas. 

ei 
Martin Hadfield is a consultant based in 

Seattle, WA. Eric Lane is an engineer with 
TFT, Inc., Santa Clara, CA. 

Ste Ds to a Better Sounding Remote 
(continued from page 39) 

Actually, one of the more welcome and 
efficient solutions to the lead time prob-
lem has come from the explosion in the 
cellular phone industry. 

Think mobile 
I iandheld and suitcase cell phones are 

allowing many stations to go out to a re-
mote site and get it up and on the air 
without any worries about finding or ar-
ranging for a phone "out there." 
Just as with standard telephones, a 

whole series of packages has been laid 
out by different suppliers to upgrade the 
audio that can be sent back over the cell 
phone. 

One package, for instance, bundles a 
cell phone with a frequency extender 
and external inputs for microphone or 
high level audio. 
With proper cables and a carrying 

case, any station employee can grab the 
phone and be on site for a remote broad-
cast or to report a news story live within 
minutes. 
Perhaps the one drawback to the cel-

lular system has been the per minute 
cost of cellular air time. 
Air time costs have been coming 

down, though and compared to the in-
stallation costs for dedicated lines, cell 
phones may well be the more economi-
cal approach for you. 
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By handling telephone communica-
tions properly, we can have flexibility 
without the listening audience perceiv-
ing any major drop off in audio quality. 
Of course, while we have been con-

cerned here with audio transmission us-
ing the public telephone system, there are 
ways to bypass the phone company en-
tirely. And we will explore those next 
time. 

Barry Mishkind, aka RW's "Eclectic En-
gineer," is a consultant and contract engineer 
in Tucson. He can be reached at 
602-296-3797. 
More information on remote broadcast equip-

ment appears in this issue's Buyers Guide. 

Top Ten in 
Muskegon 
(continued from page 38) 
multiple recordings, we can swing the 
mic into one area away from the board 
and actually have an operator mixing the 
session while someone else is doing 
voice work." 

All the studios, including a small dub-
bing studio self-contained within the 
program director's office, terminate in 
the engineering room. The Gentner 
punch block system is used to route 
bussing assignments, which, noted Mur-
phy, makes it easy to change a feed. 
Murphy admits that they probably 

went to extremes in designing and build-
ing their new facility. "You don't change 
your studio environment that often," he 
said. "So, we decided to build in the fea-
tures that we wanted and that would ac-
commodate what we are doing now, as 
well as on into the future." 
For now, Murphy and the rest of 

WMUS's staff are taking advantage of 
the rare opportunity of being the big fish 
in a small pond. 

Dee McVicker is a free-lance writer and 
regular contributor to RW. To inquire about 
her writing service, call 602-899-8916. 
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Paying a Visit to the VOA's 
Greenville Transmitter Sites 
by Torn Vernon 

Harrisburg PA In the first part of our 
tour of VOAs Greenville, NC facilities, 
we visited the receiving station and the 
control room at transmitter site C. This 
time we'll look at the high power trans-
mitters at the Greenville site. 
One can easily see the history of trans-

mitter technology here, for under one 
roof are transmitters with conventional 
high level plate modulation, Doherty 
and advanced PWM technologies. The 
circuit designs span a period of about 40 
years. 

Venerable equipment 
Among the oldest rigs at the site is the 

General Electric 413T250A1, a 250 kW 
plate modulated transmitter. It's con-
tained in four large cubicles. Addition-
ally, all large HV transformers, chokes 
and the modulation transformer are con-
tained in a separate, fireproof room. 
Unlike broadcast transmitters which 

are fixed-tuned to one frequency, short-
wave equipment must be continuously 
tunable over the HF range of 430 Mc. 
Frequency control may be via either 
switch-selected crystals or a VFO. Motor-
driven inductors and capacitors tune the 
intermediate and final stages. 
Among the important specifications 

for a shortwave transmitter is frequency 
changing time, as these switches are 
usually made between programs. The 
GE can tune from one end of its range 
to the other in five minutes. Within-band 
frequency and antenna changes can 
usually be made during a station break. 

Efficiency and cooling 
Efficiency usually isn't as good as we're 

used to in commercial AM, with this 
transmitter doing a little better than 45%. 

This is largely due to the necessity for 
operation over a wide frequency range. 
Although the GE has options for 

balanced or unbalanced RF output, all 
of the transmitters at VOA are set up for 
open wire 300 Ohm transmission line. 
Another unique characteristic of high 

power shortwave transmitters is the 
need for water or vapor cooling of the 
PA and modulator stages, in addition to 
air cooling for the cabinets. This neces-
sitates water reservoir tanks, distilled wa-

ing functions is accomplished via a con-
sole in the control room. 
While Doherty amps have the advan-

tages of better efficiency and higher fi-
delity than a high level plate modulated 
system, they also have one disadvantage. 
Adjusting the amplifier for the proper 
90° phase shift between peak and car-
rier tubes is a time consuming procedure 
involving the use of an oscilloscope. 
Within-band frequency changes there-

fore can take up to 15 minutes, while 

An endless row of water reservoir tanks gives some idea of the immense facilities needed to 
cool transmitter power tubes at the Greenville station. 

ter, plumbing, low water level interlocks, 
heat exchangers and other special equip-
ment. 
The GE uses vapor-phase cooling for 

power tubes. This has the advantages of 
being more efficient than a water cooled 
system, requires reduced water flow, and 
is almost silent in operation. 

Sites A and B each have three Con-
tinental 420A 500 kW transmitters. These 
use Doherty high efficiency amplifiers as 
the final stage. Servo control of all tun-

band changes can take up to a half hour. 
Contrast this with the VOAs new 500 kW 
transmitters, which can perform a band 
change in one minute. 

Good maintenance 
All of the transmitters at Greenville are 

very well maintained. Even the oldest 
meet or exceed original specifications, 
while the physical appearance is almost 
like new. The transmitter areas are spot-

(continued on page 42) 
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Call now to learn more about this revolutionary new service 
1 (800) 345-VSAT 

"Compliance, Economy, and Quality 
for Today's Broadcaster" 

NA770NAL 
SUPERVISORY 

NETWORK 

Avon, Colorado 

The AEG Telefunken S4005 is one of the four 
500 kW transmitters purchased by the VOA 
for evaluation. Shown at right is John Moss, 
station manager. 

A II BPI rib^ 
10/1"lVit ri gm. 

ANTENNAS, INC. 

Puts 
your signal 
in it's place! 
If you need a quality 
antenna, you need: 
JAMPRO ANTENNAS, INC. 
The really experienced one 
for over 30 years. 

JSDP CP Spiral 
Broadband Antenna 

JAHD GP 
Arrowhead 

Screen Dipole 

JBBP FM Antenna 
Balanced Excitation 

JAMPRO is the world leader in 
custom-designed, directional, 
CP antennas. 

• With over 1600 of our penetrators 
delivered, more stations have 
penetrated their market. 

• Our custom-made directional antennas 
are operating world wide. 
• Full-scale antenna measurements on 
JAMPRO's all-year, al!-weather 
test range. 

• We custom-make tower structures to 
duplicate your's, for optimum results. 

• Ask about JAMPRO 's low-power 
educational packages. 

Give us your requirements and see 
how fast we produce. 

JAMPRO Antennas, I nc. 
6939 Power Inn Road 
Sacramento, CA 95828 

(916) 383-1177 • Telex: 377321 
FAX (916) 383-1182 
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VOA Combines Old and New 
(continued from page 41) 
less. 
The older transmitters could probably 

run a few more decades. The main in-
centive for their replacement is the vastly 
improved efficiency of newer models. 
Obtaining replacement parts for older 

equipment is also a problem, although 
many obsolete parts are stockpiled in the 
warehouse facilities at each transmitter 
site. Both sites also have complete ma-
chine shops for fabricating mechanical 
assemblies. Replacing obsolete trans-
formers is a bit more difficult, and defec-
tive units are usually sent to an outside 
shop to be rewound. 
Transmitters are usually shut down 

daily for maintenance between 0500 and 
1300 hours GMT. A minimum of four 
hours is usually required for each unit. 
This may seem to be more than broad-
cast transmitters require, however the 
additional time is needed to maintain the 
many moving parts and electromechan-
ical assemblies associated with band 
changes and retuning that are cycled 
several times daily. 

Transmitter evaluation 
The Greenville relay station is the site 

for evaluation of new 500 kW transmit-
ters, one model of which was selected for 
use in the world-wide modernization 
program. Four transmitters were pur-
chased and evaluated on the basis of 
their technical performance, as well as 
support and training provided by the 
manufacturer. Countries represented by 

the purchases were West Germany, 
Great Britain, the USA and Switzerland. 
AEG Telefunken, Marconi, Continen-

tal Electronics and Brown Boyen i Corp. 
(BBC) all delivered state-of-the-art trans-
mitters. 
The AEG S4005 and BBC SK55 were 

installed at Site B, while Site A houses 
the Marconi B6127 and Continental 420B 
units. Since we're touring Site B, we'll 
look at the AEG and BBC transmitters. 
The Swiss-made BBC 500 kW unit 

uses a minimum mumber of tuned 
stages, opting for broadband amps 
where practical. As a result, only two 
tuned stages are employed. These are 
motorized and controlled from the front 
panel of the transmitter. 
Frequency control is via a remote con-

trolled synthesizer that delivers one volt 
of RF to the preliminary stage. Crystal 
control is also available as an option. The 
remote synthesizer and minimum tuned 
stages combine to give a very short time 
for band changes. 

Pulse step modulation 
Modulation of the BBC is via a unique 

pulse step modulator. It is comprised of 
32 separate microprocessor controlled 
voltage sources that are instantaneously 
switched in and out to provide the re-
quired modulating voltage. This ranges 
from 0 to 28 kV for 100% modulation. 
Coupling between the microprocessor 

controller and the switching stages is via 
fiber optics. This insures complete iso-
lation between the two sections. 

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

Find out for yourself. Call Broadcast 
Services for complete information on the 
entire line of products from ITC/3M. 

The West German entry in the 500 kW 
competition is the S4005 from AEG 
Telefunken. Like the BBC, it uses PDM 
modulation, although in a somewhat 
different form. 
With the high voltages used in this 

equipment, arc detection and suppres-
sion becomes a prime concern, and the 
S4005 has a unique system for dealing 
with this problem. Ultraviolet detectors 

are mounted at critical points inside the 
cabinets, and the visible emissions from 
an arc cause a near instantaneous shut-
down of the transmitter. 
When we next meet in these pages, 

our tour of Greenville will continue with 
a look at the different types of antennas 
used by the VOA, as well as some 
unique problems encountered in main-
taining such large facilities. 

u 
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. 

Radio as a Curriculum 
(continued from page 31) 
TV stations. 
At the head of their agenda is the pro-

motion of college broadcasting facilities. 
They are now in the process of gearing up 
for radio and TV satellite networks for 
school-owned stations. 
Since the focus of the NACB has more 

to do with the running of the stations 
than the education of students, it does 
not necessarily follow that their member 
stations will offer the best education. 

In fact, at some schools the connection 
between students and the campus sta-
tions is non-existent. A good campus sta-
tion does not always mean a good curric-
ulum. 
Glenn Gutmacher, NACB's director of 

publications, kindly forwarded a list of 
schools he knows to be noteworthy by 
size or quality of training. His picks, 
plus those referred by SCMS's Bob 
Cauthen and others appear as a side-
bar to this article. 

Neal Davis 
Four Oaks, NC. (919) 934-6869. 
FAX (919) 934-1537. TLX 575082. 

Keith Arnett 
Front Royal, VA. (703) 635-1413. 
FAX (703) 635-9762. EZ LINK 62046263. 

To find out more about the NM:13, call 
Doug Liman at 401-863-2225. 
The future of broadcast education, 

based on the the evidence given by these 
schools, appears to be in good hands. 
However, with tightening operating 
budgets fueled by increasing competi-
tion, the real question is, will those now 
in school find that the salaries offered by 
stations fall well below their expecta-
tions? 
One final note: In the last Producer's 

File I reviewed the Symetrix 501 
Comp/Limiter. Somewhere in the trans-
fer of information, the model number of 
the 163X dbx unit I was referring to got 
lost. While there are dbx comp/limiters 
with features similar to the Symetrix 501, 
the simpler 163X does not have the same 
number of controls. 

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

BROADCAST 
SERVICES CO  

A Company of The Davis Communications Group, Inc. 

Authorized distributor 
International Tapetronics Corporation/3M 
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BUYERS GUIDE 
Reel-to-Reel Recorders & DAT 

WZLZ Cart-Free with Harris 
I. 

XD-001 DAT Performs 
Live, Live Assist and 
Full Automation Duties 

by Ron Crook, Station Mgr 
WZLZ-FM 

Quincy IL WZLZ is one of the very 
few radio stations in the country that 
does not own or use a cart machine. Al-
though "Z-FM" has only been on the air 
for 90 days, the plan to use digital audio 
equipment for playback of all program 
elements was developed during the five-
year struggle to get the station licensed. 
The plan first called for the use of Beta 

video tape machines and PCM encoded 
audio for the playback of commercials, 
and CD players for music elements. 

--- USER 
REPORT 

With the long awaited release of DAT 
technology, we decided that all program 
elements—both commercials and 
music—could be handled in a live pro-
gramming situation by the new ma-
chine. 
With the Harris Broadcast Products Di-

vision located only four miles from the 
station it was an easy matter to test and 
evaluate its DAT machine, the XD-001. 

It took ten minutes to realize that the 
medium was perfectly suited for radio 
broadcast, both in a live situation as well 
as for full automation and live assist. 

a digital copy is made. 
By having two exact copies of the spot 

reel, it is a simple matter to have every 
commercial and promotion available on 

Harris' XD-001 has allowed WZLZ to do without cart machines. 

Six Harris DAT machines were pur-
chased as part of a package that included 
a new transmitter, tower and antenna. 
We decided that six machines would be 
needed to handle program playback— 
three for music, two for commercial and 
promotion material and one for use in 
production studio mastering. 

Commercial playback 
As is well known by now, DAT 

machines have the ability to quickly ac-
cess 99 separate cuts. In using DAT for 
commercial playback, each time a new 
commercial is added to the "spot reel," 

Cellular Remote 
FROM MAIN STREET 
TO MARDI GRAS 

Anytime, anyplace, the Cellcast Remote Broadcast Studio makes quality remotes 
fast and easy. Retail promotions, news, sports and special events— 

Cellcast combines the best features of a professional mixing console and a 
cellular telephone into one convenient package. You're on the air in a snap. 

To learn how Cellcast can help put your show on the road, give us a call today! 

Cellcast. 
REMOTE BROADCAST STUDIO 

CALI. TOO. ERE 1-800452-1333. Tri-Tech, Inc., 2415 East Skelly Drive, Tulsa, Oklahoma 74105 

each machine. On-air personnel do not 
have to individually load and unload 
separate elements of a commercial break. 
We simply "bounce" back and forth be-
tween the two machines. 
When we receive a copy of a reel spot 

from a client it is dubbed directly to DAT, 

giving us a digital copy of the master. 
Another benefit is that if copies have to 
be made for other stations in the area, 
they also get copies with no generation 
loss. 

On-air DAT 
We have an eight-track production stu-

dio. All mixing is done through a 
Yamaha DMP 11 directly to DAT for air. 
Needless to say, our commercials sound 
every bit as good as the music we play, 
making programming sound much 
smoother. 
This in itself is a competitive edge 

compared to the limitations and noise of 
playback from older cart machines. Al-
though listeners do not know why, they 
do know that our station sounds better. 
The quality of sound from DAT has been 
well documented, and DAT is every bit 
as good as other digital technology. 
The Harris DAT machine is very easy 

to use and operate. A quick inspection 
inside the machine reveals excellent cir-
cuit board design as well as the use of 
a heavy duty chassis. 
The transport is similar to that of a 

(continued on page 51) 

Otari's MX-50 is a 
Reliable Workhorse 
by S. Parks Hall, CE 
WDOD-AM/FM 

Chattanooga TN In my almost 30 
years as a broadcast engineer, there have 
been few constants. One, however, has 
been the presence of the venerable ana-
log (how grand that the technology now 
has a name!) reel-to-reel tape machine. 

It still stands as a versatile, if not in-
dispensable, production tool both on 
and off the air. Truly nothing, and every-
thing, has changed in the evolution of 
this blending of electronics and 
mechanics. 

USER-  
REPORT 

New studios were completed in early 
August at WJTT-FM in Chattanooga, 
Tennessee. Centrally located on the 
ground floor of the downtown Sheraton 
hotel, the facility has been designed in 
its entirety to be one of the city's finest. 
But when it came to equipment, this 

did not mean cost was no object. It 
meant we were to prudently purchase 
equipment of contemporary design from 
manufacturers with proven track 
records. 

Enter the new Otani MX-50. It stands 
as a prime example of just how far the 
affordable workhorse reel-to-reel tape 
machine has come. 

Otari's newest offering is built on an 
(continued on page 53) 
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Assessing the DAT Compromise 
by Richard Farrell 

Falls Church VA By now word of the 
compromise that has been reached be-
tween DAT manufacturers and the RIAA 
has made its way through the broadcast 
industry. Consumer DAT decks reaching 
these shores must now be equipped 
with Philips-developed Serial Copy 
Management System (SCMS) circuitry. 
The consumer-on-the-street will ben-

efit in the usual ways. Audiophiles will 
have a new digital toy at their disposal, 
and some suggest that they will have R-
DAT in their cars before long. All of this, 
of course, would hinge on whether or 
not DAT takes off in the consumer mar-
ket as has the CD. 

Not as quickly as CDs 
"Its progression will be slower than 

that of CDs," says Ron Frillman, Harris 
sales manager of broadcast radio and RF. 
Harris currently markets a DAT machine 
designed for broadcast use. "R-DAT is a 
more expensive media, a more expen-
sive capital expenditure for consumers. 
"Compare what a VCR currently costs, 

and you will probably be in the ballpark 
of what an R-DAT consumer machine is 
going to cost," offers Frillman. "it+ri R-
DAT machine has a rotary head and 
records in the same kind of format as a 
VCR. Mechanically, they are probably 
pretty close." 

The consumer market for DAT may be 
more relevant to the professional than at 
first blush, the general logic being that 
with millions of DAT units flooding the 
US for sale to consumers, the resultant 
"buzz" and general familiarity with the 
technology may promote R & D that 
would be beneficial to the smaller, more 
function-demanding pro market. 
Mel Lambert, audio consultant and 

RW columnist, sees the coming con-
sumer flood as a possible R & D bene-
fit, and he predicts "an accelerating econ-
omy of scale being affected because a lot 
of pro machines are based on consumer 
transports that have been radically re-
designed and enhanced. 

INDJY 
ROUNDUP 

"That is where we can get some of our 
R & D. A healthy consumer market 
makes for a progressive and expanding 
market, and anything we can do to im-
prove consumer DAT will only benefit 
pro DAT," Lambert says. 

Stealing the market? 
Radio Systems President Dan Braver-

man sees it differently. His company also 
markets a DAT machine designed for 
broadcast use. He worries that stations 

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 

will take the easy way out and opt for 
consumer equipment, as happened in 
the early days of CD. 
"The Copycode stuff is done and, 

short of SMPTE, the R & D is done." He 
expresses disappointment at the possi-
bility of pro deck sales being lost to con-

Braverman is 
concerned that the 
RIAA compromise 
may not bode well 
for radio. 

su mer decks, with the resultant usage by 
broadcasters of what he sees as systems 
not suitable for broadcast. 
Of the pro systems, most of which 

have been shipping for about two years, 
Braverman says "broadcasters should 
have flocked to DAT because it is a great 
format. Based on how big it is today, 
there should have been a bigger re-
sponse!' 
And, too, where new digital formats 

are concerned, pros can, have and will 
use consumer-intended products be-
cause of their lower prices, a prospect 
that worries charters of DAT's progress 
in the pro market. 

"Operationallv, it will cause a problem 

for some radio stations that will insist on 
using consumer-grade stuff," says Lam-
bert. "Primarily because they do not 
have the features necessary for broadcast 
and because they were not designed for 
life in the fast lane, if you will," he says. 
Lambert feels that some important fea-

tures a broadcaster should look for in a 
DAT machine include full remote con-
trol, digital interfaces with transfer of 
Start IDs, digitized audio at 44.1/48 kHz 
and time-code capabilities. 
Braverman is concerned that the RIAA 

compromise may not bode well for ra-
dio. "I think there is a danger in it," says 
Braverman. "There is now going to be a 
plethora of consumer equipment avail-
able and broadcasters will buy a bunch 
of it. They will mislearn about R-DAT 
what they mislearned about CDs." 
Braverman's chief worry is, of course, 

that the consumer units just will not 
be able to pass muster for the broad-
caster's needs. His company's Rs-DAT, 
a modified-for-broadcast-use version 
of Sony's EITC-1000, "has been well 
accepted;' according to Braverman. 
"But it has been a slow start in the 
us;' he says. 
The Rs-DAT "has had great results in 

Europe, South America and Canada," he 
says. To Braverman, the sluggish start in 
the US is "because US broadcasters are 
slow to adapt to new technology!' 

(continued on page 49) 

Revox C278 Makes 
Multitracking Easy 
by Michael Maciejewski, CE 
VVMUS-AM/FM 

Muskegon-Grand Rapids MI When 
designing new studios for IA, MUS, we 
decided to include a multitrack produc-
tion studio and determined that any 
complex stereo production would re-
quire an eight-track tape machine. 
After hearing of its existence, the Re-

vox C278 machine was a natural choice. 
\ VMUS has had good results in the past 
\\ h the Revox line, having owned a few 
of just about every model from A77s and 
B77s to PR99s to PR99MKIIs. 
Revox has always offered a rugged 

line of machines that have withstood 
just about any abuse given them. The 

USER 
REPOR 

C270 series is no exception. The ma-
chine is solidly constructed and well 
designed. 
The electro-mechanical noise has been 

reduced, which is a definite improve-
ment over past Revox machines. The 
C278 is very quiet when engaging (al-
most silent, in fact). 
Maintenance of the electronics is 

helped by a front metering panel that 
swings up and outward for access to the 
audio electronics. This makes minor 
tweaks easy because the machine does 
not have to be taken apart or removed 

The Revox C278 can withstand hard use. 

from rack mounting for adjustment. 
Audio performance of the C278 is su-

perb. The Dolby HX Pro headroom ex-
tension record circuitry gives the ma-
chine a clean, open audio signature. Fre-
quency response at 15 ips was measured 
at 30 Hz to 20 kHz within ±1.5 dB. 
However, the high frequency response 

is somewhat degraded in the sync play 
mode, with a roll-off point of 12.5 kHz. 
Crosstalk between tracks is very low, 
somewhere near the noise floor of the 
tape (-56 dB). 
Layout of the front panel controls and 

indicators is very straightforward and 
well arranged. Eight LED bar graph peak 
reading meters are used for input/out-
put level indication and give the front 
panel its sleek appearance. 

(continued on page 46) 
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"DURABILITY. We've used AA-4s exclusively since 
1978. I've tried other carts, but AA-4s are generally 
more stable. They hold their phase, and they can 
really take the abuse. We love 'em." 

Mike Sprysenski, C.E. 
WOCL, Orlando FL 

"SUPPORT. The AA-4 is a very good cart, period. 
And Audiopak stands behind their product better than 
any other company in the business. They really are a 
customer-oriented organization." 

Tom Cox, Technical Director 
KKLQ, San Diego CA 

"CONSISTENCY. We've used about 7,000 AA-4s 
over the past five years, with very few problems. In 
fact, we just carted our entire easy-listening music 
library in stereo on AA-4s. They're tops in my book, 
and the only cart I use." 

Dwight Weller, Dir. of Eng. 
WLIF, Baltimore MD 

WHAT MAKES 
AUDIOPAK 

THE 
CART 
YOU 
CAN 

COUNT 
ON? 
Audiopak's advanced 
neutral-design casing 
and high performance 
lubricated tape give top 
stations the reliability and 
the unsurpassed quality 
they need. Shouldn't you 
have as much confidence 
in your carts as these 
radio pros do? You can: 
just call (800) 522-CART 

for the name of an 
Audiopak dealer near you. 

CART AFTER CART AFTER 
%CART... 

011111 

"PERFORMANCE. We conducted rigorous eval-
uations of all the leading carts, both in our fully 
equipped testing facility and in several different cart 
machines. The results? We've standardized on AA-4s." 

Sonny Reschka, Dir. of Eng. 
WNIC, Detroit, MI 

"STABILITY. The phase scope doesn't lie: We've 
found consistent phase stability with AA-4s. Their over-
all performance on commercial production, vinyl record 
and compact disc playback is outstanding." 

Chuck Waltman, Eng. Mgr. 
KSAN, San Francisco, CA 

"RELIABILITY. I've tested just about every cart on 
the market, and for reliability, quality and ruggedness, 
the AA-4 is the best buy I have found. That's why we 
have been using them for the last four years." 

Jerry Bowers, C.E. 
KSO/KGGO, Des Moines, IA 

P.O. Box 3100 
Winchester, VA 22601 

Tel: (800) 522-CART or (703) 667-8125 Fax: (703) 667-6379 Circle 41 on Reader Service Card 
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Rs-DAT Key in WKSZ's Arsenal 
Digital Quality and 
User Friendly Features 

in a Professional Deck 

Douglas W. Fearn, CE 
WKSZ-FM 

Media PA This summer WKSZ took 
another step into the world of digital au-
dio with the purchase of a Radio Sys-
tems Rs-DAT digital audio cassette 
recorder. 
This machine consists of a Sony MC-

1000 deck coupled with a Radio Systems 
interface unit. The {ITC-1000 is essentially 
a consumer machine, but it is also the ba-
sis of the Sony professional DAT 
machines and seems to be fairly robust 
in construction, if not entirely up to 
broadcast standards as to serviceability. 

USER 
REPORT 

Most "professional" machines meet 
the needs of the recording industry with 
baranced +4 dBm inputs and outputs. 
But few, if any, offer the type of control 
interfacing necessary for on-air or 
production work. 
Most other units use either a wireless 

remote control, or will work only with 
the manufacturer's remote control box 
since the various function keys are se-
quentially interrogated. 

Like a reel-to-reel or cart 
Radio Systems has built a remote con-

trol interface that works the way radio 
stations are accustomed to with any reel-
to-reel or cartridge tape machine. 
The Rs-DAT interfaces easily with con-

sole start switches, console remote con-
trol buttons, or automation systems with 
simple closures required to initiate a ma-

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

chine function. 
Rather than just being an "add-on" 

chassis, the Rs-DAT interface is inti-
mately wired into the modified Sony 
deck. Added features include the ability 

sign cut numbers for up to 99 selections 
on each cassette. Locating a cut is very 
similar to the procedure used with a CD 
player. The time to locate a particular cut 
is somewhat longer than a CD player 

....k.Zer. • 1.• 

- • 

The Rs-DAT controller ( bottom) with a Sony DAT deck 

to record at 44.1 kHz (for compatibility 
with compact disc digital transfers), and 
an increase in sensitivity of the audio 
sense circuitry (which can automatically 
write the Start ID when audio is first de-
tected). 
We obtained the Rs-DAT machine for 

use in our eight-track production studio. 
On average, we produce about a dozen 
spots a week, some of which are jingles 
written and produced in house. We have 
been mastering these commercials on 
1/4 " tape at 15 ips, using a 10" reel of tape 
in less than two weeks. 

Offered storage savings 
The tape expense and storage space 

used is significant, and we felt the DAT 
format offered some savings in this area. 
DAT 120-minute cassettes are less than 
one-fifth the cost of the four reels they 
replace. And storage space required is 
ridiculously smaller; an entire year's 
production will take up about as much 
space as three or four open reels. 
Another advantage is the ease of locat-

ing a particular cut. The machine can as-

takes, but much faster than on a reel-to-
reel machine. 
One big concern was the accuracy of 

cueing the cut. The most common use 
of our DAT machine would be for dub-
bing commercials to cart where consis-
tent cueing accuracy is essential. The Rs-
DAT does a good job at this. 
The Start ID is digital data written in 

the subcode area of the tape. When com-
manded to go to a cut, the machine 
searches for the Start ID and then goes 
into the pause mode. Starting time from 
pause is quick, although not as fast as 
a cart. It is faster than the start time of 
a reel-to-reel, however. 

Flexible writing of Start ID 
The Start ID can be written automati-

cally, upon detection of audio, or it can 
be written manually. Either way, you are 
not stuck with the start location if it is 
not correct. There is a simple procedure 
for moving the Start ID fprward or back-
ward in 300 ms intervals (the technique 
takes longer to describe than to do). 
Starting consistency is therefore not per-

AUDIO TECHNOLOGIES, INC. 
\ -1-1 

328 W Maple Ave, Horsham, PA 19044 • ( 2151 443-0330 • FAX (215) 443-0394 -b 

fect, but close enough. 
After all this operational discussion, 

you are probably wondering how the 
machine sounds. These days it seems to 
me that digital audio is pretty much the 
same in all formats. It may not be per-
fect, but it certainly is better than any 
other recording format commonly found 
in radio stations. 
Durability of the tape and hardware 

has yet to be proven, although I have 
been using the straight Sony DTC-1000 
machine for location recording for about 
a year and have had no problems what-
soever. That application is less demand-
ing than daily radio station use, but it 
does involve frequently transporting the 
machine. 

Minor tape drawer problem 
In the first few hours of operation we 

did encounter one problem: after work-
ing properly for several days, one morn-
ing the tape drawer refused to open (no 
tape was loaded). We opened the top 
cover on the transport and carefully ex-
ercised each of the several microswitches 
in the drawer mechanism. The drawer 
then worked fine and we have had no 
further problems. 
The input, output and remote control 

connections are made with 9- or 25-pin 
D connectors. I would prefer XLR con-
nectors for the audio. For automation in-
terfacing, there is a serial port but we 
currently have no use for it in our studio. 
I asked our production director, Bill 

Purdom, what he thought of the ma-
chine. "It has the best combination of 
digital quality and user friendly fea-
tures," he said. "I wish I had one at 
home." 

Editor's note: Doug Fearn is a frequent 
contributor to RW. He may be reached at: 
215-565-8900. , 

For more information on the Rs-DAT from 
Radio Systems, contact Paul Maim at: 609-
467-8000, or circle Reader Service 94. 

WMUS OKs 
Revox C2 78 
(continued from page 44) 
Below each bar graph are the input 

level controls, which are defeated by a 
selectable, calibrated/uncalibrated button 
that is also on the front panel. Record 
enable buttons for each track are located 
below the input level controls (again a 
logically placed location for a very fre-
quently used function). 
Controls for the built-in auto-locator 

are located below the counter readout 
and allow the operator to automatically 
rewind and cue to zero, cue to an entered 
address, and loop (repeat) from zero to 
an entered address. 
Working with the Revox C278 has been 

the first experience with multitrack 
recording for many of our announcers, 
and all agree that the machine is 
definitely user friendly. 

... 
Editor's note: Mike Maciejewski may be 

reached at: 616-798-1149. 
For more information on the C278, contact 

Charles Conte at Studer Revox America: 615-
254-5651, or circle Reader Service 78. 
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TRY $6495 NOT $6495 TO $6495 FOCUS $6495 
ON $6495 JUST $6495 THE $6495 PRICE $6495. 
RS Series Consoles from Radio 

Systems are in place in 200 radio 
and TV stations around the world, 
and the reviews are unanimous: 
RS Consoles are a sweeping 
success because they do so much 
for so little. 

Look at the features you get: 
Three output busses Full 

remote control The ability to 
accept mic, line or consumer 
sources on ANY input Two 

inputs per channel VCA control 
Penny & Giles faders Digital 

timer All-metal wraparound 
chassis -- Excellent RFI rejection 
" Full stereo and mono metering 

Superior audio specs Studio 
talkback - Beefy cue and 
headphone amps Jumper-
programmable muting, timer start, 
pulse/holding start Semi-
modular design with connectorized 
parts for easy replacement Two-

year warranty Toll-free service. 
After only one year, Radio 

Systems consoles have spawned a 
host of imitators, by manufacturers 
from "A" to "W". But take a closer 
look at the RS Series, and you'll 
see the difference. Look at our 
ingenious circuit board design that 
prevents cross-talk. Study the input 
architecture that accepts any input 
level. Ask for a loaner copy of our 
user's manual, the best in radio. 

Because after all, you shouldn't 
focus on JUST the price. 

THE PRICE: 
El RS-6: $3,995. 
0 RS- 12: $6,495. 
0 RS- 18: $8,995. 

For DAT machines, custom 
studio furniture, and the industry's 
best consoles, contact Radio 
Systems toll-free at 800-523-2133. 

TRY NOT TO FOCUS ON JUST THE PRICE, 
BECAUSE THE RS SERIES CONSOLES DO SO MUCH. 

, Mallet, 

Broacicas. 
quiprnem 

>cat, 
sign 8. e  

Rama SYSTEMS INC 
110 High Hill Road - P.O. Box 458 ' - Bridgeport, New Jersey 08014-0458 

609/467-8000 800/523-2133 Fax 609/467-3044 
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Tape Copying Takes a Fast Trac 
Free Your Console 

From Dubbing 

Duty with Henry 

Engineering's Latest 

by Hank Landsberg 
President 
Henry Engineering 

Sierra Madre CA The 
production people at virtually 
every radio station spend many 
hours each week (or day) on the 
mundane but necessary task of 
dubbing. They dub records to 
cart, CDs to cart, CDs to R-DAT 

TECHNOLOGY 
UPDATE 

and agency spots to cart as well 
as make copies of carts, copies 
of spec spots, etc., etc., etc. It is 
boring and time consuming, 
but necessary. 
Most stations use a dedicated 

studio for dubbing. But is it 
really necessary to tie up an en-
tire studio just to go from one 
source to a recorder? Do you 
really need a ten-channel con-
sole when you are not actually 
mixing anything? 

A rational alternative 
Do you really need to fill an 

entire studio with limiters, EQs, 
telephones, intercoms, mics, 
the EBS receiver, etc., just to 
make a clean and accurate dub 
of a CD track? Of course not! 
What you actually need is a 

"thing" that combines most of 
the functions of an audio con-
sole, but has only one channel 
(i.e., a "one pot board"). 
The Fast Trac Dubbing System 

from Henry Engineering is ex-

a ±6 dB limited range for "fine 
tuning" the stereo balance. A 
push button defeats the balance 
control for those who do not 
want to use it. 
Two other buttons allow the 

The timed auto-start facilities 
of the Fast Trac eliminate these 
problems by automating the 
dubbing process. 
Each source feeding the fast 

Trac (TT, CD, etc.) has as-

modulation meets the stylus. 
The scenario changes when 

dubbing from a CD. The cart 
recorder is started first to allow 
for the faster start-up time of the 
CD player. (These are examples 
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actly that. It is a self-contained 
audio and machine control sys-
tem specifically designed for 
dubbing from one source to an-
other. 

It occupies 13/4 " of rack space, 
duplicates the functions of a 
console and automates the dub-
bing process to eliminate guess-
work. 

One pot console 
The Fast Trac is essentially a 

four-input, one pot console. 
There are inputs for four stereo 
sources, each push button 
selectable. Gain trimmers for 
each source allow you to mix a 
+4 dBm balanced phono 
preamp with an — 10 dBv un-
balanced CD player. 
An optional mic preamp can 

be installed in place of one of 
the line level input positions. 
The Fast Trac also includes a test 
oscillator with 400 Hz and 10 
kHz frequencies selectable. 
The overall gain (recording 

level) of the system is controlled 
with the large Line Gain knob 
while a balance control provides 

user to select the recording 
mode: Stereo, Mono-summed 
(L+R), Left-into-both, or Right-
into-both outputs. If you want 
to use a limiter or EQ, a Proc-
ess IniOut button will allow for 
the insertion of this equipment 
into the recording chain. 

Playback monitoring 
The Fast Trac also has two 

playback monitor inputs so that 
you can monitor the recording 
quality of two record machines 
such as two cart recorders. A 
push button selects either Line 
or Tape Monitor. Another but-
ton selects either Tape 1 or Tape 
2. A Monitor Mono button 
switches the monitored signal 
to mono for checking mono 
compatibility and phase error. 
Perhaps the most unique as-

pect of the Fast Trac is its ma-
chine control system. How 
many times have you had to re-
dub a cart because it was too 
"loose?" And have you ever no-
ticed that carts dubbed by 
different people have different 
"tightnesses?" 

H RIPS ALLYOU 
NEED TO USE OUR 

COUPLERS 
It's easy to put your audio on the phone with Comrex® 

broadcast couplers. Just plug in the standard connectors 
and you're ready to go. 

Two models are available. The Comrex TCB-2A auto-
answer coupler makes "listen lines" a snap. The TCB-1A 
manual coupler lets you send or receive program without 
interfering with normal phone use. 

Built specifically for broadcast, both are FCC registered. 
And both provide clean audio and the dependability you 
expect from Comrex. 

Comrex also makes frequency extenders to turn raw dial 
lines into broadcast quality. For more information on any 
Comrex product. call toll-free 1-800-237-1776. Or write 
Comrex Corporation, 65 Nonset Path, Acton, MA 01720. 
Tel. (617) 263-1800. TVVX 710-347-1049. 
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sociated with it two timing ad-
justments. One sets the start de-
lay of the recorder or source ma-

Fast Trac is a 
compact and 
efficient dubbing 
center that does 
the job every 
time . . . 

chine and the other sets the 
audio-muting delay for that 
source. 

Dubbing from vinyl 
For example, when dubbing 

an LP to cart, the turntable is 
started first, with audio muted 
during the start-up. Then, just 
as the beginning of audio ap-
proaches the stylus, the cart 
recorder is started and audio 
comes back on at precisely the 
moment the beginning of 

0/11111111/11 ri 
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of how the timed auto-start 
functions of the Fast Trac are 
used to eliminate the guess-
work of dubbing from any 
source). 
Once the timing circuits have 

been set, pushing the Master 
Start button will create perfect 
dubs with one-button ease ev-
ery time. There is also an out-
put to start and stop a digital 
timer automatically. 

Fast Trac was developed to 
solve two problems faced by 
most of us: one, there is never 
enough time; and two, there is 
never enough room in the stu-
dio! Fast Trac is a compact and 
efficient dubbing center that 
does the job every time, and al-
lows your production studio to 
do production! 

Editor's note: For more informa-
tion, contact Henry Engineering at: 
818-355-3656, or circle Reader 
Service 70. 

IMMUM3 

Tascam has recently added a 
third sampling rate to its DA-
50 R-DAT recorder. Now, in 
addition to sampling at the 
standard baud rates of 32 kHz 
and 48 kHz, the DA-50 deck 
will record at the rate of 44.1 
kHz, which will permit two-
track mastering direct to com-
pact discs with no additional 
interfacing required. 
The rack-mountable DA-50 

has four zero-distortion cir-
cuits that should add to sonic 
performance and eliminate 
granulation noise. The unit 
also features an oversampling 
digital filter, four direct-drive 
tape transport motors, a re-
mote control unit and a seven-
way power supply system 
with independent trans-
formers for the digital and 
analog circuitry. 
Operational functions in-

clude direct search/CPS, ID 
code write and erase, cue and 
review, renumber, blank 
search, intro scan and four 
counter modes. 

For more information, con-
tact Greg Hildebrandt at Tas-
cam: 213-726-0303, Or circle 
Reader Service 98. 
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What's in Store for 
DAT in the Market? 
(continued from page 44) 
Sony Marketing Manager for Profes-

sional Audio David Kawakami takes a 
different approach. He sees a need for 
a more definable splitting of the technol-
ogies. 
"There has to be a clear kind of diver-

gence of product lines between true 
professional DAT and consumer 
machines," says Kawakami. "Until now, 
our machines have been based on con-
sumer designs. In the future, they need 
to be planned and developed for more 
specific professional purposes. 
"The radio market, which is a poten-

tially huge market for DAT," continues 
Kawakami, "needs a machine we cur-
rently do not have. What radio needs 
from a performance standpoint DAT al-
ready offers. It has the sound quality 
sufficient for broadcast. What is missing 
are the functions. Radio has very specific 
needs," he says. 
Kawakami cites better cueing ability, 

for one thing. 'The ability to cue to a cer-
tain spot, hold the event and instantly 
access the music. 
"These things were not on the en-

gineers' minds when they first made 
DAT machines. They were thinking of 
the consumer market,' says Kawakami. 
If the functional-type features were ad-
dressed, "DAT would instantly have a 
place in radio stations," he adds. 
Current industry rumors put the wait 

for the DAT decks to reach market here 
no sooner than next spring. 

"I am disappointed that consumer 
hardware is taking so lone says Mel 
Lambert. "Not that pros would use con-
sumer audio, but it just helps (DAT's ac-
ceptance) credibility-wise," he adds. 

What lies ahead 
And what of the future? Clearly, 

broadcast radio will make use of DAT 
decks as they become available. But to 
what extent and in what applications re-
mains to be seen. 
Panasonic showed a prototype DAT 

editing system (see the Technology Up-
date in this issue) at the 1989 NAB. 
While that technology is said to be one 
to two years away from shipping, the 
potential for editing DAT removes at least 
some of the obstacles. 
Meanwhile, manufacturers are busy 

adding the SCMS chip to their units, a 
chip that will do the sampling of the dig-
ital bit stream coming from the tape 
necessary to detect a tape that has been 
recorded once. 
But perhaps they should be busier. 

With units not hitting America before the 
spring, the companies will be months re-
moved from Santa Claus and his rein-
deer. Quite a potential boon to miss. 
And as Mel Lambert puts it: "If I was a 
manufacturer, I would make sure I had 
product in the stores by Christmas." 

People ... The Professional Audio 
Division of Sony Corporation has ap-
pointed Robert Ott to the newly-
created post of national business 
manager of microphone products. 
Ott was formerly a district manager 

working out of Itasca, IL and spent 12 
years previously with Shure Brothers 
where he held several positions in 
microphone and electronic sales. 
Speaking of Shure Brothers, the 
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company has recently named Robert 
Gilbert as its new vice president of 
sales and finance. He will handle 
Shure's financial operations and sales 
activity worldwide. 
Also at Shure: John Phelan be-

comes director of technical markets; 
Donald (Sandy) Schroeder takes 
responsibility for the overall manage-
ment of Shure microphone products 
worldwide; Michael Pettersen gets a 
promotion to director of mixer 
products; and Alan Shirley becomes 
product line manager for wired 
microphones. 
Meanwhile, at AMEK/TAK's 

broadcast sales department, Gary 
Taylor has joined in the position of 
broadcast sales coordinator. Taylor 
previously served in AMEK's produc-
tion department. 

Studer Reyox America (SRA) gains 
fifteen-year pro audio veteran Jim 
Kurowski, who becomes that com-
pany's director of technical opera-
tions. Kurowski will handle all tech-
nical operations at SRA. Kurowski is 
a former Rupert Neve, Inc. manager 
of technical services. 

Wins Contract ... Broadcast Elec-
tronics received an order valued at 
$521,000 to equip 13 new 1000 W FM 
stations in Thailand. The contract calls 
for BE to supply: 13 Model FM-1B, one 
tube, 1000 W transmitters; 13 FM 
transmitting antennas; control con-
soles and turntables for the thirteen 
studios; and other related equipment. 

New manufacturer ... Family Mar-
keting Group recently formed a new 
manufacturing company, Hit Design, 
which will manufacture broadcast 
and related products for the broad-
cast, recording and pro audio indus-
tries. The company has just released 
its newest product, the Tailor multi-
band dynamic equalizer for enhance-
ment of music without conventional 
processing artifacts. 
Family Marketing is accepting any 

dealer inquiries. For more informa-
tion, contact Jim Trapani at: 
904-622-2779. 

Call toll-free ... Delta Electronics 
has recently begun offering its cus-
tomers a toll-free number for sales 
and service information. For use 
throughout the US, the number is: 1-
800-8-DELTA-8 (1-800-833-5828). 
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By The 
Companies We Keep 

Over 200 manufacturers put their trust and confidence 

in BSW to represent their products. We have earned their 
respect by servicing the needs of thousands of broad-
casters for over 17 years. 
How about you? If you're fed up with the "song and 

dance", the hassles, and proverbial runaround from your 
present audio equipment supplier, please give us a try. At 

BSW, we work 12 hours daily, to give you the best 
possible service and competitive pricing. We invite you to 
be the judge. Call us toll free and allow us an opportunity 
to earn your trust and confidence for all your audio equip-
ment needs. 

13SW 
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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Modernize with C-QUAM® AM Stereo! 
Face it. We live in a stereo world. And you join a 

family of winners when you choose C-QUAM AM 
Stereo. You'll find . . . 

• Over 750 C-QUAM AM stations around the globe 
• Nearly 18 Million C-QUAM decoder IC's shipped 

to receiver manufacturers 

• 4 countries to date with a C-QUAM AM Stereo 
standard 

• IC technology, broadcast equipment, receiver 
design, international seminars and 
technical/marketing support . . . from studio to 
listener, Motorola is totally committed to AM 
Stereo! 

For details on the Motorola C-QUAM AM Stereo 
system, call Steve Kravitz collect at 312/576-0554. 
Fax 312/576-5479. 

Model 1400 Exciter 

Model 1410 Monitor 

MOTOROLA 
C-QUA Af SETTING THE INDUSTRY STANDARD 
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Sony D-10 Field Tested by AP 
by Paul S. Courson, 
Anchor/Reporter 
Associated Press Network News 

Washington DC Sony's low-priced 
entry into the R-DAT market has been on 
sale in Japan for more than two years. 
The D-10 is marketed as a consumer-
grade unit, and has the sort of connec-
tions and technical features that cater to 
a non-broadcast user. 

- - MUM   
REPORT 

The D-10 Pro uses the same transport 
and chassis, but includes a digital I/O 
connector not found on the consumer 
model. Other differences include XLR 3-
pin connectors for analog mic or line in-
puts, instead of the % " phone jacks 
found on the D-10. 
The D-10 and the D-10 Pro have LCD 

displays, but there are differences be-
tween the two that confirm the Pro 
model's broadcast orientation. 

Different level indicators 
The consumer model has a seven-

segment, miniature LED recording level 
indicator off to the right of the main LCD 
display. Seven segments offer rather 
poor resolution, and only the upper two 
segments colored red distinguish over-
level recording. 
The pro model incorporates record 

level indication within the main LCD. 
And with 20-segment resolution, it is 
much easier for the user to set level ac-
curately. An overload segment also kicks 
in when input levels get extreme. 
Sony has taken care to provide all the 

digital sampling rates likely to be needed 
for direct digital-to-digital copying. The 
early machine the manufacturer sup-
plied did not include the Philips anti-

copying circuit that is the centerpiece of 
an agreement between the music indus-
try and electronics firms. 
The digital I/O circuit on the D-10 Pro 

handles AES/EBU digital signals of 32 K, 
44.1 K and 48 K sampling rates, as well 
as the Sony/Philips format in 32 K or 48 

information is lost. 
Dynamic range is quoted by Sony at 

85 dB, with frequency response from 20-
22 K. These specifications are far better 
than any portable analog cassette unit, 
but are bested by some R-DAT portables 
on the market. 

Sony's D-10 professional portable DAT, with miCS 

K rates. 
Both models incorporate record start 

IDs, which enable the user to cue to a 
given point in the tape, the same way a 
selection is picked on a CD player. 
Programmable play functions are also 
similar to those available to sequence a 
CD. The subcode ID allows high-speed 
searches in either direction on the tape. 
The consumer model includes an 

elapsed tape-time index that holds its ac-
curacy fairly well from end to end. The 
pro model includes additional time in-
formation that can permanently "date" 
the recording. 

Time coding yet to come 
But Sony has yet to install full-featured 

time coding in the D-10. And on the con-
sumer model, as soon as the tape is re-
moved (or power lost) the elapsed time 
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OCTOBER 16 - 19, 1989 
MADISON, WISCONSIN 

A technical conference and equipment exhibit 

for engineers involved in: 

AM & FM Broadcasting 
Television Broadcasting 
Contract Engineering 

... and more. 

Audio & Video Production 
Cable Systems 
ITFS I MDS 

For information, write: Broadcasters Clinic, 

218 Lowell Hall, 610 Langdon St., 
Madison, WI 53703, or call: (608)262-6130 

Sponsored in part by Radio World & TV Technology 

The user can also fast-scan in either 
direction with audio. Competing brands 
mute the audio in rapid shuttle modes. 
The sound heard with such fast-scan is 
similar to that found when moving 
through a CD. 

Some complexity 
The tape loading system on the D-10 

Series is awkward and not completely 
idiot-proof. An outer door must be 
opened, exposing an inner tray with its 
own button to raise it up to insert or re-
move a tape. 
The system is mechanical and does not 

normally require any power to function. 
But it is possible to turn the machine off 
with the tape threaded. And the unit 
does not have an interlock that would 
automatically de-thread the tape. If 
power is lost with the tape threaded, it 

is impossible to remove it. 
Despite some standby, battery-saving 

circuitry, battery life is the biggest draw-
back in using the Sony portable. On a 
full charge, the 6 V sealed pack lasts just 
over 1.5 hours. Two such packs are sup-
plied with the D-10/D-10 Pro. 
There is no external DC connection. 

The AC adapter fits where the DC pack 
inserts, but ends with a line cord. This 
same adapter is used to charge the bat-
teries. 
But it is via a separate drop-in tray that 

the AC pack is linked with the DC pack 
that needs a charge. That ties up most 
of the power system and leaves the user 
with whatever life is left in the second 
DC pack. 

Reloadable DC pack ... 
Sony would do well to offer a re-

loadable DC pack that could contain 
alkaline cells. For now, it is a tedious ex-
ercise to carry along the power entourage 
for this machine. 
The company does offer an external 

Dynamic range 
is quoted by Sony 
at 85 dB . . . 

battery pack (model NP-4000), but it is 
12 V and requires a DC-to-DC converter 
(DCP-80) which inserts in the D-10 just 
like the other packs. The same DCP-80 
accepts a cigarette lighter cable (DCC-16) 
for use in a car's 12 V system. 
One positive note on the battery situ-

ation: the DC pack is the same unit used 
in some of Sony's portable video equip-
ment, which makes locating spares an 
easier assignment. 

It is a pleasure to have full fidelity 
(continued on page 58) 

XD-001 DAT from Harris 
Replaces Carts at WZLZ 
(continued from page 43) 

video tape machine. The optional wired 
remote allows easy cueing to any cut on 
the tape and places the machine into a 
cued and ready-to-air condition. 
By using the Skip ID function, the ma-

chine automatically cues up to the next 
cut on the tape, making the cut ready for 
air. 

Other applications 
After working for the CBS 0 /k 0, 

KCBS, in Los Angeles for five years as 
a central control supervisor, I can also 
see a very definite use for DAT in a TV 
master control situation. 
CBS makes use of a noisy 48-tray cart 

machine. Each night after the news, the 
announcer has to record spot elements 
that air during the time no announcer 
is on duty. Many times the same ele-
ments are recorded over 10 times a week. 

It would be a simple matter, using 
DAT, to have all station announcements 
contained on just one tape. It would al-
leviate the problem of jammed carts and 

limited frequency response, along with 
having to make duplicate messages. It is 
also very easy to interface the Harris DAT 
machine to automation systems. 
Because WZLZ had the luxury of be-

ing a new station starting from scratch, 
it was an easy decision to make exten-
sive use of DAT technology. The Harris 
machine is very affordable and should 
provide years of excellent service. 
We plan to add six more DAT 

machines, making it possible to have 
more of the station's extensive music col-
lection on-line at all times. 
Because I work nine hours a day on 

the air in addition to my other duties as 
Station Manager, it is a very welcome 
thing to not be constantly loading and 
unloading carts and CDs. I highly 
recommend the Harris XD-001. 

Editor's note: Ron Crook may he reached 
at: 217-222-3322. 

For more information on the Harris XD-
001 DAT unit, contact Ron Frillman at: 217-
222-8200, or circle Reader Service 92. 
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Introducing... 

A Stereo Audio Signal Test Set 
with the widest range ever designed. 

This simple and easy to operate gain set allows stereo measurements of level, balance, 
crosstalk, and signal-to-noise cver the entire dynamic range cf your system from 
noise floor to clipp ng. Te solution for balanced stereo lines. 

Features 
Range of 100dB 
Simultaneous Peak & Average 
L/R or Sum/Diff Modes 
2 B Scale Loudness Meters 
Easy to Use 

Measurements 

Signal-to-noise Ratio 
Program Balance 
Separation 
Crosstalk 
Headroom 

Applications 
Stereo Televisiol 
FM Stereo 
Recording 
Duplication 
Uplink 
Price: $1650.00 

The Widest Range Ever... DORROUGH MODEL 1200 
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WMTR Goes All-DAT with Sony 
by Max E. Smith, Sr., Pres/GM 
WMTR-FM 

Archbold OH On 12 January, 1989, 
WMTR began broadcasting an all-DAT 
format. Thus after investing over 
$200,000 in new studios, tower, transmit-
ter and processing equipment, WMTR 
became the first all digital tape radio sta-
tion in America. 
We utilized five Sony RSI DTC 1000 

DAT machines and one Sony digital au-
dio recorder PCM 2500. Software was 
from FirstCom in Dallas, TX-2338 cuts 
of DAT gold. 
DAT gold is a completely re-mastered 

gold library of rock's greatest hits, from 
1954 to the present. Each cut was taken 
from an original studio master and trans-
ferred to DAT. 
The quality is unbelievable and is far 

superior to any other source I have heard 
including any CD library or satellite serv-
ice. 

No failures 
After eight months of continuous 

operation we have had literally no down 
time. The PCM 2500 is a workhorse and 
without question the cart machine of to-
day. 

Basically, the Sony digital audio re-

Otani Reel-to-Reel Unit 
Features Dependability 
(continued from page 43) 
aluminum deck plate and is a single unit 
design. As supplied it is an upright 
standing machine, which does make the 
vertical front panel hard to work with. 
In the future, Otani will offer an optional 
cabinet to allow the front to be face up. 
I know of at least one major equipment 

supplier, Allied of Richmond, Ind., that 
offers very inexpensive wood side plates 
to accomplish the same thing. We used 
them at WJTT. 
Another option would be to purchase 

a Tascam CS 607B roll-around stand and 
mount the MX-50, using Otari's ZA5 EK 
rack mount adapters. 
Once the MX-50 was situated in a face-

up position, station personnel gave it 

. . . personnel 
gave it high marks 
for ease of use. 

high marks for ease of use. Its push but-
tons are large, well marked and have a 
nice touch. Mechanical action is smooth 
and precise and there is good access to 
the tape path. 

Standard features impress 
The MX-50 has a noteworthy list of 

standard features as well as some very 
worthwhile options that you do not have 
to pay for if you do not need. 
Just about everything the machine 

does can be remote controlled via its 32-
pin remote connector. Or, for $250, you 
can purchase Otari's remote control box 
and just plug it in. 
Speed can be varied ±8% from the 

front panel or up to ±50% with an ex-
ternal sync source. 
Welcome also is the real time tape 

timer, which displays hours, minutes 
and seconds. It incorporates a search-to-
cue locator with one cue point memory, 
as well as a zero location memory. I am 
glad to see these "cassette deck" features 
in a professional reel machine. 
Standard speeds are 71/2 and 15 ips, al-

though the machine is available with 3% 
ips as an option. Of course, you can se-
lect NAB or IEC equalization with a 
provided switch. 

It is also interesting to note that two 

MX-50 machines are available, the MX-
50N (NAB, two-track, two channel) and 
the MX-50D (DIN Stereo). 

Interfaces to switcher 
A feature exclusive to the MX-50D is 

its interfacing of the transport play con-
trol to switch contacts on the broadcast 
console fader or some other switching 
arrangement. Access to this function is 
through a separate "fader" port on the 
rear panel. 
By far the most fascinating option 

available on these machines is the Voice 
Edit Mode (VEM). This requires the sim-
ple installation of a VEM-PCB inside the 
machine. Placing the machine in the 
VEM speed mode doubles the selected 
play speed (e.g., 15 ips becomes 30 ips). 
However, the pitch of the recorded 

material during the VEM speed mode re-
mains normal and constant. I see this as 
a real boon for those who edit lengthy 
lectures and similar material. 
Three MX-50N machines were in-

stalled at WJTT—one in the control room 
and two in the production studio. As of 
this writing, all have performed flaw-
lessly for several weeks. 

Everything in place 
A few fast performance checks, such 

as frequency response, noise, tracking 
error and the like, were made on all 
machines before placing them in service. 
All had survived shipping in good order, 
and I found that no adjustments to fac-
tory settings of heads or controls were 
needed. 
As stated before, operating personnel 

are very vocal about how much they like 
these machines. This kind of unsolicited 
praise is not often forthcoming relative 
to a new piece of gear. 
At a suggested list price of $2495, the 

MX-50 is a lot of reel-to-reel tape ma-
chine. I believe it will quickly become an 
oft-seen item in stations across the coun-
try. 

Editor's note: S. Parks Hall, in addition 
to his duties as CE at WDOD, works as a 
contract construction engineer at several sta-
tions including the aformentioned WITT. He 
is an S0E-certified senior broadcast engineer. 
He may be reached at: 615-265-9494. 

For more information on the MX-50 
recorder, contact John Carey at Otari: 415-
341-5900, or circle Reader Service 96. 

corder PMC 2500 consists of a digital au-
dio tape recorder and an interface unit. 
The interface unit is designed so that the 
PMC 2500 can be used in professional 
audio fields, enabling the recorder to be 
connected to various digital and analog 
audio equipment. 
Such equipment includes: digital au-

dio equipment having the AES/EBU 
standard I/O connectors; digital audio 
equipment having the SDIF-2 (Sony Dig-
ital Interface 2 format) I/O connectors; 
equipment using the Sony-Philips digi-
tal format I/O connectors; as well as ana-
log audio equipment having the XLR-3-
31 type analog input connector and XLR-

Sony's PCM 2500 professional DAT recorder 

3-32 type analog output connector. 
Our on-air sound and commercial 

production quality is absolutely excel-
lent. The PCM 2500's four times over-
sampling digital filter and D-to-A con-
verter unit are employed for the left and 

(continued on page 58) 

OUR FM 
MONITOR 
DESERVES 
A SECOND 
GLANCE. 

BUT IT DOESN'T NEED IT. 

Engineers look twice when they first see 
our 691 Stereo and SCA Monitor. But when 
they start to use it, they find the 691's 
meters are easily tracked in a single glance. 
Like everything else about the 691, its 
measurement displays are very well 
thought out. 

A color-coded system ties together the 
associated displays, switches, and jacks for 
a particular function or test. Select your test 
by pushing a color-coded button and 
simply read the results on all of the indi-
cators. It's as easy as it sounds. 

Other benefits of the 691 include over 40 
proof-of-performance and signal quality 
measurements. Add a scope and use the 
691 as a spectrum analyzer... or get a 
vector display of L/R phasing. Perform a 
Bessel-Null calibration in minutes. Measure 
clipped composite accurately and quickly. 

The 691 can now be optionally ordered to 
measure two SCAs. There are many other 
features ... write or call for complete 
information. 

CIEI CORPORATION 
One Airport Drive o Box D 
Williamstown, NJ 08094 
Phone 609-728-2020 
Toll Free 800-334-9154 
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Panasonic Previews DAT Editing 
by Chris Foreman, 
Pro Audio Mktg Mgr 
Panasonic Professional Audio 

Cypress CA At this year's NAB con-
vention in Las Vegas, Panasonic demon-
strated prototypes of two high-
technology digital audio tape recorders 
and a DAT editing controller. 
The portable and studio DAT recorders 

included several advanced features, in-
cluding four heads (two for recording, 
and an additional pair for off-tape 
monitoring), AES/EBU-format digital in-
puts and outputs and time code record-
ing and playback. 
The DAT edit controller, designed for 

use with a pair of studio machines, al-
lows frame-accurate assemble and insert 
editing of DAT tapes in a manner simi-
lar to VCR-based techniques. 
The purpose of these demonstrations 

was to solicit comments from broadcast 
industry professionals concerning what 
features and capabilities the final 
products should have, likely applications 
for such products and prices that would 
be acceptable to the industry. 

Positive reaction to DAT 
Hundreds of radio, television and 

other industry professionals offered 
valuable comments on the prototypes 
and the enthusiastic response has con-
vinced Panasonic that professional DAT 

products can be utilized effectively not 
only by radio and TV engineers and 
production staff, but also by professional 
users in many other communications 
markets. 
As a review, we include here a digest 

of the main features and capabilities of 
the prototype Panasonic DAT editor and 
portable and studio machines demon-
strated at the NAB convention, along 
with comments on applications for the 
radio broadcast industry. 

Four-head design benefits 
Current DAT recorders utilize a VCR-

type helical recording system with two 
recording/playback heads located on op-
posite sides of a rotating cylinder. 

TECHNOLOGY 
UPDATE 

The pair of heads record alternating 
tracks diagonally across the tape. Unfor-
tunately, such a two-head system does 
not allow true off-tape monitoring since, 
after the first head has recorded one 
track, the tape must move far enough to 
allow the second head to record the next 
track. 
Thus, a recorded track moves out of 

reach before it can be accessed for moni-
tor/playback during the recording process. 

This Baby Can 
Handle the Curves 

Audio Logic graphic equalizers from DOD stand up to the tough tasks 
of smoothing out audio rough spots. Balanced inputs and outputs, 

predictable filtering, and sparkling audio performance are only the 
beginning. From the switches to the power supply, DOD overbuilds the 
guts of these EQ's. so that they will provide years of reliable service. 

Features include continuously adjustable high pass and low pass 
filters, LED headroom meter, and XLR, IRS phone and barrier strip 
connectors. And, the only time you have to take off the lid is to admire the 

construction. Available in stereo 15 band and mono 31 band. Call your 

Bradley professional for details and fast delivery today. 

BRADLEY 

BROADCAST 

SALES 

8101 Cessna Avenue 
Gaithersburg, Maryland 20879-4177 

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

Where Service and Engineering Make The Difference 

A four-head design solves the problem 
by placing two extra "read" heads be-
tween the two "write" heads. Because 
the head spacing is now 90° instead of 
180°, the "read" heads can access the 
most recently recorded track before it 
moves too far out of reach. 
True off-tape monitoring is invaluable 

during any studio or remote recording 

. . . such a two-head 
system does not 
allow true off-tape 
monitoring . . . 

session, but will be especially valuable 
during live sessions and for recording 
programs off-satellite for re-broadcast at 
a later time. 
There are no "second takes" for these 

types of recordings. Off-tape monitoring 
also makes a portable DAT recorder 
much more valuable to a journalist who 
wants to be sure that his on-site inter-
view is actually being recorded to tape. 
A DAT machine equipped to record 

conventional SMPTE time code can 
"chase" and "sync" with a video recorder 
so that the DAT deck can be used in 
video (and film) production and post 
production. 

This could be valuable not only to tel-
evision stations and independent video 
and film producers, but also to a radio 
station handling simulcast playback with 
a local TV outlet. 

Editing possibilities 
Nlore likely, however, a time code 

capable DAT recorder will allow a radio 
station to do sophisticated, subframe-
accurate tape editing similar to that 
offered by video technology. 
Current DAT recorders allow simple 

editing via "PNOs" (Program Numbers 
or Index points similar to those offered 
by a CD player), Start IDs and Skip IDs. 
But these current DAT recorders do not 
provide the kind of precise location and 
editing that a time code equipped DAT 
will allow. 
The DAT recorders demonstrated by 

Panasonic convert conventional 
SMPTE/EBU time code into the NHK 
standard "DAT Time Code," which is 
recorded into the subcode area on each 
tape track. On playback, this DAT time 
code is then reconverted into 25/29.97/30 
fps SMPTE/EBU time code. 
Two major benefits are offered by this 

time code recording technique. First, 
synchronizers and editing systems, etc., 
connected to the DAT recorder, need 
only deal with SMPTE/EBU-format time 
code, which makes the units fully corn-

(continued on page 57) 

Interfacing with the 
Panasonic SV 3500 
by Mark Gallaher, 
Computer Operator 
Pasadena Star Newspaper 

Montrose CA Most of those reading 
this publication will be familiar with the 
Panasonic SV 3500 Digital Audio Tape 
deck, or DAT. 
This recorder has several valuable 

operating features. The one that is prob-
ably the most clever is the tape index 
codes. A code may be placed at the be-
ginning of a particular track and this can 
be used for cueing. If a number of tracks 
are recorded on a single tape, you could 
access them randomly by using the in-
dex codes. 

TECHNOLOGY 
UPDATE 

This is where my DAT Interface Unit, 
or DIU, comes into its own. With this in-
terface and the computer of your choice, 
you can create multitrack tapes, index 
the individual tracks and place this in-
formation in your computer. 

Commands come from computer 
To play a particular track, you could 

type in the track name, or perhaps se-
lect from a list of tracks. Your computer 
would then issue the appropriate com-
mands, via the DIU, to the SV 3500 DAT. 
With a modest programming effort, 

you could catalog a number of tapes this 

way, and have a programmable audio 
playback system. One good use for this 
would be commercials and music selec-
tions for commercial broadcast studios. 
Allow me to describe the actual oper-

ation and design of this interface. The SV 
3500 has front panel controls for rewind, 

The control code 
your computer sends 
must be translated on 
two levels to what the 
SV 3500 expects. 

play, etc. It also has an internal set of 
commands, accessible via a serial inter-
face. 
By sending the equivalent of the 

"Stop" command through this port, the 
SV 3500 will stop tape movement. The 
idea is the same with all of the front 
panel controls. Each front panel feature 
has a matching, unique port code. 
This serial port is not compatible with 

any computer I know of. The electrical 
characteristics are wrong, and the code 
itself does not match the way your com-
puter deals with its data. 

Code translation 
The control code your computer sends 

must be translated on two levels to what 
the SV 3500 expects. The electrical part 

(continued on page 57) 
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The 

Un 
Processor. 

Introducing FM ModMinder from 
Modulation Sciences 
Now you can increase modulation with less 

processing, and still stay within FCC limits. An-
other "miracle processor?" Not at all: Modulation 
Sciences' FM ModMinder- is The UnProcessor. It 
doesn't alter your signal in any way. It gives you 
a new, more correct measurement of modulation. 

By the most recent FCC standard, your mod-
ulation monitor is making you set RMS modu-
lation lower than necessary. That's because it 
registers overmodulation on brief overshoots 
that it should ignore. FM ModMinder registers 
only those longer "events" that the FCC really 
cares about. So you can boost modulation by up 
to 3 dB if you use moderate processing. Or you 
can back off on "nail-it-to-the-wall" processing 
while keeping loudness at the max. Either way, 
you'll have a signal you can be proud of, and 
you'll still be legal—we can prove it. Best of 
all, you don't even have to junk your modula-
tion monitor to take advantage of the correct 
measuring method—FM ModMinder works 
with any stereo-capable demodulator. 

FM ModMinder is destined to change the rules 
of battle in the "processing wars" of the 1990's. 
There's just one catch: Early response tells us 
that demand for ModMinder will soon exceed 
supply. So if you want to get a jump on the com-
petition, you'd better jump on this revolutionary 
product now. Call 800-826-2603 toll-free for com-
plete information and specs on The UnProcessor— 
FM ModMinder from Modulation Sciences. 

modulation sciences, inc. 
1 15 Myrtle Avenue • Brooklyn, NY 11201 

Tel 718-625-7333 • Fax 718-260-8286 
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Let 
Give You 
A Quote 
On Our 
Ado 
Swt 

66 When we designed our 
new 23,000 square-foot facility 
at KLBJ radio, a primary goal 
was to maximize operational 
flexibility So, we looked at the 
alternate ways to route audio 
signals. We compared features 
and specs, as well as costs. 

"ITC's AUDIO SNITCHER 
turned out to be an easy choice. 
One reason is it's designed spe-
cifically for audio applications. 

"With the AUDIO 
SWITCHER, we're wired to and 
from every satellite, network, 
studio, and workstation. We're 
even wired to the Program 
Director's office. And installation 
was easy. 

"That was September '87 
Since then? The AUDIO 
SVVITCHER has worked out 
wonderfully, and 
staff reaction 
has been very, 
very positive. 
Changes are 
easy, and when 
we reconfigure 
something, we 
save both time 
and money. As 
far as our return 
on investment 
goes, it's been excellent. 99 

—Bryan King, 
Chief Engineer KLBJ AM-FM 

What more can we say? 
If you'd like detailed information on 

how you, too, can easily and effectively 
route audio signals, call International 
Tapetronics, 3M Broadcasting and 
Related Products Department toll-
free at 1-800-447-0414. In Alaska and 
Illinois, call collect, 309-828-1381. 
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Designing a Computer Interface For DAT 
(continued from page 54) 

could be handled by a relatively simple 
circuit. The software could be handled 
by your computer, but it would be 
specific to a particular machine, and 
would require a thorough knowledge of 
the machine's hardware systems. 
The interface I designed addresses 

both problems. It is a microcomputer in 
itself. The original design used a Moto-
rola 6809 advanced microprocessor, static 
RAM, an EPROM, an SY6551 ASCI to in-
terface to the computer and a handful of 
chips to drive the DAT output cable. 
Once the system proved operational, 

I redesigned the interface to use a Moto-

The process of 
installing software 
into EPROM is known 
as burning. 

rola 6802 microprocessor. This IC also 
has some static RAM on-chip, so I 
reduced the chip count by one. 
The software needed was relatively 

straightforward, although it took con-
siderable design effort. I had several pro-
gram ideas and finally decided upon an 
interrupt driven program. This type of 
programming was needed to provide the 
precise timing the DAT requires. 

Programmable interrupts 
To do this, I needed a source of 

programmable interrupts. The Motorola 
6840 Programmable Timer Module was 
then included in the interface. This chip 
can be programmed to generate 
attention-getting signals for the MPU. 
The Panasonic documentation on the 

serial command stream used time units 
(T) whose length was 434 microseconds. 
As the smallest T group was 2T (two time 
units, or 868 microseconds), I set the 
programmable timer for this value. 
The program uses this regular source 

of interrupts to determine when to per-
form its next action. The interrupts are 
only used while actually sending a code 
to the DAT. When idling, the interface 
simply waits for a command byte from 
the computer. 
Many of you may be familiar with a 

programming language or two, such as 
BASIC, Fortran, COBOL, etc. You write 
a program and your computer executes it. 

But, how does your computer know 
Fortran or BASIC? It has lower-level pro-
gramming, usually written in assembly 
language, known as the Operating Sys-
tem. In most cases, it is called DOS (Disk 
Operating System) because the com-
puter uses disk drives. Assembly lan-
guage is cryptic and difficult to use be-
cause it is closer to the computer's in-
struction language than to anything hu-
mans use. 

Machine code programming 
But a more primitive level exists. It is 

called Machine Code; programming the 
computer in its own special language, a 
language composed of zeros and ones. 
No Print or Input statements here. And 
Machine Code is unforgiving; a mistake 
is usually disastrous. The microproces-
sor does not have any inherent error-
checking or recovery routines. 

In BASIC, a mistake may cause your 
program to stop, or yield incorrect 
results. But the computer is still running. 
BASIC will allow you to retype a line, or 
otherwise fix your error. It told you of the 
error, because BASIC expects and looks 
for errors. 

In Machine Code, the computer is ab-
solutely confident in your ability to code 
perfectly. It does not look for or expect 
any errors at all. When one occurs, the 
machine can do just about anything. It 
usually just stops, or hangs and you 
need to reset it to start again. 

Burn, baby, burn 
When building a computer, such as 

the DAT interface, I program in Machine 
Code. The program itself is installed in-

DAT Editing System In 
Preview at Panasonic 
(continued from page 54) 

patible with existing and future time 
code devices. 
Secondly, because Panasonic chose to 

implement the NHK-proposed standard 
DAT time code format, a tape recorded 
on a Panasonic time code equipped 
recorder can be played back, with full 
time code implementation in any other 
brand of DAT recorder that uses the 
same NHK time code standard. 

Complications arise 
There are at least three digital transfer 

standards currently in use, and at least 
two common sampling rates (44.1 kHz 
and 48 kHz). 
This situation greatly complicates what 

should be a simple process: making a 
digital backup copy of a digital tape 
recorded either in the studio, or from sat-
ellite during a remote session or on-site 
interview. 
To help solve the problem, the AES, 

in cooperation with the EBU, has devel-
oped a recommended digital audio 
transfer standard, AES3-1985 (CCIR-
647), which has already been im-
plemented on the majority of profes-
sional digital reel-to-reel recorders, sig-
nal processors and workstations. It has 
also been adopted by Panasonic for its 
new-technology DAT recorders. 
Panasonic incorporated many other 

advanced features into its demonstration 
DATs, including a four-motor direct-
drive system, a multifunction LCD dis-
play, high-speed cueing and high-speed 
audible locating, edit preview/rehearsal, 
digital cross-fading, serial or parallel re-
mote control and DAT subcode editing. 
Additional features and capabilities 

may be incorporated into the final 
products, which are expected to be made 
available during 1990. 

Editor's note: For more information, con-
tact the author at: 714-753-7277. 

side an EPROM, which is a semi-
permanent memory device. 
The process of installing software into 

EPROM is known as burning. Once in-
side the device, the program will stay for 
nearly 80 years. If the program is small 
enough to fit into an EPROM, no disk 
drives are necessary. 
This is a fun hobby; the work never 

ends. I had to design a computer to burn 
EPROMs! I have several computers that 
do nothing but test the hardware of 
other computers. 
I have computers that digitize audio 

signals, modulate laser beams, control 
the stepper motors of robotic arms, 

translate Morse Code from audio to 
characters on a terminal, and multi-user 
computers which will soon be the heart 
of a multi-user bulletin board system. 
An interesting project I have going at 

the moment is voice recognition circuitry 
for computers. When this new technol-
ogy is fully realized, I will no longer be 
able to say that nobody listens to me! 
Now, if I could only install this on the 
lawn mower ... 

mg 
Editor's note: For more information on 

computer interfaces to DAT decks that uti-
lize interface ports, contact the author at: 818-
248-8372, or circle Reader Service 76. 
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SEE IT IN BOOTH 648, SBE - KANSAS CITY 

Today's AM-FM boom boxes don't provide 
remote jacks. So, we had an integrated unit 
designed. 
Squeeze Play by Indy Audio is a high quality 

radio / cassette unit with an easy-to-use custom 
panel which permits skimmer or regular use. 
Skim time can be varied from 2 to 30 seconds. 

Pause between takes can be varied from 30 
seconds to 3.5 minutes. 

Call your favorite 
Allied salesperson for 
complete information 
on Squeeze Play. 

BROADCAST EQUIPMENT 
A HARRIS COMPANY 

800-622-0022 
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WMTR Sings Praises of Sony PCM 2500 
(continued from page 53) 
right channels independently. 
The 2500 allows us to perform high-

speed search operation and we utilize all 
three subcodes. For example, Start ID, 
Program or Commercial number and 
Skip ID are written into the subcode 
area. A commercial or musical selection 
can thus be located at high speed or 
searched for directly. 
The Skip ID is used to skip over any 

unwanted portion of material during 
playback. When utilizing our request 
lines on WMTR, we can call up any one 
of over 3000 selections in less than 50 se-
conds. The selection is simply cued, 

paused and ready for on-air. 
Audience reaction to this has been 

more than positive. I continually get 
comments from people wondering how 

SER 
REPORT 

we are able to get their selections on-air 
as quickly as we do. 
For commercial production, we util-

ize both 48 kHz and 44.1 kHz when 
recording from analog source material, 
and we utili7e the unit's em-

R.L. HOOVER 
Consulting Tolocommunic•tions 

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 

TOWER SERVICES 

Light Replacement 
Routine Maintenance 
Ground Systems 

Painting 
20 years Experience 

John Nix 
PO Box 13244 Salem, OR 97309 

503-581-4056 
1-800-321-4056 

rW. 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 

R.J. GRANDMAISON, P.E. 
CONSULTING ENGINEER 

Applications and Rulemakings 

11213 Split Rail Lane 
Fairfax Station, VA 22039 

17031 764-0513 
Member AFCCE 

— war  

RADIO SYSTEMS 
ENGINEERING 

FCC Applications • Design 
• Installation • Field Service 

Experienced & Affordable 

4289 Roanridge 
Las Vegas, Nevada 89120 

24 Hr: (702) 454-2085 

* * * * * TOWER NETWORK SERVICES 

TINS 

Toner 

Tower Inspections & Maintenance 

Pressure Vat Guy Treating 

Digital Tension Measurements 

Structural Design Modifications 

Service like you've never seen 

We do high volume at LOW PRICES 

214-891-0555 DALLAS 
404-699-2620 ATLANTA 

FCC's Engineering 
AM,FM and TV Data 
Bases for your PC 

Call today to request a free sample 

Communications Data 
Services 

6105 E Arlington Blvd 
Falls Church VA 22044 

(703) 534-0034 

Moffet, 
Larson 8( 

Johnson, Inc. 

f nfpnee ,, 

Two Skyline Place 
5203 Leesburg Pike g800 
Falls Church VA 22041 

703-824-5660 
800-523-3117 

Member AFCCE 

SOFTWARE 
FA CHANNEL SEARCH  
FM Database pool 

MSDOS 
EGA Graphics-Color 
Broadcast Technical 

Consulting 

Doug Vernier 
Broadcast Consultant 
1600 Picturesque Drive 
Cedar Falls, IA 50613 
3 19-266-7435 

EVANS ASSOCIATES 
('ormourilLallon , 

FCC Applications, Design 
S, Field Engineering 

Broadcast Engineering Software 

216 N. Green Bay Rd. 
Thiensville, WI 53092 

(414) 242-6000 
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MIRKWOOD 

ENGINEERING 

Field Engineering 

50 Park Ave. 
Claremont, NH 0374 -

603/542-6784 

AUDIO CONCEPTS 
& ENGINEERING SERVICES 

Broadcast Audio 
• Consultation 
• Installation 
• Optimization 

P.O. Box 459 
Mechanicsville, VA 23111 

(804) 730-0671 (804)356-8364 Mobile 
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phasis circuit extensively. 
The emphasis circuitry is activated 

for analog material because the SNR 
of high frequencies is improved by rais-
ing the recording level and lowering 
the playback level. When the 2500 is 
connected to another digital tape re-
corder for mass production of digital 
material, sound can be dubbed digitally 
with no distortion. 

No going back 
At WMTR we are very pleased with 

the operation and performance of the 
Sony PCM 2500. I cannot imagine going 
back to standard cart machines. The DAT 

machine is definitely today's best rec-
ord/playback source. 
The Sony PCM 2500 is without ques-

tion the best DAT production machine 
manufactured, and I can easily recom-
mend it to the broadcast industry. What 
it will do for your production and 
on-air sound will amaze you and your 
audience. Your on-air staff too will 
love working with the PCM 2500 for 
production. 

Editor's note: Max Smith may be reached 
at: 419-445-9050. 

For more information on the PCM 2500, 
contact your nearest Sony representative. 

Sony D-10 Handles AP 
News Responsibilities 
(continued from page 51) 

recording and playback available in a 
portable tape machine. The light weight 
of the D-10 makes it easy to lug around 
an entire day. 
I thought there might be a problem us-

ing broadcast-quality microphones, 
since the input impedance of the D-10 
is specified at 10 kilohms. The Senn-
heiser MD-421 and the Electro-Voice RE-
16 I use are both low impedance. But 
there was no audible frequency response 
roll-off or level problems. 
Sony has included a remote-control on 

the D-10/D-10 Pro. I thought this would 
be rather silly to use, since the machine 
is so small and available at arm's reach. 
But the remote (wire-type) includes a 

threaded assembly that accepts a mic 
holder, facilitating on/off tape transport. 
Again, the bulk of the assembly is some-
thing that detracts from the portability 
of the D-10, but its use is worth consider-
ing. 
The unit also has an interesting self-

diagnostic circuit that checks rotation of 
the head assembly, capstan and trans-
port spindles. It also checks for conden-
sation moisture on the tape, which could 
damage the head surface. 
There are some useful features miss-

ing from this machine that reporters 
have come to expect of any primary port-
able tape deck. Mic/line mixing is not 
possible. Nor is it possible to monitor 
tape/source. 
But the outstanding fidelity of R-DAT 

helps make up for shortcomings that will 
likely be ironed out as this emerging for-
mat develops. 
I found the best way to use this ma-

chine was to record whatever on-location 
event was unfolding, then bring back the 
recording to dub onto a studio open-reel 
machine. This allowed razor-blade edit-
ing and mixing as if the open-reel "dub" 
were the master. 
Bringing back the tape for a final mix-

down is a luxury not always available to 
street reporters. But even the crude field 
production possible with R-DAT can re-
sult in coverage whose fidelity really 
conveys the old radio newsreel feeling of 
"you are there." 

Editor's note: Paul Courson is an AP cor-
respondent and former assistant engineer at 
WLMD in Laurel, MD. He is also a ham ra-
dio operator. He may he reached at: 
202-955-7250. 

For more information on the Sony D-10 
Pro, contact your nearest Sony representative. 

WEATHER RADIO 
Model CRVV 

Price S540.00 
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 

Call Simone Leeser at 800-336-3045 
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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-
oble in the production environment. 

For those interested, in more advanced tech-
niques, the SP-6 employs a powerful talent 
mondor 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. 

SWheotitone 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. 

6720 V.I.P. Parkway, Syracuse, NY 1321 , TEL 315-455-7740/MX 315-454-8104 
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GO WITH THE WINNERS. DY1YAMAX CTR30 SERIES 

"At 700WLW, we use the new 
DYNAMAX CTK30 Series 
3-deck recorders in the News 
Booth of the Nation's Station. 
In just a year, these machines 
have almost overcome my 
fifteen year prejudice 
against all 3-decks." 

Jim Wagner 

Vice President 
Technical & Engineering Operations 

Jacor Communications 

WNW 
TM 

BROADCAST PRODUCTS BY F1DEUPAC ' 

fidelipac Corporation 
E P.O. Box 808 

D Moorestown, NJ 08057 
D U.S.A. 

0 609-235-3900 
III TLX 710-897-0254 
0 fAX 609-235-7779 
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