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Stern Fines May Hinder 
Infinity Station Purchases 
by Randy Sukow 

WASHINGTON FCC Commissioner 
James Quello confirmed a flurry of daily 
newspaper reports published late last 
month that approval of Infinity 
Broadcasting's acquisition of three radio 
stations—WPGC-AM-FM Washington 
and KRTH(FM) Los Angeles—has been 
celayed by pending indecency complaints 
against Infinity. 
The Dec. 31, 1993, edition of the New 

York Times reported that the FCC put the 
license transfers on "hold," pending 
review of two recent indecency complaints 
(filed in late 1993) tied to on-air comments 
from Infinity's controversial morning per-
sonality, Howard Stern. 
An aide in Quello's office said the delays 

should not be considered permanent or 
punitive and that it is standard operating 
procedure for transfer applications to be 
delayed while indecency complaints are 
processed. The applications could be 
delayed further by petitions to deny the 
WPGC and KRTH transfers filed by inter-
est groups to protest the Stern broadcasts. 
"I suppose that if there had been no fur-

ther indecency complaints filed, (the trans-
fer applications) probably would have been 
granted by now," the Quello aide said. 
The delay may not be permanent. but it 

could be a de facto indefinite delay if the 
FCC does not act on the indecency and 
transfer issues in January. 
Incoming FCC Chairman Reed Hundt 

recused himself from the Infinity case 
because his former law firm represents 
Beasley Broadcasting, current licensee of 
KRTH. Commissioner Ervin Duggan is 
scheduled to leave the FCC soon to become 
president of the Public Broadcasting 
Service (PBS). 
The remaining two commissioners, 

Quello and Andrew Barrett, could not 
form a quorum to rule on the applications. 
Stern's show is distributed nationally to 

Infinity stations and to other affiliates, 
including stations in most of the nation's 
top ten radio markets. 
Infinity stations have so far compiled $ 1.2 

million in FCC fines since mid- 1992 for a 
series of alleged Stem indecency violations 
dating back to 1987. 
Stern's critics claim that he has repeatedly 

violated the commission's regulations, 
which limit the broadcast hours of "indecent 
material," defined by the FCC as: 
"Language or material that, in context, 
depicts or describes, in terms patently offen-
sive as measured by contemporary commu-
nity standards for the broadcast medium, 
sexual or excretory organs or activities." 
An Infinity attorney had no comment. 

360 Bohannon Road • Fairbum, Georgia, USA 30213 
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Video DJ's Technical Abilities 

Vital to Radio Show Production 
'Technical Junkie' Relies 

On ISDN and ProTools 

by Dee McVicker 

NEW YORK Just about everyone who 
watches MTV knows about the entertain-
ment side of Adam Curry. He's uncon-
ventional, ultra-cool and on top of the 
charts as the video jock of MTV's "Top 
20 Countdown," "Rock Videos That 
Don't Suck," and -Most Wanted." 
Curry also hosts his own syndicated 
radio program. 
But few know that in addition to being 
a VJ for MTV and a radio host of several 
syndicated programs, Curry is a techni-
cal junkie. "I definitely 
come from the techni-
cal aspect of things, 
and once the computer 
age hit and it was possi-
ble to do much more 
right at your desktop, I 
really got into it deep," 
he confessed. 
Just how deep is deep? 

Curry uses a Macintosh computer, com-
plete with DigiDesign ProTools multi-
track digital system, to record takes of 
his two nationally syndicaied radio 
shows. He's also a regular on Internet, 
the data superhighway, which lie is using 
to relay album reviews, gossip tidbits 
and even portions of his radio shows to 
others logging onto the system with their 
computers. He is, in his own words, "a 
computer nerd with hair." 

Radio shows 
Some of Curry's best work includes a 

weekly radio show, "The Top 30 Hit 
List With Adam Curry," and a twice-
daily Entertainment Radio Network fea-
ture, "The Buzz," both of which reach 
more than 200 stations throughout the 

United States and are recorded from his 
home studios. Curry has a studio at his 
home in New York and another at his 
home in Amsterdam, each with 
Macintosh-based ProTools, 1.2 GB of 
hard-disk storage. a Shure SM-7 mic, 
and monitor speakers. 

Look—no hands 
"I literally just swing the mic boom 

right around in front of the (computer) 
monitor. I can even read my script 
straight from the screen while ProTools 
is running in the background. I don't 
touch paper. razor blades, anything," 
said Curry, who got his star' in the 

United States as a DJ 
for New York's 
WHTZ-FM. Even 
his scripts are sent 
to him via comput-
er, over E-mail, 
which he edits on 
computer. 

For his radio 
work. Curry said 

he uses a 44.1 kHz digital sam-
ple rate instead of 48 kHz to free up as 
much space as possible on his hard drive, 
where he stores show segments and 
sound bytes useful to his recordings. 

In a typical recording session, Curry 
uses one track with ProTools set at half 
speed. This setting makes it possible to 
play back at double speed. a boon for 
Curry's hectic schedule, which includes 
not only his MTV and U.S. radio show 
gigs but also a Holland radio show called 
"Rave-Radio." Soon, Curry will be 
adding two television shows to his hectic 
schedule, "On The Road With Adam 
Curry" and "RAVE": both will be syndi-
cated in the United States. 
To get vocal recordings to a syndicate 

studio in Los Angeles. Curry recently 
installed an Iscirsi line at his home studio 

continued on page 12 
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NEWSWATCH 
NAB Opposes 

Taxes on Lobbying 

WASHINGTON Several groups that 
lobby Congress including the National 
Association of Broadcasters (NAB) have 
mounted a court challenge to new lobby-
ing tax laws. 
The groups filed a recent complaint for 

declaratory and injunctive relief in U.S. 
District Court for the District of 
Columbia. The challenge was filed 
because of changes in the tax law 
requiring that associations pay a special 
tax ("proxy tax") on any amount of 
money spent on lobbying activities, or 

that they inform their members that a 
proportion of their dues may not be 
deducted. The tax law also requires 
associations to pay special taxes on 
monitoring and research that may be 
used in lobbying, and that the groups 
must comply with stringent records and 
reporting requirements. 
Jeff Baumann, vice president and gen-

eral counsel for the NAB, said the new 
tax on monitoring provisions puts the 
NAB "in peril." He said it creates "a 
serious incentive against becoming 
actively involved in any issue we have 
been monitoring." 
Although the NAB conducts extensive 

research on new broadcasting technolo-
gy, marketing and advertising, ratings 
research and improvement, station sales, 
personnel statistics, Baumann said the 
new law "discourages" the association 
from sharing the information with the 
government." 
Because NAB members may not be able 

to deduct their dues to the NAB, 
Baumann said some radio statio members, 
operating on a small or no profit margin, 
may forgo membership in the NAB. 

ABC, In-Flight 
Announce Deal 

OAKBROOK TERRACE, Ill. AB(' 
Radio and In- Flight Phone Corp. have 
announced an agreement to offer airline 
passengers up to twelve channels of live 

When looking for a digital audio system 
for automation of satellite programing or live assist, 
there would appear to be many choices. But if 
you're looking for a system which is flexible enough 
to give you total control without sacrificing your 
sanity, there is only one choice. The Phantom by 
RDS. 

You will see the difference as soon as 
you see the Phantom in action. The display provides 
you with all of the information you need to see in 
a dean, concise manner, without the crowed look 
that you'll find in other systems. If you are familiar 
with the most popular software on the PC, then 
you may already know how to use the Phantom. 
The Phantom's pull-down menus guide you through 
all of the steps involved in setup and daily 
operation, from creating and scheduling docks to 
creating and editing logs. 

Thp 

HAISTTC1.114-
Digital Audio Automation 

The Phantom ends the confusion of 
automation by keeping everything organized. The 
Phantom simplifies your daily operations by 
keeping information such as input changes, voice 
changes, and dock changes in their own individual 
schedules rather than in the log. You can leave those 
liners and other voice drops out of the log because 
the Phantom will do them for you. The Phantom 
allows you to date new schedules to begin weeks, 
months, or even years in advance. When your 
satellite network informs you that there will be a 
voice substitution on Thursday, two weeks from 
today, you can prepare for it today. 

The Phantom can retime spots to fit them 
cleanly into a satellite break without inserting 
silence, overlapping, or running late The Phantom 

can create reports to keep you informed on a 
number of topics, from a list of expired spots to 
an analysis of potential mistakes in your log. The 
Phantom also maintains a history of system 
activity. 

The Phantom has the features that others 
would want you to believe are theirs exclusively. 
The Phantom remains completely functional during 
recording, sensing relay dosures and starting breaks 
as easily as it does when it is not recording. The 
Phantom can fill incomplete breaks with spots 
from a list you specify without ruining product 
separation. 

While other systems tie your hands and 
limit your flexibility by only offering 3 or 4 inputs, 
the Phantom gives you 6 stereo inputs, using its 
AMX-84 solid state svvitcher, with the option of 
increasing the number of inputs to 14 or more. If 
your station is News/Talk, you know how important 
this can be. 

The Phantom allows you to change the 
sampling rate, digital format, and stereo/mono 
settings at will to meet your needs for an 
individual spot. The Phantom offers a number 
of digital formats, including the new Dolby 
AC-2 format, as an option. 

Call us today to find out how your station can benefit front the advanced 
technology of the Phantom and the experience of RDS. 

1-800-521-5222 IT 
912-987-2501 • FAX: 912-987-7595 

P. 0. Box 980, Perry, GA 30169 
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news sports, entertainment and music 
programming. 
The ABC-fed programming will be 

transmitted to airliners by In-Flight's 
FlightLink On-The-Air, a digital audio 
service. In specific, the program will 
include ABC News and Sports, Live Talk 
Radio, Country Coast to Coast, Urban 
Gold, Classic Rock, StarStation, Hot AC, 
Pure Gold, The Touch, Stardust. The talk 
programs will come from WABC-AM, 
KABC-AM and WLS-AM. 

Crystal Radio Awards' 
Nominations Needed 

WASHINGTON The NAB is seeking 
entries tor the Crystal Radio Awards that 
will be awarded during the 1994 NAB 
convention in Las Vegas. 
The Crystal Radio Awards were estab-

lished in 1987 to recognize radio stations 
for their commitment to public service in 
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Chinese Studios Mirror Western Facilities 
by Bill Ford 

BEIJING In my travels to communist 
and formerly communist nations, I have 
had many opportunities to study the pro-
fessional audio and broadcast markets. 
My most recent foray was to some of the 
leading broadcast facilities in Beijing. 
All Chinese broadcast facilities are 

under the authority of the Ministry of 
Broadcast, Film and Television. The 
individual broadcast companies— 
always government owned—run day-to-

day operations, but funding comes from 
their respective administrative ( city, 
state or federal) level. 

Popular FM 
Beijing Music Radio is a popular FM 

station (97.5 MHz), particularly with the 
15-30 age group. This station plays a lot 
of international pop music, and has a 
number of airshifts that are "all request." 
No doubt, this helps to fuel the boom in 
bootleg music cassettes of popular 
Western artists, which are plentiful most 

Studer Makes Changes 
by John Gatski 

MENLO PARK, CA. As Studer 
Revox AG is in the midst of worldwide 
reorganization as part of a "streamlining" 
process, the U.S. Studer subsidiary has 
mainly undergone a name change. 
The professional products operations of 

the former Studer Revox America is now 
under the auspices of Studer Editech in 
Menlo Park. 
According to Studer, several operations 

of the Studer Revox America structure 
have been consolidated at the Menlo 
Park Studer Editech headquarters. 
Existing branches in Los Angeles, Los 
Angeles, Nashville and New York will 
remain unchanged, other than they will 
not bear the Studer Revox name, but the 
Studer Editech badge. 
The Los Angeles location is still the west 

coast sales office, and New York is the 
eastern sales office. The Nashville office 
remains the service/shipping/logistical 
facility as well as the midwest sales office. 
Studer Revox, a Swiss conglomerate, 

has made quality professional and semi-
professional audio products for many 
years. Tape recorders, CD players and 
the popular Dyaxis digital audio work-

station are frequently used products in 
broadcast and production facilities. 
The Dyaxis workstation, which has 

been produced in three versions, is made 
in the U.S. more than 250 units have sold 
worldwide, mostly in the U.S. and 
Germany, according to Studer Editech 
CEO Guy McNally. 
McNally said that Studer's changes 

worldwide reflect a shift to "not being 
fat," a reference to Studer's parallel 
operations in Europe that often unneces-
sarily duplicated sales efforts. 
Under the new structure worldwide, 

Revox-Pro semi-professional equipment 
will be integrated into the Studer profes-
sional product range to ensure "a clear 
demarcation" of its consumer products as 
Revox. The manufacturing operations for 
the semi-pro line will be moved from 
Loffingen, Germany, to Regensdorf, 
Switzerland. 
Studer France Sarle, Revox France Sa, 

Numisys Sa and Studer Digitec Sa will 
be merged to form a new company called 
Studer Sa, to be located in Chatou, 
France. In England, Studer Revox will 
cease operations in Thatcham—with the 
Revox activities being integrated into the 
Studer operation in Borehamwood. 

A NEW FM MOD-MONITOR 
AT AN INCREDIBLE PRICE! 
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INTRODUCING THE INOVONICS 530 MODULATION ANALYZER 

We've integrated precision demodulation and measurement func-
tions into a laboratory-grade FM tuner to bring you an extraordinary 
value in accurate off-air modulation analysis. High-resolution meter-
ing shows Total Modulation, Pilot and Subcarrier injection levels, 
demodulated Left, Right, L+R and L — R program audio, as well as 
38kHz residual, Signal Level and Multipath distortion readings. 

Features include 8 station presets, separate antenna and "direct" 
inputs, audio monitor outputs, a composite (baseband) in/out, and 
selectable peak integration characteristics. Easy access is provided for 
user-defined options, such as remote metering, remote peak flasher, 
balanced program line outputs, and carrier failure and "dead air" 
alarms — all at no additional cost! 

The best part is the price: only $ 2200. Contact your preferred dis-
tributor, or write, call or FAX us for full technical particulars. 

lnovonics, Inc. 
1305 FAIR AVE SANTA CRUZ CA 95060 U S A 
TEL (408) 458-0552 — FAX (408) 458-0554 

anywhere in China for less than $2. 
China Broadcast Co., also located in 

Beijing, is one of the major forces in 

UltraHarmonizer, Aphex Aural Exciter, 
Klark-Teknik DN-780 digital reverbs, 
dbx limiters and the latest Dolby noise 

The equipment used includes much 

of the same leading-edge technology 

found in many top studios in Europe 

and the U.S. 

Chinese broadcasting. As the equivalent 
of a network headquarters, this station has 
complete studio facilities for recording 
everything from pop bands to radio plays 
with full orchestra to commercial spots. 

Top-notch gear 
During my visit, I had the opportunity 

to take a back seat in the control room 
during a vocal overdub session. The 
equipment used includes much of the 
same leading-edge technology found in 
many of studios in Europe and the U.S. 
An automated Amek Mozart 40-input 

console fed Otani MTR-100 24-track 
and Studer A820 two-track tape 
machines, while an assistant engineer 
also monitored a Sony DAT machine. 
Signal processing devices available 
included an Eventide HR-3000 

reduction. Micro-phones were all high-
quality brands such as Neumann. 
Sennheiser and Sony. 
Radio Beijing was an interesting setup. 

This shortwave powerhouse (500,000 
watts) is a competitor to the Voice of 
America (VOA) and the British 
Broadcasting Corp. (BBC) in markets 
worldwide. Broadcasting in 43 lan-
guages, Radio Beijing has a staff of 
1,500 employees, all housed in one 
sprawling parliamentary-style building 
built by the Russians in 1955. 
Radio Beijing maintains reciprocal 

agreements with other stations around 
the world which allows each to rebroad-
cast the others' programs. Outside pro-
gramming is carefully edited. 
Radio Beijing's audience relations 
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U.S. Radio Business Impacts World 
WASHINGTON You cannot help but 
notice the decidedly international flavor 
of the articles in this installment of RW. 
I was pondering whether this was a good 
or bad thing for the "domestic" edition of 
the newspaper, and realized that in at 
least two instances, the articles talked 
about U.S. companies successfully 
exporting products to broadcasters in 
China (both mainland and Hong Kong). 
And as more and more U.S. companies 

tap into that international marketplace. I 
think you'll notice a continued increase 
in the number of success stories from 
abroad that are really success stories 

from home. Expect to see more of these 
datelines creeping into the paper. 
What is interesting, too, is that in many 

cases, it is not only that broadcasters 
overseas want to buy U.S. products, but 
in many instances they are embracing 
some of the concepts pioneered in the 
U.S. and are making them their own. 
For example, Radio World International 

Editor Alan Carter passed along an inter-
esting tidbit from one of his correspon-
dents in Milan, Italy, Andrea Rivetta. It 
seems that the government-run public 
broadcasting entity, Radiorai, has learned 
that the secret to great ratings is to give 
the listeners what they want to hear! 
Radiorai consists of three channels. 

Radiouno (radio one) is essentially an 
all-news channel. It features news broad-

casts every half-hour, with longer news-
casts in the morning, at noon and for 
evening drive. Radiouno also features a 
permanently open listener call-in line. 
But the really fun part of this radio net-

work is on at night (and it is so decidedly 
Italian). One hour of programming is 
dedicated to truck drivers, "Radio-
camion." It features truck drivers talking 
directly via their CB radios. There also is 
an hour of programming dedicated to the 
"Lonely Hearts," a program for "night 
people." Night people? Yes...and in Italy 
that means: "Night watchmen, prosti-
tutes, cabdrivers and nightshift workers." 
Not to be outdone, Radiodue ( radio 

two) will carry more popular program-
ming. including fiction, soap opera high-
lights, talk shows, and scandal and crime 
news. 

It is like having audio versions of 
"Sixty Minutes," "Cops," "Oprah," "A 
Current Affair," and "Entertainment 
Tonight" all rolled into one with a little 
"BJ and the Bear" thrown in for fun. 
The third radio channel will cater to the 

classical and cultural tastes of listeners. 
* * * 

Speaking of companies and ideas from 
the U.S. that are flourishing abroad, 
Arrakis recently received rave reviews 
for its DigiLink automation system from 
British Columbia. SILK-FM in Kelowna 
is running full CD-automation 17 hours 
per day, with live-assist in the morning 
and evening drive times. 
Bottom line though, is SILK-FM placed 

number one in its market in the last rat-
ings period (using the above outlined 
automation scheme). The station told 
Arrakis that one of its competitors did 
not realize SILK-FM was automated 
until one of the AEs told them! Nice job. 

* * * 
Most companies in the U.S. know that 

one of the best ways to cultivate success 
is to take care of your customers. The 
folks over at Audio Broadcast Group 

(ABG) recently put their money where 
their mouth is and sponsored a mini-
trade show (look for Dee McVicker's 
coverage in the next issue). 
I wanted to mention it because I think it 

is the kind of activity that can help a com-
pany go a long way—to say nothing about 
the countless and very tangible benefits it 
can provide to its customers. In a nutshell, 
ABG pulled together a one-day event that 
drew more than 100 station engineers and 
general managers and afforded them the 
chance to bone up on the latest in digital 
audio product offerings. 
The event, held in Chapel Hill, N.C., 

featured hands-on demonstrations of 
more than 50 digital products, including 
digital workstations, editors, telephone 
hybrids, DATs and digital cart machines. 
ABG invited three SBE local chapters 

and radio stations within a 150 mile radius 
to attend, and six factory representatives 
were in attendance to answer broadcasters' 
questions. The company considers the 
event to have been a big enough success to 
merit repeating this year. 
Most importantly, the event was 

designed to expose the small-budget 
radio station executive to many of the 
noteworthy technical developments that 
are on display at the big trade shows. 
Many small-budget radio stations simply 
cannot afford to send their people to 
shows like the NAB. Kudos to ABG for 
thinking of them. 

* * * 
Just recently we had a visit from 

International Tapetronics Corp.'s 
Charlie Bates, right here in our humble 
offices on Columbia Pike. We had a 
pleasant chat. We got to show Charlie 
the process we go through that results in 
a newspaper, and he shared with us 
some of the news from ITC. For 
starters, he has taken over the marketing 
efforts of ITC. Interestingly enough, 
Charlie hails from the engineering side 
of things, and has worked at ITC for 

Now, Burk pushes the right 
buttons for clean, clear 
audio switching. 

Get ready for unattended operation 
that doesn't hiccup when a source 
drops out. The Burk LX-1 Stereo Audio 
Selector offers 6 audio channels in a 1 
rack unit switcher that's ideal for remote 
studio control and EBS operations. With 

individual channel control signals, main and loop 
outputs, plus line mixing, the LX-1 is the versatile choice 
for new studio designs. 

The LX-1 will run loops around traditional 
alternatives like patch panels and relay 
switchers. With configurable line levels, 
100 dB isolation, and common mode rejection 
that exceeds 110 dB, the LX-1 can actually 
improve your air chain quality. And the LX-1 

is especially easy to interface with existing studios and a 
variety of remote control configurations, including those 
from Burk. 

Place the Burk LX-1 in your audio chain 
and you're getting the best mix of features, 
reliability, and performance. All at a price 
that truly pushes the right buttons for the 90s. 
Stow the old patch cords away. And take the 
first step toward putting the LX-1 to work for 

you. Call Burk Technology at 1-800-255-8090 
(in Massachusetts: 508-433-8877) 

BURK 

TECHNOLOGY 

many years in that capacity. 
ITC is putting the finishing touches on 

its strategy for the future, and as Charlie 
will be helping to spearhead that strate-
gy, he will perhaps become more widely 
known to many of you. 
Something that ITC already is doing is 

enhancing its direct sales efforts. The 

Charlie Bates 

company is pulling back from distribut-
ing product through dealers, and is 
reverting to direct selling. To that end, 
Charlie recently expanded the sales staff 
to three, with more probably to come as 
the company continues to grow. 

* * * 
Kudos also to Dorrough Electronics for 

the citation it just earned from the 
Academy of Motion Picture Arts and 
Sciences for Best Technical Achieve-
ment in Audio for its audio loudness 
monitors. 
The loudness monitors simultaneously 

display three dimensions of program 
material content. Peak, average power 
and compression are displayed on a large, 
color-coded 40-segment LED scale. 

CCA Electronics named Bill 
Brinegar to the post of vice presi-
dent of operations/ engineering. He 
brings a background of technical 
design and management positions 
from Rockwell Collins and 
Scientific Atlanta to the post. 
CCA also named Ron Coble direc-

tor of operations at CCA. Coble 
brings 25 years of experience from 
Rockwell Collins and Texas 
Instruments to the position. 
Tommy Brigman also was appoint-

ed to a new post at CCA. Brigman 
was named director of engineering 
for CCA. His background includes 
work in product design and develop-
ment in many areas of RF transmis-
sion, for both Harris Corp. and 
Scientific Atlanta. 

Peter Kehoe, former Siemens 
Audio eastern region manager, has 
joined AT&T Digital Studio 
Systems as central/eastern U.S. 
regional manager. 
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received become the property of Radio World, to be used at our discretion and as space permits. 

Word imperfect 

Dear RW, 
It's fascinating, even amusing, that a 

journal devoted to the public communica-
tions industry would lapse into usage of 
so many incorrect terms. 
I suppose that if an incorrect term is used 

frequently enough it becomes acceptable 
and the true meaning of the user is under-
stood. But I just want to set the record 
straight on two of the worst cases. 
The term "R-DAT" was developed by its 

promoters to differentiate rotary-head dig-
ital audio tape systems from the compet-
ing stationary-head digital audio tape sys-
tems ( S-DAT), which never got off the 
ground. Since R-DAT is the only surviv-
ing format of the two, every manufacturer 
(and most if not all other publications) 
have dropped the R. Just look at any DAT 
machine, DAT tape or catalog listing the 
many DAT machines now available. 
The new tape-based digital recording 

format has its own designation, DCC 
(Digital Compact Cassette), and is target-
ing the compact cassette (analog) in its 
marketing. It has a stationary head, but the 
new designation eliminates the need to 
add the S prefix. 
The only surviving stationary-head sys-

tem from the 1980s (and survival might 
be a subjective term here) would be the 
reel-to-reel DASH (digital audio station-
ary head) system. 
Even more confusing is the widespread 

adoption of the term "data compression" 
to describe the new digital transmission 
and recording system algorithms. 
Data compression is a method of refor-

matting digital data to take up less space or 
transmission time. It has been used quite 
successfully in the computer world for 
some time. Files are passed through a com-
pacting program, and the output file is 
smaller than the input, with possibly several 
input files contained in a single output file. 
A suffix—".pak," ". zip," ".cpt" or 

".stf '—is added to the file name, depend-
ing on the compression software. The suf-
fix tells the user which program to use to 
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"explode" the file to its original size. This 
"explosion" step differentiates data com-
pression from what happens to digital 
audio and video systems. 
Data compression is roughly analogous 

to taking a double-spaced, type written 
page and removing the extra spaces 
between lines so that it takes up fewer 
pages for storage. At the head of the page, 
you place a note that this page is to be 
printed double spaced. When it is printed, 
the extra blank spaces are added and the 
original is restored exactly. 
Digital recording and transmission algo-

rithms are data reduction. They involve 
throwing away some of the original data, 
never to be restored. The algorithms are 
meant to find the datum that may be 
removed without being noticed by a lis-
tener or viewer. 
To do this, vast amounts of research 

must be done on human perception. Even 
then, it is an economic trade off. The 
more you throw away. the lower the bit 
rate and system bandwidth. 
The question is, "How much reduction 

will a listener/viewer be able to tolerate?" 
While the data is compressed too, that', 
not the part of the system that is causing 
all the concern. You must dispose of some 
data to accomplish the goal of reducing 
the bit rate of transmission. 
The success of the algorithm depends on 

our perceptual systems not noticing or not 
caring that the data is missing. 

Jim Addie. AddieTech Inc. 
LaGrange Park, Ill. 

Cable counts 

Dear RW, 
I read Tom Vernon's article "Proper 

Cables Key to Ideal Studio" ( RW, Nov. 
23, 1993) with great interest. As an ex-
broadcast engineer now working for 
Belden Wire & Cable, I am amazed by 
how much time is spent selecting appro-
priate pieces of equipment with little or no 
thought to wiring. As Tom points out, 
choice of wire can be a major, sometimes 
critical, factor. 
Tom mentions stereo cable with two 

shields and one drain wire such as Belden 
8723. Many installers are now using dual-
audio cable such as Belden 1504A where 
each pair has individual shields and drain 
wires. The zip-style jacket can be separat-
ed with the jacket intact on each pair 
reducing the need for heat shrinking or 
other laborious preparation. 
I echo Tom's attempt to segregate mic 

cable from install, foil-shielded cable. I 
have often seen installations with 1.000-
foot runs of mic cable. A short run of 
flexible mic cable going to a junction box 
and foil-shielded cable for the rest of the 
run at lower cost and higher performance, 
is the way to go. 
Using the foil-shielded audio cable in 

flexible situations (such as mic booms) 
leads to disaster, as Tom says. This is one 
reason Belden brought out 1804A, a 
micro-mini quad mic cable, for times 
when small size, flexibility and low noise 
are required. 
However, Tom did not mention plenum 

cable. Plenum variations of many audio 
cables are available where an installation 
must be fire rated for use without conduit 
in drop ceilings or raised floors. The 

A Call to 

Action 

Health care, Bosnia and the latest revelations about 
President Clinton's Arkansas business and social con-
tacts understandably occupy much of the administra-
tion's time. But when it gets a chance, perhaps it could 
move on some communications-related appointments 
and issues. 
At deadline, a prominent radio group, Infinity 

Broadcasting, appears to be blocked for an indefinite period of time from completing 
a multi-million-dollar deal to acquire three stations because there are too few FCC 
commissioners available to rule on pending indecency-related complaints and peti-
tions to deny. 
Settlement of the case appears to depend on a rapid administration nomination to 

fill at least one of the two vacant FCC seats. The prospects of this are not encourag-
ing, based on the administration's first year in office. 
The outrages to the First Amendment in the Infinity case are bad enough, but the 

evident governmental inefficiency is most irksome. It suggests that the administra-
tion does not care about communications issues. 
For example, there was a 10-month gap between the inauguration (simultaneous 

with the resignation of former FCC Chairman Al Sikes) and Reed Hundt's installa-
tion as FCC chairman. 
As Hundt was being sworn in late last November, administration officials and 

Congressional Democrats deplored that his nomination had been "kidnapped" by 
Senate Republicans for partisan purposes. The record actually shows that the so-
called kidnapping lasted about a month. Before that, it took the White House nine 
months to send Hundt's name to Capitol Hill. 
Meanwhile, Congress has taken the lead in writing regulation for the next genera-

tion of broadcast, cable, telephone and electronic publishing under the umbrella con-
cept of the "communications superhighway." 
As important as the superhighway questions are, radio still has some comparatively 

low-tech matters to settle in the next two years, such as DAB. AM band expansion 
and new RF radiation regulations (not to mention regular daily operations, like 
review of station transactions). 
There is no reason to be sure that these simpler issues will be delayed by the same 

forces stalling administration action on the big questions. On the other hand, as the 
Infinity case shows, even license transfers have become potentially long-term pro-
jects. The Administration needs to move now on its communications-related appoint-
ments and issues. 

—RW 

National Electrical Code is voluntary; 
your local building inspector will advise 
you if plenum-rated cables are required. 
If you are shipping AES/EBU digital audio 

around, you should be aware that standard 
audio cables will only work for short runs, 
as the cable needs to be impedance-specific 
(11011) and low-capacitance. (After all, you 
are not shipping three-megabit or six-
megabit square waves, which is pretty dif-
ferent from analog audio.) 
Belden has a whole line of AES/EBU 

cable from single pair ( 1,800 A), to 
plenum, dual zip style, through multi-pair 
snake. They can be used for analog now 
and digital later, thus future proofing your 
installation. 

Stephen H. Lampen, Field Salesman 
Belden Wire & Cable, San Francisco 

DOD on line two 

Dear RW, 
I was most interested in Judith Gross' 

article "Laying Down Tracks by Phone" 
(RW, Nov. 23, 1993), but was disappoint-
ed that the article did not mention any ser-
vice provider alternatives, especially since 
we happen to offer a very good one. 
IDB Broadcast provides a service known 

as "DDD-2," which stands for direct-dial 
digital, offering two-channel full duplex 
20 Hz-20 kHz capability. Our service per-
mits any customer to dial directly to 
another customer without the hassles of 
equipment leases, expensive T-1 lines or 
reservations in advance. 
The heart of our system is a digital 

codec/six-line inverse multiplexer manu-
factured to our specifications by Audio 
Processing Technology (APT) of Belfast. 
Northern Ireland, and Los Angeles. The 
IDB system features zero-degree phase 
shift when used for stereo, or dual mono 
for two separate sessions with two dis-
crete customers at the same time. 
Additionally the DDD-2 offers separate 

time-code with accuracy to within one 
sub-frame and lockup within one field in 
three seconds. Digital studios will appre-

ciate the system's AES/EBU digital inter-
face in addition to balanced analog XLRs. 
Our DDD-2 codec employs the same apt-
X100 compression technology that was 
recently used in premium theaters show-
ing the feature film "Jurassic Park." 
IDB's DDD-2 service is offered to cus-

tomers using inexpensive ISDN or 
Switched 56 lines ( which IDB orders on 
the customer's behalf and provide at cost). 
This allows DDD-2 users to dial up each 
other as often as they like, without reser-
vations, with costs consisting solely of 
monthly rental charges for our equipment. 
plus actual connect time charges for use. 
Bi-directional discrete stereo or dual 

mono service costs the user about $ 1 per 
minute at the peak of the business day: 
less on nights and weekends. Charges for 
single mono service and/or lesser frequen-
cy requirements ( e.g., voiceovers) are pro-
portionately less. Because we use ISDN, 
carrier rates vary with distance and time 
of use in a manner similar to conventional 
telephone service. 
We also utilize codecs manufactured by 

CCS and Telos for other applications with 
great success ( such as radio remotes), but 
have found that the DDD-2 system offers 
the best combination of features and con-
venience for demanding high-fidelity 
requirements on a dial-up basis. 
With 40 locations on line with DDD-2 

service at present and more being added 
every day. we thought your readers would 
be interested in an alternative offering 
many advantages. 

Dave Anderson, Vice President, 
Operations and Engineering 
IDB Communications Group 

Culver City. Calif. 

Correction 
In the Dec. 22, 1993, issue on page 

16, an incorrect phone number was 
listed for audio distributor Manley 
Laboratories, which sells Langevin 
microphones. The correct phone 
number is 909-627-4256. 
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Chinese Radio Approximates West 
continued from page 3 

department received more than 10 mil-
lion letters last year. Many listeners 

Radio workers "enjoying tai chi" at 5 a.m. before going to work.  

write to comment on the programming, 
while others do so just in the hope of 
receiving a "QSL card" with a Chinese 
stamp on it. 

Advertising 
In keeping with the government's recent 

-open market" philosophy, Radio Beijing 
accepts advertising and program sponsor-
ships. Spots are inserted at the top, quar-
ter and half hour. I was quite surprised to 
hear that a shortwave operation was also 

actively selling time slots. 
At this writing, the market is very 

young and advertisers are mostly 

Chinese, although United Airlines and a 
few hotel chains that cater to interna-
tional travelers have bought time. 
One popular announcer told me that 

many employees perform dual, triple or 
even more functions. It is not uncom-
mon for someone to function as writer, 
producer and technician as needed. 

In the past, most employees have been 
neophytes right out of college, with no 
training whatsoever. Most recently, Radio 
Beijing has held job fairs at colleges in 

TRUE BLUE FOR 
THE MORNING Zoo 

cuadiapah.Jull-4 
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order to find talent for programming, 
copywriting, traffic, sales, foreign lan-
guage announcing and more. 
New engineers are recruited from the 

Beijing Broadcasting Institute, where it 
takes a student eight years to complete 
the program. In each of the past three 
years, more than 1,200 applicants have 
taken a series of "Radio Beijing accep-
tance exams"; five of them will actually 
get jobs with the station. They are eligi-
ble to make about the equivalent of $50 
per month at Radio Beijing. 

Self-taught engineers 
So far, only a few manufacturers and 

dealer/agencies have initiated operation 
and service training for the Chinese mar-
ket. Consequently, most service needs 
are performed in-house by a select group 
of largely self-taught engineers who 
read and understand manuals written in 
English. 
Station management has standardized 

certain types of machines to provide for 
operator/technician familiarity, and as a 
method of keeping spare parts stock 
from getting too large. 
The recording studios at Radio Beijing 

were by far the best equipped of any 
radio station I visited. Engineers were 
eager to show their latest studio installa-
tion, the centerpiece of which is a DDA 
DCM-232 48- input, 24- bus console. 
New Otari MTR-100 24-track and MIR-
15 two-track machines were coupled to 
the ever-present Dolby XP Series noise 
reduction cardframe. Crown Mono-Tech 
600 amplification drives a pair of large 
JBL 4345 monitors. A host of outboard 
gear includes processing by Yamaha, 
Sony, Orban, UREI, Klark-Teknik, ART 
and others. 
The editing room was outfitted with 

two Studer A80s, two Otan MTR-12s, a 
seasoned Studer B67, Philips DAT 
machine, Sony cassette deck, Studer 
B791 turntable and a Studer I4x4 broad-
cast mixer. All quarter-inch tape is of 
Chinese origin, while Ampex 456 is 
used for larger format machines. 
The on-air studios were almost sparse in 
comparison—but the caveat here is that 
there are 27 of them, all similarly 
equipped. These studios each have four 
Otan MX-55 two-track machines feeding 

a Carvin MX- 122 mixing console with 
built-in EQ. Sennheiser 421 mics are the 
choice for announcers, while most stories 
and interviews are recorded to a Sony pro 
cassette deck. 
The government is financing a state-of-

It is not uncommon 

for someone to 

function as writer, 

producer and 

technician as 

needed. 

the-art facility, currently under construc-
tion on the outskirts of Beijing. 
Scheduled for completion in 1995, the 
new headquarters will provide all 1,500 
employees with much-needed working 
space, in addition to increasing the num-
ber of studios. 

D O 

Bill Ford is national sales manager for 
Carver Professional. 

N EWSWATCH 
ontinued from page 2 

their communities. 
The 1994 entries must cover only 

community service efforts that 
occurred in 1993. The entry fee is 
$50 for NAB members, and $75 for 
non-members. They are due by 
Feb. 7 . The awards will be present-
ed March 22 during the convention. 
For more information, contact 

BA. Cohen at the NAB Radio 
Department, 202-775-3510. 

ISDN/Switched 56 List 
Available From DIGIFON 

NEW YORK DIGIFON is offer-
ing DIGITAL Dial- UP List, a 
worldwide sources database of stu-
dios, producers and artists who use 
the ISDN/Switched 56 public dial-
up phone network for transmitting 
audio or video. 
The list will be faxed to anyone 

wanting it for $ 19. Those who want 
to get on the list can do so at no 
charge. For more information, call 
212-242-2534; or fax 212-727-0953. 

At Last! 
A New Dats/Sedat Digital 
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Satellite Systems 
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DATStation Enhances Digital Editing 
by Phil Wilton 

BASINGSTOKE, U.K. In the past 
decade, the most successful digital audio 
product in the professional ranks, other 
than CD players is digital audio tape 
(DAT). In just five years, 25,000 Digital 
Audio Tape (DAT) machines have found 
themselves in use in the professional 
audio environment in an increasingly 
diverse range of applications. 
Reasons for the technology's success are 

threefold: The DAT cassette is removable 
and compact; it has a very high storage 
capacity (a two-hour DAT tape holds 
about 1.3 GB, equivalent to 12 120 MB 
hard disks); and the media cost is only 
about $ 15 for a two-hour tape. 

Technology angle 
Requirements in a broadcast environ-

ment are essentially acquisition, (location 
or studio recording) post production (sub-
sequent editing), and transmission (final 
playout). DAT meets the first and third 
requirements very well due to the price 
performance ratio and the range of fea-
tures available on current professional 
DAT machines. 
The area that has not been so well sup-

ported is the post-production or editing 
stage. Some dedicated hardware-based 
DAT editing systems exist, but they have 
not been well received for several reasons. 
This has left the DAT user with two 

choices. Either transfer to analog and cut 
with a razor blade or transfer to some sort 
of workstation and edit. Both alternatives 
are inefficient and time consuming, while 
negating the advantages of DAT. 
In view of this, Sony has developed the 

PCM-E7700. Nicknamed the 
DATStation, it is a completely self-con-
tained, portable DAT editing system that 
includes player and recorder decks and an 
edit controller. 
While this may seem a novelty concept 

to the casual observer, the excitement lies 
in the speed and style of operation. 
Traditional audio editing concepts require 
the user to concentrate on one edit at a 
time and then place sections of tape into a 
sequence or copy across a segment to a 
record machine until the next edit point is 
reached. 
This is a slow process and is, in a sense, 

destructive, in that if you make a mistake 
and want to go back and change some-
thing, you have to undo all previous work. 
The PCM-E7700 DATStation uses a 

concept borrowed from the video industry 
called "Edit Decision List" (EDL). This 

AEV 
a leading Italian and European 
manufacturer of audio broadcasting 
equipment, particularly aimed at FM 
radio studios, is looking for dealers 
willing to market its products all over 
the US territory. 

 ) AEV Snc 
  L711D\--- via Saviolo, 1/E 
1-40017 Le Budric di Persiceto, Italy 
tel. + 39-51-950249 + 39-51-950350 
fax + 39-51-950201 

involves the operator in identifying, trim-
ming and marking all the designated edit 
points on the player. Using this technique, 
the operator builds up a list of required 
edit points that will be used to compile the 
final edited version of the program. 

Using the EDL 
At any time during this process, the 

operator can play any segment or cut or 
even rehearse a transition between two 
segments or cuts. It is also possible to 
select transition times or cross fade times 
between any two segments or cuts in the 
range of one millisecond to three seconds, 
in one millisecond steps. Gain and bal-
ance adjustment can be carried out on any 
segment in order to match levels. 
To select and roughly mark edit points, 

the operator has a wealth of features at his 
or her disposal. First, it is possible to uti-

Sony DATStation 

lize all of the "Start IDs" and "Program 
Nos" that can be written by any DAT 
machine. The operator can supplement 
this by asking for accurate locate points 
specified by either time code or absolute 
time (A-Time). 
(The PCM-E7700 requires the source 

tapes in the player to have either time 
code or A-Time recorded on them. If not, 
tapes recorded in the field can be post 
striped with time code in the machine.) 
A shuttle facility is provided so that an 

operator can shuttle or cue forward or 
backward through the tape at up to 16 

times real speed while the machine is 
reproducing audio. 
Finally, the PCM-E7700 has the capabil-

ity of real-time jog from tape. This is the 
same as scrubbing or rocking and rolling 
an analog tape to accurately mark the edit 
point. This is an extremely powerful fea-
ture—with existing systems, you have to 
pre-load a RAM buffer memory before 
you can scrub to mark the edit point. 

The PCM-E7700 
uses a concept 
borrowed from the 
video industry called 
"Edit Decision List." 

Thus, if you have a six-second RAM 
memory, it will take between six and nine 
seconds to load the memory before you 
can attempt to scrub. 
Due to the fact that the PCM-E7700 

DATStation works by compiling an EDL, 
it is, in essence, a non-destructive system 
such that at any time the operator can go 
back to any edit point or segment and 
remark or trim the edit. In addition, there 
are a whole host of keys that enable direct 
and instant manipulation of the EDL. This 
includes functions such as Move, Delete, 
Divide, Copy, Space and Recover. 
Once the operator is happy with the 

EDL, the system can be asked to automat-
ically compile the selected segments to 
the record tape. This process can be 
achieved in real time or at twice real 
speed, including off-tape confidence mon-
itoring with built-in error checking on the 
player and recorder tapes. Options at the 
head of the tape, which can be automati-
cally inserted prior to the start of program 
material, include test tones, periods of 
silence and a section to insert spoken nar-
ration that would identify who was doing 
what, where, when and with whom. 
Even after compilation the system 

remains non-destructive, such that the 
EDL can easily he amended and the sys-
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AUDIO TECHNOLOGIES INCORPORATED 

tem will automatically recompile the tape 
in the recorder from the amended edit. 
While this all may sound rather strange 

to somebody from a traditional radio 
broadcast environment, be assured that it 
is straightforward and simple. To aid the 
non-technical operator in this process, the 
PCM-E7700 DATStation uses a very sim-
ple keyboard layout and indicates seg-
ments or cuts via simple bars on an elec-
tro-luminescent screen. 
Non-technical people have used the 

PCM-E7700 DATStation to edit a radio 
interview after only one to two hours 
training. 
For more informfation on the now avail-

able Sony DATStation, contact Sony at 
800-635-SONY. 

O ID 

Phil Wilton is product manager for Sony 
Broadcast International in the U.K. 
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1993 Radio Ad Analysis Shows Growth 
NEW YORK November 1993 
proved to be a banner month for 
the radio industry, with com-
bined national and spot radio ad 
spending posting a 10 percent 
increase over November 1992. 
National spot revenue propelled 
the increase with a double digit 
growth rate of 14 percent over 
the same period in 1992. 
Local radio revenue, which 

accounts for more than 75 per-
cent of radio ad spending, post-
ed a 9 percent increase for the 
month. 
In a release, RAB President 

Gary Fries said: "Radio growth 
rates continue to outstrip those 
of just about every other medi-
um, and projections for the first 
quarter of 1994 look just as 
strong." 

Year-to-Date 
January-November 1993 vs. 
January-November 1992 

Local Revenue—Jan.-Nov. 1993 
All Markets 
East 
S East 
Midwest 
S West 
West 

9% 
8% 
12% 
7% 
15% 
8% 

National Revenue—Jan.-Nov. 1993 
All Markets 
East 
S East 
Midwest 
S West 
West 

8% 
5% 
6% 
11% 
13% 
8% 

Combined Revenue—Jan -Nov. 1993 
All Markets 9% 

The figures are based on the 
Radio Advertising Bureau 
(RAB) Radio Revenue index of 
more than 100 markets. 
Local and national spot radio 

growth rates are keeping pace 
with one another for the period 
of January through November 
1993. Local spot posted a 
January-November growth rate 
of 9 percent and national spot 8 
percent over the same period in 
1992. Overall, every region of 
the country posted increases for 
the year, according to the RAB. 
Said Fries: "This is an exciting 

time for the radio industry and 
its advertisers. There is a 
tremendous amount of change 
and opportunity in the air, and 
optimism is high for the coming 
year." 

November's 14 percent 
increase in national spot revenue 
represents a significant increase 
from October 1993's 6 percent 
increase. All five regions of the 
country posted double digit 
gains in November, including a 
very healthy rebound for the 
West, which climbed from a 5 
percent drop in revenue in 
October (compared to October 
1992) to a 17 percent increase in 
November. On the local revenue 
front, three of the five regions 
posted double digit growth rates, 

with the East and Midwest 
regions posting a 7 percent 
growth rate. 
The accounting firms of 

Miller, Kaplan, Arase & Co. 
and Hungerford, Aldrin, 
Nichols & Carter provide the 
local and national spot revenue 
data on the more than 100 mar-
kets the RAB uses to calculate 
its revenue index. 
News of radio's continued 

recovery comes on the heels of Advertising agency. In a pre-
positive projections for the sentation to the PaineWebber 

Overall, every region of 

the country posted increases 

for 1993. 

industry from advertising fore-
caster Bob Coen of the 
McCann-Erickson Worldwide 

Media Outlook Conference last 
month in New York, Coen pre-
sented his 12-month outlook for 

advertising expenditures. 
Coen's numbers post a more 

modest growth for radio for 
1993 than the RAB figures, 
with a combined network and 
spot increase of 6.9 percent for 
the year. 
The outlook for U.S. advertis-

ing is "clearly brighter" than it 
has been, according to Coen. He 
projects the economy will expe-
rience another year of improve-
ment and that total national 
advertising expenditures in 
1994 will increase by 6.5 per-
cent to $85.5 billion. 

DAWN... 
THE SATELLITE 
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FREE 
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Profession 
Before Dawn, end-users were in the 
dark about details relating to 
satellite communications equipment 
Dawn Satellite specialists are 
meeting the product and service 
needs of today's commercial satellite 
users. 

As product providers for the Radio, 
CATV, Broadcast TV, and Educational 
markets, we employ experts who can 
competently advise you on all your 
communications needs. 

And, unlike some companies, our 
commitment to you does not end 
there — we continue to provide 

engineering and 
technical support 

even after the sale. 
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Expertise 
Dawn Satellite is dedicated to shedding 
light on all of your satellite 
communications requirements. Some 
products and services provided are: 

Products: 
• Digital Ready LNB's 
• Satellite Antennas 
• Block Translators 
• Downconverters 
• Satellite Receivers 
• Cable and Connectors 
• Antenna Motorization Systems 
• Accessories 

Services 
• Technical Assistance 
• Design and Engineering 
• Installation 
• Field Service 

Dawn Satellite delivers only 
quality products with unparalleled 
service, in a very cost-effective 
manner. We will prepare you to 
meet the dawn of a new age in 
satellite communications. 

Call Toll Free 
1-800-866-6969 

P AliLLIM 

ne Satellite Communications 
Equipment Specialists 

1190 South Lapeer Rd., P.O. Box 628, Oxford, MI 48371 (313) 969-0010 Fax: (313) 969-0377 
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Now's the time to get your lands on SoundLink —the first Random Access 
Digital Audio Multi-Track system with all the critial functions you need at a 

price you can live with. 
An all- in-one system, SoundLink provides hard disk recording, mixing, 

non-destructive editing, signal processing and mu recording in one comprehensive 
and afforable package. 

If you want a whole new feeling about digital audio production, please call 
Korg Professioni Audio at 800-645-3188 Ext: 280. 
In NY call 516-333-9100. 

SoundLink 
MIRE 

©1993 Korg U.S.A. 
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Augment Your Nearfields with CLW Subwoofer 
by Bruce Barlett 

with Jenny Bartlett 

ELKHART, Ind. Small nearfield mon-
itors are great. They're easy to carry, easy 
to install, and they reduce the effect of 
room coloration. But they lack deep bass. 
If you're using such nearfields and you 
want to hear all the bass you're putting on 
tape, consider adding a subwoofer. 
A subwoofer is a cabinet-mounted 

woofer that covers frequencies below the 
range of most small speakers. Typically, a 
subwoofer can reproduce sounds from 20 
or 40 Hz up to 150 Hz. More expensive 
subwoofers can reproduce sounds as low 
as 10 Hz. Since we don't localize frequen-
cies below about 150 Hz, the subwoofer 
can be placed almost anywhere in the 

woofer operates in an acoustic suspension 
configuration. The woofer has a dual 

Product Capsule: Design Acoustics CON Subwoofer 

Thumbs 

Up 

/ small, compact size 

/ high-pass filter 

/ ample bass 

Thumbs 
Down 

consumer-grade 
construction 

/ no banana plug 
connectors 

/ response is resonance 
peak 

For more information, circle Reader Service 
158; or call Design Acoustics at 216-686-2600 

voice coil: one per channel. The woofer 
cone fires down at the floor, so it is 
unlikely the cone can be accidentally 
damaged. 

Design Acoustics CLW Subwoofer 

room; you still hear all the sound coming 
from the small speakers. - — 
For the radio studio engineer, a sub-

woofer can enable you to hear unwanted 
low-bass problems, such as breath pops 
and piano- pedal thumps, that might 
escape detection on small speakers. 
Another advantage of a subwoofer: if you 
produce commercials at your station, the 
deep lows really impress clients. 
A subwoofer well worth a listen is the 

Design Acoustics CLW, retail priced at 
$249. Although intended for the con-
sumer market, it has features that pros can 
embrace. 

Features 
The attractive, satin black finish sub-

woofer is surprisingly light, small, and 
portable. The CLW measures just 12.5 
inches high, 14.5 inches wide and 12.5 
inches deep. It weighs 24 lbs. Sitting on 
four short legs, the CLW can fit almost 
anywhere. 
A 10-inch long-throw, dual-voice coil 

Another feature, that 
was intended mainly for 
home theater applica-
tions, but also works in 
a professional audio 
environment, is the 
woofer's magnetic 
shielding. Such shield-
ing means you can lay 
tapes on top of the cabi-
net. This actually hap-
pened at a recording ses-
sion I did recently with 
the CLW, but with no 
audible effects on the 
tape. 
Thanks to the clearly 

labeled, spring loaded 
connectors and well-
written manual, con-
necting the CLW to 
your nearfields is sim-
ple. You run a pair of 
speaker cables from 
your stereo power 
amplifier to the sub-
woofer, then run a pair 

from the subwoofer to each nearfield 
-monitor. The spring connectors are suited 
primarily for normal gauge speaker wire. 

Measurements 

Inside the CLW is a crossover which fil-
ters out frequencies below 150 Hz from 
your nearfields. This reduces their I.M. 
distortion. You can turn them up louder 
without distortion because their woofers 
ignore anything below 150 Hz. Their cone 
excursion is reduced as well. 
As for the rated specifications, the fre-

quency response is claimed to be 40 Hz to 
150 Hz. During my measurements, the 
microphone was placed very close to the 
woofer to obtain the half-space response. 
System resonance was at 72 Hz and 
sloped off sharply above and below that. 
The useable frequency response is 40 Hz 
to 250 Hz +1- 6 dB. 
The company recommends you use an 

amplifier 15 to 150 watts per channel. 
Maximum sound pressure level (SPL) is 
105 dB, which is plenty for radio station 

monitoring. Sensitivity is rated as 89 
dB/W/m, which is average. Impedance is 
eight ohms nominal and five ohms mini-
mum—no problem to drive. 
For the best tonal balance, your 

nearfields should have about the same 
sensitivity as the CLW. If that's not the 
case, you might want to power the sub-
woofer and nearfields separately with two 

continued on page 16 
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DIC Digital excels. 
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-- As one Of the original suppliers of DAT 
tape to the professional, DIC Digital 

recognized industry demands. As 
a result, we were the first DAT 

supplier to offer a truly pro-
fessional DAT cassette. 

Once again DIC Digital is 
leading the way by introducing 

recordable CD's. Our discs are fully 
compatible and bear the " compact disc" 

logo. DIC Digital's CD-R's are readily avail-
able in 18, 63 and 74 minute lengths. Call today 

for the name of your nearest DIC Digital dealer. 

THE ULTIMATE IN SOUND 

filrü/5/TRAL 
Glen Pointe Centre West 

500 Frank W. Burr Blvd.. Teaneck, NJ 07666 

Phone: 201-692-7700 Fax: 201-692-7757 
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Video Jock's Technical Talents 

Vital to Radio Show Production 
continued from page 1 

in New York. Prior to the digital line, he 
had been recording onto DAT and send-
ing via Federal Express delivery to the 
syndicate studio, where final production 
of the "Top 30 Hit List with Adam 
Curry" is done. 
At the syndicate studio, engineer Dave 

Fox, whom Curry calls the " puzzle 
man," assembles the week's top 30 songs 
and inserts Curry's voice track using a 
digital workstation. "He's literally look-
ing at eight tracks and piecing together 

like a puzzle a mix of the entire seg-
ment," Curry said. 
Curry and Fox began experimenting 

with digital five years ago. Today, Curry 
said, computerized recording has totally 
changed how they work and has brought 
the entire creative process to the desktop, 
where it's more accessible. 
"That's exactly what happened to desk-

top publishing. The power of publishing 
was put into the hands of creative peo-
ple. This is what's happening not only 
with audio, but with video as well," he Adam Curry in the WHIZ-FM studio n New York. 

More channels. More power. More versatility. 

Only Dolby DSTE systems offer you more. 

The original Dolby DSTL already handles the most 

demanding of paths, with better sound quality and more 

spectrum efficiency and freedom from interference than any 

other STL, digital or analog. But we heard you wanted more. 

More Channels 

Look no further than our new 4-channel DSTL, ideal for 

taking advantage of the new LMA/duopoly rules or when you 

just need additional capacity. It conveys four program channels 

and two RS-232 data channels in only 400 kHz of bandwidth. 

All without giving up the features 

you need or the value you expect 

More Power 

If the 1 Watt output of the DSTL 

can take you 50+ miles in a single 

hop, 2 Watts gives you added margin 

for even lower outage times and greater peace of mind. This 

new feature for both the 2- and 4-channel versions can also be 

extended to existing DSTL systems. 

More Versatility 

Where hot standby capability is a must, the HS1 and HS2 

units are optimized to intelligently control two sets of DSTL 

systems. Add our unique Analog Interface unit (Model AI2), 

and you can control an analog backup STL and even a third 

signal path. 

Wait, herd s more 
I Call us at 415-558-0200 with your path details. We'll I 
I send you complete information plus a customized I 
I path analysis showing you just how efficiently and I 

I affordably the DSTL can meet your needs. 
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Expanded capacity, increased 

output, unequaled flexibility. 

No STL system offers you more. 

00 Dolby 
Broadcast Qua/ity 

said. "It's just a matter of how to distrib-
ute it." 
Curry soon hopes to do phone-in takes 

of his video productions—much like he 
does for his audio productions. The like-
ly byway for high-bandwidth applica-
tions like video will be Internet, a mas-
sive thoroughfare of T3 and T1 circuits 
used by banks and other industries to 
shuttle data from point to point. 
Currently, mounting traffic on Internet is 

Curry has a 

studio at his 

home in New 

York and another 

at his home in 

Amsterdam, each 

with Macintosh-

based ProTools. 

making throughput slow, as Curry 
knows all too well from first-hand expe-
rience. 
In a recent "Wall Street Journal" 

write-up, Curry's use of Internet to 
post gossip tidbits and reviews of his 
MTV shows was cited as one example 
of how traffic jams are caused by "rub-
bernecking"—or the equivalent of dri-
ving by the scene of an auto accident. 
The gridlock was apparently caused by 
Curry's gossip tidbit on Madonna's 
private life. 
To accommodate the on-lookers and to 

ease traffic through the system, Curry 
recently canceled Internet connection 
through a host computer service and set 
up a direct Internet address from his 
own Sun computer. His new Internet 
address is MTV.COM, where computer 
correspondents can call up his Cyber 
Sleaze Report, among other documents, 
free of charge. "I encourage everybody 
to drop by and see what's going on," 
Curry said. 
In the next decade, broadcasting infor-

mation will become more creative, more 
multifaceted and far more accessible to 
people than ever before. Curry predicted. 
The computer, he said, will radically 
change broadcasting as we know it 
today. 

DOD 

Dee McVicker is a regular contributor 
to RW and a freelancewriter for the 
broadcast industry. She can be reached 
at 602-545-7363. 

Grde (123) On Reeder Service Cord 



January 26, 1994 Radio World 13 
 STUDIO SESSIONS 

PRODUCT EVALUATION 

Symetrix 601: A Cut above the 528 
by Ty Ford 

BALTIMORE With the 601 Digital 
Voice Processor ($ 1,995 List), Symetrix 
brings the concept of single rack-space 
mic processing at 
least two levels 
above its own 528 
analog processor. 
Like the 528, the 

601 has two bal-
anced analog 
inputs (one mic, 
one line) and 48V 
phantom power. 
Unlike the 528, the 
601 has a selectable front end allowing 
line, mic and line, AES/EBU or S/PDIF 
inputs. However analog and digital 
inputs cannot be combined. From there 
on, the ride is all digital (see Figure 1.) 
with a three-band parametric EQ, de-ess-
ing, expander, gate, AGC and a two-sec-
tion stereo delay. 

tings ( soft/medium/hard), the manual 
offers a list of 128 preset programs with 
brief descriptions. These programs are 
burned in and cannot be erased. Using 
them as a starting place, you can quickly 

build your own 
programs and save 
them by number to 
any of 128 other 
locations. 
For those highly 

MIDI-literate, the 
manual provides 
comprehensive 
MIDI documenta-
tion, including a 

section on how to interface to the 
Lexicon MRC MIDI controller. If you 
have a device capable of recording 
MIDI, you can periodically dump or load 

Product Capsule: Symetrix 6 01 Digital Voice Processor 

Thumbs 
Up 

/ analog/digital I/0s 

./ digital processing 

Thumbs 
Down 

,/ no stereo reverb 

For more information, circle Reader Service 
71; or call Symetrix at 206-282-2555 

Sounds good 
The I 8- bit. 64x oversampled Delta-

Sigma A/D converter sounds good. The 
balanced analog outputs are always avail-
able. The digital output is switchable 
between AES/EBU or S/PDIF. The mic 
preamp circuit in the 601 uses the "instru-
ment-grade" SSM 2017 chip which is an 
upgrade from the SSM 2015 op-amp used 
in the 528. Both are more to the "bright" 
and "hard" end of the spectrum than the 
"soft" and "warm" end. 
The mic and line inputs allow a notice-

able amount of audio to pass, even when 
they are attenuated. So unless you expect 
to use both mic and line inputs at the 
same time, it's better to switch to the 

circuit. 
Each of the three bands of the paramet-

ric EQ covers from 31 Hz to 21.11 kHz. 
The "Q" width range is 0.05 to 3 
octaves. Filter frequencies are 1/10 
octave standard, with additional power-
line harmonic frequencies. The first and 
third bands can also be used as simple 
high and low shelving filters. Maximum 
boost is + 18 dB, maximum cut is -50 dB. 

Parametric paradise 
Getting back to the "Below Clipping" 

concept: all of the threshold parameters 
in the dynamics section are relative to 
the full-scale clipping level. If you're 
used to setting threshold by the amount 
below nominal signal level, you'll have 
to do some arithmetic. If you normally 
think in terms of gain reduction and the 
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Symetrix 601 Digital Voice Processor 

the current program or the entire memo-
ry via the MIDI ports on the back of the 
chassis. 
Several design features of the Symetrix 

601 aid in making the search for better 
settings more effective. You can com-
pare your newest creation to the original 
preset (or at least the last saved set of 
parameters) by using the "COMPARE" 
button on the front panel. 
There also is a "bypass" switch on the 

front panel that pulls all of the DSP func-
  tions off-line, but contin-

ues to pass signal 
through the A/D and 
D/A converters. In addi-
tion, each section of the 
processing can be taken 
out, including each of the 
three EQ bands. The unit 
has a battery backup that 
will hold settings while 
the unit is powered 
down. The 601 offers 
three levels of lock-out 

security: None, Partial and Maximum. 
I like Symetrix's use of "Below 

Clipping" figures. The thought here is 
that, to get the best sounding digital 
audio, you should be using the highest 
levels possible so that all 18 bits are 
used. The digital compressor/limiter 
allows you to push the levels up without 
fear of exceeding the headroom of the 

Figure 1. 
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mode that allows one or the other. My 
studio condenser mic caused the input to 
display a signal at just 24 dB below clip-
ping with the mic pot fully attenuated. 
The unused analog inputs also add noise 
if they are activated. 
In addition to mic/line analog process-

ing, the AES/EBU and S/PDIF I/0s also 
allow the 601 to be used as a digital 
stereo processor with digital level and 
balance control. While the internal-gen-
erated sample rate is 48 kHz, the 601 can 
be switched to accept 44.1 kHz or 32 
kHz from an external clock source dur-
ing analog input operation. The 601 
doesn't do sample rate conversion. 

Front panel control 
It doesn't take long to get use to only 

one numerical LED display and one 
value changing wheel on the front panel. 
In fact, the 601 has one of the nicest 
interfaces I've used lately. My only 
problem was making sure I hit the right 
button before adjusting the parameter. 
For those few adjustments that aren't 

easy, like expander/compressor knee set-

actual sound of the circuit, forget you 
read the last two sentences. 
Not all of the dynamics circuits are 

usable simultaneously. The noise reduc-
tion ( N/R) and de-esser blocks share 
parts of the same circuit. Because of this, 
you can choose either N/R or de-essing, 
but not both. The Comp/Limiter and 
AGC blocks work the same way. Only 
the Expander is independent. Attack 
rates for all sections can be adjusted to as 
fast as 100 microseconds with the quick-
est release time of 100 microseconds. 
As stated in the manual, the dynamic 

Noise Reduction block uses a variable 
frequency low-pass filter to perform sin-
gle-ended noise reduction. The manual 
also explains how best to set the resting 
frequency, absolute and relative thresh-
olds of the circuit. 
The de-esser, which uses the same 

dynamic block, operates around a fixed 5 
kHz crossover frequency. Sibilant sounds 
above the adjustable threshold are attenu-
ated. Although the attack and release con-
trols on the front panel are not functional, 
changes to these values may be made via 
MIDI or the real-time editor. 
Many of the de-esser circuits I've tried 

have been unable to trim the sibilance 
without noticeably reducing the natural 
brightness. The 601 really worked well. 
The expander also works well and has 

continued on page 16 

9.5" x 2.5" x 1" 

-•••••-

•%,, 

Control 10 
latching relays and 
monitor 10 logic level inputs 
from any touch-tone phone. User 
determined access code. 
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• TRANSMITTER COMBINERS 

• DUMMY LOADS 

• RIGID TRANSMISSION LINE 

• RF SWITCHES 

FM 
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DIGITAL DOMAIN 

Understanding, Eliminating Jitter 
by Mel Lambert 

LOS ANGELES In last month's col-
umn, we learned that jitter is the timing 
relationship between a "perfect" 
sequence of data bits, running at some 
multiple of the basic sample rate, and one 
that periodically or spontaneously speeds 
up and slows down can have a devastat-
ing effect on reliability of digital inter-
faces. 
In the worst case, the connection fails; 

the receiver cannot track the variances in 
the incoming bitstream, synchronism is 
lost, and the circuit defaults to its quies-
cent, silent mode. In the less traumatic 

situation, where the jitter might be less 
than 10-20 nS (nanoseconds), we often 
encounter, dependent on a number of 
subjective and objective criteria, a "veil-
ing" in the audio quality, or some other 
less than attractive audio effect. 

It's all timing 
In layman's terms, jitter is often defined 

as the minute timing differences between 
the location that a data bit should occur 
and where, because of timing anomalies 
in digital I/O driver circuits, transformers 
and cable impedances, the actual data cell 
occurs. 
As I mentioned in last month's col-

umn, a major contribution to bad-per-
forming digital I/O connections results 
from bandwidth limiting. Hence, 
always specify high- quality, low-
impedance, balanced 110-ohm digital 
audio cables. 
Again, because they specify high 

input/output levels, robust connectors and 
enhanced-quality cabling, AES3-format 
I/0s are normally more reliable for long-
distance transmissions than consumer-
type ports. 
Of the many flavors of jitter that we 

might define mathematically, there are 
two types that are probably more useful 
than others: Sample Frequency ( Fs) 
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Jitter, Data Jitter, and Intersymbol 
Interference. 
Sample Frequency Jitter is normally 

related to the AES-format I/O fitted to 
the sending equipment, rather than cable 
type and impedance. We can measure Fs 
Jitter by examining a transition in an 
AES3-format signal that has been pur-
posely chosen to be as long as possible 
after any data-related transitions—there-
by eliminating effects caused by data 
modulation. 
Data Jitter is normally correlated with 

the effects of lengthy or poor-quality 
cables, or badly designed I/0 drive cir-
cuits. We can measure Data Jitter by 
examining the data transitions within a 
digitized audio signal, and are they 
being modulated by the varying data 
bits. Normally, Data Jitter often varies 
according to the type of audio data 
being encountered during a measure-
ment. 

Jitter analysis 
Intersymbol Interference enables Data 

Jitter to be measured in a way that's inde-
pendent of the audio data carried across 
the connection. Because cable-related 
modulation will shorten short-duration 
pulses and lengthen long ones, we can 
determine Intersymbol Interference by 
measuring the duration of a short pulse in 
the AES3-format preamble that follows a 
long pulse. 
Having determined the sampling rate, 

our measurement technique can measure 
how long the short pulse should be, and 
then display the degree of diminution 
both in nS (and even, with the correct test 
equipment, as a percentage of that correct 
length). 
Is there an absolute value of jitter that 

might be worth using in "good/bad" 
determinations? Is there a number that 
can be considered as a threshold of per-
formance? Given our current under-
standing of the mechanisms by which 
jitter is produced, and the interrelated 
objective and subjective effects it pro-
duces, I suspect that the answer is "no, 
not yet." 
At least one manufacturer of test equip-

ment has examined the AES3-1992 
Recommended Practice, which, unfortu-
nately, contains little discussion about jit-
ter performance and tolerances. The man-
ufacturer interpreted the document as 
allowing 40 nS of peak-to-peak jitter and 
a similar amount of Intersymbol 
Interference reduction. 
The majority of jitter measurements, 

generally speaking, feature a background 
"noise floor," of between 300 and 500 pS 
(0.3 to 0.5 nS). As a result, measurements 
that fall within the area less than these 
types of numbers are often considered as 
being of little consequence. 

Consumer standards 
I remain very suspicious of the con-

sumer-audio media, which considers jitter 
values only in the region of 100-200 pS 
to be of major significance. If we do hear 
subjective difference between, let's say, 
different CD players equipped with 
S/PDIF or AES3-format outputs, I think 
that there may be a number of other, 
complementary mechanisms at play, one 
of which might very well be a jitter com-
ponent. 
Variations in jitter-timing transitions are 

often measured by comparing the signal 
to an accurate timebase pulse regenerated 
by a very stable phase-locked loop (PLL). 
By varying the PLL's roll-off frequency 

continued on page 36 
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Documentary Post-Work Can Go Several Ways 
PART IV of V 

by Steve Rowland 

NEW YORK Post-production is the 
phase when all of your radio documen-
tary ideas, concepts and experiments 
will come together and become a living 
program. Once it is done, and out on the 
air, you won't be able to go back and fix 
It. 
The first step is to make very detailed 

logs of each tape. You can sit and listen 
back to them in real time, and try to take 
as many notes as you can. Alternatively, 
you can have each tape transcribed verba-
tim. This is the best option, but is very 
labor intensive. If your budget allows, the 
tapes can be sent out to a typist. 

It is important that you make an indica-
tion of absolute time or tape-counter 
markers, so that you can easily find par-
ticular segments later. If at all possible, 
all of this work should be done on a com-
puter. A large percentage of writing the 
script will involve cutting and pasting the 
interview sections you select. Expect to 
make a lot of revisions as well. Having 
your transcriptions done on a computer 
will save you hours of time. 

Scripting 
Next you should make a very detailed 

list of each and every element that could 
possibly go into your program. This will 
help you design the outline for your 
script. 
I write my scripts by selecting the inter-

view segments, or actualities, first. Then 
write the narration to introduce and provide 
context for the actualities. As you read 
back the transcriptions, highlight the sec-
tions that help tell the story. Or copy and 
paste them into a new folder. As the script 
begins to take shape, you can write the nar-
ration. 
While the script is being written and 

revised (I usually go through five or six 
rewrites), you can begin to "cut tape," 
editing. 
At the moment, there are two basic 

choices for editing. The first option is 
to transfer material to quarter- inch 
tape, and cut it with a razor blade. This 

is the time honored tradition that has 
worked well for many years. 
The other option is to transfer your mate-

rial into a digital workstation and edit dig-
itally. This method is becoming more and 
more commonplace. There are advantages 
to each method, but without doubt, the 
balance is tipping towards digital editing. 

DAW plusses 
The biggest advantage of a digital audio 

workstation (DAW) is that you can make 
better edits. First of all you can try many 
versions of an edit until 
you find one that works 
best. Secondly, most 
DAW's will allow you to 
do crossfades at the edit 
point, which can fix 
rough transitions, and 
other things that would 
normally be considered 
"bad" edits. 

Short sections of 
ambiance can be 
"looped" and placed 
behind tracks, or at edit 
points. In addition, there 
are many things that 
one can do with the edit 
decision lists (EDLs) in 
these systems. The EDL provides a 
sophisticated file management for your 
cuts, so that they can be retrieved or 
played back in any order. 
One important decision to be made 

here, is on the storage medium and the 
mixing format. Here's why. Let's say 
you have access to a DAW for editing, 
but not for mixing. Well, if you are to 
mix analog, then how will you lay your 
edited actualities and narration seg-
ments onto your multitrack? If your 
DAW is in the same studio, or can be 
moved and you have enough hard disk 
space to hold all of your edited material, 
you could just transfer directly to your 
multitrack. This would be an ideal 
arrangement. 
If you are not so lucky and you need to 

download to tape, you will probably want 
to keep your signal digital and transfer to 
DAT, right? Maybe not. Most DAT 
machines do not have an instant start, and 

you won't be able to get clean entries as 
you transfer to your analog machine. 

If you want to use DAT, you will need 
something like Sony's PCM 7010 DAT. 
This machine has a three second RAM 
memory, which allows instant access 
playback. Otherwise, you will have to 
download from your DAW onto quarter-
inch tape. Now you have your actualities 
on a format that will give you instant 
playback and will allow last minute edits, 
if necessary. 
There are some important advantages to 

Steve Rowland does his radio documentary post-
production on a Studer Dyaxis II workstation.  

tape editing, particularly if your mix will 
be done on analog machines. Once you 
transfer to tape, you edit right there, and 
you do not need to transfer back, as you 
often do from a DAW. Your reels are 
ready to go into your mix session, and 
because you will be playing them back 
from a two-track machine, you will get 
instant start on your tracks. You also will 
be able to make last minute cuts without 
having to go back to a DAW. 

The DATStation 
One other method still on the horizon is 
a new system developed by Sony. The 
now-available DAT editing unit, the 
PCM-E7700, is nicknamed the DAT 
Station. The unit looks something like a 
laptop computer. It is not battery operated 
but is designed to be transportable. The 
top opens up and has an LCD screen. The 
main housing has two DAT bays. The 
unit supports both A-Time and SMPTE 

time-code, double time, full frequency 
DAT dubbing, RAM for instant start, and 
EDL editing with crossfades. 
I'd like to point out here that a good two-

track analog tape machine will provide 
you with superb sound. If it is equipped 
with DBX noise reduction, even better, 
and if you get Dolby SR, you've got about 
the best. I have had some students shy 
away from analog editing because they 
were concerned about the sound quality. 
Some were convinced that the sound from 
a $500 consumer DAT recorder would be 
better than that of a $3000 two-track 
machine. They were wrong. 
Learning to cut on tape is important, if 

for nothing else than the conceptual sense 
one develops, and should be strongly 
encouraged. Working in the digital 
domain provides great sound quality, and 
you lose no "generations" as you do 
when you make analog transfers, but the 
real attraction to me of working digitally 
is the level of flexibility which is gained 
in the creative process. 
For me, the Studer Dyaxis I has worked 

very well. The Dyaxis hardware has 
received much acclaim for its sound quali-
ty and the software provides a superb edit-
ing environment. There are currently two 
Studer 2-track systems: the Dyaxis I and 
the Dyaxis Lite. Both use the same proces-
sor and the same software, the difference 
is just that the Dyaxis I offers DSP func-
tions (including digital EQ and time com-
pression) while the Lite does not. The soft-
ware is Macintosh-based and very easy to 
learn. It is so easy that it works work well 
in radio station environments where there 
are a number of users sharing one system. 
The Dyaxis systems will do mixing, so 

they can double up as mixing DAWs 
quite adequate for small projects like 
radio spots, PSAs and short news fea-
tures. For a full-length documentary you 
will need to go to a multitrack system. 
In the final installment of "Producing a 

Radio Documentary," I will tackle the 
mixdown process. 

o o 
Steve Rowland is a principal in the pro-

duction company, the Music Makers in 
Philadelphia. He can be reached at 215-
843-4388. 

( -7-77 

C.f 

Did you know? 
Broadcast CD Libraries: 1100 cuts $2495.00 

Weekly CD Top Hits U.S.A. - $16.95/week 

Format Services - $295.00 per month 

It doesn't take a genius to recognize a great deal. RPM has a library of 6,000+ 
cuts digitally remastered for superb on-air quality. We also offer on-time weekly 
CD hits. Best of all, our services are priced for the 90's. Call for our catalog listing 

all 6,000 cuts and a sample disc. We're in our 25th year of serving broadcasters 
and we'd like to work for you. 

RADIO 50 States & Canada: 800-521-2537 
PROGRAMMING AND 
MANAGEMENT, INC. Over 1700 clients Worldwide! 

Fax: 810-681-3936 
Top lies USA ond Ukrosonic-0 'Sotto Disc ore tradornoilis of 
Radio Progromarding and 31oropornor&Irc..4141)0ichird L. Rood. 
Dished lidus, "Schism 44323. The Ubsonit-0 system is %tooted 
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CLW Subwoofer Augments Response 
continued from page 11 

stereo amplifiers, and put an electronic 
crossover ahead of the nearfield amp to 
remove lows below 150 Hz. Or use 
nearfields with a useful low-frequency 
response extending only to 150 Hz. 

Listening tests 

In auditioning the CLW, I first set up a 
pair of Radio Shack Minimus 7s. They 
are very small speakers with a four-inch 
woofer and one-inch tweeter; they have 
little response below 120 Hz. I put the 
CLW under my mixer and wired it to the 
Minimus 7s. 
Sure enough, the bass that was missing 

The bass that 

was missing came 

to life when I 

added the CLW. 

in the small speakers came to life when 
I added the CLW. The system was 
much more pleasant to listen to: full and 
warm instead of thin. I felt that the 
CLW blended well with the Minimus 
7s. All the sound seemed to be coming 
from them. 

When I played the CD "The Road to 
You," by the Pat Metheny Group (Geffen 
CEFD-24601), the bass notes were mostly 
uniform in volume, in spite of the mea-
sured response. I heard the same effect 
when I used the CLW with a pair of small 
Audix nearfields. 
The CLW's bass went fairly deep but 

did not really plumb the depths. I played 
"The Firebird Suite" on Telarc (CD-
80038), which has a very low bass-drum 
roll at the beginning. When I played the 
7s alone, the drum roll was absent, but it 
was easy to hear with the CLW added. 
However, the roll was not ominous and 
powerful as you would hear it on a speak-
er that is flatter to 40 Hz and lower. But at 
least it was audible. 
On a variety of pop-music records, the 

bass transient response was impressive. 
For example, on "Kamakiriad" by Donald 
Fagen (Reprise 9 45230-2), the bass was 
pretty tight. Not the best I've heard, but 
not bad. The closer the sub is to you, the 
cleaner the bass sounds. 

Summary 
Subwoofers that are bigger ( and more 

expensive) than the CLW can give a sense 
of power—like a diesel locomotive. The 
CLW does not put out such gut-shaking 
bass, but it does make tiny loudspeakers 
sound like bi,£, bookshelf speakers. I think 

AEU Mixing Console BC-500 
The AEQ Mixing Console BC-500 is designed for those radio stations 
seeking great audio quality at a competitive price. Its designers paid 
great attention to the control layout; the logical control design 
ensures a quick learning period as well as trouble-free operation. 
Advanced true modular design allows total flexibility. The 20-module 
chassis has built-in meters and speakers and comes in a standard 
configuration with the following capabilities: 

• Six dual stereo inputs. 
• Four mono inputs Mic/Line selectable. 
• One telephone hybrid interface. 
• Studio control Intercom Monitor. 
• One main stereo output plus mono sum output. 
• One stereo auxiliary output plus mono sum output. 
• Power supply for On Air signaling. 
• The BC-500 comes with 4 blank modules to enhance 

this configuration. 

All this value and performance for the introductoiy price of.. 

AEC) $4095! * 2211 South 48th St., Suite H SPAIN 
Tempe, Arizona 85282 -(fooLve 

Phone (602) 431-0334 • FAX (602) 431-0497 

the tradeoff between the CLW's lack of 
extreme deep bass and its small size and 
portability is well worth it for most radio 
applications. It fits well in small produc-
tion studios, and it gives you enough bass 

to do the job. Highly recommended. 
DOD 

Bruce Bartlett is a microphone engineer 
and technical writer for Crown 
International, and the author of 
"Practical Recording Techniques," pub-
lished by Howard Sams. Jenny Bartlett is 
a technical writer. Bruce can be reached 
at 219-294-8388. 

Symetrix 601 Processor 
continued from page 13 

an adjustable slope rate from 1:1 to 
1:8. In situations where the complex 
nature of the ambient noise made the 
gate flutter. I found that adding the 
noise reduction circuit pulled out 
enough noise to stabilize the gate. If 
you're using a mic with excellent 
bass response, or if you've increased 
the low frequencies with the paramet-
ric equalizer, you may find the 
expander hard to set without flutter-
ing. 

EO features 
Since the EQ section precedes the 

dynamics section, you can use the 
first band of the equalizer to roll off 
some of the problem-causing ambient 
bass frequencies. Then use the other 
two bands to shape the voice. 
The compressor/AGC block can be 

adjusted between up to a 10:1 ratio 
with 100 microsecond attack and 100 
microsecond release times. The delay 
block allows you to create single or 

double delay, chorus and flanging. 
Delay, feedback, filter, rate, depth and 
mix are adjustable. 
With a few adjustments, or by 

using one of the many presets, you 
can create a nice super-wide "stereo" 
sound. Just be sure to check it in 
mono to guarantee that your efforts 
haven't caused any major cancella-
tions. While delay is an okay thing 
to have, I would have preferred a 
nice stereo reverb. According to 
John Bosaw at Symetrix, stereo 
reverb would have meant adding 
another DSP chip, meaning a more 
expensive unit. 
The Symetrix 601 is not for the 

beginner, but you can certainly add it 
to the growing list of well thought-out 
analog/digital devices that are paving 
the way to digital audio's future. 

DOD 
Ty Ford's recently publsihed 

"Advanced Audio Production 
Techniques," is available by calling 
Focal Press at: 800-366-2665. 

S Gaertner 

instant mill-ffilllus troffi an 
le. Just an callers. COMO 

When you use Gentner's new G2500 Superhybrid, the last 

thing you need to worry about is feedback or echo. This 

innovative digital telephone hybrid compares incoming caller 

audio with its caller feed, and automatically creates a 

"mix minus" feed by removing audio that could cause 

feedback or distortion. You can use the G2500 with any console 

that uses line level inputs and outputs - even small mixers! 

Another unique feature in the G2500 is ultra-easy conferencing. 

A single XLR cable will connect two G2500s for cross feeding 

and a combined caller mix to the console. Several units can be 

connected this way for clear, understandable caller 

conferencing. 

The G2500 is available now at a price of only $1,995. 

Call your favorite equipment dealer for details. 

Gentner Communications Corporation 
1825 Research Way 

Salt Lake City, Utah 84119 
(801) 975-7200 FAX (801) 977-0087 
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Sabine Digital Processors 

Sabine's ADF-1200 (single channel) and ADF-2400 (dual channel) Workstations 
contain fully adaptive digital filters designed for audio engineering. 
The workstations' features include an array of programmable functions including: 

12- or 24-band digital 
parametric filtering, 
digital shelving filters, 
digital delay, noise gate 
and 31-band real-time 
analysis. 
The units use equal-

ization technology that 
automatically detects 
feedback and then 
assigns a very narrow 
notch filter to filter out the ringing frequency. 
For more information, contact Sabine at 904-371-3829; or circle Reader Service 

128. 

Bogen Gold 
Seal 

Amplifiers 

Bogen Gold Seal 
Amplifiers are versa-
tile, multi-use ampli-
fiers well suited for 
background/fore-

ground, public address/ sound reinforcement, telephone and microphone applica-
tions. 
The amplifiers are available in 35, 60, 100 and 150 W configurations and feature 

the Aphex Aural Exciter. Frequency response is rated within - 1 dB from 20 Hz to 
20 kHz, distortion is 0.5 percent and signal-to-noise is 94 dB or better. 
For more information, contact Bogen Communications at 201-934-8500; or cir-

cle Reader Service 219. 

Antex SX-22 
Dolby AC-2 Board 

The Antex SX-22 is an advanced digital 
audio board with the Dolby AC-2 cod-
ing that provides real time, compressed 
professional broadcast-quality stereo 
audio. 
The board is compatible with PCs. 

PS/2s and compatible computers. It also 
contains an EEPROM-based elaborate 
security system. 
For more information, contact Antex at 

310-532-3092; or circle Reader 
Service 49. 

DGS Pro Audio 
Connectors/Cables 

Gotham Cable of Switzerland and 
Deltron Connectors of England have 
formed an American company, DOS Pro 
Audio, to distribute professional audio 
cables and connectors to the U.S. mar-
ket. 
Products will include the Deltron 7000 

series, a die-cast metal, screwless con-
nector for broadcast and video; and 
Gotham's flexible, low-capacitance 
audio cables that use double-reussen, 
braided shielding. 
For more information, contact DOS Pro 

Audio at 800-292-2834; or circle Reader 
Service 163. 

BASF Recordable CDs 

BASF's CD-R Master line 
recordable CDs has been devel-
oped for recording studios and 
broadcasters. 
Available in 63- and 74-minute 

recording times, each "Orange 
Book" disc contains Absolute 
Time in Pregroove ( ATIP) time 
information. 
For more information, contact 

BASF at 212-362-2906; or circle 
Reader Service 192. 

Shure 
Beta 87 

Microphone 

The Shure Beta 
87 super cardioid 
microphone is said 
to ensure unprece-
dented power and 
clarity of live vocal 
performances. 
The unit features 

internal shock 
mounting, three-
stage pop filter, 
and dent-resistant 
steel grill. There is 

also a wireless version. 
For more information, contact Shure 

Brothers at 800-25-SHURE; or circle 
Reader Service 68. 

Aardvark 
AID-D/A 

Aardverter 

The AID-DIA 
Aardverter offers 
professional-quali-
ty digital audio in 
an economical, 

compact package, according to the company. 
The unit uses high quality delta-sigma Crystal converters and a RF-ruggedized 

analog front-end to ensure transparent conversion. Distortion is rated at .001 and 
the nose floor is 96 dB. The Aardverter also contains on-board DSP. 
For more information, contact Aardvark Computer Systems at 313-665-8899; or 

circle Reader Service 85. 

STUDIO SERVICES 
427 SOUND EFFECTS 

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

money-back guarantee. 

Take an extra $10 off if you mention this ad!  
Send $79 to Ghostwriters 

2412 Unity Ave. N., Dept. RW 
Minneapolis, MN 55422 
For credit card orders call 

(612) 522-6256 
READER SERVICE 37 

et The BEATLES 
Cash In On Invasion '94! 
• 60 One-minute shows 
• Winter book '94 $$$. 
• Market Exclusive, Total Buy-Out. 
• Sales presentation for advertisers. 
• A product both Programming 
& Sales can agree on. 
• The Beatles: Rare interviews 

w/music montages 

Call 1-800-GOT NUPIS (468-6874) 
for a FREE Station/Advertiser Demo. 

READER SERVICE 162 

ATTENTION PROVIDERS! 
Promote your services to Radio World's 22,000+ readers. Reach 
Radio Station and Recording Studio owners/managers and 
engineers with your message. For information on affordable 
advertising call Simone at 1-800-336-3045. 

Digital Audio 
Storage? 

We have 
answers to 

questions you 
haven't even 
thought of. 

Call us. 
1-800-547-3930 

Digital Universe 
A Division of Custom Business 

Systems, Inc. / cbsi 

P.O. Box 67, Reedsport, Oregon 97467 

503 271-3681 
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Products & Services Showcase 
For more information on the products shown below, circle the appropriate Reader Service No.(s) 

on the enclosed Subscription/Reader Service card or contact the advertiser directly. 

NanoAmp Series-
MixMasters: Compact, Convenient, 

Rugged & Hardworking 

Low Noise Mic/Line 
Switchable Inputs 

• 
Phantom Power 

• 
Independent 

Headphone & Balanced 
Line Outputs 

Bright 3 Color 
LED Meter 

• 
XLR Connectors 

• 
Quiet external power 

Rack & Desk Mounting 

MX100 - Three Unput 

Mic/Line Mixer 

XP100 - Four Input 

Companion Expanders 

CALL OR WRITE FOR A FREE DETAILED BROCHURE. 

AUDIO TECHNOLOGIES INCORPORATED 
328 W. Maple Ave., Horsham, PA 19044, USA 

(215) 443-0330 FAX: (215) 443-0394 
(800) 959-0307 

READER SERVICE NO. 33 

xtatibur ttettronitg 
HC-1 Handi-Coupler 

8. 

+ r 

Here is the simplest, quickest, most convenient 
way to connect audio to a telephone. The HC-1 

connects in series with the handset of any phone 
using modular connectors. No connection to the 
phone line is needed. Press the front panel button 
and external audio is available on separate send and 
receive 1/4" TRS jacks on the rear panel. Release the 
button and the handset is once more connected for 
normal use of the phone. Nothing could be simpler! 

You can find many uses for the HC-I around your 
station: on-air studio, production room, newsroom, 
sales office, field news kits, sports remotes, etc. 

EXCALIBUR ELECTRONICS, INC., CHANTILLY, VIRGINIA 
Please circle our bingo number for a data sheet and a dealer list 

READER SERVICE NO. 148 

The LPB 7000 Series 
Stereo Consoles 

Standard Features: 
1 2 or 13 cimnnels Timer 

2 inputs per chstnnel Programmable Muting 
3 stereo busses Programmable 

Talkback Remote Starts 
Full metering And Much More 

Contact LPB® at 
28 Bacton Hill Rd, Frazer, PA 19355, USA 

Phone: 215-644-1123 
FAX: 215-644-8651 

EVEN THE BEST CAN 
BE MADE BETTER 

introducing the neU 

MINI-MIX 12A 

$3499 

THE COMPACT MIXER WITH A 
COMPACT PRICE FROM THE 

QUALITY LEADER 

12 Channels 

25 Stereo Inputs 

Service & Affordable Quality for Over 23 Years 

All IE GRAM 
1500 Capital Avenue (214) 424-8585 
Plano Texas 75074-8118 1-800-327-6901 

FAX (214) 423-6334 

READER SERVICE NO. 131 

"SR" 
the original ANTENNA SYSTEM DESIGN SOFTWARE, 
already adopted by the CCIR now available from ITALY 

• Multiple patterns comparison • Up to 100 antennas 

each system • Field strength forecast (rec.370 CCIR) 
up to 100 locations • Tri-lingual operating (English, 
Franch, Spanish) e Personalized outputs • 450 
antenna patterns already included e New antenna 
patterns (amplitude & phase) can be generated 
• MS-DOS PC • 3" 1/2 HD diskette • VGA screen 

only 695 US$ shipping charges (credit cards accepted) 

SEND YOUR PURCHASE ORDER TODAY BY FAX: 

+ 39 - 2 - 90390475 

Abàfià TELECOMUNICAZIONI ALDENA s.r.l. 
20090 Cuelgo ( MI) Via A.Volta 13 

Tel.: 39 - 2 - 90390461 

READER SERVICE NO. 194 

VACUUM CAPACITORS 

Broadcast Capacitors for 
transmitters, couplers and phasers 

(;Variable or Fixed Capacitance 

• Capacitance Ranges from 3 pF to 6600 pF 

• Peak Test Voltages from 3 kV to 100 kV 

• Current Ratings to 1000 Amperes 

o Custom Designs Available on Request 

COMET 
NORTH AMERICA, 

INC. 
11 BELDEN AVE. • NORWALK • CT • 06850 

203-852-1231 • FAX: 203-838-3827 

READER SERVICE NO. 10 

NEW!!! from AVCOM 

PSA-65A Portable Spectrum Analyzer & 

SCPC-2000E Single Channel Per Carrier Receiver 

r_,stOMMMM18■Wamrmairmr.-: 

0 • 
•I. 

PSA-65A Portable Spectrum Analyzer - $2855 
AVCOM's PSA-65A Portable Microwave Spectrum Analyzer covers a fre-

quency range from less than 2 MHz to 1000 MHz The broad frequency coverage 

and high sensitivity of the PSA-65A make it ideal wherever a low cost, compact 

spectrum analyzer is needed The light weight, battery or line operated PSA-65A 

Portable Spectrum Analyzer from AVCOM is the perfect nstrument for field 
testing of RF systems, classroom instruction, satellite system alignment, elec-

tronic countermeasures, cable TV maintenance, cellular and production use. 

SCPC-2000E SCPC Satellite Receiver - $1875 
AVCOM's Single Channel Per Carrier Receiver, model SCPC-2000E, has 

been developed for the reception of FM SC PC signals from satellites operating in 

the 3 7 to 4.2 GHz band. The SCPC-20008 is a complete receiver that can tune 

up to 4 specific crystal controlled audio or data channels from a given transpon-

der and adapt to a variety of de-emphasis requirements The SCPC-2000E is 

available in either wide or narrow band models and may be used with the SS- 1000 
($1027) Slave for simultaneous reception of additional channels 

AVCOM OF VIRGINIA 500 Southlake Blvd. Richmond, VA 23236 U.S.A. 
Linngong He Technology Down to tale Phone 804-794-2500 / Fax 804-754-8284 

READER SERVICE NO. 105 

TOWER AND OBSTRUCTION LIGHTING PRODUCTS 
FLASHER 
FS155-30T 

ALARM RELAY 
SCR430T 

SHORTED FLASHER ALARM 
SFA430T 

SSAC offers a complete line of solid state products to con-
trol and monitor the lights on communication towers and 
other tall structures. SSAC solid state products have 
proven performance and reliability with years of infield 
use. Flash single or multiple beacons. Sense lamp fail-
ure in the beacon, side lamps, or other obstruction light-
ing with an alarm output. The PCR11 Photo Control with 
its all plastic housing is ideal for turning on complete 
tower lighting at dusk (factory calibrated). 

PHONE OR WRITE FOR FREE TOWER CONTROLS MANUAL 
TELEPHONE (315)638-1300 • FAX (315) 638-0333 

asAkc à P.O. Box 1000 • Baldwinsville, NY 13027 

PHOTO CONTROL 
PCR11 

FREE 

EISAC 
me TOWER CONTROLS 

Flashers 

Alarm Relays 

Photo Controls 

Shorted Flasher Alarms 

3 Phase Voltage Monitors 

P.O. Box 1000 • Belwinsville NY 13027 

READER SERVICE NO. 20 READER SERVICE NO. 217 
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SIGNAL-TO-NOISE 

Some Choice New Headphone Buys 
by Frank Beacham 

NEW YORK When recording in the 
field there's only one way to really know 
what's going down on the tracks. Yes, I 
mean monitoring with headphones (and 
the amplifiers that drive them). They often 
are overlooked devices, but oh so impor-
tant in the quality of the final recording. 

I'd like to recommend three new "in 
your ears" advancements for field moni-
toring. One is a pair of high-end ear-
phones that really block out background 
noise while the other two offer major 
improvements in the sound quality of vir-
tually any professional headphones. 
The ER-4 series Canal Phone by 

Etymotic Research of Elk Grove Village, 
Ill., ($330 list) is a very lightweight (one 
ounce) ear phone pair that fits tightly into 
the ear canals. Although reminiscent of 
the cheap ear "buds" sold with many 
portable stereos, the Canal Phones set a 
new standard for audio quality in this 
design with a low-frequency response that 
remains virtually flat down to 20 Hz. 

No noise 
The feature that makes the Canal Phones 

so unique for field monitoring is the 20 to 
25 dB exclusion of external noise. These 
little devices fit into the ear canals, sealing 
the canals with soft-flange eartips or 
optional custom-fitted earmolds. The 
resulting noise exclusion allows the listen-
er to hear the full dynamic range of the 
sound without excessive levels. Canal 
Phones are perfect for working in noisy 
environments like stadiums, arenas, air-
ports and on the street. 
One caveat. Make sure the ear canal is 

tightly sealed. If not, the phones become 
tinny-sounding with no low end. But when 
the seal is obtained, these phones come 
alive and are hard to match with any head-
phones at any price. Etymotic encloses two 
types of sealing devices: the pointed flange 
and a bulkier foam fitting that expands 
when placed in the ear. I found the expand-
ing foam to be most effective and comfort-
able for my ears. 
The other two notable achievements in 

headphone technology come from Shure 
Bróthers, Evanston, Ill., and HeadRoom 
Corp., Bozeman, Montana. Even though 
each has introduced headphone amplifiers 
that achieve new levels of sonic quality, t 
don't consider them competing products. 
Each has its niche and those who use 
headphones in serious applications might 
want both. 
The Shure FP22 ($375 list) is a one-

pound, battery-powered stereo amplifier 
that's sort of the Swiss Army knife of 
headphone monitoring. You can input 
about anything (monitors up to three 
audio sources) and output about anything 
(it has a pair of quarter-inch or mini-3.5 
mm stereo jacks for phones). It has loop-
through quarter-inch stereo phone jacks, 
which can be internally switched to 
become separate left and right inputs, and 
loop-through mono XLR connectors that 
are mic/line switchable. 

Excellent sound 
Although the FP22 can do a list of tricks 

that would take a couple of pages to out-
line, one of its most significant achieve-
ments is in sonic quality. Part of a new 
generation of super quiet Shure electron-
ics, this headphone amp is 16 dB quieter 

than its predecessor, the mono FP12. 
Here's a utility headphone amp so quiet 
that you can take it home for serious 
headphone listening on your hi-fi system. 
The HeadRoom portable amplifiers 

(from $ 199 to $399 list) are designed for 
audiophile listening with good quality 
headphones. Each of the three models 
attacks the inherent problem of missing 
spatial localization in headphone listening. 
Through a circuit called an "Audio 

Image Processor," HeadRoom processes 
the audio to recreate the natural delays 
and equalization one normally hears with 
a pair of speakers. Rather than simply 

sending the left channel to the left ear and 
the right channel to the right ear, 
HeadRoom's circuit provides a cross-feed 
delay and EQ signal path between chan-
nels. 
In a "white paper" explaining its tech-

nique, HeadRoom is quick to point out 
that it does not solve the "in-head localiza-
tion" problems of headphones. "To do this 
you must recreate all localization cues," 
the company said. "But HeadRoom does 
correctly lateralize' the audio image." 
For all the technical talk, HeadRoom is a 

clear advancement to serious headphone 
listening. The Audio Image Processor 

offers a subtle, yet distinct, sonic 
improvement. The sound is fuller and 
more natural with a vivid sense of depth. 
And there's not a trace of fatigue after 
sustained listening. HeadRoom amps 
make a cost-effective, high quality per-
sonal listening station in the studio, at 
home or on the road. 
For more information about these prod-

ucts, contact Etymotic Research at 708-
228-0006; Shure Brothers at 800-25-
SHURE; and HeadRoom Corp. at 800-
828-8184. HeadRoom, through its Perfect 
Portables division, also is a dealer for the 
Etymotic Canal Phones. 

D 

Frank Beacham is a writer, director, 
producer and consultant. His address is 
163 Amsterdam Ave. #361, New York, NY 
10023. 

the unity 2000i 

the world's best sounding fm processor 

CUTTINGEDGE 

2101 SUPERIOR AVENUE, CLEVELAND, OHIO 44114 • TEL: ( 216) 241-3343 • FAX: ( 216) 241-4103 
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Finding the Path to AM Modulator Repair 
by Tom Vernon 

Part I of II 

HARRISBURG, Pa. A properly func-
tioning modulator section is important to 
maintaining the efficiency of an AM 
transmitter. 
Failures in this stage can range from 

employ about 10 dB of feedback. Beyond 
the feedback loop are the modulator 
tubes, modulation transformer, modula-
tion choke and blocking capacitor. 

Open circuit 
The choke acts as a short circuit to 

average plate current and an open circuit 
to audio The blocking capacitor, on the 

  other hand, passes plate 
voltage and acts as a 
short circuit to audio. A 
simplified diagram of 
these components is 
shown in Figure 1. 
Beginning with a thor-

ough visual inspection 
saves a lot of time. 
Check for overheated 
components or loose 
connections to the trans-
former, reactor and mod 
capacitor. Also check 
carefully for cold solder 

connections on the feedback ladder if it 
has been disturbed before. 
The problem should be quickly isolated 

to one of three areas of the transmitter: 
the feedback ladder, the modulator itself 
or the rest of the transmitter. Problems in 
the feedback ladder seem to be the most 
common source of difficulty. Often 

Figure 1. - Simplified diagram of modulator in 
conventional high-level plate modulated AM transmitters. 

to PA mod reactor 

to B+ 

subtle (sometimes not-so-subtle) degra-
dation of noise and distortion figures to 
tripping overload relays that cause a total 
transmitter shutdown. 

It is best to isolate the problem to one 
part of the transmitter before beginning 
detailed troubleshooting. 
The modulator is nothing more than a 

large audio amplifier, 
with a negative feed-
back loop running from 
the primary of the mod-
ulation transformer back 
to the secondary of the 
input transformer. This 
feedback has the effect 
of reducing noise and 
distortion and improv-
ing linearity, which it 
does at the expense of 
reduced gain. 
Most high-level, plate-

modulated transmitters 

Figure 3a. - A shorted secondary on the modulation 
transformer can be circumvented with this 
arrangement. Note that connection for the PA is now 
between mod capacitor and reactor. 

Source: Harris Corp. 

resistors will drift out of 
tolerance or capacitors 
will open or short. 

Measuring DC 
Begin by measuring 

the DC voltages from 
ground to the point 
where the feedback lad-
der connects to the input 
transformer. These two 
readings should agree 
within 2 percent. If they 
do not, check the feedback resistors one 
by one. It may be necessary to lift one 
end of the resistors if capacitors are par-
alleled across them. 
The next step is to modulate the trans-

mitter with a 1 kHz tone at 50 percent 

modulation, and then 
check the AC voltages 
at these same points. 
Differences of more 
than 2 percent here 
point to a bad capacitor. 
Substitute a known 
good capacitor if one is 
available. 
You also may make a 

quick check for feed-
back problems by mea-
suring the audio input 
level for 100 percent 
modulation at 1 kilocy-
cle. Typically this is 
around + 10 dB. If 100 
percent modulation 
occurs with +7 dB or 
less, this also suggests 
feedback problems. 
When investigating 

modulator problems, 
always remember that 
while there are two 
feedback paths, they are 
not isolated from one 
another. This is due to 

Figure 3b. - With this arrangement. the transmitter 
may be operated with an open modulation 
transformer primary. 

Source Harris Corp 

The programmable 601 Digital Voice Processor. 

Pushbutton perfection for every on-air voice. 

128 User Programs 
De-essing 
Parametric EQ 
Compression • Limiting 
Automatic Gain Control (AGC) 
Dynamic Noise Reduction 
Downward Expansion 
Echo • Doubling • Modulation 

autotransformer action by the modula-
tion transformer. Problems may appear 
to be in the left side of the modulator but 
are actually on the right side. Do not be 
fooled— check components on both 
sides. 

To the modulator 
When the AC and DC feedback volt-

ages are correct, move on to the modula-
tor itself. Begin by breaking the feedback 
ladder at the mod transformer end. 
Check the schematic to see if the first 
audio stage is biased by the feedback 
ladder. If so, a bias box or a small power 
supply will have to be substituted. 
Modulate the transmitter at 100 percent, 

being careful to reduce the audio input 
level to compensate for increased modu-
lator gain. Use an AC voltmeter or oscil-
loscope and check voltages/waveforms 
on each side, looking for differences 
between the two. Do not be overly con-
cerned if the DC voltages are different, 
in an AC coupled circuit this is normal. 

If you get to the last audio stage and 
voltages and waveforms match up, check 
the modulated waveform again. If it is 
distorted, the problem is outside the 
modulator feedback loop. A pictorial 
representation of these steps is shown in 
Figure 2. 
Outside sources include the modulator 

tubes (which you should first check by 
substituting with a new set), the modula-
tion transformer secondary, HV power 
supply, mod reactor or capacitor or PA 
stage. 
An inefficient transmitter has to work 

continued on page 33 
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A DIO MIX ER 

PRODUCTION MIXER 

Mny broadcasters know that PR&E provides the consoles and systems 

foil market-leading radio stations and network facilities throughout the 
wofrkl. Unfortunately, with a client list that reads like a "who's who" 
of ke industry, some broadcasters with more modest budgets feel that 

E consoles are out of their reach. We'd like to introduce you to 
R iomixerTm, a first-class on-air console at a coach-class price. 

Created by the same team of designers and engineers responsible for 
major-market "showcase" facilities, Radiomixer offers the reliability, 

performance, and many of the features of our world-famous BMX, at 
a price guaranteed to satisfy the most demanding budget. Using top 
quality components, Radiomixer delivers advanced features including 

the most elegant telephone mix-minus system available, along with 
ummpromising sound quality and reliability. 

And when you add multitrack production power on top of the 

Radiomixer's standard features, you have Productionmixer, the most 
affordable high-performance production console in broadcasting. There 

isn't another console family in their price class that can offer the total 1 y ue of Radiomixer and Productionmixer. 
Vhy settle for less, when you can have genuine PR&E features, quality. 

iability and service? Call today for your full color brochure. 

e
Pacific Recorders & Engineering Corporation 
2070 Las Palmas Drive, Carlsbad. CA 92009 
Tel: 619-438-3911 Fax: 619-438-9277 GSA: GS-Œ3F-2057A 

DESIGNS THAT MAKE THE DIFFERENCE 
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Join the Digital Revolution 
Digilink by Arrakis is a 

digital audio workstation 
that does it all while 
increasing your profits. 
You can replace your 

live on air cart machines 
while adding CD or 
satellite automation for 
nights or weekends. You 
can use just one 
workstation or network as 
many as 15 and send 
your spots & schedules in 
perfect digital between 
your studios. Add a 
Trak*Star eight track 
digital audio editor for 
under $5,500 and you 
can quickly and easily 
produce spots that 
would have taken forever 

or been impossible with 
tape. 

Digilink is aso easy to 
schedule. You can use 
the standard Digilink 
traffic & CD scheduling 
system or import music 

and traffic schedules from 
all of the most popular 
3rd party programs. 
.-eatures like 

simultaneous Play, 
Record, & Network 
transfer; hard disk to hard 

For Digilink 
call 

EZELL/ 
liRoAnen ST SuppLy 14'.9RLi,WInE 

1-800-426-8434 

disk & CD crossfade; cart 
rotation; Autofill; Smart-
squeeze; Macros; and 
incredible ease of use 
make Digilink perfect for 
live & automation studios. 

Digilink is #1---with more 
than 600 workstations sold 
worldwide from Moscow, 
to Japan, to Barbados, to 
your own back yard. When 
you make the decision to 
join the digital revolution 
at your station, call the 
experts at BSW. 

The Digilink screen above is 

in Japanese, one of the 
many languages that Digilink 
'speaks,' and is reprinted with the 

permission of Otaritec 

Arrakis System inc. — 2619 Midpoint Drive, Fort Collins, CO. 80525 -- Voice (303) 224-2248. FAX (303) 493-1076.  
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Circuit Helps Produce Quality Air Checks 
by John Bisset 

FALLS CHURCH, Va. Most stations 
have an air-check recorder to capture 
those golden comments from the air 
staff. For most stations, the air-check 
machine is an inexpensive piano-key-
controlled cassette recorder, with its 
motor wired through the normally open 
contacts of the studio muting relay. 
This system works, as long as the jocks 

don't "swerp" their first words by keying 
the mic too quickly and not giving the 
motor enough time to come up to speed. 
Art Crane, a contract engineer in 
Arizona, had a station where the general 
manager wanted to solve the problem by 
hooking up his high-quality stereo cas-
sette as an air-check machine. 
Unfortunately, higher-quality machines 

that use soft-touch controls are not directly 
compatible with the mute relay. The mute 
relay provides a continuous contact clo-
sure, as long as the mic is on. The more 
expensive deck needs a pulse to start the 
machine, and another pulse to pause. 
An edge-sensing, one-shot trigger cir-

cuit solves the problem. This circuit 
generates a momentary contact closure 
when the console mute relay is energized 

(mic turned on), and another momentary 
closure when the mute relay is de-
energized (mic turned off). This momen-
tary closure circuit should be wired in 
parallel with the "pause" switch if there 

discharge through K-2, a reed relay with 
1,050 ohms of coil resistance. This com-
bination assures that the reed relay will 
close for approximately one second. 
With K- I energized. C-2 charges up. 

Figure 1. 

to N 0 
mute relay 
contacts 0--

K 

C 4_ 1 1.0005F 

y CR 2 

CR-1 

C-2 

ItangpF CR-3 

  to pause 
t svotch 

.contacts 

K-2 
12 VDC 
1.05K 

ground 

is no remote-control plug. 
The circuit shown in Figure 1 uses two 

relays. Capacitor C-1 charges up through 
a normally open contact set on K-1 almost 
immediately, though it is current-limited 
by R-1. When the console mute relay 
closes, K-1 energizes. This allows C-1 to 

For the world's strongest 
AM transmitters, 
look to Nautel 

Nautel AM transmitters keep you 
cn the air with an unmatched 
combination of value, perform-
ance and reliability 

Low cost of ownership _ w ith typical 

efficiency ratings up to 80 percent, a 
totally solid state Nautel transmitter pays 
for itself in tube replacement and utility 

Superior audio transparency — Nautel 

AM transmitters utilize inherently linear 
digital Pulse Duration Modulation for the 
cleanest sound you can broadcast. Audio 
is ruler-flat throughout the range and 
distortion is typically less than 0.5% 

Field-proven reliability _ Nautel 

transmitters give you multiple protection 
systems for both power line and lighting 
transients, VSWR protection, soft failure 
design, reserve cooling and safe on-air 
servicing 

Removable AM Power Module 

Make a strong transmitter choice. Call us today for all the facts 

on our totally solid state AM and FM transmitters. 

nautei 

Nautel Maine Inc. 

201 Target Industrial Circle 
Bangor, Maine 04401 USA 

Phone: (902) 823-2233 

Nautel 
(Nautel Electronic Laboratories Limited) 
R.R. # 1, Tantallon, Halifax County, 

Nova Scotia, Canada BOJ 3J0 

Fax: (902) 823-3183 

When the mute relay opens, K-1 drops 
out and allows C-2 to discharge through 
K-2, generating another one-second 
pulse. CR-1 and CR-2 isolate the K-1 

contact sets from each other. 
Remember that if the mic key is pressed 

and then released in less than one sec-
ond, the leading and trailing edge pulses 
will overlap, creating only one pulse of 
something less than two seconds dura-
tion. This will throw the start/stop 
sequence of the pause control out of 
sync. 
Art Crane can be reached at Desert RF 

Engineering, 602-453-3546. 
* * * 

Art's circuit reminds me of a similar 
application from one of the Metro Traffic 
engineers. A remote traffic reporter needed a 
way to start her own cart machine via the 
radio loop feeding the recorder. A touchtone 
keypad was wired into her mixer and sam-
ples of the audio feeding the cart recorder 
were fed into a PLL decoder circuit. 
She was instructed to press a certain 

key on the keypad and hold it for two 
seconds. She could start her report when 
she released the key. The output of the 
decoder circuit was fed to a relay coil, 
which, when recognizing the proper 
tone, pulled in the relay. The contacts 
were wired so that the wiper of this relay 
ran to an electrolytic capacitor. 
When the relay pulled in, the wiper was 

continued on page 35 

CONTROL AND FLEXIBILITY 
Irí YOUR REMOTE EVENT TRANSMISSION 

The AE13 Pm-table Mixer MP-1" 

• Ideal for remote event transmission. 
• Easy to install and operate. 
• Provides portability and autonomy. 
• Carrying case included. 
• Great value for your money. 

Special features: 
• Five transformer balanced inputs selectable Mic/Line. 
• Front panel input controls. 
• Capable of linking mixers together to improve # of inputs. 
• Transformer balanced outputs. 
• Internal NiCad rechargeable battery provides 

4-hour autonomy. 
• Automatic switch to battery if power fails. 
• Dialing keypad, dual mode tone/pulse. 
• Three headphone output jacks. 

Introductory price of $1295 
Call us for more information: 

2211 South 48th St., Suite H SPAIN 
Tempe, Arizona 85282 

Phone (602) 431-0334 • FAX (602) 431-0497 

Cirde (113) Om Reeder Service Card Circle ( 17) On Reeder Service Card 



24 Radio World 
FEATURES 

January 26, 1994 

KEYBOARD CONNECTION 

COMDEX Displays Software Solutions 
by Barry Mishkind 

TUCSON, Ariz. If you think 50,000 
people crawling around the spring 
National Association of Broadcasters 
Convention is a crowd, you should try 
200,000. which is how many showed up 
for the annual COMDEX computer sew, - 
also in Las Vegas. Last fall's show gave 
new meaning to the word "zoo." 
But as menageries go, this one was espe-

cially useful, especially for those looking 
for the latest computer software products 
and upgrades. 
The trend toward "suites" or packages 

of related programs was one of the big 

stories at COMDEX. Combination 
word processor/spreadsheet/databases, 
sometimes including presentation 
graphics or e-mail, are among the pack-
ages available. 

Microsoft's Office 4TM, Lotus' 
SmartSuite 2.1TM and the Borland Office 
2.OTM incorporating WordPerfectTM 6 are 
three examples. 
The main advantage of a suite is easy 

interaction between applications. The 
combined price is often less than half 
the total of the separate programs. For 
information, contact Microsoft, 800-
426-9400; Lotus. 800-343-5414, or 
Borland. 800-336-6464. 

WELCOME 
TO THE DIGITAL 

WORLD OF DIGILINK 
• Replace cart machines live On Air while adding 

walkaway CD, Satellite, or Tape automation 

• On Air Base Price starts under $8,000 
• 8 Track Editor base price starts under $5,500 

• Smallest systems start at 10 hours stereo 

audio storage (20 hours mono) 

• Network more than 15 Digilink workstations 

Venezuela Aushalia 

With over 500 workstations sold worldwide in 
the last 18 months and more than 400 of 
those workstations sold in the U.S.A, it is little 
wonder that Digilink is the #1 choice for a 
digital audio hard disk workstation for 
professional radio broadcasting. Whether for 
On Air, Production, News, or Automation... 
Digilink does it ALL. 

For more information about the # 1 selling 
digital audio workstation for Radio, call or 
write... 

303-224-2248 

ARRAKIS 
0 1993 Arrakis Systems inc. 2619 Midpoint Drive, Fort Collins, CO. 80525 
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Swfte's three TypecaseTm collections can 
help spice up your letters and presenta-
tions. Each has 100 to 130 type fonts along 
with a font management utility. The price 
is about $30—a CD-ROM combines two 
sets at cost of about 13 cents pera font. 
Swfte also produces computer card 

games and an interactive Civil War game. 
For information, contact Swfte at 302-
234-1740. 
Microsoft WorksTM is a less-complex, 

but excellent package. It combines com-
petent word processing, spreadsheet, data-
base and telecommunications capabilities. 
Microsoft also unveiled a re-engineered 

Microsoft Mouse at COMDEX, which is 
guaranteed to be more comfortable. 
Otherwise, you can take a vacation from 
mouse and keyboard with the Microsoft 
Windows Sound SystemTm. Its Voice 
Pilot allows you to command your com-
puter by voice recognition. 
If you have ever been burned by a wrong-

format disk, Pacific Micro's Mac-In-
DOSTM (available for DOS or Windows) 
allows any PC to read diskettes written on 
Apple Macintoshes. For information, con-
tact Pacific Micro at 415-948-6200. 
DeLorme, producers of Street Atlas 

USATM and MapExpertTM, have upgraded 
both programs and added Global 
ExplorerTM to their line. These programs 
can be used to determine distances and 
angles between locations, create street and 
coverage maps, and locate destinations 
before you leave the office. For informa-
tion, contact DeLorme at 207-865-1234. 
DCA showed Crosstalk for WindowsTm 

2.1, a new version at a lower price, meant 
to solve the problem of high-speed com-
munications from inside Windows. 
Another enhancement is "QuickPads," an 
easy way to set up custom buttons and 
icons to do repeated tasks. QuickPads will 
set up your own personal menu and 
launch other programs at will. 
The sales department might be interested 

in Software Publishing's Harvard 
Graphicsrm 2.0 for Windows, which lets 
you addesound, even music to your sales 
presentations. Harvard Graphics is 
designed to be easy to use. If you get 
stuck, there is a live "Advisor" available 
to answer questions on design or layout. 
The system also automatically provides 

interactive advice features, such as a 
Minute Coach" and a program to give 
interactive tips with options at each point. 
Another SPC product, SuperbaseTM 2.0, 

will interest those in your facility who 
develop databases. Superbase makes it 
easy to design applications where you link 
a picture or sound to a file. Cataloging 
sound effects, spots, musical intros and 
hooks are possible applications. For infor-
mation, contact SPC at 408-968-8000. 
With all the Windows-intensive products 
(COMDEX was stuffed with multimedia 
programs and applications), you might 
want something to speed up graphics dis-
plays. The Volante Warp 2OTM, part of 
NDI's line of graphics accelerators, will 
zip things along. For information, contact 
NDI at 800-253-8831. 
Many start a new year by resolving to be 
more organized and efficient, and pur-
chase those pocket calendars, appoint-
ment books, portable electronic calendars 
and notebook computers. Pretty soon, all 
of that stuff is just more clutter on the 
desk. Desktop and laptop computers can 
be a more effective alternative. 
DacEasy uses the familiar Rolodex® file 

as the basis for Rolodex Live!TM (for DOS) 
and Instant RoldexTM (Windows). You can 
scroll through a name list and update it 
right on the screen, and quickly find any 
specific person or pattern of persons. It also 
prints out address labels and envelopes, 
and even dials your phone. For informa-
tion, contact DacEasy at 800-877-8088). 
PackRat displays your free time on any 

given day, and prints out a list of the 
appointments for the day or week. It also 
links to your word processor and sends 
faxes to anyone on your list. The latest 
version (5) hooks into the new business 
card readers, which automatically enter 
information from cards into the database. 
For information, contact Polaris at 619-
592-7400. 
PS-SIG's current CD-ROM shareware 

(version 12), carries no less than 39 calen-
dar programs, as well as several dozen 
low-cost scheduling and contact manager 
programs. PC-SIG also publishes 
Shareware Magazine, which features 
product reviews and comparisons. For 
information, contact PS-SIG at 408-730-
9291. 

ODD 

Barry Mishkind, can be reached at 602-
296-3797 or on FidoNet at 1:300/11.3 
or "barry@coyote.datalog.com" on 
Internet. 

TAG 2020 
TELEPHONE AUTOMATIC GAIN 

A PROCESSOR FOR ALL SEASONS 

* BASEBALL SEASON 
* BASKETBALL SEASON 
* FOOTBALL SEASON 
* HOCKEY SEASON 

FEATURES: BROADBAND OR BANDPASS FILTERED 
MIC OR LINE INPUT (SELECTABLE) 
OPTIONAL AUTO-ANSWER BOARD 
DIFFERENTIAL LINE OUT 

(FINAT1HINDESJ Inc 

42 ELAINE ST. THOMPSON, CT 06277 TEL203-935-9066/9242/9919FAX 
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Products •51 Services Showcase 
For more information on the products shown below, circle the appropriate rZeader Service No. (s) 

on the enclosed Subscription/Reader Service card or contact the advertiser directly. 

Digital Automation That Makes Sense 

Have you noticed that automation ads these 
days are filled with nothing but gee-whiz 
technobabble? 

Investment in technology is good. 
Return on investment is better. 

Call us today to learn about real broadcast-
ers who've made real money real fast using 
genuine Desk Jockey automation systems. 

RR Rodman \ Brown & Associates, Inc. 

Advanced Technology Studio Systems 

(708) 983-0977 

READER SERVICE NO. 133 

There's 
Something 
In The Air... 

JAMPRO 
ANTENNAS, INC. 

Complete Line of FM & 
TV Broadcast Antennas 

RF Components, 
Filters & Combiners 

CELEBRATING OVER 35 YEARS 
OF EXCELLENCE! 
• Innovative Engineering 
• State of the Art Technology 
• Rugged Construction 
• Complete System Design 
• Excellent Service 
• Unbeatable Performance 
• Reliability 

NA II 1191 r 11 
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ANTENNAS, INC. 

When Only The 
Best Will Do 
6340 Sky Creek Drive, 

Sacramento, CA 95828 USA 

(916) 383-1177 
Fax (916) 383-1182 .• Ille MC:PO.1re ol excellence. " 

Complete 
DJ/2 

System our um twang 

$6,995.00 
Select a DJ/2 CD or Satellite System 

Just $6,995 for this total stand alone digital audio Satellite OR CD 
control system with a powerful 386SX-33 computer, VGA color 
monitor and 340 meg hard drive (5+ hours mono storage), plus all 
software and hardware control interfaces. Completely stand alone if 
you wish. Nothing else is required. 

LI Great Sound: Premium apt-XTMI audio card standard 

0 Simultaneous record/play for foreground production 

0 Satellite system handles all standard formats 

0 CD system uses Pioneer 6 packs or 300 disc jukeboxes 

0 Live assist included, ready for Traffic & Music interfaces 

0 Many options: PBR time shift recording, external button 

boxes, audio Production room, LAN, more audio & I/O 

The Management 
1-800-334-7823 1-817-625-9761 FAX: 817-634-9741 

P.O. Box 1-36457 Ft. Worth, TX. 76136 
1600+ Stations - Our 13th year 

• Production add-em & second systems at special prices. Extra charge for combined 
Satellite & CD systems. No holds or splits, larger hard drives araiable at extra cost 

READER SERVICE NO. 177 
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Expandable Digital Remote Control. 
As your station metering requirements grow to additional 
sites and channels. the DRC 190 from Hallikainen & 

Friends grows with you. By its inherent, modular-
expansion design, the DRC 190 can accommodate a single 

transmitter or grow to manage up to 100. Reliable firmware 
includes a multiple access, anti-contention data packet system 
allowing any site to communicate with any other site over wire-
line, sub-carrier or half-duplex UHF radio. The same firmare 

allows expanding the system by adding additional sites or channels 
at any time. For a system to grow with, not out of. expand with 

the DRC 190. 

9 

PRO(;RAN111 \ RI 1 t \P NI)..\131 I \I-1.01-ZIMBI I. 1)1L(.. 190 

HALLIKAINEN 8t FRIENDS 
141 Suburban F4. San Luis Obispo, CA 93401-759() USA 

805-541-0200 
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A-7550...10 kHz to 1 GHz 
PORTABLE SPECTRUM ANALYZER 

Synthes zed tuning and phase locked frequency stabilization enable 
accurate swept frequency measurements over calibrated span widths 
from as wide as 100 MHzidiv to as narrow as 1 kHz/divo A standard 300 
Hz resolution bandwidth filter and peak hold mode provide NRSC 
measurement capability. Other A-7550 features include: 

a + 30 to - 120 dBm measurement range a DC operation from 
12 to 30 volts (Built-in battery optional) M Optional built-in 
tracking generator a Optional built-in AM/FM/SSB receiver 

a Optional IEEE-488 or RS-232 interlaces. 

For mom information or a demonstration of the A-7550 contact: 

- IFR SYSTEMS, INC. 
10200 West York St., Wichita, Kansas 67215 f 
Phone 1316) 522-4981 Ext 207. FAX (3161 524-2623 
DIRECT FACTORY RENTAL PLAN AVAILABLE 

READER SERVICE NO. 60 

AUTOMATICALLY 

• Switches to backup or tertiary stereo audio source when 
main audio source loses a channel or is missing 

▪ Switches both outputs to the channel with audio when 
one channel is missing from a stereo source 

▪ Corrects audio polarity if it is reversed 
▪ User programmed time delays and sequencing 
• FULL alarm outputs and total remote control 
▪ ON-LINE audio monitoring and stereo audio switching 

▪ Locate at Tranmsitter site for full REDUNDANCY 
• Locate at Studio site to monitor studio audio and make 

irmtant corrections for console, cart/tape, or satellite 
programming errors. 

ANC MUCH MORE. . . CALL FOR DETAILS 

Model MLW-1 
TITUS 

TECHNOLOGICAL 
LABORATORIES 

77 Kreiger Lane Glastonbury, CT 06033 

(203) 633-5472 
READER SERVICE NO. 210 

Introducing (ta-da) 
The Jr. Audio Director Plus'! 

It's an .5 input to 2 output ON LINE or monitoring device. 

Lek OW RIght Dut 
Jr. Audio Director Plus— 

'WU Pe tr. 8., 3.7 4.e 

The new Benchmark Jr. Audio Director Plus- brings more to the party! It brings more control arid 
selection features, and a stereo headphone amplifier, along with the performance and value that are 
traditionally a Benchmark for the industry. 

In a half wide, 1RU high chassis, the Jr. Flue has two input switch banks which allow left and right 
outputs to select between eight sources. Additional SwitCrICS provide a Mono Mix, with adjustable gain 
reduction of 3 to 6 dB, and a Right Channel Polarity reversal. LEDs indicate switch action. Inputs may 
be passively mixed ahead of the input amp by depressing two or more buttons. 

Installation is "instant" with a No-Mod- Rack Mount adapter and plugable Euro-Style barrier strips. 

Available now. 

BENCHMARK MEDIA SYSTEMS, INC. 
Phone 800-262-4675, or 315-437-6300, FAX 315-437-8119 

READER SERVICE NO. 18 READER SERVICE NO. 151 



Products & Services Showcase 
For more information on the products shown below, circle the appropriate Reader Service No.(s) 

on the enclosed Subscription/Reader Service card or contact the advertiser directly. 

AUTO-ANSWER TELEPHONE COUPLER 
Ideal for unattended situations such 
as listen lines, IFB feeds, dial-up 
networks, remote transmitter sites & 
satellite links. 

• Clean connection to phone line 
• Easy to install 
• Send or receive program 
• F.C.C. registered 

»WV ® 
%%MUMMA 

Comex Corp., 65 Nonset Path, Acton MA 01720 

Tel: 1-800-237-1776 Fax: 508 635-0401 

READER SERVICE NO. 5 

Cellcas 
RIMO • 1 1'1 , 001114,T STUDIO 

The CELLCAST RBS-400 1.8 offers complete 

portability and flexibility for remotes. Com-

plete with a 4-channel mixer, frequency 

extender, cellular transceiver and landline 

capabilitites, 600 ohm line out, and Vu 

meter. It is powered by 10 Ni-Cad recharge-

able batteries, 12v adaptor, and AC power 

supply. 24 hour product support standard. 

Call Bridget 

Taylor today 

for our 

$195.00 

2 week trial at 

1-800-852-1333 
READER SERVICE NO. 13 

A Console for your Future 
• DCA ( Digitally controlled analog) faders 

• Better than "CD" quality sound 

• Modular frames hold 6,12 or 22 mixers 

• Five types of input mixers available 

• Optional RS-232 serial interface 

• LCD displays dynamically label each mixer 

• Programmable machine control system 

• 2 Mix-Minus outputs, Talkback & more 

• Prices start at $ 3900 

Arei Call: teK 800-231-5870 or 713-782-4492 
for your nearest Logitek dealer 

for 
Affordable 
Lightning 
Prevention. 

Let Us Design a System for You 
Stab-Cat presides a continuous, lowresistance discharge path 

for the static electric charge on tall sbuctures. Dissipation points 
are 1/8", type 304 stainless steel rods ground to needle sharpness. 

They won't bend, not eses from ice and severe weather. 

C0rSa 
Write to us today for a FREE brochure! 

P.O. Box 2548, Farmington, N.M. 87499 

Call (505) 325-5336 FAX (505) 326-2337 

READER SERVICE NO. 74 

The CircuitWerkes AC-2 
Autocoupler 

More Features. Better Price. 

• Auto-connect and disconnect 

• FCC 1'1.68 registered. 

• Two-Year limited warranty. 

• I.E1) Indicators for audio 

clipping, incoming rings and 

line status. 

• Answers on user selectable 

number of rings. 

• Momentary or latching dry 

contacts at pickup. 

• Momentary open collector 

output at pickup. 

• lkfeatable pickup inhibit 

Junction tor cart decks, etc.. 

)- Can be combined with 

CiicuilWeikes DTMI, 

decoder board to form a dial-

up DTME remote control. 

Optional Combol.ok 

provides for secured access. 

CircuitWerkes 

6212 SW 8th Place 

Gainesville, Florida 32607 

(9041 331-5999 

fax 0)(.4) 331 -6999 

READER SERVICE NO. 135 

ECONCO 

Econco 
REBUILT POWER TUBES 

Approximately One Half 
the Cost of New 

3.000 Hour Unconditional Guarantee 

Call for Our Price List 

Econco 1318 Commerce Ave Woodland, CA 95695 

Phone: 916-662-7553 Fax. 916.666-7760 Telex 776756 

ToII Free. 800-532-6626 From Canada 800-848-8841 

READER SERVICE NO. 97 

CONSOLE UPGRADE 
WITHOUT THE BIG 

EXPENSE 

5.000 
NEW 

CONSOLE 

COST COMPARISON 

Approach digital quality with 
your yesteryear audio 

console by using BDI plug-in 
retrofit electronics. If the cost 
of a new console is depriving 
you of a competitive air sound 

then BDI electronics are the 
answer. Better headroom, 

lower noise, lower distortion, dynamic range 
approaching 90dB and improved reliability are just 

some of the advantages of our easy to install upgrades. 
Call us today direct for a competetive air sound 

tomorrow! 

Our retroht electromcs 

currently support most 

Gates/Harris Consoles 
RCA Consoles 

McMartin Consoles 
McCurdy Consoles 

bdi 
Broadcast Devices, Inc. 
5 Crestvlew Avenue 

(914) 737-5032 PeekskIll, NY 105E6 

READER-SERVICE NO. 143 

"ITC" The Only Affordable Spectrum Analyzer 
THREE FULL FUNCTION ANALYZERS TO CHOOSE FROM 600 MHz - 1000 MHz - 1800 MHz 

80 dB ON SCREEN DYNAMIC 

RANGE. With ITC's Exclusive 
EFPLA Log Amp. (patpend.) 

-110 dBrn SENSITIVITY AT AU. 

SPAN WIDTHS. ITC Analyzers 
have - 110 dBm .7uv. sensitivity at 
all Resolution Band & Span widths. 

HIGH STABIUTY (<1KHz per Hr. 
after warm up) 

FEATURES Baseline Clipper, Video 
Filter, 5"CRT, Preset plus variable 
Dispersion settings from 0-50 Mhz 
per/div, 100:1 tuning ratio for easy 
Center Frequency selection, & More. 

ITC INSTRUMENTS 
9222 Chesapeake Dr. Suite A 
San Diego Ca. 92123 USA 

MADE IN THE USA 
TERMS: M/C, VISA, AE, CHECK, 

MO, COD, P.O. (OAC) 

SA600A 600 MHz $1295.00 Opt! 50 MHz marker $200.00 
SA1000A 1000 MHz $1595.00 Opt.3 +/- 5 KHz Filter $350.00 
SA1800A 1800 MHz $1895.00 Opts Tracking Gen. $250.00 

Opt. 6 Center Frequency Display $275.00 

FOR MORE INFORMATION & INTRODUCTORY OFFER 
CALL 1-800-232-3501 619-277-4619 FAX-277-6736 

PRIORS START AT 

$1 295.00 
MOOR SAM 

A MUST FOR: 
AM-FM-SW-TV Statlons-CATV 

CHECKING SUB-CARRES 

SATEWTE FEEDS 

UP LINKS, DOWN LINKS 

AUD10-1111E0-SIGRAL LEVELS 

READ-111 SYS. & MODULATORS 

CHEM FCC REQUIREMENTS 

ITC Analyzers are the perfect 
low cost choice for All AM, 
FM Broadcast-VHF, UHF TV 
maintenance depts., and FCC 
compliance testing. You will 
save time & money with a ITC 
low cost Spectrum. Analyzer. 

READER SERVICE NO. 79 READER SERVICE NO. 164 
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Easy IFB Solution for Switched 56 
by Andrew Ellis 

SAN FRANCISCO Switched 56 (S/56) 
systems provide two-way broadcast quali-
ty audio on 56 kilobits per second (kbps) 
(or faster) digital phone lines. The remote 
site still must make a separate phone call 
to set up the broadcast. A simple solution 
to this is to use Interruptible Feed Back 
(IFB). 

essential to making the system work. 
Anyone who has ever shouted himself 
hoarse trying to get the attention of some-
one who promised that "I'll be listening in 
cue" can testify to this. 

System operation 
Figure 1 shows a block diagram of the 

system. The S/56 line connects to a 
Digital Service Unit (a DSU). which oper-

5/56 cOuE 1M 4-> 
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Figure 1 

5/56 RUM TO CONSOLE 

Widely used in television, IFB makes a 
single audio channel from studio to 
remote site serve two purposes—two-way 
communications and program cue return. 
At KCBS(AM)-KRQR(FM), we have 

several S/56 and ISDN (the big brother of 
S/56) lines. They connect with remote 
S/56 sites at our local news bureaus, ball-
larks and entertainment venues. Our 

heavy use of S/56 demanded that the sys-
tems be easy to use. We also wanted setup 
communications to be on the systems 
themselves rather than on separate phone 
calls. 
Since S/56 provides two-way connec-

tions, it is easy to send pre-delay or mix-
minus audio to the remote site for cuing. 
At KCBS-KRQR, we use a DTMF-con-
trolled audio switcher to do this, allowing 
the remote user to select his or her own 
return audio. However, this does not 
address the requirement for two-way con-
versation between studio and remote talent. 
We designed a small IFB system to 

address this need. It allows the studio pro-
ducer to interrupt the S/56 return feed and 
talk with the remote site. For two-way 
conversation, the producer simply listens 
to the incoming S/56 audio in cue. 
Because users are most comfortable with 

familiar systems, we built the IFB to oper-
ate like a telephone: When the remote site 
connects with the studio, the interface 
"rings" until the producer "answers" by 
pressing the talk button. In reality, the call 
is connected even before the ring, but it 
ensures that the call will get the attention 
of the newsroom staff. While the ring may 
seem trivial, this kind of signaling is 

SAS 

ates like a modem to provide dialing, 
answer and disconnections. Two-way data 
flows between the DSU and the codec, 
which converts it to separate transmit and 
receive audio paths. 
The transmit audio selector uses DTMF 

tones from the remote site to choose 
which audio the studio sends back to the 
remote. You can build or buy DTMF-

operated switchers. Pre-delay, mix-minus, 
production studio outputs and cart or tape 
playback can be selected without involv-
ing studio staff. 
The codec provides a "framed" contact 

closure that shows a valid connection. 
When the call connects, the framed output 
triggers the "ring" sounder. When the pro-
ducer presses the "talk" button, K2 substi-
tutes the output of the microphone pream-
plifier for the outgoing audio. Pressing 
this button also resets the ring indicator. 

Figure 2 shows the schematic of the 
"ring" circuit and audio switching, while 
Figure 3 shows the microphone pre-amp. 
IFB does not need a broadcast quality 
microphone and pre-amp since they are 
only for cuing and communication. 
As shown, the IFB system has only one 

control point and serves a single S/56 sys-
tem. At KCBS-KRQR, a more elaborate 
version allows multiple IFB control points 
and simultaneous multiple S/56 conversa-
tions. However, most stations probably 
will find this version adequate. Anyway, 
it's easy to expand either the number of 
control points or S/56 systems as needed. 
In Figure 2. the "framed" contact closure 

microphone transformer. An LM-386 
amplifier is set to a gain of 200 by C5. 
Network R1-R2-R3-C2 provides filtered 
power for the electret microphone. Some 
electret elements have three wires— 
ground, audio and DC power—while oth-
ers have only two. Jumper the audio and 
DC connections together for two-wire ele-
ments. 
Gain control R4 may be a screwdriver-

adjust type. It is set so average speaking 
voices come out at comparable level to 
the program audio they replace. 
We built the system ( including the 

microphone) in a 4-inch by 4-inch by 2-
inch metal enclosure of the type some-
times derisively known as a "Buck 
Rogers Box." A small wall plug, like 
those used for calculators, provides 
power. A supply rated for 12 VDC at 200 
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TX AUDIO OUT 

drives the inputs of U2A and U2B high. 
Driver U2A lights the "connected" indica-
tor light to show that the system is in use. 
C9 differentiates the high at the input of 
U2B and sets latching relay K!, which 
beeps the piezo sounder. K1 may be any 
suitable dual-coil latching DIP relay. We 
used a Mallory SC616CP sounder, which 
features a chime tone, but other types are 
suitable. 

Simple pre-amp 
When the push-to-talk button is pressed, 

it pulls in K2, substituting microphone 
audio for the selected S/56 transmit 
source. It also resets K I, silencing the 
sounder. While earlier versions of this 
system used CMOS logic throughout, 
latching relays have several advantages: 
they are inexpensive, non-volatile and can 
drive lamps or other large loads directly. 
Figure 3 shows the simple microphone 

pre-amp. A commercial unit would work 
just as well. T1 can be any common 

mA or more should be adequate. 
Though we designed this circuit for S/56 

lines, it can also work with RPU systems 
or other types of two-way program links. 
Using a single link for communication 
and program simplifies operation and 
saves money. 
Remember the "I" in IFB: When the stu-

dio person is talking, the remote talent's 
cue audio is interrupted. Studio staff must 
be careful not to interrupt the outgoing cue 
audio just as the anchor throws a cue to the 
field reporter. Still, with judicious use IFB 
can help S/56 deliver on its promises of 
audio quality and operational ease. 

O 

Andrew Ellis is assistant technical 
supervisor of CBS-owned KCBS(AM)-
KRQR(FM) San Francisco. In addition 
to a B.A. from Stanford University, he 
has earned a senior AM/F111 engineer 
certification from the SBE. He can be 
reached at 1025 Ordway St., Albany, CA 
94706. 

SAS 32000 Audio Routing & Mixing Systems Continue to Set the Standard! 

COMPLETE AUDIO DISTRIBUTION & MANAGEMENT SYSTEMS 
Ideal for plant, transmitter routing, satellite and remote distribution. 
Full summing allows mix-minus, IFB, studio intercommunications, 
voice-over and more! Superb specifications & flexible control. 
• Advanced multi-processor architecture for unsurpassed reliability. 
• Full summing for mix-minus, IFB, mixer emulation & more. 
• DAS9600 allows remote digital precision adjustment of levels. 
• Complete control via RS-232, terminal, local panels and modem. 
• Rack and/or Console mounted 8-character alphanumeric panels. 
• We listen to you! Custom & turnkey systems our specialty. 

SIERRA AUTOMATED SYSTEMS & ENGINEERING CORP. 
2112 N. Glenoaks Blvd., Burbank CA 91504 TEL: 818-840-6749 FAX: 818-840-6751 
Distributed by: RAM Broadcast Systems, Inc. 
P.O. Box 3100, Barrington, IL 60011-3100 TEL: 800-779-7575 FAX: 708-382-8818 In Canada 800-433-2458 
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Radio Stories from a Veteran CE 
by Thomas Osenkowsky 

Part I of II 

BROOKFIELD, Conn. I have had a 
number of experiences with various 
aspects of AM and FM broadcast transmis-
sion equipment and methodology. In a 
somewhat random order, here are a few 
related stories that the reader might find 
insightful. 
When I took the reigns as a chief engineer 

of a non-directional AM and Class A FM 
station some years ago, I noticed that the 
2.5 kW FM transmitter had sustained sev-
eral lighting hits. A melted plate voltmeter 
and power outmeter were the most notice-
able damage. 
This poor FM transmitter had no air filter 

installed, but I felt that the lightning hits 
were unrelated to that. 
The AM ATU, as it turned out, was oper-

ating with a "Hillis Holt," home-brew stat-
ic drain coil. An old timer named Hillis 
Holt made a number of these coils, which 
were half- inch copper tubing wound 
around a garage can, supported by four 
Plexiglass legs. Tower lighting wires and 
directional antenna sample lines were 
placed inside the tubing. 
As the old saying goes: "A static drain 

coil is only as effective as the ground it is 
connected to." In this case, the ground 
strap connected to the bottom of the coil 
was blown off by lightning. The ground 
strap was soldered to the coil using 
plumber's acid core solder. 
After the ground was repaired, no fur-

ther lightning damage occurred at this 
station. 

Spurious radio 
In another case of improper grounding, I 

was recently called to investigate spurious 
radio from a Class B FM station using a 
"hot" 500-watt AM tower. The problem 
was that the FM station was appearing not 
only at its carrier frequency, but at two fre-
quencies located plus and minus the AM 
station frequency. 
The usual remedy for this condition is to 

use double-shielded coaxial cable from the 
stereo generator output to the RF exciter 
input. 
In this case, the FM station used two sep-

arate Optimod 8100As which fed two sep-
arate 10 kW FM transmitters. One exciter 
was a Harris MX- 15, and the other a Gates 
TE-3. Both experienced the same problem. 
Most modern stereo generators have bal-
anced or floating composite outputs while 
the modem exciters have likewise balanced 
composite inputs. 
The station installed two runs of double-

shielded cable, and the spurious emissions 
dropped from -61 dB to -65 dB, exceeding 
the FCC limit of -80 dB. In fact, when I 
disconnected the composite cable from 
either exciter input, the problem remained. 
The spurious emissions would only cease 
when the AM plates were shut off. 
Investigation of the tower base revealed a 

properly installed isocoupler, but the ATU 
was found to be mission one key connec-
tion—a ground strap to the main radial 
ground ring at the tower base. 
Without a good connection to the main 

ground system, the RF was grounded by 
the RF transmission line outer sheath back 
to the transmitter and then back out to the 
tower via the transmitter's ground strap. 
Station personnel connected a ground 

strap and spurious emissions dropped to - 
93 dB. Needless to say, the input imped-
ance of the ATU changed as evidenced by 
a difference in the transmitter's loading. 
I once installed an AM stereo system at a 

station that had been dark for several 
months. (As a matter of fact, it was the 
same station where back in 1975 I first 
took on the duties of a chief engineer.) 
The station sounded very good on the 

stereo modulation monitor. However, on a 
car radio in the parking lot and on a portable 
radio around the station, the signal was 
crackling and noisy. But it wasn't showing 
up on the scope connected to the transmitter 
output, so the rig was not at fault. 
The noise was easily heard on stereo car 

radios out to a quarter of a mile from the 
station. Using an HM to track down the 
culprit, I found that the station's central air 
conditioner was causing the problem. 
The main air supply was ducted to the 

various rooms using a single main output 
buffered by an accordion-like vibration 
dampener. This bellows is made of cloth 
and is non-conductive. Placing an RG-8 
braid across the bellows stopped the noise 
completely. Apparently some of the duct-
work was acting as a reradiator, causing 
the wideband noise. 

It was a cheap solution to a bizarre prob-
lem. It reminds me of another story I heard 
a while back. 
A local HAM operator notified an AM 

station of harmonic radiation he was 
receiving at his home. The station CE mea-
sured his harmonics at the station and 
found none to exceed FCC limits. The 
frustrated HAM called the FCC, which 
sent an inspector to his home. 
Sure enough, excessive harmonic radiation 

from the AM station was measured. The 
inspector then went to the station, where the 
surprised CE asked to see the harmonic 
measurement demonstrated in his presence. 
Guess what... no excessive harmonics. 
Again, there were plenty of measurable 

harmonics on second visit to the HAM's 
residence. In the end, the problem was 
found to be caused by a neighbor's loose 
rain gutter. The spout was acting like an 
antenna, making intermittent contact 
(diode effect) and reradiating the signal. 

More harmonics 
There are two schools of thought on har-

monics and spurious radiation. One says 
that you should measure for harmonic radi-
ation at the transmitter output terminals. 
The other school says the entire transmis-
sion system should be tested. 
I believe the entire transmission plant 

should be thoroughly tested for harmonics 
and spurious radiation. Your safest way to 
insure cleanliness is to perform the check 
both ways. 
I was once called by the CE of station 

located about 20 miles from one of my 
client stations. The CE claimed that our 
signal was splattering into his on a radio in 
a car dealership located close to my client. 
The claim proved to be correct. The splat-

ter, 30 kHz from our carrier, was being 
caused by an intermittently arching com-
mon point input coil in the phasor. Once 
the coil contact was cleaned and lubricated, 
the splatter disappeared. 
Another case of splatter, this one all over 

the AM band, was caused by a new modu-
lation transformer installed in an older 
transmitter. 
The new mod transformer was not bolted 

to the floor—it depended on gravity to 
keep it still. Electrostatic charges arched to 
the cabinet and thus the transformer "sang" 
with the music radiating its garbage all 
over the band bolting the transformer prop-
erly in place solved the problem. 
What happens when you design an AM 

directional array and everything goes wrong? 
Are there easy, inexpensive methods to de-
ice FM transmitters? Those questions are 
answered along with a description of a novel 
use of a "remote" telephone repair system in 
the second half of this column, coming soon. 

DOD 

Thomas Gary Osenkowslcy is an SBE cer-
tified senior broadcast engineer and 
NARTE first-class certified engineer. He 
can be reached at 5 Beachwood Grove, 
Brookfield, CT 06804. 

FROM 
THE 
TRENCHES 

by Alan Peterson 

Life in Radio's Fast Lane 

Remains Just the Same 
Dear Luci, 

First bit of correspondence for the 
New Year. Thrilling, isn't it? 
Things got quite interesting last 

month here at the WINK Wadio 
Wanch. Besides the normal comple-
ment of holiday hoopla, we gave 
away a genuine "Wayne's World" 
autographed guitar (too bad I couldn't 
keep it), collected over three hundred 
thousand pennies in a pickup truck 
(all donated to charity), and were 
greeted on the morning of Dec. 14 by 
a tent set up on our front lawn. 
When a jock camps out, it's usually 

on the station's billboard where he 
can draw the most publicity. Only, 
this time none of our jocks had a 
camping trip planned. 
When the tent flap opened, it was the 

start of a truly From the Trenches 
kinda day. The regional promotions 
manager for MCA Records, of all peo-
ple, was who crawled out. His mission: 
to camp on our lawn until we agreed to 
add two of his company's releases. 
Smaller stations with crummy or 

nonexistent record service could only 
wish for a guy like this. Having PD'd 
and MD'd some real coffee pots in 
the past, t would have loved some 
attention. 
A rep camped out on the lawn to sell 
some songs was very different. It 
made me almost nostalgic for the days 
ten years ago when some of my 
friends chained themselves to the 
fences of nuclear power plants. 
This MCA guy was sharp. He was a 

former Las Vegas station PD and 
knew what buttons to push to attract 
attention. The freebie-and-concert-
ticket schmooze had become routine, 
so he needed something else. 
Flying banners behind airplanes 

might have worked, but nearly getting 
arrested in a red dome tent on the 
front lawn of a radio station—freez-
ing his li'l record rep rump off in the 
glorious Capital of Pennsylvania, 
until WINK 104 saw the wisdom of 
his ways—turned out to be the plan. 
What was he planning for an encore, 

chaining himself to our STL tower? 

Before long, "his" lunch arrived, and 
Good Golly Miss Molly, what a 
spread: three large pizzas, hot wings 
from hell, chicken fingers, liters of 
soda and a garmongulous cheesecake, 
all good, healthy foodstuffs right out 
of the Radio Personality's Basic Food 
Groups textbook. 
He evidently ordered too much (sur-

prise), and invited us to gluttonously 
lay waste to the smorgasbord laid 
before us. Ah, the decadence of it all. 
Was this enough to convince us to 

add his songs? Well, actually, we had 
planned to add one of his company's 
tunes anyway. But seeing a real, 
enthusiastic pro put in all of that 
effort was just too much to resist. 
(Personally, I'd have held out for a 

five-year lease on a '94 BMW, but I 
suppose that might have been hard to 
explain to Washington.) 
Happy with his job, the jolly outdoors-
man pulled up stakes and moved on to 
his next station, leaving several satiated 
jocks and office support staff embalmed 
with cholesterol and hot sauce. 
Readers who aren't regularly treated 

to surprises like this may be wonder-
ing about the legality of this fellow's 
methods. Doesn't it come dangerous-
ly close to the "_ola" word? 
Don't worry. Promotions people do 

far more than this hysterical (though 
relatively simple) stunt, and it's all 
perfectly legal, but a killer on the 
arteries and waistline. 
Up-and-coming junior record reps 

are encouraged to study this mad-
man's methods. May they shower 
loads of pizza on every station that 
reads RW, and may 1994 be good for 
all of us. 
Until next (burp) month, 

-Al 
DOD 

Al Peterson is production rat for 
WNNK-FM Harrisburg, Pa., 17110. 
He appreciates your calls regarding 
his new gig, VP of PAR Broadcasting 
in San Diego, but thinks you meant to 
reach consultant Al Peterson of 
Peterson Media, who really got the 
job. Thanks anyway. 



Full function RDS 
for only $1750 

-(7hen you're ready for RDS, 
Modulation Sciences is ready for 

you. You already know us as the 
world's largest supplier of subcarrier 
equipment for radio and TV, with more 
Sidekick® SCA generators in use 
worldwide' than all other brands 
combined. 

Now we've made it easy and 
affordable for you to enjoy all the 

benefits of broadcasting an RDS signal. 
Our RDS generator plugs right into your 
PC. And our included software gives 
you access to the entire CENELEC or 
U.S. RDS or RBDS Standard feature set. 

So why buy an RDS coder offering 
only part of the RDS standard when, for 
even less money, you can have the 
whole thing? 

Modulation Sciences is a worldwide supplier of ModMindee FM modulation monitors, StereoMaxs' spatial image enlargers, 
composite audio processors and distribution amplifiers, Sidekicesubcarrier generators and receivers for FM and T1; Wired S7Z -

line drivers & receivers, TV stereo generators, SAP and PRO channel generators, and the remarkable new PROceiver-

For details on the RDS-1 System or any MSI product, contact your MSI dealer or 

modulation sciences, inc. 
12 A World's Fair Drive • Somerset, NJ 08873 USA 

Toll Free (800) 826-2603 • FAX ( 908) 302-0206 • Outside USA (908) 302-3090 
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Doping Can Be Positive—or Negative 
This revised course offers an introduc-

tion to the theory and practical applica-
tion of active electronic devices. The 
course will give examples of how the 
devices work as well as ideas on how to 
use them. 
Continuing Education Units will be 

offered to all who register with Northern 
Virginia Community College. You will 
be required to read all of the articles 
and participate in an exam that will be 
mailed to you at the completion of the 
course. You can register for the class 
any time while the series is running in 
RW. 
To register, contact the Community 

Education Office, Annandale Campus, 

8333 Little River Turnpike, Annandale, 
Va. 22003. The fee for the course is $30. 
Please make every effort to secure all 

of the articles yourself. Northern 
Virginia Community College and RW 
are not in a position to supply readers 
with back issues. 

by Ed Montgomery 

Part II of VIII 

ANNANDALE, Va. Solid state 
devices work on the principals of con-
trolling the flow of current through, or 
the application of voltage to semicon-
ductors. Silicon and germanium, the two 

I COULD 
HAVE BOUGHT 

A MUNK 
Are you thinking about replacing your old cart machines with 
'Digital Carts' such as floppies, flopticals, Bernoullis, or Opticals??? 
Well, think about it a little more! Add up the list price for a digital 
cartridge recorder, just a single player, AND the floppy disks--- and 
you will find that you could have bought a Digilink workstation for 
$7,995 that gave you ' Live' -AND- 'Automation' capabilities!!! 

A Digilink workstation stores audio on an internal hard disk and 
comes out of the box with a capacity of 547 one minute, stereo 
carts for only $7,995. Even better, the Digilink hard disk has an 
average 15 year life. Imagine how many floppies you will break, 
wear out, lose, and replace over 15 years. That doesn't count all of 
the floppy disk mechanisms that will jam, 
break, and simply fail... Comets% 

reaceeau 
Also with a Digilink, you get much more! You 'ffludletftui 
can stack up hundreds of 'carts' in the play list — nnektu 
and just walk away. You get satellite automation rIYAIDlaw-M. 
in the Digilink workstation and can optionally add CD players. A 
digital audio cut and splice editor even comes standard with 
Digilink. Because Digilink will play and record at the same time, you 
can play a spot to air while it starts a scheduled network 
autorecord. You can even network delay with Digilink. 

With all of these features, it is easy to see why there are more than 
500 Digilink workstations around the world from Paris to Moscow to 
Taiwan to Jamaica and in your own backyard. Don't suddenly come 
to the realization that you could have bought a Digilink! 
Call Arrakis now... 

(303) 224-2248 

ARRAKIS 

most commonly used semiconductors, 
are crystals that must be manipulated to 
perform as active devices. 
When semiconductors are developed in 
a controlled environment, they are 
"doped" to contain an excess or deficien-
cy of electrons. This is done by adding a 
small amount of impurity to the mix 
when it is baked in an oven. 
The impurity can either add a few elec-

trons to the mix to create a material with 

Figure 1 gr— 
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/ 
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Above: An example of N- material 
with an extra electron added to the 
valence, or outer orbit, of atom N1. 

Below: An example of P- material 
with one of the four electrons 
removed from the valence of atom 
N1. 

N4 

a negative charge, or it can take away a 
few electrons, resulting in a positively 
charged element. 
Arsenic is known as a "donor." When 

it is added to silicon, an extra electron is 
produced that will not be part of the 
covalent bond of electrons already in the 
crystal. The extra electron can freely 
move about the crystal permitting it to 
act as a current carrier. 

If boron is added to silicon, it will act 
as an "acceptor." The outer shell of the 
boron atom contains only three electrons 

Figure 2 

electron flow 

000000 

0000q9 
›L.J R.J 

hole flow 

and will take one of the silicon's elec-
trons away. With one electron missing, 
the silicon acquires a positive charge. 
Crystals with excess electrons are known 

as "N-material" and crystals with a defi-
ciency of electrons are known as "P-mate-
rial." This is illustrated in Figure 1. 
Doping semiconductors requires very 

small amounts of impurity, sometimes 
as small as one part per million or bil-
lion. Only a trace of impurity, in the 
range of three to five electrons, enters or 
is removed from the semiconductor. 
Electrons act as the carriers of current 

in N-material, while the absence of elec-
trons, also known as a "hole," carries the 
current in P-material. What is actually 
taking place with P-material is a move-
ment of electrons when voltage is 
applied. The acceptor takes some elec-
trons out of the material, creating a 
charge imbalance. 

If the electrons move in one direction, 
the absence of electrons will move in 
the opposite direction, developing a 
positive current flow. This is illustrated 
in Figure 2. 
Semiconductor material can not be 

made absolutely pure. Unwanted holes 
are produced in N-material and 
unwanted electrons are present in P-
material. These defects, known as 
"minority carriers," produce a very 
small current that flows in the opposite 
direction of the intended current flow. 
This is a characteristic of semiconduc-
tors that is not present in the vacuum 
tubes they replaced. 

continued on page 36 

PORTABLE OFF SITE 
EBS MONITOR 35O°° 
Tuneable AM/FM Receiver and 

FCC Certified Decoder Model C.D. 

Ideal for use during hours of unattended opera-
tion at the studio and transmitter site. With 
modern remote control equipment the alert 
message can be put on the air with a telephone. 
Decoder in a minibox (price 2501 is available 
for use with receiver of your choice, or the 
decoder can be driven by phone line audio. 

Gorman Redlich Mfg. Co. 
257 W. Union St. Athens, Ohio 45701 

FAX 614-592-3898 • Phone 614-593-3150 
C 1993 Arrakis Systems inc. 2619 Midpoint Drive, Fort Coffins, CO. 80525 
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Model WM18f. above 
under stem ust 

The Dynamax MX Series 
With Enhanced New Feature Set 

Now Available in up to 18 Channels 
• True modular design 

• Ultra- reliable motherboard construction 

• VGA mixer and monitor control 

• Active balanced line inputs, transformer isolated 
mic inputs 

• Active balanced main and monitor outputs 

• Full monitoring/cueing facilities with VGA level control 
and active source selection 

• Built-in cue amp with speaker and amplified stereo 
8-ohm headphone output 

• Independent remote start for each "A" and "B" input 

• Opto-isolated remote module on/off 

• Seledtable fader start 

CD HARRIS 
ALLIED 

• Two inputs per module, mic/line or line/line - 
line inputs may be mono or stereo, consumer or 
professional format 

• Four assignable outputs - two stereo plus two mono 

• Available in TO, 12, 14, 16, or 18 channel models 

• Independent level contràs for each "A" and "B" input 

• Separate audio and logic power supplies 

• Sturdy, all-steel construction 

• Durable Lexan overlay control surfaces 

• Count-up event timer standard 

• Two input expansion switches standard 

• Excellent RF immunity 

8:00 a.m. to 8:00 p.m. EST • 1-800-622-0022 • Fax 317-966-0623 

Canada 1-800-268-6817 • Toronto 416-731-3687 
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TM CENTURy would likE you TO SEE ThE SCREENS you livE 

ANd woRk wiTh BEFORE you'vE NIA& YOUR CI-10iCE FOR 
AUTOMATION OR LIVE ASSIST... 

ENdiNgs ARE ClEARly SIIOWN 
AS Cold (C) OR FAdE ( F) 

LARqE COUNTdOWN clock 
shows ThE EXACT TiME 
bEfORE ThE VOCAL bEgiNsl 
IT CAN'T bE WRONql 

TMCI 2:46 PM ULTIMATEBDIGITALa TUDIP 

ON THE AIR 0. 
I WONDER WHY 

STIGERS, CURTIS 

Tine: 4:06 Intro:20 d:F 2L1 
HEADY T 0 A 
Raid Ma 

DIGITAL 

Time: 0: 

AUDIO 

9 Intro 

IR 

:00 En : C 

DCS 
Mode :STEREO 
Spot : 7021 
Sked at:02:51P 
Shed on:01/04 

NEXT 
CERTS 

TO FOLLOW 

DIGITAL AUDIO 

Tine: 0:30 Intro 80 

• Copyrigh 

End 

1998 - V 

DCS 

Spot : 7836 
Shed at:02:51P 

:C Shed on:01/04 

Tuesda 81/84/94 

System 
AUTOISEGUE 
LOADING :1 
LOGGING:0N 
TIME UPDATE 

F1 

F2 

F3 

F4 

Help 

Manual 

View Events 

Edit Events 

)94 TM Centur , Inc. Dallas, Texas • 

TOTAL TIME, INTRO kWh, ElApsEd TiME, 
ANd AR IMpORTANT INFORMATION iS AlWAyS ClEARly ShOWN. 

an 

GET hElp AT AN TiME 

WiThOUT iNTERRupiiNq 
AN DART of ThE pRogRAm 

SWITCh TO MANUAL 

plAy if you NEEd 
OR ChOOSE TO STOP 

ThE pROfiRAM 

EdiT EVENTS ALLOWS ACCESS 

(CAN bE pASSWORd pROTECTEd) 

TO SChEdUIE TO fINd soNqs 
by III-1E, ARTIST, OR 1E1%101 
ON ThE Fly IN REAL TIME 
wiThouT iNTERRupriniq plAy. 

WE dON'T lock you INTO ONE TE of music schEduliNq 
SOFTWARE, TRAffiC ANd billiNq SOFTWARE, CD iUkEbOX OR 
hARd dRiVE. INTERFACES FOR MANY COMbiNATiONS ARE 

AvAilAblE. You dEcidE WhAT COMbiNATiON you likE bEsT. 

FOR YOUR PERSONAL SALES REpRESENTATiVE CALL 



Music is FROM CompAcT Disc (TM CENTURy GOICIDiSC® Music 
LibRARiES ARE AVAilAblE iN AR populAR FORMATS) 

CommERciAls, JiNglEs ANd LiNERS ARE FROM hARd disk. 
ThE SOURCE is 

ClEARly displAyal 

AT All TIMES 

UDS clEARly shows you 

WhAT'S ON ThE AIR 

WhAT EVENT ¡S 

REAdy TO AIR NEXT, ANd 

WhAT ¡S NEXT TO FOLLOW 

TMCI 2:22 PM ULTIMATEOIGIT4LaTUDIO Tuesda 81/04/94 

ON THE AIR 1:84 
DECEMBER, 1963 

FOUR SEASONS 

Time: 2:13 A Intro:13 End:F 

READY TO AIR 
IT HIT ME LIRE A HAMMER 

LEWIS, HUEY & THE MEWS 

Time: 3:53 

NEXTT 
SET THE NIGH 

PIONEER #16 
Slot:13 + to 12 
Music : 433 
Sked at 02 25P 
Shed on.01-04 

CD JUKEBOX #2 
Slat:41 Cut:09 
CD ID:9108 
Shed at:02:28P 

System 
AUTO/SEGUE 

LOGGING : ON 
TIME UPDATE 

[F111 Help 

SC 
2:19 PM 4 Hormel #1 
2:20 PM D Pizza Hut # 1 
2:20 PM D Mix 105 113 

DIGITAL AUDIO 
DIGITAL AUDIO 
DIGITAL AUDIO 

FLACK, ROBER ON AIR 
82:28 PM : 15 

Time: 4:33 02:32 PM : 01 

Col 

DECEMBER, 1963 
IT HIT ME LIRE A HAMME 
SET THE NIGHT TO MUSIC 

yright 1990 - 1994 TM Century 

FOUR SEASONS 
LEWIS, HUEY & THE NE 
FLACH, ROBERTA WITH 

, Inc. Dal s, Texas • 

USER FRIENDLY WINDOWS POP UP WITH ONE KEY STROKE 
VIEW WhAT hAs 

plAyEd ANd WhAT 

is comiNg up W¡ThOUT 
ACCESS TO SChEdUlE 

11M CENTURy hAs ddiVEREd OVER 400 UtTiMATE DigiTAl STUdi0 SYSTEMS 
WORldWidE. ThE SOFTWARE ANd hARdWARE COMPONENTS TI-IAT COMpRiSE 

TI-IE UDS ARE highly REliAblE ANd pROVEN. 

CALL YOUR SAWS REpRESENTATiVE FOR iNFORMATiON AbOUT ThE MANy 0Th ER 
FEATURES ThAT ARE iNCORpORATEd INTO ThE ULTIMATE DigiTAI STudio. 

(800) TM CENTURY 
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A 60 Second Look 
at the Last 25 Years in 
Commercial Radio. 

The DSE 7000. 

The fastesl 

digital 

workstation 

for radio 

production. 

Simplest to use. 

And still the 

best way to get 

sixty seconds 

of history 

on the air 

Orb an. 

Celebrating 

25 years 

in broadcast. 

orbon® 
H A Harman International Company 

Eagle has landed...New York 

State Thruway is closed, man...And • 

Pepsi's got a lot to give... Wake Up, 

Maggie, I think I've got something to 

say to you...Peace is at hand...Bye, Bye, 

Miss American Pie.. .1 am not a crook... 

I shot the sheriff. .Plop Plop, Fizz Fizz... 

Tramps like us, baby we were born to... 

Hi, I'm Jimmy Carter. .Ah, Ah, Ah, Ah 

Stayin' Alive, Stayin' Alive...No 

Nukes...Are you better off than you 

were four years ago?...Have a Coke 

and a smile...She's got, Bette Davis 

eyes... Where's the beef?.. .Beat it!...Beat 

it!...Four more years... What's love got to 

do with it?...Gorby! Gorby!..We are the 

world, we are... The ultimate driving 

machine... The Dow fell over 500 points 

today...I'm Tom Bodette for Motel 

Six...we'll leave the light on for ya... 

That's "potatoe" with an"E"....You got 

the right one baby, Uh Huh! 

There is just no faster way to 

slice through 25 years of radio, or 

your next sixty seconds, than the 

DSE 7000. The New Speed Of Sound. 

© 1994 AKG Acoustics, Inc. Orban and OPTIMOD are registered trademarks of AKG Acoustics, Inc. 
All other trademarks are property of their respective companies. 1525 Alvarado St.. San Leandro, CA 94577 USA Phone 1.510.35103500 Fax 1.510.351.0500. 
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Block Background Hum From Mics 
continued from page 23 

connected to +24 VDC. When the tone 
ended, the relay dropped out and the 
wiper contact moved to the normally 
open pair of contacts. A 24-VDC relay 
coil was connected to ground through 
these contacts. This second relay provid-
ed the "cart-start" contact closure, which 
occurred as the capacitor discharged 
through this second relay coil. 
The system worked flawlessly. In fact, 

it performed so well that the air talent 
stopped checking the carts after they 
were recorded, to make sure the report 
sounded fine. That all changed the 
Thursday morning when the traffic 
reporter accidentally ended her report by 
giving a competitor's calls and slogan— 
and it wasn't even April 1. 

* * * 
Christopher Scherer at WDOK(FM) 

Cleveland writes about some otherwise 
excellent Shure and Electro-Voice mics 
that tend to pick up background hum. 
Chris found that the metal case of the 
microphone, as well as the metal wind-
screen, were connected to the ground pin 
of the XLR connector for shielding. 
As a mic ages, the mechanical connec-

tion for a solid ground weakens. A poor 
ground connection to the metal wind-

rrrrni-mrrymmr2T1 
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LUMMEMEILIMIZEI 
screen turned out to be the problem with 
Chris' mics. He disassembled them and 
used a wire brush on the inside threads 
of the windscreen. Chris got rid of his 
oxidation problem using the wire brush, 
but further oxidation was not arrested. 
I spoke to Diane James at Caig 

Laboratories regarding application of 
Caig's new DeoxIT® to minimize fur-
ther oxidation. DeoxIT was designed for 
just this kind of problem. 
Caig Labs has agreed to send some 

DeoxIT wipes to Chris at no charge to 
try with his mics. We'll look for a fol-
low-up report later this year. Christopher 

Scherer can be reached WDOK by call-
ing 216-969-0123. 

* * * 
Robin McDaniel, chief engineer at 

KJRG(AM) Newton, Kan., sends a cre-
ative suggestion. Robin uses a clipboard 
as a third hand when soldering. The clip-
board works better than vise grips or a 
rubber band wrapped around a pair of 
needle-nose pliers. The clipboard spring 
is strong enough to hold the parts firmly, 
but not strong enough to damage the 
parts you are soldering. 
I took Robin's idea a step further and 

added a couple of Velcro strips to the 
back of the clipboard and affixing the 
mating Velcro to the workbench top. 
Now the clipboard doesn't move around 
when soldering, but it can be moved in 
case I need to solder away from the 
workbench. 
Robin McDaniel can be reached at 316-

283-5150. 
* * * 

If you are a contract engineer that visits 
smaller-market stations, you know the 
look—the junior technicians almost 
begin drooling as you break out your 
shiny new DVM or oscilloscope, tools of 
the trade that we take for granted. Oh, to 
own a clip-on ammeter! 

If you have a tight budget, Fluke has 
the Model 30 (list price $99), which will 
withstand a six-foot drop. It measures 
AC current up to 400 amps and up to 600 
VAC. The meter has tapered jaws for 
easy access in crowded junction boxes. 
In addition to improved accuracy, a 
"hold" button freezes the display for eas-
ier interpretation. 
For information, contact Fluke at 800-

87-FLUKE; or circle Reader Service 
213. 

* * * 
With all the static that emanates from 

Capitol Hill, you may wonder why any-
one is living in the Washington area. If 
you're an AM broadcaster, one attraction 
is an electric company that is very 
aggressive when it comes to complaints 
about RFI from power lines. 
Potomac Electric Power Co. (PEPCO) 

AM RF Troubleshooting 
continued from page 20 

harder to make 100 percent modulation, 
and this can reveal itself in the form of 
degraded modulation waveforms. 
An open or shorted mod transformer or 

reactor is often a source 
of trauma, especially if 
there are no replace-
ments on hand. 
However, it is no reason 
to be off the air. If the 
transformer shorts to its 
case, it is a simple mat-
ter to isolate it from the 
transmitter cabinet with 
a block of wood until a 
permanent replacement 
can be obtained. 
A shorted secondary on the mod trans-

former can be circumvented with the 
arrangement shown in Figure 3a. Here 
the modulation capacitor is connected 
between one side of the primary and the 
feed going to the PA. Use the circuit in 
Figure 3b to stay on the air with a defec-
tive primary winding of the modulation 
transformer. 

A defective modulation reactor requires 
more drastic steps. Power has to be 
reduced to about one quarter. Take both 
the reactor and capacitor out and wire the 
free end of the modulation transformer to 

Figure 3c. - This circuit allows operation with a 
defective reactor. Power must be reduced to 25 
percent. 

•  

•  

Source: Harris Corp. 

the HV supply, as shown in Figure 3c 
None of these arrangements will result in 
ultimate quality audio, but it is better than 
a dead spot on the radio dial when your 
station is off the air. 

D 

Tom Vernon divides his time between 
consulting and completion of a Ph.D. He 
can be reached at 717-367-5595. 

has an entire department devoted to track-
ing down and solving RFUTVI problems. 
Michael Martin, PEPCO's chief interfer-
ence investigator, told a recent Society of 
Broadcast Engineers gathering that they 
handle about 500 power-line interference 
complaints a year. 
Only 20 percent of the complaints actu-

ally turn out to be caused by power lines, 
Martin says. Another 5 percent are 
caused by CB/amateur/commercial trans-
missions, and the rest were problems 
caused by the customers' own equip-
ment: light dimmers, electric blankets, 
bad air conditioner contactors and even 
aquarium heaters. 

Mike has prepared a paper on proce-
dures for troubleshooting RFI/TVI 
caused by power lines, based on 
PEPCO's experience. It might be helpful 
to station engineers, or to pass on to your 
local electric company. A written request 
will get the paper to you quicker. Write 
Michael Martin, PEPCO, Substation Test 
Electronics Division, 3300 Benning 
Road N.E., Washington, DC 20019. 
For more information, circle Reader 

Service 197. 
DOD 

John Bisset is a principal in 
Multiphase, a contract engineering and 
projects company. Workbench submis-
sions can be mailed to RW, or faxed to 
his attention at 703-998-2966. Published 
submissions quale for recertification 
credit for all levels of SBE certification. 

Manage 
Your Audio. 

The Fast Trac II Voice-over Audio 
Workstation is an incredibly 
versatile audio management 
system ideal for TV audio 
production tasks. 

For a complete compact 
studio just add a mic, a pair of 
headphones, a CD player, VTR 
audio, and some tape or cart 
decks. It's perfect for edit suites 
and remote trucks-- wherever 
you need lots of audio control in 
very little space. 

Fast Trac II is ideal for 
routine audio production. The 
AUTOMATIC DUCKING makes 
voice-over recording quick 
and easy. Use it to mix a mic 
over music, to record voice 
tracks or dub from any source to 
a recorder in stereo. 

Fast Trac II is a 6-input stereo 
'micro-console' that provides all 
the functions of a typical con-
sole: input selection, level and 

HARRIS 
LI-IED 

balance control, mic-over-line 
mixing, and monitoring. Plus, its 
automatic Machine Control 
System compensates for the roll-
up time of any source, for 
perfectly-cued dubs with one 
button ease. 

Select from five stereo line 
sources. Set levels, ride gain 
and balance, switch in outboard 
processing gear, mix in a mic, 
check mono compatibility, 
monitor tape playback, make 
dubs with automatic pre-roll 
timing. and do it all from Fast 
Trac's comprehensive control 
panel. It saves time...saves 
space... saves money. 

Fast Trac II studio-in-a-box 
available from the broadcast pros 
at Harris Allied. Call us toll-free. 

8:00 a.m. to 8:00 p.m. EST 

1-800-622-0022 

Fax 317-966-0623 

1993 Harris Corp. 
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Who's 
running 
the ship? 

U nattended 
operation is 

one way to keep your 
station profitable, but 
you still have to mind 
the store. 

The acclaimed Burk 
Technology ARC-16 
Remote Control System 
is the first step. You can 
control transmitter and 
studio from any phone. 

But wait. There's more! 

Introducing AutoPilot' 
from Burk Technology. 

AutoPilot is break-through 
computer software that 
makes automatic operation 
of your studio/transmitter 
facility a dream conk true. 

Automatic power changes 

Automatic pattern changes 

Automatic site changes 

Automatic power trim 

Automatic fault recovery 

Automatic logging 

Now your imagination is 
the only limit. 
The new FCC fine schedule 
is imposing. Why risk a big 
penalty when AutoPilot 
can help you stay within 
the rules? 

Call us toll free at 
1-800 255-8090 

for more information 

and a FREE DEMO. 

BuRK 
TECHNOLOGY 

Mind the 'Ps' 
continued from page 28 

Minority carriers are usually not a 
problem. However, when the semicon-
ductor heats up, the minority current 
flow can increase causing other elec-
trons to break from their covalent bonds, 
causing "thermal runaway" which, if not 

Figure 3. 
PN junction 

established in a crystal. 

N 

corrected, will destroy the device. 
When semiconductors are manufac-

tured, they are made on one piece of 
material, doped P or N. During this 
process, the excess electrons in the N-
material and the holes in the P-material 
will be drawn together to make a junc-

ans 'Ns' of Doping 
Figure 4. 

N 

(+) I (-) 

forward bias 

N 

(-) (+) 

reverse bias 

tion. Electrons line up on the P-side of 
the material and holes line up on the N-
side. 
There are no free carriers left once the 

"PN junction" has been created. See 
Figure 3. 
To make the junction operate, voltage 

must be applied. At first the barrier to 
current movement set up by the junction 
must be overcome. An application of 
about 0.3 Vs can reposition the electrons 
and holes. 
Figure 4 is an illustration of the two 

The Dictaphone 400 Is 
A Workhorse of a Logger 
by John Buckham 

SAN FRANCISCO If you need a 
good, reliable logger, but are on a 
strict budget, KOIT-AM-FM's solu-
tion may be for you. At KOIT we 
have used a Dictaphone 400 reel log-
ger for well over fifteen years, with 
virtually no trouble. 
The 400 is a standard reel type log-

ger. It was available in a number of 
configurations—our unit is a two-
pass, two-channel unit that records 
our AM and FM stations simultane-
ously. It also was available in a sin-
gle-channel, four-pass unit and a four-
channel, single-pass configuration. 
Unfortunately, the Dictaphone 400 is 
now out of production, but 
Dictaphone does offer the 5600, 
which is virtually the same unit. Used 
400s, however, are readily available. 

Record 12 days 
You can opt to run the machine at 

15/16, 15/32 or 5/16 IPS by adjusting 
the capstan belts and motor pulley. 
The speed is not selectable from the 
front panel and is generally factory 
set, but field speed changes are easily 
accomplished. Depending on the 
thickness of the tape, speed and track 
configuration, an impressively long 
run time can be achieved. 
For example, with 0.5 mm tape 

(7200 feet) a four-pass, single-channel 
machine, running at 5/16 IPS, can 
record for over 12 days. Two dedicat-
ed reel motors handle fast forward 
and rewind duties. 
Audio quality from the 400 is sur-

prisingly good. The Dictaphone uses a 
three-head design. Audio quality can 
be monitored while a program is 
recorded, as on any three head 
machine, through a small front-panel 
speaker. We also use a standard cas-
sette deck with the Dictaphone 

machines for dubbing purposes. 
As with any magnetic tape recorder. 

the slower speeds produce a more 
attenuated high end frequency 
response. At the slowest speeds, it is 
important that high quality tape be 
used (at KOIT, we use Scotch 8206 1 
mm tape). And tape heads should be 
cleaned each time a new tape is 
mounted. At these speeds even the 
smallest amount of stray oxide on the 
tape head ruins the recording. 

Time code 
An optional time code 

generator/reader is available, which 
adds a sub-audible time code to each 
channel of the tape to aid in the rapid 
retrieval of program material. Other 
options include voice operation, auto-
matic gain control (AGC) and fail-
safe relay operation. 
Simplicity in design adds to the long 

life of the machine. Maintenance is a 
snap. The transport tilts out of the 
rack for service and the electronics 
pull out for adjustment. The various 
circuits are on easy to replace plug-in 
circuits. 
An excellent service manual and 

great parts availability have always 
helped us keep our machines up and 
running. 
The machine is not fancy, but it is a 

good solid down-to-earth logger. It 
has been time tested in radio stations 
throughout the country. 
The addition of a logger to your sta-

tion is a good way to keep tabs on a 
morning zoo show and to document 
spots for clients, especially with the 
time code reader. 

DOD 

For information on Dictaphone 
products, contact Robert Qamar in 
Conneticut at 203-381-7000; fax: 
203-386-8597; or circle Reader 
Service 82. 

ways voltage can be applied to the 
device. Figure 4a illustrates forward 
biasing, where, according to the laws of 
static charges, the holes and electrons 
are forced to close together at the junc-
tion. This lowers the resistance of the 
semiconductor permitting current to 
flow quite freely. 
Figure 4 illustrates reverse bias. 

Electrons and holes, following the law 
of charges, are drawn away from the 
junction increasing the resistance of the 
semiconductor and limiting current 
flow. 
Minority carriers permit a minute 

amount of current to flow in the oppo-
ite direction, but they will be of no con-
sequence if the device is operated within 
its prescribed temperature limits. 

DOD 
Ed Montgomery is a communications 

teacher at Thomas Jefferson High 
School for Science and Technology. He 
has taught broadcast engineering at 
Northern Virginia Community College 
and worked as a broadcast engineer for 
several radio stations. He can be 
reached at 703-750-5090. 

The Jitter • 
And Digital 

continued from page 14 

between, for example, 700 Hz and 3 
kHz, jitter that falls below a pre-desig-
nated frequency is ignored. 
Why 700 Hz as the lower boundary? 

Simply because LF sampling jitter pro-
duced by A-to-D converters is masked 
by other components, and is inaudible; or 
the threshold of audibility, conveniently, 
lies at approximately 700 Hz. 
Although most measurement techniques 

attempt to measure only Interface 
Jitter—that is, jitter produced on an 
AES3-format or related 1/0 by the inter-
face circuitry and timing references— 
some jitter will be produced within the 
device itself. Some units that include 
servo-controlled circuitry, such as DAT 
recorders, may also produce a far smaller 
jitter component. 
However, assuming that the digital 

interface circuitry is well designed (and 
currently operating correctly), measuring 
jitter with a very short cable attached can 
throw some light on the amount of inter-
nally-produced jitter. It is safe to say that 
any measurements of short-cable Fs 
Jitter that produce results of more than, 
let's say, 5 nS, might very well indicate 
internal jitter problems. 

ODD 

Mel Lambert is principal of 
Media&Marketing, a Los Angeles-based 
consulting service for the professional 
audio industry. He can be reached at 
818-753-9510. 
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BROADCAST ELECTRONICS 

Why should every radio station 
have at least one VR1C-16 

Voice Remote Control System? 
1. Because you can call VMC-16 from any touch tone phone, and monitor or 

completely control up to 20 different functions of your transmitter, satellite 
downlink or program automation. Dial it up and a voice tells you what's 
going on. Your computer can talk with it, too. In data, of course. 

2. Because if any parameter you've set is exceeded, VMC-16 automatically 
phones you and up to two other people and tells you what's going on. 

3. Because you can even listen to what's going in the room; VMC-16 has a 
built-in microphone. Or check the air temperature with its built-in sensor. 

Why should you buy a VIVIC-1 6 
from Broadcast Electronics? 
1. Because VMC-16 is so affordable and handles so much work, we'd have to 

go off our ad format to tell you everything. (Like the 99 preset control func-
tions you can schedule.) 

2. Because we back every piece of equipment we ship with 24-hour technical 
service. And our 30-year reputation. 

3. Because we're standing by to tell you more about VMC-16 right now. 
Why not dial us up? You'll get a live voice. 

1-217-224-9600 

I=E BROADCAST ELECTRONICS, INC. 
WORLD LEADER IN BROADCAST TECHNOLOGY 

4100 N. 24TH STREET • QUINCY, IL 62305 • (217) 224-9600 • FAX: (217) 224-9607 
2211 FIFTH AVENUE • SEATTLE, WA 98121 • (800) 426-9082 • (206) 728-2741 • FAX: (206) 441-6582 
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COLE'S LAW 

FCC Tries to Undo Allotment Mistake 
by Harry Cole 

WASHINGTON The FCC is not perfect. It 
makes its share of understandable mistakes. 
But that doesn't explain some of the (how 
shall we describe it delicately?) lamebrain 
decisions the commission sometimes makes. 
One of the most outstanding examples of 

this is playing itself out right now, as the 
FCC tries to undo an FM channel allot-
ment in San Clemente, Calif. Commis-
sioner Ervin Duggan described it as "the 
allotment that wouldn't die." 
Oddly enough, the FCC's current propos-

al appears to make sense. But it comes sev-
eral years too late. 

Into the soup 
The first hint of trouble in this case was 

back in the early 1980s when somebody 
proposed that Channel 285 be allotted to 
San Clemente. 
As early as 1966, the commission knew 

this allotment could be a problem, 
because the only apparent way Channel 
285 could fit in San Clemente was if the 
transmitter site was located on the 
grounds of the Camp Pendleton Marine 

Corps compound. Some years later, a 
"camp official" indicated that use of the 
compound for a commercial radio tower 
might not be prohibited. 
That was enough for the FCC. It 

approved the allocation in 1985. 
The Navy and Marines responded almost 

immediately, making it clear to the FCC 
that it could not approve construction of a 
broadcast tower on the camp's grounds. 
Interested parties sought reconsideration of 
the allotment right away. 
But by this time, things were starting to 

get out of control. The commission already 
had 12 applications for the channel by the 
time it began to act on the petitions for 
reconsideration in 1986. All but one of the 
12 specified sites on the Camp Pendleton 
grounds. 
The FCC decided to leave the channel in 

place, and let the other 11 applicants 
amend to the one non-camp site. That deci-
sion was affirmed in 1987. 

It was not long before it became clear 
that the one supposedly non-camp site 
also would not work. A dispute arose over 
the exact location of the site, with some 
alleging that it actually was with the 

sew 
RF RADIATION 
COMPLIANCE 
RESOURCE 
AVAILABLE 

FROM "THE SAW 

NARDALERT RFR 
PERSONAL MONITOR 
Each time the lighting or the physical 
structure of your station's tower is 
repaired, new antennas or transmission 
lines are attached, or your tower is paint-
ed, workers can be potentially exposed 
to RF radiation. It is each station's 
responsibility to ensure that your 
employees and contract workers are not 
exposed to excessive RF radiation levels. 

To assist U.S. broadcasters in complying 
with the FCC requirements regarding 
limits on human exposure to radio-fre-
quency radiation, and in certifying com-
pliance on "new station," "change" and 
license renewal applications, the NAB 
now makes available, the 
NARDALERr 11FR Personal Monitor. 
It features: 

• 50 to 1,000 MHz detection 

• Rugged, highly visible housing 

• High power overload 

• Audible alarm varies with emission 
levels 

• Visual alarm latching circuit 

• All dielectric earphone assembly 

• Dual battery circuits 

• Fail-safe operation 

• Multilingual operating instructions 

The monitor will sound the alarm, and 
alert wearers that they are being exposed 
to RF radiation above safe levels estab-
lished by the Institute of Electrical and 
Electronic Engineers (IEEE) in 1991 and 
adopted by the American National 
Standards Institute (ANSI) in 1992. The 
monitor can be an essential component 
of your station program for attaining 
compliance with the ANSI/IEEE stan-
dard, which is a revision from the 1982 
ANSI standard employed by the FCC in 
regulating RF exposure by broadcasters 
and other communications services. The 
NARDALERT" is produced and war-
ranted by the Loral — NARDA 
Microwave, Corp. 

For more information on the 
NARDALERr, contact: 

NAB Services 
1771 N Street, NW 

Washington, DC 20036 
Tel: (800) 368-5644 

(202) 429-5373 
Fax: (202) 775-3515 
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grounds of Camp Pendleton. In any event, 
the company which had supposedly 
agreed to make the site available later 
withdrew its agreement. 
Thus, that site became unavailable, leav-

ing the Commission back where it had 
started in the 1960s, with a vacant FM 
channel, but no transmitter site consistent 
with the rules. 

Wrong turn 
It would have been smart to pull the plug 

right there by dismissing all 12 applica-
tions and announcing that it had all been an 
unfortunate mistake. Admitting mistakes, 
however, does not seem to be one of the 
commission's strong points. 
The allotment of the channel was 

affirmed again for the second time in 1988. 
"It would be inequitable to the applicants" 
to delete the channel for which they had 
applied, the FCC ruled. 
Instead, applicants were allowed to seek 

waivers of the technical rules to operate 
with a short-spaced facility. For its part, the 
Commission promised, "in view of the 
unusual circumstances of this case," to give 
"careful consideration" to the waiver 
requests. It also said the waivers in question 
involved short spacings in the range of 4.1-6 
kilometers, distances that were "within the 
range that have been waived in the past." 
Things appeared to be looking up. The 

FCC recognized that it had pointed every-
body in the wrong direction from the start 
and seemed ready to cut the applicants a 
fair amount of slack. 
Well, not exactly. The applicants under-

went a full hearing on their waiver requests, 
and an administrative law judge denied all 
of them. The review board and, ultimately, 
the full commission affirmed those denials. 
All the proposals, it was judged, would 

have led to excessive interference. 
The commission finally denied all of the 

applications in May 1993, eight years after 
the channel was first allotted. 

Cold comfort 
Last month (December 1993), the FCC 

proposed deletion of the channel. But in 
proposing the deletion, the commission 
still holds out the possibility that it might 
start the whole process up again, if some-
one demonstrates that some suitable non-
Camp Pendleton site exists. 
Comments and reply comments on this 

proposal are due in early 1994. It is possi-
ble that the tenth anniversary of the addi-
tion of the allotment will mark the order to 
delete it. 
This might all seem pretty amusing, if it 

were not for the plainly avoidable waste of 
time, energy and money the FCC caused, 
and then prolonged. Once it was clear that 
a mistake had been made, there was no 
sense in letting it go uncorrected. 
This mistake cost not only time and 

money, but also some measure of the 
FCC's credibility. The FCC, faced with the 
fact that there were no non-short-spaced 
sites in 1988, put its administrative arm 
around the applicants and in a nice, grand-
fatherly way, and allowed them to continue 
to pursue their applications. Five years 
later, having allowed them the privilege of 
slugging it out in a multiparty hearing and 
two levels of appeal, denied them anyway. 
The FCC now tells us that just maybe the 

whole allotment was a mistake from the 
beginning. Such an admission is little com-
fort when it comes about eight years too late. 
As individuals, we are all accountable for 

our mistakes, but who is accepting com-
plaints on this one? The FCC, in many 
respects, is accountable to no one. 

DOD 
Harry Cole is a partner in the 

Washington-based law firm of Bechtel & 
Cole, Chartered. He can be reached at 
202-833-4190. 
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You 
can measure... 

with the best monitor and the most accurate test set. 
The FMM-2/FMS-2 series monitors provide an even greater degree of 
precision measurement than ever before...You can measure S/N below 
90 dB, You can measure crosstalk below 85 dB, You can measure separations 
of better than 70dB. You can measure frequency response to better than 
0.25 dB, You can measure distortions to lower than 0.01%, and much more... 
Our uncluttered panels and autoranging voltmeters make these measure-
ments a dream. 
- E Ft (215)687-5550 

ELECTRONICS LABORATORY, INC. 
LANCASTER AVENUE AT DORSET, DEVON, PENNSYLVANIA 19333 

Call or write for more information on Beier AM, FM, Stereo, SCA and TV monitors. 
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Belar's Wizard Works Modulation Magic 
y Robert N. Palitz 

Engineering Director 
Metro Broadcast Corp. Ltd. 

HONG KONG With the help of the 
Belar I'MMA-1 "Wizard" digital modu-
tation analyzer, Metro Broadcast has 
established tight modulation control over 
our 28 FM transmitters at seven different 
sites. We also have been able to track the 
other signals in our market. 
Hong Kong is a prosperous territory of 

nearly six million people, control of 
which shifts from the United Kingdom to 
the People's Republic of China in 1997. 

frequencies, providing coverage to the 
entire territory. With our alternate/main 
transmitter setup, we have a total of 28 
exciters needing to be monitored. 
Our system design and equipment 

selection policy is to go digital only 
when digital makes sense: We don't buy 
digital just for the sake of having digital. 
Because only three of our transmitter 
sites are accessible by car or truck, 
remote digital modulation monitoring 
was a necessity. It keeps our staff at a 
reasonable size, and it helps to maintain 
quality control. 

In its basic form. the Wizard is a digital 

in THE WIZARD 
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Belar's Wizard helps keep 28 exciters 
in Hong Kong within prescribed modulation limits. 

In 1991, our company was granted a 
license to establish one AM and two FM 
program services. We were the third 
radio broadcasting operation in Hong 
Kong, following the government stations 
and another commercial station. 

Twenty-eight exciters 
Metro Broadcast's I'M program ser-

vices—FM Select, easy listening music in 
Cantonese and English, and Hit Radio, 
music, conversation and information in 
Cantonese—are each broadcast over seven 

modulation analyzer accepting composite 
audio at its input. A precision demodula-
tor/calibrator accepts the long-used Belar 
standard of 650 kHz intermediate frequen-
cy, and it installs in a single rack unit. The 
demodulator output drives, through rear-
panel BNC jacks, both the Wizard's com-
posite input and a conventional Belar 
FMS-2 stereo monitor. The pilot output of 
the FMS-2 is connected back to the 
Wizard to relay information on pilot injec-
tion and modulation. An optional SCA 
monitor may be similarly attached. 

The companion RFA-4 frequency agile 
FM RF amplifier— also occupying one 
rack unit—is a modern version of the 
tunable front end/preselector frequently 
used with modulation monitors. It con-
nects to the Wizard chassis with ribbon 
cable and a BNC jumper. 

Complete control 
Connecting any IBM-compatible PC or 

any Hayes-compatible modem to the 
Wizard's single RS-232 port provides. 
complete access to all composite read-
ings and remote control over all parame-
ters. Duopoly or LMA operations can 
control two Wizards through the single 
port. We have one such setup at our stu-
dio and at each of our transmitter sites. 
When configured in this manner, the 

Wizard has 10 programmable frequency 
memories. You can dial directly any 
desired frequency. Total peak modula-
tion. average modulation, average- to-
peak ratio, deviation, minimum modula-
tion, pilot injection and pilot modulation 
are all accessible too. 
Peak weighting can be set to reduce 

response to transient peaks as you wish. 
The adjustable count and modulation 
thresholds on the peaks-per-minute 
counter help visually track your compli-
ance with the rules. 
Of course, precision is useless if the 

measurements are inaccurate due to 
poor-quality RF samples. Multipath. 
adjacent channel interference or anything 
else that adds noise, such as a weak sig-
nal, increases peak readings beyond that 
of actual modulation. No modulation 

This could be the 
last cassette deck 

you'll buy this century 
Since cassette decks are still standard equipment in any studio, it makes sense to turn to a deck 

that you can rely on both now and in the future: the TASCAM 112 MK II. Because even on the worst of 

days, the 112 MK II will be the one thing you can always depend on to work right. No prodding, kicks 

or angry swats needed. 

Of course, the 112 MK II 

offers you key features like 

three locate points, cue and 

review and an optional 

easy-to-install kit for adding 

+4dBm balanced XLR 

inputs and outputs. 

It's rugged. It's reliable. 

It's powerful. What more could you ask for from a professional stereo cassette deck that takes its 

job just as seriously as you do — and is bent on outliving most of the other equipment that you 

have in the studio. Pick up a 112 MK II today 

and make it the last deck you'll buy 

this side of the 20th century. 
TASCAM 

Take advantage of our experience. 

©1993 \men.. Inc. l'elegniph lontebello. CA 90640 213/726-0303. 

TASCAM 

112 
MKII 

The popular 112 MK 

available with a 
balanced XLR 

input/output kit, is 
the industry's rugged 
and reliable cassette 
deck for broadcast 

and production studios. 

monitor I have encountered has the sen-
sitivity or selectivity of a good tuner, nor 
should it. 
A rotatable wideband directional anten-

na, such as a log periodic, helps ensure 
continued on page 45 

The cart machine 
was a good innovation... 

in its time. 

That time is past. 

Why are you depending 
on 30-year-old technology 

when you don't have to? 

Do you really like 
searching through those 

stacks of tapes and erasing 

them or buying new ones? 

Do you still drive a horse 

and buggy... play 8-tracks 

on your car stereo... wear 

Nehru jackets? 

Probably not. 

1-800-622-0022 

1-IARFZIS 
ALLIED 
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USER REPORT 

From Colorado, NSN Keeps KERI Legal 
by Mike McCutchan 
Station Manager/Chief Operator 
KERI(AM) 

BAKERSFIELD, Calif. KERI(AM) is 
a 50 kW-D, 10 kW-N, station with two 
different patterns. We use a Nautel solid 
state transmitter. For the past 43 years, 
KERI has been staffed full-time by 
licensed operators, fulfilling the FCC 
rules and regulations about transmitter 
control and EBS requirements. 
We wanted to be able to walk away 

from the transmitter for long periods of 
time while remaining FCC legal. We 

Only 
'60.95* 

GREAT 
GIFT' 

'plus $4.00 for surface shipping in the U.S.A. 

needed to be able to monitor the parame-
ters of the transmission system and fulfill 
the EBS requirements. Upon investiga-
tion, I found that transmitter control dur-
ing unattended operation was relatively 
simple, but keeping the station EBS legal 
was much more difficult. 

Walk-away time 
1 looked at several services that would 

watch our transmission system for a 
nominal fee each month, but the EBS 
monitoring still required someone having 
a receiver/decoder and tape recorder at 
her or his house, ready to go on the air at 
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gripping surfaces 
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bottle opener 
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Measuring scale 
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screwdrivers 

-fine, medium, 
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Charge your purchase via fax 
with your Visa or Mastercard. 

Fill in this form 
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103-998-2966 
(no CODs or collect calls please) 
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a moment's notice. I wanted walk-away 
time, not an EBS unit under the bed at 
night. 

National Supervisory Network 
(NSN), based in Avon, Colo., provided 
KERI with the answer to both needs. 
NSN watches our transmitter and pro-

vides us with national, regional and local 
EBS monitoring. If necessary, NSN can 
interrupt our air chain and go on the air, 
"live" from Colorado, to update our audi-
ence on an emergency without station per-
sonnel being immediately involved. 
It is 100 percent FCC legal, and the sys-

tem works. 
NSN provided us with an NEC Nextar 

System 3 VSAT with a 0.95-meter 
antenna, an NSN 386SX computer sys-
tem with satellite interface card, the NSN 
basic service software, the NSN EBS 
interface unit and a Burk ARC-16CI 
remote control unit with computer inter-
face and relay panel. All of the equip-
ment was shipped to KERI in advance of 
the installation date, arriving with time to 
spare. 

Lease or buy 
We had the option to lease the equip-

ment or to buy it outright. We chose to 
purchase it, and after a year of running 
unattended overnights and much of the 
weekend, we have saved nearly the total 
cost of the equipment. 
NSN provided the personnel to install 

the gear, and in less than a day our unit 
was up and running. 
KERI broadcasts with different patterns 

day and night. The pattern changes are 
made from Colorado and are done effi-
ciently. The Burk unit monitors two tow-

USER REPORT 

ers during the day and three towers at 
night. The computer tracks the actual 
readings and compares them with the 
upper and lower limits. If something is 
out of tolerance, it trips an alarm, alert-
ing NSN. NSN then notifies KERI per-
sonnel of the problem, and it gets fixed. 
When the local CPCS station broadcasts 

an EBS test, the decoder/receiver at KERI 
is triggered. The computer automatically 
logs the test, and it makes a telephone call 
to Colorado, alerting NSN of the test. 
NSN then listens to the on-air audio of the 
CPCS station to determine if the alert is 
just a test or an actual emergency. 

If it is only a test, NSN logs it by hand 
in Colorado—in addition to the computer 
automatically logging it at KERI—and 
the receiver/decoder is reset from 
Colorado. It is a similar procedure when 
KERI originates the test. 
Last winter, a dam broke in the moun-

tains just east of Bakersfield. NSN fed 
all of the alert information to us about 
the situation, and our announcers went 
on the air reading warnings directly from 
the computer screen. The system worked 
beautifully. 
The personnel at NSN really seem to 

care about their service to their clients 
and potential clients. I was treated kindly 
and courteously from the very start. 
Although it took us a little while to 

decide between the leasing or buying of 
the equipment, NSN stayed in touch but 
never got impatient. NSN even set us up 
with the leasing company and provided 
an information conduit in the early 
stages of the lease discussions. I was 
impressed with NSN's attitude. 
The installation of the equipment at 

KERI was done in a single day. It was a 
long day, but we accomplished what 
needed to be done. I think two days 
might have been better, but our schedule 
did not allow that luxury. 

continued on next page 

Thermal Sentry Stands 
Guard over Nashville 
by Carl N. Pedersen 
Chief Engineer 
WPLN(FMI 

NASHVILLE, Tenn. Numerous trans-
mitter parameters can be monitored by 
measuring the temperature rise caused by 
the heat given off in the power amplifier. 
The exhaust temperature varies greatly 
with changes in input air temperatures. 
Output temperature variations can be can-
celed out by measuring the difference 
between the input and output temperature 
of the transmitter cooling system. 
Differential temperature is a direct indi-

cator of the thermal output of the PA. 
Thus it makes a very good indicator of 
efficiency changes due to component tol-
erance changes, mistuning, power supply 
and bias voltage changes. Small changes 
in these parameters result in differential 
temperature changes. 

Design and use 
WPLN(FM) recently purchased and 

installed a Sine Systems Thermal Sentry 
for the transmitter site. The Thermal 
Sentry is a differential thermometer pack-
aged in a 19-inch rack panel. The Sentry 
includes one set of calibrated thermal sen-
sors, which can be mounted at the air 

intake and the exhaust vent of the trans-
mitter. The differential temperature (from 
0 to 199.9 degrees Fahrenheit) is displayed 
on the Sentry's front panel. 
The Thermal Sentry is designed with 

auxiliary analog outputs for intake, 
exhaust and differential temperatures. 
These outputs can be connected easily to 
a remote control system for off-site mon-
itoring. In addition, the Sentry has an 
alarm contract-closure that activates at a 
preset differential temperature. 

Double duty 
WPLN uses two Continental 816 20 

kW FM transmitters operating in a 
main/main configuration. We purchased 
an additional set of temperature sensors 
to monitor both transmitters. A relay was 
installed to switch between the active 
transmitter's sensor outputs and the 
Thermal Sentry input. Status from the 
transmitters' control/status monitor ener-
gizes this relay when a transmitter 
changeover occurs. In addition, a bypass 
switch was installed to change the 
Sentry's sensors to the transmitter that is 
in standby mode. 
After installing the Sentry, the differen-

tial temperature of the transmitter was 
continued on page 45 
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Potomac Upgrade Leaps to the Edge 
by Edwin Bukont 
Chief Engineer 
Multiphase Consulting 

FALLS CHURCH, Va. A staple of 
most broadcast engineering shops since the 
early 1970s, Potomac Instrument's (PI) 
audio test set Model AA-51 audio analyzer 
and AG-51 companion generator made 
performing an audio proof a somewhat tol-
erable—if not actually fun—experience. 
But over the years, many shops have 

invested in expensive software-based 
generator/analyzers, and the Potomac 
equipment may have been set aside. 
Even if you have decided to switch to 
computerized gear, don't trade in your 
Potomac "twins" just yet. 
Potomac now offers updates to the AA-

51 analyzer that bring both units back to 
the forefront of state-of-the-art test gear. 
For engineers on a tight equipment bud-
get, the ability to upgrade present equip-
ment, instead of buying new, is always 
welcome. And the features of the 
upgrades make good engineering—as 
well as economic—sense. 
In developing the Potomac equipment, 

hours of market analysis were spent decid-
ing whether to offer the equipment as a 
combined generator with analyzer, or as 
separate, stand alone units. Having a sepa-
rate analyzer and separate generator make 
this equipment more useful than compara-
ble "one box" systems. A separate genera-
tor and analyzer simplify the troubleshoot-
ing and testing of RF plants, SIL and 
remote systems. And, as the industry moves 
toward LMA and duopoly stations, where 
one studio may feed several transmitter 
sites, this feature becomes more important. 
You can cost effectively use the 

Potomac product by upgrading one ana-
lyzer first, and shuteing it around the 
company. As fundebecome available, 

NSN Keeps 
KERI Legal 

continued from previous page 
In the days that followed the installation, 
I learned how to set up the computer with 
transmitter parameters. NSN provided 
plenty of assistance and suggestions via 
telephone and a computer link. As we 
worked through all of the little problems 
that come with the installation of a new 
system, I always felt my questions were 
received with the same courtesy I received 
when we were only a potential client. 
Over the months, KERI has suffered 

those times when the transmitter wanders 
out of tolerance, and NSN has been right 
there to alert me to the problem. The oper-
ators at NSN give me enough information 
to determine what the problem is and to 
make my decision about what to do. 
Without NSN, I would have to drive 60 
miles round trip before I would know what 
the problem was and how to deal with it. 
NSN provides us with weekly reports 

on the activity of the transmission sys-
tem for our files. 

ODD 

For information, contact Bill Sepmeier 
in Colorado at 800-345-VSAT; fax: 303-
949-9620; or circle Reader Service 215. 

other analyzers can be upgraded, or new 
analyzers purchased. 
For a multi-function site on a budget, you 

might consider putting less expensive 
oscillators at the send end of circuits, and 
Pi's new analyzer at the receive end. 
Whether you use Pt's audio generator, a 

less expensive oscillator or even the NAB 
test CD for your audio measurements hav-
ing to manually adjust the null for distor-
tion measurements was time consuming, 
and required some technical expertise. 
One of the upgrade features is an "auto-

null" distortion circuit, which electroni-
cally nulls the fundamental, giving 
another 10 dB improvement in distortion 
measuring capability. This translates into 
a full scale measurement of 0.03 percent 
rather than 0.1 percent. 

Counter and connectors 
The analyzer upgrade includes installa-

tion of an accurate and stable frequency 
counter, which alone makes the PI equip-
ment competitive with other test pack-
ages. The counter operates quickly, and 
is easy to read—even when viewed from 
an angle. 
The balanced and RF-suppressed inputs 

work well, even when measuring noise 
and making distortion measurements 

next to a 5 kW AM transmitter. The 
enhanced distortion analysis may prove 
useful on debugging problems related to 
digital processing and digital compres-
sion, since the switch-selectable low-
pass and high-pass filters can assist the 
engineer in determining if an unusually 
high THD figure is due to low frequency 
hum or high frequency aliasing artifacts. 

RF-proof connectors 
The new analyzer still uses RF-proof 

Switchcraft connectors instead of XLRs. 
Given Pt's involvement in RF, and the 
superior shielding characteristics of this 
Switchcraft connector, it is obvious why 
no change was made. If you haven't 
already, order a few extra connectors and 
make your own test cables with TRS or 
XLR ends. It beats trying to keep the 
alligator clips on the XLR pins, and in 
high RF environments, takes full advan-
tage of Potomac's excellent shielding. 
If PI added a push button 600 ohm termi-

nation for checking impedance mismatch 
problems, it would be nice—especially 
with the profusion of low-impedance, 
active outputs that have difficulty driving 
long lengths of unterrninated line. 
Also, the audio monitor could be louder 

and have a gain control. My ears were 

TLE-02 

Digital Telephone Hybrid - TH-02EX 

• Frequency Extender Mode as standard feature. 
• Works with one or two telephone lines. 
• The second line provides full multiconference mode. The 

operator and two callers can talk and listen to each other 
simultaneously. 

• Hybrid Null of 60 dB's. 
• No adjustments required. 
• Ideal companion to work with AEQ Portable Digital Line 

Extender TLE-02. 

The TH-02 EX introductory price is $1295. 

Portable Digital Line Extender - TLE-02 
• On-Air phone call with audio presence, depth and clarity 

of voice without the "telephone sound" 
• Easy to use. Designed for the non-technical user. 
• Ideal for field reporters, totally portable. Light weight: 3.3 Lb. 
• Great operation autonomy, uses 8 AA batteries. 
• Dialing pad in front panel and pulse/tone selectable. 
• Independent level control of mic/line input, auxiliary 

input and headphones. 

The TLE-02 is available to all broadcasters 
for the amazing introductory price of $895. 

AEQ 
m..c, 

2211 South 48th St., Suite H SPAIN  

Tempe, Arizona 85282 "rriumite 

Phone (602) 431-0334 • FAX (602) 431-0497" 

strained a bit using this amp with head-
phones next to a noisy transmitter. 
Except for these two minor points, the 

new analyzer performs well and is a 
credit to its manufacturer. 
For a company to release a new product is 

not unusual. For a company to release a 
new product, and to permit all of the new 
product's improvements to be adapted into 
existing models shows that Potomac under-
stands the economic conditions to which 
we engineers are being forced to adapt. 
Besides, in my opinion, PI's AA-51 

audio analyzer sports the most accurate 
metering of any audio test device using 
analog metering. 

DOD 

For information, contact David Harry 
in Maryland at 301-589-2662; fax: 301-
589-2665: or circle Reader Service 159. 

• You 
should be 
using this. 

ENCO DAD486x. 
Digital Audio 

Delivery System 

A true cart machine 
replacement and more. 
Designed to simplify the 

tasks of producing, 
recording and distribut-
ing high quality audio. 
No computer wizards 

needed...no long training 
sessions... no tape 

hassles. 
The future is digital. 
You need ENCO. 

1-800-622-0022 

MI HARRIS 
ALLIED 

1993 Harris Corp 
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Eventide Provides Reliable Logging 
by Gray M. Kinney 
Engineer 
KAAM(AMFKZPS(FM) 

DALLAS One of the most important, 
but least talked about aspects of a radio 
station, is the need for a reliable, consis-
tent audio logging system. I would like 
to tell you a bit about my experience 
with Eventide's VR240 RDAT audio 
logging system. 
Depending on the configuration you 

choose, you can order the VR240 with 
one or two tape drives, with up to 24 

u
Ji LA0 SfaW0Pou MAPS 

LMA/DUOPOLY 

CONTOUR MAPS 

The DATAWORLD LMA/DUOPOLY 
Market Survey Contour maps 
present a precise electronic 
verification of overlapping and 
intersecting contours. 

AM 5 mV/m and FM 3.16 mV/m 
City Grade contours are shown in 
full color, including transmitter site 
indicator. The map is supported 
with a printout showing all of the 
stations which appear on the map. 

Daily updating of DATAWORLD'S 
AM and FM databases protects 
against errors and omissions. 

OTHER MAP OPTIONS 

• SHADOWING (TERRAIN 
SHIELDING) 

• CONTOUR COVERAGE 

• POPULATION DENSITY 

• ZIP CODE BOUNDARIES 

• RECEIVED SIGNAL LEVEL 

• SPECIAL REQUIREMENTS 

1990 CENSUS 
WHO ARE YOUR 

LISTENERS? 

1990 BUREAU OF CENSUS 

POPULATION.COUNTING 

• Comprehensive Ethnic and 
Demographic Data 

• Ethnic/Demographic Data 
Available for Each Zip Code 
Within Coverage Area " 

• Age Analysis Reflected in Ethnic 
Breakout 

• Resolution Increased to Block 
Level 

• Percent of County Coverage 
Shown 

ETHNIC PIE-CHART 

DISPLAY 

• Projects Ethnic Population in 
Multi-Color Pie Chart Form 

datawopld" 
800-368-5754 FAX: 301-656-5341 
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inputs, and multiple units can be linked 
together. A playback-only model, the 
VPB240, is also offered. We ordered the 
VR240 with two DAT drives and we use 
it to monitor four of the available eight 
channels. 

Light show 
When the VR240 arrived, I removed it 

from the shipping carton and plugged in 
the unit. It performed an impressive light 
show, displaying a lot of helpful status 
information on an easy to read LCD dis-
play. After a few moments, it was ready 
to go to work. 

First I had to decide how many chan-
nels needed to be logged, and then 
entered the information into the logger. 
The VR240 allows you to label each 
channel, to select the type of logging 
desired (i.e., continuous, voice or never) 
and to select the sample rate for audio 
quality. The VR240 even has automatic 
gain control (AGC) on all inputs, allow-
ing for a wide range of levels. 
A standard 90 meter DDS (data grade 

tape) yields approximately 10.5 days of a 
single channel, recording 24 hours a 
day— of course, this is only 3.4 kHz 

sampling rates, I decided to subject the 
unit to a "shock test." I disconnected the 
machine's power supply to see if it 
would lose the information I had 
entered. I was pleasantly surprised that 
the unit did nothing—not even the 
slightest cough or sputter. The internal 
uninterruptable power supply (UPS) 
took over immediately. Kudos to 
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The Eventide VR240 RDAT logger provides 
KAAM (AM)-KZPS (FM) reliable and consistent audio logging. 

response. The higher the sample rate 
used, the less time available per tape. 
With our system, the VR240 records 
roughly four to four-and-a-half days 
worth of material. 
After choosing the correct set-up and 

Eventide for the foresight to include 
such a feature. 
After watching the unit operate with-

out external power applied, an alarm 
began to sound and the unit then shut 

continued on page 48 

INDUSTRY ROUNDUP 

The Future of Test Gear Is 

A Process of Fine-Tuning 
by T. Carter Ross 

WASHINGTON "Fine tuning" 
appears to be the key phrase in the field 
of test and monitoring equipment, 
according to several equipment manufac-
turers. Instead of broad new advances, 
the trend in test and monitoring equip-
ment is toward more precision and easier 
control and operation. 
"All that's going to happen in the future 

is equipment will become more accu-
rate," said Art Constantine at Modulation 
Sciences Inc. 
David Harry at Potomac Instruments 

said, "Testing equipment has always 
been seen as a necessary evil, but most 
general managers don't see it affecting 

their bottom line. Until general managers 
become aware of the long-term impor-
tance of quality test gear, we're unlikely 
to see any big new developments." 
Joseph Novak at Delta Electronics also 

does not see any great leap forward. "I 
don't see it changing at all very rapidly," 
he said. 
Constantine said, "Test equipment 

always needs to be better than gear it is 
testing." 
In response to this, Constantine sees a 

trend toward self-calibrating equip-
ment. "Equipment will no longer be 
constrained to analog drift. In the old 
days, you had to calibrate modulation 
monitors prior to taking a reading, now 
the trend is toward self-calibration, 

TXL-110, TXL-210 
Transmission Limiters 

nee  
. .  1: 

ENVIRONMENTALLY SAFE... NO EAR POLLUTION... 
Just CLEAR, BIG DIMENSION SOUND. 

Today's digital audio imposes a new requirement on broadcast transmission 
systems, particularly audio processors. 

The TXL series Transmission Limiters are designed to preserve your 
program resource and deliver it intact to the transmission system, without 
the familiar processing residue that cost rating points. 

The TXL series limiters are also safe to your FINANCIAL ENVIRONMENT... 
(No slick, multicolor full page ads to pay for). 

CALL TODAY...For more on the TXL-110 & TXL-210 capabilities. 

IHNATIHINDESJ Inc 42 ELAINE ST. , THOMPSON, CT 06277 

203-935-9066 / 9242 FAX 203-935-9919 
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which doesn't require a user to fiddle 
with the monitor to get accurate mea-
surements." 
Jeff Detweiler at QEI also sees a trend 

toward more automated test and moni-
toring equipment. " More and more 
equipment will follow a one-button 
measurement technique. It will have 
self-calibrating, auto-ranging and stan-
dard measurement modes," Detweiler 
said. 
Many new pieces of test and monitor-

ing equipment feature RS-232 ports or 
other connectors allowing them to com-
municate with computers. This provides 
a much greater degree of data analysis 
and remote control. 
According to Arno Meyer at Belar 

Electronics, "We see test and monitoring 
equipment going toward more computer 
control, more computer access and more 
front-panel access." 
"Equipment with an RS-232 port can 

hook directly into a PC or into a modem, 
allowing it to be accessed from any-
where in the world," Meyer said. 
"Remote accessibility lets you stay at the 
studio, dial up the equipment and run an 
entire proof-of-performance test on the 
transmitter." 
Constantine said that soon "damn near 

every piece of equipment will connect to 
a computer, allowing additional analysis 
to the point of nausea." 
With the industry-wide turn toward dig-

ital technology, test and monitoring 
equipment is responding with equipment 
that meets changing needs. However, the 
absence of an industry standard limits 
manufactures' ability to respond to all 
broadcasters' needs. 
"Equipment manufacturers are not 

going to chase 15 standards. We will 
accommodate digital audio to the extent 
that it is applicable, but aren't going to 
be able to chase every company's indi-
vidual standard," Harry said. 
New technology, such as RBDS/RDS 

also impacts test equipment. Detweiler 
said, "We have seen a tremendous inter-
est in RBDS/RDS monitoring, and as 
RBDS/RDS evolves, more elaborate 
methods of monitoring the modulation of 
that system will be required." 
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The Pro CD Player that 
can read your playlist. 
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In broadcast circles, Denon CD Cart 

Players are the machines of choice. Now, broadcasters have an 

even greater choice—with the DN-951FA CD Cart' and its Auto 

Track Select (ATS) system. This intelligent design reads bar-

coded carts (easy-to-program ACD-5B cartridges) to lock- in, 

lock-out or auto-cue to a specific 'sack. 

Every Danon broadcast CD player reads Phillips Orange 

Book CDs. When used in conjunction with CD-R recorders, you 

no longer tie up your recorder for playbadk. Instead, record your 

tracks one at a time, and when your CD is full (99 tracks), write 

the TOC and archive spots for as little as 15c each! 

Most importantly, bcth the DN-961FA Drawer Loading 
model and the DN-951FA are from Denon, who for 83 years has 

been serving the needs oil audio professionals and for 21 years 

has been advancing the art of digital audio. 
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The Dynamax DCR1000 
with New Version 2.0 Software 

THE OBVIOUS DIGITAL SOLUTION TO CART MACHINE PLUG-IN REPLACEMENT 

The Recorder 
• Selectable sampling rates 
• Secondary and Tertiary cues 
• AES/EBU digital input 
• Start on audio 
• Direct digital dubbing from CD 
• PC keyboard for titling 

Ne"' • Cut & paste editing 
Ne'' • Variable length beds 
Nic ''• Kill date checking 
• Disk label printing 

Toll Free 800-426-8434 

• 
• 
• 

The Reproducer 
Simple cart-like operation 
No on-air personality training 
Just three front panel buttons 
Instant start and cue 
Maintenance-free design 
Awesome audio quality 
Rotation & chaining 
Replay lockout 
Count-up/count-down timer 
RS232 logging/remote control 

Equipment Solutions To Keep You Number One 

eleZ11 

• 

The Media 
13MB stores over 5 minutes 
stereo audio with 15kHz 
bandwidth and 15 minutes 
mono with 10kHz 

Standard low-cost 2MB floppy 

disk holds 60-second 
cornmercials 
Non destructive media 
diagnostic test 

Toll Free Fax 800-231-7055 
B ROADCAST SUPPLY W ORLDWIDE 

7012 27th Street West Tacoma, Washington 98466 
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Wizard Casts Spell Over Hong Kong 
11> continued from page 39 

the integrity of the off-air sample. By 
monitoring pilot modulation, the Wizard 
makes it easy to rotate the antenna for 
the best possible sample quality. If there 
is no multipath and no composite clip-
ping, you should have zero pilot modula-
tion. In a real world, urban environment, 
we are generally satisfied when we can 
get it below 2 percent. 

Direct connection 
For direct connection to the transmit-

ter's modulation monitor sample, we use 
coaxial cable with good shield coverage. 
This assures that the sample comes from 
the source, not from leakage due to high 
RF fields. 
Wizard offers loopthrough control and 

monitoring of the composite signal 

between your stereo generator or com-
posite STL receiver. Two independent 
composite signals can be run through 
Wizard, and the gain of each is remotely 
adjustable by ± 10 percent. The audio 
level of each loopthrough signal can be 
monitored in a manner similar to main 
modulation monitoring. 
Belar's Wizard software works well, 

although its controls and graphics may 
not be what you would expect in the 
Windows/VGA era. However, it is suf-
ficiently generic to get you up and run-
ning quickly on almost any PC configu-
ration. I used it in a live-via-modem 
demonstration of modern modulation 
measurement techniques for the local 
government telecommunications regula-
tors. If you are ambitious, you can write 
your own program; Belar includes all 

Sentry Keeps Nashville 
From Becoming Too Hot 

continued from page 40 

measured at 61 degrees Fahrenheit ( 16 
degrees Celsius). We then checked the 
PA blower fan and observed a small 
amount of dirt in the concave portions of 
the impellers. The fan was removed and 
cleaned. The temperature differential 
was then measured at 56 degrees 
Fahrenheit ( 13 degrees Celsius), a drop 
of 5 degrees. 
The amount of dirt on the impellers was 

insignificant compared to many blowers 
I have seen in operation, but I was sur-

Differential 

temperature makes 

a very good indicator 

of efficiency changes 

due to component 

tolerance changes, 

mistuning, power 

supply and bias 

voltage changes. 

pi sed that this small amount of dirt 
resulted in a 5 degree temperature 
increase. After establishing a baseline for 
the normal transmitter differential, we 
have observed temperature variations 
caused by extremely small tuning 
changes. 
Some transmitter manufacturers pro-

vide data for air temperature differential 
from air intake to output in their service 
manuals. This data is useful in determin-
ing proper operation of the transmitter, 
especially if the transmitter has been in 
service for many years and has under-
gone significant component replacement 
and changes. 

Other uses 
We also connected the Thermal Sentry 

analog outputs to our transmitter remote 
control system and our telco dial-up 
remote system. Alarm functions for out 
of tolerance conditions are now observed 
on both systems, with the dial-up remote 
paging the engineer. 
The Thermal Sentry is also useful in 

indicating many other improper operat-
ing conditions, including: dirty air-fil-

ters, duct backloading due to outside 
wind, tuning errors, blower problems, 
antenna problems, antenna icing, effi-
ciency changes due to component fail-
ures, power and bias supply changes and 
filament voltage problems. 
The analog output of exhaust tempera-

ture should also be monitored. Air sup-
ply to the transmitter may become 
restricted or air conditioning may 
become inoperative, resulting in exces-
sive heat buildup in the building, which 
may lead to damage. Exhaust tempera-
ture measurement can detect this condi-
tion effectively. 
The Sine Systems Thermal Sentry has 

provided WPLN with an inexpensive and 
accurate transmitter monitor. 

DOD 

For information, contact John Pate in 
Tennessee at 615-228-3500; fax 615-
227-2367; or circle Reader Service 
154. 

the remote communication syntax in its 
manuals. 

Histogram 
One of the interesting displays available 

is the histogram, showing the percent of 
time a signal spends at each different 
level of modulation. It can be an effec-

LOGASC I I program. 
The file includes: a header showing the 

start and end time of the data; the accu-
mulation interval between lines (we set 
ours to 1 second); and, on each line, the 
highest, average and lowest peak occur-
ring during monitoring. 
For analysis and display, I import that 

file into a Lotus 1-2-3 for Windows 
spreadsheet and perform the data distrib-
ution function on the information. The 
1,800 lines of data are graphed, for a dis-

Figure 1. 
METRO BROADCAST CORPORATION LTD. 
Station: FM Select 
Frequency: 104.0 MHz 
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rive way to determine the gross overall 
amount of processing—or lack thereof— 
evident on your signal or on that of the 
competition. Unprocessed audio usually 
has a shallow, bell-curve distribution; 
modern processed audio has a relatively 
steep rise up to a peak just below the 
modulation limit, and then a sharp drop-
off as it hits the limiting threshold. 

Most common use 
Apart from the setup and mainte-

nance of the transmitters at our remote 
sites, our most common use of the 
Wizard is for logging modulation over 
time from our technical operations 
center. We record 30 minutes of mod-
ulation data on a PC that is connected 
to the Wizard. The data capture file is 
converted to ASCII by Belar's 

play of the monitored station's perfor-
mance (Figure 1). 
The only problem we have had with our 

eight Wizards was the failure of a DIP 
relay used for calibration. Our units self-
calibrate automatically and agree exactly 
to the modulation specifications deter-
mined by Bessel function tones and a 
spectrum analyzer. 
Hong Kong travels a narrow path 

between two broad extremes: the British 
way (little or no processing) and the 
American way (as much processing as 
possible). The Belar Wizard helps us 
track our progress along the middle way. 

0 D 

For information, contact David Hirsch 
in Pennsylvania at 215-687-5550; fax: 
215-687-2686; or circle Reader Service 
156. 
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Meat And Potatoes 
á la Fidelipac 

Cartridge Machines 
The DYNAMAX CTR10 Series needs no introduction. Over 10,000 

units are installed in all four corners of the globe. Over the years, the unit 
has been refined and now includes a brushless DC servomotor. The 
CTR10 Series combines good value, reliability and high quality audio. 

Tape and Tape Cartridges 
DYNAMAX COBALT Cartridges provide excellent high frequency 

response, high sensitivity and increased head room, and are ideal for 
top quality reproduction from a digital audio source. 

The AUDIOMAX 4000 offers premium quality as well as phase and 
bias compatibility with more expensive Type AA-4 cartridges and is 
suggested for stereo applications requiring elevated recordIng levels. 

The MASTER CART yields maximum performance at standard 
operating levels and is wel suited for general purpose stereo recording. 

The MODEL 300, workhorse of the broadcast industry for thirty years, 
this cartridge is intended for monophonic use at standard recording levels. 

DYN-400X Professional Back Lubricated Recording Tape is a low 
noise mastering tape for use at standard recording levels and is 
available on NAB hubs or 7 inch reels. 

Magnetic Erasers 
The DYNAMAX ESD10 uses dual full-track erase heads to ensure deep 

cart erasure of 75 dB or more. The patented splice detector which requires 
no sensitivity adjustments rapidly locates the splice and positions it perfectly 
before recording. 

The BLANK-IT hand held eraser is molded of rugged plastic for light 
weight,easy to handle, quick and accurate tape erasing in any setting. 

The MODEL 400 table-top eraser features a hardwood case, scuff resistant 
laminate top and removable aluminum pivot pin permitting erasure of audio, 
video or computer tape reels up to 11 inches in diameter x 1 inch wide. 

Other Accessories 
Fidelipac offers CARTRIDGE STORAGE SYSTEMS in numerous configu-

rations including a 25 slot vertical wall rack, a 200 slot mobile carousel rack 
mounted on heavy duty casters, and table-top units which hold 96 cartridges 
or up to 48 cartridges (as shown above). 

Fidelipac's world standard WARNING LIGHTS are available in eight dif-
ferent languages plus custom versions on request. Back illuminated brilliant 
red letters on an opaque black foreground command attention and visibility. 

In addition, other useful accessories (not shown) include alignment cartrid-
ges and precision gauges for head insertion and right angle zenith calibration. 

For a complete menu or information about our digital audio products, call Fidelipac. 

BROADCAST PRODUCTS BY FIDELIPAC® 
Fidelipac Corporation P.O. Box 808 r I Moorestown, NJ 08057 U.S.A.' TEL 609-235-3900 L• FAX 609-235-7779 
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Goodrich Serves McMartin Gear in the Field 
As a Former McMartin Design Engineer, Charlie 
Goodrich Keeps Older Monitors Working Well 

David P. Hebert 
Proprietor 
Dave Hebert & Associates 

PASCO, Wash. Although it is no 
longer in business, McMartin Industries 
still is a well known name within the 
broadcast industry. At one time 
McMartin was a major supplier of broad-
cast equipment. Fortunately, parts and 
service support for McMartin transmit-
ters and monitoring equipment is still 
available, and doing quite well. 
My experience with McMartin 

Industries began in 1979 with the pur-
chase of a 25-kilowatt FM transmitter 
and a complete compliment of McMartin 
FM modulation monitoring equipment. 

Support gear 
Headquartered in Omaha, Neb., 

Goodrich Enterprises provides factory 
expertise and component support for the 
many McMartin units still in operation. 
Charlie Goodrich, formerly a main pro-
ject design engineer for McMartin, is just 
a telephone call away when a McMartin 
monitor winds up on the test bench. 
Goodrich can also be a source for other 
RF equipment, including reconditioned 
monitors. 

Goodrich 

Enterprises had the 

right components 

on the scene in a 

timely fashion. 

Obviously, the 

word "emergency" 

means something 

to this firm. 

McMartin Industries was a pioneer in 
SCA broadcasting, which was reflected 
in the precision of its line of monitoring 
equipment. 
McMartin equipment is designed to be 

repaired with readily available compo-
nents. Once in a while, a hard-to- find 
component fails. Not to worry though, 
Goodrich usually has the parts needed to 
get the equipment up and running fast. 
He can supply everything from small 
components to complete circuit boards 
and, as needed, crystals, meters and 
power transformers. 

Modulation monitor 
Occasionally, you need to buy a mod-

ulation monitor, either to augment 
transmitter monitoring facilities or to 
replace a failing monitor. Again, 
Goodrich can help. The line of 
McMartin modulation monitors, 
includes: AM modulation monitors; FM 
modulation monitors with and without 
internal RF amplifiers, stereo monitors 
and SCA monitors; RF off-air ampli-
fiers, and even TV aural monitors. 
They are also attractively priced. 
McMartin modulation monitoring 

equipment is usually trouble-free. 
However, power supply failures can 
plague these units, keeping them on the 
sidelines. McMartin power supplies were 
designed to provide the maximum circuit 
isolation required for accurate audio 
measurements. 
Unfortunately, on occasion, the resis-

tors providing isolation and regulation 
require repair. But due to the relatively 
simple resistor networks providing the 

isolation, repair is usually a simple 
process. 

In the field 
For many of us in the field, some of 

Goodrich's unusual products and ser-
vices can be a real lifesaver. Recently, 
one of my clients in Oregon needed a 
correct frequency RF amplifier board for 
a new installation. Federal Express man-
aged to get the old board to Goodrich in 
time for him to change the frequency 
(the new crystal was in stock), realign 
and return it for when we needed it. 
Another local client suffered a melt-

down of a McMartin 25 kW FM trans-
mitter. Again, Goodrich Enterprises had 
the right components on the scene in a 
timely fashion. Obviously, the word 
"emergency" means something to this 
firm. 
Goodrich Enterprises also can advise 

enterprising engineers of circuit refine-
ments that may improve the performance 
of their McMartin monitors. 

ODD 

For information from Goodrich 
Enterprises, contact Charlie Goodrich in 
Nebraska at 402-493-1886; fax: 402-
493-6821; or circle Reader Service 53. 

...MID LIAM" S'IX IS' 
CHICKEIV. 

COULD BE elPLERP 

Telos is famous for making it easy to produce great 

sounding talk shows. With our new ONE-x-Six, you 

have all the equipment you need for for only $2180. 

Never before has such a complete and versatile talk 

show system been available at such a low price! 

The ONE-x- Six has it all: a Telos ONE digital hybrid, 

a six- line broadcast phone system, and a desktop 

Switch Console for system control. The ONE-x- Six lets 

you effortlessly screen callers, place them on-air or 

on- hold, and set up conferences. 

Telos, the world leader in telephone interface 

technology, now makes it both easy and affordable 

for you to deliver the call- in segments and talk show 

programs your callers want to hear. Isn't it time you 

experienced the pleasure of great phones? 

4111dlI 
aemennel 

2101 Superior Avenue • Cleveland, Ohio 44114 
216.241.7225 • FAX: 216.241.4103 
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USER REPORT 

J.N.S. Tone Alarm Gear 
by Ken Caldwell 
Senior Consulting Engineer 
Australian Broadcasting Corp. 
Radio 

ULTIMO, Australia The J.N.S. 
Electronics Continuity Tone Alarm 
System has been in service with the 
Australian Broadcasting Corp. on its FM 
network for some years. This program, 
originating from the Adelaide studios in 
South Australia. is broadcast from 56 
transmitters distributed across the country. 
The system employs a very low level (65 
dB below alignment level) 15 kHz tone on 
both left and right audio channels. These 

tones are in phase quadrature with the left 
channel leading. The continuity tone is 
injected at the output of the Adelaide 
Network Switching System, monitored in 
the master control rooms of the other 
states and finally at the transmitters. 

Path continuity 
The continuity tone detectors check for 

audio path continuity on both left and 
right channels as well as left to right 
transpositions or single channel phase 
reversal. 
At major transmitting sites the detector 

can cause an automatic change to an 
alternate program source or, failing that. 

JOIN THE HUNDREDS WHO 
HAVE USED DIGILINK TO ACHIEVE 

ECONOMIC 
RECOVERY 
ia 10 hours of stereo digital audio storage for $7,995* complete 

Satellite, CD, Tape, and Hard Disk Automation 
LZII Simultaneous Play, Record, & Network transfer 

Digital Editor with Waveform Editing for tight production 
Crossfade CD's, sources, and hard disk audio 

[Zli Music Scheduling system built in for basic CD automation 
Çk Digital Networking for transfer of audio and schedules 

Digilink is the #1 selling digital audio hard disk system in radio today. 
You can replace your cart machines for live On Air and have an 
automation system for walk away at the same time! Link over 15 
workstations & scheduling computers on our digital network and 
transfer audio and schedules between 
your studios. 

For more information, call or write 
ARRAKIS, 

(303) 224-2248 

the premier broadcast manufacturer of 
consoles, furniture, Digilink and Trak*Star digital audio products. 

ARRAKIS 

\un. 

rucici\Ist-\\z. 

Suggested retail price. Complete system 

C 1993 Arrakis Systems inc. 2619 Midpoint Drive, Fort Collins, CO. 80525 

an apolog) announcement and stand-by 
program from cassette. 
Each network can be designed to suit 

specific network needs, using the follow-
ing components: 
The TG.I002 tone generator is located 

at the source studio, and inserts the 15 
kHz signal onto the program line. An 
oscillator generates a square wave signal 
at 30 kHz, which is then divided into two 
15 kHz signals with a 90 degree phase 
shift between the right and left channels 
Transformers, tuned with high tolerance 

capacitors. are then used to couple the 
signal into the audio line. Insertion is 
made in series, with the program source 
presenting an extremely low source 
impedance. For AM stations, a 10 kHz 
tone generator is also available. 

Tone detectors 
TD.1003 tone detectors are located at 

various points throughout the network 
and at transmitter stations. The TD.1003 
samples the level of each 15 kHz tone 
and indicates a fault condition when the 
level decreases from a preset value by 6 
dB or more. The relative phase of each 
channel tone is also compared and a 
reversal of phase on one channel or a 
transposition of left and right channels 
also will cause a fault condition. 
The TS.1006 tone stripper is used when 

it is necessary to remove the tone from a 
program line. The stripper consists of a 
notch filter to attenuate the tone without 
unduly affecting the normal program. 
Similar to the TS.I006 is the LPF.8191 
low pass filter. It also removes the tone 
without unduly affecting the normal pro-
gram. Outgoing material from a studio 
using the TS.1006 or the LPF.8191 must 
feed through a local tone generator to re-
insert the signal. 
The CAC.1004 circuit alarm card is 

located at the transmitter station and is 
used together with tone detectors to pro-
vide switching to achieve either transmit-
ter or program line changeover in the 
event of a detected equipment failure. 

D 

For information. contact John Lerman 
in California at 408-729-3838; fia: 408 
926-1003; or circle Reader Service 160. 

FM STUDIES 
• SPACING/INTERFERENCE SEARCHES 

to locate a channel 

• DETAILED INTERFERENCE STUDIES 
optimizing site location and 
directional antenna designs 
(calculates allowed ERP on all 360 
bearings) 

• TERRAIN ELEVATION RETRIEVAL 
determines HAAT for 8 or more 
radials 

• DISTANCE TO CONTOURS plots 
projected coverage 

• POPULATION COUNTING to 
determine potential listening 
audience 

• COVERAGE MAPS AND OVERLAYS 
depicts signal coverage, zip code 
boundaries, received signal level, 
terrain shadowing and more 

datawonle 
A SF, e et DV. 

(301) 652-8822 (800) 368-5754 

RDAT Logger 

Suits Texan 
continued from page 42 

itself down gracefully without 
loosing any logged data in memo-
ry. Once I re-applied power, it 
automatically began recording 
where it left off. 

Menu features 
A series of menus are used to 

enter information and to retrieve 
recorded data. These menus 
change according to what func-
tion is active. For instance, you 
may select the upper drive or 
lower drive to record or playback 
information. If one drive is 
recording, you can cause the 
other to begin recording and stop 
the first. Another useful feature is 
a relay contact that can be pro-
grammed to activate a light or 
another external piece of equip-
ment. 
Along with the front lighted dis-

play, headphone jack, internal 
speaker and front loading drives, 
there are a series of buttons resem-
bling a reel-to-reel player. These 
buttons can control the drive not 
recording, possibly for locating 
and playing back previously 
recorded information. 
On the right side of the front 

panel is a 10-button keypad. This 
is used in conjunction with vari-
ous menus to locate specific 
points on either tape drive for 
playback. 
For those needing the exact 
WWV time on the tape, there is an 
external time code input on the 
back. 

Operating manual 
These functions (and more) are 

all described in the owner's manu-
al. I found some of the manual to 
be a bit cumbersome. But the only 
time it is a problem is when I for-
get how to do something and need 
a short "cheat sheet" to use as a 
guide. Eventide is planning to 
develop such a guide, but in mean-
time, the LED display gives an 
error code to aid in troubleshoot-
ing. The features of the logger far 
out weigh any shortcomings in its 
manual. 
When we first installed the unit, 

we did have a few problems. One 
channel became overloaded with 
a nominal +4 dBm input, but all 
the others were fine. When I 
opened the case, I found a jumper 
in the wrong place. This was easy 
to fix. 
Also the upper tape deck periodi-

cally would not switch to the lower 
automatically. The problem was 
solved by replacing the DAT drive, 
which was fairly straight forward 
and quick. This seems to have 
fixed the problem. 

ODD 
For information, contact Gil 

Griffith in New Jersey at 201-641-
1200; fax: 201-641-1640; or circle 
Reader Service 51. 
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Products & Services Showcase 
For more information on the products shown below, circle the appropriate Reader Service No.(s) 

on the enclosed Subscription/Reader Service card or contact the advertiser directly. 

ZEPHYRUS 

Quality, service, 
delivery, and reliability 

have come to SCPC 

The Zephyrus 300 family of satellite subcarrier 
receivers is trusted by thousands of broadcasters. 

Carrying on the tradition of excellence (at a fair 
price) is our 700 series analog SCPC line. Entry of 
all operating frequencies is done on a front-panel 
keypad. "Old fashioned" meters monitor RF and 
audio levels. 

ZEPHYRUS ELECTRONICS, Ltd. 
171 S. 122 E. Ave, Tulsa, OK 74128 

918-437-3333 Fax 918-438-7322 

READER SERVICE NO. 1 

ARE YOU LOOKING FOR A COST 
EFFECTIVE ALTERNATIVE TO 
MANUFACTURER SERVICE? 

SERVICE, REPAIR 
8c CALIBRATION 

STL's • RPU's • TSL's 

• Exciters • AM/FM 

Broadcast Monitors • 

Remote Control Systems 

SPECIALIZING IN 

EQUIPMENT BY 

• Belar • Marti • 

Moseley • McMartin 

• TFT • And others... 

An authorized ( 
TFT service center 

IN CASE OF EMERGENCY 
We can help get you back on the air with our 

STL Loaner Program. We have STL's available that 

will be set to your frequency prior to shipping. We also 

provide over-the-phone technical assistance. 

2198 Hubbard Lane, Grants Pass, OR 97527 

(503) 471-2262 
READER SERVICE NO. 202 

Unique! 
Shively FM Antennas offer stand-

ard features often unique in the industry: 

Our unique fine-matching transformer, 
included as standard equipment on Shively 

commercial antennas, can correct VSWR 

mismatches of up to 1.5:1 to compensate 
for tower effects. Unlike most others, it is 
tunable both under power and pressure, so 
it requires no disassembly of the system, 
and no adjusting of taped slugs for tuning. 
This means a better match, with less 
rigging time and costs. Watch future 

issues of Rodlo World for other unique 
Shively features. 

Shivelv Labs 
A Division of Howell Laboratories, Inc. 

19 Harrison Road, Bridgton, ME 04009 
207-647-3327 FAX 207-647-8273 

READER SERVICE NO. 43 

Byte 

cPhoneE--= 
A Digital Recorder specifically designed to record phone 
calls and play them back quickly and easily. 

Fast nondestructive editing. 

Easy access and fast stacking of bits. 

The most powerful way to record and air phone-bits. 

The Blue Group 
1001 FrirlwrPweirrar 

Clearwater. FL 34615 
TEL 813. 442.1665 

READER SERVICE NO. 67 

• 1111111111111111 1 

1. 1111111111111111 
°Le e B;_'yr-T 

117-1 

e 

lea 
MI BM 

I lit Kt PI it ii t'-Fuit Rut i n It 

High performance RF 

Exciters 
Amplifiers 
Translators 
Transmitters 
STL's 
Backed by our 
two-year warranty and 
the BEXT 24- hour 
engineering hotline. 

619-239-8462 

FAX: 239-8474 

READER SERVICE NO. 1 
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1045 10th Ave. 

San Diego, CA 92101 

O 
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TWO ARE BETTER 
THAN ONE! 
TWO COMPUTERS 

7W0 COPIES OF AUDIO FILES 
TWO COPIES OF SOFTWARE FILES 
COMPLETE ON-LINE REDUNDANCY 

PRISTINE CD DIGITAL AUTOMATION SYSTEM 
including: 2 heavy duty 486/33/DX computer 
systems • over 8 hours of stereo hard disk 
audio using Dolby AC-2 at 48k sample rate • 
music scheduling system • traffic system 
interface • digital editing package • 8 Pioneer 
TM-3 CD Players • installation and training 

y»se,41ei/e $18,995 
.,.7»1%1-7 

Distributed Nationally by 

PROFESSIONAL MANAGEMENT SERVICES, INC. 

803/370-2400 • FAX 803/370-2314 
INTERNATIONAL 310/670-7500 • FAX 310/670-0133 

READER SERVICE NO. 66 
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And that's great news 
for your transmitter! 
As the world's largest power tube 
manufacturer, Svetlana never. --

stopped full-scale R&D for power 

tubes. From power tubes of over 

high-performance triodes, ,4"\ Ns,, 

one-megawatt to a full line of 

tetrodes and pentodes, Svetlano it\ 

the world leader in power tube 

technology. 

Now, Svetlana-developed tubes 

are available in the West in a 

growing number of standard tube 

types for AM and FM broadcast. 

These top-quality, long- life 

ceramic tubes are available at 
Russian prices direct from 

Svetlana and are backed by the 

most generous warranty in the 
industry. 4*-

Talk to Svetlana today about 

your requirements for standard 

and custom-designed power 

tubes. Broadcasters, call 800-

239-6900 for sales; OEMs, 

distributors and volume purchas-

ers, call 415 233-0429. 

Broads, callar 
8200 S. *mid Partway 
Huntssolk, Alcirinx 
35002 
800239 0900 

OEMs, Distnbufors, Volurne 
Purchasers, mood 
3000 Alpine Rood 
Pori* Volley, California 
94028 
415 233-0429 

READER SERVICE NO. 89 



TECHNOLOGY UPDATES 
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The 0E1 691 Modulation Monitor Uses 
Bessel Null Calibration for Accuracy 

WILLIAMSTOWN, NJ. An FM modulation monitor is the single 
most important element in determining a station's modulation limits. 
The QEI 691 modulation monitor owes its accuracy to Bessel null 

calibration. This assures the monitor's accuracy, eliminating any 
question about its performance. The 691 includes circuitry to con-
vert any X-Y input oscilloscope into a spectrum analyzer to deter-
mine if an RF sample will provide useful data. 

The baseband portion 
of the 691 contains a 
total modulation meter, 
which is switch selec-
table to display either 
positive or negative 
modulation peaks. The 
peak mod thumbwheel 
• peak flasher and peaks-
, per-minute numeric 
LED display provide 
accurate peak modula-
tion indications from I 

percent through 199 percent, in I percent increments. 
The addition of the QEI variable peak duration test option (VPDTO) 

allows the 691 to display peaks weighed by a combination of duration of 
the peak or by an adjustable number of total number of peaks within a 5 
millisecond window. Settings are DIP switch selectable and the VPDTO 
can be switched in and out of the circuit from the front panel. 
The baseband portion of the 691 contains the carrier frequency 

thumbwheel, RF level indicators, power switch, mute switch and 
baseband test output. These outputs include BNC connectors to 
drive the oscilloscope as either a spectrum analyzer or vectorscope. 
The 691 also contains a signal sampler that handles up to 50 W of 

RF. Simply connect a suitable load to the rear panel BNC and an 
exciter to the RF input. The 691 is ready to troubleshoot the exciter. 
The stereo and SCA portion contain all the necessary controls, meters 
and outputs for measurements and tests. Two large meters are grouped 
vertically for quick eye scan and are switched together for ease in 
common stereo measurements. By switching to autorange operation, a 
quick check of separation, crosstalk or noise may be accomplished. 
With an optional SCA monitor card installed, the 691 monitors 

one or two SCA channels. In addition to 67 kHz and 92 kHz SCA 
monitoring frequencies, the 691 SCA card also can monitor 57 kHz 
RDS/RBDS and other custom channels. 
For information, contact Jeff Detweiler in New Jersey at 800-334-

9154; fax: 609-629-1751; or circle Reader Service 12. 

A Broadcast Industry 

BEST BUY 
Mono Play Stereo Play 

$920 $1000 
EO.B. Factory 

Reliable / Rugged / Professional Design 

AUDI-CORD CORPORATION 
1845 West Hovey Avenue, Normal, Illinois 61761 USA 

Phone 309-452-9461 — Fax 309-452-0893 

Available Through Your Regular Distributor 

AVCOM 

Portable Spectrum Analyzer from AVCOM of Virginia Has 
Expanded Capabilities and Accessories for Multiple Uses 

RICHMOND, Va. The PSA-65A from AVCOM of Virginia Inc. continues to be a versatile, 
powerful and cost-effective portable spectrum analyzer. The PSA-65A covers the frequency range 
from 2 MHz to greater than 1,000 MHz, with a sensitivity of -95 dBm. With a built-in rechargeable 
battery pack and weighing only 18 pounds, it is a truly portable spectrum analyzer. The PSA-65A is 
the perfect instrument for field testing RF systems, classroom instruction, satellite system align-
ment, electronic countermeasures, cable 1'V maintenance, cellular and production use. 
AVCOM expands the capabilities _...e111.1111.111111111111.111111111M11.11111111 

of the PSA-65A, allowing operators 
to tailor it to specific applications 
with a line of accessories and 
options including: an FM demodula-
tor, 10 kHz resolution bandwidth, an 
oscilloscope interface, an AM detec-
tor, frequency extenders, a log peri-
odic antenna, a preamplifier and, 
new in 1994, a broadband noise 
generator— Model BNG-1000A. 
The BNG-1000A broadband 

noise generator adds to the capability of spectrum analyzers like AVCOM's PSA-65A by allowing 
them to perform frequency response measurements similar to using a tracking generator. The BNG-
1000A noise source is useful for sweeping coaxial cables, tuning filters and characterizing amplifiers. 
Integral RF switching allows the noise reference level to be displayed on the spectrum analyzer. 
A front-panel switch places a device under test (DUT) into the network, and its response can be 
observed immediately. Insertion loss also can be measured with the flip of a switch. 
Owners of the PSA-65A, many of whom have never used a spectrum analyzer before, find their 

technical horizons expanded and their diagnostic and analytical skills enhanced as they become 
skilled in its operation. The PSA-65A is listed at $2,855. 
For information, contact Charlie Odom in Virginia at 804-794-2500; fax: 804-794-8284; or cir-

cle Reader Service 78. 

INOVONICS 

The Sentinel from Inovonics 
Is Off-Air Modulation Monitor 
With Eight Tunable Presets 

multipath effects are constantly monitored to vali-
date the measurements, and may be displayed to 
help aim a directional receiving antenna. 
Balanced program audio, carrier-loss and dead-air 

alarms, the peak 
flasher and all 
panel displays 
appear at a rear-
panel connector 
for full remote 
control ability. 
The 530 is in pro-
duction and avail-
able now. 
For informa-

tion, contact Jim 
Wood in Califor-

SANTA CRUZ, Calif. At the 1991 NAB show 
Inovonics introduced the Sentinel, an all-mode 
broadcast monitor receiver with extensive program 
audio diagnostics. The product generated a good 
deal of attention, with its profusion of LED displays 
rivaling all but the brightest Las Vegas casinos. But 
the most-asked question at the show was, "Can I use 
this as a modulation monitor?" 
The Sentinel does incorporate a total modulation 

readout, but it is meant for comparative measurements 
only, with neither the accuracy nor the resolution to 
serve as a primary indicator of total carrier modulation. 
What became clear at the ' 91 show was the real 

need for a simple, affordable, yet trustworthy FM 
modulation monitor. 
Heading the list of features deemed desirable by 

broadcast engineers was frequency agility—a 
modulation monitor should be tunable. Other 
requests included the usual amenities common to 
FM monitors, but with the constant admonition: 
"Keep it simple!" 
The new Model 530 from Inovonics is an off-air 

monitor with eight tunable presets. The user's own 
signal is assigned to Memory I, and can be either 
off-air or directly coupled. Total modulation is read 
from a peak-hold bar graph display with selectable 
peak integration and one-percent measurement reso-
lution. Demodulated left and right program channels 
are separately metered, along with L+R, L-R, 19 
kHz pilot and 38 kHz residual. Signal strength and 

nia at 408-458-0552; fax: 408-458-0554; or circle 
Reader Service 38. 

CON EX 

New Concept from Conex 

BELLINGHAM, Wash. l'he RG-22 from 
Conex Electro Systems Inc. is a new con-
cept in audio frequency generators. 
With the RG-22, a user can program up to 

20 arbitrary frequencies, each with a pro-
grammed level from -24 to +24 in 0.1 dB 
increments. Each frequency can have a pro-
grammed duration from 1 millisecond to 65 
seconds in I millisecond increments. The 
RG-22 also can provide a linear or logarith-
mic sweep between any two frequencies. 
In burst mode, the RG-22 provides a tone 

burst of any frequency to the next integral 
cycle for any programmed duration from 1 
millisecond to 65 seconds. 
Other features include: a built-in RS-232 inter-

face; a digital attenuator for setting audio levels: 
a manual attenuator for adjusting the audio out-
put leve; and a sync pulse, to synchronize an 
oscilloscope. 
For information, contact John Plattner in 

Washington state at 206-734-4323; fax: 206-
676-4822; or circle Reader Service 201. 

Grde (139) On Reader Service Card 
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The cart machine was an 
innovation in its time. That 
time is past. The future is 
digital with AUDISK. 

AUDISK is a user-friendly 
system that replaces carts and 
cart machines with high quality 

digital audio. 
No more stacks of tapes all 

over your control room. No 

labeling mishaps. No out-
dated spots airing. No need 
for mass erasing sessions or 
buying new tape and carts. 

Sound complex 
and expensive? It's 
not. 

The AUDISK 
system is simple to 
operate and can pay 
for itself in a matter 

of months, no matter 
what your format. 

You've probably been 

thinking of making the move to 
digital but aren't sure which 

system is best for your station. 

We urge you to take a look at 

AUDISK. It's a complete digital 

co HARRIS 
ALLIED 

system. One price puts you 
light years ahead of the old 
tape cart days and ahead of 
other digital systems. 

With AUDISK you don't 
have to pay for a lot of extras 
to get the job done. Whether 

you're looking for a cart ma-
chine replacement, live assist, 
complete automation or even 
an uplink facifty, AUDISK is the 
right product at the right price. 

Some systems charge you 
for every feature. They're 
included with AUDISK. Need 
two points of control from a 
single system? No problem 

with AUDISK. Want to run an 
AM/FM production room from 

the same system? That's no 
problem either. 

From the AUDISK DS100 to 
the DS2002 system, all are 
expandable and upgradeable 

to meet your specific needs. 
Move your station's profit-

ability far into the future with 

AUDISK. Make one toll-free 
call and start packing up those 
old cart machines and tapes. 

AUDISK is the future of 
radio technology brought 
to you exclusively by the 
broadcast digital audio pros 
at Harris ALlied. 
8:00 a.m. to 8:00 p.m. EST 
1-800-622-0022 
Fax 317-966-0623 

1993 Harris Allied 

"Call me, I'm interested." Circle (36) "Send me literature." Circle (203) 
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MODULATION SCIENCES 

Dorrough Model 40-A Monitors 
Loudness with LED 'Eyebrow' 

WOODLAND HILLS, Calif. In response to today's 
demand for a more competitive sound, broadcasters are dis-

lOLDNESS MOPOOR 
rInr rough  

covering that Dorrough Model 40-A loudness monitors can 
help. Dorrough monitors provide a more comprehensive 
means of monitoring program content. 

The loudness monitors simultaneously display three dimen-
sions of program material content. Peak, average power and 
compression are displayed on a large, color-coded 40-seg-
ment LED scale. The monitors are easily viewed at a glance 
and from a distance. 
Other characteristics that can be recognized quickly on the 

Model 40 series monitors include clipping, limiting, stereo 
phase error (difference function) and stereo sum level. 
Available in a traditional "eyebrow" scale, the loudness 

monitors also can be supplied with vertically or horizontal-
ly mounted linear bar graph type normal or expanded range 
scales. 
Dorrough Electronics also recently introduced a digital 

AES/EBU compatible version of the loudness monitor. This 
version features selectable 3-second hold, indefinite hold or 
real-time display of peaks. A no-hassle one year warranty is 
standard on all Dorrough products. 
For information, contact Kay Dorrough in California at 818-
998-2824; fax: 818-998-1507; or circle Reader Service 27. 

1I).\DCAST AUDI() Fsb2C)<IF 

GOLDEN 
SERIES 

Precious 

AEV ELECTRONIC BROADCAST EQUIPMENT 

EXCLUSIVE FM .à 

\J --- There are —v 
r moments in the ceiurse 
of a manufacturing Company's 

life that become historical 
milestones, not only for 
the Company itself, 

but for the whole industry. 
EXCLUSIVE FM, AEV's 
newest FM broadcasting 
processor, represents one 

of such milestones. 
It's an event. A truly 

extraordinary event, setting 
a faster pace in the evolution 

of FM broadcasting. 
To emphasize only some 

of EXCLUSIVE FM's features 
would be like diminishing it. 
AEV is pleased to invite Radio 
and TV Broadcasters the world 
over to contact its Dealers for 
detailed information, as well 

as to verify, in the course 
of a hands-on demonstration, 

I.Lt ie meaning of the wcirc rl 
"extraordinary". 

Phone 39 + 51 + 950249 / 950350 Fax 950201 

Self-Calibrating ModMinder 
from Modulation Sciences 
Helps Increase Modulation 

SOMERSET, NJ. The ModMinder® 
modulation monitor/analyzer from 
Modulation Sciences Inc. employs 
state-of-the-art digital technology to 
improve the accuracy of an FM station's 
modulation readings by over 500 
percent. 
The Model FMMM-2 comes complete 

with a factory-installed and calibrated 
internal demodulator. Calibration is 
traceable to the National Institute of 
Standards and Technology, and is guar-
anteed accurate to ± 1 percent for two 
years. Calibration is unaffected by RFI 
or vibration and is accurate from 0 to 50 
degrees Celsius (32 to 122 degrees 
Fahrenheit). 
ModMinder is shipped from the factory 

to conform to the FCC-approved 
response time of 900 microseconds. The 
ModMinder ignores faster program 
peaks, which make faster-response mod-
ulation monitors read higher. Con-
sequently, you can increase modulation 
and remain legal. The increase in modu-
lation depends on the amount of process-
ing employed, but increases of 1 to 3 dB 
are typical. 
Stations with subcarriers receive an 

added benefit from ModMinder. 
Conventional modulation monitors exag-
gerate the impact of subcarriers on total 
modulation: The more subcarriers in use, 
the greater the impact. Because of the 
ModMinder's digitally controlled insen-
sitivity to the additional random peaks 
created by subcarriers, the impact of sub-
carriers is minimized. 

For information, contact Art 
Constantine in New Jersey at 800-826-
2603; fax: 908-302-0206; or circle 
Reader Service 73. 

FLUKE 

ScopeMeter Test Tool from 
Fluke Combines Multimeter 
And Oscilloscope into One 

EVERETT, Wash. The Fluke 
ScopeMeter Test Tool combines a pow-
erful, easy- to-operate 50 MHz, 25 
megasamples per second digital storage 
oscilloscope (DSO) with a feature 
packed, 3,000 count digital multimeter 
in a ruggedly sealed hand-held pack-
age. 
The ScopeMeter allows you to see the 

input's waveforms, and the digital 
meter displays simultaneously, making 
it well suited for detecting noise, wave-
form distortion, intermittent failures or 
just checking signal quality. Battery 
operation, combined with its light 
weight, mean that it is easily taken to 
the point of measurement. It also fea-
tures a backlit LCD display so readouts 
can be easily seen in almost any envi-
ronment. 
The ScopeMeter is very user friendly. 

Pop-up menus and five function keys 
make choosing among the tool's options 
easy. Switching between scope and 
meter functions is as simple as the touch 
of a key. 
There are three members of the 

ScopeMeter family to choose from, one 
to fit almost any application and budget. 
For information, contact Fluke in 

Washington state at 800-44-FLUKE; 
fax: 206-356-5962; or circle Reader 
Service 125. 
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ASACIVSHIBASOKU 

Asaca/ShibaSoku AM5 1 A 
Audio Analyzer Measures a 
Variety of Characteristics 

LOS ANGELES Asaca/ShibaSoku 
Corp. of America, founded in 1975, 
supplies the radio, television and com-
mercial industries with a broad variety of 
quality audio and video test, monitoring 
and systems products. 
Asaca/ShibaSoku's 

AM5 IA audio analyzer 
is designed to measure 
various audio character-
istics in a single unit. 
The unit contains a two-
channel oscillator, 10 
Hz to 100 kHz and a 
measurement input sec-
tion with balanced and 
unbalanced outputs. Among its many 
measurement functions, the AM51A pro-
vides superior distortion measurements, 
by utilizing noise reduction and harmon-
ics analysis, down to - 120 dB at levels of 
1 µV. 
The audio analyzer checks distortion 

and other characteristics of all types of 
audio equipment, including recorders, 
generators, amplifiers, radio receivers, 
CD players, etc., as well as for character-
izing D/A converters and other compo-
nents. 

The measuring functions of the AM5 1A 
include: level, level ratio, signal-to-noise 
ratio, relative level, harmonic distortion, 
IM distortion, SINAD measurement, fre-
quency, phase difference and PCM 
dynamic range. 
The unit includes several built in filters, 

including HPF, LPF, "A" weighting, etc., 
as well as two filter option slots for cus-
tom filters, and an external filter connec-
tion. 

000E3 - 
0000 
01000 
0000 

Panel settings can be saved in 99 inter-
nal memories, and also may be stored on 
an IC memory card, and for automated 
testing, full-function remote control is 
provided via GP-IB. 
Additional features of the AM51A 

include: variable noise reduction for 
distortion and level measurements, har-
monic analysis and a built-in printer 
driver. 
For information, contact Teresa Baker 

in California at 310-827-7144; fax: 310-
306-1382; or circle Reader Service 92. 

STI 

Survey Technologies Inc. Portable RF Signal 
Coverage Analyzer Suited to Mobile Environment 

PORTLAND, Ore. The ST1-9000 RF signal coverage analyzer from Survey 
Technologies Inc. provides personal communication system engineers a fast, simple 
and accurate means of measuring and analyzing signal data throughout a coverage 
area. 

The STI-9000 incorpo-
rates state-of-the-art 
GPS and computing 
technology to provide a 
new method of analysis 
based on measured data. 
Contour plots quickly 
displayed by the STI-
9000 simplify large 
amounts of data and 
improve visualization of 
signal parameters 
(antenna patterns, sig-
nal-to-noise ratio, bit 
error rate, etc.) over a 
measured area. 

In the field, the responsive 486 Windows-based system displays real-time informa-
tion as data is recorded by an application specific receiver. A large 10-inch LCD 
touch screen facilitates data acquisition with easy to read prompts and touch screen 
simplicity. This compact unit is ideally suited to the mobile environment and installs 
easily into most any vehicle. 
For information, contact William Peek in Oregon at 503-591-5986; fax: 503-591-

5986; or circle Reader Service 116. 

IFR 

IFR Portable Spectrum Analyzer Has Many Features 

WICHITA, Kan. The IFR A-7550 is a low-cost, portable, digitized spectrum 
analyzer that includes two powerful microprocessors, menu driven display 
modes and single function keyboard entry. To further enhance the operational 
simplicity of the analyzer, the microprocessor system automatically selects and 
optimizes the analyzer's bandwidth, sweep rate, center frequency display reso-
lution and the rate of the frequency slewing keys. 
A few of the standard features included in the A-7550 are: a frequency range 

of 10 kHz to 1 GHz, vertical raster scan CRT display, digital storage, automati-
cally scaled electronic graticule, automatic amplitude calibration, video filters, 
line, bar, average and compare display modes. 
An internal battery, 1 GHz tracking generator, FM/AM/SSB receiver and 

quasi-peak detector are offered as options to further enhance the capabilities of 

the analyzer. 
For information, contact Tom Dideum in Kansas at 316-522-4981; fax: 316-

524-2623; or circle Reader Service 205. 

FLASH 

SMART System from Flash Keeps Tabs on Lights 

BRENTWOOD, Tenn. The Flash Technology FT'S 2100 SMART System 
incorporates self-evaluating equipment with corrective action capabilities. Our 
System Monitoring and Reporting Telemetry (SMART) is the only obstruction 
lighting system that monitors its own operations for reliability and performance. 
When the system's key components— an FTC 121 controller and 4990 timing 

and trigger board—are teamed with a new or existing ElectroFlash obstruction 
lighting system, all of the control, monitoring and alarm functions specified by 
the FAA Circular Advisory 150/5345-43 are achieved. 
In addition, the controller routinely issues commands to the lighting units, and 

checks them for existing or stored status information on all vital system functions. 
An optional factory-certified monitoring service provides 24 hour monitoring 

of alarm conditions while adding remote diagnostic capabilities via a modem 
connection. Full customized system set-up and on-site maintenance from Flash 
Technology's field service department is also provided. 
For information, contact Larry Montuori in Tennessee at 615-377-0600; fax: 

615-377-2383; or circle Reader Service 181. 

WHEN QUALITY 
COUNTS 

APT X10 OED 
16A— 33-91C 
32192SS 74 

• • • • • • * • • • • e 

It as to e sipt-X100 - 
the only true single chip 

audio compression 
solution - adopted by 
the world's leading 
manufacturers of 

broadcast equipment. 
In professional broadcast, telecommuni-

cations and recording applications, the benefits 

of APT's predictive audio compression system 

are clear. Higher resistance to tandem coding 

errors, lower coding delay and a higher 

immunity to data errors mean less noise - so if 

you need to exploit the advantages of 

compression without risk - you'll be using the 

most appropriate solution. For details of both 

single chip and board level solutions - call APT. 

Audio Processing 

Technology 

Edgewater Road 

Belfast BT3 9JC1 

Northern Ireland 

Tel 0232 371110 

Fax 0232 371137 

Audio 
Processing 
Technology .1 

apt-S and apt-% are regIstered trademarks of APT 

Audio Processing 

Technology 

6255 Sunset Boulevard 

Suite 1026 

Los Angeles 

CA 90028 USA 

Tel 213 463 2963 

Fax 213 463 6568 
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SSAC 

Electronic Light Alarm Relay from SSAC Inc. 
Senses Lamp Failures on Radio Towers 

BALDWINSVILLE, N.Y. SSAC 
Inc. introduced the SCR430T, an elec-
tronic light alarm relay used to sense a 
lamp failure on radio towers and other 
tall structures. It is a universal product 
that can be adjusted to meet all require-
ments. 
The SCR430T detects the loss of one 

lamp out of up to four lamps either 
steady burn or flashing. It accommo-
dates up to four 620 W flashing bea-
cons or up to four 116 W side lamps. 
Selection of the number of lamps and 
their voltages are made via six 
switches located on the face of the 
unit. 

Passing the current carrying conduc-
tor ( wire) through the hole of a 
toroidal transformer on the SCR430T 
allows it to sense the current to the 
lamp. When a lamp fails, the current 
drops and the SCR430T gives an out-
put that can either turn on a spare lamp 
or an alarm. 
There are two outputs. A solid state line 

voltage output to operate a spare lamp 
(up to 125 W) or an alarm. The other is a 
single pole double throw isolated relay 
rated at 10 amperes that can sound a 
remote alarm. 
The SCR430T operates from 120 V AC 

50/60 Hz, and has a red LED indicator 

lamp that signals a lamp failure. 
For information, contact Dave 

Eastwood at 315-638-1300; fax: 315-
638-0333; or circle Reader Service 
46. 

Perfect tools for 
professionals: 
CD and CD-R 
players from 
STUDER 

STUDER 
PROFESSIONAL AUDIO EQUIPMENT 

The new professional D730 and D731 CD players hold several trump 

cards. The operating concept is identical on both the desktop and rack-
mount version. Not only are the RED book standards implemented, but 

also important parts of the ORANGE book standard. A special scan func-

tion allows the user to play CD-Rs on which the TOC has not yet been 
written: Once the TOC has been created, coded skips are correctly pro-

cessed. In addition, the remaining time is displayed with great accuracy. 
This is of special benefit in the intro mode with its high-precision 

count down. 

Safety features are an integral part of both models: The status preservation 
which guarantees that even after a « power down», the laser is reposi-
tioned exactly on the last address; a quality indicator that provides infor-

mation on the CD playability; program-controlled customization of all 
operating procedures, comprehensive remote facilities, integrated optional 

interfaces for special functions, and, what is more, access to all CD sub-

code information via the AES/EBU output for advanced data processing. 

STUDER EDITECH CORP. 
1865 Airline Drive, # 12 
Nashville, Tennessee 37210 
(615) 391-3399/Fax (615) 391-5974 
New York (212) 626-6734 
Los Angeles (818) 703-1100 

STUDER REVOX CANADA 
1947 Leslie Street 
Toronto, Ont M3B 2M3 
(416) 510-1347/Fax (416) 510-1294 

TFT 

The TFT Model 923 
Monitors AM Modulation 

SAN JOSE, Calif. The TFT Model 
923 AM modulation monitor is a preci-
sion broadband demodulator that permits 
extremely accurate proof-of-performance 
measurements for an AM transmitter. 
Model 923 allows distortion measure-
ments in the 500 kHz to 40 MHz fre-
quency range. 
Two large front panel meters are stan-

dard for simultaneous display of posi-
tive and negative modulation. The 
right meter can be switched to measure 
signal-to-noise ratio or frequency 
response. 
Model 923 contains three peak flashers 

for quick visual monitoring. These indi-
cators "catch" modulation peaks that 
normally would not register on the mod-
ulation meter. The positive indicator is 
factory set to flash when modulation 
exceeds + 125 percent. Also, the positive 
and negative indicators are digitally 
programmable from the front panel to 
flash at peak modulation. This can be 
set from 50 to 150 percent in 1 percent 
increments. 
TFT's microprocessor-based peak mod-

ulation duration differentiation (PMDD) 
circuit measures true modulation peaks 
and separates peak modulation from 
transients for accurate measurement and 
display. 
The addition of an optional preselector 

module allows off-air monitoring of the 
500 kHz to 1,990 MHz frequency range. 
The module is tunable digitally from the 
front panel. The module does not 
require eternal RF amplifiers, only an 
antenna. 
Other features include a built-in 50 dB 

attenuator and a built-in-modulation cali-
bration circuit. 
For information, contact Darryl 

Parker in California at 408-727-7272; 
fax: 408-727-5942; or circle Reader 
Service 107. 

RADIO SYSTEMS 

Radio Systems Super Clock 
Line Counts in Many Ways 

BRIDGEPORT, N.J. The Super 
Clock line Iron) Radio Systems now 
includes a full line of digital master 
clocks and up/down timers. 
Each component can stand alone or 

function in any slave/master configu-
ration. Because the units sense if they 
are connected to the serial digital link, 
an infinite number of clock/timer con-
figurations can be created without spe-
cial ordering hundreds of different 
models. 
The line is available in clock/timer 

combinations or separate clock or timei 
displays in table-top or 2-inch high dis-
play wall mount units. Any timer func-
tions as a down timer with the addition 
of an optional key pad to enter and preset 
down times. 
Other options include: TCX super sta-

ble time base, long battery backup and 
WWV receiver. Standard features 
include external time reference, top of 
the hour reset, full remote control and 
the ability of any unit, analog or digital, 
to interconnect and share time base refer-
ence. 

For information, contact Dan 
Braverman in New Jersey at 800-523-
2133; fax: 609-467-3044; or circle 
Reader Service 54. 
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Optoelectronics Decoder 
Reads Multiple Tones 

FORT LAUDERDALE, Fla. The 
Model DC440 communications decoder 
from Optoelectronics Inc. reads 50 sub-
audible (CTCSS) tones, 106 digital 
(DCS) tones and 16 Touch-Tone 
(DTMF) characters simultaneously. 
The DC440 monitors the demodulated 

audio output of a communications 
receiver, service monitor, scanner or 
interceptor. CTCSS tones and DCS code 
are automatically detected along with 
DTMF characters and displayed on a 
two-line alphanumeric LCD screen. 
Applications include two-way commu-

nications testing, repeater monitoring 
and updating older service monitors. 
A serial data jack allows the DC440 to 

connect to a PC serial port via the model 
CX12 RS-232C interface. A complete 
set of control codes permit remote opera-
tion from a PC. 
When connected with an Optoelectronics 

Model RIO interceptor, the DC440 can be 
used as a complete communications test sys-
tem for CTCSS tones, DTMF characters, 
FM deviation, signal level and audio quality. 
The DC440 is 1.8 inches high by 4.5 

inches wide by 4 inches deep. Three 
front panel push button switches are used 
for Power, Mode and Recall. Optional 
internal NiCad batteries provide up to 
five hours of portable operation. 
For information, contact Francis Wertz 

in Florida at 800-327-5912; lilt: 305-
771-2052: or circle Reader Sery ice 166. 

SESCOM 

Sescom Field-Pro Series 
Makes for Smooth Remotes 

HENDERSON, Nev. Modern radio 
stations are doing more and more remotes 
than ever before. Remotes are used to get 
an edge on competitor stations, and events 
like high school sports and mall sales are 
great opportunities for local radio stations 
to increase their visibility. 
The Sescom Field-Pro Series is designed 

for these applications and can take the sort 
of abuse that is typical in the field. They 
are designed with recessed controls and 
simple 9 V battery operation, which is 
easy to change without any tools. 
There are 11 devices to help get the job 

done quickly and efficiently, with mini-
mum set-up time and confusion. The 
series has useful controls and is easy to 
operate, even for novices. The devices 
feature modern circuit designs to obtain 
the best sound possible to the studio. 
The series includes devices to transmit 

and receive, listen, mix, split, combine 
and distribute audio. 
For information, contact Franklin 

Miller at 702-565-3400; fax: 702-565-
4828; or circle Reader Service 144. 

NARDA 

Thermocouple Sensors from 
Narcla Vary Sensitivity to Delineate 
RF Radiation Danger and Source 

HAUPPAUGE, N.Y. Radio frequency radiation is a 
topic of increasing concern to the broadcast community, and 
the FCC is making it clear that workplace safety is important 
enough to possibly affect license renewal. 
Accurate measurements require sensors that yield true RMS 

readings. Thermocouple sensors are true RMS sensors. Simple 
diode sensors can become linear at higher signal levels, and can 
indicate much higher field levels than really exist when measur-
ing modulated signals and/or in multisignal environments. This 
can result in unnecessary restrictions on operations. 
At multisignal sites, with emitters operating at frequencies 

where the standards allow different exposure levels, it is not 
enough to accurately sum the various signals with an RMS 
sensor. Somehow the contribution of each of the emitters 

must be assessed relative to each standard. One approach is 
to turn all the emitters off and then measure the levels for 
each source one at a time. This is rarely practical. 
Another method is to gather hundreds of measurements from 

narrow band detectors and then to perform complex calculations. 
The more rational approach is to use a sensor that correctly 

relates the contributions from each emitter to a particular 
standard. 
Narda's patented "shaped" probes vary their sensitivity at 

the point of detection in accordance with major standards. 
The new, lower-cost Model 8742, available in May 1994, is 
designed for the broadcast environment, and monitors the 
electric field from 300 kHz to 2.7 GHz. Other available 
models are the Model 8722B, which monitors the electric 
field from 300 kHz to 40 GHz, and the Model 8732, which 
monitors the magnetic field from 300 kHz to 200 MHz. All 
three models meet the IEEE/ANSI C95.1-1991 standard. 
For information, contact Bill Reich in New York at 516-231-

1700; fax: 516-231-1711; or circle Reader Service 130. 

TEKTRONIX 

Tektronix TDS 300 Scopes 
Combine Digital Function 
With Analog Response 

BEAVERTON, Ore. TDS 300 
scopes from Tektronix combine an ana-
log-like display response with powerful 
digital measurement and storage capabil-
ities to overcome the typical objections 
to using digital storage oscilloscopes in 
radio system servicing. 
Incorporating Tektronix's Digital 

Real Time (DRT114) technology, these 
scopes have displays that look and 
respond like analog scopes. DRT 
enables the TDS 350, for example, to 
sample up to 1,000 meagasamples per 
second simultaneously on both input 
channels. This high sample rate 
ensures the capture of crucial wave-
form details, up to the full 200 MHz 
bandwidth of the scope—including 
program switching events, modulation 
characteristics and even single- shot 
events like noise spikes. 
Moreover, the TDS 350 updates its 

waveform display in real time, just like 
an analog scope. Because the TDS 350's 
update rate displays waveform changes 
immediately, it is useful for tracking 
waveform changes caused by circuit 
adjustments. 
Along with real-time display capabili-

ties, the TDS 350 includes numerous 
user-friendly features like an intuitive 
user interface, automatic set up of stan-
dard waveform displays and 21 automat-
ic waveform measurements. 
User-friendly features combined with 

an analog- like display make the 
Tektronix TDS 350 one of the most 
powerful—and affordable—digital 
scopes available for radio system ser-
vicing. 
For information, contact Tektronix at 

800-426-2200; fax: 800-835-7732; or 
circle Reader Service 120. 

Maybe The Best $299 You'll Ever Spend On Your Transmitter: 

519 Thermal Sentry 
sagnsiamis • 

The Thermal Sentry is a sensitive and powerful tool that provides important 

early-warning information about transmitter conditions that, if uncorrected, 

could lead to down-time and costly damage. Using two precision air-tempera-

ture sensors installed at the cooling-air intake and cooling-air exhaust of a 
transmitter, the Thermal Sentry computes and displays the temperature differ-

ence between the two sensors. An alarm output is provided that activates 

whenever the temperature differential exceeds a preset value. Call for more 

information on the many advantages of differential-temperature monitoring. 

(615) 228-3500 ENJE (-(-CPSIrEM  

meets all your 
FM broadcast 
transmitter needs. 

Selection 
• 10 Watt - 1250 Watt Solid State 
• 1 kW - 30 kW Single Tube 
• Choice of Single or Three Phase 

Power Supply on 3.5 kW to 
30 kW models 

Service 
• 24-Hour Service Hotline: 

(609) 728-2020 
• Free Initial On-Site Checkout for 

FMQ-Series Transmitters 
• Free Spare Parts Kit with every 

FMQ-Series Transmitter 
• Extended PA Tube Warranty— 

the only one in the Business 

Reliability 
• Ultra- Low Maintenance 

Single Tube Design Eliminates 
Driver Tube 

• No Sliding Contacts— 
Avoids Wear-Out 

• Positive Pressure Cabinet to 
Prevent Dust Infiltration 

Experience 
• Over 20 Years of Field-Proven 

Designs 
• RF Products for Broadcast, 

Scientific and Military 
Applications 

• Total In- House RF Design and 
Manufacturing 

Learn more about the finest FM 
broadcast transmitters in the business. 
Call Jeff Detweiler today toll free— 
(800) 334-9154. 

-- QEI Corporation 
QE,7 One Airport Drive • P.O. Box 805 
  Williamstown, NJ 08094 

Tel: (800) 334-9154 

Fax: (609) 629-1751 

24-Hour Service Hotline 
Tel: (609) 728-2020 
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AUDIO PRECISION 

Audio Precision Audio Test 

BEAVERTON, Ore. The ATS-1 audio test system 
from Audio Precision is a two-channel audio analyzer 
for production test, service and product design applica-
tions. It measures amplitude and noise level (broadband 
and frequency selec-

THD+N, 
SINAD, intermodula-
tion distortion, fre-
quency, phase, cross-
talk, level ratio, sig-
nal-to-noise ratio, 
wow and flutter, gen-
erator load and AC 
mains parameters. 

System Suits Multiple Needs 

The generator provides transformer coupled outputs 
with a frequency range of 10 Hz to 120 kHz, up to 26 
Vrms, and balanced/unbalanced configurations. The 
dual channel analyzer provides 250 Vrms input, 1.5 

1.1V residual noise, resid-
ual distortion below 
0.0025 percent and fre-
quency range of 10 Hz to 
300 kHz. Combined gen-
erator and analyzer 
amplitude accuracy is 
±0.2 dB with frequency 
response flatness of 
±0.05 dB from 20 Hz to 

20 kHz. A large graphic display provides three simul-
taneous measurements with choice of units, dual bar 
graph displays and dual sweeps with a cursor and 
numeric read out. 
The ATS-1 is available with four different types of 

connector panels configured for rear or front mount-
ing. The instrument is programmable with an IEEE-
488.2 interface and command set and also emulates 
the HP8903B audio analyzer command set for a drop-
in replacement. A parallel printer port prints graphics, 
alpha-numeric displays, sweep plots, measurement 
tables and self test results to an Epson-compatible 
printer. 
The ATS-1 is priced at $5,450 with options for IMD, 

rackmount, filters and connector panels. 
For information, contact Stephen Peterson in Oregon 

at 800-231-7350: fax: 503-641-8906; or circle 
Reader Service 208. 

8 TRACK 
DIGITAL EDITING 

BREAKS PRICE BARRIER 
$5495* 

Ca A digital audio editor designed for Radio production 
Learn to use in minutes, much faster than tape 

I a Cut, splice, move, and fade up to 4 stereo tracks 
Use Scrubbing to edit with your ears 

Ea Use visual waveform editing to edit with your eyes 
ia An UNDO button enables you to go back and fix mistakes 

Digital Networking to transfer audio to your On Air machine 
IQ Add Trak*Star-8 software to a Digilink for only $2,000 

Trak*Star-8 is the first cost effective multitrack digital audio editor 
designed for the radio broadcast professional. Fast and easy to use, 
produce your commercials on Trak*Star and then transfer them in 
digital straight to the Digilink in your On 
Air studio. Dramatically reduce 
production time and save money !!! 

For more information, call or write 
ARRAKIS, 

(303) 224-2248 GUI old 

the premier broadcast manufacturer of consoles, furniture, Digilink 
and Trak*Star digital audio products. 

ARRAKIS 
Suggested retail price. Complete system 
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People, Promotions 
and Appointments 

Wegener Communications tapped 
former Communication Strategist Inc. 
CEO Neil Kohrn to head its newly cre-
ated corporate development organiza-
tion. 

Also, Wegener hired 
David Molinaro as its 
eastern regional sales man-
ager. 

FM 

AM 

2 96 100 104 106 MHz 

H111111111111111111 

400 500 603 700 800 kHz 

Engineer Mike Pollock joined SJS 
Entertainment. He works in the produc-
tion division of SJS, which produces a 
variety of syndicated programming for 
radio, as well as other media services. 

Northeast Broadcast Lab Inc. appoint-
ed Jack Layton as a sales 
representative. Layton is 
responsible for sales in 
western Pennsylvania, 
western Maryland, western 
New York state, Ohio and 
West Virginia. 

Company News 

A-Ware Software renamed its 
MusicScan computer music scheduling 
and inventory system. The product's new 
name is MusicMaster. 

American Urban Radio 
Networks (AURN) made two new 
appointments. Glenn J. Bryant is now 
director of affiliate relations. And 
Ronald R. Davenport Jr. is manager of 
affiliate relations. 

DYMA Engineering hired Darrel 
Clement as sales manager. Previously, 
Clement was distribution account man-
ager for Sony Electronics. 

Broadcast Programming (BP) tapped 
former Bonneville Broadcast Systems 
(BBS) Vice President of Operations 
Walter Powers to supervise the transi-
tion of BBS products and services into 
BP's operation. BP purchased the assets 
of BBS in October 1993. 

Basic Measuring Instruments acquired 
Advanced Logical Solutions, a manufac-
turer of SCADA systems for utility distrib-
ution system management. 

Spar Aerospace Ltd. designated 
ComStream as the official "doing business 
as" name of its communications subsidiary. 
In December 1992, Spar purchased 
ComStream Corp. and merged it with 
Spar's former Communications Group. 

LOCK THE DOORS 
AND 

GO HOME! 
NOW YOU CAN OPERATE 

YOUR RADIO STATION 

LEGALLY WITHOUT AN 
OPERATOR IN YOUR STATION 

Let Our FCC Licensed Operators 
Monitor Your Transmitter 

Take & Log Your Readings 
Monitor & Control Your EBS 

And Fax You A Log Each Day 

CALL US TODAY FOR MORE INFORMATION 

Southern Communication's 

Station Watch 

(803) 773-7370 

Circle (81) On Reader Service Card arde (72) On Reader Service Card 



Roc Werld 
Broadcast Equipment Exchange 

"Broadcast Equipment Exchange" accepts no responsibility for the condition of the equipment listed or for the specifics of transactions made between buyers and sellers. 

ACOUSTICS 

Want To Sell 

VENUS 12 2 i4•Nitc130•Rd106125Fiz 
   Oren They Realty WI In 1125H2 tiliC - 
BASS a pne.s th,l'i•Charrodi Grm,•2 For, J I S150" 

Cade () 6) On Reader Service Card 

AMPLIFIERS 

Want To Sell 

GE A1-320 (2) 20 W amp uses 
6L6HIGH output tubes, $25 ea; Eico 
ST-70 stereo amp, $50. J Daniels, 
WRAV, 333 Delaware Ave, Delmar 
NV 12054. 518-439-0945. 

Baler FM RF amp, tuned to 107.1, 
$400. R Wynne, KFLS. 503-882-
4656. 

Macintosh MC-2300 pwr amp, 300 
W RMS stereo, 600 W RMS mono, 
excel cond, factory box, schematics, 
$1000/f rim, FOB Austin. J Block, The 
Prod Black, 906 E Fifth St, Austin TX 
76702. 512-472-8975. 

Ampex 620 2 rack mount, one in 
original case. V Coleman, WXTK, 278 
S Sea Ave, W Yarmouth MA 02673. 
508-775-7400. 

Datatek D525 stereo dist amps 
w/frame ( 10), $2950 plus shpg; frame 
w/ (6) Datatek D525 stereo dist amps, 
$1750 plus shpg. H Frost, WSPR, 
195 High St, Holyoke MA 01040. 413-
584-6280. 

Crown D-75 studio amp, less than yr 
old, hardly used, $275. B Rice, 
WEVO. 207 N Main, Concord NH 
03301. 603-228-8910. 

Perma-Power S-102 amp with 
51420 Se pack, mobile/portable PA 
unit, 12 W out, excellent condition, 
$4100. Fl Sumner, CAVU Corp, 3322 
Applegate Ct, Annandale VA 22003. 
703-9613-8894. 

Stanton 310 preamp, $ 100. L 
Schmitz, Soundtrax, 8116 Brucar Ct, 
Gaithersburg MD 20877. 301-948-
4288. 

RCA & LPB phono prearnps, RCA for 
$50 & LPB for $ 75. V Coleman, 
WXTK, 278 S Sea Ave, W Yarmouth 
MA 02673. 508-775-7400. 

New 10 kW amp under $24,000. Call 
for details. Bill Hoffman, 518-743-
1601. 
Crown DC 150 amp, silver face, 
$250. Wilsound, 4400 Old Lebanon 
Rd, Campbellsville KY 42718. 502-
789-1505. 

Want To Buy 

Various WE monitor, PB, pwr line & 
cutter amps. RQ Studio, Larson Rd 
#4, N Reading MA 01864. 508-664-
0174. 

LPB RB-1 linear amp & FMS-2500 
FM stereo modulator, must be in 
working condition in need of mini-
mum repairs. G Phillips, WLNC, POB 
925, Laurinburg NC 28353. 910-276-
0000. 

ANTENNAS/ 
TOWERS/CABLES 

Want To Sell 

4-bay FMD scale translator antenna, 
on 95.3, gd cond, $800; Jampro Class 
A 1 bay FM antenna on 94.3, gd cond, 
$600. R Phipps, Griffin Bdctg, 301 Jct 
Hwy #3333, Kerrville TX 78028. 210-
896-1230. 

FM - ANTENNAS 
Designed and built for your fre-
quency. Choose front 1 lo 12 
bays and five rower levels. 
Financing available. Call 

»nude Joyin at S.W.R. 
214-335-3425 

Belden RG-59 duo band 11 75 ohm 
coax cable $75/100 box. Wilsound, 
4400 Old Lebanon Rd, Campbellsville 
KY 42718. 502-789-1505. 

Andrew HJ9-50 5" air dielectric, 500' 
on spool w/connectors on 1-80 
Central Iowa, $8000. R Henry, WPIO, 
505 Josephine St, Titusville FL 
32796. 800-326-8890. 

Andrew 78 ARM EIA flanged connec-
tor for 3" Heliax, $175; Andrew splice 
for 3" Heliax, $250; Cablswave EIA 
flanged connector for 3" Hellas, $175. 
A Chatman, WXCV, POB 1408, 
Crystal River IL 32623. 904-795-
7220. 

ERI FM7AE 7-oay HP 1987 model 
w/de-icers, 10f1.3 MHz. J Zicherie, 
WISM, 1819 Mitchell Ave, Eau Clairs 
WI 54701. 715-836-9476. 

TOWERS...bought and sold. Call 1-
800-393-2266 

Want To Buy 

Low power CP FM antenna on or 
near 95.9 MHz. E Moody, KJEM, 216 
N Main, Bentonville AR 72712. 501-
273-9039. 

Part or complete Phelps Dodge 
CFM HP antenna on or near 93.3; 
also need ctr teed section from 
Phelps Dodge CFM-HP antenna sys-
tem, freq does not matter. E Moody, 
KJEM, 216 N Main, Bentonville AR 
72712. 501-273-9039. 

ERI Rototiller-type low power anten-
na, 3 or more bays, must be at 107.1 
or higher. P Delaney, KKRF, 212 S 
Division, Stuart IA 50250. 507-895-
2065. 

Rohn 45 tower, 160' with any acces-
sories; Phelps Dodge or similar 6 bay 
low or medium powered CP antenna 
in good condition on or close to 92.3 
Mhz and 3 bay low powered antenna 
at or near 99.5 Mhz. K Diebel, 1207 
Louisa St, Rayville LA 71269. 318-
728-5852. 

AUDIO MODUCTION 

Want To Sell 

dbx 165X (2). over easy limiter com-
pressor, $150 ea. R Phipps, Griffin 
Bdctg, 301 Jot Hwy #3333, Kerrville 
TX 78028. 210-896-1230. 

UREI parametric EQ. $300; BBE 
Sonic Maximizer 822, stereo/bal-
anced, $250. R Payne, Song 
Sketches Prod, 15112 Totten PI, 
Shelby Twp MI 48315. 313-786-1767. 

Barcus-Berry 202R ( 2), $200 ea, 
FOB Austin. .1 Block, The Prod Block, 
906 E Fifth St, Austin TX 78702. 512-
472-8975. 

Op Amp Labs mic to line-level pre-
amplifier, 2 channels in custom 
chassis with power supply, will 
accept one more preamp modules, 
$50. C Scherer, WDOK, One Radio 
Ln, Cleveland OH 44114. 216-696-
0123. 

Eventide BD-941 broadcast delay 
line with 3, 6, or 12 sec delay, $975; 
UREI BL-40 Modulimiter, mono com-
pressor limiter SN 632, $250. R 
Chambers, KSUE, 3015 Johnstonville 
Rd, Susanville CA 96130. 916-257-
2121. 

Looking for Audio Bargains? 

We BUY*SELL*TRADE 
QUALITY USED EQUIPMENT 

317-962-8596 

al i-ta.FeRteli 
ALLIED= 

dbx 157 NR (4), simul type-1 encode/ 
decode, indiv level controls each chan-
nel to match -10 thru +8, 2 units need 
repair, manual, $350 for all/BO plus 
shpg. J Mehne, Clearwater Audio 
Recdrs, 611 E Miller Rd, Ithaca NY 
14850.607-277-0540. 

Correlation / Phase Indicator 

A compact alternative to XII displays for 
Stereo / Mono Compatibility Checks 
Tape Head Azimuth Adjustment 
Transmission Path Evaluation 
Stereo / Mono Identification 

Signal Polarity Testing 
CPI-300 - 5265 

recording studio services 
PO BOX 3004 

Hendersonville, TN 37077 
Ph: 615.824-9300 Fax: 615-824-9303 

Comp 71,3436,311 

Circle 26 On Reader Service Cord 

ADC 144 Pt TT patchbeys, excel 
lent condition, 1 rack space, 3 rows 
of 48, top 2 rows normalled, $ 129 
(you remove old wiring) or $ 199, we 
totally refurbish with new front panel, 
ready to install. TT cords at cost 
with purchase! /Uso ve PB's. Audio 
Village, POB 2902, Palm Springs CA 
92262. 619-320-0728, or Fax 619-
320-2454. 

Pacific Recorder LS-4 switcher, 
LSM-10 mon switcher, Audiometrics 
8-2 dist amps. P James, 414 
Washington, Defiance OH 43512. 
419-782-8591. 

SAVE 
$300 
ON T T • 
144 POINT PATCH BAYS 
brokers of fine and coarse used equipment 
audio village 619/320-0728 

_ 0000 
00 00 

000 

Sony PCM-501ES digital recording 
adapter (3), $1800 ea plus freight; 
other assorted audio broadcast 
equipment, call for list. Linda, 800-
521-2537. 

Fostex 4010 SMPTE reader/genera-
tor, $325. B Seifried, Eclair 
Engineering, 221 Pine St, Florence 
MA 01060. 413-584-6767. 

Want To Buy 

Fairchild 600 conac or 602 Conex 
high freq limiters. J Gangwer, 942 
32nd St, Richmond CA 94804. 415-
644-2363. 

AUTOMATION 
EQUIPMENT 

Want To Sell 

IGM EC automation system, new, 12 
stereo inputs, mono outputs, line 
amps, VUs silence sensor, etc, has 
live assist control package, also 
capable of satellite programming, all 
software manuals, source cables 
included, BO. C Gennaro, WJMS, 
222 S Lawrence, Ironwood MI 49938. 
906-932-2411. 

IGM InstacertsiGo-Carts, (2) stereo 
48 tray Instacarls touch pad on front 
panel, $100 ea; (2) stereo 42 tray Go-
Carts, good condition, $500 ea, buy 
any two, get rack free. D Greer, 
WDZZ, 1830 Genesee Twrs, Flint MI 
48502. 313-238-7300. 

SMC MSP-1 automation system 
complete with (4) Otan ARS-1000 R-
Rs, (3) 35ORSB stereo Carousels, 
SMC 712 dual cart player, all in 3 
matching SMC custom delux racks, 
manuals, currently in use, $6000/80. 
R Wynne, KFLS. 503-882-4656. 

ITC 750 play only reels ( 4) for - 
automation, $ 150 ea/$500 all, get 
rack free & 10 music reels free for AC 
format. D Greer, WDZZ, 1830 
Genesee Twrs, Flint MI 48502. 313-
238-7300. 

Cones CG25A 25 Hz tone gen, 
adjustable tone levels, timing intervals. 
P Ba/Ion, KMCM, 1218 Pioneer Bldg, 
St Paul MN 55101. 612-222-5555. 

Harris 9001 automation w/(2) Otani 
ARS-1000, (2) IGM 24 Go-Cart, (2) 
single play ITC cads; also second 
system for spares or standby w/Brain, 
switcher, pwr supply, terminal key-
board & manuals, $4000/BO. R 
Wynne, KFLS. 503-882-4656. 

SMC MSP-1 automation controller 
w/all cables, works, BO. B Ladd, 
WNRR, 108-1/2 E Main, Bellevue 01-1 
44811.419-483-2511. 

IGM RAM automation controller, 
stereo 6 source switcher, line, que 
amps, VU meters, silence sensor & 
update clock w/source cables, live 
assist remote box all manuals, BO or 
will trade for FM exciter suitable for 
standby, preferably on 99.7. C 
Gennaro, WJMS, 222 S Lawrence, 
Ironwood MI 49938. 906-932-2411. 

Harris 9000, ( 4) Otan ARS-1000 
reels, (3) SMC 350 mono Carousels, 
input terminal, printer & manuals, 3 
racks, recently removed from service, 
$2500. A Chatman, WXCV, POB 
1408, Crystal River FL 34423. 904-
795-9595. 

SMC 350 stereo Carousels (6), will 
sell one or all, you pay shpg, $300 
ea. J Leutzinger, KFSB, 2620 
Dogwood Rd, Joplin MO 64821. 417-
624-1310. 

Carousels 250 Serles (3), $250 ea; 
Carousels 350 Series ( 2). $400 ea; 
Audiofile A2, $400; Cetec 7000 
automation, terminal, 5046 event 
memory, several source cards, 
$1200; ITC 760 R-R decks (2), $300 
ea. E Moody, KJEM, 216 N Main, 
Bentonville AR 72712. 501-273-9039. 

Schafer 903 automation system 
w/Wyse terminal encoding system, 
(5) R-R decks 2.5 Audiofiles, printer, 
remote control. (5) racks, all service 
manuals, spare parts kit, $3000/80. 
B O'Connor, KDES, Palm Springs 
CA. 619-325-1211. 

_le HALL  
Electronics 

1305-F Seminole Trail ( harlot (es% ilk 22901 

Here are just some of the 

bargains we have in stock: 

Otani MTR-I0 reel w/CB-I09 autolocator 

Otan i MX-505011 reel 12) 

Orban 674A stereo equalizer 

Orban 424A stereo compressor/limiter 

Tascam 133 stereo cassette w/cue track 

Valley. 610 stereo compressor/limiter 

Ramko RS- I616 routing switcher 

BE FX-30 FM exciter (2) 

ITC Delta 3D stereo cart player - 

ITC Delta stereo record amplifier - 

Urei equalizers - most models available 

Sennheiser 1 11) - 40 H stereo headphones - 

Eventide H-30008 harmonizer - (1 only) 
Alt ronic Research 25kW water cooled load - 

CBS Audimax RIIZ TUBE TYPE ACC ( as is) (3) 

EMT-140 TUBE TYPE plate reverb (2) 

NEW 

NEW 

NEW 

NEW 

NEW 

$ 2.995 

$ 1.295 

$ 495 
$ 395 

$ 495 

$ 395 

$ 595 

$ 2.596 

$ 1.995 

$ 495 

CA1.1. 

$ 52 

$ 1,995 

$ 495 

$ 95 
$ 1,595 

Call us for the best new & used equipment! 

You won't believe what $ 299* will 
buy for your production room! 

Full stereo digital effects for your prod room from the ART 

FXR Elite what! 

Here's what you get: 

• Full bandwidth fidelity in stereo 

• True 16 bit digital audio processing with VLSI technology 

• Over 250 presets with the ability to vary parameters and 

store new settings 

• Reverb only model FXR also available for $ 219* 

• (Your HE price is much lower!) 

Great products at even better prices! 

111- 1t 

D im 

(804) 974-6466 Fax: (804) 974-6450 

100W to 500W 

Solid State 

11Mrente 

• Single tube grounded grid output 

with solid state IPA 

• Modular construction using quality 

standard components 

• CD quality audio 

• Power levels from 100W to 20KW 

• Fulll 1 year warranty 

(ide ( 108) Oa Reader Service Card 
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AUTOMATION EOUIP...WTS 

Harris 9002 (5) ITC 750/770 PBs, 48 
tray mono Instacart, (3) cart dock 
Pas, (2) VDTs, manuals & schemat-
ics, in use. J David, KMPL, POB 907, 
Sikeston MO 63801. 314-471-1520. 

ITC R- R's (4); Schafer 903 with 
many extra cards with logging; (5) 
Carousels; ( 2) Audiofile II; 
SP1OMK2 TTs (4); Otan ASR1000 
R-R, new; Centurion 12 channel 
mono audio console; Criterion cart 
machine; Gates stereo 80 console, 
all at BO. R Taylor, WHEN, 620 Old 
Liverpool Rd, Liverpool NY 13088. 
315-457-6110. 

SMC ESP-1 Carousel plus complete 
ESP-1 equipment; (2) steel equip-
ment racks on rollers, completely 
wired, $ 1000/SMC, $500/rack. M 
Taylor, KNEO, ROB 845, Neosho MO 
64850. 417-451-5636. 

CART MACHINES 

Want To Sell 

Audicord PB only ( 2) in gd cond, 
$350 ea. R Phipps, Griflin Bdctg, 301 
Jct Hwy #3333, Kerrville TX 78028. 
210-896-1230. 

-,111111> ()teal Prices on original 

equipment tape heads 

I j loi I1C, BE, I idelipac, 

e lascam & others! 

_etikEle_L 
Electronics 

(804) 974 6466 • I AX 

ITC 99 R/P w/ELSA, no heads, capa-
ble of stereo use, needs interconnect 
cables, BO. C Scherer, WDOK, One 
Radio Ln, Cleveland OH 44114. 216-
696-0123. 

ITC 99B R/P in gd cond, BO. S 
Michaels, GMN Inc, Box 2205, 
Cincinnati OH 45201. 606-572-9446. 

BE 5302 & 5310 triple cart RIP, good 
condition, Best Offer; IGM 10A single 
deck player, good condition, Best 
Offer; Delta stereo R/P, Best Offer. R 
Fries, WVSY, POB 7932, 
Charlottsville VA 22901. 804-973-
2200. 

No 
matter 

how 
you 

stack 
it... 

Nobody reconditions 
tape heads like JRF. 
• Heads restored to new performance 
Tee at a fraction of new cost 

• Cart machines and all open 
reel formats 

• Full line of replacement heads for 
all manufacturers 

Experience the difference experience 
makes. Ask around. Nobody treats you 
or your heads better than .112F. 

Mfr!!!!:! 
AGNETIC SCIENCES 

249 Kennedy Rd . Greendell, NJ 07839 

(201)579-5773 Fax (201)579-6021 

BE BEFSD 100 splice finder, nice 
cond, $275. L Snyder, MB Inc, Box 
182, Floral Park NY 11001. 718-347-
2940. 

BE 5300C tripledeck, stereo, PB, 
mint less than 50 hrs, BO. R 
Kaufman, Rams Prods, POB 462247, 
Garland TX 75046. 214-271-7625, 
after 3PM CDT. 

Want To Buy 

ITC stereo R/P, mono FVF'. M Harris, 
KDOK, POB 1330, Tyler TX 75710. 
903-593-2519. 

ITC, BE, FIcielipac cart machines: 
single, triple, mono, stereo, play & 
record/play. Call M O'Drobinak O 
619-758-0888. 

CASSETTE & REEL-TO-
REEL RECORDERS 

STUDER SERVICE 
SPECIALIST 

Thousands Serviced • l'ilheatahle Rates 
Preeisiiin Capstan Resurlacing 

Audio Advantage 
Tel (615)742-3834 FAX (615)254-8826 

PRICE-QUALITY-SERVICE 
Let Prove II 

Want To Sell 

Sony 770-2 portable, 2 trk, 7.5-15, 
addtl 1/4 trk PB head, variable speed 
DC servo capstan, manual, needs 
some work, $350/BO plus shpg; 
Revox 700, 2 trk, 15-7.5-3.75, rack-
mount, DC servo capstan, constant 
tension transport, works but tough 
shape, 1 VU meter dead, manuals, 
$200/80 plus shpg. J Mehne, 
Clearwater Audio Recdrs, 611 E 
Miller Rd, Ithaca NY 14850. 607-277-
0540. 

Berlant-Concertone 23 custom 
stereo Series 20, circa 1959, mostly 
working w/schematics, free, just pay 
shpg. C Dunnam, Linear Research, 
5244 Perry City Rd, Trumansburg NY 
14886.607-387-3411. 

Revox PR99, gd cond, BO. R Fries, 
WVSY, POB 7932, Charlottsville VA 
22901. 804-973-2200. 

Tascam 2640-25 cassette duplicator 
16:1, high quality, BO. P James, 414 
Washington, Defiance OH 43512. 
419-782-8591. 

EMPLOYMENT 
To place ads in this section, use the ActionGram form. To respond to box numbers write 

Radio World, PO Box 1214, Falls Church, VA 22041. Attn: _ _ 

POSITIONS WANTED 

Experienced GM w/proven track record 
of turnarounds, hands on mgmt style, 
workaholic, drive to succeed, former 
major market sportscaster, avail immed. 
Ed Edwards, 813-366-0732. 

Hands on Engineer w/over 30 yrs of 
AM/FM/TV. MF/HF/UHF background, 
desires position with Intl SW bdctg facili-
ty, FCC Gen SBE Cert, IEEE, AE 
Degree. Lou, 904-383-1002. 

Exper GM-OM w/unbeatable track 
record is fired up to make your statio the 
community's most well known, former 
major market sportscaster. Big Ed 
Edwards, 4009 17th St, Sarasota FL 
34235. 813-366-0732. 

CE w/big production voice & over 15 
yrs hands-on eng exper seeks CE posi-
tion w/production, strong troubleshooting, 
RF & computer skills. G Morgan, 704-
563-8676. 

AAS Grad, 3 yrs on- air, seeks FT 
announcing, CHA, AC, AOR, Light Talk, 
CHA PD potential. Brian, 1104 Park 
Circle, Conyers GA 30207. Atlanta area 
only. 

The skills and talents of some broad-
casters have been known to unravel; 
invest your trust in this poetic announcer 
who is ready to travel. Mike, 405-733-
7859. 

Recent broadcasting graduate seeking 
an on-air position, gd prod skills, fast 
learner, will relocate. Chris, 405-631-
6758. 

Experienced news reporter/anchor, 
worked wiNY/NJ medium market sta-
tions, great writing & announcing skills, 
news hound, seeks midwest opportunity. 
MC, 908-940-9179. 

Pleasant voice, friendly personality, 
career oriented female seeks relocation 
to AZ, CA, or NV areas, gifted writer, full 
of excitement. Barbara Ann, 405-872-
9384 

General Manager, 15 yrs exper, seeks 
similar position with US radio station. 
Send replys to J Riordan, do D. O'Hara, 
1 Kimball Ave, Yonkers NY 10704. 

Experienced pro seeks Midwest market, 
for FT shift, currently employed in 
Michigan doing Country, gd production. 
Jack, 906-643-8569 or 414-242-4357. 

Country/AC, currently AM drive/MD, 
humorous, topical & great phone voice. 
Mike, 707-253-8548. 

Experience isn't only years! Hire Janet, 
502-895-5888. PT announcing, program-
ming aspirations, computer literate, in 
radio since 1980 w/mktg expon, serious 
inquiries only. 

ABOUT OUR EMPLOYMENT SECTION 
HELP WANTED: Any company or station can run ' Help Wanted' ads for 
$1.50/word or buy a display box for $60/column inch. Payment must accompany 
insert, use your MasterCard or VISA; there will be no invoicing. Blind box num-
bers will be provided at an extra charge of $ 10. Responses will be forwarded to lis-
tee, unopened, upon receipt. Call 800-336-3045 for details. 

POSITIONS WANTED: Any individual can run a 'Position Wanted' ad, FREE of 
charge (25 words max), and it will appear in the following 2 issues of Radio World. 
Contact information will be provided, but if a blind box number is required, there is 
a $ 10 fee which must be paid with the listing (there will be no invoicing). 
Responses will be forwarded to the listee, unopened 

Mail to: BROADCAST EQUIPMENT EXCHANGE 
PO Box 1214, Falls Church, VA 22041 Attn: Simone Mullins 

HELP WANTED 

Massachusetts AM/FM, seeking news, 
sports, announcing & production talent. 
Send resume, tape to: Corydon L. 
Thurston, Berkshire Broadcasting, Box 
707, No. Adams MA 01247. EOE. 

ENGINEER 
Sought for Airport lighting and 

accessory equipment design. 
Must have sales and manufac-

turing experience with the 

desire to develop new product 
line. All replies will be confiden-

tial. Send detailed resume to: 

Radio World, POB 1214 

Falls Church, VA 22041 

Attn: Box 893-01-26-02RW 

TOO MANY OPENINGS! 
We have too many openin‘;s 
not enough ix)ople to fill them. II 
you're serious about your career. 
you'll find we're just as SOIROUtt 
about taking you to the next 
level! I lir nitwits of openings fer 
air talent, news, management. 
production 8t sales personnel & 
also downs el engineering posi 
Lions available in all aspects rtl 
broadaisting.. All you do is sub 
scribe. Igo % of your oay no 
contracts!! Ask about our FREE 
referrals, FREE resume bank, 
13I3S & Rapid Access System. 
You'll be surprised at how inex 
pensive we me. check us out! 

BROADCAST 

EMPLOYMENT WEEKLY 

1-800-922-JOBS 
1 I»,Vlleat lix,iie Ave. 

Nampa, II) 836,1 
Incril 131113. MernIrr 

RacJi® Werld 
l'or advertising rates, call Si111011C at 

1-800-336-3045 

Tascam 112B, excel cond, $520; 
MCI JH1624, 16 trk, 2" analog 
recorder, mint cond, 100 hrs on new 
lapped heads w/auto-locate type 3, 
manual, call for details. R Payne, 
Song Sketches Prod, 15112 Totten 
PI, Shelby Twp MI 48315. 313-786-
1767. 

HEAD RELAPPING/ 
REPLACEMENT 

All tape and film formats 

30 years experience 

lee = 

350 N. Eric Drive 

Palatine, IL 60067 

708-358-4622 

Revox G-36 Mark Ill tube recorder, 
excellent condition, BO; Tandberg 
6000X, 3 speed, excellent condition, 
BO. R Rhodes, Roger Rhodes Music, 
POB 1550, NY NY 10101. 212-245-
5045. 

Ampex AG-440-B, 2 track, 7.5-15, 
addll 1/4 track PB head with both 
scrape flutter idlers, synchronous 
capstan, spare hold-downs & 
pinchroller in Ampex roll-around, 
manual, excellent condition, 
$1400/80 plus shpg. J Mehne, 
Clearwater Audio Recdrs, 611 E 
Miller Rd, Ithaca NY 14850. 607-277-
0540. 

RE VOX PARTS/SERVICE 

Cassette-CD-Open reel 
Rebuilt B77s, $900!" 

Capstan resurfacing, ALL BRANDS. 

JM TECHNICAL ARTS 
30 Music Sq. W. # 156 

Nashville, TN 37203 (615) 244-6897' 

Tascam 32 (2) in excellent condition, 
low hours, $600 ea. K Thomas, Rebel 
Recdg, 5555 Radio Ln, Jacksonville 
FL 32205. 904-388-7711. 

Tascam MS-16 1" 16 track with inte-
gral dbx, excellent condition, factory 
stand, fancy remote/locator, $3750, 
FOB Austin. J Block, The Prod Block, 
906 E Fifth St, Austin TX 78702. 512-
472-8975, 

Otarl MK-III 8 trk, $ 1995; Eventide 
H3500 Ultra-Harmonizer, $2495; 
Auditronics 110A 18 chnl Grandson, 
$495; Kurzweil K1200 Pro-88 key-
board, $ 1595. St John Productions, 
504-464-8881, 

Pioneer RI-1050, 2 track & 1/4 track 
headblocks, 15-7.5, balanced mic 
inputs, edit/cue lever mod, needs 
rewind switch, manuals, $200/Best 
Offer plus shpg. J Mehne, Clearwater 
Audio Recdrs, 611 E Miller Rd, Ithaca 
NY 14850. 607-277-0540. 

Scully 250 2 trk R-R ir, homemade 
cabinet, seems to work, BO. J Wells, 
Sound Arts, 8377 Westview, Houston 
TX 77055. 713-464-4653. 

Otani ARS 1000 ( 4) interfaced to 
operate on SMC automation system, 
will sell one or all, $450 ea. J 
Leutzinger, KFSB, 2620 Dogwood 
Rd, Joplin MO 64821. 417-624-1310. 

Ampex AG440 8 track, excellent con-
dition, 10 hrs on relapped heads, 
$1800; Ampex 300 Series, electron-
ics modules only ( 8), $200 ea. B 
Seifried, Eclair Engineering, 221 Pine 
St, Florence MA 01060. 413-584-
6767. 

STUDER/REVOX 
Factory Authorized Service 

'Superlative Service' 

STUDIO-SONICS 
450 W Rand Road 

Mt Prospect IL 60056 

708-670-0025 

Recorder heads, used Scully mono 
& 2 track, $25-50, AIR 100's, 3M 
M79-16 & 8's, Otan 1/2" 8 tracks, 
$495. W Gunn, 619-320-0728. 

Otarl Mark II-1V 1/2" 4-track, multi-
track, mint, less than 50 hours, Best 
Offer. R Kaufman, Pams Productions, 
POB 462247, Garland TX 75046. 
214-271-7625, after 3PM CDT. 

Tascam 112R cassette decks, 3 
head, auto reverse, source/tape mon-
itoring, pitch control, $395. Pro Digital 
Inc., 215-328-6992. 

Technics RS-270X with Dolby B & 
dbx II NR scheme, excellent condi-
tion, $225; remote control for RS-
270X, $30. L Snyder, MB Inc, Box 
182, Floral Park NY 11001. 718-347-
2940. 

Panasonic SV 3700 rack mount digi-
tal audio tape decks (6) in excellent 
condition, 9 months old, $900 ea or 
all for $5000. W Specht, KHAS, 906 
W 2nd St, Hastings NE 68901. 402-
462-5101. 

AKAI GX6300-55 1/4", 4 track, 
Quadra-Sync 10.5" reels, $250. L 
Schmitz, Soundtrax, 8116 Brucar Ct, 
Gaithersburg MD 20877. 301-948-
4288. 

RCA RT-21, vgc, spares for electron-
ics, manual, needs capstan solenoid, 
$400; FT in original case, very good 
c, $ 175. V Coleman, WXTK, 278 S 
Sea Ave, W Yarmouth MA 02673. 
508-775-7400, 

Otani MX5050 B-2HD 2 track (6), 
good working condition, $795 each 
plus freight or $4500/all; other equip-
ment available, call for list. Linda, 
800-521-2537. 

Ulm 4200 Report Monitor, R-R 
stereo 1/2 track portable, 3 heads, 4 
speeds, new in box, $500. R Sumner, 
CAVU Corp, 3322 Applegate Ct, 
Annandale VA 22003. 703-968-8894. 

Telefunken M-12A stereo 1/4", as is, 
$750; Ampex 350 & 440, 2 trans-
ports, 3 headstacks, 3 sets 440 elec-
tronics, 440 remote & roll around 
case, $500. R Friedman, 1137 
Recording, 1137 Fillmore St, 
Baltimore MD 21218. 410-889-4228. 

NORTRONICS 
REPLACEMENT 
TAPE HEADS 

Test Tapes. Degaussers, 
Gauges. Cleaners, Swabs. 

Lapping Films, 
Splice Bars/Tabs. 
and Demagnetizers 

SEQUOIA 
ELECTRONICS 
4646 Houndshaven Way 
San Jose, CA 95111 
(408) 363-1646 

FAX (408) 363-0957 

16 trk 2", $3450; Otan 1" 8 track, 
$2450; 5050 III-8, $ 1950; Ampex 
ATR800 mono, $750; Tascam 25-2, 
$750; Tascam 52 mint, $ 1200; MCI 
Locator III, $ 1195; Ampex AG350 
solid state electronics, $ 100/ch. W 
Gunn, 619-320-0728. 

Want To Buy 

Sony TC-105 motor in good condi-
tion. D Neish, Mobile Tadio Comm, 
Box 100, Chester SD 57106. 605-
489-2497. 

Fostex PD-2 portable 4-head time 
code DAT recdr. G Warren, 3715 N 
Lakewood, Chicago IL 60613. 312-
327-4785. 

Marl MX 5050 III, 1/4", 2 track, late 
model, must be in excellent working 
condition. Susan Kemes, True North 
Productions, POB 984, Homer AK 
99603. 907-235-5194 or FAX: 907-
235-3414. 

Cooper ARPC resolver & time code 
interface for Nagra; Nagra OSEF bal-
anced input preamp. G Warren, 3715 
N Lakewood, Chicago IL 60613. 312-
327-4785. 

Scully ' 100' recorders, record/play 
amplifiers, 8, 16, 24 track heads. 
Sequoia Electronics, 4646 
Houndshaven Way, San Jose CA 
95111.408-363-1646. 

Spotmaster TP-6013 tape timers from 
cart tape winders (TP-1A or TP-1E1). 
Mel Crosby, 408-363-1646. 

Ampex ATR100 taperecorders for 
parts. Circuit cards, heads, motors, 
machine parts, or electronic parts. 
Call 818-907-5161. 

CD PLAYERS 

Want To Sell 

Denon DN-970FA CD cart player, 
new in box. Originally $ 1850, sell 
$1295. Pro Digital Inc., 215-328-
6992. 

COMPUTERS 

Want To Sell 

Franklin 8086 IBM compatable com-
puters ( 2), floppy drive & 20 meg 
hard drive, mono monitor, $300 ea. E 
Moody, KJEM, 216 N Main, 
Bentonville AR 72712. 501-273-
9039. 

Want To Buy 

Radio Shack TRS-80 model 4 want-
ed for back up, no junk, must in gd 
cond. Jack or Shirley, WENT Radio, 
Harrison St Ext, Gloversville NY 
12078. 518-725-7175. 

CONSOLES 

Want To Sell 

Sparta 8 pot, works, but better as 
parts source, will trade. S Callahan, 
Talking Info Ctr, Enterprise Dr, 
Marshfield MA. 617-834-4400. 

Audltronics 110-B special 48 trk 
plus dual foldback mixing board, as 
is, BO. U George, 840 8th Ave, NY 
NY 10019. 212-969-0240. 

Tascam 5 w/R-R 12-4, Tascam 40-4 
w/dbx R-R, Tascam 25-2 1/2 R-R, 
Olen 5050, BO. P James, 414 
Washington, Defiance OH 43512. 
419-782-8591. 

Shure FP-31 3 channel mono 
mixer/case, used in good condition, 
$500. Raider Productions. 215-889-
9565. 

CAD Maxcon mixing console, 16 
input, C frame, 36 panel with addi-
tional ribbons, stereo buss, 8 monitor 
buss panels, PS-2 supply with sepa-
rate for meter bridge. Type 1 master 
modules, mint condition, call for 
details, $6200. R Payne, Song 
Sketches Prod, 15112 Totten PI, 
Shelby Twp MI 48315. 313-786-
1767. 

Microtouch 5 channel stereo, $500. 
G Erway, KKSB, 1330 Cacique, 
Santa Barbara CA 93103. 805-563-
1444. 

Tascam M216 16 channel mixer, 
$825; Audio Technica 4 track 6 chan-
nel mixer, $825. G Fitzgerald, 
Fitzmusic, 37-75 63rd #829, 
Woodside NY 11377. ( no phone # 
given) 

Tascam 513 mixer, 8x4, 2 band EQ. 
2 sends, talkback module, spare 
Master Module, spare blank, wood 
shipping crate, documentation, PB-
64 patchbay w/cables, gd cond, 
$800/80 plus shpg. J Mehne, 
Clearwater Audio Recdrs, 611 E 
Miller Rd, Ithaca NY 14850. 607-277-
0540. 

Soundworkshop 1208-EX, 12 input, 
parametric EQ, separate monitor 
system, mint condition, $ 1500. C 
Volpe, Volpe Recdg, 5210 Silver 
Spring Rd, Perry Hall MD 21128. 
410-931-1163. 

Roland CompuEditor, automated 
fader package, SMPTE based w/15 
long throw ALPS faders, 15 chnls of 
voltage controlled gain elements (2), 
$500. B Seifried, Eclair Engineering, 
221 Pine St, Florence MA 01060. 
413-584-6767. 

Auditronics 110A 2 channel/4 chan-
nel, 2 stereo inputs, 4 mono inputs 
with EQ. foldback, 2 echo returns, 
144 pt IRS patchbay, 4 VU meters, 
$2500/80. L Schmitz, Soundtrax, 
8116 Brucar Ct, Gaithersburg MD 
20877. 301-948-4288. 

Ward Beck bdct console, 26 in, 9 
out, fully parametric EQ, dynamics 
modules, 4 subs, 4 aux, P&G faders, 
$4500. R Friedman, 1137 Recording, 
1137 Fillmore St, Baltimore MD 
21218. 410-889-4228. 
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CONSOLES...VVTS 

Shure M-67 original condition, $ 150. 
V Coleman, WXTK, 278 S Sea Ave, 
W Yarmouth MA 02673. 508-775-
7400. 

RCA BT15AD dual mono channels, 2 
VU meters solid state, nice condition 
with manual, $250. R Elm, WWJC, 
1120 E McCuen, Duluth MN 55808. 
218-626-2738. 

Audioarts/Wheatstone 8X 8 track 
recording console with 16 inputs 
expandable to 24, LED meter bridge, 
console support legs. Privately 
owned, excellent condition. $3900. D 

While, WROK, POB 6186, Rockford 
IL 61125. 815-399-2233. 

Want To Buy 

Neve BCM 10, or any small 
broadcast console made by Neve. J 
Wells, Scund Arts, 8377 Westview, 
Houston TX 77055. 713-464-4653. 

RCA BC-19A or BC- 19B, 4 mixer 
stereo board. M Harris, KDOK, POB 
1330, Tyler TX 75710. 903-593-2519 

DISCO-PRO SOUND 

EQUIP 

Want To Sell 

Roland DEP 5 sound processor, 
$400. Wilsound, 4400 Old Lebanon 
Rd, Carrpbellsville KY 42718. 502-
789-1505. 

Complete 4 track studio, Tascam, 
Symetnx, etc, mint condition, over 
$14,000 invested, Best Offer. B 
Callahan, 489 Hastings St, Boca 

Raton FL 33487. 407-241-4942. 

Want To Buy 

Altec 604, Altec/WE 755s, WE 
speakers & system. L Blackmon, RO 
Studio, Larson Rd #4, N Reading MA 
01864. 508-664-0174. 

FINANCIAL SERVICES 

EQUIPMENT 
FINANCING 

ON AL, 

RADIO EQUIPMENT 

• Easy to qualify 

• Fixed-rate, long-term 
leases 

• Any new or used 
equipment 

is 100% financing, no 
down payment 

• No financials required 
under S50,000 

• Refinancing existing 
equipment 

iMw EXCHANGE 
Baum 11 NATIONAL 

FUNDING 

Call Mark Wilson 

(800) 275-0185 

LEASING AVAILABLE 

1-900 a lines available. Great for 
opinion lines, contest and information 
lines. Call Bill at 916-344-2504. 

LIMITERS 

Want To Sell 

Aphex 250 Aural Exciter Ill, as new 
condition, original crate, manual, 
$675. J Ying, 140A, Bellevue Ave, 
Newport RI 02840. 401-846-9743. 

Allison Kepex 8 channel in 19" pow-
ered rack, can fix 8 more channels in 
rack, BO. J Wells, Sound Arts, 8377 
Westview, Houston TX 77055. 713-
464-4653. 

Solid Statesman AGC and limiter; 
Audimax 4440A & 4450A, discrimi-
nate audio processor & 2 older 
Volumax's, will trade. S Callahan, 
Talking Info Ctr, Enterprise Dr, 
Marshfield MA. 617-834-4400. 

Optimod 8000A, 8100, 8200, good 
condition, $ 1500-$8000/130. S 
Michaels, GMN Inc, Box 2205, 
Cincinnati OH 45201. 606-572-9446. 

dbx 160X comp/limiter, Fostex digital 
delay, Orban 672A EQ, Tapco 4400A 
stereo reverb, BO. P James, 414 
Washington, Defiance OH 43512. 
419-782-8591. 

UREI 1176 good condition, $475. V 
Coleman, WXTK, 278 S Sea Ave, 
W Yarmouth MA 02673. 508-775-
7400. 

Optimod 8000A, good condition, 
$1200/80; Aphex 300 Compellor, 
stereo, $500/80; Aphex Aural 
Exciter, stereo, $500/80. D Mussell, 
Broadcast Engineering Srvs, POB 
2542, Aptos CA 95001. 408-688-
5209. 

Orban Optimod 8100 A/1 with Tesar 
card 5 & original card 5 in excellent 
condition; Tesar Audio Prisms ( 2), 
excellent condition; MSI CP-803 com-
posite clipper in excellent condition, 
all equipment complete with mauals, 
to be sold as complete processing 
system, $6000/all. T Jenkins, KNFM, 
2911 La Force Blvd, Midland TX 
79711. 915-563-5636. 

Orban 424A w/chnl gated compres-
sor/ limiter, de-esser, $500. L 
Schmitz, Soundtrax, 8116 Brucar Ct, 
Gaithersburg MD 20877. 301-948-
4288. 

Gates/Harris M6629 Solid 
Statesman AGC, $75. R Elm, VVWJC, 
1120 E Mc-Cuen, Duluth MN 55808. 
218-626-2738. 

Want To Buy 

Dolby SR 280 CAT cards ( 2) for 
Dolby SR NR. G Warren, 3715 N 
Lakewood, Chicago IL 60613. 312-
327-4785. 

Fairchild 670 or 660 tube compres-
sor/ limiter, Teletronics LA-2A tube 
compressor/limiter or UREI LA-3A 
solid state compressor/limiter, call 

after 3PM CST. 214-271-7625. 

MICROPHONES 

Want To Sell 

Audiorechnica 811 bi-directional, 
new, $ 150; Gitzo 14' fishpole/internal-
ly wired w/AT mic mount, used, gd 
cond, $ 125. Raider Productions, 215-
889-9565. 

Sennheiser 441, new, never used 
w/all papers & response curves, 
$420; Neumann U87Ai, new, never 
used w/all papers & Gotham box, 
$2400; Beyer M-201 cardioid dynam-
ic ( pr), mint cond, $ 180 ea/$350 pr; 

Sennheiser 421, excel cond, $320; 
CAD condenser mic, mint cond, box 
& all papers, $580. R Payne, Song 
Sketches Prod, 15112 Totten PI, 
Shelby Twp MI 48315. 313-786-1767. 

Neumann NKMU par supply for 
KM56 mic, never used, $225; 
Neumann U-67 w/pwr supply, like 
new, $2895. F Virtue, Virtue Recdg, 
8811 Rising Sun Ave, Philadelphia 
PA 19115. 215-763-2825. 

EV 103 like 365A, gd cond, XLR 
mount, many avail, $35 ea. U 
George, 840 8th Ave, NY NY 10019. 
212-969-0240. 

AKG The Tube mic, $2600; AKG 421, 
$275; (2) Beyer M160 ribbon mics, 
$550. G Fitzgerald, Fitzmusic, 37-75 
63rd #829, Woodside NY 11377. (no 
phone # given) 

Shure SM 82 unidirectional mic, 
$275/80. J Daniels, WRAV, 333 
Delaware Ave, Delmar NY 12054. 
518-439-0945. 

Audio Technics C87 cardioid con-
denser mics ( 12), like new, $ 150 ea. 
R Suraci, Fine Art Prod, 67 Maple St, 
Newburgh NY 12550. 914-561-5866. 

Gefell Neumann UM57 tube mics, 
New capsules for SM2 & many oth-
ers, New AC701 tubes for Neumann 
mics, $275. W Gunn, 619-320-0728. 

AKG 414's, $695, original D12 like 
the Beatles used, $295, Sony ECM54, 
$150, Beyer M500 lk new, $300, 
Demeter 4-ch tube DI rack mt lk new, 
$875. W Gunn, 619-320-0728. 

Want To Buy 

Valley 400 mic processor in gd cond. 
S Michaels, GMN Inc, Box 2205, 
Cincinnati OH 45201. 606-572-9446. 

RCA 91-A mic desk for RCA 44 mic. 
E Kovach, 1409 Oak St, Wyandotte 
MI 48192. 313-285-9710. 

EV 666 w/connector, desk stand & 
stand clamp in excel electrical & 
physical cond. D Sites, VOA Sri 
Lanka, Colombo-DOS, Washington 
DC 20521. 202-619-1897. 

77-DX's, 44-BX's, KU-3A's On-Air 
lights. Top price paid. Fast response. 
Bill Bryant Mgmt, 2601 Hillsboro Rd, 
G12, Nashville TN 37212. 615-269-
6131. 

RCA 77DXs/44BXs ribbon, 
chrome/TV grey, gd cond, BO. R 
Kaufman, Paras Prods, POB 462247, 
Garland TX 75046. 214-271-7625, 
after 3PM CDT. 

DISTRIBUTOR DIRECTORY 
The following distributors serving the broadcast industry would be glad to 

help you with any of your requirements. 

... Canada, the Caribbean, 

Shannon to Shanghai, the 

dynamite Fifty ... 

RADIO! The beat goes on! 

CROUSE-KIMZEY 
OF ANNAPOLIS 
tops in broadcast equipment 

1-800-955 -6800 

ask for Kathleen 

CORNELL-DUBILIER 

MICA CAPACITORS 

FROM STOCK 

JENNINGS VACUUM 

CAPACITORS 

FROM STOCK 

JENNINGS VACUUM 

RELAYS 

SURCOM ASSOCIATES 
2215 Faraday Ave., Suite A 

Carlsbad. California 92008 

(619) 438-4420 

MISCELLANEOUS 

Want To Sell 

10 Double row, 48 jack, tip-sleeve 
patch panels wired to Xmas trees, 
$25 ea/BO; WE 19645 recorder con-
nector, provides 15 sec beep tone & 
output for recording telephone calls, 
needs relay, $ 35. M Muderick, 
Muderick Recdg, 101 Earlington, 
Havertown PA 19083. 

ProComm 48-position audio patch 
bays, many avail, BO. U George, 840 
8th Ave, NY NY 10019. 212-969-
0240. 

Altman 12" pan style lights w/o bulbs 
$25 ea. Wilsound, 4400 Old Lebanon 
Rd, Campbellsville KY 42718. 502-
789-1505. 

Old equip manuals, RCA, GR, 
Presto, others, send SASE for list & 
prices. V Coleman, WXTK, 278 S 
Sea Ave, W Yarmouth MA 02673. 

Tube output transformers by UTC, 
Triad, Freed, WE, Acrosound 
Peerless. L Blackmon, RO Studio, 
Larson Rd #4, N Reading MA 01864. 
508-664-0174. 

Want To Buy 

Ampex tube recorders and mixers. 
W Gunn, 619-320-0728. 

Metal Bell System ringer boxes & 
round or oval base. J Newman, Box 
1211, Newport RI 02840. 401-847-
0455. 

Radio Dramas, narrations, story's 
wanted for production; also looking 
for weird, space, alien sfx sounds. R 
Suraci, Fine Art Prod, 67 Maple St, 
Newburgh NY 12550. 914-561-5866. 

Jazz record collections, 10" LP/12" 
LP be-bop, swing, dixie, highest 
prices paid. B Rose, Program 
Recdgs, 228 East 10th, NYNY 10003. 
212-674-3060. 

Radio transformers by Chicago, 
UTC, Triad, Peerless, Freed, Sola, 
send list. J Gangwer, 942 32nd St, 
Richmond CA 94804. 415-644-2363. 

MONITORS 

Want To Sell 

Gorman Redlich EBS 
encoder/decoder, like new w/manual, 
$250 plus shpg. B Dickerson, WEAG, 
1421 S Water St, Starke FL. 904-964-
5001. 

Modulation Sciences 188 data SCA 
generator, $ 3600. R Humphrey, 
WWVA, 1015 Main St, Wheeling WV 
26003. 304-232-1170. 

Want To Buy 

EBS encoder/decoder, not to old, 
working. P Swartz, WXJC, 6831 
Holiday St, Homosassa FL 34446. 
904-621-0402. 

McMartin (buy & sell) any model. C 
Goodrich, 11435 Manderson, Omaha 
NE 68164. 402-493-1886 or fax 402-
493-6821 

RECEIVERS & 

TRANSCEIVERS 

Want To Sell 

Lafayette LT too AM,FM tuner, tube 
set, $25; Eico St-96 tuner, tube set, 
$50; Etco 2200 FM stereo tuner, tube 
set, $ 50; Harmon-Karden AM/FM 
stereo tuner, T300X, $50. J Daniels, 
WRAV, 333 Delaware Ave, Delmar 
NY 12054. 518-439-0945. 

SCA RECEIVERS-ALL TYPES 

Reading Service / Ethnic / Data 
Professional / Table 

Will work to meet your receiver needs 

DAYTON INDUSTRIAL CORP. 
(Manufacturer) 

2237 Industrial Boulevard 
Sarasota, FL 34234 

Tel: 813 351 44545 FAX: 6081 

Sony SRF-A1 AM stereo Walkmans, 
new, several left, $89. C Fox, WOLF, 
4853 Manor Hill Dr, Syracuse NY 
IJ215. 315-468-0908. 

AM STEREO RECEIVERS 
1 Pnr.,1,1• Auto 

RRADCO 
Phone/MX 708- 1 3 13 86 

McMartin TBM1000 FM. rack mount-
ed crystal controlled single chnl FM 
rcvr not at 91.5, will trade. S 
Callahan, Talking Info Ctr, Enterprise 
Dr, Marshfield MA. 617-834-4400. 

Hammarlund HQ 140 X, like new 
cond w/matching speaker & internal 
crystal calibrator, w/Q multiplier 
w/manuals, BO; Kenwood TA 2400 
HT, gd operating cond w/Ni-Cad bat-
teries, DTMF pad, battery charger & 
manual, 1.5 W, 2 meters, BO. T 
Spencer, At 1 Box 224, Bassett VA 
24055. 703-629-1161. 

Professional SCA demod card 1.va 
,,• !.••i S,•,,. 

Superadio III 8LA p, 11,4 

11 ,1.11,01(.11i 1-800-944.0630. 

Panasonic portable FM-SW-MW-31 
band receiver model RF-3100 dbl 
superheterodyne, digital frequency 
readout, rcdg jack, AC-battery opera-
tion, good shape, works perfect, 
S250/Best Offer. L Snyder, MB Inc, 
Box 182, Floral Park NY 11001. 718-
347-2940. 

Want To Buy 

Marti SCG-8 SCA generator in good 
shape, preferable set up for 67 kHz; 
Johnson portable SCA analyzer. S 
Callahan, Talking Information Center, 
Enterprise Dr, Marshfield MA. 617-
834-4400. 

RECORDING SERVICES 

CD 1-off copies from 

your DAT master. 

48 hour turnaround. 

Integrated Digital Systems 

310-478-4264 

fax: 310-444-9224 

REMOTE & 

MICROWAVE 

EQUIPMENT 

Want To Sell 

TFT 7610-Cf7610-R digital telemetry 
control, $700/80 or will trade for mod 
monitor. B Barrett, KZPI, 916 NM 418 
Lot 2, Deming NM 88030. 800-776-
2040. 

COMREX 
RENTALS 

1, 2 and 3-Line Extenders 

Switched 56 Systems 
Call Steve Kirsch for details 

Silver Lake Audio 

(516)623-6114 FAX: 377-4423 

Mobile unit in shape of Radio, great 
for remotes, promos, shows, excel-
lent attention getter, BO E Stoulig, 
Sound Traxx Prod, 224 S 2nd St, 
Ponchatoula LA 70454. 504-386-
3449. 

Gentner SPH-3A telephone interlace 
system, excellent condition with man-
ual, $ 325. R Sumner, CAVU Corp, 
3322 Applegate Ct, Annandale VA 
22003. 703-968-8894. 

PHONE: 703-998-7600 FAX: 703-998-2966 
Call Simone Mullins, Classified Ad Manager, to 
reserve space in the next issue. Use your credit card 
to pay, we now accept VISA and MASTERCARD. 

RacJil) Werld. 
5827 Columbia Pike, 3rd Floor 

Falls Church, VA 22041 

Select from these categories for best ad positioning: 

Acoustics 
Amplifiers 
Antennas & Towers & Cables 
Audio Production (Other) 
Brokers 
Business Opportunities 
Cart Machines 
Cassette & R-R Recorders 
CD Players 
Computers 

Consoles 
Disco-Pro Sound Equip. 
Financial Services 
Leasing 
Limiters 
Microphones 
Miscellaneous 
Monitors 
Receivers & Transceivers 
Remote & Microwave Equip. 
Satellite Equipment 

Classified Advertising Rates Effective January 1, 1994 

lx 3x 

1-9 col inch (per inch) $60 58 54 

10-19 col inch ( per inch) 55 52 49 

Distributor Directory 100 95 90 

Professional Card 65 60 55 

Classified Line Ad $1.50 per word 

Blind Box Ad $10 additional 

Software 
Stations 
Stereo Generators 
Tapes, Carts & Reels 
Tax Deductable Equipment 
Test Equipment 
Transmitter/Exciters 
Tubes 
Turntables 
Positions Wanted 
Help Wanted 

6x 12x 

49 

44 

85 

50 

To compute ad costs: Multiply the number of ad inches (columns x inches) by the desired 

rate schedule for your per unit cost. Example: a 3" ad at the lx rate is $ 180, at the 3x rate 

$174, at the 6x rate $ 162, at the 12x rate $ 147, etc. 
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REMOTE & MICROWAVE...WTS 

Mark 8' STL grid type, $1200/B0. M 
Grubbs, POB 1047, Luling TX 78648. 
210-875-2555. 

RENTALS 
RENTALS 

RENTALS 

CONIREX 
3-line extender 

Frank Grundstein 215-642-0978 
Audio/Video Consuhants 

Want To Buy 

Mark 4' STL dish. M Grubbs, POB 
1047, Luling TX 78648. 210-875-2555. 

Moseley 505 receiver & xmtr, prefer 
on 964.00 MHz. C Cooper, WHLC, 
Hwy 64 E Highlands-Cashiers Rd, 
Highlands NC 28741. 704-526-1045. 

Old Marti remote broadcast transmit-
ter for parts, will consider transmitter 
& receiver, also need copy of receiver 
service manual. G Phillips, WLNC, 
POB 925, Laurinburg NC 28353. 910-
276-0000. 

SATELLITE 
EQUIPMENT 

Want To Sell 

Adcom/SA 7550 sat receiver on 
Unistar ACII format, ready to go, 
removed 12/1/93, stereo block down 
converter, full set of manuals, 
$3500. J Leutzinger, KFSB, 2620 
Dogwood Rd, Joplin MO 64821. 
417-624-1310. 

outtettplic• Emote 
We SELL*TRADE*BUY 
SATELLITE EQUIPMENT 

317-962-8596 

Macom/Prodelin 161-6 10' sat dish 
with mount & feed, 8 fiberglass sec-
tions, $350. B Dickerson, WEAG, 
1421 S Water St, Starke FL 904-964-
5001. 

Fairchild Dart 384 receiver 7.5 & 15 
kHz audio cards. P BailIon, 1218 
Pioneer Bldg, 336 N, St Paul MN 
55101. 612-222-5555. 

AP satellite receiving dish, equatorial 
24" dish & mount, rear mounted 
Harris downconverter & LNB, use 
with Spacenet, GStar, Galaxy no rcvr, 
used, working, BO. MRG Prod, 516-

447-1041. 

Want To Buy 

Fairchild Dart 384 with 4 frequency 
control de-mod card, one 15K card, 
one 7.5K card, one 3K cue card. R 
Bullard or D Allan, KTYD, 5360 
Hollister Ave, Santa Barbara CA 
93111. 805-967-4511 X121. 

Fairchild Dart 384 15K card, 7.5K 
card & 3K cue card, new now, very 
urgent. D Allan, KTYD, 5360 Hollister, 
Santa Barbara CA 93111. 805-967-
4511. 

STATIONS 

Want To Sell 

Eastern Utah 10 kW AM, 3 kW FM, 
$350,000, cash sale. Mike, 801-637-
1080. 

WKFL, Bushnell FL 1 kW AM day-
timer with valuable real estate, now 
off air, $35K. H Reams, WKFL, POB 
1000, Bushnell FL 33513. 813-896-
7171. 

Class A FM construction permit, N. 
California. R Trumbo, KNLF, POB 
117, Quincy CA 95971. 1-800-397-
4146. 

AM d FM western Colorado, AM 
was country format, both dark now, 
$75,000 both, $50,000 Fm, $35,000 
AM; Transaction Realty Profession-
als, Inc. (303)945-2361. 

Want To Buy 

Nonprofit organization seeks AM or 
FM stations in the Des Moines IA 
area. J Hayes, 515-283-1867. 

Unbuilt CP's and dark stations. M 
Ebron, 4723 Country Club Rd, 
Morehead City NC 28557. 919-240-
1600. 

SERVICES 
TRUCTION 
TING 
Beacons 
lights 
accessories 

FAX inquiries on 
your letterhead to: 

ROHN P.O. x"°3 Peona. Illinois 61656 

PH: (309) 697-4400 
F_AX: (309) 697-5612 

REMOTE EQUIPMENT 
RENTALS 

COMREX and GENTNER 
1, 2 & 3-Line Extender Systems 

Now With The New GENTNER EFT-3100 
MARTI VHF/UHF RPU Systems 

Switched-56 Systems 
Call or FAX Dwight Weller 

WELLER AUDIO-VISUAL ENGINEERING 
Baltimore, MD 

Phone: (410 or 800) 252-8351 
FAX: (410) 252-4261 

LOCATION SERVICES 
IN THE UNITED KINGDOM 

Ilanning remotes from the U.K.? 
provide a comprehensive service 

• \‘ c, organize venues for your shows 
• we provide temporary equipment 
• live links via ISDN/Switched 56 
• experienced radio engineers 
• we help you line-up guests 

Contact New York (212)229-9118 
Good Morning from Great Britain 
Wired for Sound lid., tendon NIS 

Tower Sales 8r Erection 
Tiiiiikey Site Development 

7 ..;.:: Insiallauon & Maintenane c 

r
TO y rlœ AM/FM Itioast. TV Miciowave Systems. 

Antennas & Towers 

ER OMM 
communications Specialists 

Ben Wall 
President 

6017 'Mangle Dr 
Raleigh, NC 27613 

(9191781 3496 
0 Fax (919)781 6454 

V 

SURPLUS PROPERTY SALES 
Information Aoeney, ()tier in Coolidels, M Ikunil 1611, 

330 t:S1100), SW Washington, IX: 21f,41 

Drposni (x- II It V( MCI 01 AMI (VOA) MI ILIUM WAVI ItA1)10 SIAIK)N13110A1) 
(MING I A(;111Ills ANI) llSONAI 11101'llilY I ()LAUD IN come, Ill LVI , 

CFNIliAl AMLILICA Contracting 011kier Janes W. Durham, FM 202 205 5466, 
Medium Wave I lade Station - lire LlSV) FIntean of liroarkiastinds Voice ol America (VOA) 
inlerals to sell or ICASC the Voice ()I America's (VOA) instalkx1 lea broarkiasling facilities 

arid personal property located in l'unla Gorda, Retva (CA). Ile lielip) Iladio Station is local 
ed at Orange l'oint on the Gulf oilloreuras imitxxlialely lo the southwest ol Punta Gorda 

Beli/e. II transmits programs to t londuras and Guatemala. lie station, oceirthring approxi 
risitely 240 acres (nasal horn the tevernment ol Rollie, is eprippral with two 100 IsiloWall 

I tarns medium wave (amplitude modulation), transmitters, two directional antenna arrays, an 
on site diesel power plant consisting al live 72!) kiloWall Caterpillar generator sels, satellite 

termirial (xpripinent. ancillary control and monitoring (x1'14)11)(111. live support veheles, loots, 
aryl spare pads. Leasehokl improvements consist of radio transmilkas, antelaras and ancil 

lary equipment, buiktings and fences, power generating and distribution systems, water 
systems, telephone exchange, lest equipment, and spare parts. I lidess otherwise identified 
by IJSV, all properly presehlly on site is Axed. 011etors are advised lhat Ihis oiler dons riot 
incirkk) Ile land itsell nor any right or license to broadcast radio signals horn this site. A suc 
cessor agreement must be conclixkx1 between the ()averment ol lLelVe and a new °CCU 

pant for land lease, broadcasting Peens°, frequency aniline/Minns, etc. MIA intenrls to issue 
a solicitation der-Lunen' lot this proposed disposal action by January 1994 with a proposal 

response dale 30 days thereafter. Oualified °Ileums nay request a copy of the liallicorning 
solicitation by submitting a written request to the USIA Contracting Olfeer al Ile above listed 

address. All responsible SOUICes may submit an oiler which will be consirlered. (337) 

Station in NY, PA, KY, IL, MI, OH or 
IN, qualified buyer-operator. Send 
into to: Box 297, Corinth NY 12822. 

STEREO 
GENERATORS 

Want To Sell 

Dorrough BOB, $200; Gates/Harris 
stereo gen for TE-3 exciter, $200/80. 
J Daniels, WRAV, 333 Delaware Ave, 
Delmar NY 12054. 518-439-0945. 

Want To Buy 

CCA SG-1E stereo comp module, 
wanted dead or alive. C Dunnam, 
Linear Research, 5244 Perry City Rd, 
Trumansburg NY 14886. 607-387-
3411. 

TAPES/CARTS/REELS á 
CD's 

Want To Sell 

3M Scotchcert Ils, like new 4.5 & 5.5 
mm, $1.89 ea for 100 qty, smaller 
qty's call for price. D Nuechterlein, 
WULM, 6130 S Dehmel Rd, 
Frankenmuth MI. 517-652-6863, 
leave message. 

Brown plastic cart holders (60), 
holds 20 per rack, $5 ea. R Phipps, 
Griffin Bdctg, 301 Jct Hwy #3333, 
Kerrville TX 78028. 210-896-1230. 

AOR production facility deleting 
classic rock collection, all on 7" reels, 
$300. D Pulwers, Dave's Price Audio, 
310 N Howard St # 103, Alexàndria 
VA 22304. 703-751-9346. 

Gold Mastercarts, several hundred 
in excellent condition, in various 
lengths, $1 ea plus shpg. E Moody, 
KJEM, 216 N Main, Bentonville AR 
72712. 501-273-9039. 

Adult Contemporary CD library, 
approx 1300 titles on 65 CDs, 1980 to 
present, $ 1600. Karen or Bob, 
WBNK, 485 Tower Rd, 
Christiansburg VA 24073. 703-382-
6106. 

Pams Jingles ref tapes, 1951-1976, 
BO. R Kaufman, Pams Prods, POB 
462247, Garland TX 75046. 214-271-
7625. 

Ampex 407 mastering tape, 10.5" 
reels, 1/4" x 3600', new in box, 
$10/reel, $90/box of 10; 3M/Scotch 
*20 1/2* x 1000', 2.5 mil uncoated 
white paper on 7" reel, $4/reel, 
$3/reel/quantity. R Sumner, CAVU 
Corp, 3322 Applegate Ct, Annandale 
VA 22003. 703-968-8894. 

PRODUCTS COMPANY 

Audio Cartridge 
Rebuilding 
Division 

Rebuilding/reloading, like new, 
all brands, any length up to & 

including 3.5 minutes, $ 1.95 ea. 
FOB out plant, 48 hrs delivery. 
(New rate effective 9/1/93) 

New NAB Marathon cartridges 
prices on request. 

35 Years professional experience! 
Lifetime member AES RD. MYERS Sr. 

Manufacturers of Audio Devices, 
Continuous Tape Mag. 

69 Sandersdale Rd. Charlton, MA 01507 

1-508-248-3157 or 1-508-853-0988  J 
Cirde ( 191) On Reader Service Card 

CONSULTANTS 
PC - SOFTWARE 

AM FM IV Search Programs 

Contour Mapping-STL Paths 

RF I IAZ-1990 POP Count 

FAA Tower-Draw Tower 
Doug Vernier 
Broadcast Consultant 
1600 Picturesque Dr 
Cedar laits. IA 50613 

800-743-DOUG 

MU 
Moffet, Larson & Johnson, Inc. 
Consulting Telecommunications 

Engineers 

Two Skyline Place, Suite 800 

5203 Leesburg l'ike 

Falls Church VA 22041 

(703) 824-5660 

FAX: 703-824-5672 

Member AFCCE 

EVANS ASSOCIATES 
Consulting Communications Engineers 

IV o FM • AM • IIFS • Satellite 
FCC Applications, Design 
and Fled Engineering 

VideaDalaNace • Light Fiber & 
Microwave • Wide-Area Networks & STL's 

216 N. Green Bay Road 
Thiensville, W153092 

(414)242-6000* FAX (414) 242-6045 
Member AFCCE 

MULLANEY ENGINEERING, INC. 
Coneulting Engineers 

*Design Si Optimization of 
AM Directional Arrays 

•Analysis for New Allocation, 
Site Relocation, And Upgrades 

AM-FM TV LPTV 
Wireless Cable 

(MDS/MMDS/ITES/OFS) 
*Environmental Radiation Analysis 

*Field Work 
•Expert Testimony 

9049 Shady Grove Court 
Gaithersburg, MD 20877 
Phone: (301) 921-0115 
Fax: (301) 590-9757 

Don't Gamble 
with your 

advertising dollars. 

Advertise in Radio World and reach 
22,000+ subscribers. 

Call Simone at 1-800-336-3045 today! 

W. LEE SIMMONS 
& ASSOC., INC. 

BROADCAST 
TELECOMMUNICATIONS 

CONSULTANTS 
5 Gracetield Road 

Hilton Head Is., SC 29928 
1-800-277-5417 
803-785-4445 

FAX: 803-842-3371 

..1) Where In The World 

Are You? 
Reach radio professionals 

worldwide by advertising in 

Radio World's 

international edition. 

Call Sissione for more iaformation. 

1-800-336-3045 

telreletech,inc. 
13ROADCAST CONSUI.TANTS 

ANI) ENGINEERS 
• FCC Applications & Field Engineering 
• Frequency Searches & Coordination 
• Tower Erection & Maintenance 
• Facility Design & Construction 

CONTACT: 
Kenneth W. Hoehn 
23400 Michigan Ave 
Dearborn. MI 48124 

(313) 562-6873 

North Arnvrica RI 8 Audio 

Mirkwood Engineering 
Services 

Broadcast and Telecommunications 

Consultants 
Multidiscipline Engineering and Planning Firm 
including • Application & Allocation Services 
• Prolecl, Engineering & Construction 

Management • Site Acquisince 
• Rural & Remote Site Installations 

• Field Servers. Studio Design & Installation 

SO Park Ave. Claremont, NH 03743 
(603)542-6784 

Consulting Communications 
Engineers 

• FCC Data Bases 
• FCC Applications and Field 
Engineering 
• Frequency Searches and 
Coordination 
• AM-FM-CATV-ITES-LPTV 

e . ENGINEERING, INC. 

1306 W. County Road. F, 
St. Paul, MN 55112 

(612)631-1338 'Member AFCCE-

, , , 
I. Z. Sawyer 

Technical Consultants 

1-800-255-2632 
• FCC Applications St Exhibits 

• Frequency Studies - Class Upgrades 

• Directional Antennas - AM/FM/TV 

• Nigh Power Antenna Arrays 

"telefax: (301) 913-5799 

ti:,04 I lighland su. Chts7 Chase. MI) 2051 Rd/ 

Contact Radio World Newspaper for availabilities 

P.O. Box 1214 Falls Church VA 22041 

1-800-336-3045 e ,MoslerCo3 
-.e.-
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TAPES, CARTS & REELS-WTS 

Broadcast cartridges in various 
lengths, gd cond, over 1000 avail, 
$1.69 ea plus shpg. R Lewis, Cross 
the Road Prod, POB 801763, Santa 
Claraita CA 91502. 818-954-0214. 

Want To Buy 

Instrumental CD library; also want 
Lite AC library. E Moody, KJEM, 216 
N Main, Bentonville AR 72712. 501-
273-9039. 

Radio Programming Mgmt tone 
encoded CD's AC, CHA & oldies lib-
rades. B Ladd, WNRR, 108-1/2 E Main, 
Bellevue OH 44811. 419-483-2511. 

Fidelipac/Audiopak Mastercart II 
gold or AA-4 light blue in 2:30 through 
4:00 lengtns, must be in vgc, call after 
3PM CST. 214-271-7625. 

Spotmaster TP-60B tape timers from 
cart tape winders (TP-1A or TP-18). 
Mel Crosby, 408-363-1646. 

TAX DEDUCTIBLE 

Want To Sell 

New non-profit Hispanic radio look-
ing for 1 kW xmtr, consoles, cart 
machines & automation equip, we 
need your help to make this wont. J 
Hayes, 1101 NW 42 PL, Des Moines, 
IA 50313. 515-244-2848. 

Production company creative com-
munity studio seeks donations of 
equip & finances. R Suraci, Fine Art 
Prod, 67 Maple St, Newburgh NY 
12550. 914-561-5866. 

TEST EQUIPMENT 

Want To Sell 

Bird 3128 wattcher alarm/RF power 
monitor, up to 10 kW, 450 kHz to 
2300 MHz, mint cond w/manual, 
$350. R Sumner, CAVU Corp, 3322 
Applegate Ct, Annandale VA 22003. 
703-968-8894. 

HP 334A 5 Hz to 600 Hz, auto nulling, 
0.1% distortion, AM detector covers 
550 kHz to 65.MHz, excel cond w/man-
ual, $795; Bruel & Kjaer 2033 high res 
FFT sound & vibration analyzer, 0-20 
kHz, 11 baseband ranges, amplitude of 
40 dB, 80 dB & linear, excel cond 
w/manual, $3995. R Sumner, CAVU 
Corp, 3322 Applegate Ct, Annandale 
VA 22003. 703-968-8894. 

Tektronix 529, mod 188D waveform 
monitor, multi-standard version w/PAL 
frame selector, excel cond, $ 525; 
Tektronix 520A NTSC vectorscope, 
measures amplitude & phase of color 
video signal, excel cond w/manual, 
$1495; Tektronix 454A portable 150 
MHz dual trace oscilloscope, calibrat-
ed sweep delay, excel cond w/manu-
al, $495. R Sumner, CAVU Corp, 
3322 Applegate Ct, Annandale VA 
22003. 703-968-8894, 

$$$ TRANSMITTERS FOR LESS $$$ 
1 KW AM 
1 KW AM 

1 KW AM 
1 KW AM 
1 KVV AM 
1 KW AM 

5 KW AM 
5 KVV AM 
5 KW AM 
10 KW AM 
10 KW AM 

50 KW AM 
50 KW AM 
50 KW AM 

Gates BC- 1G 
Gates Vanguard 

Collins 82001 
Harris SX-1A 
Gates BC-1F 
RCA BTA-1D 

Gates BC-5P2 
Harris BC-5H 
RCA BTA-5H 
Continental 316F 
RCA BTA-10H 

Continental 317C2 
Harris MW-50A 
RCA BTA-50H 

1 KW FM 

1 KW FM 

2.5 KW FM 

5 KW FM 

5 KW FM 

10 KW FM 

10 KW FM 

20 KW FM 

20 KW FM 

25 KW FM 

Collins 830D1 

Gates FM-1G 

Collins 83101 

Harris FM-5H 

RCA BTF-5D 

Harris FM-10H2 

RCA-BTF 100 

RCA BTF-20E1 

Harris FM-20H 

AEL 25-KG 

•••All transmitters are tuned and tested on your frequency 

••• See your transmitter working in our plant before you take it home 

ALSO CALL ARMSTRONG TRANSMITTER FOR: 

▪ Custom built shortwave transmitters from 1 to 100KW 
J Hard to find parts and custom fabrication for any transmitter 
J Rebuilt FM antennas tuned to your frequency 
J Custom built antenna tuning units and phasers 
J STL's, STL antennas and other microwave products 
J New and used transmission line, connectors and accessories 
•J UHF and VHF TV transmitters, antennas and diplexers 
J Field service and installation on any transmitter 
▪ Cpmplete turnkey service for any AM, FM and shortwave facility 

ARMSTRONG TRANSMITTER CORPORATION 
ARMSTRONG MAIN OFFICE ARMSTRONG INTERNATIONAL 
4835 North Street Road 3100 N.W. 72nd Avenue 
Marcellus, NP/ 13106 Miami, FL 33122 'Hablo 
Tel: 315-673-1269 Tel: 305-471-1175 E o ,,,, i. 
FAX: 315-673-9972 FAX: 305-471-1182 .' • 

TRANSMITTERS 

Want To Sell 

GE 4B722A1 1956 5 kW, call for info, 
BO. P Brown, KVIP, POB 49, 
Redding CA 96049. 916-222-4455. 

TTC 300J w/Model X exciter, solid 
state FM w/full remote control, like 
new cond, replaced due to power 
upgrade, $4500/B0 or trade or 
Optimod 8100/XT2. D Mussel!, Bdct 
Eng Srvs, POB 2542, Aptos CA 
95001. 408-688-5209. 

DEMOED EQUIPMENT 
BEXT Inc. has a few demoed 
Sel iris, iimplifiers and ST1.'s for 

sale. All demoed systems are sold 
first come first serve,' and have the 
saille 2 year warranty as REXT's 
new equipmera. For information: 

619-239-8462 

1 kW AM 1H, on 1230, worked when 
removed, $3000. R Phipps, Griffin 
Bdctg, 301 Jct Hwy #3333, Kerrville 
TX 78028. 210-896-1230. 

Rockwell/Collins 828E-1, 5 kW AM 
wi500 W option, lots of spares, on 
1440, clean & runs great, removed 
from service 11/22/93. M Martindale, 
KVON, 1124 Foster Rd, Napa CA 
94558. 707-252-1440. 

NEW 3 kW 
FM transmitters 

for under $ 14,000. 
Call for details 
Bill Hoffman 

518-583-9490 

Collins-Bauer 707 1000 W AM, gd 
cond, $2500/80. T Noordyk, WTIQ, 
1501 Deer, Manistique MI 49855. 
906-341-8444. 

Electro Impulse DPTC-25K FM 
dummy load, used twice, $2150/80. 
M Grubbs, POB 1047, Luling TX 
78648. 210-875-2555. 

Gates BC-1J 1 kW AM on 920 kHz, 
used as back-up for last 12 yrs, works 
but needs some TLC, no PCBs, 
$1000/B0. B O'Connor, KDES, Palm 
Springs CA. 619-325-1211. 

FM - TRANSMITTERS 

Factor). now nol used. Why 
hily a iised Transmiller when 
you cati own a ne‘v FM 
Transmiller for about lhe 
same cosr? Call .IIAIMIE 
JOYNT al 214-335-3425. 

BE FM5B 5 kW FM, 3 yrs old, w/extra 
tube & spare parts kit. Tom, WRNX, 
Box 67, Amherst MA 01004. 413-256-
6794. 

TRANSCOM CORP. 
Serving the Broadcast Industry Since 1978 

Fine Used AM & FM Transmitters 
and Also New Equipment 

For the best deals on Celwave products, 
Andrew cable and Shively antennas. 

1 kW FM 1978 Collins 831C2 1 kW AM 1974 Harris BC1H1 

2.5 kW FM 1978 CCA 250OR 1 kW AM 1978 Harris MW1A 

3 kW FM 1975 CCA 3000D 1 kW AM 1988 Harris SX1A 

3 kW FM 1982 Elcom Bauer 603B 5 kW AM 1968 CCA AM5000D 

3 kW FM 1974 Harris FM3H 5 kW AM 1979 Continental 315F 

5 kW FM 1979 CCA FM5000E 5 kW AM 1968 Harris BC5H 

5 kW FM 1968 Harris FM5H 5 kW AM 1977 RCA BTA 5L 

5 kW FM 1987 Harris FM5K 10 kW AM 1983 Harris BC1OH 

1077 Rydal Road #101 
Rydal PA 19046 

800-441-8454 • 215-884-0888 • FAX No. 215-884-0738 

AEL FM-25KG tuned to 107.5 MHz, 
on air 24-hrs per day, complete 
w/prints & manuals, BO. W 
Borneman, WBYN, 280 Mill St, 
Boyertown PA 19512. 215-369-7777. 

Modulation transformer used in 10 
kW AM/892R modulators, $ 100; GE 
reactor, 1.0 henry at 4.5 amps, DC 
resistance 3 ohms, $50. R Elm, 
VVWJC, 1120 E McCuen, Duluth MN 
55808. 218-626-2738. 

Spare parts for CCA AM50,000D, 
including, HV transformer, mod. 
transformer, mod. reactor, HV filter 
choke, tube sockets and more. Call 
Transcom Corporation 800-441-8454 
or 215-884-0888. 

Want To Buy 

FM xmtr, 20-25 kW on 98.7. R 
Utnehmer, WBDK, POB 338, 
Luxemburg WI 54217. 414-845-2922. 

AM Transmitters up !o 2.5 kW, pre-
fer solid state Harris, Nautel or simi-
lar. Also want Optimod AM 8100B 
and AM Potomac FIM. Maxfield, FAX: 
011-44-892-66-8118. ( U.K.) 

McMartin AM/FM xmtr, any model, 
exciter or stereo modules. Goodrich 
Ent., 11435 Manderson, Omaha NE 
68164. 402-493-1886. 

TUBES 

Want To Sell 

ECONCID 

Quality 
Rebuilt Tubes 
Approximately 1/2 the 

Cost of New 

Call for Our Price List 

800-532-6626 

916-662-7553 

FAX 916-666-7760 

Cirde ( 122)0e Reader Service Card 

833 tubes (2), brand new, $ 103 ea. R 
Phipps, Griffin Bdctg, 301 Jct Hwy 
#3333, Kerrville TX 78028, 210-890-
1230. 

1%.9. 
Svetlana 
ELECTRON DEVICES 

Quality* Power Tubes 
4X150A 4CX15,000A 

4CX250B 4CX15,000J 

4CX250BC 5CX1500A 

4CX25OR 5CX1500B 

4CX350A 8560AS 

• Watch this list grow. 
• Manufactured in 

Russia's largest power 
tube factory. 

• Generous • warranty 
based on high quality. 

• Honest prices based 
on quality at low cost. 

• Shipment from USA 
stock. 

Broadcasters 
Call: 800-239-6900 
FAX: 205-880-8077 

OEMs, Distributors, 
Volume Purchasers 
Call: 415-233-0429 
FAX: 415-233-0439 

Cirde (7) On Reader Service («d 

Want To Buy 

4CX1000 for spare, low hrs. P 
Swartz, WXJC, 6831 Holiday St, 
Homosassa FL 34446. 904-621-
0402. 

18111Mile 

'WANTE 
taltàlittiltlit:  

We BUY & SELL all types of 
transmitting/receiving tubes 

C&N Electronics 
Harold Bramstedt 

6104 Egg Lake Road 
Hugo, MN 55038 

(612) 429-9397 ext.23 

(800) 421-9397 ext. 23 
FAX (612) 429-0292 

Circle (214) On Reader Service Card 

TURNTABLES 

Want To Sell 

Neumark TTs with cover (2), $100 
each; ( 2) BE TTs, $ 100 each. R 
Phipps, Griffin Broadcasting, 301 Jct 
Hwy #3333, Kerrville TX 78028. 210-
896-1230. 

Technics TT blockbase, $ 100. G 
Erway, KKSB, 1330 Cacique, Santa 
Barbara CA 93103. 805-563-1444. 

JVC 4-DD-5 CD-4 disc demodulator, 
low hours, $85. D Pulwers, Dave's 
Price Audio, 310 N Howard St # 103, 
Alexandria VA 22304. 703-751-
9346. 

Technics R&B SL1015 with SP15 3 
speed TT with 9% speed variation & 
•eadout, EPA-500 tonearm all mount-
ed on obsidium base & plexiglass dust 
cover, also have 3 tonearm shafts for 
high, medium & low compliance car-
tridges including 78 rpm, will consider 
selling tonearm shafts separately to 
anyone owning EPA-500 tonearm, 

perfect condition, $975. L Snyder, MB 
Inc, Box 182, Floral Park NY 11001. 
718-347-2940. 

Russe° Cue Master, 33, 45, 78 rpm, 
gd cond, $ 150. V Coleman, WXTK, 
278 S Sea Ave, W Yarmouth MA 
02673. 508-775-7400. 

FM BROADCASTERS!! 
We can meet all your 
FM transmitter needs!! 

SOLID STATE 
Amplifiers and transmitters are available at the popular levels of 30, 

100, 300, 500, 1000, 2500, and 5000 watts. All units are broadbanded 

and designed for local and remote operation. 

ZERO BIAS GROUNDED GRID TRANSMITTERS 

SINGLE TUBE-MEDIUM POWER 

Offered at 1.5, 3.5, 5.5, 7.5 and 12KW. These transmitters include 

a broadbanded solid state IPA, which can be used as emergency 

transmitters and a single zero biased grounded grid triode 

in their PA. 

TWO TUBE-HIGH POWER 
These transmitters utilize two grounded grid triodes and are 

available at standard outputs of 15, 22, 25, 30, 40 and 50 KW. 

"The Transmitter People" 

Inergenix 
- 752 Warren Street, Hudson, New York 12534 

(518) 828-1690 FAX (518) 828-8476 

A Wise Enterprise 

Circle (24) On Reader Service Card 
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TURNTABLES. VVTS 

Scully VP131 customed by Haeco, 
Westrex 3-IIAH stereo head, in oper-
ation, call for details, $ 30,000. F 
Virtue, Virtue Recording, 8811 Rising 
Sun Ave, Philadelphia PA 19115. 
215-763-2825. 

Technics SL-1200 MK2 ( 2), $275 ea; 
RCA BQ-70F 3 speed, 16" transcrip-
tion TT w/Shure 16" tonearm, com-
pletely rebuilt, $ 150. G Dunn, No Cal 
News, 5383 Willow Lance Ct, Byron 
CA 94514. 510-516-0299. 

Technics SP-10 MK II (6), 4 with 
SL1000 base & tone arm, 2 TT only, 
fair condition, must pick-up, Best 
Offer; Technics SH-15B3 large heavy 
base & dust cover for SP- 15/25 IT, 
new, unopened, will ship, $ 75. M 
Byrnes, WAMU, 4400 Mass Ave NW, 
Washington DC 20016. 202-885-
1200. 

Want To Buy 

Record cutting lathes, 16" 
tables/arms, SME-3012, 45/78 
records. 612-866-6183. 

Gates TA-1 cartridge head; RCA 16" 
arm, head & network. B Rose, 
Program Recdgs, 228 E 10th St, 
NYNY 10003. 212-674-3060. 
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Andy & Debbie Montgomery and Capt'n. Pat Adams, the morninu, team at KIX-106 in Memphis, Tennessee. 

We Make a Good Team! 
KIX-106 is the number one country music radio station in the Memphis area. 
When they decided to remodel and expand their studios, the most carefully 
researched item on the equipment list was a new console for their on-air studio. 

So they purchased the Auditronics 800 Series console. 

Doug Gossett, their engineer, said some really great stuff about it, but we didn't 
want to get technical. Let's just say the specs are definitely superior. 

However, Andy Montgomery, one-third of the KIX-106 morning team, said some 
really good stuff too... "Our entire studio is designed around the Auditronics 800. 
You might say that the 800 and, of course, Debbie are at the center of everything 
(Debbie's my wife, so I had to say that). It's reliable and it's sturdy. Have you ever 
spilled a cup of coffee or a soda on your console and everything shuts down? I don't 
recommend it, but so far this hasn't been a problem for the 800. It's so versatile. It 
does everything I need and it always works. That sure makes my job a lot easier. 
Debbie, Cap'n Pat, the 800 and I make a good team!" 

'It's hectic on our morning show and we get lots of phone calls, especially Debbie. 
'This new telephone mix minus system makes them so much easier to handle." 

"There are always the three of us on the air in the morning, but it's not unusual to 
have 5 or 6 people in the studio and on the air at the same time ... plus the music, 
the commercials and the phone calls. And we stiil haven't begun to max out the 
console. It's so reliable that I don't think Doug has had to make even a minor 
adjustment or anything since we started using it.' 

If you want to find out what Doug and other users had to say about the Auditronics 
800 console, call your favorite Auditronics dealer or Auditronics today. 

The Sound Of Perfection 

UDITRONICS 
750 Old Getwell Road, Memphis, TN 38118 

901-362-1350, FAX: 90 - -365-8629 
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SWheotitone CorPorotion 

The Closer You Get... 
W E MEAN IT— we really DO provide the quality. 

performance. technical support. and innovation we 
promise! 

Our model A-500 is a thoroughly engineered on- air 
console: it delivers the level of performance your clients 
now expect. and DAB demands. All components are 
selected for long life— gold bus connectors. gold Ii0 
connectors. all gold contact switches. gas- filled relays. 
triple burned- in integrated circuits, solid state ONLOFF 
lamps. and precision laminated Lexan control surfaces 
for a lasting. wearproof finish. And we back that up 
with a 3- year parts and labor warranty. complete with 

factory support from a technically competent and 
responsive staff. 

We've also handled your special requirements as 
well with a super family of accessories, including a 
choice of three different telephone modules, an 
intercom module, an off-line mixer module for your 
remote feeds, talent control stations, accessory panels. 
failsafe power supplies, and auto cart and CD 
sequencing options. 

So take a close look: we've got the quality, we've 
got the innovations, and you've got our commitment to 
top-notch support. 

The Better We Look! 

A-500 

4.e. 

7305 Performance Drive. Syracuse. NY 13212 Tel: 315-452-5000 • FAX: 315-452-0160 
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