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FCC En Banc Airs AM's IIIs 
by Charles Taylor 

Washington DC The problems are 
many, the remedies—elusive was the 
general consensus of opinion expressed 
at the FCC's en banc hearing on AM. 
Anyone expecting definitive answers 

to the problems ailing AM radio— 
technical or otherwise—was likely disap-
pointed after five hours of testimony at 
the FCC's comprehensive hearing on 

AM improvement here 16 November. 
While the band's problems—from 

technical and marketing to receiver 
design—were spelled out in great detail 
by the 26 broadcasters and related indus-
try participants who testified, few new 
solutions of relevance saw light. 
The forum's value, however, may be-

come clear when the proposals are in-
corporated into pending rulemakings 
that continue to emerge from the mas-

Radio Makers Frown 
At AM Stereo Bills 
by John Gatski 

Washington DC Several audio re-
ceiver manufacturers are opposed to a 
radio improvements bill that would man-
date AM stereo capability in receivers 
equipped with FM stereo. 
The opposition stems from the Radio 

Quality Improvements Act of 1989, HR 
2714, which would mandate technical re-
quirements designed as cures to help the 
ailing AM band. 
A hearing for HR 7714 was held by the 

House Telecommunications and Finance 
Committee in October and was favora-
bly received on Capitol Hill, but no other 

action has been taken so far, according 
to the subcommittee. 
Receiver companies said the decision 

to include certain features on radio 
receivers should be left up to the 
manufacturers, not the government. 
"Quite honestly, we think that if the 

government mandates how products 
should be made, you are taking away 
consumer rights," Sony Corp. Executive 
External Affairs VP Bob Dillon said. 
Dffion said government interference in 

selection of receiver features will add to 
the cost of a receiver for consumers. 
However, he did not give a cost estimate. 

(continued on page 8) 

QHow Many DYNAMAX CTR10 
Series cartridge machines are in 

• use worldwide? 

Over 7,000 units now are 
operating in 33 countries. And 
that's less than four years since 
introduction of the CTR10 Series. 

Find out why the DYNAMAX CTR10 Series 
has proven #1 in popularity around the world. 
Contact your authorized Dealer or Fidelipac 
for more information. 

BROADCAST PRODUCTS BY F1DEUPAC ' 
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sive docket MM 87-26Z aimed at defin-
ing AM technical assignment criteria. 
In addition to verbal testimony at the 

hearing, many more participants filed 
written comments, all of which will be 
incorporated into the docket for com-
ment and hopefully, action. 
The hearing was split into six panels, 

during which speakers focused on the 
difficulty of running a business in a 
spectrum filled with interference, un-
decided standards and a wait-and-see at-
titude regarding future improvements. 

STL Extension Asked 
by John Gatski 

Washington DC Because time is run-
ning out for stations to type notify their 
STLs by the July 1990 deadline, at least 
one broadcast group has asked the FCC 
for an extension. 
The FCC, however, said it has not yet 

decided whether to extend the deadline 
because individual stations or STL 
manufacturers have not complained 
about a lack of time to comply. 

Society of Broadcast Engineers attor-
ney Chris Imlay said the organization 
has filed for an extension on behalf of 
the thousands of stations that use STLs, 
many which were made before 1985. 

Alerted by NPR 
Imlay said SBE became involved after 

being appraised by National Public Ra-
dio about the possibility of stations not 
being able to receive type notification in 
time to comply with the deadline. 

Also, significant costs for upgrades 
and unnecessarily forcing stations to 
conform to rules based on an old STL 

Complaints about AM's lack of parity 
with FM ranged from accusations about 
the Commission's failure to choose an 
AM stereo standard, to cries for better 
fidelity AM receivers to a call for a "Big 
Bang" approach to reducing interference 
on the band. 
Alan Okun of Okun Broadcasting, 

summarized the feelings of most who 
spoke: 'Action needs to be taken now. 
We know what we need. We've been on 
the bench long enough. It's time for AM 

(continued on page 7) 

technology is not cost effective for sta-
tions, Imlay said. 
In a filing made before the FCC in 

November, the SBE said: "It is the posi-
tion of the SBE that the requested exten-
sion or waiver (of the deadline) is neces-
sary to to avoid a severe hardship and 
expense to large numbers of broadcast 
licensees. 
"Further, the requested extension will 

allow more time for development of 
digitally-based STL systems, as opposed 
to forcing licensees to prematurely invest 
in older analogue STL systems!' 
According to NAB Science and Tech-

nology VP Michael Rau, the NAB soon 
may announce its position on the fast 
approaching deadline, which has con-
fused manufacturers and stations. 
"We have not decided precisely what 

we plan to do about the issue," Rau said. 
"It's definitely an option to try and get 
an extension of time!' 
FCC Engineering Policy Branch Chief 

Jim McNally said the SBE's is the only 
request that has been made for an exten-

(continued on page 18) 
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TV Station Uses 
KYW Newsradio 

Philadelphia PA When in-
dependent WPHL-TV begins 
local news broadcasts in Janu-
ary, the station will rely on all-
news KYW Newsradio 1060 for 
its coverage. 
WPHL will rewrite and 

broadcast three, 60 second news 
updates nightly. In exchange for 
providing the news material, 
WPHL will air the radio sta-
tion's promo spots. 
About the agreement, WPHL 

Station Manager Steve Mosko 
said, "I believe these synergis-
tic arrangements will be the 
norm, not the exception." 

NAB Receives 
Presidential Award 

Washington DC The NAB 
and the Broadcast Industry 
Productivity Council were 
selected to receive a 1989 
Presidential Award for Private 
Sector Initiatives. 
The award recognizes their 

"Work Works" program 

designed to help out-of-school 
and at-risk youths get job train-
ing and skills. 
"Work Works" is a coopera-

tive, and almost totally volun-
teer project co-sponsored by the 
National Alliance of Business. 

RAC on 
AM Interference 

Washington DC The FCC 
Radio Advisory Committee has 
recommended that the Com-
mission, at a minimum, should 
not permit greater interference 
to Class I skywave service areas 
than that permitted under cur-
rent rules. 
But the committee said it was 

unable to reach a consensus 
concerning adjacent channel 

protection to skywave service of 
Class I stations because of con-
cern over freezing the ability of 
other existing stations to modify 
facilities and questions regard-
ing methods of calculation in-
cluding the determination of ex-
isting interference. 
The report was submitted to 

the FCC as part of its en banc 
meeting on AM. (See separate 
story.) 

AP on New 
Digital System 

Washington DC Associated 
Press Network News will be 
delivered on a new digital audio 
transmission system, "T-1 Au-
dio Delivery" (TAD), according 
to AP. 

We Re-invented the Wheel 

AND IT'S SQUARE! 
Naturally. with all of Wheatstone's exper-

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

Consider the advantages of double-sided 
equipment cabinets with fully interchangeable 
door panels, with each side able to accom-
modate 19 inches of rackmount equipment. 
Consider the convenience of hinged twin drop-
down punchblock panels for easy installation 
and maintenance. Consider the advantage of 
hard chrome plated steel mounting rails that 
eliminate the stripping problems associated 
with lesser aluminum designs. Simply con-
sider the strength we've achieved with full 
inch and a half thick side panels and hybrid 
inch and a half thick countertops. 
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We have re-invented cabinet technology. 
We've wedded the latest precision NC metal 
componentry to hybrid plywood high density. 
high resin pressure-laminated substrates. 
Our construction and bonding techniques have 
been optimized to eliminate stress related 
laminate problems. We've handled wire man-
agement: there are generous pathways 
between each enclosure, as well as an integral 
channel punchblock housing under the console 
counter to keep everything neat, concealed 
and away from unauthorized hands. And. 
since cabinet faces can accept eit her 
equipment or door panels, systems can easily 
be configured to fit virtually any room. Doors 
can even be placed on cabinets intended for 
future electronics installation. 

This cabinetry is very clever, unbelievably 
strong, and ( of course) square—precise/v. it 
has that Wheatstone major market look. So 
contact Wheatstone for furniture, consoles, or 
prewires. 
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The TAD system will be 
provided at no extra charge to 
AP Network News affiliates and 
is expected to significantly im-
prove the technical quality of 
programming. 
Analog transmission will con-

tinue on Westar IV and Space-
net 3, Transponder 1, for the 
several years it will take to com-
plete the new system. Conver-
sion is scheduled to begin at the 
end of 1989. 
TAD technology will allow re-

mote control of hardware equip-
ment, much like the selectivity 
features of AP's high-speed 
broadcast wires. For instance, 
one audio card will be capable 
of receiving a 7.5 or 15 kHz sig-
nal and can be programmed to 
add or change audio network 
signals without having a tech-
nician visit the station. 

NAB Announces 
'90 Chairs 

Washington DC The NAB 
has announced its chairmen of 
the 1989-90 committees. 
Among those on radio-related 

committees are: AM Improve-
ment, Art Suberbielle, presi-
dent/GM KANE-AM, New 
Iberia, LA; AM Receiver 
Manufacturer Liaison Task 
Force; Ted Snider, president, 
Snider Corp., Little Rock, AR; 
Congressional Relations, (co-
chairs) John F. Dille III, presi-
dent, Federated Media, Elkhart, 
IN, and Patricia Smullin, presi-
dent, California/Oregon Broad-
casting, Medford, OR. 
Others include Engineering 

Advisory, Milford K. Smith Jr., 
VP engineering, Greater Media 
Inc., East Brunswick, NJ; En-
gineering Conference, Don 
Lockett, director of engineering, 
National Public Radio, Washing-
ton, DC; FM Transmission, 
John Marino, VP engineering, 
NewCity Communications, 
Bridgeport, CT, and Group Ra-
dio, Michael Osterhout, presi-
dent/CEO, Edens Broadcasting, 
Tampa, FL. 
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Composite Group Seeks Goals 
NAB Tries To Prevent 

Press Coverage As 

NRSC Group Convenes 

by Judith Gross 

Washington DC Whether or not it 
would be possible to develop and gener-
ate widespread acceptance of a compos-
ite "mask" to mitigate the effects of heavy 
processing of FM signals is the question 
'currently before the NRSC working 
group on composite studies. 
The group, part of the NRSC's FM sub-

group, met here in mid-November to try 
to define the scope of its work. Unlike 
a previous meeting held in April in St. 
Louis, notice of the recent meeting was 
sent to the entire NRSC mailing list, ac-
cording to the NAB. 

Special invitations 
In addition, manufacturers of process-

ing gear, including Eric Small of Modu-
lation Sciences, Frank Foti of Cutting 
Edge Technologies, Robert Orban of Or-
ban Associates and Greg Ogonowski of 
Modulation Index were specifically 
asked to participate. 
Chuck Adams of CRL, also present, 

had attended the April working group 
meeting. 

Foti and Small were present, although 

Small noted he was present "as an ob-
server only" in light of a dispute over a 
paper critical of composite clipping the 
committee had accepted from Adams at 
its previous meeting. Small has said he 
is exploring the possibility of legal action 
stemming from the committee's actions 
At the start of the meeting, NAB Le-

gal Counsel Valerie Schulte attempted to 
interfere with press coverage by prohibit-

The NRSC subgroup ponders future 
directions. 

'ng a tape recording by RW, although 
past subgroups and full NRSC meetings 
have been recorded without incident by 
press and other participants. 
Schulte claimed the prohibition 

against recording is "NAB policy" al-
though none of the committee notices 

THE CUTTING WEDGE 
Acoustic treatment ut your rooms is now 

easier than ever, thanks to The Cutting 
Wedge. Available in three thicknesses, 
these tiles come in convenient 12" by 
12" squares. When used to reduce 
noise, slap echo, and/or standing 
waves, The Cutting Wedge can exceed the 
performance of competing products. These 
charcoal gray tiles are easier to install 

than larger tiles, and since they can be 
shipped via UPS in any quantity, you 

save on shipping charges. 
Look at the walls in those 

"problem" rooms. Now see how 
inexpensive and effective it will 
be to apply The Cutting Wedge. 

SPECIAL. Order The Cutting Wedge in 
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¡be freigbe Offer expires 12/31/89 

2" thickness 
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$4.25 each $357 per case of 100 
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TOLL-FREE: 800-732-7665 • MD & DC: 301-948-0650 • FAX: 301-330-7198 

Composite working group Chairman Ed An-
thony (center, left), NAB Legal Counsel Va-
lerie Schulte and MSI VP Engineering Eric 
Small 

state such regulations. She also indicated 
members of the press were present "as 
guests of NAB" and as such could be 
ejected from the meetings. 
However, after a private conference 

with committee chairman Ed Anthony 
and NAB Science & Technology staff, 
Schulte said press coverage and record-
ing could continue pending referral of 
the matter "to the full NRSC." 

Is it broke? 
Anthony outlined the group's initial 

objective as stated by John Marino, who 
was not present, as "investigating the ef-
fects of overall processing techniques on 
an RF transmission system!' 
Anthony added that the group had ex-

pressed interest in attempting to head off 
the narrowing of the bandwdith of FM 

receivers, which one receiver manufac-
turer has claimed is a result of over-
modulation and aggressive processing. 
Discussion about the current trends in 

processing focused on the use of clip-
ping, with scattered talk about over-
modulation and stations which pur-
posely boost their modulation above le-
gal limits in order to boost ratings. 
"Radio stations are choosing in a com-

petitive environment to transmit an af-
fected sound," noted Foti, who has been 
a consultant to such power stations as 
New York's Z-100 and LA's Pirate Radio, 
which have used a certain processed 
"sound" to achieve high ratings. 
EIA consultant Eb Tingley, among 

others, asked if the effects of processing 
hurt only the station itself or if they 
caused occupied bandwidth problems. 
Since little data is currently available 

on the effects of processing on occupied 
bandwidth, the group asked Foti to be-
gin further studies and report back to the 
committee at a later date. 

Composite mask 
The idea of a composite "mask" to pro-

tect a station's SCA and pilot from the 
effects of heavy processing came from 

(continued on page 17) 
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MI Automatic Tape Analysis system with Learn Mode 
gets the best performance from every tape formulation. 

• Lockout functions eliminate on-air mistakes like yank-
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• Robust, fully modular plug-in construction takes every-
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made. Call Bob Arnold at (217) 224-9600, or ask your 
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Please Don't Kill the Messenger 
by Judith Gross 

Falls Church VA Well, they've done it 
again. 
Hate to keep carping on this, but what 

is NAB afraid of, trying to stop us poor, 
humble journalists from bringing news 
of NRSC committees to the folks who 
will be most affected by their actions? 
This time it was NAB legal counsel 

Valerie Schulte, trying to prevent tape 
recording and threatening ejection of 
your ole pal from the working group on 
composite studies. 
What are you guys hiding, anyway? 
It was a roomful of competitiors in the 

processing game, true. Eric Small was 
there as "an observen" But there was no 
mention of anything sticky, legal-wise. 
It was just your ordinary, six hour, over-
heated room, what-are-we-attempting-
to-accomplish-here meeting. 

Not a nasty jibe in sight. So let's lay 
off the press, OK? Let's not shoot the 
messenger. Maybe Shakespeare knew 
more than we thought when he opined 
that we ought to lose all the lawyers. (Ac-
tually he said "shoot" but I'm being kind 
for a change.) 

*** 

And exactly what are these committees 
trying to accomplish? Composite work-
ing group chairman Ed Anthony said it 
best in his question during the meeting. 
"What's the consensus here, is it broke, 
on its way to being broke, or are we just 
wasting our time?" 

Sure, it was different with the AM 
NRSC standard. Most everyone agrees 

that AM is in some kind of trouble. So 
AMers decided to play good guys and 
pull back their occupied bandwidth and 
put a ceiling on preemphasis. 
But is FM broke? 
All we got is one paper from one car 

receiver manufacturer intimating that 
modulation and processing can be fac-
tors in receiver design. Ford's Rick 
Zerod said maybe they will cause nar-
rowing of the bandwidth in FM 
receivers. 
So the sky is falling, huh? 
Yeah, and maybe car buyers will do 

what some of us did when we 
negotiated for a new car and tell 'em to 
yank the radio. You need to pay $200-
$500 for a radio that doesn't even let you 
get AM in stereo? I didn't. 

Let's just say a lot of scenarios are pos-
sible with this one, maybe some not 
even thought of yet. 
Hey, if I were an overseas aftermarket 

receiver manufacturer, I'd be jumping 
for joy. Go ahead, Detroit. Now muck up 
the radio receivers. You already blew it 
with economy cars. 

er* 

And you well-intentioned folks crying 
gloom and doom, saying that people will 
stop listening to the radio and only play 
CDs if stations keep processing, well let's 
agree to disagree, OK? 
You can't get weathe4 news, the bulle-

tin about that accident on the freeway 
up ahead and sometimes not even the 
latest music from the CD you bought last 
week. Not to mention the most impor-
tant items of all: Mets games and the 
football scores. 
When was the last time a car cassette 

player gave you the point spread? 

*** 

Is it just me, or do the NRSC commit-
tees seem to be going through an iden-
tity crisis? 

Sit through enough of those six-hour 
deals in DC and you start to wonder 

where it's all heading. I say bring back 
the champagne Charlie Morgan had at 
the NRSC meeting in Las Vegas. Maybe 
we won't notice the overheated room. 
Why did the FCC en banc meeting on 

AM's problems sound like a lot of folks 
patting themselves on the back for how 
they've already helped AM? 

"Banc-ing" on solutions for AM. 

I suppose we were all gathered there 
just for our health? 
FCC Chairman Al Sikes had really 

done his homework before the meeting. 
His questions were right on. 
So now minorities, public stations and 

daytimers all want a piece of the ex-
panded AM band pie. Maybe there's 
enough room for all of you. 

If I were the Black Media Coalition, 
I would most definitely want their coun-
sel David Honig speaking on my behalf. 
Eloquence on the 8th floor of 1919 M 
Street is not all that common. 

*** 

Hope the esteemed Commissioners 
got the message about AM stereo loud 
and clear. Yeah, you goofed. We need a 
standard. But if you aren't up to that, just 
require stereo from everyone. 
I know that idea hasn't exactly caught 

fire among many impoverished stations. 
But hey, if we're going to require radio 
makers to put in AM stereo, fair is fair. 
Had a nice chat with Russ Gentner 

and Gentner's east coast rep Walt Low-
ery, in town for a visit. The company is 
zooming ahead with all kinds of new 
goodies, some of which I'm sworn to 

secrecy about. 
But they did show me the new SPH-5 

analog hybrid designed with many of 
the same features as the Digital Hybrid 
II. It'll be available in about two weeks. 
And what's Gentner doing up the 

road? Hint, hint. Think processing. And 
think digital. 

And by the by, Gentner also got a pat-
ent for its voice remote control unit, the 
VRC-2000. Russ says the company plans 
to enforce the patent rights through le-
gal measures to protect the technologies 
which went into its development. 

*** 

Lots of stations do lots of neighborly 
things which go unmentioned. But I 
have to tell you about WAEB, the Allen-
town FM doing those multipath tests. 
The station held a Radiothon and 

raised $132,000 for Camelot for Chil-
dren, a home for chronically and termi-
nally ill youngsters set to open next year. 
As CE Harry Simons told me, there's 

gotta be more for these kids than just 
sending them to Disneyland. Yeah. 
Oh and let's hear it once more for FCC 

Chairman Sikes. He made good on his 
promise to staff. They got rid of the ro-
tary dial phones. 
But will it speed up the Class A up-

grades? 
Heard something interesting? Spill your 

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

Remote Control You Can See and Hear 

Want to know what's happening at your trans-
mitter all the time? There's no better way than 
the ARC-16 Remote Control System from Burk 
Technology. 

When something happens, your studio operator 
will know instantly. You can take prompt cor-
rective action, observing the results on the front 
panel display. Alarms, meter readings and status 
arc displayed in clear text, with labels you define. 

When you're away from the station, let the 
ARC-16 call you. The DSU option will dial up 
to nine numbers, announcing readings and 
alarm conditions. You enter commands from 
your Touch-Tones phone, then listen to the 
highly intelligible digitized voice. 

Burk Technology, Inc. 

7 Lomar Drive 

Pepperell, MA 01463 

(508) 433-8877 

Need to control two transmitter sites? No 
problem with the ARC-16 Multi-Site option. 
Connect up to three ARC-16's for simple, 
unified control of your entire operation. All 
units in the system can be used as control ter-
minals for the other sites. 

Imagine switching the studio audio processor 
from the transmitter or resetting the automation 
by telephone. The Studio I/O option puts con-
trol of studio equipment at your fingertips even 
when you're not there. EBS equipment, tape 
decks, security systems and STL transmitters are 
just a few of the many possibilities. 

Break away from telephone lines with subcarticr 
generators available at no extra charge. 

TECHNOLOGY 
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ARC-16 Remote Control System 

Burk Technology is finding solutions to today's 
remote control challenges. Our systems are built 
to last and are backed by a 2-year warranty. 

Want to know more? Call us TOLL FREE at 
1-800-255-8090. We'll help you find the best 
remote control solution. 
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Underground storage 

Dear RW: 
I read your recent article on testing of 

underground storage tanks (USTs) with 
some interest. I called the EPA at the 
numbers indicated and received some 
further information which seems to con-
tradict some of the information printed 
in your paper. 
I quote now from the Federal Register, 

Vol 53, No 185, Friday September 23, 
1988, Part II (Environmental Protection 
Agency 40 CFR Parts 280 and 281 Under-
ground Storage Tanks; Technical Re-
quirements and State Program Ap-
proval; Final Rules). 
On page 37109, I quote, "UST systems 

that store fuel solely for use by emer-
gency power generators are deferred 
from the release detection requirements 
under Subtitle D. All other regulatory re-
quirements apply to these tanks." 
On page 37113, regarding UST systems 

associated with emergency generators, it 
further states, "In today's rule, EPA is 
deferring Subpart D requirements for 
UST systems associated with emergency 
power generators. Such tanks are com-
mon in the telephone industry and elec-
tric utility industry. These tanks often 
store diesel fuel which serves as a source 
of backup power in remote locations (for 
example, at telephone switching loca-
tions). This is a deferral of the release de-
tection requirements only; owners and 
operators of these systems must comply 
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with all other subparts of this rule. 
"Several commenters argued that 

these tanks should not be regulated at 
all for the following reasons: they are 
generally small in size (typically under 
500 gallons); most are less than five years 
old; they are often at unmanned stations 
in remote locations; they contain diesel 
fuel, which is less mobile than gasoline 
due to its higher viscosity; and many are 
filled only annually. 
'The Agency does not agree that these 

reasons merit an exclusion from the UST 
regulations. The requirement that these 
tanks be monitored each month is un-
workable, however, because they are of-
ten located in remote areas and are 
visited infrequently. Therefore, EPA is 
deferring Subpart D requirements for 
these tanks to allow time to develop 
workable release detection requirements 
for these tank systems!' 

Ed Mielke, Engineer 
WJR Radio 
Detroit, MI 

No mandatory stereo 

Dear RW: 
I have to strongly disagree with your 

suggestion that all AM and FM stations 
be required to adopt stereo or "turn their 
license in!" 
Our FM operation (Class A) is one of 

the very few FMs (commercial) which is 
not broadcasting in stereo. Basically, we 
don't believe the programming we're 
most proud of and serve the public best 
with has to be in stereo. 
For instance, local »news, local weather, 

local information (lost and found, date-
book, classifieds, farm report), local re-
motes, pro, high school and college 
sports play-by-play, talk shows, and 
more are not enhanced significantly in 
stereo. Yes, we air music, but that's very 
secondary in our format. 
Please also consider this: it's 6:00 AM 

and our typical listener is waking to 
a clock radio. Stereo needed? Nah. How 
about frying that bacon with the 
kitchen transistor on. Stereo needed? 
Hardly. Dad's shaving and showering 
in the bathroom. Can you imagine one 
speaker poised on the back of the toi-
let with the other hanging from the 
shower curtain rod? I don't think so. 
And at the office, the receptionist 
quietly keeps a pocket radio by her side. 
She can hardly hear the radio, not to 
mention hear it in stereo. 

I'd have a fit if the FCC took away my 
license for not going stereo. I think my 
community would have a fit, too. 

Frederic C. Hirsch, GM 
WDME AM/FM 

Dover-Foxcroft, MA 

Why protect clear channels? 

Dear RW: 
As an avid radio listener, and, as more 

than that, a fan of radio and a post-
graduate student in the Department of 
Broadcasting at the University of Tennes-
see, I wish to convey my displeasure 
over the way in which the 50,000 W AM 
clear-channels continue to insist on the 

The SBE's filing asking the FCC to extend the July 1990 deadline for type-
approved STLs appears, at first blush, a well-intentioned effort on behalf of 
stations' technical staffs. 
But the evolving situation with the rule requiring FCC approval renders such 

a move unnecessary. 
For one thing stations have already had five years to plan for the new rule, 

which grew out of the need to provide more sm frequencies. 
Secondly, all Su manufacturers have been quick to respond with policies 

addressing the requirement, by applying for or obtaining type-approval and 
by offering upgrades to equipment already in the field. 

Stations with SI'Ls which meet the requirement will receive certification from 
manufacturers. And while those 
whose equipment needs to be up-
graded will have to pay for some of 
the modifications, there will still be 
a cost savings over the price of a 
new su. 
But many engineers see the new 

rule as an opportunity to persuade 
management to upgrade existing 
equipment—or purchase new gear. 
Some of these stations are already 
contemplating switching Su fre-

quencies or buying new units and the approaching deadline will help foster 
their decisions. 

Unfortunately, it sometimes takes the clout of an FCC rule to get manage-
ment to budget for new equipment. 
FCC staff has said the Commission is not inclined to grant an extension 

unless there is strong support for it from a majority of stations. The SBE is 
not speaking on behalf of such a majority in seeking the extension. 
And it's puzzling that a group which purports to represent engineers, which 

should stand in favor of better technical operations, would propose action 
which would benefit managers more concerned with the bottomline than with 
the performance of their technical plants. 
In the end, SBE's request could hinder the good efforts of the very stations 

they are trying to help. —RW 

No Need 
For STL 

Extension 

antiquated rule prohibiting nighttime 
drop in AM stations on their frequency. 
I realize that AM clear channels were 

needed during the infancy of radio be-
cause of the lack of local service. I, fur-
ther realize that AM clear channels con-
tinue to provide a window to the world 
for many radio listeners, particularly 
those of us who are sports fans, who 
catch our favorite team's broadcasts on 
an AM-clear channel. 
Nevertheless, with the advancement 

in radio technologyy. I can see no reason 
why daytime only stations on the clear 
channel band cannot be allowed to 
broadcast at reduced power within five 
to ten miles of their transmitter site at 
night. 
A perfect example on point is radio sta-

tion WTNN, licensed to Farragut, Ten-
nessee, a suburb of Knoxville. I fre-
quently commute to Knoxville, and I en-
joy listening to the only station within 
a 200 mile radius of my home which 
plays the "Breeze" format which I enjoy. 
This station also carries the local high 
school football and basketball games, 
which I enjoy very much also. Neverthe-
less, they are constrained to carry these 
games on a tape-delay basis, even 
though, I would guess, they are doing 
this as a service to the community, be-
cause they have no nighttime authoriza-
tion. 
The clear channel which takes up this 

band is WMAQ Chicago. WMAQ is an 

all-news format, and it is all Minois news 
at that. The only time I ever listen to 
WMAQ is to catch an occasional Chicago 
White Sox game, but, frequently, I find 
that WMAQ is drowned out by interfer-
ence from Cuban and Central American 
stations ocupying that band. 
I do not know why WMAQ Chicago 

is so afraid of WTNN Farragut, when 
WMAQ Chicago does not serve the Far-
ragut/Knoxville metropolitan area. 
WTNN Farragut serves the local in-
terests; after all, isn't that why radio was 
established—as a public service? I can-
not see why WMAQ needs a 700 mile 
monopoly on its frequency, when those 
of us living in the fringe areas of the 
band cannot pick up the station anyway. 
With the concerns over the alleged de-

mise of AM radio, it would seem only 
natural that the FCC would allow sta-
tions such as the one alluded to previ-
ously to drop in at night on reduced 
power. These stations could provide a lot 
of things to their local communities that 
the 50,000 watt powerhouses could not. 
Furthermore, I do not see where stations 
such WMAQ. or any of the other 50,000 
watt giants, would lose advertising rev-
enue if a station a few hundred miles 
away decided to broadcast at night to a 
radius of five to ten miles within their 
transmitter site. 

Francis X. Santore Jr. 
Santore & Santore, Attorneys at Law 

Greenville, TN 

Radio World accepts freelance article submissions. Articles should be 800-1200 words 
in length. Submit clean, double-space typed pages of scannable copy in standard 
printer or typewriter fonts. 
Or send 5 1/4" IBM-compatible floppy disks in Word Perfect or Wordstar format, 

or send electronically via MCI mail # 302-7776. 
Articles by fax or modem, or on 3 1/2' disk cannot be accepted at this time. Sub-

missions not returned unless accompanied by a stamped, self-addressed envelope 
or floppy disk mailer. 
Artwork accompanying articles should be camera-ready art. Photos should be 

prints unless other arrangements are made. 
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cles is payable upon publication. RW reserves the right to edit all articles submit-
ted for publication. No duplicate submissions, please. 



Before we changed 
the rules of the 
processing wars, 
we made sure 

we were following 
the FCC's. 

ModMinder's revolutionary digital modulation 
measurement technology has caused plenty of 
excitement and considerable comment. Not to men-
tion the occasional unfounded rumor. 

This excerpt from an Opinion of Counsel prepared 
for Modulation Sciences by the respected FCC 
law firm of Bechtel, Borsari, Cole & Paxson in 
Washington D.C. should clarify the picture. The 
Opinion is based on consultation with a Professional 
Engineer, and on exhaustive research covering FCC 
Rules and Reports and Orders as well as case law. 
After all of that, attorney Harry Cole's Opinion is this: 

"I understand that... [the ModMinderl has been 
designed and manufactured to satisfy the 
FCC-defined standards for type approval in 
effect prior to the 1983 deregulation. It is my 
opinion that, assuming that [the ModMinded does 
in fact meet these standards, and thus permits 
monitoring of a station's modulation consis-
tently with the last rules in effect for such 
equipment prior to the elimination of the 
modulation monitor requirement in 1983, then 
correct installation, regular maintenance, and 
proper operation of [the ModMinded should 
be sufficient to assure compliance with the 
Commission's modulation requirements." 

Harry E Cole, Esq. 

We invite you to review the full text of this document. 
For a copy, please call Modulation Sciences toll free 
at 800-826-2603. 

modulation sciences 

• 
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PEAK MODULATION ONE MINUTE COUNT 

cis DNUP 3 
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modulation sciences, inc. 
115 Myrtle Avenue • Brooklyn, NY 11201 • Tel 718-625-7333 • Toll Free 800-826-2603 • Fax 718-260-8286 
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AM Hearing Reveals 
Problems Are Many, 
Solutions Are Elusive 
(continued from page 1) 
broadcasters to get back in the game." 
NAB Joint Board Chairman Lowry 

Mays said broadcasters aren't looking for 
a quick fix from government. "We are 
asking that industry and government 
work together to tackle these technical 
issues ...," he said. "When 1991 
comes, let us have met the AM improve-

NAB Radio Board Chairman William Sanders 
(left) and Vice Chairman David Hicks, in a 
lighter moment during the meeting. 

ment challenge and watch as a new AM 
band grows and prospers." 
Demonstrating how challenging that 

goal may be, NAB Executive Operations 
VP John Abel presevted a stark financial 
portrait of AM. According to his data, 
the average fulltime AM today yields an 
annual loss of $3973 against $246,579 in 
revenues. Station values, judging AM 
sales over the past few years, have 
depreciated an average of 4% annually, 
he said. 
"Many AM broadcasters are asking 

themselves: With a financial picture like 
this, are we better off running this busi-

ness or putting our money into CD or 
money market accounts that pay a 9% re-
turn?" Abel said. 
The view was supported in testimony 

"It (AM) must be able 
to sound just like FM 
to survive." 

from communications broker Richard 
Blackburn. "AM is viewed as noncom-
petitive and not a factor in the market-
place," he said. "Prices are going down. 
It must be able to sound just like FM to 
survive." 
One much-needed improvement, 

Commissioner Andrew Barrett reviews a 
document submitted to the FCC. 

agreed most panelists, is AM stereo. The 
FCC was scorned by some for adopting 
a marketplace stance in the early 1980s 
for the selection of a stereo standard, 

which they argued had stalled the tech-
nology from flourishing. 
A strong recommendation was that all 

receivers sold in the US that are 
equipped with FM stereo also be capa-
ble of AM stereo, as required in HR 2714, 
The Radio Quality Improvements Act of 

1989, currently before Congress. 
In response to support for the idea that 

all FM stereo radios be equipped with 
AM stereo, Sikes questioned whether 
AM broadcasters would be as eager to 
support a mandatory requirement that 
they broadcast a stereo signal. 
"AM broadcasters should have to keep 

(continued on page 8) 
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Opposition to 
(continued from page 1) 
He said Sony has not seen a great de-

mand for AM stereo receivers, although 
the company still makes an auto receiver 
with AM stereo. 

Congress not best designers 
Tom Friel, executive VP of the Elec-

tronic Industries Association's Con-
sumer Electronics Group, said most re-
ceiver manufacturers are reluctant to 
have the government require what fea-
tures should be included in their 
products. 
"When Congress starts being a tech-

nical advisor in our products, we don't 
think that is a good thine Friel said. 
"We don't think that Congress is neces-
sarily the best design shop." 

In testimony before the FCC's AM en 
banc hearing in November, Panasonic 
Audio Information Systems Division As-

Dillon said government 
interference in selection 
of receiver features will 
add to the cost. . . 

sistant Director Robert Finger said re-
ceiver features are and should be the re-
sult of the market forces. 
"We believe that consumers should de-

cide on the selection and availability of 
the audio product features such as AM, 
FM, mono and stereo;' he said. 

Same as UHFIVFIF 
Proponents of the bill believe mandat-

ing AM stereo on FM stereo receivers is 
no different than a 1962 law that re-
quired TV manufacturers to include 
UHF tuning along with VHF. 
The EIA, however, said the analogy 

does not hold up. 
"You are talking about two different 

things," Friel said. "That argument can't 
be accepted on its technological or con-
ceptual merits." 

According to Friel, UHF was a brand 
new feature that needed a "boost" 
whereas AM stereo has been around 
several years and customers already 
know it is out there. 
At the en banc hearing, FCC Chairman 

Al Sikes alluded to a potential unfairness 
of requiring AM stereo capability on 
receivers by the manufacturers, but not 
requiring stations to broadcast a stereo 
signal. 

Mandatory AM stereo 
At one point, Sikes asked a station 

owner whether all AM stations should 
be required to convert to stereo if re-

AM Stereo Bill 
ceiver manufacturers are required to in-
clude the capability as a standard 
feature. 
The broadcaster said he believed it 

would be a good idea, but ac-
knowledged that it would not be cheap 
for stations. 
Although they oppose mandatory 

AM stereo as a receiver feature, 
manufacturers and the EIA favor the 
FCC setting an AM stereo standard. 
"We do believe the FCC should se-

lect an AM stereo standard;' EIA 
General Counsel Gary Shapiro said. 
Industry analysts believe the sluggish 

acceptance of AM stereo can be at-

tributed to the FCC declining to set 
an AM stereo standard. 
Receiver manufacturers said the selec-

tion of a standard would do more to 
help AM stereo than requiring compa-
nies to add the feature on the receiver. 
Less than 20% of AM stations broad-

cast in AM stereo. C-QUAM, developed 
and produced by Motorola is consid-
ered the AM stereo de facto standard, 
with a majority of stations on the air 
using that system. 
For information, contact Tom Friel at 

the EIA, 202-457-4914, Bob Dillon at 
Sony 201-930-6050 or Robert Finger at 
Panasonic, 201-348-7843. 

FCC Addresses AM's Problems 
(continued from page 7) 
up with the latest facilities, just like 
McDonalds franchises are required to of-
fer Chicken McNuggets," said Art Suber-
bielle, president and GM of KANE-AM 
in New Iberia, LA, and a member of the 
NAB Radio Board and chairman of 
NAB's AM Improvement Committee. 
Suberbielle added that he was speak-

ing for himself only, since the NAB 

NAB's John Abel (left) and Lowry Mays 

board has stopped short of endorsing a 
mandatory stereo requirement. 
Comments from AM station owners 

magnified other dilemmas that challenge 

The FCC, led by Chairman Al Sikes (third from left), hears testimonies during the meeting. 

business. 
Arlen Diamond with KSMU and a 

profeser at Southern Methodist Univer-
sity presented a study on listener per-
ceptions of AM, which showed a nega-
tive slant toward even good quality 
sound if it were associated with AM. 
Diamond supported continuous dial-

ing on receivers, comparing it to mod-
ern televisions. "Consumers see num-
bers on the TV go up from two and up 
the dial. They don't even know VHF and 
UHF. Why continue to assimilate the 
way AM and FM stations are broadcast?" 
Richard Harris with Group W Radio 

offered a list of hard hitting improve-

ments that would pave AM's way toward 
recovery. His ideas included allowing 
companies to own more than one AM 
in a market (a move the FCC has taken 
by easing restrictions), erradicate the 
simulcasting of FM programming over 
AM and offer tax breaks for AM owners. 
A separate panel at the hearing fo-

cused on the expanded AM band, with 
minority interests, public broadcasters 
and daytimers expressing interest in the 
new allocations (see related story, this 
issue). 

All testimony from the en banc meet-
ing will be available for reply comments 
through 18 December. 

Beaven Els, Chief Engineer, WFAA-TV Dallas 

CURRENT 
Technology 

"Our ratings are powerful... and so are 
the demands of our equipment:' 

A television signal going to millions of homes can be a very complicated proc-
ess. In Dallas, WFAA-TV has been THE dominant force for decades. This success is 
due, in large part, to the technical expertise BEHIND the camera. 

As Beaven Els will attest. WFAA-TV is committed to investing in the finest 
equipment. From the most sensitive recording instruments to the electric clock in 
the robby. WFAA-TV must have a reliable source of power. That's why Chief Engineer 
Els chose to have everything protected by the POWER SIFTOR's from Current 
Technology. 

The effects of unfiltered power can wreak havoc in a television station. Digital 
equipment and computers can be destroyed by "dirty power", and the 
POWER SIFTOR typically eliminates these effects. And, Underwriter's 

Laboratories has made the picture even more clear by giving the 
POWER SIFTOR outstanding marks in the 1449 testing program. 

Beaven Els is right. WFAA-TV's investment in programming 
and equipment are two reasons for the station's success. But 
without power protection, the station's "sign off" might occur 
earlier than scheduled. 

Don't wait. Failure to act can result in permanent damage to 
your equipment! Our analysis of your power protection needs 
is free... and so is the call.= 238 moo ask for Diamond. 

The Power to Succeed"' il 
1400 South Sherman • Richardson. TX 75081 
214) 238-5300 
Power Siftor and The Power To Succeed are registered trademarks of Current Technology. Inc. 
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Sikes Airs Views on AM's Lot 
by Alan Carter and Charles Taylor 

Washington DC When all is said 
and done, FCC Chairman Alfred Sikes 
believes the fate of AM radio rests in 
the hands of AM broadcasters them-
selves. 

"I think a lot of what happens over 
the coming years with AM is going 
to depend on what broadcasters do, 
whether they make investments in their 
studios, control rooms, transmitters," 
Sikes said. "It's going to depend on 
whether they make investments in pro-
gramming, talent!' 
The notion that the FCC is going to 

bring AM to parity with FM in one 
broad swoop by changing rules here 
and there is not exactly realistic, he 
suggested in an interview with RW just 
prior to the en banc hearing on AM. 

Maintaining integrity 
But Sikes continued that the Com-

mission is charged with maintaining the 
integrity of the spectrum and must 
study a wide range of issues: from 
man-made interference to complaints 
that the FCC packed the dial with too 
many stations. 
AM is among the high-profile 

*ssues—along with indecency—that 
Sikes has taken the FCC into since as-
suming office three months ago. He 
came to the Commission from the Na-
tional Telecommunications and Infor-
mation Administration (NTIA), where 
he was director. 
Considering specific proposals for 

AM, Sikes said he personally believes 

Are Your Quality Listeners 
Missing Your Quality Sound? 

The new VAMP Ill delivers low cost, CD quality audio over a variety of STLs. 
VAMP HI is a discrete, two channel, fully digital audio transmission system. 

No companding or pre-emphasis to degrade the signal. 

Benefits: 

• Very Low Noise and Distortion 
• No Significant Delay, no delay echo to bug your DJ's 
• Low Crosstalk, so low it's below the noise floor allowing you to 
use the two channels separately or as a stereo pair. 

Several transmission methods to choose from: 

• T-1 data circuit, tar lower cost than 15 kHz analog telco lines plus you get a 
return path for remotes 

• Digital microwave, a low cost radio link 
• Analog microwave, it can use baseband of. 

existing links for high quality, low cost 
remotes or multiple channels 

• Fiber optic link 

VAMP Ill is a proven system using all 
of the methods shown above. 

If your transmitter isn't in the back 
room VAMP Ill will deliver the 
same high quality audio as if it were. 

Give us a call for more information and 
an application note showing how each 
of the above transmission methods are used 

• ,11 

COMPLETE $4900°° 
SYSTEM 

iip 
1:: GRAHAM-PATTEN SYSTEMS, Inc. 

P.O. Box 1960, Grass Valley, California 95945 a 800-547-2489 in California: 800-422-8882 

stations should broadcast in stereo. But 
he maintained that the FCC should not 
require AMs to convert. 
"We didn't require FM stations to go 

stereo!' Sikes said. "I think they (AM 
broadcasters) have to decide what the 
asset means to them!' 
AM broadcasters "serious" about the 

business will make investments across 
the board, Sikes continued. 'An invest-
ment I hope to see them make is the ste-
reo investment. But there might well be 
stations that have formats that are quite 
comfortable with a monaural transmis-
sion and I'm not going to require them 
to go stereo!' 

Stereo receivers 
Sikes said some responsibility for 

AM's fate belongs to receiver manufac-
turers. AM stereo receivers sound bet-
ter, he said. 

Angeles and New York unless stations 
complained to the Commission. 

"I think that somebody who tweaks 
a signal to the point that it becomes 
an annoyance to the listener is simply 
hurting himself!' Sikes said. "But it be-
comes an FCC issue when he tweaks 
it so that it interferes with a competi-
tor or others on the dial." 

In the future 
Looking ahead, Sikes said calls for 

spectrum studies throughout the indus-
try and on Capitol Hill bring attention 
to the "importance" of spectrum and 
the "difficulty" of dealing with its 
limited quantity. 
But, he continued, "I think it's safe 

to say you're going to see an acceler-
ated effort in this area aimed at reduc-
ing interference, capturing spectrum 
that can be reclaimed and moving more 

AM broadcasters "serious" about the 
business will make investments across 
the board . . . 

But again, Sikes backed off support-
ing a requirement that manufacturers 
put AM stereo on all radios that have 
FM stereo, as suggested by legislation 
proposed in Congress. 
'Ile problem is simply this: Every 

time the government orders manufac-
turers to do particular things, it results 
in costs for the consumers!' 
The bottom line for AM, from Sikes' 

perspective, is to get the band "to a 
position equal to what the laws of 
physics will allow. Clearly, AM is not 
there!' 

In other areas, Sikes said the FCC 
would not initiate investigations into 
the modulation/processing wars in Los 

quickly on allocations and trying to put 
a premium on spectrum pioneering!' 
With many recent rulemakings at the 

FCC focusing on spectrum issues, thus 
requiring extensive paper work, Sikes 
said the staff is aware of the potential log 
jam and the disadvantage it places on ra-
dio broadcasters. He said he is waiting 
for proposals from new Mass Media 
Chief Roy Stewart and Audio Services 
Division Chief Larry Eads. 
'As a broadcaster, I saw ideas and 

assets on ice as I had to wait in line," 
Sikes said. 'As a public official, I view 
that one of the first responsibilities of 
this organization is to serve the public 
quickly, completely and courteously!' 

POWER... 
60,000 
WATTS 
The 817A has a 
single output of 
60kW and is totally 
self contained. An 
internal viewing 
screen provides 

seven screens on a 
pixel display. This trans-

mitter is totally solid-state 
except for the final PA tube. For more 

information, contact 

varian@ 
continental electronics division 
R O. BOX 270879 DALLAS, TEXAS 75227 (214) 381-7161 FAX NUMBER (214) 381-4949 
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Fortunately for us, most radio 
engineers look before they leap. 

you've always been an analyti-
cal bunch, so we're sure you 

know that our MX-55NM 2-track 
not only gives you the features 
you need, but that it's also priced 
several thousand dollars below 
its nearest competitor. 

We know you're not about 
to overlook major features, like 
HX-ProTM bias optimization, or 
gapless seamless punch-in 
punch-out, or that famous Otani 
sound. However, here's some fine 
points to examine as you do your 
apples-to-apples" with our 

competitors. 
For example, the MX-55NM 

incorporates a printed-circuit 
capstan motor ( like that used on 
our MX-80 multitrack machine). 
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This not only gives you 
low wow and flutter 
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Three cue locations and a zens memory 

right out of the chute, can be a« s.si d via the MX-55NMS 
built-in locator  

but very fast start times. 
It's also worth noting that EQ selec-

tion and Reference 
Fluxivity values can : 

• 

A 1.5" cast alloy deck plate. plus cast side frames 
give the MX-55NM the rigidity and ruggedness 
you've come to mpect from Otani. (Do our 
competitors show you the inside of their 
machines?) 

be changed with a flip of a 
switch. And as you put the deck 

• 

• 

through its 
paces, notice 
that the van-
speed control 

provides 0.01% step resolution. 
This means you can make precise 
changes, and perhaps more 
importantly, you can repeat a 
change exactly when necessary. 

For your convenience, an 
optional voice editing module 
maintains normal pitch at twice 
normal speed. And the meter-
bridge keeps knobs and switches : 
out of the way while you're editing. : 

▪ Because we know how hard you use our 
• machines. we use a double-sided glass epoxy 

transport circuit board. and we silksereen • 
▪ both sides of our PCBs so you can locate 
• the components easily 

In the Otani tradition, we 
make the MX-55NM easy to ser-
vice. Only four screws get you into 
the transport electronics. And 
when you get there, all servicing 
can take place with wiring intact. 
We also hinge all serice panels, 
and use locking cable inter-
connects. 

The specs? Why not call your 
nearest Otan i dealer, or Otan i at 
(415) 341-5900 and check them 
out. Like everything else, you'll 
find them "right on the money." 
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DAT was invented 
for your home.  

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

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

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

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

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

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

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

609/467-8000 • 800/523-2133 • FAX 609/467-3044 
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Shannon's Audio Is the Wind in 
The Sails of LA's Pirate Radio 
by Charles Taylor 

Los Angeles CA Punch in 100.3 as you 
drive down the 405 freeway and some-
thing hits you in the face. 

"It's like a sledgehammer leaping out 
of the dashboard at you in the car," said 
Scott Shannon, who conceived the fre-
quency's Pirate Radio format. "I was 
looking for a neck-snapping sound!' 
Shannon has plenty of company. In 

the past nine months since KQLZ-FM 
raised the Pirate flag here in one of the 
nation's most aggressive radio markets, 
ratings have flown from 13th to fourth. 
A lot of the success has to do with 

powerhouse promotion. Obviously, the 
mix of top 40 rock and album cuts play 
a part. But to Shannon, Pirate's audio 
signature is as important to the formula. 
"As competitive as broadcasting is to-

day in the major markets, it's important 
that you isolate every facet of your oper-
ation and then constantly work to make 
it better and different from the competi-
tion," Shannon said. 'A unique audio 
personality is as essential as a unique DJ 
or a promotional or music personality!' 

From last to first 
The ideal is not new for Shannon, 

who gained prominence in 1984 when 
he took New York's WHIZ (Z-100) from 

last to first in the ratings in less than 
three months, using his now-famous 
"Morning Zoo" format, along with heavy 
audio processing. His mission there was 
much the same as it is in LA—to bring 
together all the elements it takes to be 
the best. 

Pirate Radio set sail 17 March after ra-
dio programmming conglomerate West-
wood One purchased the station in 1988 
and felt it couldn't make money from the 
frequency's then light rock format as 
KIQQ. 
Shannon was brought in by West-

wood's CEO Norm Pattiz in January to 
conquer the market by overseeing the 
creation of the hybrid Pirate format. 
But ultimately, Shannon concedes that 

his talent is programming and that much 
of the sound of a station he works with 
is devised by engineering staffs that col-
laborate with him: "I try to stick with 
people who know Scott Shannon and 
have worked with me before!' 

Patterned after Z-100 
The Pirate sound was tailored in part 

by Frank Foti, president of audio consult-
ing firm Cutting Edge Technologies, who 
also helped Shannon design the sound 
for Z-100. "He was the architect there 
and patterned this one after the Z-100 
sound!' 
Aside from the competitive theories, 

The swashbuckler himself, Scott Sha-mon, stands watch on Pirate Radio's billboards in LA. 

the station's carefully orchestrated audio 
chain is designed as a weapon to battle 
the station's less-than-ideal signal 
strength. 
"We're not in the top three as far as sig-

nals (strength) go," Shannon said, "so 
rather than have a powerful signal, we 
have to have a powerful sound. Thus, 
we pay a lot of attention to the overall 
sound of the radio station, the equaliza-
tion, the compression and all the ele-
ments that are important to the sound." 

Every goofy claim 
It's also essential for the station to keep 

its unique sound a quantum leap ahead 
of the competition. "We have to know 
what new equipment is being developed 
and look into every goofy claim and ev-
ery little new invention or box that some-
one comes up with. You've got to stay on 
top of it constantly and make it a pri-
ority," he said. 
Shannon added that other stations in 

the market have made moves to close in 

The "Express' in Express Group means 
just that. Express service, Express delivery, 
with some of our systems deliverable in as 
little as two weeks. 

The choice of Modular Studio Furniture 
over built-in kitchen grade cabinets is a wise 
decision. With built-in cabinets you are stuck 
with one configuration or faced with total 
replacement should you move or update your 

on Pirate Radio's sound. In New York, he 
said, it took Z-100's CHR competitors 
seven, nine and 12 months to react with 
more dramatic processing and a push to-
ward peak modulation. In Los Angeles, 
he said the chase has been much faster: 
"They all want a piece of the Pirate," he 
said. 
"The Emmis station, Power 106 

(KpwR), reacted very quickly to our 
changes. They were already close to 
maximizing their potential, but they 
added reverb before I arrived— 
something I always do—and then added 
a little more compression and did some 
things to make it louder!' 
KIIS FM (102.7), another CHR super 

power, also made some "obvious" 
changes, Shannon said, about 90 days 
after Pirate debuted. 
And then there is the new kid on the 

airwaves, KK13T (92.3), which aban-
doned its classical format in September 
for "Rock with a Beat." In an earlier in-
terview, Greg Ogonowslci, a Los Angeles 

equipment. Our four complete lines of Fine 
Studio Furniture will meet your present needs 
while giving you the future flexibitty a mod-
em broadcast facility demands. 

Each of our four lines are made of the 
finest materials. All designs feature numer-
ous access panels, hand rubbed hardwood 
trim, and built-in wire passes. 

Don't settle for second best! 

engineering consultant who designed 
KK13T's sound, said he has armed the 
station for Los Angeles' loudness war. 

Maxed-out processing 
A number in the industry have 

warned that the maxed-out processing 
in LA will result not in being the stron-
gest voice in the market, but instead in 
blasting listeners to more reserved sta-
tions. 
Shannon scoffed at the claims. 
"I remember reading a comment 

where one gentleman said that Pirate Ra-
dio's audio sound was very irritating and 
that listeners wouldn't be able to take it 
very long. I laughed that he was naive 
enough to think that people sit around 

and listen for quality like that," he said. 
"They're not thinking of it. It's subcon-
scious. 
'And now, after a couple Arbitrons, we 

have one of the longest time spent listen-
ing averages of anyone in the market, es-
pecially with contemporary music!' 
But despite Pirate's rapid and impres-

sive climb into the top five, Shannon has 
no intention of sitting easy. 
'The job isn't done yet,' he said. 

"Many people think that they've done a 
spectacular job getting us top five in LA 
and #1 with 18 to 35 year olds, but we're 
really just getting off the ground. 
"We won't predetermine the altitude or 

destination of the project." 

Please call or write today for our free 
color brochure. 

THE EXPRESS GROUP 
3518 3RD AVE, SAN DIEGO, CA 92103 

(619) 298-2834 
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KJOI Purchase Breaks Record 
by Frank Beacham 

Los Angeles CA Revving the eco-
nomic engines ever harder in America's 
most turbo-charged radio market, Via-
com Broadcasting has bought LA's KJOI 
in the richest single radio station pur-
chase deal in history, according to indus-
try observers. 
In a transaction valued at $101.5 mil-

lion, Command Communications of 
New York signed an agreement to sell ra-
dio stations KJOI-FM, Los Angeles, and 
KSYY-FM/KHOW-AM, Denver, to Via-
com. Though Viacom refuses to reveal 
the individual purchase prices, a 

spokesperson for the seller placed the 
KJOI portion of the deal between $85 
and $90 million. 

It was the highest price ever paid for 
a single radio station, said Ann-Mary Di-
ana of The Sillerman Companies. The 
firm's president, Robert EX. Sillerman, 
is a principal investor in Command 
Communications. 
The previous sale record also was for 

KJOI, which was purchased by Com-
mand for $79 million only 16 months ago. 
The deal marks Viacom's entry into the 

nation's most lucrative radio market. No 
management or format changes will be 
made at the station, said Bill Figenshu, 

president the Viacom Broadcasting radio 
division. 
KJOI recently switched to a "Touch 

98.7" soft-hits format that mixes light jazz 
and vocals. The station was rated fifth in 
Arbitron's summer radio rankings in the 
LA market. The new format places it in 
competition with soft music-
programmed KOST, which got the first-
place position in summer rankings in the 
LA market. 
The purchase is "the latest strategic 

move in Viacom's aggressive pursuit of 
properties in major radio markets 
around the country," said Henry S. 
Schleiff, chairman and CEO of Viacom's 

First Class Sound. Affordable Price. 
Orban's popular XT2 Six-Band Limiter Accessory for OPTIMOD-FM® 8100A has 

been chosen by many major-market stations seeking a "highly processed" sound 
that's also clean, natural, and easy to listen to. What's particularly significant is how 
many have chosen the XT2 after comparing it to "another unit" — which costs twice 
as much! (The XT2 costs only US$2,075!)* 

How does Orban provide superior performance at a modest price? Simple — 
the XT2 uses your host OPTIMOD-FM's power supply and much of its circuitry to 
achieve efficiency, economy, and performance so high that the XI'2 would be the 
processor of choice even if cost were no object. 

The XT2 provides bass, presence, and brilliance equalization, plus density and 
clipping controls, to let you precisely tailor the sound to your station's format and 
target audience. 

Ask your Orhan Dealer for information at3out Orban's powerful First Class 
winner — the XT2. Or write, call, or FAX us directly. 

otbon 
a di,, ,ion ol AKG A iii t • Inc. 

645 Bryant St., San Francisco, California 94107 USA 
Telex 17-1480 FAX (415) 957-1070 

Telephone (415) 957-1067 or (800) 227-4498 

"U.S. Suggested List Price at 9/88 

80PTIMOD-FM is a registered trademark of Orhan Associates Inc. 

Broadcasting and Entertainment 
Groups. 
In another Southern California station 

purchase, Westwood One announced it 
will purchase KJQY-FM, San Diego, as 
part of a three-part transaction involving 
Group W, Command Communications 
and Westwood One. The deal has West-
wood One selling its 50% controlling in-
terest in WNEW-AM, New York, to 
Command Communications for $15.3 
million in cash. The station was pur-
chased in April, 1989, for $11 million. 

The terms 
According to the terms of the deal, 

Westwood One will pay the $15.3 million 
to Group W and $4 million worth of 
Westwood One common stock priced at 
$10.75 per share (372,093 shares) to Com-

mand Communications to be held for a 
period of three years. Command re-
cently acquired an option to acquire 
KJQY-FM from Group W, which will be 
transferred to Westwood One. 
As part of the WNEW-AM transaction, 

Command has agreed to continue its af-
filiation with the NBC and Mutual Ra-
dio Networks, which are owned by 
Westwood One. Additionally, the station 
will continue to program Westwood 
One-produced talk programming for at 
least the next two years. The program-
ming indudes The Lany King Show and 
The Bruce Williams Show. 

The history-making KJOI sale comes 
in an extraordinary yeir in the nation's 
richest radio market. The Southern 
California Broadcasters Association has 
predicted a record-breaking $399 million 
in ad sales during 1989. Such an ad cli-
mate has fueled record-breaking prices 
for LA stations. 
KFAC, the city's only commercial clas-

sical station, changed its format to popu-
lar music in September after being sold 
for $55 million earlier in the year. 
The KFAC change followed another 

significant Los Angeles station sale in 
1989. KIQQ a soft rock station, was sold 
to Westwood One in March for $56 mil-
lion and turned into a new and highly 
successful high-energy rock program-
ming concept called "Pirate Radio." 

A piece of the pie 
The KJOI sale was brokered by Ameri-

com Radio Brokers of Washington, DC. 
Managing partner Bill Steding, who 
represented Command, did not respond 
to requests from Radio World for infor-
mation regarding the sale. 
But Roy Rowan, vice president of the 

Beverly Hills office of broker Blackburn 
& Co., called the KJOI sale a unique sit-

(continued on next page) 
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DigiMod Gives KIIS 
Its Sound Signature 
by Alan Carter 

Los Angeles CA This morning, the 
oscilloscope shows that KIIS-FM is 
modulating to the limit. To the ears of 
several of the station's engineers stand-
ing around, it sounds louder and cleaner 
than any competitor on the dial. 
That's exactly what Paul Donahue 

wants to hear. 
KIIS is Gannett's flagship station, a 

property here in one of the US's most 
competitive radio cities. As engineering 
VP for Gannett Radio, Donahue is con-
cerned about the audio with which the 
CHR station does battle. 

If Donahue needs to be reminded 

Allum.Allthellue. 
I KFWBNEWS98 

of what he is up against, all he has 
to do is look out the window of his 
11th floor office in the Motown Build-
ing on Sunset Boulevard and see the 
billboards plastered everywhere promot-

ing station after station. 
"We've been lucky in coming up with 

techniques that work for us very well," 
Donahue said. 
He doesn't know, or understand, why 

radio these days has to be "loud," except 
that is what general managers and pro-

gram directors want. So he does it, with 
few qualms and no hesitation. 
But how he manipulates the sound is 

something on which he will not com-
promise. 
"There are two trade-offs to loudness," 

Donahue said. "One is distortion, the 
other is dynamics!' 
Listeners will put up with only so 

much distortion, he maintained. "That 
is a subjective evaluation, and we try to 
not go beyond that tolerance level!" 
Dynamics, which he called a psychoa-

coustic effect, also is subjective. "We 

Viacom Buy Tops Charts 
(continued from previous page) 
uation and not a continuing trend in ever 
higher station prices. "I think Viacom 
wanted to be in Los Angeles and they 
knew they were going to have pay a 
huge sum of money, which they did," 
said Rowan. 
"Can they service the debt out of the 

radio station?" Rowan asked. "The an-
swer is—to my knowledge without see-
ing the figures, but I have a general idea 
what they are—no, they won't be able to 
service that debt out of the operation of 
the station!' 
Rowan speculated that the nearly $400 

million in predicted ad sales in the LA 
market is a powerful reason for a com-
pany such as Viacom to pay such an ex-
traordinary price for a single station. 
That opinion was shared by Vic Biondi, 
executive director of the California 
Broadcasters Association. 
"You can't consider a sale like this out 

of context," said Biondi. 'The Los An-
geles market has had a marvelous two 
years. It has grown and it continues to 
grow. And quite frankly, if Viacom saw 
the potential, you have to respect their 
decision. I have to assume they think it 
is realistic!' 

Great Sounds From 
Great Cartridges 

¡SST OCer 

Place your order today 

or 

Call. Write or Telex 

for descriptive 

literature 

Superb in Quality 
Supreme in Economy 

SPACE SAVER UNITS 
Aristocart's compact racks 
are simple, lightweight, 
rugged and ready to 
wall mount. 

TFE 

Mocel AW-20, 

holds 20 cartridges PIP 

Model CD-40, h.. 
holds 40 discs 

z . - 

Billboards, like FM 92's here and others 
shown here and on previous pages, crowd 
LA's streets, an indication of the city's 
heavy competition for listeners. 

have several 'Golden Ears'—a term you'll 
hear broadcasters use—around the sta-
tion who evaluate our audio. It might 
even be an engineer's wife at home. 

"If you're going to walk a thin line in 
modulating and processing—and sta-
tions in LA do—you have to work within 
reason!' 
The audio chain at KIIS and six other 

Gannett stations includes proprietary 
circuitry that Donahue through his en-
gineering design firm, California Digital, 
developed and markets under the trade-
mark DigiMod 2000. The DigiMod is an-
other in a series of audio processing 
techniques stations use as they cus-
tomize their sound. 
As he explained, the circuit cards 

modify an Orban Optimod 8100 when 
used with a preprocessing multi-band 
compressor. It allows a station to control 
the "sound signature" and develop a 
"distinct stationality," he said. 

fkie Oe'ç 

G 

e 
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What that means is engineering can 
adjust the audio from a transparent to 
very aggressive sound depending on 
what best suits the format. 
The DigiMod was in the works for two 

years before Donahue put it on the mar-
ket in September. He called it a bridge 
between the analog world of today's ra-
dio and the digital world of tomorrow's 
radio, turning a standard Optimod into 
a multi-band digitally controlled proces-
sor when using CDs and DAT. 
When Donahue first tested the 

DigiMod at some stations, programmers 
complained the sound was too transpar-
ent or too good. 
"You could say it sounded like your 

CD players were connected directly into 
the transmitter," Donahue said. "We had 
to make it sound more like radio, more 
aggressive!' 
For information on the DigiMod, con-

tact California Digital at 805-523-2310. 

BUY! 
SELL! 

TRADE! 
These ol' boys wheel & deal! 

Allied has been serving the needs of broad-
casters for used radio equipment since the late 
1960's. Veteran broadcasters are the "heart" 
of the equipment exchange business at Allied. 
Call on Jim or Chuck—their expertise is un-
paralleled. CALL TODAY! 

The number to call is 317-962-1471 

We accept TRADE-INS, 
SELL NEW & USED gear 
& selectively BUY used 
radio equipment. Let us 

Western International Communications Ltd. 
17 - 825 McBride Boulevard, New Westminster, B.C. V3L 585 help you economically!! 

: \ et, TELEPHONE (604) 526-3214 TELEX 04-34639_} 
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Injunction Stymies Florida AM 
by Paul Rebmann 

Orlando FL Construction was halted 
at the new tower site of WWNZ-AM 1 
November when the Greater Orlando 
Aviation Authority (GOAA) obtained a 
temporary injunction from a Lake 
County judge. 
The WWNZ towers would make a 

nearby site for a planned general avia-
tion airport unusable, according to the 
administrative appeal filed by the avia-
tion authority. 
WWNZ CE Dave Murray said the sta-

tion is increasing power to 50 kW with 
different directional patterns for day and 
nighttime operations. The new tower ar-
ray will consist of one 374' and five 363' 
towers. All six towers will be used with 
both patterns. The station currently 
operates at 5 kW non-directional day and 
1 kW directional at night. 
The new tower site is in Southeast Or-

ange County only 1.3 miles from the 
planned airport site according to Murray. 
Steve Richey, a Lake County attorney 

who obtained the zoning changes for the 
radio station and Murray both said the 
aviation authority did not file comments 
opposing the towers during the Federal 
Aviation Administration (FAA) approval 
process. 
GOAA Engineering Director Dick Bon-

ner declined to comment on the situa-
tion to Radio World. 
WWNZ obtained an FCC construction 

permit, an FAA permit for the towers, 
county building permits and proper zon-
ing for the site, according to Murray. 
He said the radio station received a no-

tice from the Florida Department of 
Transportation (FDOT) in August in-
forming WWNZ that a permit needed to 
be filed with it before the towers could 
be erected. "This was the first we found 
out about the planned airport," Murray 
said. 
Richey quoted from the Florida sta-

tutes that "permits from the DOT will be 
required only within an airport hazard 

area where federal standards are ex-
ceeded!' There are no provisions in the 
statutes covering planned airports unless 
the area has been zoned specifically for 
airport use. 
The proposed airport site in conflict 

with the WWNZ towers is one of three 
selected as possible sites in West Orange 
County by a consulting firm. A recent 
DOT study showed that Orlando will 
need two more general aviation airports 
by the year 2000 and that one needs to 
be in the west portion of the county and 
the other in the east. 

Murray said the temporary injunction 
is in effect until a hearing is held on the 
matter with the Lake County Board of 
Zoning Adjustment. He explained that 
the injunction prevents any construction 
at the site, not only tower erection. 
There is one tower foundation in the 

ground, but no guy anchors, and about 
300' of tower has been offloaded on the 
site, according to Murray. He said that 
the original completion date for the proj-
ect was 1 May, but added that did not 
seem probable in light of the dispute. 
A hearing date had not been scheduled. 
For information call WWNZ at 407-299-

7400 or the aviation authority at 
407-826-2001. 
Paul Rebmann is CE for WLKF-

AM/WEZY-FM in Lakeland, FL. 

ETTA May Help Broadcasters 
by Benn Kobb 

Washington DC Broadcasters facing 
STL congestion may spell relief E-T-T-A, 
if Reps. John Dingell (D-MI) and Edward 
Markey (D-MA) succeed in their efforts 
to find more bandwidth for the burgeon-
ing telecommunications industry. 
Dingell and Markey's Emerging 

Telecommunications Technologies Act 
(HR 2965), would transfer as much as 
200 MHz of unused and underused 
government spectrum to the FCC to the 
possible benefit of radio, HDTV, mobile 
system operators and other as-yet-
unknown communications services. 
The first hearing on ETTA was held 2 
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November and according to Markey, 
who chairs the House Telecommunica-
tions and Finance Subcommittee, Con-
gress had not held hearings on spectrum 
allocations since 1959. 
At the hearing, congressmen, telecom-

munications consultants and FCC Chair-
man Alfred Sikes proclaimed their sup-
port for the legislation. The sole holdout 
was the Bush Administration, in the 
form of Executive Branch telecommuni-
cations advisor Janice Obuchowski. She 
heads the National Telecommunications 
and Information Administration (NTIA) 
that regulates federal radio usage. 
"The federal government holds ap-

proximately forty percent of the radio 
spectrum in this country," according to 
Dingell. He said that the government's 
holding of spectrum is "inhibiting eco-
nomic growth and innovation, causing 
us to lag behind other countries in de-
velopment of technology!' 
Sikes said that it is no longer clear 

whether we can continue to look toward 
advances in technology alone to resolve 
all of our radio frequency management 
challenges. He said some engineers be-
lieve broadcasting has reached the the-
oretical limits of spectrum efficiency. 

Others believe there still are significant 
improvements possible, he said, al-
though they recognize the challenges of 
mandating the use of new, often more 
costly technology where there is a sig-
nificant, installed user base. 
"In all likelihood," Sikes said, "we will 

have to both move toward new genera-
tions of equipment—at a significant 
cost—and find more spectrum!" He said 
that although he supports many of 
ETTMs goals, the FCC does not have 
sufficient information to be able to state 
categorically that there is 200 MHz of 
spectrum available to be transferred. 
Sikes advocated what he called the 

"forcing action" of the legislation to pres-
sure government and non-government 
spectrum users to become more efficient 
in their use of frequencies. 
NTIAs Obuchowski said the Bush ad-

ministration could not support EUA in 
its present form. She urged the subcom-
mittee to wait until the NTIA completes 
studies aimed at quantifying govern-
ment and private sector spectrum use. 
Additional hearings are expected in 

the first few months of 1990, at which the 
subcommittee will receive testimony 
from private sector witnesses. 

Serving the broadcasting industry 
for over 40 years! 

r_ _ 
Satellite Programming 

Systems 

la Music Systems 

• Live Assist 
Programming 

MI Cart Recorders Players 

• Carousels''', 

• SMC/Otari ARS-1000 
Players 

• Otan i Production 
Recorders 

la CD Live Assist 
Systems 

• Audi- Cord Recorders/ 
Players 

SONO-MAG CORPORATION 
IN CANADA CALL 
800-268-6817 

BROADCAST EQUIPMENT 
-A HARRIS COMPANY 

Circle 50 On Reader Service Card 

1833 Hovey Ave, Normal, IL 61761-4394 

Phone 309-452-5313 FAX 309-452-2521 

Circle 26 On Reader Service Card 



December 13, 1989 Radio World 17 

Working Group Eyes Processing 
(continued from page 3) 
the Adams paper. 
Adams noted, however that "I don't 

personally feel we want to tell a station 
what to do to itself." 

Foti noted that the Dividend, a filter 
developed by his company and used 
with clipping, accomplishes half of what 
a composite mask would be designed to 
do in that it protects the SCA frequen-
cies. 
But he noted that filtering alone does 

not necessarily protect the pilot and that 
clipping causes "energy to fill in around 
the pilot!' He explained that this could 
cause problems in receivers with new 
circuits which cause blending back to 
mono upon detecting such energy 
around the pilot. 
NAB VP of Science & Technology 

Michael Rau asked if a composite mask 
could co-exist with a station's use of a 
clipper. 
Adams said it would be "difficult and 

pricey" and that the stereo separation 
could be affected. 
The consensus of the group was that 

more research would be needed to de-
velop a mask. Adams offered to submit 
a "test plan" for further studies to the 
NRSC mailing list for approval. 
Even as the working group pondered 

RW To Offer 
New Course 
On Digital 
Annandale VA "Digital" was the 
buzzword of the '80s. As we move 
into the next decade, it will be more 
important than ever to understand 
the workings of digital circuits. 

Introduction to Digital Electronics 
is a new course offering by Ed 
Montgomery currently electronics 
teacher at Thomas A. Edison High 
School in Fairfax County, VA. He 
has previously taught broadcast en-
gineering at North Virginia Commu-
nity College (NOVA). 
The course introduces students 

to the theory of digital electronic 
operation. It will cover identifica-
tion of digital circuits, testing num-
ber systems, logic gates and related 
terminology. Interfacing with other 
devices and displays will also be 
covered. 
The course will begin in the 10 

January 1990 issue of Radio World 
and continue for a total of 12 install-
ments. NOVA will offer 1.3 CEUs 
(continuing education units) for 
those who complete the course. An 
examination will be mailed for those 
who register for the program. 
Cost of the program is $20 for RW 

readers payable to North Virginia 
Community College, Director of 
Continuing Education, Annandale 
Campus, 8333 Little River Turnpike, 
Annandale, VA 22003. The course 
number is BCST 91401N. To register, 
look for the coupon in the 27 De-
cember issue of RW. For more infor-
mation contact Ed Montgomery at 
703-971-6850 during work hours. 
Please do not call the college. 

the possibility of a composite mask, 
members wondered about the ability of 
the engineering community to generate 
widespread acceptance among program 
directors and general managers. 

Education or standard-setting 
"There already is a standard and it's al-

ready abused," noted FM subgroup 
chairman Wes Whiddon, referring to 
limits on overmodulation. "If another 
standard is developed, what's to prevent 
it from being abused?" 
WAEB CE Harry Simons noted that "as 

a committee we carry more credibility 
than individuals" and that "education 

would be a good place to start." 
"At least 95% of the PDs I know per-

sonally don't know what happens when 
you procese Simons added. 

Foti suggested that engineers need to 
"sell" PDs on the idea of a cleaner sig-
nal and that "through the process of 
education we can share some things and 
come up with a consensus to educate 
others!' 

Several members raised the possibil-
ity of a demonstration of the effects of 
processing, similar to one set up by the 
NAB to demonstrate the NRSC process-
ing standard for AM. 
But NAB staff engineer Stan Salek 

noted that variations in processing set-
ups would make such a demo difficult 
to evaluate and Rau noted that NAB 
didn't set up an NRSC AM demo until 
a standard had been developed. 
lingley said that getting broadcasters 

to help themselves and educating them 
on the effects of modulation and 
processing might boil down to getting an 
FCC ruling in favor of a mask, similar to 
the NRSC AM standard. But he noted 
that such action would be "far down the 
road." 

In the end, the working group decided 
to wait for the completion of further 
studies to decide on future directions. 
The group's next meeting was set for 15 
February, 1990 to allow time for the Foti 
and Adams studies. 
For more information contact NAB at 

202-429-5346 or EIA at 202-457-4900. 

OVER 420 
STATIONS 
HAVE CHOSEN 
THE 1 THAT 

LSOUNDS BEST, 

IVant proof that the fifth-generation 
solid-state Harris THE-1 FM exciter 

is the one for your station...plus a 
great deal? 

Go for our THE-1 Sound-Off/Trade-In 
Challenge. 

Try THE-1 for 30 days. Compare it with 
your present FM exciter and hear the 
difference in your station's sound for 
yourself. Now, if you don't agree that 
THE-1 sounds better, just return it to 
Harris, and the deal is off. But experi-
ence tells us that you probably won't 
want to go back to your old exciter. 
So pack it up and send it to us—no 
matter what the condition of your old 
unit, we'll give you a generous trade-
in allowance towards the purchase of 
your new THE- 11 

Since its introduction at NAB '88, 

over 420 stations worldwide have 
discovered that THE- 1 is the exciter 
that sounds as good as it specs. This 
special THE- 1 Sound-Off/Trade-In 
Challenge no-risk offer ends on 
March 31, 1990. Don't miss out on a 

great deal—call Harris Radio RF Sales 
today at 217-222-8200, Ext. 3401. 

t-tAnnis 
Harris Broadcast Division • Marketing Department 
P.O. Box 4290 • Quincy. IL USA 62305-4290 
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STL Owners Face Upgrades, Replacement 
Washington DC In order to be legal 
by the July 1990 deadline, stations with 
STLs that do not meet FCC type notifi-
cation specifications have two choices: 
They can shell out as much as $3000 

for an upgrade, or they can trade the old 
units in on new ones, which cost $3000 
to $12,000 depending on the model. 

It appears that stations with STLs that 
meet the specifications will have little 
trouble getting type notified because 
most manufacturers have agreed to un-
dertake the process. 
Stations with units that do not meet 

the specifications, however, will have to 
decide whether to upgrade their STL or 
buy a new one. 

In addition, a filing by the SBE is ask-
ing the FCC to consider delaying the re-
quirement to ease the burdens on sta-
tions (see related story, this issue). 

Factory upgrades 
TFT Inc. is offering upgrade services 

and a trade-in policy for those units that 
do not meet the specifications. 
Moseley Associates is offering up-

grades for some pre-1985 models, but 
had not decided if it will accept trade-
ins on newer models. 

All Marti Electronics STLs already 
meet the specifications and are type noti-
fied or are in the process of being type 
notified, according to the company. 
The grulo was FCC approved in 1986 

(FCC ID number: BEN9EZSTL-10/950). 
Although the Marti sTL-8 met the specifi-
cations when it first was produced in 1970, 
approval was not necessary then. 
However, Marti has applied for type 

notification of the STL-8, under the 1985 
rule mandating approval by 1 July 1 1990, 
according to Marti. 
Marti also previously received FCC ap-

proval for several of its other models. 
The MW-500 Aural Broadcast Microwave 
Booster (FCC ID: BEN9EZMW-500); and 
RPU models RPT-30/150 (FCC ID: 
BEN9EZRP130-150); RPT-30/450 (FCC 
ID: BEN9EZRPT30-450); RPT-15/150 
(FCC ID: BEN9EZRPT15-150); RPT-

15/450 (FCC ID: BEN9EZRPT15-450); 
RPT-2/150 (FCC ID: BEN9EZRPT2-150): 
RPT-2/450 (FCC ID:BEN9EZRPT2-450); 
RPT-25 and RPT-40. 

In order to be type notified, STLs in 
the 944-952 MHz band must meet ac-
ceptable spurious emission levels and a 
.005 frequency tolerance. The factory 
must fill out FCC form 731, submit a 
statement that the model meets the 
specs along with a $100 fee per model. 

If a manufacturer type notifies a 
model, all units sold are considered type 
accepted. The factory will be supplied 
with FCC type notification stickers for 
stations to affix on the su, to show proof 
of type notification. 

Station with units that cannot be type 
notified without an upgrade will have 
to pay for the upgrade and the $100 
FCC processing fee, according to sn, 
companies. 

STLs modification 
TFT Marketing Director Jesse Maxenchs 

said there are about 500 Model 7700s 
made from 1978-85 that cannot be type 
notified unless they are modified to meet 
frequency emission levels. The later model 
Model 7700s, 8300s and 8600s meet the 
FCC requirements and are type notified. 
Maxenchs said TFT will try to accom-

modate the owners of the older 7700s. 
"We will permit trade-ins on that 

equipment or make the units certifiable," 
Maxenchs said. 
He estimated it will cost $1200 to $1500 

to make the modifications if a station de-
cides they want to keep using the old 
STL. 
Maxenchs said trade-in allowances 

will vary according to the condition of 
the old STLs. 
According to RF Specialities of Texas, 

a new TFT 8300 will cost a station about 
$9500 while the 8600, designed more for 
urban crowded areas, is priced at $3425. 
Moseley Sales Manager Dave Chancey 

said the company will upgrade pre-1975 
to 1985 PCL 505s that do not meet the 
specifications, but it conceded that won't 

be cheap for some models. 
He said the early PCL 505s, which can 

be identified by the horizontal heat sink 
fins, will cost $3000 to upgrade. 

Could cost stations 
The 1975 to 1985 PCL 505 upgrades 

"won't be $3000," but will cost stations, 
depending on which model they have, 
he said. 
Chancey emphasized that Moseley 

will not offer any upgrades for its model 
PCL-401s, 101s or 303s, which do not 
meet the FCC specifications. 
He said there may be some indepen-

dent shops that will offer such a service. 
The company has already filed for 

type notification for its post-1985 era 
PCL-505s that already meet the FCC 
specifications. 
New Moseley sn, models cost from 

$4500 for the PCL 6010 to $10,700 for the 
PCL 6065. 

Stations with Moseley PCL 505s 
should contact the company to receive 
a questionnaire they can fill out and re-
turn so the company can best determine 

what upgrades are needed, Chancey 
suggested. 
Another variable also has been thrown 

into the sn, mix, according to Chancey. 
He said the FCC plans to tighten the 

frequency tolerance limit from .005 to 
.0025, and if that is indeed the case, 
some of the PCL 505s will not meet the 
specification when the new change is 
made. 

Tightening tolerances 
FCC Engineering Policy Branch Chief 

Jim McNally confirmed that the Com-
mission will eventually tighten the .005 
frequency tolerance, which "dates back 
to the equipment of the 1960s." He did 
not know what the new frequency 
would be. 
But, McNally noted, "We will get 

around to it when we have the time. We 
do not want to further muddy the 
waters." 
For information about STLs contact 

TFT at 408-727-7M, Moseley Associates 
at 805-968-9621 or Jim McNally at the 
FCC at 202-632-9660. 

SBE Asks for STL Type 
Notification Extension 
(continued from page 1) 
sion so far. 
He said the Commission will carefully 

consider SBE's request, but individual 
stations and STL manufacturer com-
plaints would have significant impact on 
a decision to extend the deadline. 

No decisions yet 
"We're thinking about it, but we ha-

ven't made up our minds," McNally said. 
Although there was some initial confu-

sion about the type notification proce-
dures, McNally said manufacturers have 
indicated to him they are working to type 
notify STLs by the 1 July deadline and 

MIC-MAZE Microphone Processor 

Applications: Microphones...plus 
The Mic-Maze is also a multifunction device that is ideal for FM 
processing, SCA, STL, TV, satellite up-link, and production. 

So transparent, that it will process FM composite baseband 
without artifacts. 

Chnot 11 hinda;) inc 
42 Elaine Street • R.R. 1 • Thompson, Connecticut 06277 

(203) 935-9066 • (203) 935-9242 
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An outstanding value at only $435.00. 
No other DA gives you so many features for so 
little money. 
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there may not be a need for a extension. 
McNally said, however, there is prece-

dent for granting an extension, if the in-
dustry convinced the Commission one 
is necessary. 
In August, several aircraft owners and 

pilots groups successfully lobbied the 
FCC to extend a deadline from January 
1990 to January 1992 for compliance with 
a stricter frequency tolerance for VHF ra-
dios in general aviation aircraft. 

If such pressure was brought on by the 
radio industry for an extension of the 
STL deadline, the Commission would 
consider the request, McNally said. 

Industry pressure 
"If the (STL) manufacturers argued 

that extension of the deadline is a good 
idea, then that would carry some 
weight," he said. 
Many stations and manufacturers have 

been confused about the type notifica-
tion procedure because they are not sure 
who is responsible for the certification 
and they are uncertain about whether 
older STLs will meet the specifications. 
The Commission began requiring type 

notification in 1985, but gave stations 
with pre-1985 units five years to type 
notify them. 
For those that are not yet type notified, 

FCC officials said the notification proc-
ess will work better if the manufacturer 
certifies each model, which would ap-
ply to all units sold. 

It then would be up to the station to 
contact the manufacturer to find out if 
their STL was type notified and how to 
receive proof of certification. 
Manufacturers are currently establish-

ing policy for type notification and up-
grades (see related sotry this issue). 
For information about an extension on 

the STL deadline, contact NAB Science 
& Technology at 202-429-5346, Chris Im-
lay for SBE, 202-296-9100 or Jim McNally 
at the FCC, 202-632-9660. 
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Who's Setting The Pace For 
FRol Transmitter Technology? 

Patented Innovations 
Broadcast Electronics has the largest and most skilled engineering 
staff dedicated to the radio broadcast equipment industry. Significant 
FM transmitter design patents awarded to B. E.: 

• Folded Half-wave Output Cavity, patented 1982. 

• Internal Second Harmonic Suppressor, patented 1982. 

• Broadband Input Impedance Matching Circuit, 
patented 1985. 

When it comes to making claims about'? 
technological developments in FM transit 
the record is very clear. 

Broadcast Electronics: 
First to introduce a Proportional VSWR Foldback System. 

First to introduce "PWM Automatic Power Control" with "Soft Start". 

First to offer a built-in synchronous AM test port. 

First to design a single tube high power 30kW FM Transmitter. 

First to introduce a single tube 10kW FM Transmitter with a 4CX7500A tube. 

First to introduce a single tube 3.5kW FM Transmitter with a 4CX3500A tube. 

First to introduce a Microprocessor Video Diagnostic System. 

First to offer built-in, PC based, transmitter remote control. 

First to offer a standard synchronous FM booster option. 

And, Broadcast Electronics again sets the world standard for FM Exciters 
with the new FX 50 which stands alone in audio performance with 93 dB 
S/N and .003% THD and IMD. 

State of the Art Leadership 
Stereo technology, only B.E. designs it all - AM, FM and TV 
stereo gene'ators. 

Broadcast Electronics is the only major FM transmitter manufacturer 
who designs and manufactures its own solid state intermediate power 
amplifier (IPA). 

All products are backed by B.E.'s 24 hour parts and service and a 
strict quality assurance program. 

The result of this commitment to state-of-the-art innovation is a complete 
line of RF products, designed to provide you with years of reliable 
service. Certainly it's clear who is setting the standards for FM 
transmitter technology! 

Put our engineering expertise to work for you. Call (217) 224-9600 for the Eroadcast Electronics Representative in your area. 

I=E BROADCAST ELECTRONICS INC. 
4100 N. 24th ST, P.O. BOX 3606, QUINCY. IL 62305-3606 U.S.A., PHONE (217) 224-9600. TELEX 250142, FAX (217) 224-9607 
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Data Collection Goes Sky-High 
New Company Uses a 

Wing-Mounted System 

To Get Real-Time Data 

by Charles Taylor 

Miami FL Tom Becker admits he was 
baffled. 
In 1980, when his low power WDNA-

FM here was launched, its service area 
was nestled along a narrow strip of is-
lands along the Florida coast, forcing a 
directional pattern of only 20° of a 360° 
circular signal area. 
How could he know if his signal was 

being effectively directed up the strip, or 
whether a good bit of energy was 
unknowingly being dumped into the At-
lantic Ocean? 
"We somehow wanted to maximize the 

service area of this little station," Becker 
said. "We wondered if there were some 
way we could at least get an idea of 
whether I was sending a huge lobe over 
some useless area." 

Near exact accuracy at low cost 
Six years and mounds of trial and er-

ror later, Becker and partner Ralph 
Chambers—both broadcast engineers— 
indeed believe they have found a way to 
identify a station's coverage area with a 
high level of accuracy at low cost. 
The pair's Air System Technologies 

Inc., formed earlier this year, provides 
broadcasters with computerized analy-
sis of real-world coverage data, includ-
ing contours and power output levels for 
AM, FM and TV antenna transmission 
systems. The data is collected using an 
airplane with a uniquely designed wing-
mounted cross-polarized array and 
Becker's own software program. 

Becker, a former software designer and 
business programmer, and Chambers, a 
commercial pilot, developed the process 
bit by bit. First, Becker built an ana-

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

log/digital converter for a lap top, which 
is used to take measurements of an an-
tenna array in the air, providing real time 
data. 
"We started out crudely with a chart 

recorder trying a bunch of antenna ideas 
and getting all sorts of unsatisfactory 
results," Becker said. But when they per-
fected the wing mount antenna—and 
achieved FAA approval—they felt suc-
cess was approaching. 

Horizontal and vertical data 
'The antenna allows us to simultane-

ously collect horizontal and vertical data, 
and they are essentially at the same 
point in space, which is important if 
you're trying to determine the circular 
polarization of a signal;' Becker said. 
When measurements are taken, an on-

Air System's equipment does measurements 
from aboard aircraft. 

board computer is fed continuous data 
depicting the measured field strength of 
an antenna system, factoring in the test 
aircraft position, direction, altitude, 
speed and wind correction angle. 
The process, according to Chambers, 

normally takes 12 minutes. 
The results, Becker said, provide two-

fold service: 'At the engineering level, 
from some engineers' postures, I think 
it's as benign as an intellectual curiosity 
about where their signal is going. But 
from the manager and owner's perspec-
tive, it's a matter of dollars and cents. If 
they can recognize that what comes off 
their antenna and where it goes is very 
directly associated with the accounting 
department, it becomes important." 
Air System Technologies has played a 

major role in an ongoing study in Allen-
town, PA, to discover the effects of mul-
tipath on FM radio reception. Sponsored 
by Harry Simons, CE at WAEB there, the 
tests come out of the National Radio Sys-
tems Committee's desire to find out 
more about what causes the distortion 
and how it might be alleviated. 
WAEB's signal was tested by the com-

pany using a data acquisition system and 
LORAN C navigation from the airplane. 
Information was gathered in a circular 
pattern from the station's transmitter and 
included a polar plot of the main an-

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

tenna pattern horizontal and vertical 
polarizations as installed on the pole at 
the top of the station's tower; and a po-
lar plot of WAEB's auxiliary antenna 
mounted on the side of the tower. 
The readings were taken from several 

loops flown at a three mile radius from 
the antenna. Some consultants have 
suggested that at that distance, some of 
the Air System Technologies' readings 
would incorporate reflected ground sig-
nal. 
WAEB's plans currently call for a new 

round of readings from loops with a 
smaller radius. 

Variety of other utilizations 
A variety of other utilizations for the 

company's capabilities are in the works, 
Becker said. For one, stations trying to 
target their signal toward a particular 
demographic segment within their 
coverage area could use Air System's 
services to legally manipulate a direc-
tional pattern. 

"Let's say that Hot Rock 98.7 wants to 
hit the 13 to 25 (age) monied audience 
market," Becker explained. "With demo-
graphic data, we know where those peo-
ple are and we can suitably program the 
computer so it gives us a meter that 
peaks the average signal in that market. 
"And because the measurements are 

taken in real time, you can have guys on 
the antenna to loosen bolts and swing 
it around until the signal is maximized 
for the format;' Becker said. "This I see 
as a tool for sales. We can sit down with 
customers and tell them exactly the per-
formance of their radio station." 
And thanks to an AM loop antenna 

apparatus Chambers designed that al-
lows easy mounting on the wing tip of 
the plane, Air System is able to measure 
AM directional patterns in areas that of-
ten are inaccessible from the ground. 
"The most popular way to do AM 

measurements is from the ground, but 
it's not always possible, such as in areas 
like the Florida Everglades," Chambers 
said. "With a helicopter, such a test 
would cost between $375 and $600 an 
hour. We can do a reading for a lot less 
in just 12 minutes." 
A typical job costs about $3000 plus ex-

penses, depending on travel distance 
and other variables. Discounts are 
offered for multiple towers within a sta-
tion group. The company is currently 
based in two locations—its headquarters 
in Miami and a new office in Dallas. A 
third office on the West Coast is planned 
in the future. 
Also in the future is the actual pur-

chase of a plane. Currently, the company 
leases a Piper Cherokee Warrior. To serve 
customers in different areas of the coun-
try, "the plan has been to have contacts 
in a couple central locations with 
friendly owners;' Becker said. 
A lot of growth is planned, he added, 

but for now, the two plan to concentrate 
on establishing credibility for what has 
taken them by surprise with its potential. 

"I had a specific need and came up 
with an intriguing way to solve this at 
relatively small expense," Becker said. 
"At that time I had never intended this 
to be a business." 
For information on Air System Tech-

nologies, call 305-598-5153 in Miami or 
214-244-5353 in Dallas. 
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GET A GREAT DEAL ON A WORKSTATION 
WHEN YOU CHOOSE STUDER R1EVOX C270 1_1:11 RECORDERS. 

DIGITAL INSURANCE A C270 Series reel-to-reel 
with a hard disk option? Yes, Studer has just acquired 
Dyaxis, the most price competitive and capable digital 
audio workstation available. Now when you buy a 
Revox C270 (or a Studer A807) Series reel-to-reel, we'll 
give you a discount certificate worth up to $2,500 on 
your future Dyaxis purchase. That's your hard disk option! 

THE C270 SERIES This exciting new line of recorders 
provides you with all the traditional Studer Revox 
benefits—mechanical precision, electronic sophistication, 
supreme sound quality and superior support—adding 
up to state-of-the-art analog recording technology. The 
C270 is available in 2, 4, and 8-track versions with or 
without remote/autolocator. 

BEST BUY Compare the "street" price and performance 
of any C270 Series machine with the competition, and 
you'll find there is no competition. The die-cast deck 
plate and head block, the precision mechanics and a 
host of powerful features tell you 
any C270 Series machine will last 
as long as you need a reel-to-reel 
in this emerging era of digital work-
stations. And in the digital future, 
you'll need analog recorders that 
will sound good—for a long time. 
That's why your last reel-to-reel 
should be a Studer Revox. 

TIME CODE...OR NOT The C270 2-track version offers 
optional center track time code for effortless synchronization 
to picture or sound. The C274 4-track and C278 8-track are 
both equally adaptable to production or post. The optional 
remote/autolocator stores 18 start/stop addresses and pro-
vides full transport and channel remote control to fit into 
any professional studio environment. 

LOGGING TOO For station logging applications, special 
super low speed versions of the C274 and C278 are avail-
able with built-in time/date code generator and reader with 
search capabilities, providing up to 25 hours of continuous 
audio on one reel of tape. 

STUDER DYAXIS With over 200 Dyaxis systems delivered 
wœldwide, Studer has become the leading supplier of Digital 
Audio Hard Disk Systems, and the only major reel-to-reel 
supplier currently delivering such digital workstations. Buy 
either, and you choose a leader. Studer Revox. 
Call your Studer Revox Professional Products Dealer—your 

Digital Insurance Agent—or Studer 
Revox direct to receive all the details. 
And remember, your purchase of any 
C270 insures that your future will be 
digital—with Dyaxis. 

STUDER REVOX 

Studer Revox America, Inc. 

1425 Elm Hill Pike • Nashville, TN 37210 • (6:5) 254-5651 

New York (212) 255-4462 • Los Angeles (818)780-4234 

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

Want to Sell 
ATC PS-150 tube mdl, seems complete, gd 
for parts, etc, $100/80. J Sigmon, WElZK, 
POB 398, York Sc 29745. 803-684-4241. 

ITC Omega Series (2) playback desks, pro-
gram cards need minor repair, otherwise ex-
cel cond, $800 ea pis shpg. D Kelley, KISZ, 
POB 740, Cortez CO 81321. 303-565-1212. 

BG Engineering BGE-1T new 10 minute dig-
ital up timer for retrofit into Spotmaster/1TC 
cart decks, BO; new semiconductors. IC's, 
lamps, motors, switches, rack ears, accesso-
ries for PDII, Delta, RP, SR 3D, WP, Series 
99 cart decks, BO. B Royster, K0M, 1(119 Cor-
dova, San Diego CA 92107. 619-223-3411 

Telex MC-PR Ill RP audio, excel cond, $995. 
L Chatman, IVA, 424 Commerce Ln Ste 1, 
Berlin NJ 08009 609-768-5006. 

Automated Broadcast Controls w/(4) Otani 
ARS-1000DC reproducers, (2) 24 cart 
Carousels, 80 event sequence controller & au-
dio controller, w/manuals, gd cond, meoo 
pls shpg. B Herrera, KCRT, 100 Fisher, 
Trinidad CO 81082. 719-84S-3355. 

Sentry complete automation system includ-
ing (5) Revox PR-99 stereo PB machines; In-
stacart; (2) IGM Carousels; (2) Audicord ste-
reo cart machines; PC compatible computer 
wisoftware & interfaces, excel cond. B Fergu-
son, WMMJ, 400 H St NE, Washington DC 
20002. 202-675-4800. 

BE 2000 R/P, 2 decks, one has new motor, 
manual, $700/both; (3) Ampex 602 R-R decks 
for parts, BO. 8 Oostenburg, KCKY, POB 6, 
Coolidge AZ 85228. 602-963-9290. 

UMC Beaucart RP stereo recond whpare 
parts, manual, 3 tones, $1125. B Carr, WRED, 
1201 Fremont Pk, Toledo OH 43469 419-837-
9696. 

ATC Criterion Series mono RIP, gd cond, 
$300. B McKittrick, 331 Mulberry, Catashu-
qua PA 18032. 215-264-5295. 

SIAC 510 single cart player (2), $150 ea/BO. 
J McDonald, 303-669-3442. 

Telex MC-PRIII R/P, like new, $950. L Chat-
man, IVA, 424 Commerce Ste 1, Berlin NJ 
08009. 

Rapid-0 ROM-2 RIP mono, fair cond, $200 
or trade. D Kohn, KESM, 200 Radio La, El-
dorado Springs MO 64744. 

Fidelipac Zenith & height gages for head 
alignment, never used, $50. D Bailey, 3422 
Beech, Rowlett TX 75088. 214-475-9796. 

BE 530213 mono, triple decker, gd cond, 
$1300. E Trevino, KBOR, Box 3407, Browns-
ville TX 78521 512-541-6348. 

3M/ITC Delta I stereo, gd cond, presently 
working. E Trevino, KBOR, Box 3407, Browns-
ville TX 78523. 512-541-6348. 

SfAC 792 mono, gd cond, $900. E Trevino, 
KBOR, Box 3407, Brownsville TX 78521 512-
541-6348, Fax 512-542-4109. 

3M/1TC Delta 1 stereo, gd cond. E Trevino, 
KBOR, Box 3407, Brownsville TX 78523. 512-
541-6348. 

BE cart tape winder, almost new, Witmer, 
both in original packing, $425. G Cahill, In-
visible Inc, POB 5786, Hudson FL 34674. 813-
725-5003. 

BFJSpotmaster TP-1A cart winder, without 
timer, $100, will throw in 100 plus carts for 
$150; (3) record amps, mono, for RCA AT-
27/8A-27 series cart machines, $40 ea. F 
Vobbe, Great Northern Bdct Co, POB 5031, 
Lima OH 45802. FidoNet 1:234/16. 

Want to Buy 

fTC 30 mono w/WRA record amp, triple deck. 
C Waltman, KNEW, 65 Jack London Sq, Oak-
land CA 94607. 415-836-0910. 

Parts & manuals for RCA 7 Series; record 
amp for RCA 7 Series; parts & record amp 
for Harris Criterion Alt Series. C Gill, POB 
371, Indianapolis IN 46206. 317-923-2800. 

Rapid cue R/P mono or stereo, any model, 
schematics & operative units, must work, 
need several, may be interested in units for 
parts. N Williams, WTJZ, 553 Michigan, 
Hampton VA 23669. 804-723-1270. 

Eraser splice finder. KDKB, POB 6184 King-
man AZ 86402. 602-753-KDKB. 

Tapecaster P & RP 700, any cond from junk 
to excel, call or write w/descriptions & lowest 
prices, complete or parts only. T Crockett, Hot 
'tacks, Box 10501, Blacksburg VA 24060. 703-
953-0222. 

Stereo record in gil working cond, used carts 
40 sec, 70 sec, 100 sec, 25 min. A Moll, 
KLXQ, 128 Memory Trail, San Antonio TX 
78232. 512-496-0677. 

CASSETTE & REEL-TO-

REEL RECORDERS 

Want to Sell 

Tandberg 74B 4 trk, 3 speed, portable case 
wlopt plastic lid, service & user's manuals, no 
mics, mint, BO pls shpg; VM 700 portable 
1950's consumer unit, fair cond, BO as shpg. 
S Delahoyde, Box 33063, Phoenix AZ 85067. 
602-937-9088. 

Tuscan 38 1/2" 8 trk, low hrs, excel cond, 
$1875; Tascam 40-4 4 trk valdbx, low hrs, $925 
K Flory, The Production Co Box 1027 Siloam 
Springs AR 72761. 501-524-4626. 

Scully 280-14SP, mono 14., fair cond, $250; 
Kahn Symetra-peak SP 58-1A, gd cond, $50; 
SMC 282 time announce, gil cond, 80; CBS 
Audiomax 4450 stereo, gd cond, $200; CBS 
Volumax4100, mono, excel cond, $200. J Tho-
mas, WLEW, Bad Axe MI. 517-269-993. 

Scully 28013 2 trk stereo in factory roll-around 
cabinet, manuals, new heads, spare capstan 
motor & other parts, excel cond, $1000 pis 
shpg. B Mountjoy, W1DD, 610-1/2 Hattie, 
Elizabethton TN 37844. 615-543-5849. 

Stand Hoffman CRIA-7 logger 
Young, WJON, P08 220, St Clout 

Crown motor, capstan, Dale HI 
bi-directional, Crown player, net/ 
athon 702-7 & 702-10 portable ti 
bi-directional, auto reverse, call 
prices. E Davison, 135 N Illinois, 
IL 62702. 217-787-0800. 

Ampex AG-440C 1/2" 4 trk in 
around cabinet, manuals, heads I 
tie wear, spare set of RIP electro 
spare parts, vgc, $1000 pls shp 
joy, WIDD, 610-1/2 Hattie, Eliza 
37644. 615-543-5849. 

Technics 1520 isolated loop R 
control in fair cond, $500. R Sant 
P08 83111, Lincoln NE 68501.41 

Scully 270-2 (2) 14" store 
reproducers, 175-75 ips; also (6 
capstan motors, BO; Ampex 35 
only w/Schafer electr, excel cond, 
heads, parts, relays for 350 & 
BO; PR&E Multisync MDA motor 
ble speed amp for Ampex & Scull 
B Royster, Kom, 1019 Cordova, S 
92107. 619-223-3411 

Teiefunken M15A 24/32 trk 
& varispd, $25K; Telefunken M15/ 
$4K; Tascam 80-8 widbx rack 
Nakamichi 550, BO. R Rhodes, 
NYNY 10101. 212-245-5045. 

Pioneer CT-F2121 stereo (2), lc 
need minor repair, $60 ea or $10( 
mon, WBZK, POB 398 York SC 
684-4241. 

ITC 850 Series, gd cond, BO. Di 
901 E Pike Blvd, Weslaco TX 785 
15411 

IBM System 34 computer wt 
drive, 6 yrs old, excel cond, use 
bine traffic system, $3500 pls sh 
WJKL, 3342 Perry, Camillus Nn 

Otari 8 SD 112" 8 trk wicalibrati 
tremely clean á reliable +4 or - 
lions, $2500/80. M Mantell, 1st I 
15 Perkins, Brockton MA 024( 
1844. 

Rem 877 excel cond, $1000/130 
J-Con Ltd, 200 E Rackquet Club, 
Springs CA 92262 619-323-436 

bac X-2000R 105" 1/4 trk, 7.5-3 
bi-directional 6-head system, au' 
motor transport, very low hrs, 
$1000. G Curry, Intl Minis 
Peachtree Corners Circle Ste 2: 
GA 30092. 404-449-6766. 

%VOX A-77 15/75 ips w/Dolby B 
$450180; Renos B-77, 15/75 ips, 
$12501110. 8 Henry, KLLK, 12 W 
lits CA 9549Q 707-459-1250. 

OW MX5050-4, 1/4" 4 trk, 
lapped, $950. B Petruur, Rouse 
E Old Hickory, Madison TN 371' 
8516. 

Ampex 1200 24 trk matched j 
mods, great shape, heads have b 
many spares, $30K/pr, will cons 
breaking set. D Hewitt, Remote F 
334, Lahaska PA 18931. 215-79, 

Ampex 601 tape transport, as 
$30; (3) Raton 115 V Whisper far 
ment cooling, $10 ea or $25/al 
Welch Media, POB 1455, Monde 
29461. 803-761-7585. 

Recordac 33011 cassette duplic. 
ter & 3 slaves, 16X duplication s 
male rewind, erase heads, long-li 
and heads. LED level meters, $70( 
ry, Intl Ministries, 4725 Peachtr 
Circle Ste 250, Norcross GA 3001 
6766. 

Sorry/MCI JH-110B-2 R-R consok 
(2), light use, new heads & pinch' 
capable, (2) technical manuals & 
control, $2800lea. 8 Kohtz, KBAY 
San Jose CA 95150. 408-370-7377. 

Ampex AG 440B 2 trk, 75-15 ips in Ruslang 
console (2), $700; Ample 351-2 2 trk 7.1-15 ips 
wIlnovonics 360 electronics in Ruslang con-
sole (2), $400; Ampex 351 FT 75-15 ips in 
Ruslang console, $250; Ampex 351 electr (4), 
$100. B Reider, WGUC, 1223 Central Pkwy, 
Cincinnati OH 45214. 513-556-4444. 

Scully 280B 4 trk 1/2" in factory roll-around 
cabinet, manuals, new heads, spare capstan 
motor & other parts, excel cond, $1200 plu 
shpg. B Mountjoy, WIDD, 610-1/2 Hattie, 
Elizabethton TN 37644. 615-543-5849. 

Ampex 350 FT w/inovonics electr in roll 
around walnut floor cabinets (2), $800 ea; 
Scully 2808 4 trk 1/2" recorder, gd cond, in 

Revox tape recorders, top-shape factory 
rebuilds. New heads, etc Accessories. A77, 
$85C1 877 (1/4 trk 75 ips), $1000. G36 (tube 
mdl) 1/4 trk 7.5 ips, $500. Send phone num-
ber & address to: JM Technical Arts, POB 
8156, Hermitage TN 37076. 

Ampex AG-4408-1-r, gd cond, $450; Ampex 
AG-602-2-p, new, $775; Ampex PR-10-2-p, 
very gd cond, $850: many others, call Martin 
at 219-322-7090. 

Want to Buy 

Sony TC 788-4 4 trk in gd cond & w/main-
tenance manual. C Fuller, Voices, POB 153 
LaGranoe IL 60525. 312-579-9578. 

CONSOLES 

Want to Sell 

Autogram AC-8/IC-10 spare parts, lamps, 
switches & bridging input transformers, BO. 
B Royste, MIA, 1019 Cordova, San Diego CA 
92107. 619-223-3413. 

Numark DM 1550 4 chnl DJ mixer, 2 phono 
inputs, 2 line inputs, 2 mic inputs, 6 band 
graphic E0, always in road case, (stet cond, 
$150. 8 Fisher, KPOK, Box 477, Bowman ND 
58621 701-523-3881 

a.---

The 
hardest place 

to find 
our products. 

Any time you care to scan the broadcast 
equipment classifieds, you can find most of 
the major names in our industry-with one 
notable exception. Products manufactured 
by Pacific Recorders & Engineering seldom 
if ever show up in these pages. 

That should tell you two important things 
about our equipment. One, it has a very long 
life. Two, it's in such demand, even after 
years of use, that it's almost never adver-
tised. Instead, the engineer who's replacing 
his BMX consoles (usually because his sta-
tion or network is building new facilities 
with new PR&E equipment) simply calls a 
few friends. Once word gets around that 
some of our gear is available used, it's 
quickly sold. 

Pacific Recorders & Engineering consoles 
and cart machines are never hard to find. 
Try any major market station, network studio 
or smaller facility where professionals 
demand tools that work as hard, as well, and 
as long as they do. But please, don't waste 
your time looking in the classifieds. 

Of course, the enduring worth of PR&E 
equipment is another excellent reason most 
people buy it new, direct from the source. 
Just call us at (619) 438-3911 for complete 
information on BMX Series III consoles or 
any of our other products and services. 

Itcr41111  PACIFIC RECORDERS 
S. ENGINEERING CORPORATION 

2070 Las Palmas Drive 
Carlsbad, CA 92009 
Tel (619) 438-3911 Fax (619) 438-9277 

Otan  505082 7.5 & 15 ips 2 trk, less than 1 
yr old, excel cond w/manual, $950/firm. S Ma-
haffey, Mahal Prod, 3592 N Delsea Ste 12, 
Vineland NJ 08360. 609-692-3439. 

°tad ARS-1000 in excel cond, (4), $700 ea. 
C Knerr, KCNA, 139 SE J St, Grants Pass OR 
97526. 503-474-7564. 

Scully 1/2 trk tape heads (28) play; (12) mo-
no Magnacord Presto, play; (16) Magnacord 
stereo lapped Presto, play, saaifice price Call 
616-782-9258. 

Circle 43 On Reader Service Card 

Scully 280-1 (2), ea in Ruslang roll-around 
cabinets w/overbridge, $3000/pr; (4) Scully 
270-2 stereo PB, late me, manual, $3K/all; 
Ampex AG440B electr chassis, as-is, $100; 
Telex 4-chnl, slow-speed logger system, cur-
rent mdl, $2000/all; Tape-A-Thon Programmer 
Ill, current mdl, $5000. E Stolz, KWOD, 1425 
River Park, Sacramento CA 95815. 916-929-
5000. 

Scully 255 reproducer, 1/2 Irk. stereo, BO. 
KDKB, POB 6184, Kingman AZ 86402. 602-
753-KDKR 

Ampex 350, 75-15 iris, FT, cabinet mounted, 
$400; Teac A1200, complete, cond unknown, 
$100/610. J McDonaldonald, 303-669-3442. 

High speed cassette duplicator mono or 
stereo to record 10 at one time in working 
cond, need ncA be Elabrite. R Smaalle,10IXR, 
600 Bd wy Ste 220, Kansas City MO 64105. 
816-421-1065. 

ATRIO0 taperecorders tor parts. Circuit 
cards, heads, motors, machine parts, or elec-
tronic parts. Call 818-907-5161. 

MCl/Sony capstan & reel motors, any cond., 
recdg heads, most mfgs, machines, new, 
used. Relapped then sold. Amp Services, 224 
Datura St No 614, W Palm Beach FL 33401. 
800-826-0601, in FL 305-659-4805. 

AC-8/IC-10 spare parts, lamps, 
.idging input transformers, BO. 
M, 1019 Cordova, San Diego CA 
3-3413. 

1550 4 chnl DJ mixer, 2 phono 
inputs, 2 mic inputs, 6 band 

Arrays in road case, excel cond, 
r, KPOK, Box 477, Bowman ND 
?3-3883. 

h Systems 8 16 input, 8 subs, 
3 effect sends, +4 or - 10 level 
cond, $3030/80. M Mantell, 15 
15 Perkins, Brockton MA 02401. 

Executive 10 chnl stereo solid-
in clean, vgc w/manuals, $1000 
Aountjoy, WIDD, 610-1/2 Hattie, 
TN 37644. 615-543-5849. 

d cond, BO; Cetec 2000 8 pot, 
r supply, gd cond, BO. D Wolfe, 
Pike Blvd, Weslaco TX 78596 

Grandson 18 input console, 
ieck 33X16 rcdg console 3-band 
atch bay plus 24 Ir harness, 
Freeman, Pranava Prod, 1227 
ay, Los Angeles CA 90069. 213-

o 80 complete witivir supply, 
idem new, works fine, 3 mic n-
it, includes book, $800. C Ben-
40 Domino Ln, Philadelphia PA 
13-8900. 

10 chnl, all plug-in amps, digi-
omplete set of spare PC boards, 
wn , WPRS, POB 367, Paris IL 
15-6336. 

158 chnl stereo, excel cond, all 
<tras, $5500. R Trumbo, KNLF, 
trey CA 95971. 916-283-4144. 

AC-6 6 chnl 23 input stereo, in 
includes ESE built-in timer, 
shpg. D Kelley, KISZ, POB 740, 
1321. 303-565-1212. 

ii2x8x8, lots of extra features, 
t cond, $2900. K Flory, The 
o, Box 1027, Siloam Spring AR 
I4-4626. 

ose A/B 20x16 w/(8) 9-band 
ull patch bay, producers desk, 
rich, Box 869, Greenville CA 
14-6929. 

112, 12x4x2, 91500. C Green, 
.rogramming. 800-937-2100 

12 in, SW8001118. mono & mon-
I, $500. D Bailey, 3422 Beech, 
5088. 214-475-9796. 

), modified to 7 inputs, compete 
& manuals, gd cond, BO; fiel-
emote broadcast console w/(2) 
proof speakers, gd cond, BO. J 
, P08 1070, Sunbury PA 17801. 

7500 stereo console parts, P&G 
in preamps, etc. Je. Aegerter, 
W Center, Milwaukee WI 53210. 

wi4 pots; (2) Remit° solid state; 
.2 tube type w/6 pots, ATI 8 chnl 
supply, call for details. Adolph, 

IL 16x8 monitor mix console, 9 
EC pads, solos, etc, $950. B 
me St Prod, 804 E Old Hickory, 
37115. 615-868-8516. 

20 20 chnls, mint cond, 6 mas 
Miller, Airborne Audio, 11647 W 
nexa KS 66214. 913-492-8822. 

5000, 24 inputs, 4 outputs, 3 
band, 5 frequency EC), Duncan 
spare modules & case, $2300. 
louse St Prod, 804 E Old Hick-
TN 37116 615-868-8516. 

Midas Pro Custom Recording, 16x8 Remis 
switch-over, (8) Pro 5, (8) Pro 3 modules, peak 
meter, clock/timer, flight case, $10,500. H Al. 
rich, Box 869, Greenville CA 95947. 916-284-
6929. 

Harris Micromac 16 input mainframe, manu-
als, spare pwr supply, $10.000/80. V Killion, 
KRVN, POB 880, Lexington NE 68850. 308-
324-6717. 

RCA BC8A dual mono console, clean shape, 
$500 plus crating & shipping. J Kreines, 
DeMott/Kreines Films, 5330 Kennedy, Mill-
brook AL 36054. 205-285-6179. 

Allen & Heath Systems 8 16 input, 8 subs, 
16 monitors, 3 effect sends, +4 or - 10 level 
options, excel cond, $3000/80. M Martell, 1st 
Impressions. 15 Perkins, Brockton MA 02401. 
508-580-1844. 

Gates/Harris Executive 10 chnl stereo solid-
state console in clean, vgc w/manuals, $1000 
pls shpg. B Mountjoy, WIDD, 610-1/2 Hattie, 
Elizabethton TN 37644. 615-543-5849. 

RCA 8 pot, gd cond, BO: Celer 2000 8 pot, 
16 input wipe supply, gd cond, BO. D Wolfe, 
KRIX, 901 E Pike Blvd, Weslaco TX 78596. 
512-968-1548. 

Auditronics Grandson 18 input console, 
$3800/130; Speck 33X16 rcdg console 3-band 
sweep EO, patch bay plus 24 ir harness, 
$3795/130. G Freeman, Pranava Prod, 1227 
Sierra Alta Way, Los Angeles CA 90069. 213-
457-8390. 

Gates Stereo 80 complete wipe supply, 
most rotary faders new, works fine, 3 mic in-
put 4 line input, includes book, $800. C Ben-
ner, WUSL, 440 Domino Ln, Philadelphia PA 
19128. 215-483-8900. 

OAK Omega 10 chnl, all plug-in amps, digi-
tal switches, complete set of spare PC boards, 
$4500. B Brown , WPRS, POB 367, Paris IL 
61944. 217-465-6336. 

Rem"» DC81A5 8 chill stereo, excel cond, all 
manuals & extras, $5500. R Trumbo, KNLF, 
POB 117, Quincy CA 95971. 916-283-4144. 

Automgram AC-6 6 chnl 23 input stereo, in 
excel cond, includes ESE buitt-in timer, 
$4200/80 pls shpg. D Kelley, KISZ, POB 740, 
Cortez CO 81321. 303-565-1212. 

Tascam M-50 12 x8 x8, lots of extra features, 
low hrs, mint cond, $2900. K Flory, The 
Production Co, Box 1027, Siloam Spring AR 
72761. 501-524-4626. 

Sphere Eclipse A/B 20x16 w/(8) 9-band 
graphic EU, full patch bay, producers desk, 
$6000. H Alrich, Box 869, Greenville CA 
95947 916-2M-6929. 

Ramsa WR 8112, 12 x4 x2, $1500. C Green, 
Century 21 Programming. 800-937-2100. 

EV EVT 5212 12 in, stereo out & mono & mon-
itor, mint cond, $500. D Bailey, 3422 Beech, 
Rowlett TX 75088. 214-475-9796. 

RCA BC5A (2), modified to 7 inputs, complete 
w/spare parts & manuals, gd cond, BO; Kel-
don KD20A remote broadcast console w/(2) 
TTs, (2) waterproof speakers, gd cond, BO. J 
Keller, WKOK, POB 1070, Sunbury PA 17801. 
717-286-5838. 

*Curdy SS-7500 stereo console parts, P&G 
raders, plug in preamps, etc. J.C. Aegerter, 
Saloom, 5431 W Center, Milwaukee WI 53210. 
414-445-2300. 

BE 4BEN 50 w/4 pots; (2) Ramko solid state; 
Collins 212 F-2 tube type w/6 pots; All 8 chnl 
stereo w/pwr supply, call for details. Adolph, 
915-949-2112. 

Interface 1041 16 x 8 monitor mix console, 9 
keg, 3 band EQ pads, solos, etc, $950. B 
Petruzzi, Rouse St Prod, 804 E Old Hickory, 
Madison TN 37115. 615-868-8516. 

Tascam kl-520 20 chnls, mint cond, 6 mas 
old, $4250. D Miller, Airborne Audio, 11647W 
83rd Tern, Lenexa KS 66214. 913-492-8822. 

Sum Magna 5000, 24 inputs, 4 outputs, 3 
aux sends, 3 band, 5 frequency E0, Duncan 
faders & (2) spare modules & case, $2300. 
E Petruzzi, Rouse St Prod, 804 E Old Hick-
ory, Madison TN 37115. 615-868-8516. 

Midas Pro Custom Recording, 16x8, Remis 
switch-over, (8) Pro 5, (8) Pro 3 modules, peak 
meter, clock/timer, flight case, $10,500. H Al-
rich, Box 869, Greenville CA 95947. 916-284-
6929. 

Harris Micromac 16 input mainframe, manu-
als, spare per supply, $10,000/60. V Killion, 
KRVN, POB 880, Lexington NE 68850. 308-
324-6717. 

RCA BC8A dual mono console, clean shape, 
$500 plus crating & shipping. J Kreines, 
DeMotereines Films, 5330 Kennedy, Mill-
brook AL 36054. 205-285-6179. 

MICROPHONES 

Want to Sell 

Neumann TLM-170, new, blk finish, 
$'250/trade; AKG D-1000E, vgc, $75. J Pines, 
2:7-367-3530. 

RCA 44, $750; Sony AC148A 2 me over sup-
ply, BO. R Rhodes, P08 1550, NYNY 10101. 
212-245-5045. 

RCA SK-46 program velocity ribbon, new, 
$325. D Miller, Airborne Audio, 11647W 83rd 
Tar, Lenexa KS 66214. 913-492-8822. 

AM C-60 tube condensar me systems, mint, 
tube 451e w/AC701K w/cardioid capsules, pier 
supply & cables (4), 2 pairs, will trade, $800/pr 
or $1525/all. J Pines, 217-367-3530. 

C.esitieds reprinted with permission horn Radio 
wed, 1989. 



December 13, 1989 Radio World 23 

IBSS 

Processing In The Real World 
by Frank Foti 

Cleveland OH Recently, a lot of noise 
has been made within the engineering 
community about "loudness" audio 
processing. 
My experience as the former chief en-

gineer of Z-100 WHTZ (New York), 
WMMS (Cleveland), consultant to Pirate 
Radio in Los Angeles and manufacturer 
of processing equipment with Cutting 
Edge, has provided me the opportunity 
to participate in loudness processing is-
sues from several perspectives. 
I experience some of the same frustra-

tions as my fellow engineering col-
leagues with respect to the loudness 
versus quality tradeoff. However, I also 
believe that much of the flak this same 
group is generating towards loudness 
audio processing is misguided. 

The sound we might 
favor for a station 
cannot take precedence 
over the goals or 
objectives set by 
programmers and 
management. 

After watching the battle rage now 
for some months, I feel compelled to 
offer my two cents' worth, in hopes 
that the engineering community as a 
whole can feel more comfortable with 
this situation and that its presence in 
the broadcast world will not be blown 
out of proportion to the point where 
it becomes an obstacle for future growth 
and innovation. 

Not a recent development 
"Loudness" audio processing didn't 

just appear out of nowhere. Rather, it 
has been edging along to its current state 
throughout the last decade. To under-
stand fully its encroachment in the ra-
dio industry, we need to first look at how 
the changing radio environment allowed 
its emergence. 

It should be no great revelation that 
the business of radio today is very 
different than when many of us en-
tered the field. In fact much of the 
change in the industry is a result of 
that very word: business. 
Broadcast properties were once al-

most exclusively owned by radio en-
thusiasts, those whose payoff was sim-
ply the pleasure of working in a 
medium they loved. Not so anymore. 
Wall Street eventually found radio (or 

vice versa) and with it came the inves-
tors, stockholders, high financing and 
the lure of profit. 
With such high stakes, it has become 

necessary to lift the debt service factor 
as quickly as possible in order to turn a 
profit. Regardless of market or format, 
radio revenue comes from advertising 
and—as we all should know by now— 
advertising rates are only as good as the 
ratings of the station. Because financial 
success is directly linked to ratings suc-
cess, it's no wonder that every method 
to achieve ratings will be employed. 
Which brings me to an interesting 

point: Although "loudness processing" 
cannot by itself guarantee performance 
goals, it is one of many methods used 
in the mix to garner higher ratings. 
Just as high profile promotions, state 

of the art equipment, or key talent help 
flesh out the station's desired image, so 
does its sound. And for every "sound" 
comes a variety of ways to present it. 

Likely candidates 
Let's talk for a minute about the likely 

candidates to utilize "loudness" 
processing. It has been my experience 
that stations try to present their pro-
gramming in the same fashion that 
their listeners will control their own 
audio selections within the privacy of 
their home or car. 
Hence, Contemporary Hit, Urban and 

Rock stations will place more impor-
tance on the same loud, driving sound 
as the listener who slaps a CD in the 
compact disc player and cranks up the 
volume, while classical or beautiful mu-
sic stations prefer a lower key approach 
featuring a higher range of melody. 
We as technicians realize that every 

increase to buy loudness is a tradeoff 
against quality; our trained ears find 
this very discouraging. It is important, 
however, to realize that the sound we 
might favor for a station cannot take 
precedence over the goals or objectives 
set by programmers and management 
to present the station in a certain way 
to its audience. 
Loudness and driving sound are an 

attention-getting mechanism in most 
cases and are perceived to be a valua-
ble asset to attaining better ratings. 
Therefore, if program directors and 
management believe that loudness gives 
them a definite advantage over the com-
petition and is in line with the pro-
gramming content being delivered, we 
as engineers must acknowledge that. 

It is this perception of programmers 
and management that plays a vital role 
in determining the use of processing. We 
know that the more processing used, the 
less quality the station's sound will have. 
But if program directors and general 

SOLID STATE POWER 
Your choice for maximum loudness 

FULL MODULATION—NO OVERSHOOT 
The S-20 Exciter delivers 20Hz square wave 
performance with virtually no overshoot! 
• Fully synthesized • Any frequency in 4 seconds 
• 85d8 signal-to-noise • Broadcast what your processor delivers 

6034 Amberly Rd. Canada (416)-692-3330 
Rex, GA 30273 Worldwide FAX: (416) 692-4033 
(404)-389-1966 

INTERNATIONAL BROADCAST SUPPORT SERVICES 
We've made FM perform to the maximum the world over 

managers believe that having a louder 
sound is more important than having 
quality sound, then in a sense, so be it. 

Help or hindrance? 
So far, no definitive studies have been 

done to determine whether loudness 
processing actually "helps" or "hurts" 
ratings. Nonetheless, as long as manage-

We have to "sell" 
the benefits of better 
sounding radio, just 
like you have to "sell" 
your manager on why 
you need a specific 
piece of gear. 

ment and programmers think of it as a 
ratings tool, it will exist. 
I realize that much can be said of the 

relationship between time spent listen-
ing versus loudness processing. But 
most programmers also know of the 
same set of circumstances. After all, it is 
their job to get the listeners, and to keep 
them. 
Those in the engineering community 

who are disgusted by the importance be-

ing placed on loudness processing 
should realize that its so-called "advo-
cates" are not really turning their backs 
on quality sound presentation, but 
rather are fulfilling a demand from the 
marketplace. 
Like the automobile manufacturers 

who responded to the need for small 
fuel-efficient cars, these engineers and 
audio processing manufacturers are an-
swering the segment of the marketplace 
that demands such sound. You must 
realize this! 
Some stations adopt a very aggressive 

method of presence in the marketplace— 
format, promotions, sales techniques... 
the whole ball of wax is usually quite as-
sertive. These are the stations that also 
create the demand for a sound highlight-
ing loudness over quality. As long as 
there are stations that choose to operate 
in this manner (and there always will 
be), there will be a call for processing 
that can make them louder than their 
competition. 

Picking up speed 
The debate over loudness processing 

seems to have gained momentum with 
the emergence of Pirate Radio, KQLZ 
Los Angeles. 

Pirate Radio, like Scott Shannon's 
previous radio environment Z-100, 
chooses to deliver itself with the subtlety 

(continued on page 25) 
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FCC Inspection by Moonlight 
By Harold Hallikainen 

San Luis Obispo CA The October in-
stallment of Insight on Rules has gener-
ated several phone calls, which is good, 
because I hope these columns provoke 
discussion. 
Several chief operators called to get a 

copy of the violation notice issued to a 
station for having untrained operators 
(hoping to convince management they 
need trained operators). Another sug-
gested I was out of touch with reality, 
since the FCC does not enforce its rules. 
He argued that stations are at a competi-

Remote Control Systems 

tive disadvantage if they follow the rules, 
because no one else does. 
We had quite a discussion. I suggested 

he put his thoughts together into a let-
ter to the editor of RW. I hope to see it 
in RW soon! 
This does, however, bring up an in-

teresting point regarding the purpose of 
laws or rules. Supposedly we are all bet-
ter off by following the rules. It is to our 
advantage to follow the rules, regardless 
of how severely they are enforced. An in-
dividual may end up better off by not fol-
lowing the rules, but the rest of us suffer. 

If we all don't follow the rules, we all 

How to get an engineer to 
babysit your transmitter 24 
hours a day, 7 days a week, 
and like it. 

Babysitting the transmitter is no 
one's idea of a good time. Some-
how, nothing seems to go sour 
from nine-to-five. You get 
"beeped" or called at the most 
inopportune moments. They're 
in a panic and you've got to jump 
in the car, race to the site and 
start problem solving. What a 
nuisance. 

What You Need Is A 
Not So Silent Partner. 

With the VRC-2000 on duty, 
it's like having a full time engi-
neer in the plant. And we mean 
full time, 24 hours 
a day, 
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All You Need Is 
A Standard 

Telephone Line And 
A Willing Ear. 

The VRC-2000 doesn't 
require a dedicated line, 
a standard telephone 
line is sufficient. That 
saves you money. You 
can use any conven-
tional dial-up telephone 
or radio link. Gentner's 
patented voice remote control 
gives you the lowdown. Within 

parameters that you establish, 
the VRC-2000 will even make 
certain programmable adjust-
ments, then cull to tell you 
what it has done. 

Full Control And 
Documentation 
From A PC. 

.. The VRC-2000 is \more than just a friendly 
voice, it can be pro-
grammed and con-

7 days a week. The VRC-2000 is 
a complete system for monitoring 
and controlling your transmitter. 
The VRC-2000 continually 

evaluates transmitter performance. 
When something goes awry, it 
starts calling immediately, up to 
five people in rotation, until it 
reaches a responsible party and 
corrections are made. No dead 
air. No lost revenue. 

trolled by a 
PC so you 
can manage 
your trans-
mitter and 
get a com-
plete data 
trail on 
transmitter 
activity. 
Whether you 
use hard 
copy printout or review the data 
from the PC's monitor, identi-
fying problems and developing 
solutions couldn't be quicker 
or easier. 

end up worse off. Some rules may seem 
arbitrary, but instead of ignoring them, 
let's try to make our best judgement of 
their intent, or perhaps petition for a rule 
change. 
This month we'll look at the results of 

another 1988 FCC inspection. Several 
violations were found, resulting in a 
$3100 fine. 

EBS test receipt logging 
The station was fined $300 for not log-

ging receipt of an EBS test as required by 
73.1820. The FCC inspection was about 
three weeks after the missed test, so the 

Let Gentner Show You How 
To Get A Good Night's Sleep. 

Give us a call. We'll hook you 
up with your Gentner dealer so 
you can get all the facts. Then put 
VRC-2000 on call. You'll play 
harder and sleep a whole lot 
better knowing your not so silent 
partner is on duty, 24 hours a 
day, 7 days a week. 
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GENTNER 
Gentner Electronics Corporation 
1825 Research Way 
Salt Lake City, UT 84119 
(801) 975-7200 
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DCO log review should have caught the 
missed test. The station argued that other 
stations in the market also did not receive 
the test. Further, they sent the monitor 
to be reconditioned. There was nothing 
wrong with it. 

It appears that there may have been 
something wrong with the EBS genera-
tor at the originating station or perhaps 
an untrained operator forgot to run the 
tones. In any case, the DCO should de-
termine the cause of a missed EBS test 
and log the corrective action taken 
(73.1870(c)(4)]. 

In another violation, the inspector 
found the base current ratio for one of 
the towers was 13.5% from that licensed. 
Phase indications were 9° and 12° from 
that licensed. In addition, the inspector 
found field strength measurements to be 
over the licensed maximum. This 
resulted in a $1500 fine. 
The station's response was quite in-

teresting. Apparently the inspection 
took place from 10:15 PM to 3:45 AM. 
The station argued that "a reading at the 
inspection hour ... was not realistic." 
I could find no justification for this 

statement. It would appear that way past 
sunset there may be skywave interfer-

RULES 
ence resulting in an unreliable reading, 
but I'd think such interference would be 
very evident on the field strength meter. 
The station's consultant responded 

that one of the monitor point descrip-
tions on the last proof was misleading. 
li the inspector went to the wrong point, 
the field strength reading would be ex-
pected to be high. Of course, I'd expect 
an inspector to use the monitor point 
description on the license instead of one 
in a proof. If the description on the 
license is inaccurate, 73.158(b) requires 
the station to file a request for a corrected 
station license. 

Varying readings 
The consultant also said that the an-

tenna monitor gave different readings 
when operated "locally" and when oper-
ated by the remote control. If the array is 
tuned according to the antenna monitor, 
it "went to hell." If tuned according to the 
remote control, the base current ratios and 
monitor point readings were correct. 
The Notice of Apparent Liability said 

the base current ratio was out, not the an-
tenna monitor currents. In any case, this 
does remind us that 73.62(a) requires both 
the base current ratios and the antenna 
monitor current ratios to be maintained 
within 5% (or less, if specified on the 
license). 

In 1976, the FCC removed the require-
ment that DA base currents be logged 
several times a week if the station had an 
approved sampling system and monitor. 
An occasional check of base currents is 
still desirable to ensure compliance with 
73.62(a). 

Finally, remote control equipment 
should not adversely affect the operation 
of transmitter meters and monitors. Al-
though not specifically stated in the re-
mote control rules, 73.1550(a)(7) places 
such a requirement on extension meters. 

Incomplete public inspection file 
The station was fined $300 for missing 

several items from the public inspection 
file. The station responded that the miss-

(continued on page 26) 
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Underlying Truth in 
the Loudness Wars 
(continued from page 23) 
of a freight train. With an operating phi-
losophy that grabs the listener by the 
throat and runs at full speed, Pirate Ra-
dio wanted a sound that matched. 
As the audio consultant responsible for 

that job, I did my best to give them what 
they wanted, filling their request. My 
technical background allowed me to cre-
ate a sound that I feel minimized distor-
tion, yet achieved the goals of presenting 
the sound of Pirate Radio in line with the 
image that Scott Shannon and the 
management there had determined 
would be effective. They wanted it louder 
than anybody else in Los Angeles. 
Engineers must learn to avoid attitudes 

about quality sound that deny the sta-
tion a sound in line with its overall 
presentation objective. All departments 
must at one time or another defer their 
preferences to the requests of manage-
ment or programming. 
Talk to salespeople sometime and 

you'll often hear them gripe about how 
they could sell more advertising if pro-
gramming was different, or less lenient, 
etc ... Quite frankly, they are probably 
right on the mark most of the time—they 

Crying amongst the 
engineering community 
about the merits or 
detriments of loudness 
audio processing will 
serve no positive 
purpose. 

undoubtedly know their clients better 
than anyone else at the station. 

Yet, they must work to accomplish 
their sales goals within the confines of 
the station policy. They can, and should 
approach station management with their 
concerns, in order to develop what may 
be the best compromise for both parties. 
It is no different with engineers. 
Your personal preference regarding the 

sound of the station may not agree with 
the ideas management and program-
mers have. Your technical judgement 
tells you to go for quality. But as we have 
seen and will continue to see, quality 
does not hold the same level of impor-
tance for everyone. So, your challenge 
becomes to create the best sound possi-
ble that still delivers it loudly. 

Be prepared 
This article may appear, on the sur-

face, to be supportive of programming, 
and management only—it is not. My in-
tent here is to illustrate the "real world" 
picture of what is going on today within 
the aggressive confines of our industry. 
Your thoughts and opinions do count, 

but they can only count when presented 
in a supportive and educational manner. 
I perceive the "quest" of today's en-

gineering posture as trying to find a way 
to highlight quality rather than 
quantity—quantity here being dBs of 
loudness. This can be accomplished. But 

for that to happen a few concepts need 
to be considered and addressed. 
Probably the most important issue is 

education. We as an engineering com-
munity need to assemble concrete data 
that is based on research and that details 
the benefits of better sound for radio. 
Once assembled, an education proc-

ess for programmers and management 

Stop blaming engineers 
and audio processing 
manufacturers who 
have responded to the 
requests from radio 
stations to achieve a 
certain sound. 

must be established. This process must 
be communicated to them on their level, 
not ours. This is probably one of the 
areas where the engineering community 
makes its biggest mistakes. We must get 
the word out, through the trade press, 
conventions, and seminars. 

Also, the word must be presented to 
programmers and management just like 
any other new "hot" idea that is 
designed to make your station #1—with 
pizzazz! That's right, we have to "sell" 
the benefits of better sounding radio, just 
like you have to "sell" your manager on 
why you need a specific piece of gear. 
In addition, the equipment manufac-

turers, our company included, need to 
assist in research and educational efforts. 
I realize that because audio processing 
is a subjective pursuit, we cannot all 
agree on theory, design, and method. 
But through the open forum of 

"professional controversy" we can offer 
the broadcaster a choice of useful infor-
mation, not the embarrassing name-
calling that has transpired over the past 
few months. 

Finally, once we have presented our 
case to management, we then need them 
to listen to the information presented 
and understand it. They can only bene-
fit from it. Maybe, if a situation like this 
were ever to arise, a better "understand-
ing" between management and en-
gineering could be achieved that would 
give both parties a better insight about 
the role that audio processing plays in 
competitive radio. 

Change starts with a forum 
The key to bringing the loudness 

processing issue to a point where its role 
in a station's sound changes begins with 
expanding the forum to include those 
who are essentially responsible for creat-
ing the need for it: management and 
programmers. 
Crying amongst the engineering com-

munity about the merits or detriments 
of loudness audio processing will serve 
no positive purpose. Stop blaming en-
gineers and audio processing manufac-
turers who have responded to the re-
quests from radio stations to achieve 

(continued on page 26) 
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Learning from FCC 
(continued from page 24) 
ing items were in a locked office and 
offered to call the office owner to gain 
access. 
Again, the inspection apparently went 

from 10:15 PM to 3:45 AM, so it might 
be reasonable to have the public inspec-
tion file locked away. However, nine 
months after the inspection, the FCC 
had not reduced the fine. 
The station also was fined $1000 for 

having an inadequate tower fence. It ap-
pears that the property had a fence in-
stead of individual tower fences, as 
authorized by 73.49. However, the gate 
was missing. The station decided to add 
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COUNT 
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individual tower fences. 
The station was cited but not fined for 

not having an EBS checklist at the nor-
mal duty position (73.908). 

Equipment performance 
The station was also cited but not fined 

for not having the report of the 1987 
equipment performance measurements 
[73.1590(a)(6)]. I believe that this is one 
of many stations under the impression 
that "proofs were eliminated!' 
As mentioned in previous articles, the 

Commission eliminated the audio por-
tion of equipment performance meas-
urements, but they actually increased 
the RF portion of the measurement re-
quirements from a demonstration that 
harmonics were not causing harmful in-
terference (as evidenced by tests with a 
communications receiver) to actually re-
quiring a demonstration of compliance 
with 73.44. 

If we all don't 
follow the rules, we 
all end up worse off. 

This requires measurements of har-
monics and other spurious emissions 
plus measurements of occupied band- . 
width. The Commission's recent adop-
tion of NRSC-2 exempts stations utiliz-
ing NRSC-1 from compliance with 
73.1590(a)(6) for five years through pre-
sumed compliance with 73.44. However, 
compliance with 73.44 is still required. 

It is interesting to note that several sta-
tions cited for missing equipment perfor-
mance measurements submitted incom-
plete measurements to the FCC in their re-
sponse. These measurements typically 
showed lack of harmful interference as de-
termined with a communications receiver 
or demonstrated compliance with har-

Citations 
monic suppression requirements. 
None of the reports I've seen submit-

ted in response to violation notices in-
cluded the required measurements. 
However, the FCC did not request addi-
tional information from these stations. 

Other violations 
The station was also cited for violation 

of 73.1860(b) and (c), because no opera-
tor instructions were posted and the 
operator was not familiar with operation 
of the remote control. Train those operators! 

In another instance, the station was 
cited for operating at 68% of licensed 
power (violation of 73.1560(a)) and hav-

ing a base current whose full scale read-
ing was more than three times the mini-
mum normal indication [73.1215(b)(2)]. 

Finally, in the April Notice of Appar-
ent Liability, the FCC required the sta-
tion to conduct a partial proof of perfor-
mance on the DA. In December, the sta-
tion advised the FCC that the consultant 
had been paid for the work in June and 
had still not performed the work. 

In its response, the FCC said the "dif-
ficulty in accomplishing the task of per-
forming the partial proof as required is 
between station management ... and 
the consulting engineer!' The FCC also 
ordered the station to pay the $3100 fine. 

Harold Hallikainen is president of HaIli-
kainen & Friends, a broadcast equipment de-
sign, manufacture, sales and installation 
firm. He can be reached at 805-541-0200. 

"Loud" Processing 
(continued from page 25) 
a certain sound. 
Engineers are not responsible for per-

petuating this sound. Rather good en-
gineers and smart businessmen within 
the industry respond to the needs that 
programmers and management create. 
Furthermore, stop hitting the panic 

button with regards to loudness audio 
processing overtaking the broadcast in-
dustry. It just doesn't make sense for cer-
tain formats to beat their listeners over 
the head with loudness. 
Look at research on how different au-

diences listen to stations differently. 
Beautiful music stations have a much 
longer level of time spent listening. Con-
temporary Hit stations will be punched 
in and out of much more frequently. 
Think! Listener fatigue will be much 

more important for the format whose 
listeners stay with it for hours on end 
than for the format whose audience may 
tune in every couple of minutes. 
"Loudness" processing is not going to 

eat away at the entire broadcast indus-
try. The volleying that goes on when one 
station achieves a certain level of loud-

ness is almost always among stations 
sharing the same listener base. 

In both New York and Los Angeles the 
'loudness wars" were perpetuated when 
one station established a good competi-
tive sound and then the competition 
reacted to the change. Then in an effort 
to remain louder, the first station would 
react to changes made by the second sta-
tion. It is this vicious cycle that eventu-
ally "pollutes" the sound of the market. 
Maybe from some of the thoughts 

presented here we can circumvent the ef-
fects of the above scenario. 

In closing, I ask that you think about 
your own environment and situation. 
How you can work to improve, and un-
derstand it. Not just sonically, but within 
the domain of education, communica-
tion and the competitive arena as well. 
You will be better for it, your station 
should be better for it and most of all, 
your listeners will thank you for it! 

Frank Foti is an audio consultant and presi-
dent of Cutting Edge Technologies, a 
manufacturer of processing gear. He can be 
reached at 216-241-3343. 
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Advances in 110 Technologies 
by Mel Lambert 

Studio City CA As we rapidly come 
to terms with the new vocabulary of dig-
ital, it is sometimes to easy to overlook 
the trees for the forest. 
Although I should be the first to ac-

knowledge that storage capacity, track 
assignments and user interface are ex-
tremely important factors when mulling 
through the sales literature, there are 
some additional, more basic, parameters 
that are most definitely worthy of our at-
tention. 
An analog console or tape machine is 

hobbled by inadequate input or output 
headroom, defective signal-to-noise ratio, 
and restricted bandwidth. Similarly, 
the ultimate performance of workstations, 
digital processors and recorders is 
strongly affected by the I/O topographies. 

D.   - - 
DOMAIN 

In a nutshell: If the analog audio is cor-
rupted and otherwise less that sonically 
perfect after passing through the A-to-
D process, and is further degraded dur-
ing the D-to-A stage prior to the AM/FM 
transmitter, your listening audience is 
going to be less than impressed with 
your programming, let alone your tech-
nical standards. 
Even if your current involvement with 

things digital is restricted to a PCM STL 
link, either permanently installed or 

The majority of digital 
systems incorporate 
. . . a "successive 
approximation" 
converter. 

• • • 

used for the occasional high-quality mu-
sic remote, or to simplify networked 
feeds, your program audio is going to 
pass through at least one complemen-
tary A-to-D-to-A process. 

Just the facts 
It's a fact of life that all digital systems 

contain circuits which convert a continu-
ously variable input signal into a series 
of discrete 12-, 14-, 16-, or 18-bit binary 
words during a time period equal to the 
reciprocal of the sampling frequency. 

In basic terms, for conventional PCM 
systems the input signal is first filtered 
to remove all components whose fre-
quency is half the selected sampling fre-
quency (the so-called Nyquist Limit), 
and then compared with a fixed-value 
reference to produce a digital word equal 
to the closest approximation of the sig-
nal amplitude. 
(A 16-bit system, for example, can pro-

duce a unique output for 256x256 or 
65,536 input levels; a 14-bit system, on 
the other hand, will accommodate 16,382 
discrete levels.) 
Conventional 16-bit systems, however, 

have problems solving the last or six-
teenth bit of data; in fact, varying 
amounts of a special dither signal are 
added during the analog-to-digital con-
version process to reduce the effects of 

Audio offers a complete range of the finest equipment High-quality Studio Furniture from Audio. 

this last-bit sampling anomaly. 
The majority of digital recorders, work-

stations and processors are currently res-
tricted to 16-bit operation—primarily be-
cause of the cheaper availability of 16-bit 
microprocessors and DSP chips from the 
computer industry. Still, there are now 
available a number of 18- and even 20-bit 
analog-to-digital convertors. 
Some of the more innovative 

designers—and those now innovating 
their second- and third-generation 
systems—are using higher-precision A-
to-D circuits to produce an 18/20-bit sam-
ple word, and then purposely truncat-

ing the value to a highly accurate 16-bit 
word for recording on tape or for 
processing within a multifunction work-
station. 

It cannot be denied that this enhanced 
degree of sampling precision can often 
be heard in more exacting classical mu-
sic sessions, or where the digitized sig-
nal will be subjected to a series of signal 
manipulations. In these situations, 
specifying a digital recorder with higher-
precision A-to-D chips may very well of-
fer sonic advantages. 
The majority of digital systems incor-

porate what is often referred to as a "suc-

cessive approximation" analog-to-digital 
converter. As the name eloquently sug-
gests, this device performs a series of 
comparisons during the sampling period 
and quantizes the input level into a dig-
ital word. 
As the signal level decreases, however, 

such an A-to-D loses accuracy. In addi-
tion, most converters need to be ac-
curately calibrated and surrounded with 
high-stability components to prevent 
drift during normal operation. 
Another vital component in all digital 

systems is the anti-aliasing filter. Given 
(continued on page 30) 
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Developments in Digital I/0s 
(continued from page 27) 
the job we ask of these higher-order 
filters, designing such filters is not ex-
actly trivial. As with all filter designs, we 
can expect some amount of HF ringing, 
plus non-phase linearity and small to 
medium amounts of group delay. (It 
goes without saying that many man-
hours have been spent on our behalf de-
veloping sonically transparent anti-
aliasing filters.) 
Given some of the design headaches 

faced by digital designers who elect to 
follow the conventional filter and ADC 
converter topologies, it's hardly surpris-
ing that we are also seeing systems be-
ing innovated that incorporate alternate 
approaches. 

The MASH solution 
One of the more interesting of these 

potential solutions is MASH analog-to-
digital conversion, or "Multi-Stage Noise 
Shaping," a technology developed by 
NTT Labs in Japan. This solution is now 
finding its way into a number of systems, 
particularly DAT recorders. In essence, 
MASH utilizes a 64-times oversampling 
digital filter to achieve high precision A-
to-D conversion even at very low signal 
levels. 
MASH is an advanced "delta-sigma" 

ADC system that's fundamentally differ-
ent from conventional (successive ap-
proximation) systems. Instead of directly 
converting each sample into a 16-bit 
value, which means that the difference 
between the resulting staircase of digi-
tized values and the continuous wave-

form is therefore large, MASH uses a 
sampling rate of around 3 MHz 
(64 x 48=3.072 MHz; 64 x 44.1 =2 .822 
kHz). 
Rather than attempt to determine the 

absolute value of each sample, MASH 
simply determines whether the current 
sample is higher or lower than the previ-
ous one. In this way, quantization can 
use just a single bit, a "1" or a "07 to in-
dicate a rise or a drop in the sampled sig-
nal voltage. 

steep filters. 
Also, the 64-times oversampling rate is 

so fast that no external sample and hold 
circuit is needed. (If you wonder where 
the name MASH comes from, single-bit 
quantization circuits are described as 
"shaping" the quantization noise to min-
imize its effects, thereby further improv-
ing the audio performance.) 
As an added bonus, CMOS construc-

tion allows a MASH-based A-to-D con-
verter to be run from an unbalanced 5 

. . . MASH uses three of these one-bit 
quantization circuits with an added circuit 
to obtain 16-bit precision. 

But a delta-sigma system with only 
single-bit resolution would need to be 
run at an unreasonably fast clock rate to 
obtain the desired level of performance. 
To get around this drawback, MASH 
uses three of these one-bit quantization 
circuits with an added circuit to obtain 
16-bit precision. 

Lower quantization noise 
As well as eliminating a number of the 

precise adjustments required by succes-
sive approximation designs, MASH also 
reduces quantization noise and avoids 
the distortion that occurs in conventional 
systems at low signal levels. MASH al-
lows the use of a relatively gentle (third-
order) analog anti-aliasing input filter, 
thereby avoiding the phase distortion of 

V power supply, thereby reducing power 
consumption for the ADC and analog fil-
ter to a total of under 200 mW, compared 
to approximately 1 watt required by con-
ventional designs. 
MASH would therefore seem to offer 

a three-fold benefit: high sound quality, 
compact dimensions and low power 
consumption. (All of which might ex-
plain why MASH technology is proving 
very attractive for portable DAT 
machines where, for obvious reasons, 
power drain has to be kept to an abso-
lute minimum.) 
So fast are developments in digital cir-

cuitry, it is hardly surprising that radi-
cal enhancements in circuit design can 
take place during the lifetime of a digi-
tal recorder, processor or workstation. In 

this case, one alternative to making the 
entire system obsolete might be to ex-
plore the possible use of external digital 
input and output stages. 
Just as we have seen a blossoming in-

dustry in add-on mic preamplifiers to re-
place the often less than pristine designs 
found in some lower priced consoles, in 
the not so distant future we might very 
well elect to upgrade system perfor-
mance by dumping our existing A-to-D 
and D-to-A subsystems and replacing 
them with some of the more innovative 
designs now coming to market. 

The promise of fiber 
Another topic for potential 

investigation—and one I'll cover in 
greater detail in a subsequent column—is 
the use of fiber-optic links to carry mul-
tichannel digital audio around a larger 
production facility. 
Already we are seeing digital proces-

sors with two-channel optical I/O based 
on conventional CP-340 Type II/SP DIF 
interfaces. It cannot be long before the 
first digital consoles and tape machines 
appear with 56-channel MADI (Mul-
tichannel Audio Digital Interface) ports. 
As well as simplifying the connection 

of complex digital systems, optical links 
can be run over long distances at rela-
tively modest costs and are immune to 
the majority of EFI problems that can 
plague both analog and digital trunking 
schemes. 

Mel Lambert has been intimately involved 
with the production and broadcast indus-
tries on both sides of the Atlantic for the 
past dozen years. Now principal of Media 
& Marketing, a consulting service for the 
professional audio industry, he can be 
reached at 818-753-9510. 
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A Guide to Digital Cable Radio 
by Douglas Conn 

New York NY The digitizing of con-
sumer entertainment product is clearly 
the wave of the future. Both the audio 
and video media are undergoing a tran-
sition from analog to digital as new 
generations of technologies and distribu-
tion networks are introduced. 
Remarkably, little attention has been 

paid to a new cable service, digital cable 
radio (DCR), which will be introduced 
in late 1989 and early 1990. DCR's poten-
tial lies in its ability to bring digital au-
dio signals to a mass audience. 
While it does not appear to be a 

revolutionary new application, nor will 
it soon overtake the popularity of broad-
cast analog radio, this new form of home 
audio delivery may have far reaching im-
plications for at least three major indus-
tries: radio broadcasting, cable television 
and recording. 

Digital inroads 
As of late 1988, digital music signals 

were in about 12% of US homes in the 
form of CDs. Digital cable radio is a dig-
ital audio signal which is transmitted via 
satellite to local cable system headends 
and then piped into subscribers' homes 
where it is transformed to analog by a 
cable converter box and played through 
an ordinary home receiver. 
DCR programming will consist of new 

packaged channels, digitally retransmit-
ted radio broadcast stations, and digital 
simulcasts of program channels. The 
quality is said to be comparable to a CD 
because the digital signal travels locally 
over shielded coaxial cable lines, 
minimizing electrical interference. 
But that is not the only dissimilarity 

between DCR and broadcast radio. The 
new DCR programming has virtually no 
disc jockeys and it is basically commer-
cial free, leaving DCR programmers to 
collect their revenues directly from sub-
scribers rather than advertisers. 
Moreover, DCR channels will offer 

packaged music in specific sub-formats 
(ie. classic jazz, dixieland jazz, big band 
sound, new age, etc.). And DCR can be 
packaged on a pay-per-listen basic, simi-
lar to cable's pay-per-view, only here the 
subscriber pays to receive an album, live 
concert or pre-recorded music special at 
a specific time of the day. 
Thus, DCR, with its many permuta-

tions of program offerings, is distinctly 
different from analog broadcast radio and 
may one day become a potent competitor. 

Cable not new to radio 
Cable radio is not by any means a new 

idea. In Switzerland, private wire radio 
was introduced in the 1930s to bring ra-
dio to mountainous Swiss terrain. Today, 
a typical Swiss cable system provides 
about a dozen television channels and 
up to 18 stereo radio channels. 
In the US, non-digital cable radio has 

been available for some time and as an 
industry has just under 10 million sub-
scribers, or 11% of total TV homes and 
14% of total cable TV homes passed. 
However, DCR's distinction lies in the 

superior digital quality of its signals. But, 
as the record industry has always known, 
consumers also want the ability to listen to 
pre-recorded music on their own sched-
ule. The introduction of digital audio tape 

(DAT) will enhance this prospect. 
As DAT players gain acceptance in the 

US, home taping via DCR will make it 
doubly convenient to acquire digital 
quality music. With this in mind, it is en-

tirely possible that DCR will ride on the 
crest of DAT's popularity or stumble in 
the wake of its failure. 

Competition for broadcast radio? 
Concerns have been raised that, in 

some areas, cable radio stations, like ca-
ble video channels, will begin to flour-
ish and their numbers will eventually 
keep broadcast radio stations off of ca-
ble systems or relegate them to less 
desirable slots on the dial. 
This would be especially worrisome if 

listeners who subscribe to cable (60% of 
US TV homes) set up their home 
receivers so that they only have con-
venient access to radio through DCR. 
These concerns though, are probably 

unfounded. Portability and mobility out-
side the home will always be important 
for radio listeners, insuring the longevity 
of broadcast radio. 
Additionally, some digital radio 

receivers, such as Jerrold's, are extensi-
ble to 98 channels, leaving slots for the 
retransmission of broadcast stations. 
Also, an A/B switch could be employed 
to allow the listener to easily switch from 
cable to broadcast radio. 
The cable television industry has much 

to gain from DCR. The additional fixed 
cost of new headend technology is mini-
mal and the cable operator utilizes excess 
capacity to generate new revenues. 
DCR may also enhance the profile of ca-

ble service offerings and, through digital 
audio simulcasts, may act to increase the 
value of current video services; however, 
the value added of digitizing the audio 
portion of premium or basic video chan-
nels, such as music channels, is unknown. 

In the least, by digitizing audio signals, 
cable operators are helping to boost their 
image, both as purveyors of new tech-
nologies and as innovative service 
providers. 

No copycode disputes 
Finally, the recording industry should 

be taking a long, hard look at DCR, since 
its basic distribution methods are poten-
tially greatly affected. 
Pay-per-listen by itself may be success-

ful but perhaps not until DAT is widely 
accepted and consumers can shift the 
times they choose to listen to program-

ming through home recording. 
Pay-per-listen and its eventual 

sophisticated step-brother, listen-on-
demand/CD home jukebox, will allow 
consumers to listen or record digital mu-

sic in their home conveniently while at 
the same time allowing the recording in-
dustry to be compensated on a con-
sumer by consumer basis. 
Arguably, the age-old dilemma of per-

sons recording from others will not go 
away, no matter what the technology. 
But, the recent decision by DAT 
manufacturers to employ technology 

which prohibits the making of copies of 
copies will help to discourage rampant 
copyright violation. 
DCR may even help bridge the gap be-

tween those who want to purchase mu-
sic and those who are apt to record. The 
artist, record company and publisher 
will each be compensated at the point of 
purchase, accurately and quickly, and 
the number of real consumer outlets to 
purchase recordings (ie. record stores 
plus DCR jukeboxes) will increase. 

It will take some time for DCR to be 
accepted. First, the technology must be 
installed by the cable television industry. 
Then, the programming component of 
the industry must itself begin to take 
form and diversify; whether from en-
tirely new entrants or established radio 
programmers, who perhaps may de-
velop national superstations. 

Finally and most importantly, con-
sumers must recognize the improvement 
in sound quality and new radio formats 
and adapt to the notion of digital tape 
recording via cable television lines. 

Digital cable radio may be the technol-
ogy which accelerates the rate at which 
digital audio signals reach a mass au-
dience. 

Douglas Conn is Associate Director at the 
Center for Telecommunications and Informa-
tion Studies at Columbia Business School. 
He can be reached at 212-854-4222. 
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CALIFORNIA DIGITAL DIGIMOD 

. DIGIMOD 2000 TM A 3 
circuit card package 
transforms a standard  
OPTIMOD 8100 TM into a 
multi band, digitally 
controlled processor, 
delivering maximum, 
competitive processing 
when using compact disc 
and R-Dat. 

Call your favorite dealer for 
price and availability. 

Xalifornia Digital 
Systems Aliclin 

Dealer List: 

1. BROADCASTERS GENERAL STORE: 

Ocala, FL (904) 622-9058 
Marietta, GA (404) 425-0630 
Carol Stream, IL (708) 231-7120 
Arlington, "D( (817) 275-1380 

2. BROADCAST EQUIPMENT SALES: 
Jackson, MS (601) 857-8573 

DIS-IFilBU I ED BY Family Marketing Group 
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A New Look at the 
Ufer Ground System 
by Chris Scott 

Bowling Green KY The Ufer ground 
system—it seems to be the lost art. None 
of the contractors or architects, and very 
few of the engineers I've had contact 
with have ever heard of it ... a cheap 
earthing system that consistently stomps 
rods into the ground. 
Before I describe this proven concept, 

let me make it clear that I take no credit 
for its design. 

An idea is born 
During World War II, a retired vice 

president of Underwriters Laboratories, 
Herbert G. Ufer, developed the system 
for the US Army. Igloo-shaped bomb 
storage vaults were being built at this 
time and posed possible static and light-
ning problems. Ground conductivity 
was poor and to be effective, ground 
rods would have to be driven several 
hundred feet. 
After much research and testing, Ufer 

advised the Army to make connection to 
the steel reinforcing bars (re-bar) that 
would be in the concrete foundation 
anyway. He had determined that con-
crete was more conductive than all but 
the best soil and that this improved 
semiconductor characteristic would en-
hance surface area contact with the sur-
rounding soil. 

The wire ties would be extra secure 
and attention would be directed to bond-
ing or welding the lattice-type network 
together. 
The Army adopted the idea and built 

the vaults as specified. After construction, 
ground resistance tests were made on 
these installations. No measurement ex-
ceeded five ohms. This value was consid-
ered extremely low for the local soil con-
ductivity. Later tests confirmed stability. 
Ufer went on to develop the concept 

of concrete-encased grounding elec-
trodes. Many of his findings are detailed 
in IEEE Transactions paper #63-1505. His 
system has since been used by the mili-

In 16 months, 
the management has 
requested no 
maintenance of the 
site . . . 

tary, utility companies and other indus-
tries throughout the country. Why not 
broadcast stations? 

Construction 
After reading an obscure 1967 paper 

citing actual tests and comparisons to 
conventional systems written by Wismer 

CCA ELECTRONICS, INC. 
25 Years of Reliable Broadcast Transmitters 

For over 25 years, CCA Electronics, Inc. has provided 
reliability through simplicity. Specializing in simple 

circuitry and rugged construction, CCA manufactures 
dependable, longlife AM, FM, Shortwave and Longwave 
Transmitters. 

CCA transmitters 
durability 

and reliability to satisfied 
customers throughout the 
world. The high quality 
standards and design 
simplicity produces the 
best value of broadcast 
transmitters in the world. 
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Design 

• Rugged Construction with 
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• Zero bias Triode in DC 
Grounded Grid Circuit 

• Conventional Plate 
Modulation 

• Longest Documented Tube 
Life 

• Designed for FCC, DOC 
and CCIR Requirements 

WE MAKE IT SIMPLE 
rl BROADCAST 

SERVICES CO 

and Becker Engineers, I elected to give 
it a try. 
I installed a cheap, convenient version 

of the Ufer ground system at WHHT, a 
new Class A FM station I was consult-
ing with in Glasgow, KY. 
The transmitter was located on a three-

hundred foot knoll where just one hun-

tightening more than usual. Tack-
welding them together was preferable 
but the equipment was not readily avail-
able at the time. 
I later made the ground connection to 

several bars that were intentionally ex-
tended slightly out of the foundation. 
Standard copper strap connections were 

Figure 1. Transmitter building, footer and floor  grade 

rebar before concrete is poured gravel ofeet* 

tooter 

wire tie, tight 

or tack weld 

steel go 
cable fo 

god connection 

dred feet of tower would provide 400' 
above average terrain. A two-bay ERI an-
tenna would be mounted at the top. This 
location was a natural for signal ... and 
lightning. 
One 70' tower was already on site for 

two-way radio service. The land owner 
warned us that this tower was frequently 
struck and equipment had been repeat-
edly damaged despite increased tran-
sient voltage precautions. Indeed, dur-
ing July construction, masonry workers 
left the site after "a bolt sent fireballs roll-
ing down (the existing) tower." 
With a CMOS controlled transmitter 

and a talking remote control selected for 
installation, I knew that any transient 
overvoltage protection devices I would 
install would need a clear path to ground 
to divert strike energy away from the 
equipment. 
I asked the concrete engineer to use 

additional wire ties connecting the re-bar 
together and to double-wrap them, 

floor level 

used along with MOV/L-C filter transient 
protection (see Figure 1 for a diagram of 
the construction). 

Minimal downtime 
In 16 months, the management has re-

quested no maintenance of the site and 
has maintained 24 hour per day opera-
tion with zero downtime except due to 
AC power failure. 
With equipment so susceptible to tran-

sients, this kind of performance is very 
unusual in this region, especially on this 
hill. 
I am convinced that the low cost, com-

bined with the proven performance of 
the Ufer ground is the ideal system for 
new installations. Western Kentucky 
University will be using this system for 
all new transmitter sites. 

mu 
Chris Scott is CE of Public Radio and Tel-

evision for Western Kentucky University. He 
can be reached at 502-745-2153. 
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Where Does Time Come From? 
For Radio, at Least, the 

Answer is Easy: From 

Ft. Collins, Colorado 

by Dee McVicker 

Ft Collins CO Time, wouldn't you 
know it, comes from radio. We're not 
talking about the kind of time that radio 
sales-types sell and the kind that every-
one at the station makes such a fuss over. 
We're talking about where time comes 
from, which is WWV in Fort Collins, CO, 
among other places. 
Engineers, of course, know this be-

cause it's prudent to time-calibrate trans-
mitter frequencies every 40 days or so. 
Call it a waste of time, but the advent of 
broadcasting did, after all, spearhead 
our compulsion for timekeeping. 

fflVuf 
RADIO 

In a rhetorical sense, time originated 
alongside the first radio station. That 
would be KDKA in Pittsburgh, and the 
year was 1923. 
That year or soon after, The National 

Institute of Standards and Technology 
(NIST), then called the National Bureau 

NIST Physicist David Glaze is pictured with the NBS-6, the sixth generation of atomic frequency 
standards. Photos: NIST, Boulder Laboratories, U.S. Dept. of Commerce 

of Standards, 
timestamping 
coming radio. 
that the few AM stations of this day 
would interfere with each other if not for 
a sophisticated method of referencing 
frequencies! 
Shortwave station WWV went on the 

air for this purpose, broadcasting time 

was given the task of 
frequencies of up-and-
Ironically, it was feared 

GREAT NEWS. 
Getting the story accurately is the top priority of 

every news person. Sony's professional portable DAT 
recorder gets the story digitally—no hiss, no noise. 
Just pure sound—to get more on the story call 
1-800-635-SONY. 

TCD-D10 PRO 
• Light weight: 4 lb., 7 oz. 
• Measures only 10" X 2 V2" X 75/8" 
• Continuous operation of 1.5 hours 
on one rechargeable battery 
• Index during recording 
• Day, date and time recorded and displayed 
• Easy-to-read large back-lit LCD multi-function display 
• Supplied with wired remote/handgrip control 
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Sony Communications Products Company. 
me, Queen Anne Rd . Teaneck, NJ 07666 
C 1089 Sony Corporation of America 
Sony is a registered trademark of Sony 

by what is now considered an archaic 
clock—the rotation of the earth. 
The measurement of time has since 

changed to reflect our atomic age; WWV 
now calibrates transmitters to the move-
ment of a Cesium atom. 
The resonance frequency of the 

Cesium atom, said Roger Beehler, man-
ager of time and frequency broadcast 
services at NIST, is 9 GHz—nine billion 
cycles per second. Not only does Cesium 
resonate at an extremely high frequency, 
it also appears to be oblivious to the nat-
ural world as we know it. 

Atomic frequency 
Said Beehler, "Unlike the rotating 

earth, which slows down and speeds up 
depending on the core of the earth, de-
pending on tidal forces and all sorts of 
big external events, the frequency that is 
associated with the (Cesium) atom does 
not change, as far as we know, with any 
external event." 
Of course, in order for us to actually 

know what time it is, we have to be able 
to "hear" the nine billion cycles per sec-
ond that the cesium atom resonates. 
Beehler explained how this is done: 
"What we do is basically arrange a sys-
tem where an electronic oscillator is 
locked electronically to this resonance 
frequency." 
The element's atomic beam is what 

provides correction at the oscillator's 
slightest shift off frequency, and keeps 
the electronic signal in near-perfect sync 
with the atom's resonance. 
This strange source material is then 

(continued on page 34) 

Its Not Just A Phase 
We Going Thiough. 
The tremendous success of the 

Tannoy PBM series of reference 
monitors is by no means coinciden-
tal. Since the introduction of the 
world renowned NFM-8 nearfield 
monitor, much time and effort has 
been spent on discerning the needs 
of the mixing engineer and the ap-
plied requirements of "playback 
monitors'. The PBM Line ex-
emplifies this commitment to ex-
cellence in reference studio 
monitoring. These compact loud-
speakers sport robust poly cone 
mid-bass transducers utilizing effi-
cient long-throw. high power voice 
coils. The low frequencies are 
carefully controlled by optimumly 
tuned ports located on the rear of 
the loudspeakers. Hi frequencies 
are provided by Hi Power ferro 
fluid cooled polyamide 
dome tweeters which ex-
tend H.F. bandwidth be-
yond 20KHZ. The driver ac-
companiment is knitted 

together by means of a precision 
hardwired crossover unit. utilizing 
robust low loss components, and 
heavy-duty input terminals which 
will accept standard 3/4" spaced 
banana plugs and the majority of 
high quality, specialist audio 
cables. Transducers and crossover 
assemblies are neatly housed in a 
stylish, high density. partical wrap 
cabinet, specially designed to 
minimize unwanted cabinet reso-
nance. and high frequency reflec-
tion. In summarizing, we have left 
the best feature of all for last " price 
versus performance." 

TAMMY 
Prohassiorsol Products 
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Keeping Time with 
Accuracy of Atoms 
(continued from page 33) 

broadcast on two shortwave stations, a 
very low frequency station, and a satel-
lite service. 
Shortwave station WWV in Colorado 

—being the first and most popular— 
covers the world, while shortwave sta-
tion WWVH in Hawaii predominantly 
covers the Pacific ocean. Both are 
powered at 10 kW output and broadcast 
on 2.5, 5, 10, and 15 MHz, with WWV 
also on 20 MHz. The transmitters com-
missioned to keep pace with the atom's 
motion are predominantly Elcom Bauers 
for Hawaii station WWVH, and soon to-
be-installed CCAs for WWV in Colorado. 
At 5 kHz bandwidth, the shortwave 

e,#s 
•e<7-48' ei combined %.s o 
o 

band gives NIST the opportunity to put 
a voice behind their time signal. Unfor-
tunately, shortwave is not a good 
timekeeper; it is usually a late arrival be-
cause of solar spots, the unpredictable 
ionosphere layer, and all the other con-
ditions it has to weather. "A thousandth 
of a second is about the best you can de 
said Beehler of the propagation delay. 
For a more accurate measure of time 

Shortwave station WWV . . . broadcast 
by what is now considered an archaic 
clock the rotation of the earth. 

time 

e Capabilities 
The best systems 
at an affordable cost. 

Harris/Allied Broadcast Systems 
enjoys the unique advantage of 
being able to draw on the products and the expertise 
of our sister divisions to provide the widest range 
of technical and installation services in the 
industry. We work for clients both large 
and small and we tailor our services 
to both their specific requirements 
and budgets. 

HarnsiAlhed 989 

calibration, Beehler suggests WWVB, 
which is a service transmitted on 60 
kHz. Because it has a limited band-
width, WWVB utilizes a much simpler 
format than WWV or WWVH. 

Stable courier 
"All it is," said Beehler, "is a very sta-

ble carrier of frequency at 60 kHz, so you 
can use that as a very precise standard 
of frequency." By shifting the level of this 
transmission, the station is then able to 
send a simple time broadcast in the form 
of a binary code. 

At the beginning of each second, 
WWVB drops the power 10 dB. Two-
tenths, five-tenths or eight-tenths of a 
second later—depending on the 
listener's decoder—power is brought 
back up to its original level. Decoders re-
ceive the signal as a binary code that 
makes up the day, the hour and the min-
ute as well as other relevant information. 
Because of the station's range, the sta-

tion is only received in the continental 
US, and to some degree in Canada and 
Mexico. But because WWVB is more ac-
curate by time standards than shortwave 
by ten to a hundred times, the service 
is more popular for time intensive appli-
cations such as the nation's space pro-
gram, which utilizes special receivers to 
pick up the time signal. 
NIST's satellite service, which origi-

(continued on page 36) 
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CALL FOR MORE INFORMATION! 
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Auditronics 
"because they 
work well and 
they're so easy 
to use" 

66 

hat's what I tell 
colleagues from other 
stations when they ask why 
I prefer Auditronics con-
soles," says Jon Book, 
Engineering Manager, 
Studio Systems for WOC-
KV IK in Davenport, Iowa. 

"We have about 15 people 
working the boards between our 
AM and FM operations so ease of use 
is very important to us. Our five 
Auditronics consoles in on-air and 
production let our people air 
a highly professional prod-
uct on both our program-
ming and the commercials 
we produce." 

Call us now to 
find out more about why 
Jon Book buys Auditronics 
consoles for on-air and 
production, toll free 
800-638-0977. 

auditronicf. 
3750 Old Getwell Road. Memphis, TN 38118 • 901-362-1350 
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Accurate Time, Courtesy of the Atom 
(continued fnom page 34) 

nates in Wallops Island, VA, also re-
quires a special decoder for its signal. 
The service is broadcast on a mere 400 
Hz bandwidth with a data rate of only 
100 Hz. 

GOES and NOAA 
GOES, which is an acronym for Ge-

ostationary Operational Environmental 
Satellite, is put out by satellite organiza-
tion NOAA, another acronym, which 
stands for National Oceanic and At-

NIST is exploring the 
use of satellites for a 
new service . . . 

mospheric Administration. 
NOAA is best known for its weather 

service, but around NIST, this satellite 
organization is better known for deliver-
ing a signal that exceeds the time stan-
dard accuracy of other media. "You get 
a time signal that is accurate to better 
than one hundred microseconds," said 
Beehler. "Whatever we transmit in terms 
of accuracy can be received and used at 
that same accuracy level." 
NIST is exploring the use of satellites 

for a new service it hopes to have in the 
works within the next few years. Said 
Beehler, "We're developing a new time 

The antennas here, outside Ft. Collins, CO, transmit the various frequencies of WWV and WWVB. 

dissemination system that would send 
the time signals up through communi-
cations satellites. There you would have 
access to many megahertz of bandwith." 
The tentative plan is to send a series 

of very sharp pulses via satellite so that 
listeners can start and stop counters at 
precise intervals. The technology could 
yield a time standard accuracy of one 
ten-millionth of a second, which accord-
ing to Beehler, "would be one thousand 
times better than what we can do with 

the GOES satellite!' 
Just about everybody is interested in 

what NIST and its broadcast stations 
have to say about a small atom resonat-
ing at nine billion cycles per second. The 
electric power industry, for instance, re-
lies on the reception of time signals to 
maintain a consistent 60 Hz frequency. 
Sixty hertz is, after all, what governs the 
rate of our electric clocks. 

But, an even more important time-
dependent application for this industry 

is the analysis of electrical failure. In re-
cent years especially, with the complex-
ity of electrical networks joining states in 
particular and the continent in general, 
time has become key in untangling the 
rippling effect of an electrical fault. 

Sequential event recorders 
Thousands of what the industry refers 

to as sequential event recorders time-
mark the events of relays and trans-
formers, for instance, to WWV's time sig-
nal or another NIST time signal. When 
failure occurs, these charted recordings 
are lined up by their time mark and ob-
served for timing inconsistencies that 
lead a trail to the source of the problem. 

In terms of the largest group of WWV 
and WWVH listeners, Beehler considers 
the boaters to be on the top of the list. 
"They have to navigate typically by celes-
tial navigation!' he said, "and record 
time with that observation!' 
There are many others who keep time 

to the beat of WWV and WWVH broad-
casts, including schools, factories and 
the many thousands that access tele-
phone time-of-day services every year. 
With that kind of listenership, there's no 
doubt that the Cesium atom holds the 
record for broadcasting's most popular 
format. 

op 
Dee McVicker is a free-lance writer and 

regular contributor to RW. To inquire about 
her writing service, call 602-899-8916. 

PUT YOUR PC ON LINE 
WITH THE NEW PC ACCESSIBLE 

MRC 1620 REMOTE CONTROL SYSTEM 

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

The MRC 1620 

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

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

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

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

Moseley 

Associates 
Incorporated 

111 Castilian Drive 

Santa Barbara, CA 
93117-3093 

a 

Flow General 
Company 

Make the Intelligent Choice! 
The MRC 1620 Remote Control System 

Phone 805 968 9621 

Telex 658448 
FAX: 805 685 9638 

rei3sEr.: 
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The TaskMaster20 Software 

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

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

-Monitors up to 63 sites. 

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

-Three levels of password security. 

For your free TaskMaster20 software 
demo disk, contact Moseley 
Marketing at 805-968-9621. 
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"The beacons were blown 
out of their sockets, but our 
transmitter barely blinked." 

Robert LaFore knows all 
about lightning. As Chief 
Engineer for WQPW-FM 

"Power 96" in Valdosta, Georgia, 
he'd better: His 600 foot tower 

wgpves 600 FT'. TOWER 
TAKES THEM WHENEVER THERE'S LIGHTNING. 

is the tallest object for miles 
around. "We've been hit so 
hard the tower beacons were 
blown out of their sockets," he 
told us recently, "and so often 
that the lightning rod looks 
like someone's been beating 
chunks out of it with a sledge-
hammer. But so far our new 
Harris HT 20FM transmitter 
barely blinks at lightning. Occa-
sionally we get a PA 
Plate Overload mes-
sage, but that's it." 

Robert also knows 
something about 
Harris reliability: 
Until they received 
a power increase 
to 50,000 Watts 
last year, WQPW 
had been on the 
air with a 3.5 kW 
Harris transmitter 
for thirteen years. 
"That transmitter 
was very good to 
us," Robert reports. 

"Still is, in fact—it's our back-
up now. Basically, we shopped 
around enough to be sure 
Harris could match or top the 
competition in both price and 
features: Things like Automatic 
Power Control for simple remote 
operation. Then we ordered a 
20 kW HT 20FM transmitter." 

About 45 days later WQPW's 
transmitter arrived (meanwhile. 
Robert supervised construction 
of a new transmitter building, 
tower and antenna). "We just 
took it out of the box and put 
it right on the air," he says. "Even 
the tuning movements were 
small. The installation went so 
smoothly, I told the factory 
'You've got to do something— 
this transmitter's boring.'" 

After a number of months of ser-
vice, WQPW's HT 20FM remains 
just as "boring." Robert has only 
shut it down for routine monthly 
maintenance. "Even that is 
minimal," he told us. "I vacuum 
the cabinet out, check tube 
cooling, make sure nothing's 
overheating, and that's about 
it. Two or three times a week 
I do a meter check and log 
the readings. They hardly ever 

WITH HIS NEW HARRIS HT 20FM 20 KW FM TRANSMITTER. 

change. In fact, we're still 
using almost the same tuning 
numbers we got from the fac-
tory. And we're getting a very 
noticeable improvement in 
audio quality from our new 
Harris THE- 1 exciter." 

As you can tell, WQPW is very 
proud of their new transmit-
ter. We're just as proud that 

FROM wgpws TOWER. 
AND YOU CAN SEE ALL THE WAY TO FLORIDA. 

our HT 20FM is living up to 
their confidence in Harris 
engineering. But then, we 
expected it do exactly that 
from the moment it took 
shape on the drawing board. 

For more information on HT 
family FM transmitters from 
1 to -35 kW, call toll-free 
(800) 4-HARRIS, Ext. 3022. 
Outside the continental US, 
fax us at (217) 224-2764. 
And for the widest selection 
of studio products, call Allied 
Broadcast Equipment toll- free 
at (800) 622-0022. 

H.Annis %AO 
HARRIS BROADCAST DIVISION 
MARKETING DEPARTMENT 

P.O. BOX 4290 • QUINCY, IL USA 62035-4290 
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An Introduction to 
Sampling Devices 
Liven Up Your Station's 

Production with These 

Technological Marvels 

by Bruce Bartlett 

Elkhart IN Buh-Buh-Buh-Buh-Believe 
me, the stuttering sample effect defines 
the contemporary sound of many remote 
DJs and production-music composers. A 
sample is a memory-chip digital record-
ing of a single note or sound. You can 
capture any sound you hear and make 
it part of a DJ production, or part of your 
station's musical spots. Here's how: 

LINE 
OUT 

Using a microphone, you pick up a 
single note of an instrument, voice, or 
sound effect—a violin, electric guitar, 
drum, dog bark, thunder and so on. 
The microphone signal goes into a 

sampling keyboard, which is an elec-
tronic musical instrument with a piano 
keyboard and computer memory circuits. 
Inside the sampling device, the signal is 

GOOD 
OLD TIME 
RADIO "SUPPORT" 
ON TODAY'S 
TECHNOLOGY! 

converted into digital data and is stored 
(recorded) in computer memory. 
To play the sample, you press a key on 

the keyboard. You'll hear a note of what-
ever you recorded. The higher the key 
you press, the higher the pitch of the 
reproduced sample 

How sampling works 
Let's get into the details of how sam-

ples are made. First we need to define 
the term "computer memory" This is a 
group of integrated-circuit chips, each 
containing thousands of solid state 
switches. Information is stored in binary 
format (1=switch ON; 0=switch OFF). 
Each 1 and 0 is called a bit, which 

stands for binary digit. Memory stores 
bits of information. Memory space is 
limited and is measured in bytes, where 
1 byte equals 8 bits. 
Suppose you want to sample a live 

sound, such as a cymbal crash or train 
whistle. You plug a microphone into a 
sampler or sampling keyboard. It 
records the sample as described below 
(and shown in Figure 1). 
The signal from the microphone 

passes through an analog-to-digital 
(AID) converter. This converter measures 
the voltage of the audio waveform 
several thousand times a second. Each 

CALL JEFF or JERRY 

SATELLITE 
AUDIO 

OUR 
SPECIALTY! 
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D. The quantized values are stored in memory. 

time the waveform is measured, a binary 
number (made of Is and Os) is generated 
that represents the voltage of the wave-
form at the instant it is measured (Fig-
ure 2). These binary numbers are stored 
in RAM (Random Access Memory), 
making a digital recording. 

Later, the sampled sound is played 
back by pressing keys on the piano-style 
keyboard (Figure 1). The keypress trig-
gers the sample. Which key you press 
determines the reproduced pitch of the 
sample. That is, different keys cause the 
sample recording to play back at differ-
ent rates, shifting the pitch of the sam-
ple. 
However, too much of this pitch shift-

ing can cause an unnatural sound. That's 

because the pitch-shifted notes have the 
same harmonic structure for low and 
high notes, while notes from a real in-
strument have different harmonic struc-
tures for low and high notes. 

Sample sources and hardware 
Instead of having the entire keyboard 

control the pitch of one sample, it's bet-
ter to record several samples at different 
frequencies—say one octave apart—and 
control the pitch of each of these sam-
ples within a smaller range. This proce-
dure, called multisampling, is explained 
in your sampling keyboard instruction 
manual. 
There are many sources of samples. 

(continued on page 42) 
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Cellular Rem )te 

QUALITY BROADCAST 
PROFIT CENTER 

The clear choice for quality. 'the Cellust Remote Broadcast Studio is 
perfect for retail promotions, news, sports and special events. Cellcast combines 

the best features of a professional mixing console and a cellular telephone 
into one convenient package. Now remotes are fast and easy. 

If Cellcast sounds like a profit center to you, give us a call today! 

Cellcast. 
REMOTE BROADCAST STUDIO 

CAL/ TOIL FREE 1-800462-1333. Tri-Tech, Inc., 2415 East Skelly Drive, Tulsa, Oklahoma 74105 
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Power by Series Processing 
by John "Q" Shepler 

Rockford IL Power is the name of the 
game in high energy audio. To rise above 
the crowd, you need to fill your allotted 
bandwidth with as much audio energy 
as possible. A normal station utilizes a 
channel. A power station occupies it. 

TIPS 
Your station can also dominate the 

dial. But to dominate, you have to pump 
power into your audio. That's why you 
bought processing in the first place. 
Now, you decide, you need more 

processing. But, how do you get it? More 
importantly, how do you get it without 
destroying your budget or your signal? 
The processors you buy today are sel-

dom a single processor. That deceptively 
simple box in the rack probably has a 
gain rider, equalizer, parallel compres-
sors, an active limiter and a clip-
per ... all in a line. That isn't one 
processor, it's a whole chain of proces-
sors in series. 
Processor chains were what we use 

to build our stations. You picked one 
box from each category. Every station 
had a rack with a different choice of 
EQ gain rider, compressor, limiter, 

reverb and so on. 
Lately, the trend has been to buy sin-

gle box solutions, or at least a multibox 
system made by one company. That's 
great as long as you're the first one on 
the block with the latest technology. You 
dominate by default. 
Sooner or later, though, your neighbors 

will get envious and fork over for the same 
system, or worse ... a newer system! 
Now how are you going to stand out? 
Many times, the solution is to add more 

ways played this game themselves. Even 
with the hottest new processing gear, 
they build unique systems with one of 
this and one of that. It's constant ex-
perimentation and improvement. Like 
every weapons system, there is always 
a countermeasure sneaking up on you. 
What do you suppose would happen 

if you took three of your favorite com-
pressors or limiters and hooked them in 
series? Mucho compresso? You bet! 
Would you also believe that this idea 

Figure 1. 
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SERIES CONNECTED PROCESSORS 

processing. The more savvy manufac-
turers recognize the rising baselines of 
competitive processing and periodically 
add pre-processor chassis, new cards or 
an additional box to the collection. 
Many of the hotter stations have al-

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

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

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

Fast 

r21 tr21 
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0 0 o 

RR 

XMTR 

is over 20 years old? The circuits were a 
little more primitive back then and all of 
the action was on AM. However, two or 
three boxes in series made the mod me-
ter stand straight up. Here's what hap-
pens: 

Say each compressor has a decent 
compression range of 20 dB. Three in a 
row is 3x20 dB or 60 dB. In other words, 
you can get 40 dB of normal signal 
squeeze and still have 20 dB of overdrive 
for a nighttime screamer. 
How about response time. Each unit 

has time constants for attack and release. 
Since the time constants are acting 
simultaneously, the response is three 
times faster. Twenty decibels per second 
times three is 60 dB per second. Or, do 
you prefer 600 dB per second? 
Figure 1 shows how to set up the units. 

It is important that the last unit in the 
chain be the hardest driven. You might 
think that the first unit in the chain 
should be doing the work with the later 
units taking up the slack, but that's not 
how it works. If the first unit does all the 
work, the others will never kick in. 

So, turn up the level so that the last 
unit is working half to three-quarters 
with the first and second loafing. At this 
point, adjust the second unit's threshold 
so that it is just starting to work. Finally, 
drive the system so that with the second 
at nearly three-quarters of its compres-
sion range, the first unit in series kicks 
in. This unit is one that will absorb the 
screamers and needle benders. 
Notice that the units shown are mul-

tiband compressors or limiters. This 
scheme was invented with wide band 

(continued on page 40) 

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

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

Eventide 
tne next step 

ONE ALSAN WAY • LITTLE FERRY, NJ 07643 • TEL: 201-641-1200 • FAX: 201-641-1640 
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Singing the Bottom End Blues 
by Terry Dalton 

Georgetown DE With today's ever-
growing competition on the FM dial we 
all try to find our own little niche. With 
already overcrowded markets and 
threatening Docket 80-90 stations hatch-
ing out everywhere, we make every at-
tempt to gain our competitive edge. 
After establishing a sound program-

ming department and competent air 
staff, we reveal our hand and enter the 
"loudness wars." Without getting into 
high school psychology on why, we sim-
ply accept the fact that louder is better 
and pursue our ultimate goal of pinning 
those modulation monitors to 100%. 
There is no real art to attaining loud-

ness in the pure sense of the word, al-
though, there are those who would like 
us to think so. 
Too often we are enticed by the equip-

ment list that has proven for the other 
guy. Sadly enough there is only so much 
that can be done legally to make that 
transmitter scream without making 
sacrifices, and sacrifices are always go-
ing to be the net outcome of loudness 
wars. 
Sure we can squeeze an extra dB out 

of the racks to beat the guy down the 
block, but at what cost? The answer as 
it usually is in such a case is to find a 
happy medium: compromise a little, but 
not too much. Today's multiband limiters 

allow us to achieve this. 
In order to put things in perspective, 

we must first analyze the broadband 
limiter or, more appropriately, the mul-
tiband limiter set for linear frequency re-
sponse. 
This device when placed before 

preemphasis operates nondiscriminately 
and robs the spectrum equally of tran-
sient material as limiting is increased. 
The resultant outcome is, of course, a 

very loud compressed product lacking 
the depth that brings virgin program-
ming to life. Low frequency intermod 
also becomes more apparent with in-
creased broadband bass. 
When incorporated after preemphasis, 

limiting occurs at the high end of the 
spectrum first and follows a 75 microsec-
ond curve downward. As a result, high 
frequency program material is enhanced 
as limiting increases. 
This method does preserve much of 

the transient material (depending on the 
amount of limiting) but produces a 
"gritty" or piercing high end which may 
prove distasteful to the listener. 
The multiband limiter, when properly 

adjusted, awards the user the capability 
of limiting or enhancing that part of the 
spectrum desired. Program depth is eas-
ily maintained through the presence of 
adjustable band thresholds. Loudness 
can be tailored throughout the spec-
trum. 

Arrakis Authority 

t:11:17 IMP C3EIZI I 

Northeast Broadcast Lab proudly presents the 
new Arrakis 12,000 Series. We'll help you choose 
the proper configuration to meet your present 
need and provide room for future expansion. 

Get accurate advice, superior service and a paltry 
price from the Arrakis Authority. Call us today! 

NORTHEAST BROADCAST LAB, INC. 
MAIN OFFICE 
P.O. Box 1179 

S. GLENS FALLS, NY 12803 

Tel: 518-793-2181 

Fax: 518-793-7423 

MID-ATLANTIC 
P.O. Box 565 

SOUTHAMPTON, PA 18966 

Tel: 215-322-2227 

Fax: 215-953-0523 

NEW ENGLAND 
P.O. Box 406 

AUBURN, NH 03032 

Tel: 603-483-1002 

Fax: 603-483-2352 

As suggested earlier, when heavy 
processing is employed, detrimental side 
effects will result. One of the most ap-
parent with respect to multiband limit-
ing is the loss of bottom end punch. 
Heavy limiting in the 30-200 Hz range 

will result in more bass; however, this 
enhancement is broadband with a very 
definite ceiling. Too many of us simply 
accept this as the answer to increasing 
our bass. This does not have to be the 
case. 
Keep in mind that because of preem-

phasis we can boost the bottom end 
a great deal before absolute limiting 
must occur. Overall bass will diminish 
as the threshold in that band is in-
creased. Don't be afraid to back it off. 
You're taking the first step in the right 
direction. 
Very little loudness is perceived be-

tween 30 and 200 Hz. We tend to look 
toward this band for that open and ex-

citing feeling. So, what's the solution? 
Try less restriction on the bottom end. 
Bass punch will follow. 

If more punch is desired, add an EQ. 
A narrowband boost between 100 and 
125 Hz should prove very favorable. 
Keep in mind, however, that many of to-
day's equalizers can provide a very sharp 
"Q" which will introduce ringing and fa-
tigue in that band. 

In summation, if you want it loud with 
controllable side effects, multiband it 
and define and attack your problems. 

If you are a believer in the volume con-
trol on the other end as your loudness 
device, fantastic! You can take full advan-
tage of the quality built into today's most 
popular FM processors, with or without 
multiband limiting. 

Terry Dalton is corporate CE of Great Scott 
Broadcasting. He can be reached at 
302-856-2567. 

Power from Processing 
(continued from page 39) 
compressors, but works well with either 
wide-band or parallel philosophy. Just a 
few things to watch out for. 

First, this scheme will only work if all 
the boxes get a shot at the audio. Disa-
ble any clippers in the boxes. Don't try 
to run boxes that have both fast and slow 
processors inside. The faster processing 
will effectively disable the next slow 
processor in line. 

If you want to have a progressive 
processing scheme where the limiting 
action gets tighter as you go down the 
chain, then put the boxes in order of 
speed. Slow, then medium, and fastest 
nearest the transmitter. The composite 
clipper or other overshoot protection 
goes right at the transmitter. 
Any powerhouse processing scheme is 

going to be tough to keep under control. 

DATAWORLD MAPS' 

DO YOU KNOW YOUR MARKET? 
YOUR COMPETITION DOES! 

DATAWORLD MAPS CAN 

Depict your coverage! 

Market orient your sales people! 

Target your ethnic/demographic markets! 

Identify marginal signal areas! 

Plot any special requirements! 

MAP OPTIONS 

• SHADOWING (TERRAIN SHIELDING) 

• POPULATION DENSITY 

• CONTOUR COVERAGE 

• SPECIALS 

dataworàle R 
A Service of DW, Inc 

Fax ( 301) 656-5341 

(301) 652-8822 (800) 368-5754 

Heavy processing is not necessarily syn-
onymous with heavy distortion. 
However, the more you try to squeeze 

out of the audio, the tougher it's going 
to be to clean out the grunge. A signal 
that sounds pristine through head-
phones right off the board may be full 
of noise and distortion that only be-
comes apparent after a few squeezes 
from the processing. 
Try this: Adjust the processing for the 

most your ears can stand. Then go back 
and work on the raw audio from the tape 
heads through the board, down the SU 
and into the audio rack. Flatten the re-
sponse another couple of dB. Get that 20 
dB of headroom instead of only 10 dB. 
Install amp cards with .05% distortion in-
stead of 0.5%. 
Now, see how much more you can 

crank up the processing. It's a never-
ending battle. 

John Shepler is an engineering manager, 
broadcast consultant, writer and regular RW 
columnist. He can be reached at 815-
654-0145. 

Affordable 
Lightning 
Protection 
Charge dissipation with 1/8". type 
304,stainless steel rods ground to nee-
dle sharpness. They won't bend fr om ce 
and severe weather. They provide a con-
tinous low- resistance oischarge path for 
the static electric charge on tall 
structures. 

Let us design your system at 
no cost or obligation! 

Write For Free Brochure. 

Corporation 

P.O. Box 2548, Farmington, N.M. 87499 
(505)325-5336 Fax:(505)326-2337 

Mastercard/Visa 
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All seven 
Bonneville 
stations 
are now 

"UnProcessed." 
KBIG in Los Angeles. New York's WNSR. KOIT 
in San Francisco. In Seattle, KSEA. WTMX in 
Chicago. Kansas City's KMBR. KZPS in Dallas. 
Every one of the seven Bonneville FMs is now 
broadcasting a louder, cleaner signal, legally. With 
"The UnProcessor," the advanced microprocessor-
based ModMinder- from Modulation Sciences. 

What's even more remarkable is that the Bonneville 
stations are doing all this without any additional 
processing. Because ModMinder isn't a processor— 
it's a more accurate, more correct device for meas-
uring modulation. In fact, "The UnProcessor" made 
such an impression on Jim Stagnitto, WNSR's 
Director Engineering, that he called it "the 

WNSR 

KSEA 

modulation aulaneaa 

mcdminder 
digital 

modulation sciences 

mcdminder 
digital 

o 

modulation acrianciaa 

ModMinder 

digital 

TEN., 
AEA1NTNG 

AuDO 
Fouuelf. 

modulation lioianota 

mcedminder 
digital 

modulation «elandmodmjder 

digital 

KMBR 

°VENOM/ 

most important product for broadcasters brought 
out in 1989" in a Radio World article published 
in the issue of August 23rd. 

Jim Stagnitto's not alone in his opinion, either. 
Modulation Sciences has already shipped over 100 
ModMinders to stations in all formats, in cities all 
across the country. So if you don't have one yet, the 
odds are your competition does. 

Still wondering how well "The UnProcessor" works? 
Someone in your area already knows. Fortunately 
it's not hard to find out exactly how much louder 
and cleaner you can sound with ModMinder. Just 
call Modulation Sciences toll free at (800) 826-2603. 
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Sampling Schemes 
for the Radio Game 
(continued from page 38) 
They can be recorded live with a micro-
phone, or can be recorded off records, 
compact discs, tapes, etc. Recordings of 
notes can be made first on an analog or 
digital recorder, then transferred to a 
sampler or sampling keyboard. 
Compact discs are available that con-

tain notes of various instruments to sam-
ple. Pre-recorded samples on magnetic 
disk and plug-in ROM (Read Only Mem-
ory) cards are offered for many sampling 
keyboards. 

In general, sample-playing keyboards 
are more useful than synthesizers. It's 
easy to make a sample sound like a syn-
thesizer, but it's difficult to make a syn-
thesized note sound like a sample. Some 
instruments contain samples that are 
digitally resynthesized so that you can 
modify them. 

Permanent storage of samples 
You can store your samples perma-

nently on a RAM cartridge that plugs 
into a sampling keyboard or on a corn-

You can economize on memory space 
either by keeping the sample time short or 
the sampling rate low. 

An alternative to a sampling keyboard 
is an external sampler. It is triggered by 
a separate keyboard or sequencer. An-
other alternative is a computer running 
a sampling program. 
Sample-praying keyboards play 

prerecorded samples, but do not record 
them. This is a practical option because 
most keyboard users rely on factory or 
third-party samples and do little sam-
pling of their own. 

puter magnetic disk. Once you've sam-
pled many sounds and have built up a 
library of them, any sample can be 
loaded into your keyboard and played. 
Some keyboards and all drum 

machines have factory supplied samples 
stored in permanent memory (ROM or 
Read Only Memory); these are digital 
recordings of real instruments stored in 
memory chips. 
Three parameters to consider in sam-

IS GONNA,' GEI •1OU 

...So why not get it first? The "Vigilante" Multiband Limiter 
the edge from from Cutting Edge Technologies lets you 

your competition with: 

lt`h. Increased competitive loudness 

ft•h, No processing artifacts 

\14•, No loss of mid-band and presence frequencies 

\ise\ Superior loudness clipper circuitry, virtually distortion free 

Don't get left behind. 

capture 

Call to find out more about the "Vigilante" Multiband Limiter: 

(216) 241-EDGE 

FAX: (216) 621-2801 

JUTTING EDGE TECHNOLOGIES INC - 2501 West 3rd Sdret • Cleveland. Oho 44113 

pling are quantization, sampling rate 
and memory constraints. 

Let's explain quantization first. As 
stated earlier, the audio signal is meas-
ured several thousand times a second to 
generate a string of binary numbers. The 
longer each binary number is (the more 
bits it has), the greater the accuracy of 

Figure 3 

B = Q x SR x ST 
where B = Bytes of memory filled 

by a sample 
O = Quantization in bytes/ 

sample or bytes/mea-
surement 

SR = Sampling rate in sam-
ples/second or meas-
urements/second 

ST = Sample time in se-
conds 

the measurement. 
In other words, short binary numbers 

provide poor resolution of the wave-
form's amplitude or voltage; long binary 
numbers provide good resolution. 
The quantization of a sampler is its 

amplitude resolution, measured in bits. 
The higher the quantization, the less the 
distortion and the greater the dynamic 
range. Commercial samplers range from 
8-bit to 16-bit quantization. Quantization 
of eight bits is good, 12-bit is very good 
and 16-bit is excellent. 
The rate at which the waveform is 

measured is called the sampling rate, 
measured in samples/sec. At a sampling 
rate of 40 kHz, 40,000 measurements are 
generated for each second of sound. 
The higher the sampling rate, the 

wider the frequency response of the 
recording. The upper frequency limit is 
slightly less than half the sampling rate. 
If the sampling rate is, say, 20 kHz, the 
sound you sampled will be reproduced 
up to about 9 kHz. 
High-frequency sounds (cymbals) need 

a high sampling rate for fidelity (about 40 
kHz); low-frequency sounds (bass, kick 
drum) can be recorded adequately with a 
low sampling rate (about 12 kHz). 
While most sampling machines have 

adjustable sample rates, they have fixed 
quantization. 

Memory constraints 
As the AID converter generates binary 

numbers, they are stored in memory. 
Each number goes to a separate mem-
ory location. Unfortunately, memory 
space is limited. Once it is filled, part of 
the recorded note is cut off. This puts 
constraints on the sample time, sam-
pling rate and quantization. Figure 3 pro-
vides an equation that shows how these 
four factors are related. 

If you have a sampler with 8-bit (l-byte) 
quantization, and you set the sampling 
rate to 40 kHz and record a 2-second 
sample, you use up 1 x 40,000 x 2 or 80 
kilobytes of memory. Since memory 
space is limited, you try not to fill it up, 
because that can cut off the end of a sam-
ple. 
You can economize on memory space 

either by keeping the sample time short 
or the sampling rate low. The higher the 
sampling rate, the more memory is used, 
because a high sampling rate generates 
more binary numbers than a low rate. 
The longer the sample time, the more 

memory is used, because a long sample 
time generates more binary numbers 
than a short sample time. Stereo sam-
ples use twice as much memory as mono 
samples. 
A one-second sample is enough for 

the notes of many instruments, but cym-
bal crashes may require three seconds or 
more. 
Next time: sampling techniques. 

Bruce Bartlett is a microphone project en-
gineer and technical writer with Crown In-
ternational. He can be reached at 
219-294-8000. 

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 70 dB, 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. 

Leh. IR CALL ARNO MEYER (215) 687-5550 

ELECTRONICS LABORATORY, INC. 
LANCASTER AVENUE AT DORSET DEVON PENNSYLVANIA 19333 

Call or write for more information on Belar AM, FM, Stereo, SCA and TV monitors. 
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A Letter to Radio Management 
by George Riggins 

Long Beach CA Mr. Station 
Owner. Yes, you there, the one 
who thinks that you do not 
have the money to spend on 
technical help. The one who has 
no maintenance, who says that 
no one will notice that no two 
audio sources in the studio have 
the same sound or level. The 
one who does not listen criti-
cally to his own station and 
thinks that the studio monitor 
is the only audio system that 
needs to be checked. 

Yes, you there, the person 
who scans the band on your au-

Old 
Timer • •1 

tomobile receiver and thinks 
that he knows what the station 
really offers in audio quality. 
You, Mr. Program Director, 

the one who is of the opinion 
that loudness is all that matters. 
As long as the station is the 
loudest in the area, you are 
satisfied that you have the sig-

You say there is 
no technical help to 
be found in your 
market? There is 
technical help at 
any location for 
a price. 

nal that will capture the hearts 
and minds of the listeners in 
your service area. 
Have you, Mr. Station Owner, 

or you, Mr. Program Director, 
ever bothered to get a decent re-
ceiver and speaker system and 
critically analyze your "off air" 
signal? 
I don't mean just listening to 

the type of programming that 
you are putting on the air. I 
mean the quality of the audio as 
it pertains to distortion, fuzzi-
ness, differences in the levels 
and audio spectrum as the stu-
dio operator switches from a 
turntable to the cart player, to 
the satellite feed, to the cassette 
deck, to a reel-to-reel tape 
player or the local microphone. 

Pay the price 
You say your local advertisers 

will not pay the price for air 
time that will furnish the funds 
to provide technical help? You 
say there is no technical help to 
be found in your market? There 
is technical help at any location 
for a price. 
That price is not as bad as you 

may think at the entry level, or 
as one progresses toward the 
more competitive markets. 
There are many young men and 

women who are very interested 
in the entertainment industry as 
opposed to other parts of the 
electronic technical field. Look 
around and give some young 
person a chance to learn and 
progress. 
As for paying for the techni-

cal help, the difference in the 
cost of time to the advertiser is 
not as much as most of us think 
it is. At the worst for a small 

market station, $10 to $12 per 
hour is about what it would 
take in increased revenue to pay 
for technical help and add some 
income to the bottom line. 
With the potential elev.en or 

twelve one-minute spots per 
hour, that is only one dollar per 
spot. Any reasonable sales per-
son should be able to sell the 
better quality sound more eas-
ily than the garbage being 

promoted as good audio. 
Notice that no mention has 

been made regarding the con-
tent of the programming. The 
programing will be determined 
by your customer orientation. 
Just make the sound a quality 
product. 
As the wife and I travel 

around the US we hear many 
different programming formats. 
Some we can tolerate, some 

make us turn to silence and oc-
casionally we find a station that 
captures our ears for as long as 
we can hear the station as we go 
down the highway. 

Ear fatigue 
There are times that we 

would like to listen to the pro-
gram, but the audio quality is so 
horrible that the finger finds the 

(continued on page 44) 

The 
STL/TSL 

for the 
90s is 

here now. 
And not a 
moment 

too soon. 
• Two Way Multi-Channel 

Communications 

• Transparent Digital Audio 

• Multiple Signal 
Path Options 

".= 

•:. 

It's time for a new kind of STL. Drastic cost increases are 
just one sign that the phone company is tired of balanced 
equalized lines and is ready to pull the Class A plug. Mean-
while, microwave spectrum is scarce—in some areas, 
channels are unavailable. 

QEI's new CAT\Link Composite Audio Transmission Link is 
the digital STL alternative. It transmits composite and other 
signals over a single telco Ti data line*. Ti service costs 
less than Class A, and it's so reliable that the big banks use 
it for their vital financial data. 

CAT\Link encodes the fully processed composite signal and 
decodes it at your transmitter, so you can run the stereo 
generator and processing at the studio. At the same time, 
CAT\Link configurations can send and receive SCAs, control 
channels, voice communications, RS232 data, AM audio, 
transmitter readings, and satellite or remote programs. 

With CAT\Link, you always get full stereo separation: There 
are none of the phase or amplitude fluctuations that plague 
dual-channel STLs. Dynamic range is up to 84 dB, and your 
processed composite signal can use virtually all of it. So the 
only thing you'll hear is clear, clean, undistorted audio. 

Worried about replacing Class A lines, getting a microwave 
channel, or sight-line infringement? Call QEI toll-free at 
800-334-9154 for full info on CAT\Link, the bidirectional, 
digital, easy-wired STL. And turn the weak link in your 
signal chain into one of the strongest. 

CAT\Link will also drive over a mile of twisted pair wire, nearly two miles of fiber optic cable, 
or a 23 gHz STL. 

Quality • Engineering • Innovation 
P.O. Box D • One Airport Drive 
Williamstown, New Jersey 08094 
24 Hr. Service Hotline 609-728-2020 • Fax 609-629-1751 fOrq 
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 Managers Should 
SPLIT SECONDS MARK 
TIMING OF BIG CHAIN 

Time is literally money in the broad-
casting business, and its value is so great 
that it is checked to the split second sev-
eral times daily. 
There are ninety-seven clocks in the 

National Broadcasting studios and offices 
at 711 Fifth Avenue, New York, and each 
one gives exactly the same time as every 
other. They are set from the Naval Ob-
servatory clock in Arlington, Virginia, 
at noon and at 10 p. m. 
And three times daily time signals are 

sent out by the N.B.C. to its associated 
stations across the country, so that syn-
chronization of programs may be per-
fect not a second wasted. 
In the broadcasting studios and control 

rooms clock-watching is a very impor-
tant part of the day's work. Without it, 
network programs would be an impossi-
bility. 

How To Read Arlington Time 

Arlington gets its time from the Naval 
experts who "shoot the sun" at frequent 
intervals. It is exact to a small fraction 
of a second. And Arlington sends out 
its signals by short-wave radio for five 
minutes twice daily, broadcasting the 
ticks of the clock. 
The second-by-second time broadcast 

starts five minutes before the hour. The 
twenty-ninth second of each minute is 
eliminated so that the listening engineer 
is warned that thirty is next. From fifty-
six to fifty-nine inclusive, the ticks again 
are eliminated to give warning that num-

ber sixty is next. The ten seconds imme-
diately preceding the hour also are si-
lent, and then the hour is sounded with 
a gong. 
The same system of second-by-second 

clicks is used to send the signals to the 
N.B.C. associate stations, except that in 
this case, instead of short-wave radio, 
the Morse wires which link the stations 
are utilized. 

Synchronization Essential 

The ninety-seven clocks in the N.B.C. 
Building are checked from the master 
chronometer immediately after the Ar-
lington signals are received, to guard 
against any possibility of variation. 
The absolute synchronization of net-

work units is essential, so that one pro-
gram may not overlap another. For in-
stance, a station in Chicago may be sche-
duled to pick up a network program 
starting at 9 p. m. in the N.B.C. studios 
in New York. Therefore the previous 
program must be off the air at exactly 
nine. The same accuracy is required in 
all the other eighty-four stations on N. 
B. C. networks. 
In addition, time must be allowed for 

the local station announcements at stated 
intervals. The N.B.C. chimes are the 
cue for these. As the chimes end, each 
station switches off the network and the 
announcer gives the call letters. The 
stations remain off exactly fifteen sec-
onds, and then switch back on to the na-
tional chain again. 

Reprinted from Rock World, Janucry 2, 1932. 

Editor's note: The RW of today and the RW of old, printed for a period of time in the 1920s and 
1930s fortuitously share the some name. 
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It's hard to stop. 

hat is it about the Signature Ill that keeps so many leading 

station groups and consulting engineers coming back for 

another, and another, and...? Is it this console's unparalleled 

record of reliability and longevity? The LPB Signature Ill's easily 

maintained modular electronics? Its excellent RFI immunity? Or 
is it designed-for-radio features like the following: 

• 3 inputs per channel 

• Identical Program 1 and Program 2 output busses 
• Remote starts on all channels (except channel 1) 

• Mono/stereo input switch (on stereo consoles) 

• Components and connections clearly labeled for painless 

installation and easy maintenance 

Chances are, it's all of the above. But whatever the reasons, 

leading stations and engineers across the country demand 

Signature Ill's "unstoppable" performance. In fact, they've 

made it one of the most popular consoles ever built. If you've 

been spending too much time inside your console lately, 

contact your broadcast equipment dealer or call LPB for full 

information and specifications at (215) 644-1123. 

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

LPB® 
28 Bacton Hill Road • Frazer, Pennsylvania 19355 

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

Hear Their Stations 
(continued from page 43) 
"off" button rather than have the ears 
put up with the lack of decent sound. 
There is often no high end or low end 
to the music or voice. The received sig-
nal is often so wide that trying to listen 
is very fatiguing and hard on the ears. 
You there, Mr. General Manager of a 

larger market station. Have you tried to 
find a qualified or experienced technical 
person recently? The market is rather 
thin, isn't it? There are no entry level po-
sitions in the smaller markets and you 
do not feel that you can justify the ex-
pense of training a new hire. 
You say you do not have anyone on 

your staff to do the training? What about 
helping with the technical curriculum in 
the local school system, be it at the high 
school or junior college level? 
Do the same things that automobile 

agencies are doing. Get acquainted with 
the instructors in the local school system. 
Help set up a training program, provide 
a place for "on-the-job-training" ex-
perience. Let those so inclined know that 
there is a future for them in the broad-
cast entertainment market. You just may 
be helping to provide for your own fu-
ture. 

Intern programs can be worked out 
with your local school system. The cost? 
About one dollar per one minute spot 
more than you are now charging. 

A true story 
The president of a small studio equip-

ment manufacturer recently asked a 
salesman for an international shipping 
company what he listened to on his auto 
receiver. The answer went something 
like this: "I listen to XXX part of the time 
between calls and to YYYY when I get 
tired of talk and news." 
The latter station is a "Big Band" for-

mat station with very few vocals, news 
on the hour and very low key studio an-
nouncers. No personalities! The Big 
Band format includes selections from 
current music, but with the music ar-
ranged and presented in the big band 
style. Without divulging the location of 
the stations involved, I can say that I 
have listened to both on many occasions. 
One is an AM station and the other is 

Help set up a training 
program, provide a 
place for "on-the-job-
training" experience. 

an FM outlet. 
Be it AM or FM, next to programming, 

it is the quality of the sound presented 
that will determine where your listener 
(customer) will tune. In the absence of 
decent signals, customer orientation will 
probably dictate more defection from the 
RF portion of the auto sound system and 
more tape sales for use with the audio 
amplification portion of the system. 
Where customer orientation will lead 

us, to a great extent, will depend on 
when "good engineering practices" re-
turn to radio. 'Good engineering prac-
tices" will return to radio when techni-
cal people are again put in charge of 
presenting a quality product—sound— 
to the potential listening audience. 

George Riggins has experience in radio and 
electronics dating back to the 1930s. He is 
also a licensed ham operator and has had his 
own broadcast sales and service company, 
Riggins Electronic Sales, for over 20 years. 
He can be reached at 213-598-7007. 

RF Specialties of Florida 
PO Box 397 
Niceville, FL 32478 
Bill Turney 
(904) 678-8943 
FAX (904) 729-2744 

RF Specialties of Texas 
PO Box 8316 
Amarillo, TX 79114 
Don Jones/Tim Hawks 
(806) 372-4518 
FAX (806) 373-8036 

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

OFF THE AIR? 
ANDREW AND CABLEWAVE 
CONNECTORS IN STOCK!  

Get back on the air fast! These 

RF Specialties offices now 

stock a full assort-

ment of Andrew 

and Cablewave 

connectors for 

immediate 

delivery. For 

connectors or 

any other RF 

needs, call 

RF Specialties! 

)) RF Specialtiecx 
Group 

• System Design • 

• Competitive Pricing • 
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NEW! The Lazer Studio. 

Equipped. . . Furnished.. . Prewired! 
The excitement at Radio '89 in New Orleans was at 

Booth 753. That's where Radio Systems showed the first 
Lazer studio... a complete package for 
an unbelievable price! 

This studio includes: The RS-12 ALL II' $24,995! 
stereo console, our most popular board. 
E Famous Radio Systems furniture, custom-made to 
your room. E A full complement of source and mon-
itoring gear including cart machines, reel-to-reel 
deck, CD or cassette, speakers, microphone, and more. 

Rama 

Azer prewiring with all source cables and connectors. 
The studio ships to you, pre-tested and ready to plug 

together in just five hours. Or, you can 
have Radio Systems engineers assemble 

• it for you on site. 
Call us for a quote on your studio, just 

the way you want it. We'll send you a quote on your exact 
layout and equipment—at similar savings. 

The company that invented turnkey studios now makes 
them more affordable. Call Radio Systems toll-free for details. 

Cabheby 

Fçuet°°' 
itzrolftre for 

SYSTEMS INC. 
110 High Hill Road PO. Box 458 Bridgeport, New Jersey 08014-0458 

609/467-8000 800-523-2133 Fax 609/467-3044 
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Acicii® 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. 

AMPLIFIERS 

Want to Sell 

Ramiro ESP-38 TI prunes (2), $201 ea. C 
Green, Century 21 %gemming. 8130-937-2101 

Nalcamichi 620 power an, 125 se. Audio-
file's dream des. tile new, wimplore dccu-
mentation, $395 Klaus Fieyne, 415-664-0163 

Fender Pro-Amp, could use a few new tubes, 
w/vibrato, brown tole casing, $400. B Ford, 
Spunk Prod, Box 1052, El Granada CA 94018. 
415-726-4786 

Marantz 1 PM 200 stereo amp & pre amp, 
like new, $150; Mec 1607A power amp & 5 
chnl mixer whaler, 200 W mono, $200. J Par-
sons Sr, Parsons Eledr, 10375 Cannas, N 
Huntingdon PA 15642. 412-863-9590. 

Ramiro DA mono in 3.5" cabinet, working 
cond, BO. P Hess, 134 Denvent, Pgh PA 
15237. 412-366-1249. 

Crown PSA-2 500 W stereo per amp, eral 
cond, $750 pls shpg. W Laughlin, 753 Ruth, 
Hurst TX 76053. 817-282-9033. 

Shure Vocalmaster 6 chnl 100 W, 4 out of 
6 chants work gd, $150/130. K Taylor, Image 
Support, 103 N Aspen, Sterling VA 22170. 301-

Crown 75 power amp, very clean, SAE 31 in 
black, $200 ea. Mr. Keith, AU, Box 311 Keene 
NH 03431. 

Peavey PA-400 six input amp wfindividual in-
put EQ. $245. J Sigmon, WBIK, POB 398, 
York SC 29745. 803-684-4241. 

Lauderdale Labs LEL DA-8 (6), new, 8 chnl 
mono, 4 chnl stereo, $150. G Walden, KYW, 
5th & Markel, Phila PA 19106. 215-238-4893 

Sony TA-3060 60 W stereo basic, compact, 
excel' cosmetics, one chnl slightly weak, $40; 
Crown IC-150 stereo preamp, rack mounting 
option, mint cond, orig box & packing, $135. 
B Laughlin, 753 Ruth Ln, Hurst TX 76053. 
817-282-9033 

Straight Wire Audio PH-2B-U audio phono 
preamp, $150. T Teagarden, KELL POB 3834, 
San Angelo TX 76902. 915-655-9879. 

Want to Buy 

Marantz 7 preamp. J Parsons Sr, Parsons 
Electr, 10375 Cannas, N Huntingdon PA 
15642. 412-863-9590. 

EICO HF-89A 50 W dual stereo amp, 30 yr 
old tube type, any cond, will pay shipping. K 
Smith, Smith Engr, 118 Barstow, Gorham ME 
04038. 207-892-8776. 

Tube amps & remote mixers, RCA Op-6, Op-
6, BN-2, BA series, 80 series, etc. B Davies, 
Virgo Prod, 5548 Elmer, N Hollywood CA 
91601. 818-761-9831. 

ANTENNAS & TOWERS 

Want to Sell 

ER1 FML2E 2-bay circular end fed antenna 
tuned for 1009 MHz, $2000; CBS FM Vie-
max peak leveller, mint cond, $500. P 
Mimes, WRCO, Box 529, Richland Ctr WI 
53581. 608-647-2111. 

Rohn SSV Series, 160' self support lose, on 
ground, gd cond, not painted, new J rods, 
$4000; Cable/eve LFC-158-50J transmission 
line, 200' of 1-5/8, foam, never used, $1650. 
A Warduck, WAXY, 1975 E Sunrise, R Lauder-
dale FL 33304. 305463-9299. 

-FOR SALE-
Blaw-Knox 440' SS tower, $125,CO3 installed: 
Harris 101.7 super high per FM antenna, like 
new & 500' 3-1/8" rigid RCA line, antenna 
& line more installed; 2000' assorted 7/8" 
transmissizn kne & IOW' 1-1/2" tr nmimiun 
line; assorted UHFNHF 2-way antennas. 
$150 ea. 

Nationwide Tower Inc. 
904-932-3004 

Flanged heilax, 15-50' secticins, 3-1/8 & 718", al-
so some oatenJ:ed, (15) 3-1/8" elbows flanged, 
(2) 3-1/13-6' reducers, 6" Bird Thruline brie sec-
tion 50 ohms. J Kramden, WBRL, 3342 Perry, 
Marsellus NY 13215. 315-673-9049. 

Andrea type 35381 tunable N jack connectors 
(4) lor JH7-50A, 1-5/13" hoe, identical b Andrew 
type 87NT, wituning screws b adjust for mini-
mum VSWR, new in box, $200 ea/BO. C Os-
good, WMWV, POB 2038, Conway NH 03818. 
603-447-5986 

Ailed 42UCS/SR 65' self-supporting bower, 8 
yrs old, erel cond, on ground, solid rod, 
$5000/B0. O The/n, Kirkwood Community Col-
lege, 6301 KrInvcod Blvd SW Cedar Rapids IA 
52406. 319-398-5663 

Andrew LDF 75M 1-5/8' barn xmsn line, ap-
pmx 235' BA flange on (mend, type N reducer 
other end, BO. A Bortab, WDLT, 2402 Wolf 
Ridge, Mobile AL 36618. 205-344-3698. 

RCA 3 bay Class A, 1063 antenna T Rusk, 
KWTD, 704 Roberts, Londe AR 72086. 501-375-
1440. 

Various lengths of Heliax in various sizes, al-
so various runs ol cable, cab br details. Moiph, 
915-949-2112. 

ICE KRACKERS, INC. 
Inexpensive permanent protection of guy wire anchor hardware from guy wire ice 

slides. Average cost $400 for 400-foot tower. ICE KRACKERS sized by guy wire 
diameter. All sizes available. 

273 Circle Drive, Springfield, IL 62703 

(800) 7474921 (217) 786-6516 WSSU-F911 

Ask for Jim Newbanks 

Gales 1970 phasor & (4) AN shelves sel up te 
1170 kHz, 5 kW DA-1, for parts list/price info, call 
K Buetelew, WOW, 360 Clayton, Howell NJ 
07731. 2n1-364-4400. 

Scientific Atlanta 8005 earth station satellite 
antenna, 4.6 meter, disassembled, yrsi pay she* 
ping & labor lo bad, free. 0 The/n, Kirkwood 
Community College, 6301 KrInvood Blvd SW, 
Cedar Rapids IA 52406. 319-398-5663 

ERI 8 bay Class C, 985 MHz, single bay, vari-
ous RF connectors T Rusk, KUAR, 2901 S 
University, Little Rock AR 72204.501-569-8485 

Andrew 1-5/8' gas pass Fide flanges, (4) un-
used, $75 ea/130. D Carver, KISK 107S Main, 
Brookfield MO 64628. 816-258-7459 

Rohn 65G MT lower, 3 yrs old, goy wires, bea-
con, side lights, will sell standing, $6000 or on 
ground, $160IX1 M Bralemore, WCVP, Box 280, 
Murphy NC 28906. 704-837-2218. 

Rohn 25(6)10' sedions; lower bradel for Rohn 
25; Cortana folded unipoie-upper shirt Adolph, 
915-949-2112. 

Hughey & Phillips 112035 as KVA tosw# iso-
lation transformer, 1151230 VAC input 117-120 
VAC output 3500 Wwlinstructions, $1150. N 
Wier, KLAY, 10025 Lakewood, Tacoma WA 
98499. 206473-3462. 

Eli G5CPS 3-1/8 circularly polarized 10 bay 
'Mercers tuned b 1065 R Sweette,KaR, 660 
Broadway Ste 220, Kansas City MO 64105 816-
421-1065. 

Kintronic CYCJ1000-5S isolation coil in 
weatherproof housing svftuning capacitor. D 
Engstrom, KOIA, 820 W Second, Ottumwa IA 
52501. 515-684-5415. 

Guyed tower, 713, 48" face vdreduced lop sec-
tion, less than 4 yrs old wimedium intensity 
strobe system, BO. F Giardina, Dittman Group, 
2146 Hiahland, Binningharn AL 35205 205-933-
9274. 

RCA BM 8 bgs FM, hor polarizabon on ground, 
complete, BO; Conlinental 300C 8 bay FM, ver-
tical polar on cund, complete, BO; 400' 3118" 
rigid max in 20' sections on ground, BO. J Gray, 
WPFB, 4505 Central, Middletown OH 45044. 
606-781-5715 

SALE 
Technics 
Professional Series 
S1,1200 MK2 Turntable - with quartz-synthesizer controlled direct drive motor. 33 1/4 and 45 rpm speeds, each variable 
by + 8% under quartz control . Aluminum diecast and heavy rubber base plus double-damped platter provide excellent isolation 

against feedback. High torque bring platter to 33¼ rpm in 0.7 seconds. Low effective mass ( 12 g), low-friction (7 mg) gimbal 

suspension tonearm with adjustable arm height. Wow and flutter 0.025% W RMS. Rumble -78 dB DIN B. -56 dB DIN A. 

SL-P770 Programmable Compact Disc Player - Newly Developed 4-DAC 18-Bit High Resolution Sys-
tem; Quadruple ( 176.4kHz) Oversampling Digital 

Filter: Optical and Coaxial Digital Output Terminals: 

Anti-Resonance, Anti-Vibration Construction; 32-

Selection Random Access Programming: Multi-

Function Wireless Remote w/20-Key Pad; Peak 

Level Search; Output Meters: Auto-Cue -- IIMIL12--

YEAREND DISCOUNT ON ALREADY DISCOUNTED PRICES 

CALL NOW:1-800-356-5844 

Buy where COMPAZ SjYSTE,MS 
the pros buy    

Consultation: 

608-271-1100 

5618 Odana Rd. 

Madison, WI 53719 

Rigid line, 380', 3", %sac, very little use, some 
spring type hangers included, $4275tall or $225 
lor ea 20' section. J Sigmon, WBZK, POti 398 
York SC 29745 803-684-4241. 

Bertha/lee 300' bitins, 18' face, 4 yrs old, all-
5)8' transmission line & 3 bay antenna mounts, 
$7000 T Cooper, WGRO, POB 689, Kng Ge-
orge VA 22485. 703-775-3744. 

RCA 3 bow crass A 1063 MHz enema, BO; ERI 
8-bay dans C FM 985 MHz; also various 3-1/8" 
Andrew hardline conneces, BO. T Rusk, 
K(TD, 307 Roberta Lonole AR 72086 501-375-
1318. 

Andrews 120' + cd 3-1/4" hew co spool vat:co-
ne:tors, mcel mid, less then 1 yr old, $875 J 
Sigmon, WBIK, POB 396 York SC 29745 803-
684-4241. 

FM ANTENNAS  

1 BAY $1,500 
2 BAY 2,300 
3 BAY 3,150 
4 BAY 4,000 

MORE BAYS AVAILABLE 
All warranted, tuned 

and tested 

ARMSTRONG TRANSMITTERS 

A5046 Smoral Road (315) 4881269 
Syracuse NY FAX (3151 488-1365 

Dielectric DCRC antenna bays w/radornes M 
Young, WON, POB 220, SI Cloud MN ,̀&3119. 
612-251-4422. 

Phelps Dodge 12 bay tower mount FM anten-
na, 975 MHz, gd cond, BO. E Moriskie, Halls 
Comm, 24 S Queen, Lancaster PA 17603 717-
397-0333. 

Advance model 155, heavy duly towers, 370' 
& 160', will hold 12 or more bays FM antenna, 
dishes, etc, can combine for 530' tower, mad 
cond. R Wright, WUX. 1206 N Locust, Lawren-
ceburg TN 38464. 615-762-2916. 

Scala HDCA•10EB yagi antennas, 75 ohm, 
104.1 & 1069 MHz. D Leinen, Independent 
Resources, POB 23498, Oklahoma City OK 
73123 409721-1187. 

Rohn 80 tower, 495' including 50' pylon, accel 
cond, on ground, FOB Gambhlls MD, $15.000. 
B Sadler, WFSI, 918 Chesapeake, Annapolis 
MD 21403 301-269-6500. 

RCA BF-C-7 high per 7 bay, tuned to 955 MHz, 
gd cond, circularly polarized, BO. J Boxier, 
WKYE, 109 Plaza Dr, Johnston PA 15905 814-
255-4186 

Jennings Model RC21 vacuum coaxial relay, 
new, $1600. A Emerald, KGGA, 8956 Swallow, 
Fountain Valley CA 92708. 714-962-5940. 

Dummy Loads 
RF Plumbing 
RF Cable 

FM Antennas 
ARMSTRONG TRANSMITTERS 
5046 Smoral Road 13151 488-1269 
Syracuse. NY FAX (315) 488-1365 

Andrews 6-1/8" rigid line, 1000' 51-1/2 ohms, 
over 20 yr old, BO; Andrews 400' 1/2" heliax. 
BO; (6) rolls 1" copper, one roll 3", one roll #10 
or #12 bare wire, BO. R Myers. KMB13. 4935 Be-
liner, Kansas KS 66205 913-677-8944. 

Eli FIAHH G5-4 4-bay, high power horizontal 
onfy 4 bay antenna tuned to 945 MHz 4/- 3 MHz. 
Available in Eugene, OR. Contact Chris Reid 
Murray, CE, KMGE. 503-4849401 

Want to Buy 

Air heliax, 3-35", 350' or more on spool & in gd 
cond. K O'Malley, WNOR, 801 Boush, Norfolk 
VA 23510. 804-623-9667. 

Rohn 65G, 10' tower sectons, gd cond, on 
ground, want 18 sections. R Wallenburg, Elec. 
trocom, 2104 N Claiborne, New Orleans LA 
70116. 504-947-4743. 

UHF TV translator antennas on old chrd 70 thru 
63 band, Scala SL-8 or Parapane, Bogner 84, 
86816 or B24, Emcee DGA-10 corner reflec-
tors. J Powley, 1536 Logan, Altoona PA 16602. 
814-944-8571. 

UHF TV bdct/translator antennas, Scala 
empanels, any chnl, Scala SL-8, chnls 19-23, 
32-36 60-64, Bogner B Series, dints 20-30, 31-
42, 55-69, or Bogner LPS 1, 2 & 4. J PovAey, 
1536 Logan, Altoona PA 16602. 814-944-8571. 

Broadcast lower, 300-1000, 7/8 & 1-5/8 or larg-
er feedline, 300' or greater. R Wachter, KNSX, 
3418 Dneglak Florrisant MO 63034. 314-921-
2121. 

CP anlenna, 6,9 bay, tunable b 969 MHz, mini-
mum 10 kW input rating; 500%700' tosser, must 
be cheap. D Carver, Cie, 107 S Main, Brook-
field MO 64628. 816-258-7491 

Need 190' AM used guyed tower. G Voile. KI-
TA, 723W 14th, Lie Rock AR ,z.w.501-375-
1440. 

bier, 418' FM, 600' cal* 1-98", 2 bay enrol-
na tuned to 963, also beacon. LJ k4aierfefer, 
WTGC, 101 Arrnory, Lewisburg PA 17837. 717-
523.3271-

Self suppoitMg lower, 75' in gd cond, lotto 
medium load capacity. E Goetsch, WXPR, 303 
W Prospect, Rhinelander WI 54501. 715-362-
6000. 

Totter, 9M-1103', on ground a ending need-
ed by 1/1/90. K Austin, IMO, POB 392, Marlow 
OK 73055 405658-9292. 

AUDIO PRODUCTION 

Want to Sell 

Shure SEX miter/lime; rack mg, dean & per-
fect, $150/firm; Shure M625/M8425AM voice 
gales (4) in rack shelf, dean & working, $75. E 
Davison, 135N Mince, Springfield IL 62702 217-
787-0803. 

an 142 NR units, vdmanual. need I/0 plugs, 
$150 ea/BO; CRL SPP-800 stereo preparation 
processor, no manual, $200. M Tosch, K1FM, 
5125 Convoy Ste 304, San Diego CA 92111. 619-
560-9801 

Mie Mix TW-1 time warp effects unit wimanu-
al, as is, Ices gd, $75 D Bailey, 3422 Beech, 
Route« TX 75088. 214-475-9796 

UREI 577A Ea's (2), $500/both; (2) 560 feed-
back supressors vdrackmount, $350/both. C 
Buey, Cisco Sod, POB 16583, Lubbock TX 
79490. 806-792-1662. 

dbi 224 simultaneous stereo encodektecode 
Type II NR unit, vgc, $125 P Combs, Only Son 
Prod, 2316 Forest Horne Ave, Dayton OH 45404. 
513-236-2340. 

AKG stereo reverb ED1 70 Ew/remote, aced 
cond, amp updates, 2nd unit for spares, man-
ual included, $395/all. Klaus Heyne, 415-664-
0161 

UREI 546 parametric Ea, $500. B Musser, 
WMID, Ohio & Murray, Atlantic City NJ 08401. 
609-344-5113 

Henry Nix-Minus, never used, $185. T Drigger. 
818 Quail Ct, Healdsburg CA 95446 707433-
9370. 

Howe 2100 Phase Chaser phase correction 
unit, excel cond %hamlet $600/130. C Osgood, 
WMVW, POB 2008, Conway NH 03818 603-
447-5988. 

Realistic 12 band graphic EQ. stereo, & a sta 
reo parametric EQ. $100/both. R Coates, Lakes 
Recrig, 110 W 11th, Spencer IA 51301. 712-262-
3113. 

Rea( B-77 remote tape drive control, full func-
tion w125' cord, never used, $50; Shure Level 
Lok audio level controller for mea, new, $100; 
UREI 527-A 27 band 1/3 octave EL) w/security 
cover, $491 B *tax, KKLS, Bar 460, Rapid Ci-
ty SD 57701. 605-343-6161. 

The industry standard! 

WEST PENN 
291 

shielded audio cable 
1000 foot reel 

$59.95 

while supplies last! 

,FE4HALL  
Electronics 

(804)-974-6466  

Oren X12 6-band limiter aozessory for use 
v#8103A-1, siktook, new wild, $1700; Koss dig-
ital delayfteverb effects system, rack mt, vgc, 
$303, Belie R2111 ketard banger effects sys-
tem, as new, vends, $400; Sansui OSE-SOSO-
1B 4 chnl encoder, decoder system, rack mt, 
configured for bdct & reodg std, virSansui match 
box & manuals, $700; Doty 334NRA stereo au-
dio processor vie/Type 66FM peak limiter mod-
ule, manual, $800. E Stolz, KWOD, 1425 River 
Park, Sacramento CA 95815. 916-929-5000. 

SAE 180 4 chnl parametric EQ, excel cond, 
$200. W Laughlin, 753 Ruth, Hurst TX 76051 
817-Z32-9031 

Audioiab TD-2 degausser, will handle 2" tape, 
wftimer & fan, $150 Ms UPS; Mee 1591A com-
pressor, mint, $175. J Kreines, DeMort/Kreines 
Films, 5330 Kennedy, Millbrook AL 36054. 205-
285-6179 

BROADCASTERS 

Strozier Electronics Inc. is now 
buying and selling new and 
used broadcast equipment. Call 
us TOLL FREE and compare 
prices and quality. 

Call Charlie Strozier 
1-800-888-5615 

Beier DT 109 headsets (2), ye, $100 ea. M 
Rice, WKBO, 2360 Hampton, St Louis MO 
63139. 314-644-1380. 

Various pieces of studio equip including 
Sound Craftsmen TG-2209-600 EQ; Ampex 
tube type mic mixer; Ampex 351 tube type R-
R; Ampex tape transport system; mc swivel 
stands; BE cart rewinder; Taperaster 700-RP 
stereo cart machine; Marti omni-directional an-
tenna; Rust remo control system, call for details 
on all these items. Adolph, 915-949-2112. 

Free Catalog 
Patch Bays. Mixers, Balanced 
Line Interfaces. Microphone 
Preamps, Distribution Amps, 

Phantom Power Supplies. More! 

Gaines Audio 1237 B Main St. 
Noah. NY 14609 800-442-0780 

Luxo-LM 1 mic arm, beige, almost new witable 
mount, $30430. W Dougherty Jr, 314-998-2377 
aft 6PM. 

Sti47 (2) in excel cond; MAP two processor mdl 
231; Ampex AIR-700 in excel cond; Ampro 8 
dinl board in go cond, you pay freight. Pam 
Sutherland, WFGN, P013 1388, Gaffney SC 
29340. 803-487-7885 aft 5PM. 

Tascam 42B used 6 mos. $2150 pls $25 shpg. 
D Peluso, KJUL, 2880 E Flamingo Ste E, Las 
Vegas NV 89121. 702-732-2200. 

dbx 140A type II NR units (2), $250 ea or 
$425be plus $20 shpg. D Peluso, KJUL, 2880 
E Flamingo, Ste E, Las Vegas NV 89121. 702-
732-2200. 

Oren 111B reverb unit, like new, BO. S 
Chapekis, P013 22122, Denver CO 80222. 303-
721-0156. 

Henry Engineering Mix Minus Plus, never 
used, $160. T Driggers, 818 Quail Cl, Healds-
burg CA 95448. 707-433-9370. 

Mic-Mix XL-210 reverb unit, new, BO. G 
Cheeks, P013 22122, Deriver CO80222. 303-
721-9156. 

Want to Buy 
Pultec EN, tube compressors, etc, especially 
need Fairchild 660 or 670; also other vintage 
tube signal processing equip. J Kreines, 5330 
Kennedy, Millbrook AL 36054. 205-285-6179. 

Pultec EGP-1, EOP-1A3, EOH-2 tube EO's, will 
pay fair priceftrade; API 550A, 560 EO's, 
cash/trade; AphexIB&B CH-1 compressor/noise 
gates. cash/trade. J Pines, 217-367-3530. 

Manuals & parts for Gar/on STE 100 stereo 
phase enhancer meter & schematic; Sta-Maso 
composite dipper schematic; Harris MSP90 au-
dio processor main frame, low pass filters, etc.; 
Harris Solid Statesman peak AM limiter; CBS 
450 dynamic presence BD manual. C Gill, POB 
371, Indianapolis IN 46206. 317-923-2800. 

Fairchild 670 stereo or mono model compres-
sor; Pollee EO-1A ECis, working or repairable 
cond. Mike or Tony, 615-824-9439, 9-5PM Cen-
tral. 
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Parametric or quasi parametric EQ in gd 
cond. R Coates, Lakes Recdg, 110 W 11th, 
Spencer IA 51301. 712-262-3113. 

Older headphones & cards, call or write J 
Taylor, WGCA, Box 467, Quincy IL 62306. 217-
223-7700. 

WANTED 

PIIITEC EQ'S 
We will pay $1000.00 for 

almost any Pultec program EQ 
models EQP1/EQP1A/EQP1 A3 
We will pay $1500.00 for any 

Fairchild 660 and $3000.00 for 
any Fairchild 670. 

Also wanted: 
EQH2/EQH3/MEQ5/MAVEC/ 
MB1/1T1 8z SONTEC EQ any S/ 
tube or ribbon mica and limiting 
amps. 

CALL OR WRITE TO: 
Dan Alexander Audio 
2944 San Pablo Ave. 
Berkley, CA 94702 

(415) 644-2363 

FAX: 415-644-1848 

AUTOMATION EQUIP 

Want to Sell 
Sparta 25-08C 25 Hz osc/filler for automa-
tion production, 2 chnls, $150/80. J 
McDonald. 303-669-3442. 

Sono-Mag 252RS Carousel stereo, BO; IGM 
78 tray go-cart stereo bi-directional, BO; (2) 
Gates 25 Hz tone controller, BO; Sparta 
25SEN 25 Hz tone decoder, BO; Gates FA25 
25 Hz stereo notch filter, BO. KDKB, ROB 
6184, Kingman AZ 86402. 602-753-KDKB. 

IGM automation system, includes Basic A 
CPU. keyboard, CRT, hard drive, (3) In-
stacarts, (4) ITC reel decks, Sparta Carousel, 
IGM time announce, new IGM encoder 
wffelevideo terminal, all cards, interfaces, 
maint kit & manuals, $9500. J Katz, KJUG, 
717 N Mooney, Tulare CA 93274. 209-686-
2866. 

Automated Broadcast Controls tone gener-
ator (2), $150; Cones CS-25 Sensor, $150; BE 
dual tone generator, $50. C Green, Century 
21 Programming. 800-937-2100. 

Control Design CD-28, including racks, 
Carousels, R-R, time announce controller, gd 
working cond, spare parts, sell separately or 
as one. E Histed, WDNH, 350 Erie, Hones-
dale PA 18431. 717-253-1616. 

IGM automation system including (3)48 tray 
Instacarts, mono, will sell separately, (3) Scully 
280 stereo decks, (2) SCM stereo decks, (2) 
UMC time announce decks, Techtran disc 
drive, Extel logger, Brain w/10K event & key-
board, new CRT in carton, spare parts kit, (5) 
racks, $6000 ea/lnstacarts, $17,500/system. K 
Slone, 512-345-9300. 

BE 16X complete w/(4) Renos PR99s, time ad-
vance, delay record, live assist & much more, 
removed from service 2/89, excel cond, 
$27.500. D Remy, KKLI, 2808 International, 
Colorado Springs CO 80910. 719-636-1000. 

Insta-Carl 48 PBIA, like new, all heads per-
fect, mono, $5000 or trade w/extra control 
chassis. D Kohn, KESM, 200 Radio La, El-
dorado MO 64744. 

Sono-Mag/IGIA mono 24-slot Carousel cart 
players (2) in roll-around rack, spare parts & 
manuals, vgc, $850 pls shpg. B Mountjoy, 
WIDD, POB 1240, Elizabethton IN 37644. 615-
543-5849. 

SMC DPI-C automation system including (4) 
350 RSB Carousels, (4) SMC/Otan i R-R P/B, 
SMC dual cart, single play deck, (4) match-
ing equip racks, logging wD(-tel printer, digi-
tal programmer w/brain & remote encoder 
w/monitor & manuals, $13,500. Deb, KCIM, 
P08 886, Carroll IA 51401. 712-792.4321. 

Complete budget automation system, (2) 
Ampex VIF 450, 1/2 trk mono PB decks, con-
trol'er wleither 25 Hz or silence sense, excel 
cond wIspare parts & manuals & 8' rack, 
$1000 pls shpg. B Mountjoy, WIDD, POB 
1240, Elizabethton IN 37644. 615-543-5849. 

349." 
sugg Ilst 

• AUTO or Manuel ft.., 

•,LASettliG mellettrors 

• i'‘) labels mclucted 

• Dpto rso1atecl 

• Sol.c1 state relbyi 

• BA-(41 remote ewsdable 

¡Or. -ID 

ALERT 111001YrrlDR 

BE Control 16 including (4) Scully R- R (PB 
only), new heads in box, (2) 42-cart IGM Go-
Carts, 24-cart IGM GO-Cart, new, (2) BE cart 
decks (PB only), BE triple cart deck (PB on-
ly), new pwr supply, new upgraded source 
cards, now in use, $25,000. D Switzer, KAML, 
POB 1009, Gillette WY 82717. 307-682-4747. 

Revox PR-99 4 deck, original boxes; P-3A 
controller, BO. J Phillips, WZOM, 409-1f2 Clin-
ton, Defiance OH 43512. 419-784-1059. 

Schafer 800-S solid state 10 chnl system, 
$800; Schafer 902 solid state system wInew 
cards, 10 chnl, 4 racks, net join, remote con-
trol, 6-24 tray Carousels (250's), 5 random ac-
cess units, $5,875; 2 racks, $100/ea. T Noor-
dyk, WSHN, 517 N Beebe, Fremont MI 49412. 
616-924-4700. 

IGM 48 tray Go-Cart, mono (2), may need 
some repair, $700 ea. T Devine, WVLK, Box 
1559, Lexington KY 40592. 606-253-5900. 

Want to Buy 
Emcor SSP26A, need 3-5 that Sono-Mag 
shipped automation systems in, tops & end 
pieces not necessary but rack doors are. B 
Moore, KJEL, POB 1112, Lebanon MO 65536. 

Entire set-up for Transtar ACII & cart 
carousel. W Axell, KSAY, POB 2269, Ft Bragg 
CA 95437. 707-964-5729. 

ITC 770 PB, want up to (4). J David, KMPL, 
POB 907, Sikestol MO 63801. 314-471-1520. 

SMC TS-25 tone sensor. P Gray, h(JDY, Box 
399, John Day OR 97845. 503-575-1185. 

CAMERAS (VIDEO) 

Want to Sell 
JVC BY-110 3-tube camera wicase, (2) batter-
ies, pwr supply & charger, (2) cables. 10X lens, 
like new, $2300/80; (4) JVC 1-tube cameras 
S-6U, $400 ea/B0. T Quinn, Monte Vista Std, 
208 Cherry, Capitola CA 95010. 408-475-0423 

Sony DXC-M3 3 tube, mic holder, cable, 
quick-release shoe, battery holder, 15 view-
finder, Fuji lens, molded case, low hrs, like 
new, $3500. B Bridges, KCAM, 827 Mer:dian, 
Nashville IN 3rtuf. 615-226-1122. 

Panasonic AK-100/AK-1040 5" viewfinder, 
like new (2), $300. B Bridges, KCAM-TV, 827 
Meridian, Nashville IN 37207. 615-226-1122. 

Sharp XC-700 3 tube wlaccess, retubed, 
$2000/B0; (4) JVC S-62U, 1 tube, $600 ea or 
BO; JVC 2 KY-2700 3 tube w114x1 zoom, 
$1800/130; Sony DXC 1640 1 tube, $800/80; 
Sony DXC 1610. T Quinn, Monte Vista Stds, 
208 Cherry, Capitola CA 95010. 408-475-0423 

limgami 790 excel cond, just overhauled, 
$6000; Sony Betacam portable studio cams, 
excel cond, $6000 or $10,000 for both. Ugly 
George, 212-677-2200, M-F, 9-5; Fax 212-941-
0956, M-F, 9-5. 

JVC BY-110 3 tube color camera, like new, pwr 
supply, case, (2) batteries, per supply & cam-
era cable, shop manual, $22001130. T Quinn, 
208 Cherry, Capitola CA 95010. 408-475-0423. 

Panasonic WV-555B, complete ENG pack-
age, brand new, $2500: JVC KY-1900, com-
plete ENG package, $1450. R Lawrence, 
Moonshadow Video, 4280 Reston Rd, 
Roseburg OR 97470. 503-679-8966. 

Sony HVC-2800 trinicon color w/Sony HVA-
220/220E AC adapter, works well, $250. W 
Watrous, Watrous Video Prod, 739 S Orange, 
Sarasota FL 34236. 813-366-3316. 

MCl/SONY PARTS 
New and Used... Your Best & Oldest 

Source in the U.S.A. 
Custom mike panels, cue boxes, Sony and DIC DAT 
tape. DAT Recorders. Connectors, patchbays, cable 
for all Studio Construction needs. Full line Professional 
Audio equipment and Accessories. 

In the Big Apple they Call Us First 

audiotechniques 
1619 Broadway, NYC, NY 10019 

(212) 586-5989 FAX (212) 489-4936 

JVC KY310 , Fujinon 12/(1 lens w/2X extender, 
AC adapter/charger, battery, cable, case, gd 
cond, $2295; Panasonic WV6000 camera, 
1001 lens, AC adapter/charger, battery, cable, 
case, like new. $1095. D Brennan, Brennan 
Custom Video, 3596 Lorna Ridge, Birming-
ham AL 35216. 205-823-0088. 

RCA TK-710 3 tube Saticon, 52DB, 500 lines, 
14x1 Fuji lens. Camera w/full studio package: 
CCU, 250' cable, lens controls, large & small 
viewfinder, 1 yr labor warranty, works perfectly, 
BO. J Prewitt, Video Values, 5667-269 Del 
Prado Dr, lampa FL 33617. 813-985-7446. 

Want to Buy 
RCA, Dumont, GE, pre-war & early post-war 
TV camera equipment, iconoscope, image 
detector, monitors, tripods, manuals for vid-
eo museum. A Weiner, Britton Rd, Monticel-
lo ME 04760. 207-538-9538. 

Dumont, RCA, GE old tube type TV cameras, 
image orthicon & iconscope type. A Weiner, 
Britton, Monticello ME 04760. 207-538-9538. 

Old RCA, Dumont, GE, early TV camera 
equipment. A Weiner, Britton Rd, Monticello 
ME 04760. 207-538-9538. 

CART MACHINES 

Want to Sell 

Telex MC-PRIII R/P, like new, $950. L Chat-
man, IVA, 424 Commerce Ste 1, Berlin NJ 
08009. 

SMC 510 single cart player (2), $150 ea/BO. 
J McDonald, 303-669-3442. 

FOR SALE 

2 Audi Cord E-11-R automation 

stereo playback cart machines. 

Asking $600 for each. 

Call Kathie at 

The Washington Ear 

(301) 681-6636 

Fidelipac Zenith & height gages for head 
alignment, never used, $50. D Bailey, 3422 
Beech, Rowlett TX 75086 214-475-9796. 

Rapid-0 ROM-2 R/P mono, fair cond, $200 
or trade. D Kohn, KESM, 200 Radio La, El-
dorado Springs MO 64744. 

UMC Beaucart RP stereo recond w/spare 
parts, manual, 3 tones, $1125. B Carr, WRED, 
1201 Fremont Pk, bledo OH 43469. 419-837-
9696. 

Over 80 new & 
fully rebuilt cart 
machines in 
stock- each 
with a 90 day 

warranty! 
HALL 
Electronics 

(804)-974-6466 

Harris Criterion Ill compact 3 deck, clean 
cond, PB stereo, $800. B McKitirick, B McKay 
Enter, 331 Mulberry, Catasahqua PA 18032. 
215-264-5295. 

BE 2000 RIP, 2 decks, one has new motor, 
manual, $700/both; (3) Ampex 602 R-R decks 
for parts, BO. B Oostenburg, KCKY, ROB 6, 
Coolidge AZ 85228. 602-963-9290. 

ATO Criterion Series mono R/P, gd cond, 
$300. B McKittrick, 331 Mulberry, Catashu-
qua PA 18032. 215-264-5295. 

BE cart tape winder, almost new, wrtimer, 
both in original packing, $425. G Cahill, In-
visible Inc, POB 5786 Hudson FL 34674. 813-
725-5003. 

3M/1TC Delta I stereo, gd cond. E Trevino, 
KBOR, Box 3407, Brownsville TX 78523. 512-
541-6348. 

3M/1TC Delta I stereo, gd cond, presently 
working. E Trevino, KBOR, Box 3407, Browns-
ville TX 78523. 512-541-6348. 

BE/Spotmaster TP-1A cart winder, without 
timer, $100, will throw in 100 plus carts for 
$150; (3) record amps, mono, for RCA AI-
27/BA-27 series cart machines, $40 ea. F 
Vobbe, Great Northern Bdct Co, POB 5031, 
Lima OH 45802. FidoNet 1:234/16. 

SMC 792 mono, gd cond, $900. E Trevino, 
KBOR, Box 3407, Brownsville TX 78523 512-
541-6348, Fax 512-542-4109. 

BE 530213 mono, triple decker, gd cond, 
$1300. E Trevino, KBOR, Box 3407, Browns-
ville TX 78523. 512-541-6348. 

Tapecaster 70ORP RIP; (2) Tapecaster 700P 
& a 700XP cart player, all in vgc & clean, 
$1000/all includes shipping. B Mountjoy, 
WIDD, ROB 1240, Elizabettiton IN 37644. 615-
543-5849. 

ITC RP mono, 3 tones, mint cond, $1100; ITC 
RP winetwork delay, excel cond, $1250; ITC 
SP, 3 tones, new heads, $575; (3) ITC RAs, 
3 tones, $550 ea; ITC RA, 1 kHz tones, $500; 
B&H oscil, $75; relapped mono cart machine 
PB heads, $70; stereo PB cards, 3 tone Q 
cards, rack mounting ears, relays & other 
small parts for ITC Premium series cart 
machines. M Brown, 503-245-4884. 

Spotmaster cartwinder whinier, $350. C Ben-
ner, WUSL, 440 Domino, Phila PA 19128. 215-
483-8900. 

BE 303C 3 deck mono, works, $250. T De-
vine, WVLK, 300 W Vine. Lexington KY 
405077. 606-253-5900. 

Tapecaster 700RP; (3) 700P; 700R/P; (2) 
700P; 700XP cart decks, gd cond, $1000/all; 
Otan MX5050B, $900. B Mountjoy, WIDD, 
POB 1240, Elizabeth TN 37644. 615-543-5849. 

ITC WRA Series stereo ITC 3 tone record 
unit, excel cond, BO. C Miller, Studio VU Prod, 
4722 Pocahontas Ave, San Diego CA 92117. 
619-270-6908. 

BE Spotmaster 1070 RP, gd cond RP (2), low 
hrs. workhorse, original packing, $350 ea or 
$650/both. R Robbins, Box 1079, La Conner 
WA 98257. 206-445-6616. 

Fidelipac CTR 12 stereo cart machine, $1000; 
Allied A/1 500 N cart rack, $374. T Teagarden, 
KELI, POB 3834, San Angelo TX 76902. 915-
655-9879. 

ITC RP stereo new heads, all tones, excel 
cond, $1200 pls shpg. P Woods, WPEG, 520 
Hwy 29N, Concord NC 28025. 704-333-0131 

Want to Buy 
Parts & manuals for RCA 7 Series; record 
amp for RCA 7 Series; parts & record amp 
for Harris Criterion ATO Series, C Gill, ROB 
371, Indianapolis IN 46206. 317-923-2800, 

ITC 3D mono wNVRA record amp, triple deck. 
C Waltman, KNEW, 66 Jack London Sq, Oak-
land CA 94607. 415-836-0910. 

Eraser splice finder. KDKB, POB 6184, King-
man AZ 86402. 602-753-KDKB. 

Rapid cue R/P mono or stereo, any model, 
schematics & operative units, must work, 
need several, may be interested in units for 
parts. N Williams, WTJZ, 553 Michigan, 
Hampton VA 23669. 804-723-1270, 

ITC-SP. W Axell, KSAY, POB 2269, Ft Bragg 
CA 95437. 707-964-5729. 

ITC 30 mono, all tones, working cond. R Yaw, 
KOJM, Havre MT 59501. 406-265-7841. 

Stereo record in gd working cond, used carts 
40 sec, 70 sec, 100 sec, 25 min. A Moll, 
KUM, 128 Memory Trail, San Antonio TX 
78232. 512-496-0677. 

ITC stereo R/P. U Maierhofer, WIC, 101 k-
mory, Lewisburg PA 17837. 717-523-3271, 

Tapecaster P & RP 700, any cond from junk 
to excel, call or write wklescriptions & lowest 
prices, complete or parts only. T Crockett, Hot 
Traclis, Box 10501, Blacksburg VA 24060. 703-
953-0222. 

Mono RP in working order. T Knapp, Univ of 
NV, Las Vegas NV 89154. 702-739-3305. 

Stereo R/P for EDFM, gd cond, inexpensive 
or will help w/appraisal for taxes. J Goggan, 
MO River Christian Bdct, POE387, Washing-
ton MO 63090. 314-239-0400. 

CASSETTE & REEL-TO-
REEL RECORDERS 

Want to Sell 
Magnecord P-90 in fair cond, BO; Telex 1422. 
needs motor to operate at shower speeds, BO, 
Ampex AG600 portable, fair cond, BO. J 
Keller, WKOK, POB 1070, Sunbury PA 17801. 
717-286-5838. 

Sony PCM-701 ES, 16 bit digital processor, 
use w/VCR, digital masters similar to PCM-
F1 but is AC only, never used, $1500. Et Ford, 
Spunk Prod, Bo( 1052, El Granada CA 94018. 
415-726-4786. 

Ampex 602 & 622 recorder & separate speak-
er/amp, excel cond except PB head has de-
veloped an open circuit, $100. A Smith, 25 
Stonehedge, Lincoln MA 01773. 508-841-
2209. 

Scully 280 solid state electr, block letters, ex-
cel cond, $150 ea; Scully heads, 4-chnl 1/2" 
stack w/Amphenol end cables, excel cond, 
$170; Scully 280 per supply cube, excel cond, 
$75; Scully reel motors wldisc brake assem-
blies & solenoids, excel cond, $100 ea; Scul-
ly capstan motor, 7.5-15 ips, excel cond. $75. 
J Newman, 404-239-8046. 

Studer PR 99's, play only tape decks 
(8) 2.5 yrs old, balanced audio out-
put, gd working cond, w/capstans re-
cently replaced, rack mounts. speeds 
1.875 & 3.75; Also (2) 25 Hz Cones 
tone detector panels each vigour de-
tectors, manual, package price 
$10.500 or BO 
Call Bruce LaRose, 201-750-9210. 

Ampex MM1000 16 trk 2" recorder w/remote, 
$6000; Technics 1520 2 trk mix down, 1/4", 
$1000, both in excel cond. J Maestro, FM Stu-
dios, 1351 Brook, Bayshore NY 11706. 516-
666-4560. 

Scully 255 reproducer, 1/2 trk, stereo, BO. 
KDKB, ROB 6184, Kingman AZ 86402. 602-
753-KDKB. 

Otarl DP-4050-0CF duplicator, like new, never 
used; Ampex tube stereo electr for 350 deck; 
Ampex 350 stereo headstack assembly; (2) 
MCI SH110 tape recorder stereo 2 trk; MCI 
SH110-A tape recorder stereo 2 trk. Kinura 
Records, Box 660236, Miami Springs FL 
33166. 305-887-5329. 

Pioneer RT10201 2 speed 105" reels, 114 Into 
R/P w/4 trk repro head, excel cond, $400. B 
Ford, POB 1052, El Granada CA 94018. 415-
726-4786. 

Pioneer 2044 & 2022, Teac 2-A pro 4-trk, 4 
chnl or change plug in heads for 2 trk, Teac 
2-A mixer 6 x4 x2, 1/2 trk heads never used, 
like new cond, $1800/all. R Coates, Lakes 
Recdg, 110 W 11th, Spencer IA 51301. 712-
262-3113. 

METROTECH 
DICTAPHONE 
LOGGERS 
-PARTS-
and Service 

SEQUOIA 
ELECTRONICS 

1131 Virginia Ave 

Campbell CA 95008 

(408) 866-8434 

Otan ARS-1000 (5)&1200; MCI JH-110B PB 
only (2), $1800; MCI JH-110C mono, $1800; 
Otan i 5050111 8 trk, $3200. C Green, Century 
21 Programming. 800-937-2100. 

Otani MX5050-4, 1/4" 4 trk, heads just 
lapped, $950. B Petruzzi, Rouse St Prod, 804 
E Old Hickory, Madison TN 37115. 615-868-
8516. 

Ampex AG500-2 stereo 2 trk, in case, built 
in micOine mixing wIplugs, mid preamps, vgc, 
7.5-3.75 ips, $300 plus shpg. M Saady, First 
City Recd, 141-60 84 Rd 3E, Brianvood NY 
11735. 718-846-2062. 

Pioneer 10201 10.5" reels & (8) reels of tape, 
stereo 1/4 trk w/quad repro capability (4th), ex-
cel cond, $400. B Ford, Spunk Prod, Box 
1052, El Granada CA 94018. 415-726-4786. 

Scully 280-1 (2), ea in Ruslang roll-around 
cabinets wloverbridge, $3000/pr; (4) Scully 
270-2 stereo PB, late mdls, manual, $31Uall; 
Ampex AG440B electr chassis, as-is, $100; 
Telex 4-chnl, slow-speed logger system, cur-
rent mdl, $2000/all; Tape-A-Thon Programmer 
Ill, current mdl, $5000. E Stolz, KWOD, 1425 
River Park, Sacramento CA 95815. 916-929-
5000. 

()AUDIO broadcast droop ono 

1-800-999-9281 

SENNHEISER 
MD 421 
CARDIOID 

30 17 OCO Hz 

s27 " 9 0.,  

Exclusive 
AUDIO offer. 
FREE T-shirt 
8 headphones 
Certificate for 
redemption 
sent with order 

Ampex 350 FT w/Inovor.ics elect in roll around 
walnut floor cabinets (2). $800 ea; Scully 28013 
4 trk 1/2" recorder, gd cond, in roll around floor 
console, $1795. G Lebisch, WPTF, POB 29521, 
Raleigh NC 27626. 919-876-0674. 

AEI 700A continuous loop tape machines (2), 
$700 ea/BO. Jim or David, 407-778-5192. 

STUDER 
FR E IJC:1,7C 

FACTORY AUTHORIZED 
SERVICE CENTER 

"SUPERLATIVE SERVICE" 
Swiss trained in servicing A77, B77, 
A700, PR99, A67, 867, A810, A807, 
6710, A710 & C270. Fast 48-72 hour serv-
ice w/90 day warranty. Huge parts inven-
tory. VISA/MC. New & used machines 
available. 

A. STUDIO - SONICS CORP. 
2248 N. Palmer Dr.#100 

Schaumburg, IL 60173 

(312) 843-7400 

Crown 700 1/2 trk stereo portable, excel cond, 
$250; Ampex 602 FT mono, $100; Ampex 440 
1/2 trk, stereo, excel cond, $1000. W Kremer, 
301 SW 16th, Ft Lauderdale FL 33315. 305-
524-5652. 

Sony PCM -701-ES digital 2 trk proces-
sor/recorder use w/any VCR, $1500/firm. B 
Ford, Spunk Prod, POB 1052, El Granada CA 
94018. 415-726-4786. 

ITC 750 (3)PB R.A. lust rebuilt, $600 ea or 
$1500/alt. M Harris, WNND, POB 549, 
Fuquay-Varina NC 27526. 919-552-2263. 

Ampex 350, 75-15 ips, FT, cabinet mounted, 
$400; Teac A1200, complete, cond unknown, 
$100/60. J McDonaldonald, 303-669-3442. 

Restore your worn heads to 

original (new) performance 
speciications at a fraction of 
the replacement cost. Our lab-
oratofry  services include: 

• Digital/Optical & Electrica\ 

inspection 
• Precision recontouring of 

• Complete  heads digital/optical 
egnment of assembly 

• Exclusive " Audio " Magnetic 
Head 'lest Repels &Data 

Sheets 

We also carry a full line of 
replacement heads and parts. 
Our 25 years of experience 
and reputation are unmatched 

in the industry. 

Jiff: ce 

MAGNETIC SCIEN 
'249 Kennedy Road 
P.O. Box 1'21 • ende11, NJ 07839 Gre  

-Tel (201) 579-5773 
Fax (201) 579-60'21 
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THE BEST DEALS ON QUALITY 
REBUILT 81 BRAND NEW 
BROADCAST EQUIPMENT 
We BUY & TRADE equipment too! 

Please phone or send for our latest flyer. 

1 0:00AM-6:00P&I EST 

804-974-6466 1305-F Seminole Trail 
FAX 304-974-6450 Charlottesville, VA 22901 

RECORDERS ... WTS 

Revox A-77 15/75 ips w/Dolby B 2 Irk stereo, 
$450/130; Revox B-77, 15/75 ips, excel cond, 
$1250/130. B Henry, KLLK, 12 W Valley, Wil-
lits CA 95490. 707-459-1250. 

PERPETUAL 
MOTION 

.Your 01' reliable Ampex or 
'413(étely 1:leek will probably run 
foreer . Get new machine 
pgriormance with our plug-
compatible electronics 
Several models - record/play - 
play-only 

MM. 
Thousands in use' (P 

lnovonics Ji 
SANTA CRUZ, CA 1408) 451-0552 

Ampex 1200 24 Irk matched pair, all the 
mods, great shape, heads have been lapped. 
many spares, $30K/pr, will consider 15K ea 
breaking set. D Hewitt, Remote Record, Box 
334, Lahaska PA 18931. 215-794-5005. 

Recordes 33011 cassette duplicator, 1 mas-
ter & 3 slaves, 16X duplication speed, auto-
matic rewind, erase heads, long-life Vikor rec-
ord heads; LED level meters, $700/130. G Cur-
ry, Intl Ministries, 4725 Peachtree Corners 
Circle Ste 250, Norcross GA 30092. 404-449-
6766. 

NO DOWN TIME 

VERTIGO BURNISHERS AND INJECTORS 
RESTORE ORIGINAL PERFORMANCE 
TO YOUR PATCH BAYS 

$29.95 Ea. 
VERTIGO RECORDING SERVICES 
?2115 Magnoloa 850 0116 
North HollywOOC1, CA 91607 818-907-5161 

Otarl ARS-1000 in excel cond, (4), $700 ea. 
C Knerr, KCNA, 139 SE J St, Grants Pass OR 
97526. 503-474-7564. 

HEADS 
RELAPPED 

All CART & MULTITRACK  

You have started to notice a 
loss of high end, excessive 
oxide shedding, or possibly 
even visible signs of wear on 
your heads. You are now 
sacrificing your recording 
quality 
- We recommene our head 
relapping and assembly 
alignment services. For a 
fraction of replacement cost, 
we guarantee full performance 
restoration to factory 
specifications. 
- Let us help you "Keep 
Ahead" in the industry 

Audio Magnetic/ Professionals 

rEMMERVICrle INC 

224 Datura Street Suite 614 
West Palm Beach. FL 33401 

1 (800) 826-0601 
In Florida (407)659-4805 

Authorized 
OTARI SONY TEAC Parts Dealers 

Otan 505082 75 & 15 ¡Ps 2 Irk, less than 1 
yr old, excel cond w/manual, $950/firm. S Ma-
haffey, Mahal Prod, 3592 N Delsea Ste 12, 
Vineland NJ 08360. 609-692-3439. 

Ampex 601 tape transport, as is, for parts 
$30; (3) Rotron 115 V Whisper fans for equip-
ment cooling, $10 ea or $25/all. E Welch, 
Welch Media, POEI 1455, Moncks Corner SC 
29461. 803-761-7585. 

Teac X-2000R 105" 1/4 Irk, 75-3.75 ¡ Ps, dbx, 
bi-directional 6-head system, auto-locator, 3-
motor transport, very low hrs, excel cond, 
$1000. G Curry, Intl Ministries, 4725 
Peachtree Corners Circle Ste 250, Norcross 
GA 30092. 404-449-6766. 

Tascam 122 fairly new, $600. E Trevino, 
KBOR, Box 3407, Brownsville TX 78523. 512-
541-6348. 

Ampex and Scully Spare 
Parts, Accessories, Motor 

Remanufacturing. 

VI 
INTERNATIONAL 

PO Box 1555 
Mtn. View 
CA 94042 

Direc order ne(800i 848-4428 

in CA Dial (408) 739-9740 

Telex 62922869 ESL UD 

FAX: 1-408-739-0809 

Revox PR-99 (4)w/Persons Programmer 3A, 
mint cond, BO. J Phillips, WZOM, 409-1/2 
Clinton, Defiance OH 43512. 419-784-1059. 

Revox EiT7 excel cond, $1000/130. D Johnson, 
J-Con Lld, 200 E Rackquet Club, Ste 31, Palm 
Springs CA 92262. 619-323-4399. 

Ampex AIR 800 (6) tre stereo R/P, excel 
cond, manuals, $2400 ea or $13,000/all or BO. 
V Killion, KRVN, POB 880, Lexington NE 
Erita50. 308-324-6717. 

Ampex AG 500-1 & AG500-2, both in vgc, 
WO/both/BO. S Kozak, 351 Pinewood, Bay 
Village OH 4414E 216-871-5897. 

Crown SX844 4 chnl 114, like new, $850; 
Crown SC844 variable speed 4 ohnl 1/4", mint 
cond, $1200; Magnecord 1022 4 head, 112 trk 
stereo RP, 4th head 114 Irk play, mint, $300. 
J Parsons Sr, Parsons Electr, 10375 Cannes, 
N Huntingdon PA 15642. 412-863-9590. 

Studer Revox 877 1/4 Irk, excel cond, $675. 
R Herman, Frontier Radio, POB 9292, Aus-
tin TX 78766, 512-280-5691. 

MOTOR 
REBUILT 

All CART & MCI 

We guarantee quiet, flutter 
free performance when we 
meticulously rebuild your 
motor 

Single Decks $ 150.00 
Triple Decks $ 175.00 
MCI CAPSTAN $400.00 
MCI REEL S200.00 

Metal shaft resurfacing on 
other motors available 

Audio Magnetic Professionals 

Sett/Kai INC 

224 Datura Street, Suite 614 
West Palm Beach, FL 33401 
(800) 826-0601 

In Florida (407)659-4805 
Authorized 

OTARI SONY TEAC Parts Dealers 

Scully 1/2 trk tape heads (28) play; (12) mo-
no Magnacord Presto, play; (16) Magnacord 
stereo lapped Presto, play, sacrifice price. Call 
616-782-9258. 

Ampex AIR 800 roll around consoles (2), 
$200 ea; Kavouras Radac 500 color radar, 120 
& 240 mile range, phone dial-up access, low 
hrs, $5000/80. V Killion, KRVN, POB 880, 
Lexington NE 68850. 308-324-6717. 

Denon DN950F cart-CD player, new in box, 
$1000; (2) ADC Pro Patch chassis PPA-3-18, 
Mark II, NO, new, $500 ea; ADC Pro Patch 
assembly BJF 104-4, Mark II, new, $500. J Pe-
rez, 1901 Amy, Santa Rosa CA 95401. 707-
526-5050. 

Teac A-170S, top load cassette recorder 
w/Dolby, gd cond, $75; Teac R-435X auto-
reverse w/Dolby B á C, dbx, metal, record 
mute, microphone inputs, like new, $150. L 
Hoover Jr, Logical Audio Solutions, 325 
Saude, Essington PA 19029. 215-521-2933. 

AUDIOPAK CARTS 

PANCAKE TAPES 

REELS 6, BOXES 

CUSTOM LOADED 

CASSETTES 

You want product, price and 
delivery? We've got it. Call today 
We want to win your business 

Let us prove it. 

NORTHW ESTERN 
'NCORP0 ,, , 
1124 S W  BroaClway 

503/226-01 70 
I -800-54 7-2252 
Fax 503/226-7907 

Magnecord N35B portable, w/manual, excel 
cond, $75. A Smith, Smith Sound, 52 Sum-
mer, Westboro MA 01581. 508-841-2209. 

Teac A-3300SX 1/2 Irk, vgc, almost new 
heads, 75 & 15 ips, xr reel capability, remote, 
$450. J Block, The Prod Block, 906 E 5th, 
Austin TX 78702. 512-472-8975. 

Akal 4000DS UK 11 in excel cond, needs reel 
retainer for supply reel, $300. T Devine, 
WVLK, 300 W Vine, Lexington KY 40507. 606-
253-5900. 

Tascam Series 8 Ink studio equip, including 
80-8 recorder, DX-8 dbx unit, M-35 board, A-
3300SX 2 Irk master, much more, $12,000. R 
Bolling, POB 493, Pound VA 24279. 703-796-
5146. 

Kenwood KX-720 top load cassette recorder 
w/Dolby, gd cond, $75; Sony Tt-660 auto-
reverse w/buitt-in amp & speakers, gd cond, 
$200. L Hoover Jr, Logical Audio Solutions, 
325 Saude, Essington PA 19029. 215-521-
2933. 

Ampex 602 & 622 speaker/amp, excel cond, 
except PB head has developed an open cir-
cuit, $100. A Smith, Smith Sound, 52 Sum-
mer, Westboro MA 01581. 508-841-2209. 

Yamaha K-960 w/Dolby B & dbx, metal, mem-
ory rewind, timer, record mute, mic inputs, 
vgc, $225. L Hoover Jr, Logical Audio Solu-
tions, 325 Saude, Essington PA 19029. 215-
521-2933. 

Tau» EM 1542, new reel motor for Tascam 
38 deck, $75. J Roper, Imperial Snd, RR 31 
Box 405, Terre Haute IN 47803 812-877-2663. 

Technics RSB-85 w/dbx, 3 heads, Dolby B 
& C, $275. S Chapekis, POB 22122, Denver 
CO 80222. 303-721-9156. 

Denon DRM-33 3 hrs, Dolby B & C, $200. S 
Chapekis, POB 22122, Denver CO 80222. 
303-721-9156. 

Teac A3440 4 chnl whvarranty, new, BO. G 
Chapekis, POB 22122, Denver CO 80222. 
303-721-9156. 

Collins stereo twintape spare parts; PC 
boards for PB deck & stereo record amp, pow-
er supply, relays, switches, etc, $500/130. 
Hank, 818-355-3656 

Lyrec tape timers (2), 75 & 15 ips, very ac-
curate, w/mount for Ampex decks, $300 ea. 
Hank, 818-355-3656 

Want to Buy 
Tascam 70 4 or 8 trk in working cond, also 
parts & manuals. R Barrett, Inner City Prod, 
5539 E Burnside, Portland OR 97215. 503-
234-6225. 

Sony IC 788-4 4 Irk in gd cond & wlmain-
tenance manual. C Fuller, Voices, POB 153, 
LaGrange IL 60525. 312-579-9578. 

High speed cassette duplicator mono or 
stereo to record 10 at one time in working 
cond, need not be Elabrite. R Sweat/a, KXXR, 
600 Bdvry Ste 220, Kansas City MO 64105. 
816-421-1065. 

Multi-track R-R or porta-studio in gel cond for 
small market studio affordable price. Call 314-
998-2377 or write: WLD Recdg, W Dougherty 
Jr, At 1, Music Valley, Mill Spring MO 63952. 

Teac A7030S6, A7030GSL, A3300SX & 
broke/poor cond machines for parts. J Par-
sons Sr, Parsons Electr, 10375 Cannas, N 
Huntingdon PA 15642. 412-863-9590. 

Fostex B-16 16 Irk recorder. M Sokol, JMS 
Prod, 121 E Baltimore, Hagerstown MD 21740. 
301-791-2568. 

Teac 80-8/3440 remote controls, punch in foot 
switch record, play, FF, rewind, stop features, 
will pay shipping. J McCallum, McCallum Rec 
Fac, 3311 Bruce Randolph, Denver CO 80205. 
303-399-8548. 

Tape reel hold downs for Ampex 300, 351, 
302, 354, AG440 MR 70, etc; power cords for 
Ampex 351 & 354, AG440. P Hons, Mainline 
Comm, 106 Poplor, Portage PA 15946. 814-
736-3883. 

ATR100 taperecorders for parts. Circuit 
cards, heads, motors, machine parts, or elec-
tronic parts. Call 818-907-5161. 

MCl/Sony capstan & reel motors, any cond., 
recdg heads, most mfgs, machines, new, 
used. Relapped then sold. Amp Services, 224 
Datura St No 614, W Palm Beach FL 33401. 
800-826-0601, in FL 305-659-4805. 

CONSOLES 

Want to Sell 

McCurdy SS-7500 stereo console parts, P&G 
faders, plug in preamps, etc. J.C. Aegerter, 
Satcom, 5431 W Center, Milwaukee WI 53210. 
414-445-2300. 

RCA BC5A (2), modified to 7 inputs, complete 
w/spare parts & manuals, gd cond, BO; Kel-
don KD20A remote broadcast console w/(2) 
TTs, (2) waterproof speakers, gd cond, BO. J 
Keller, WKOK, POB 1070, Sunbury PA 17801. 
717-286-5838. 

Sphere Eclipse A/B 20x16 w/(8) 9-band 
graphic E0, full patch bay, producers desk, 
$6000. H Alrich, Box 869, Greenville CA 
95947. 916-284-6929. 

EVEVT5212 12 in, stereo out & mono & mon-
itor, mint cond, $500. D Bailey, 3422 Beech, 
Rowlett TX 75088. 214-475-979E 

Romeo WR 8112, 12x4x2, $1500. C Green, 
century 21 Programming. 800-937-2100. 

Hartle Micromac 16 input mainframe, manu-
als, spare pwr supply, $10,000/B0. V Killion, 
KRVN, POB 880, Lexington NE 68850. 308-
324-6717. 

Midas Pro Custom Recording, 16x8, Remix 
switch-over, (8) Pro 5, (8) Pro 3 modules, peak 
meter, clock/timer, flight case, $10,500. H Al-
rich, Box 869, Greenville CA 95947. 916-284-
6929. 

RCA BC8A dual mono console, clean shape, 
$500 plus crating & shipping. J Kreines, 
DeMott/Kreines Films, 5330 Kennedy, Mill-
brook AL 36054. 205-285-6179. 

BE IBEM 50w/4 pots; (2) Ramko solid state; 
Collins 212 F-2 tube type w/6 pots; ATI 8 chnl 
stereo w/pwr supply, call for details. Adolph, 
915-949-2112. 

Sunn Magna 5000, 24 inputs, 4 outputs, 3 
aux sends, 3 band, 5 frequency E0, Duncan 
faders & (2) spare modules & case, $2300. 
B Petruzzi, Rouse St Prod, 804 E Old Hick-
ory, Madison TN 37115. 615-868-8516. 

Interface 104L 16x8 monitor mix console, 9 
freq, 3 band EO pads, solos, etc, $950. B 
Petruzzi, Rouse St Prod, 804 E Old Hickory, 
Madison TN 37115. 615-868-8516. 

Tascam M-520 20 chnls, mint cond, 6 mos 
old, $4250. D Miller, Airborne Audio, 11647 W 
83rd Terr, Lenexa KS 66214. 913-492-8822. 

Autogram AC-6 6-channel 23-input stereo 
console, excel cond, includes ESE built-in tim-
er, $3000/B0 pls shpg. D Kelley, KISZ, POB 
740, Cortez CO 81321. 303-565-1212. 

Tascam 5 in excel cond, 8 x 4 x2 whalkback 
module, $450. J Block, The Prod Block, 906 
E 5th, Austin TX 78702. 512-472-8975. 

Gates Stereo Statesman, 5 chnl audio board 
in working cond, (2) modules missing, $500; 
Robins 7 chnl custom board, 3 mic channels, 
4 line channels, stereo, $500. R Long, North-
western College, 3003 N Snelling, St Paul MN 
55015. 612-631-5312. 

Yamaha M916 16-M1, 16-M2 inputs, 6X sub 
in, 2X eff in, 2X echo in, balance & unbalance 
inputs, balance & unbalance outputs, talk-
back, high pass filter, mixing busses, gd re-
mote or studio mixing. M Legner, 703-971-
7069. 

Hants Stereo 80, recently removed from srvc, 
vgc w/manual, $1000/130. M Berry, KFAS, 100 
E Florence Casa Grande AZ 85222. 602-836-
7779. 

Wheatstone SP SA 15 input, 8 Irk output au-
dio console, never used, original documents, 
all inputs are stereo w/solo bus, 3-midline in-
put modules, 12-NB selectable line input 
modules, all have equalization, studio mut-
ing on mic inputs, dual studio talkback, built-
in machine remotes, timer controls, $12,000. 
J Perez, 1901 Amy, Santa Rosa CA 95401. 
707-576-7543, 

ADM ST-160 16 input stereo w/furniture, pho-
tos avail, $6000/130. J Bretner, WDFX, 306 S 
Washington, Royal Oak MI 48067. 313-398-
1100. 

Want to Buy 

Auditronics 110 Grandson, need assorted 
modules, sell or trade, need pots & input mod-
ules. D Payne, WZPL, 1440 N Meridian, Indi-
anapolis IN 46202. 317-637-8000. 

Auditronics 100 Grandson, need 1 or 2 IME 
modules & 1 or 2 SPF4 modules. B Larson, 
WUSN, 875 N Michigan, Chicago IL 60611. 
312-649-0099. 

Old Hycor passive EO; Lang PEO-2. A Aa-
ron, Gannett Outdoor Co, 1695 Eastshore 
Hwy, Berkeley CA 94713 415-527-3350. 

WE, RCA, Langevin mixers/consoles; also 
amps, speakers, mics, transcription players, 
literature. R Van Dyke, Squires Ave, E Quo-
gue NY 11942. 516-728-1327. 

DISCO & SOUND 
EQUIPMENT 

Want to Sell 

Community Light & Snd RS440 4-way 
speakers (one pair) w1Community VB790 bass 
bins, in Anvil cases, excel cond, $2200 plus 
shpg. J Kreines, 5330 Kennedy, Millbrook AL 
36054. 205-285-6179. 

Community Light & Sound R5440 4-way 
speakers (pair) w/Community VB790 bass 
bins, in Anvil cases, excel cond, $2200 pls 
shpg. J Kreines, DeMott/Kreines Films, 5330 
Kennedy, Millbrook AL 36054. 205-285-6179. 

Croas-overs (10) including (4) JBL 5234; Bi-
Amp SM/23; plus 5 more, sell all or individu-
ally, BO. D Keller, Keller Bdctg, 8700 Chelten-
ham, Wyndomoor PA 19118, 215-233-5401. 

JBL 4311 control monitors, walnut, excel 
cond, $400/pr. R Treat, 38 Blue Pond P056, 
Scottsville NY 1454E 716-887-4973. 

Delta Lab Etlectron 11 digital delay & special 
effects, rack mt, excel cond, $350/trade for EC 
RE20 mic. T Crockett, Hot Tracks, Box 10501, 
Blacksburg VA 24060. 703-953-0222. 

Remodeling 8 studios, all boards, TT's, 
Scully R-R's & misc equip now avail in gd 
cond, call for detailed list & low prices. J Bal-
lard, 213-659-5779. 

Arp 2600 Odessey electr synthesiser, $300. 
F Vobbe, Great Northern Bdct Co, POB 5031, 
Lima OH 45802. FidoNet 1:234/16. 

Alesis Miditex & Midiverb & rack unit, (2) 
complete stereo digital effects units in a 1-rack 
space package, barely used, sell package or 
separately, $450/BO. W Sams IV, 13009 
Pardue PI, Tampa FL 33617. 813-988-2449. 

Eventide H-910, Harmonizer, gd cond, $850. 
L Hoover Jr, Logical Audio Solutions, 325 
Saude, Essington PA 19029. 215-521-2933. 

EV SH-1502ER (2) two-way loudspeaker. 15" 
woofer, high freq horn in carpet covered cabi-
net w/handles & metal corners, 5 yr warranty, 
$600/pr. B Fisher, KPOK, POB 477, Bowman 
ND 58623 701-523-3883. 

Rene AC-23 3-way stereo, 5-way mono ac-
tive crossover Mime correction, barely used, 
will trade for AC-22 or equivalent in compara-
ble cond, $300. W Sams IV, 13009 Pardue PI, 
Tampa FL 33617. 813-988-2449. 

Yamaha NS-10 monitors, one pr still boxed, 
one pr opened, black, 2-way speaker moni-
tors, as new, BO; JBL 4312 monitors, 3-way 
speakers, like new, $400 ea. Mr Keith, ALI, 
Box 313, Keene NH 03431. 

Digital delay or digital reverb for small mar-
ket recdg studio, affordable price. Write WLD 
Recdg, W Dougherty Jr, Rt 1, Music Valley, 
Mill Spring MO 63952. 

JBL 4315, 4333, 4343 monitors in gd cond. 
R Cobb, Solid State Snrc, POB 5332, Sun City 
FL 33571. 813-634-1940. 

&fine MSP-1000 limiter-EO-notch finder. D 
Wade, Collegium Sound, 35-41 72nd, Jack-
son Hts NY 11372. 718-426-8555. 

LIMITERS 

Want to Sell 

CRL APP 400, PMC 300A, SEP 400B, SPF 
300. in service, 2.5 yrs old, vgc, in use, avail 
30 days, $2700. M Tracy, KOAO, ROB 1263, 
Scottsbluff NE 69361. 308-635-2690. 

RCA BA-6A tube limiter, rack rent, vgc, 
$450/trade. J Pines, 217-367-3530. 

Trade new Valley Intl Gain Brain 2 for Valley 
Intl Maxi-O. J Pines, 217-367-3530. 

Aphex Aural Exciter type B in excel cond, 
$100/130. R Pollard, KSKG, 1217 S Santa Fe, 
Salina KS 67401. 913-825-4631. 

URE11176 LN excel cond, schematic, silver 
face mdl w/LN module installed at factory, 
$300. R Jordan Jr, Southland Recdg & Snd, 
812 Young, Selma AL 36701. 205-874-8009. 

Audio & Designs vocal stressor 4 band El) 
& compressor, limiter, noise gate at saine time, 
vgc, $1100; Programming Technologies 
Ecoplate2, excel cond. $650/trade. J Pines, 
217-367-3530. 

Modulation Sciences CP-803 (2) new com-
posite clippers, $950. R Jesse, KLTO, 3645 
South, Springfield MO 65807. 417-887-9650. 

Ural BL 40 mod/limiter, $295. K Crosthwait, 
WTNN, 13206 Buttermilk, Knoxville TN 37932. 
615-531-2297. 

CRL FM System including SPP-800, SEP. 
800, SMP-800, SG-800 & CC-300A, $4500; 
Orban Optimod 8000A, excel cond, $1800. B 
Musser, WMID, Ohio & Murray, Atlantic City 
NJ 08401. 609-344-5113 

Orban 8000A Optimod, works perfectly, 
$1800. K Reising, WRZC1, POB 690. Colum-
bus IN 47202. 812-379-1077. 
CBS Audimax 4450, BO; CRL APP 300. BO: 
(2) CBS Volumax 411, BO. KDKB, POB 6184, 
Kingman AZ 86402, 602-753-KDKB. 

CRL CC-300 composite controller, works fine 
wIdocumentation. $350. E Schecter, KMLE, 
645 E Missouri Ave. Phoenix AZ 85012 602-
264-0108. 

VERY 
TWEAKABLE 

• 

You call the shots with this 
3- band stereo- FM processor 
A wide range of user controls 
lets you burn a hole in the 
dial or back it off to totally 
mellow Many unusual fea-
tures call for blurb e 

lnovonics 
1408) 458-0552 

CBS Labs stereo limiter, 1 side chnl not work-
ing; Universal Audio BL-40 Modulimiter. 
Adolph, 915-949-2112. 

CBS Labs 411 stereo Volumax, $300; CBS 
DPE 4500 units (pair), $500. C Benner, 
WUSL, 440 Domino, Phila PA 19128. 215-483-
890E 

Harris MSP 90, studio end works fine, xmtr 
end needs work, BO; DAP 310 AGC peak 
limiter, has been updated, BO. T Rusk, KITA, 
723 W 14th, Little Rock AR 72202. 501-375-
1440. 

Aphex stereo compellor, 750; CRL SEP 803, 
$1550; Robert Jones translator, $1500. P Pos-
en, KEZN, 72-915 Parkview, Palm Desert CA 
92261. 619-340-9383. 

Harris M-6144 dual stereo wlmanual, $40. P 
Russell, Bowdoin College, Brunswick ME 
04011. 207-725-3066. 

DAP 310 & Harris MSP90, 310 has been up-
dated, MSP90 AGC & limiter studio end wont-
ing, xmtr end needs work, $1000/all. T Rusk, 
KITA, 723 W 14th, Little Rock AR 72202. 501-
375-1440. 

Want to Buy 
Fairchild 660 tube, fair price/trade; 
Aphex/B&B CH-1 compressor/noise gates, 
cash or trades. J Pines, 217-367-3530. 

CBS Volumax 400 manual, copy OK if legi-
ble & schematics included, will copy your 
manual & return it, will pay postage both 
directions. T Wheeler, RR1 Box 215, Carlock 
IL 61725. 309-376-7721. 

Orban 8000A Optimod, new or used, prefer-
ably refurbished, price negotiable. J Schin-
dler, Family Stations, 290 Hegenberger, Oak-
land CA 94621. 415-568-6200 X240. 

Tube limiters, compressors & E0s, especially 
Fairchild 660 & 670, Teletronix LA2a. LA3, any 
Pu/lee E0s, Lang E0s, etc; also need other 
vintage tube signal processing equip. J 
Kreines, DeMott/Kreines Films, 5330 Kenne-
dy, Millbrook AL 36054. 205-285-6179. 

Audimax & Volumax, any cond, junk to ex-
cel, call or write w/lowest prices. T Crockett, 
Hot Tracks, Box 10501, Blacksburg VA 20406. 
703-953-0222. 

MICROPHONES 

Want to Sell 

Nady 501 VRLT wireless mics (2) w/lav body 
packs, 185.15 á 215.15 MHz, $800/both. TFG, 
Box 9, Wethersfield CT 06109. 203-527-2972. 

Vega R-41 wireless w/Dynex II, like new, 
$1500. D Scales, Scales Film Snd, 3142 Mar-
ket Pi, Bloomington IN 47403 812-339-4446. 

Vega 66 RCV-77TX (2) wireless w/Dynex If, 
gd cond, $1000 ea. D Scales, Scales Film 
Snd, 3142 Market PI, Bloomington IN 47403. 
812-339-4446. 

B&K Omni mic, w/AK accessories, never 
used, still in wooden case, $1000. B Ford, 
Spunk Prod, Box 1052, El Granada CA 94018. 
415-726-4786. 

Neumann U-47 Nuviator (2). Kinura Records, 
Box 660236, Miami Springs FL 33166. 305-
887-5329. 

Neumann KMR 82 shotgun, like new, leath-
er case & windscreen, $650. D Scales, Scales 
Film Snd, 3142 Market PI, Bloomington IN 
47403. 812-339-4446. 

Sennheiser MKH815, $500 & MKH 81E $575, 
shotguns w/foam windscreen in mint cond. D 
Scales, Scales Film Snd, 3142 Market PI, 
Bloomington IN 47403. 812-339-4446. 

Neumann U47fet (2), mint cond, Weather 
box, warranty, $995/ea. Klaus Fieyne, 415-664-
0163. 
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Neumann U-47 Nuvistor (2). Kinura Records, 
Box 660236, Miami Springs FL 33166. 305-
387-5329. 

Neumann KMR 82 shotgun, like new, leath-
er case & windscreen. $650. D Scales, Scales 
Film Sod. 3142 Market Pl. Bloomington IN 
47403 812-339-4446. 

Sennheiser MKH815, $500 & MKH 816, $575. 
shotguns w/foam windscreen in mint cond. D 
Scales, Scales Film Snd. 3142 Market Pl, 
Bloomington IN 47403. 812-339-4446. 

Neumann U47fet (2), mint cond, w/leather 
box. warranty, $995/ea. Klaus Heyne, 415-664-
0163. 

EV 635A omni dynamic, excel cond, w/clamp, 
$40 plus shpg. M Seedy, First City Recd, 141-
60 84 Rd, 3E, Brianvood NY 11735. 718-846-
2062. 

Shure 5B, antique ring & spring type w/table 
stand, gd cord, $385. R Cane, 6142 Miramar 
Pkwy, Miramar FL 33023. 305-962-8111. 

Audio Technics all models, call. K Taylor, Im-
age Support. 103 N Aspen. Sterling VA 22170. 
301-864-4841. 

Sennheiser MD421, (2) w/boxes RCA 77, 
perfect pair, matched w/original bags, BO. J 
Phillips, WZOM, 409-1/2 Clinton, Defiance OH 
43512. 419-784-1059/ 

AKG DD202E (4) wIclips, vgc, (2) ease, $100 
ea. M Rice, WKBQ, 2360 Hampton, St Louis 
MO 63139. 314-644-1380. 

Sony C-55P (3) very rare, mint cond, PET 
condenser, tiltable capsule for front or side 
pick-up, 'ease, mic holder screen, $500/60. 
J Diamond, Box 102C Chubbic, Canonsburg 
PA 15317. 412-746-25404040. 

RCA 77DX, BO or trade for E-V RE-20s. D 
Kelley, KISZ, POB 740, Correz CO 81321. 303-
565-1212. 

EV CO-90 tie clasp lavalier mic (2), like new, 
$79 ea; Vega Orator Ill bodyback wireless mic 
systems w/directional tie clasp mic. like new, 
$545. G Meyer, 231 N 2475 W, Provo UT 
8460'. 801-375-4074. 

RCA ribbon mica including (1) 44BX; (1) 770; 
BK-11; 74-B; (2) SK-46; Shure 330 ribbon; Dy-
namics (21 Shure 555W, $60 ea; EV 611; EV 
630; Astatic DN-HZ. Tracy Eaves, 615-821-
6099 (evenings). 

Want to Buy 
RCA 77's, 44's, Neumann 47's, 87's, will pur-
chase or trade R-R's or U's. W Kremer, 301 
SW 16th, Ft Lauderdale FL 33315. 305-524-
5652. 

Old mikes, WE, Altec 630, 633, 670, Shure 
556, SM-33, 300, any Amperite, American D-
33, DR-330, RCA Velocity Jr, Turner M, work-
ing or not. D lgou, KGNB, 1540 Loop 337 N, 
New Braunfels TX 78130. 512-625-7311. 

Vintage tube condenser mica, especially 
Neumann, Telefunken, Schoeps, AKG & clas-
sic ribbon mica, RCA 77s/44s. J Kreines, 
DeMott/Kreines Films, 5330 Kennedy, Mill-
brook AL 36054. 205-285-6179. 

RCA, JBL Mod 1-0001 RCA ribbon mic, mod 
4311B, studio monitor loudspeaker (1). RL 
McDonald, 5231 Horton, Mission KS 66202. 
913-722-2677. 

RCA 44's, 77's, etc, any model working or not; 
WE 633 m'es et B Davies, Virgo Prod, 5548 
Elmer, N Hollywood CA 91601. 818-761-9831 

MISCELLANEOUS 

Want to Sell 

Stancil Hoffman CRM-7 logger system. M 
Young. WJON, POB 220, St Cloud MN 56302. 
612-251-4422. 

Rare vintage bdct equip: RCA console, 
mics, 7, speakers, varied other items, all in 
working order. T Heathwood, Heritage Radio, 
POB 16, Boston MA 02167. 617-969-1746. 

Extel AL Series, like new, will trade for cart 
machines, Marti equip or, etc, BO. A Moll, 
KU(0, 828 S Getty, Vualde TX 78801. 512-278-
1102. 

Custom studio furniture, (2) pedestals & top 
to form console, in walnut & black laminate, 
$100; various headsets (3), all work, $10. D 
Bailey, 3422 Beech, Roulett TX 75088. 214-
475-9796. 

Various pieces of equip including Fisher au-
dio component system; 7's; table top lazy 
susan; xmtr breaker box; on-air lights; Extel 
1At 11 R printer w/stand & book, Multilith off-
set mdl 85, GE AP printer, stands, etc, call for 
details. Adolph, 915-949-2112. 

Toshiba 720K 3.5" disk drive wlmounting kit 
to use in 5-1/4" slot, new sealed in box, $80. 
M Peterson, 3610 Lancaster Ste 6, Plymouth 
MN 55441. 612-544-6391. 

RCA equip manual from 1967; boards; xmtrs, 
etc, excel cond, $25. D Miller, Airborne Audio, 
11647 W 83rd Terr, Lenexa KS 66213. 913-492-
8822. 

Phasemaster T-7500-A2 240V single phase 
to three phase rotary phase converter, 1 yr 
old, $3500. D Quinlan, KLAD, 1020 Pine, 
Klamath Falls OR 97601. 503-882-8833. 

Bdct Development Group, Don Werlinger, 
if you have had towers erected or equip n-
stalled by the above. I would like to hear from 
you. Chuck, 919-623-9966. 

Excess wire d cable inventory, Belden types 
8449, 8447, 8790, 8422, 8459, 9750, 8448, 
8663, 8627; control cable, microphone cable, 
bonding cable, various lengths, some 
spooled, some rolls, all new, you ship. R Ker-
bavry, VVTNJ, Box 1127, Beckley WV 25802. 
304-877-5592. 

Patch panels (7), 4 stereo TRS, 3 mono emu-
ble plug type, BO; 25 Hz tone gen, missing 
cover, no instructions, 3.5" rack mount, re-
mote controllable, BO. P Hess, 134 Denvent 
Dr. Pgh PA 15237. 412-366-1249. 

Misc equip racks, call for details, Adolph, 
915-949-2112. 

USED GEN SETS 
15kW Perkins Diesel Engine   $4200.00 

50kW Detroit Diesel Engine   $6570.00 

60kW Cummins Diesel Engine   $5270.00 

100kW Detroit Diesel Engine   $8500.00 

150kW Detroit Diesel Engine  $10,895.00 

FREE DELIVERY to eastern U.S. 

Call us for your generator needs. X0isaC 

U.S. and Canada Maine 

1-800-366-3912 1-800-526-6722 

(207)657-3579 

TIME & TEMP ANNOUNCER 
High Quality Digital Audio * Up To 10 Incoming Phone Lines * 
Rotates Up To ?? Commercials * Easy Local Commercial Recording 
* Male or Female Voice/Foreign Languages Available * Hear Units 
On-Line At 601-587-4233 or 605-343-7300 * Purchase Prices Start 
At $3.495 * Lease Prices Start Al $225 month * 

Information Or Order Call 800-658-5432 

Time And Temperature Co. Of S.D. 

Large amount of mIsc furniture/furnishings 
including steel/padded vinyl chairs, kitchen 
table, desks, R-R stands, lamps etc., call for 
more details. Adolph, 915-949-2112. 

Extel AH/P11R teleprinter w/stand, like new. 
BO. J Anderson, WKCU, 2192 Hwy 72 East, 
Corinth MS 38834. 601-286-8451. 

Heavy duty road case, foam lined, 
43,25" x27.25" x8" inside dimension, $60. D 
Wade, Collegium Sound, 35-41 72nd, Jack-
son Hts NY 11372. 718-426-8555. 

Magnavox BM7622 12" composite computer 
monitor, 80x25 amber display, audio input for 
sound, like new, $75. L Hoover Jr, Logical Au-
dio Solutions, 325 Saude, Essington PA 
19029. 215-521-2933. 

Sprague EMI/RFI noise line filter assy, mod-
el JN17-23, rating 3 phase, 125 A, 440 VAC, 
new, $125. A Emerald, KGGA, 8956 Swallow, 
Fountain Valley CA 92708 714-962-5940. 

Extel API teleprinter (3). G Hofer, KIT, ROB 
709, N Platte NE 69101. 308-532-5515. 

Extel AF-11R teleprinter, needs some work, 
includes service manual & 79 rolls of printer 
paper, cond unknown, $150/80 pis shpg. D 
Kelley, KISZ, POB zecortez CO 81321. 303-
565-1212. 

Dynaco PAT-4 transistor preamp, inputs: spe-
cial, tape, head, phono, tape tuner, tape mon-
itor w/high & low filters, vgc, $125. L Hoover 
Jr, Logical Audio Solutions, 325 Saude, Es-
sington PA 19029. 215-521-2933, 

Radio Shack TRS-80 Mdl il includes 3 drive 
expansion unit. Okidata 82A lineprinter, work-
ing when removed, $600/80 pis shpg. D Kel-
ley, KISZ, POB 740, Cortez CO 81321. 303-
565-1212. 

The following distributors serving the broadcast industry would be 
glad to help you with any of your requirements. 

SPENCER 
Broadcast & Communications 

AUDIO-VIDEO- RF 

Where Service is #1 

FCC's Engineering 

FM and TV 
Data Bases 

for your P.C. 

Communications Data 
Services 

6105 E. Arlington Blvd. 

Falls Church VA 22044 

(703) 534-0034 

CASSETTES - CARTS - REELS - 

I & I AUDIO/VIDEO 

A wholesaler in the Radio 
and Television market. 

Now running SPECIALS on audio 
and video: 

BASF CASSETTES - AMPEX 11-R's 

AUDIOPAK, FIDELIPAC & 3M CARTS 

For more information 
call person-to•person collect: 

Kris Elliot at 818-992-4288 

or write te:MI Audio/Video 
20899 Kelvin Pl., Woodland 

Hills, CA 91367 

Now in our 10th year 

CALL 602-242-2211 
FAX 843-2860 

SANGAMO-ACUSHNET 
MICA CAPACITORS THE SOURCE 

CORNELL-DUBILIER 

MICA CAPACITORS 

PLASTIC CORP.-NON-PCB 
OIL FILLED CAPACITORS CALL US FOR ALL 

YOUR EQUIPMENT 
NEEDS 

Toll free: 
800-223-8202 

In Florida: 
305 -651 -5752 

FROM STOCK 

JENNINGS VACUUM 
CAPACITORS 

RF-ANTENNA AMMETERS 

RCA-COLLINS-GATES 
TRANSMITTER PARTS FROM FROM STOCK 

CRYSTALS for RCA, 
GATES & COLLINS AM XMTRS 

VACUUM  
RELAYS 

all M111:1[10 ,1g. 

2215 Faraday Ave Suite A 

COMMERCIAL RADIO Co. 
BOX 43, CAVENDISH VT 05142 

802-226-7582 
FAX: 802-226-7738 

Ein aley " A in\ y , 

Carlsbad, California 92008 

(619) 438-4420 

Potter & Brumfield KHP17D11 12 V DC re-
lays. never used (approx 140), $1 ea. T De-
vine, INVLK, 300W Vine, Lexington KY 40507. 
606-253-5900. 

Want to Buy 

Pre 1960 bdct equip magazines, catalogs, 
instruction manuals, 7" & 10" blank record-
ing discs, RCA & WE studio equip. R Van 
Dyke, 2 Squires, E Quogue NY 11942. 

VPI NW-il record cleaning machine. D 
Weston, KCOP, 5922 W 76th, Los Angeles CA 
90045. 213-216-7814. 

Equip rack-cabinet or open type. Chicago 
area pick up only. William, Lectrotech, 5810 
N Western, Chicago IL 60659. 312-769-6262. 

Transcriptions, RCA Thesaurus & Associat-
ed. B Davies. Virgo Prod, 5548 Elmer, N Holly-
wood CA 91601. 818-761-9831. 

WWII vintage radar equipment units & com-
plete systems. A Weiner. Britton Rd, Monticel-
lo ME 04760. 207-538-9538. 

Jazz record collections, 10" LP/12" LP be-
bop, swing, dixie. highest prices paid. B Rose. 
Program Recdgs, 228 East 10th, NYNY 
10003. 212-674-3060. 

MONITORS 

Want to Sell 

Gates GTM-88R FM RF amp, working when 
removed. 5100 R Huckeby, KJLF, POB 336, 
Butte MT 59703 406-723-4006. 

McMartin EBS 2 monitor, needs new filter, 
BO; McMartin 102 EBS tone gen, gd cond, 
BO. J Keller, WKOK, POB 1070, Sunbury PA 
17801. 717-286-5838. 

McMartin TBM-3500 mod mon, BO. KDKB, 
POB 6184, Kingman AZ 86402, 602-753-
KDKB. 

Nems-Clarke 8 tower phase monitor, $300. 
F Vobbe, Great Northern Bdct Co, POB 5031, 
Lima OH 45802 FidoNet 1:234/16. 

McMartin TBM3500 & IBM 2200A FM mod 
monitor & stereo mod monitor, $500/pr. L. Col-
lins. Collins Assoc.. ROB 422, Washington NH 
03280 603-495-3983. 

Gorman-Redlich EBS encoder-decoder, 
5250/130 Hank 818-355-3656. 

Want to Buy 

Potomac AM 19(204) antenna monitor for 4 
tower array needed ASAR G Sies, WRYT, 9 
Cougar, Edwardsville IL 62025. 618-692-9798. 

Beier or TFT FM mod monitor, stereo, prefer-
ably w/freq monitor, also need crystal 96.3; 
Wegener SMN receiver frame wflormat cards 
for sat mys network, splitter 1601. U 
Maerhofer, VVTGC, 101 Armory, Lewisburg PA 
17837. 717-523-3271. 

Beier FMMI, FMSI, SCAI, RFAI, gd cond. J 
Phillips, WZOM, 4091/2 Clinton, Defiance OH 
43512. 419-784-1059. 

FM monitor for EDFM, gd cond, inexpensive 
or will help w/appraisal for taxes. J Goggan, 
MO River Christian Bdct, POB 87, Washing-
ton MO 63090. 314-239-0400. 

MOVIE PROD EQUIP 

Want to Sell 

New Eiki SL-0 16mm slot load protector, $450; 
Maurer 05 body, 4 mags, no motor, $750; new 
Bell & Howell 70 DR w/Anvil case, 1" Comal, 
instructions, $325. J Kreines, DeMotereines 
Films, 5330 Kennedy, Millbrook AL 36054. 
205-285-6179 

Want to Buy 

Mitchell 35 & 16mm cameras & access; oth-
er professional 16/35mm cameras; Upright 
Moviolas, especially 35mm; Westrex 35mm 
optical recorders; Zeiss 9.5mm Distagon, 
reasonable, need not be mechanically mint. 
J Kreines, DeMotereines Films, 5330 Kenne-
dy, Millbrook AL 36054. 205-285-6179. 

RECEIVERS 

& TRANSCEIVERS 

Want to Sell 

Motorola Pulsar mobile telephone 20 W all 
VHF chnls includes control head, antenna. 
cables & manual, $400. D Bailey, 3422 Beech, 
Rowlett TX 75088. 214-475-9796. 

Microdyne 1100-FFC-X1-RD(R) SCPC rcvr, 
also Cal Microwave demod shelf & Mod As-
sociates cue alarm. $800/all. S Icenogle, 
KTRS. 251 W 1st. Casper WY 82601. 307-235-
7000 

RCA Super Controlfone 500 UHF repeater 
crystaled on 464.3 MHz transmit, 469.3 MHz 
receive, in weather tight rack cabinet w/De-
cbel 08472 6 cavity duplexer, Decibel DB-
410 16 bay high gain antenna w/mounting 
clamps & approx 160' of 5/8" hardline eon-
nectors, $900/system or will break up pieces. 
M Peterson, 3610 Lancaster, Ste 6, Plymouth 
MN 55441. 612-544-6391. 

Scientific Atlanta 7300/7325 digital satellite 
rcvr, 15 kHz, 1-7.5 kHz, voice cue card, (3) 
crystals, like new, $9000; HD955 delay, mo-
no, 6.4 seconds, 15 kHz, $1750; ABC Talk Ra-
dio cue demod, McCurdy MRP-1, w/interface 
& printer cables, $500. J Katz, Westcoast 
Bdctg. 209-686-2866. 

Johnson Electronics ST-4A subcarner 
receivers, converted for 4800 baud data 
reception, 92 & 67 kHz. D Leinen, Indepen-
dent Resources, POB 23498. Oklahoma Ci-
ty OK 73123, 405-721-1187 

WE'VE DONE 
THE HARD PART 

Our new program computes TV 
& FM Field Strength for you. It 
uses the FCC algorithm to deter-
mine distance to contour, field 
strength at distance, and bear-
ings between coordinate pairs. It 
runs on any IBM-PC compatible 
and incorporates FCC Docket 88-
56 rules. Only $95.00 

Jeremy Lansman 
Spectrum Resources 

POB 240-467 
Anchorage AK 99524 

(907) 345-2630 

Aerotron PAC II 6 chnl 5 W VHF hand-held 
(4) whvall charger & extra battery pack for ea 
PL encode, one unit w/DTMF, leather case, 
$75 ea; Motorola TAE 6010A coaxial antenna 
for 450-470 MHz, can be used mobile or fixed 
(2), new, $15 ea. P Russell, Bowdoin College, 
Brunswick ME 04011. 207-725-3066. 

Want to Buy 

Manual for R-391 receiver. S Deitch, PSC 1 
Box 362. APO San Francisco 96286. 

Scientific Atlanta 7300 dual 75 kHz audio 
card. T Shinn, WKSF, POB 6447, Asheville NC 
28816. 704-257-2700. 

Group home radio club needs ham receiv-
er & xmtr, USB, DSB, LSB, LW. must be gd 
cond, call or write. I Dechowitz, WHBI, 696 
Wood, Avenel NJ 07001. 201-602-1242. 

Used EBS receiver in working cond. S Kile, 
Keckman Inst.. 10493 Dupont Rd. Blooming-
ton MN 55431. 612-888-1627. 

KLH 21 FM table radio, will buy or swap oth-
er equip. J Roper, Imperial Snd, RR 31 Box 
405, Terre Haute IN 47803 812-877-2663. 

Motorola 2-ways, 2m or 10m ham rig. J 
Schloss, KIC D. 2600 Hiway Blvd, Spencer IA 
51301. 712-262-1240 

REMOTE & 

MICROWAVE EQUIP 

Want to Sell 

Fairchild Dart 15 kHz card, fits Fairchild Dart 
384 receiver, call for price. P Baillon, 612-222-
5555. 

Data Signal MTI-700 modular telephone in-
terface, BO. KDKB, ROB 6184, Kingman AZ 
86402. 602-753-KDKB. 

Moseley TAC-15AW (2) complete systems, 
working when removed, telephone line, can 
be converted for STL, $1000/80 ea. R Huck-
eby, KJLF, ROB 336, Butte MT 59703 406-
723-4006. 

Wegner satellite rcvr & decoder for SMN, 
country & Starstation (AC) formats, includes 
all the electr you'll need for both, plus auto-
lock switchers for both formats, $3200/all. D 
Silver, KNKK, Layton Hills Mall, Layton UT 
84041. 801-973-7759. 

Secode DTMF 5 chnl decoders (2), Vega data 
control telemetry system includes xmtr á reo 
units, FS keying, BO. R Juckeby, KJLF, POB 
336, Butte MT 59703. 406-723-4006. 

Harris SCA gen card for MX-15 exciter, BO; 
Moseley SCG-4T sub-carrier gen, BO. KDKB, 
POB 6184, Kingman AZ 86402. 602-753-
KDKB. 

CI broadcast group Inc 
AUDIO 

1-800-999-9281 

YEAR ENO CLOSE-Our 

ELECTRO-
VOICE 

Sentry 100 Studio 
Monitor 

00 
ONLY .9CI ,0 

Short haul xmtr remote control, home brew 
straight forward ci-cuit, controls & meters, one 
xmtr over 4 pair wire, $150430. D Carve, 
KZBK, 107 S Main, Brookfield MO 64628. 816-
258-7458. 

0E1 7775 ATS, will sacrifice, BO. J Katz, 
KJUG, 717 N Mooney, Tulare CA 93274. 209-
686-2866. 

Ringo Ranger Il on 161.70 MHz & Ringo 
Ranger 11 on 450350 MHz, used on temporary 
installation, includes documentation, mount-
ing hardware, $20 ea or $35/both. F Vobbe, 
Great Northern Bdct Co, ROB 5031, Lima OH 
45802. FidoNet 1:234/16, 

TFT 7601 configured for 110 kHzib-7 kHz oper-
ation or 2 wire telco, works great w/manual, 
$1800/60; Moseley 505C presently on 945.5 
MHz, older version, works well, needs some 
alignment, will consider trade for Marti RPU 
gear, $1500/80. E Schecter, KMLE, 645 E 
Missouri Ave, Phoenix AZ 85012. 602-264-
0108. 

CR. SCA 330A, new in box, tested but not 
used, BO. D taustsen, Sunset Comm, 19 
Meadow, Doylestown PA 18901. 215-340-9738. 

Marti SCG-10 subcarrier gen tuned to 92 kHz, 
7 mus old, $1030. A Matos, WRFE, Box 846, 
Aguace PR O(1602. 809-868-7793 

Moseley TRC-15AW recently removed from 
srvc. JR Curtis, KAEZ, POB 4299, Longview 
TX 75606. 214-663-3700. 

Scientific Atlanta 7300 2.1kn dish, 120K 
LNA, 7300 BPSK rcvr, 7325 DPU, 15 kHz 
card, 7.5 kHz card, 3 kHz card, vgc, 19-23-3-
15 crystals, typical Westwood 1 set-up, $7000. 
M Lehmoth, WSNL, 1944 Inr,erbelt Bus Ctr 
Dr, Overland MO 63114. 314-426-0101. 

Marti STL-8 xmtrs/rcvrs (2), tuned to 
950375/950.825 MHz; HRC-8 xmtr combiner, 
rot combiner, cables & books, recently re-
moved from SA.C, ready to shio, $2800/30 pis 
shpg. L Ayer. KPRL, ROB 8849, Moscow ID 
83843. 208-882-2551. 

LAUX satellite system, to be sold as pack-
age only, call for details; Harris satellite sys-
tem also to be sold as package, call for more 
info. Adolph, 915-949-2112. 

Marti STL-8 (2) xmtrs & rows, 946.850 & 
947:50 MHz, $2000/80. B Stuart, KSUE, 
3015 Johnstonville Rd, Susanville CA 96130. 
916-257-2121. 

Moseley 606/C tuned 947.500 MHz, $7500. 
T Langham, TL Engr, 1508 S Owasso, Tulsa 
OK 74120. 918-587-0941. 

Moseley SCG-8 92 kHz subcarrier gen, 6 
mcs old, $850, or gd cond lit-750 deck as 
part. K Browall, KTRZ, Box 808, Riverton WY 
82501. 307-856-2922. 

Fairchild Dart 384 15 kHz dual audio card 
in gd worleng order, have two only one, $750. 
RL Wood, KOWO, 222 N State, Waseca MN 
56093 507-835-5555. 

Moseley MAC-1600, excel cond, 2 yrs old, 
$3500/80 B Simmons, KGRV, POB 1598, 
Winston OR 97496. 503-679-8185. 

Microdyne 1100 PCDR-5 SCPC demodula-
tor, excel cond, 3 yrs old, $1400. J Shea, 
WHUC, Union Tpk, Hudson NY 12534. 518-
828-3341 

Fairchild Dart 384 75 kHz dual program card, 
excel cond, $600/BO. D Kelley, KISZ, ROB 
740, Cortez CO 81321, 303-565-1212. 

1987 custom built remote studio trailer, 8x20, 
(3) rooms, generator, kitcben, dual AC á heat, 
(2) PA systems, custom paint & detailing, call 
for info, BO. J Rabell, 619-278-1130. 

Moseley TRL-1 xmtr & rcvr w/manuals, com-
plete system, $2000. B Slowikowski, WOCB, 
49 Acme, Brewer ME 04412. 207-989-5631. 

Want to Buy 
Complete satellite system, dish down-
converter, receiver-demod & audio program 
chnl for SATCOM 1R, transponder 23, 15 kHz 
digital chnl, must be compatible w/present 
digital format. B Stuart, KSUE, 3015 Johnston-
ville, Susanville CA 96130. 916-257-2121, 

Marti STL-10 need (2) w/manuals. M McVey, 
620 Lake Rd, Ottamwa IA 52501. 515-682-
(1498. 
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RADIO SYSTEMS 
ENGINEERING R.L. HOOVER 

Consulting Telecommunications 
Engineer 

11704 Seven Locks Road 

Potomac MD 20854 

301-983-0054 

Member AFCCE 

Contact 

Radio World 

Newspaper 

P.O. Box 1214 

Falls Church, VA 22041 

for availabilities. 

Call 
1-800-336-3045 

AUDIO CONCEPTS 
& ENGINEERING 

Broadcast Audio 

• Consultation 
• Installation 
• Optimization 

P.O. Box 459 

Mechanicsville, VA 23111 

(804) 798-6633 (804) 356-8364 

JEFFREY P. LOUGHRIDGE 

W. LEE SIMMONS 

& ASSOC., INC. 

BROADCAST 
TELECOMMUNICATIONS 

CONSULTANTS 

5 Gracefield Road 

Hilton Head Is., SC 29928 

(803) 785-4445 

Consulting Communications 
Engineers 

• FCC Data Bases 
• FCC Applications and Field 
Engineering 

• Frequency Searches and 
Coordination 
• AM-FM-CATV-ITFS-LPTV 

OWL ENGINEERING, INC. 

1306 W. County Road. F. 
St. Paul, MN 55112 

(612)631-1338 Member AFCCE 

SPECIALIZING IN ERECTION, 

REPAIRING, PAINTING 

AND MAINTENANCE 

RADIO. TWO.WAY, T.V TOWERS 

AND FLAG POLES 

ASTEEPLEJACK CO. 
PAINTING AND STEEPLEJACK 

CONTRACTORS 

FULLY INSURED FOR YOUR PROTECTION 

DON HIGHLEY 3722 ROMA 
713-462.6105 HOUSTON, TEXAS 77080 

R.J. GRANDMAISON, P.E. 
CONSULTING ENGINEER 

Applications and Rulemakings 

11213 Split Rail Lane 

Fairfax Station, VA 22039 

(703) 764-0513 

Member AFCCE 

HARMON'S TOWER 
SERVICE, INC. 
Maintenance, Painting, 

Antenna & Equipment 

Installation, 

Winch Services 

435 B Broadway 

Columbus, GA. 31901 

(404) 327-1074 

SPENCER 
BROADCAST 

The Radio Station 
Specialists 

Chuck Spencer 
Phoenix, AZ 
602-242-2211 

SOFTWARE 

FM CHANNEL SEARCH 

FM Database pool 

MSDOS 
EGA Graphics-Color 
Broadcast Technical 

Consulting 

Doug Vernier 
Broadcast Consultant 

1600 Picturesque Drive 
Cedar Falls. IA 50613 
319-266-7435 

TOWER SERVICES 
Light Replacement 

Routine Maintenance 

Ground Systems 

Painting 
20 years Experience 

John Nix 
PO Box 13244 Salem, OR 97309 

503-581-4056 

1-800-321-4056 

Moffet, 
Larson & 

Johnson, Inc. 
Consulting Telecommunications 

Engineers 

Two Skyline Place 

5203 Leesburg Pike # 800 

Falls Church VA 22041 

703-824-5660 

800-523-3117 

Peek \I I 
COMMUNICATION- SYSTEMS 

INSTALLATION AND SERVICE OF BROADCAST 
ANTENNA SYSTEMS/TOWER MAINTENANCE & ERECTION 

WESTMONT, NJ (609) 869-0222 

FCC Applications • Design 

• Installation • Field Service 

Experienced & Affordable 

4289 Roan ridge 
Las Vegas, Nevada 89120 

24 Hr: (702) 454-2085 

RF and Audio Coast to Coast 

STEVE VANNI ASSOCIATES, INC. 
BROADCAST TECHNICAL CONSULTANTS 

Project Management 

Facility Planning 

P 0 Box 422 Auburn NH 03032 
(603)483-5365 

EVANS ASSOCIATES 
Consulting Communications Engineers 

FCC Applications. Design 
& Field Engineering 

Broadcast Engineering Software 

216 N. Green Bay Rd. 

Thiensville, WI 53092 

(414) 242-6000 

E)C)WI\T E ABM 
ENGINEERING 
I47 Durham Rd, Freeport. ME 04032 

(207) 885-9002 

Electronic Repairs 8( Services 

Equipment Pled Up In Need of Repairs? 
(Qualified Service Technicians) 
New 8( Used Equipment (Call for 

Price) New Studio Designs 

BROADCAST SPECIALISTS 

WILLIAM H. YANIK 
(Managea', Sales and Service) 

=ENGINEERING 

Radio Engineering Consultants 

FCC Applications - Upgrades 
Pre-purchase evaluations 
Station planning & Design 
Turnkey systems - Field service 

Experienced. Economical er Fast 

(904) 591-3005 
Barry MagrIll P 0. Bon 1010 

President Fairfield, FL 
Member IEEE 32634 

MIRKWOOD 
ENGINEERING 

Rural 8z Remote Site 
Field Engineerinci 

50 Park Ave. 
Claremont, NH 03743 

603/542-6784 

new station field service 
construction AM directionals 

RON KROB 
broadcast technical consultant 

4910 Four Star Court 
Fort Collins. CO 
80524 303 484 2704 

DISPLAY YOUR CONSULTANT'S CARD HERE 

AND BE SEEN BY OVER 21,000 READERS 

Call Simone Leeser at 800-336-3045 

REMOTE & MICRO ... WTB 

Harris Sentinel 16 needed ASAP G Síes, 
WRYT. 9 Cougar, Edwardsville IL 62025. 618-
692-9798 

Moseley PCL-505 STL. W Axell, KSAY, POB 
2269. Ft Bragg CA 95437. 707-964-5729. 

Marti RPT-15 or RPT-30 for sports bdcts. UHF. 
P Baillon, 612-222-5555. 

Moseley PCL606-C composite STL, excel 
cond. $5900 C Knerr, KCNA, 139 SE J St, 
Grants Pass OR 97526. 503-474-7564. 

TSL System, prefer Moseley, TFT or Marti. 
D Kelley, KISZ, PCB 740, Correz CO 81321. 
303-565-1212. 

TFT 7701 STL rcvr, will consider other mdls 
of composite STL rcvr using 75 microsecond 
de-emphasis. M Blumstrom, KUNR, Reno NV 
89557. 702-784-6083. 

DDuala audio channel program module, 7.5 
kHz for a Fairchild Dart 384. J Cole, WBTM, 
710 Grove St, Danville VA 24543, 804-793-
4411. 

SA or Fairchild digital rcvr & 3.8 m dish for 
ABC Radio network, must be in gd cond. L 
Dupree, KOID, 1115 Texas Ave, Alexandria LA 
71301. 318-445-1234. 

STATIONS 

Want to Sell 

Selling equity Interest in AM located in dy-
namic growing southern Utah community, 
turn around opportunity has been success-
ful but under capitalized, principles only. M 
Skinner, 341 S Bluff, St George UT 84770. 
801-628-1000 inquiries confidential. 

Hot Daytimer, New York State for sale 75% 
to sales mgr-operator, long time pro-operator 
mgr stays, negotiable. G Dacre, WTBO, 62 
Main, Florida NY 10921. 914-651-4446. 

Large AM construction permit in the West, 
located in major market area, great night time 
coverage C Hall, KRDA, 2207 S Nevada, Pro-
vo UT 84606. 801-374-6809. 

1 kW AM on 1580 kHz, authorized for FT in 
a city of approx 15,000, less than 3 percent 
unemployment & only one other locally oper-
ated station, 1 hr So of Nashville, excel op-
portunity for owner and/or mgmt team, 200K 
cash or will consider reasonable cash otter. 
A Wilkerson, WLIL, POB 340, Lenoir City TN 
37771. 615-986-7536. 

Class A FM & 10 kW AM daytimer w/PSA 
priced for quick sale in Price UT. J Dart, 801-
637-0863 or 1752 for details. 

AM/FM combo fully automated, w13 bdr stu-
dio combo on 3 acres of land avail, retiring, 
priced to sell. P Robillard. 318-624-0105. 

Mid-Michigan AM 1000 W FT, only station 
in two-city metro of 14,000, only one other sta-
tion in county of 50,000, wlbuilding, land, 
$235.000. terms considered. M St Cyr, 517-
487-5986. 

FM in Southwest Texas, all new equip w/bldg 
& land, will sell part to invester. A Moll, KLX0, 
128 Memory Trail, San Antonio TX 7R232. 512-
496-0677. 

FM Class A single market in SW OK needs 
owner-operator, responsible party take over 
payments of $1426/mo at 9% interest, up-
grade possible, BO. R Kerr, KRMK, One Con-
ferderate Rd, Altus OK 73521. 405-482-3966. 

Fully equipped Mississippi AM in a single 
station market. Std/xmtr/tower on single site 
renting for $2501mo. Continuous operation for 
20 yrs, currently losing less than $1000/mo, 
absentee owner has other interests. J Clin-
ton, 601-268-7892. 

Class A stereo FM radio station, Mississip-
pi, cash or terms. G Shurden, 601-8434091. 

SF Bey area bdct school & cable FM network, 
10 yrs old, profitable, expansion potential in 
top affluent market, modern studios/offices, 
Dept of Ed approved, $375K. J Bryan, IRK, 
1656 N California, Walnut Creek CA 94596 
415-935-5100. 

Want to Buy 

Looking for AM, FM or LPTV, problem sta-
tions, turnarounds, daytimers, dark, etc. OK, 
bdctr seeking new challenge, send complete 
details w/price & terms. J Pexley, 1536 Logan, 
Altoona PA 16602. 814-944-8571. 

Looking for AM, FM or LPTV, problem sta-
tions (turnarounds, daytimers, etc), broad-
caster seeking new challenge, send complete 
details w/price & terms. J Powley, 1536 Logan, 
Altoona PA 16602. 814-944-8571. 

AM stations: high power turnarounds at gd 
price, top 150 markets, daytimers & dark sta-
tions OK, include price/terms & city grade 
coverage map. Mr Stevens, ROB 732, Lan-
gley SC 29834. 

Looking for FIA or AIA/Fil in Northwest Ohio, 
Southeast Michigan, confidential serious re-
plies only. F Vobbe, Great Northern Bdct Co, 
ROB 5031, Lima OH 45802. FidoNet 1234/16. 

AM/FM stations or CPs including dark sta-
tions, bankruptcy situations, assumption of 
debt situations. Doc Pollock, First Bdct Corp, 
ROB 691, Wilmette IL 60091. 312-902-4410. 

STEREO GENERATORS 

Want to Sell 

Moseley SCG-4T subcamer gen, like new, 
may be retuned. J Kramden, WBRL, 3342 
Perry. Marsellus NY 13215. 315-673-9049. 

Moseley SCG-3T stereo gen, BO. KDKB, 
ROB 6184 Kingman AZ 86402. 602-753-
KDKB 

Motorola 1300/1310 C-Ouam stereo system. 
1360 kHz, CRL SPP 800, (2) SEP 400, SMP-
900, all gd cond, BO/whole package. J Da-
vis, WCHL, ROB 2127, Chapel Hill NC 27514. 
919-942-8765. 

Modulation Sciences DSCA-188 data Side-
kick SCA gen, 92 & 62 kHz. D Leinen, In-
dependent Resources, POB 23498, Oklaho-
ma City OK 73123. 405-721-1187. 

Harris TE-3 exciter, (2) stereo gen, (2) SCA 
gen 67 kHz, BO. C Benner, WUSL, 440 Domi-
no, Phila PA 19128, 215-483-8900. 

Gates 6095-6146 exciter/stereo gen in 4' rack, 
includes stereo Audimax processor, metering, 
on-off controls, manuals; complete working 10 
W stereo xmtr, $700/B0 pis shpg. M Meyer. 
313-686-0447. 

Want to Buy 

Harris audio input control module for model 
TEl or TE3 FM exciter; RCA BTS-1A stereo 
gen, low pass, pre-emphasis fitters. C Gill, 
POB 371, Indianapolis IN 46206. 317-923-
2800. 

SWITCHERS (VIDEO) 

Want to Sell 

Echo II SE6 switchers (2) w/RCA TG-3 
sync/pulse pattern gen whacks, $1400, may 
sell seperately. R Lawrence, Moonshadow 
Video, 4280 Reston Rd, Roseburg OR 97470. 
503-679-8966. 

Want to Buy 
Telemation/Bosch 1000 Series routing 
switcher, 40x20 or larger, in operating cond 
or as parts. T Steinke, POB 413, Milwaukee 
WI 53201. 414-229-5470. 

TAPES, CARTS & REELS 

Want to Sell 

Records, 78 rpm. vintage MOR & Big Band. 
also Classic 16' comm transcription discs. 
BO. D Kelley, KISZ, POB 740. Cortez CO 
81321. 303-565-1212. 

Background music on 10" reels,a75ips, 1/2 
trk mono. 1960 & 70's, min 6 hrs per tape, (12). 
$25 pis UPS. E Davison, 135 N Illinois, 
Springfield IL 62702. 217-787-0800. 

U-matie cassettes, like new, one pass only, 
mostly 5 or 10 min lengths, cassettes include 
library cases, some shipping cases, approx 
350-500 avail, $2 ea pis shpg. J Powley, 1536 
Logan, Altoona PA 16602. 814-944-8571. 

1.1-Matie cassettes, like new, one pass only. 
mostly 5 or 10 minute lengths, include library 
cases, some shipping cases, approx 350-500 
avail, $2 ea pis shpg. J Powley, 1536 Logan, 
Altoona PA 16602. 814-944-8571. 

Audlopak A-2 (1270) music length, gd cond, 
$.75 ea. L Kolk, WSNX, 875 E Summit, 
Muskegon MI 49444. 616-733-2126. 

Fidelipac NAB-300 carts, vgc, $2 ea & (215 
red) Master carts at 7.5 min long, $2 ea/B0. 
R Pastorik, wCMY. 216 W Lafayette. Ottawa 
IL 61350. 815-434-6050. 

A&D 
Cartridge Rebuilding 

Service 

We clean load & pock Serviced within 10 
work days' Work guaranteed' 

3310 Blakely Ave., Eau Claire. WI 54701 
(715) 835-7347 

Fidelipac 300 (34), vgc, 4, 5.5, 7.5 lengths, $1 
ea plus shpg. M Saady, First City Recd, 141-
E0 84 Rd 3E. Bnanvood NY 11735. 718-84E-
2062 

Approx 100 10 5" NAB reels, oldies. J 
McDonald 303-669-3442. 

20 year collection of 600 plus R-R tapes con-
taining jingles, airchecks, various prod, mu-
sic tracks, etc. Will sell w/dbx & Dolby NR 
equip, BO. Send SASE for specific info. F 
Vobbe, Great Northern &Id Co, POB 5031, 
Lima OH 45802. FidoNet 1:234/16. 

Complete 78rpm library, not picked over, as 
it was left 30 yrs ago over 1,260 records& AS-
CAP/BMI books from 1949-1972, many fa-
mous names & songs, must buy entire col-
lection, BO. G Johnson, WAGN, 413 10th, 
Menomines MI 49858. 906-863-5551. 

Approx 300, 10.5' reels of tape w/AOR mu-
sic on them, 50,CT per reel plus shpg. S 
Beeny, KRMS. POB 225, Osage Beach MO 
65065 314-348-2772. 

Over 3000 45's & LP's, all spanish in top 
cond, will record for automation if needed. A 
Moll, KUM, 128 Memory Trail, San Antonio 
TX 78232. 512-496-0677. 

Ampex tape, (300)10" reels, bulk-erased, in-
cluding reels, $5 ea. T Moore, WBCO. 419-
468-2326. 

Sound Ideas sound effects library on 1/4" 
reels, over 3000 effects, excel cond, includ-
ing catalog, $65ŒB0. T Keenan, Creative Me-
dia, 11105 Knott, Cypress CA 90630. 714-892-
9469. 

Reels, (1000) 5" w/NAB hubs, BO. S Voros, 
1537 S 81st, Milwaukee WI 53214. 414-475-
6200. 

Want to Buy 

ET's 16^ Thesaurus Here's to Vetercius guest 
star, orig or top quality tape copies & library 
catalogs. C Fuller, Voices, POB 153, La 
Grange IL 60525. 312-579-9578. 

Used tapes & reels for automation, 10" reels. 
A Moll, KLXO, 128 Memory Trail, San Anto-
nio TX 78232. 512-496-0677. 

New, boxed, unused Seeburg/Rcwe 16 rpm 
background music records, any quantity, write 
price; also jazz/swing 78 rpm libraries or col-
lections wanted. F Luppino Jr, Mktg Insights, 
1445 Sunset Ridge, Glenview IL 60025. 312-
729-2047. 

Thesaurus, standard, Capitol ET's or gd 1/4" 
dubs, also catalogs, call collect. C Hunt, 
Voices, POB 153, LaGrange IL 60525. 708-
579-9578. 

TAX DEDUCT EQUIP 

Bdct Eng student at New England School 
of Bdctg in Bangor ME seeks any & all old 
bdctg equip in working cond or in need or mi-
nor repair, will pay shipping & will send tax 
receipt. S Brough, POB 159, Skowhegan ME 
04976. 207-474-9068 or 5171 (work eves). 

Non-profit missionary station in El Salvador 
needs 8008's in any cond so long as the 
bases, pins & plate caps are gd, will pay ship-
ping; Also need 892R's for xmtr, will pay ship-
ping. J Counter, YSLE, 5484 San Patricio Dr, 
Santa Barbara CA 93111. 805-967-6410. 

Comm College has CR for new stereo FM, 
need: 3 kW xmtr, antenna, iso-coupler, mod 
mon, compressor limiter, AT machines, IC 
machines, U's. J Gaboury, Arizona Western 
College, 602-344-7695. 

Any type of video equipment, working or 
not for local chapter of Red Cross video train-
ing studio, will pay shipping & provide tax 
deduction certificate. G Kirby, 13613 US 36, 
Marysville OH 43040. 513-644-0468. 

Non-profit university seeks used NV prod 
equip, primarily cart/cuss machines, audio 
processing gear & portable video equip. G 
Curtsinger, Univ of Detroit, 3800 Puritan, 
Detroit MI 48238. 313-927-1173. 

Used radio equip for donation to college sta-
tion. P Hess, WPPJ, 201 Wood, Pgh PA 
15222, 412-392-4725, 

HF/VHF/UHF amateur and/or commercial 
comm equip in working or repairable cond, 
transceivers or handhelds, packet TNC & PC 
equip; 12V battery back-up, will pay shipping 
or pick-up: CB equip also. J Bondon, 7101 W 
80th, Los Angeles CA 90045. 213-642-3698. 

Group home working w/troubled teenagers 
seeking donated video & audio or related 
equip for tax purposes. R Scott, ISOT Inc, Box 
35, Canby CA 96015. 916-233-4106 or 233-
5151. 

Electronics eng student seeks donation or 
old but repairable, studio or xmtrg equip. RS 
Lynn. Rt 1 Box 152-D, Loudon TN 37774. 

Radio reading service for the blind & print-
handicapped in CT looking for donation of 2 
cart machines for Fairfield county satllite stu-
dio, will pay for shipping or pick-up. Cynthia 
Clark, CRIS Radio, 589 Jordan Ln, Wethers-
field CT 06109. 203-246-3579. 

Missouri River Christian Bdctg seeks I kW 
FM xmtr, exciter, stereo gen, FM monitor, cart 
machine. Will help w/appraisai for taxes. J 
Goggan, KGNV, POB 87, Washington MO 314-
239-0400. 

Christian Ministry needs donations for low 
power, 250 W. FM station: FM mod mon; FM 
AGC processor iimiter: hi-gain antenna on ED 
band; 7/8 coax, 400-900'; (4) R-R, mono; (4) 
mono cart machines; Marti RPU xmtr á an-
tenna; Marti rcvr & antenna; CD players (2). 
J Setzer, P013 93, Brookfield MO 64628. 81E-
258-5310. 

El Salvador Christian station needs (2)8008 
pull-outs & usable 892Rs, we pay freight. J 
Counter, YSLE, 5484 San Patricia, Santa Bar-
bara CA 93111. 805-967-6410. 

Eng student desiring donation of old bdct 
equip (anything)in repairable cond, will pay 
all shipping charges, EE student at Purdue. 
C Gill, POB 371, Indianapolis IN 46206. 317-
923-2800. 
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HELP WANTED 

Shadow Traffic Network's New York network 
center needs a second engineer Duties in-
clude repair & maintenance of audio, RF. corn-
puler & telecommunications equip. Applicant 
must be familiar w/needs of a broadcast oper-
ation. Reply to: Jim Walling. Shadow Traffic 
network. 201 Route 17, Rutherford NJ 07070. 

Chief Engineer 
KOLH-FM, San Bernardino, 

California Keymarket Commu-
nications needs an engineering 
mgr in this FT position to build. 
operate, & maintain new studio 
& transmitting facilities. 
Resume in confidence to: 

Lynn Deppen 
DOE Keymarket Comm. 

804 Carolina Ave 
N. Augusta, SC 29841. 

FAX (803)-278-4645, EOE. 

Retired or Semi-retired salesman, wanting 
the challenge of getting clients for very small 
market, 100 watt FM in Southwest Arizona. 
KBUX, POB 1, Quartzsite AZ 85346. 602-927-
5111 

Radio Engineer 
Unwersity 30.000 watt public radio 
facility offering full benefit package, 
modern equipment in a new building. 
Experience in RF & studio main-
tenance. FCC general class or SBE 
certificate preferred. Review of appli-
cations will begin on December 15, 
1989 & continue until the position is 
filled. Send resume and 3 letters of 
reference to: 

General Manager, WMUB, 
Miami University 

Oxford, Ohio 45056 
Miami University is an Affirmative 
Action/Equal Opportunity Employer 

Chief Engineer for Richmond Country FM 
w/all new studio & RF facility. Position in-
cludes company benefits & market competi-
tive salary. Additional part-time work availa-
ble. Reply with resume to B. Paul Moore, 
VP/FM, WKHK(FM), 300 Arboretum Pl, Ste 
590, Richmond VA 23236. 

Staff Engineer, experienced-motivated for 
Tampa Bay AM/FM. AF. RF, heavy main-
tenance. $21-24K, benefits. Reply to: En-
gineering Manager. POB 20146, St Petersburg 
FL 33742. E0E. 

Instructor for FCC General Class License 
preparation. Send resume to Bob Johnson 
Telecommunications, 1201 Ninth, Manhattan 
Beach CA 90266 or General Delivery. Green-
hurst NY 14752 

Engineering Assistant needed to major FM 
radio station. Two yrs prior radio bdct tech ex-
per preferred. Strong R.F. & audio 
troubleshooting skills a must. Resume to: 
John Buckham, KI01, 700 Montgomery St, 
San Francisco CA 94111. EOE 

POSITIONS WANTED 

Air personality, 8 yrs exper, seeks PT fill-in 
on-air work in Los Angeles market. T Greene, 
215-224-4651. 

Small/Medium Mkt GM/station mgr avail, 
credible ref. prof, former owner, preferably 
Southeast but all offers considered. John 
Bank, Box 2031, Sylvania GA 30467. 912-564-
2922 before 11AM or aft lOPM Eastern. 

Engineering/programming or entry sales 
position wanted in SF Bay area, also interest-
ed in rep position for broadcast equipment. 
B Berman, 174 Morningsun, Mill Valley CA 
94941. 415-388-8368. 

Experienced newsman would like position 
in Texas, tape & resume upon request. In-
quiries to: Radio World. POB 1214, Falls 
Church VA 22041 Attn . Box 89-09-01RW. 

Announcing or engineering position want-
ed for 28 yr old Mark. 304-525-3981. 

Engineer, FT. RE video, audio, solar, FCC 
genrl, SBE cert, ham. educ or com'l, Sunbelt, 
Chicago. manu. sales. Frank. 312-890-9246. 

Newcomer wanting entry level radio, 10 
mss station work in tech, traffic & mgmt, will 
start from bottom. D Rayner, 503 Sunnyside, 
Aurora IN 47001. 812-926-2013. 

Engineer w/20 yrs exper in AM radio, FCC 
license, looking for night, week-end board 
shift, prefer south, mid-west or southern 
California. Reply to: Radio World. POB 1214, 
Falls Church VA 22041. ATTN. 89-10-02RW. 

Wish to relocate to Charlotte NC, 13 yrs in 
radio, air, production, traffic, detail-oriented 
pro, on- or off-air position considered. Jim, 
813-461-3192. 

Sharp, young, aggressive audio sales pro 
seeks position as marketing mgr for respect-
ed, stable pro audio mfr. Bill, 415-726-4786. 

Bdct vet w/15 yrs exper will soon be leaving 
nationally syndicated company, desires 
GM/GSM position in North Carolina or east-
ern area. John. 1-800-527-2514 X520. 

Engineer, 20 yrs exper including AM direc-
tional, high power FM, station construction, 
seeks position in Northeast or Upper Midwest. 
but all locations considered. Reply to: Radio 
World. POB 1214. Falls Church VA 22041. 
ATTN. Box 89-10-01RW 

Innovative veteran NYC talk-radio producer 
seeking greener pastures in Top 12 markets: 
Radio/TV. J Segal, 212-966-0186. 

ELECTRICAL ENGINEERS 
SHAFFER COMMUNICATIONS 

GROUP INCORPORATED 

Shaffer Communications Group is a highly entrepreneuri-

al, rapidly expanding company involved in all facets of 

antenna site design, construction and operations. 

ENGINEERING MANAGER 
• P.E. with strong RF background and experience in 

broadcast. cellular, M/W and land mobile industries 

e Manage, develop and expand a staff of six 

• Excellent communication skills 

• Salary range 45K and up, complete benefits package 

Send resume with salary requirements in 
confidence to Rich Cieslak. 

3050 Post Oak Blvd., Suite 1700 

Houston, TX, 77056 or call 713-621-4499 

Commercial writer & salesman w/unique ap-
proach will grab accounts for you. Orlando 
area, radio only R Harvey, Apt 1126, 4200 
Center Key Rd, Winter Pk FL 32792. 407-678-
4591. 

CE Natl Black Network, former CE NJ state 
college radio station. NARTE. NABER, FCC 
commercial license wrtadar. PT. FT, contract 
work. M Rakoff, 114-41 Queens Blvd Ste 148. 
Forest Hills NY 11375. 718-591-3859. 

Electronic comm eng w/11 yrs exper, fluent 
in French/German, FCC license, computer 
skills avail, overseas preferred, will to relocate. 
C Martin, FOB 9781, Bowling Green KY 
42103. 

Quality entertainer w/33 yrs super, marketa-
ble, specialize in Big Bands, oldies, 7-
midnight or all night. J English, 2450 Pine Is-
land, Matlacha FL 33909. 813-283-3910. 

Engiannouncer, w/over 18 yrs in radio, 13 yrs 
as chief & PT adv salesman, seeking gd FT 
position. dedicated & team player. FCC, SBE. 
NARTE, desire SE US, East or West Coasts. 
E Garrett, 5857 Sheldon Cl C. College Park 
GA 30349. 404-766-0742/2577. 

Broadcast eng w/yrs of exper as CE & con-
sultant, excel track record of tech achieve-
ments & effective teamwork. Write: Radio 
World, POB 1214, Falls Church VA 22041. 
Attn: Box 89-11-01RW. 

TV/Radio thorobred, dynamic, intelligent. 
creative. charismatic GM, earned mgmt from 
talent/sales successes, incredible motivator, 
team player, can & will do it all. A Stephens. 
8101 S US Hwy One Ste 7C. Jupiter FL 33477. 
407-743-1456. 

Personality desires fun, promotionally active 
situation w/creative freedom, AM or FM, night 
or day shift. Eleven year pro, in AZ now. Call 
Mike, 602-721-7263. 

Five plus yrs exper, reliable, dependable, 
hardworking seeks on air spot in South Dako-
ta & surroundings states. B Csongradi, 605-
882-3239, leave message. 

Quality entertainer, 33 yrs super, marketa-
ble, specialize in Oldies & Big Bands, 7-
Midnight/all night. J English, POB 10, Mat-
lacha FL 33904. 813-283-3910. 

Experienced, 8 yr veteran in programming, 
on air & some engineering exper. Currently 
working top ten market. Dade Moore, 713-441-
8193. 

Announcer/Engineer, Bdctg degree. over a 
yrs exper at Chicago station. Would like to 
relocate South or Southwest US. any size 
market. Mike. 312-636-0119. 

On-Air 5 yrs plus, PD. ND. MD. dependable, 
hardworking seeks on-air in SD. ND. MN. 
write: BC, 225 4th St SW, Watertown SD 
57201. 

Exper announcer wfwinning attitude avail for 
medium or large market CHR or AC, over-
nights OK in Midwest or South. Patrick, 217-
789-9806. 

EMPLOYMENT SEC 

SALES MANAGER 
EQUIPMENT MFGR. 
Top money for the aggressive 
manager. Pack your bags and 
go to work for this major Ra-
dio Broadcast Equipment 

Manufacturer. Northeast loca-
tion, but expect to spend 
much of your time at region-
al, national, and internation-

al trade shows and seminars. 
Responsibilities include deal-
er selection, training, and 
managment, seminar and 
trade show coordination, and 
new product introductions. 
Requires a background in 
broadcasting and good tech-
nical knowledge. 

Reply to: Radio World 
POB 1214 

Falls Church VA 22041 
Attn: Box SD 

ON 
HELP WANTED: Any company or station can run " Help Wanted" ads at the flat rate of $25 per listing 
per month (25 words max). Payment must accompany insert; there will be no invoicing. Blind box num-
bers will be provided at an extra charge of $2. Responses will be forwarded to listeee, unopened, upon 
receipt. Call 800-336-3045 for display rates. 

POSITIONS WANTED: Any individual can run a " Position Wanted" ad, FREE of charge (25 words 
max), and it will appear in the following 3 issues of Radio World, Contact information will be provided, 
but if a box number is required, there is a $2 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 

TEST EQUIPMENT 

Want to Sell 

Leader LSG-231 FM stereo signal & gener-
afar, brand new, $400. D Agnew, KKNB, 5601 
S 27th, Lincoln NE 68512. 402-421-2223. 

3M 210 SG/CB signal/color bar generator, BO. 
R Rhodes, POB 1550, NYNY 10101. 212-245-
5045. 

RCA MI 11350 B1-11A transmission measur-
ing set, made by Daven, precision attenua-
tors over 100DB in 0.1 dB steps. input & out-
put Z wide range, meter calibration changes 
automatically w/output Z, requires external au-
dio source, $250. R Cone, FM Unlimited, 6731 
N Hermitage, Chicago IL 60626. 312-743-
5850. 

HP AN/USN-37A microwave test set w/stand-
ing wave ind, 4158. slotted lines 8066. H810B. 
X810B, 809 carnage, waveguides & metal 
case, $500: Harda 25223 microwave coupler 
directional, 1.7-4.2 GHz. $100. J Cunningham, 
KHKC, Rt 2 Box 1136, Stonewall OK 74871. 
405-265-4496. 

TEST EQUIPMENT 
We Buy and Sell 

All types of late model Test Equipment 
Ilewlett-Packard, Tektronix, Wavetek, 

Fluke R.F. Ir Microwave a Specialty 

jeG.V.BELL & ASSOCIATES 

San Mateo, California 
1-800-366-5240 

Onside 408/415 areal 
415-366-5240 

FAX 415-369-9698 

Delta 01B-3, almost new in- line bridge & RG 
3, $4000. J Battison, 2684 Slate Rte 60. Lon 
donville OH 44842. 419-994-3849. 

Houston Instruments DMP29 8-pen plotter. 
A/6 size, DM/PL language compatible 
w/everything from 1-2-3 to AutoCad, never 
used. $800. J Kreines, 5330 Kennedy. Mill-
brook AL 36054. 205-285-6179. 

General Radio 1606A impedance bridge. ex-
cel cond wffittings & manual, $800/firm. F 
Shields, KERV. P06 2187. Kerrville TX 78028. 
512-895-1230. 

Harris/Gates 994-7023-001 stereo gain test 
set, line or mike level out. allows stereo proofs 
w/only one initial set-up. I. r mono, L+R, L- R, 
noise, $300/130. S Daitch, PSC 1 Box 362. 
APO San Francisco 96286. 

Tek FG504 function generator. 0.001 Hz to 40 
MHz, amplitude or freq modulated, log or lin-
ear sweep. phase-lock mode, mint cond, BO. 
K Andrysiak, 1128 E Victoria. S Bend IN 
46614. 219-287-3267. 

Tek 1L20 spectrum analyzer. 10 MHz-4.2 
Gmz: Tek 547 oscilloscope, BO. C Springer. 
KSEC, POB 890. Lamar CO 81052, 719-336-
2206. 

Delta 018-3 & RG-3, gd cond. $4000160. J 
Batson, 2684 State Rte 60. Loudonville OH 
44842. 419-994-3849. 

RCA WF48A AM freq meter. 1070 kHz, gd 
cond, BO; Hems Clarke 108E phase monitor, 
fair cond, BO; RCA WA7-44A audio oscilla-
tor, fair cond, 60; military surplus audio os-
cillator, fair cond. BO. J Keller, WKOK. POB 
1070, Sunbury PA 17801. 717-286-5838. 

Potomac Instruments AG-51, excel cond. 
$1000. P Lancaster, Howard Schwartz Recd, 
420 Lexington. Ste 1934, NYNY 10170. 212-
687-4180. 

Sencore VA-62, NT64, CV63, PR-57, all like 
new. $2500. L Clinton. KARN. POB 4189, Lit-
tle Rock AR 72214, 501-661-7500. 

Old test equip to sell or trade, includes 
Heathkit oscilloscope, color bar gen, resis-
tance sub box. condenser sub box, iso trans, 
grid dip. ant imp. EICO multi tracer. Senco 
transistor checker, genometer. Sprague lelo-
mike. EICO 950, Cornell Dubilier, Jackson 
TVG-2. military signal generator & more, al-
so alot of tubes. R Scott, Box 35, Canby CA 
96015. 916-233-4106 or 233-5151. 

Bird 8745-677 20 kW water cooled dummy 
load w/3-1/8 EIA flange, $995. G Liebisch, 
WPTF. 919-876-0674. 

B&W 200 audio oscillator; B&W 400 distor-
tion meter. Adolph. 915-949-2112. 

Heath scope 10W-12, gd cond w/book, 
$60/60; EICO 221 VTVM, gd cond w/book, 
$25/130. D Carver, KZBK, 107 S Main, Brook-
field MO 64628. 816-258-7458. 

Several pieces of equip from estate of the 
late T A Giles/PE. R Giles, 6189 Hwy 62. Ge-
orgetown IN 47122. 812-944-6786. 

RCA WX2D 3002-D field intensity meter, 
$500. Chuck. 919-623-9966. 

13&K 1260 rack mount video pattern/sync gen, 
like new cond. $1100/60 B Hoover. Colorburst 
Comm, Box 39, Valier PA 15780, 814-938-7237. 

HP 330D dist analyzer, HP 200CD audio 
gen. Daven T893 attenuator network, 
$150/set. L Collins, Collins Assoc., POB 422, 
Washington NH 03280. 603-495-3983. 

Sound Technology 1500A audio lest system, 
automatically test & display on internal CRT, 
freq resp, 2nd/3rd HD, flutter, speed. separa-
tion, noise, more. vgc, includes operating & 
maintenance manuals, $2690. D Marlin, 
House of Music, 3100 Airway Ave, Costa Me-
sa CA 92626. 714-641-8000. 

Kay Marka-Sweep 154C, clean. but needs 
some work, less markers, $80. J Cunnin-
gham, KEOR, Rt 2 Box 1136, Stonewall OK 
74871. 405-265-4496. 

Potomac FIM-41 field strength meter, less 
than 1 yr old, perfect cond, proof of calibra-
tion, $2200. M Cooney, Dakota Bdct, POB 97, 
Brookings SD 57006, 605-692-1430. 

Telemation TSG 3000 gdct sync gen, excel 
cond wlmanual, BO: Telemation TMT 102, 
101, 103, w/manuals. BO: Leader LCG 388 
color bar gen, new, $100. William, Lectrotech. 
5810 N Western, Chicago IL 60659. 312-769-
6262. 

Johnson Electronics STS-11 synthesized 
signal test set w/power pak. D Leinen, In-
dependent Resources, POB 23498. Oklaho-
ma City OK 73123. 405-721-1187. 

Want to Buy 
B&W H10 dint meter and/or Gates gain set, 
will pay up to $ 150 for ea in gd clean operat-
ing cond. J Alexander, 1511 N Jackson, Rus-
sellville AR 72801. 501-968-7270. 

Need to find the whereabouts of Manke In-
struments Co. originally in Fresno CA, made 
M-1 wow & flutter meter. E Davison, Multiplex 
Background Music, 135 N Illinois, Springfield 
IL 62702. 217-787-0800. 

Simpson 379 battery tester, will buy or swap 
Simpson 377/DC meter. J Roper, Imperial 
Snd, RR 31 Box 405, Terre Haute IN 47803. 
812-877-2663. 

TRANSMITTERS 

Want to Sell 
30 W digital FM exciter, field selectable, 1/2 
price. J Phillips, WZOM, 408-1/2 Clinton, Defi-
ance OH 43512. 419-784-1059. 

McMartin BF25K-FM, 1978 25 kW w/Harns 
MS 15 exciter, complete spare NV PS & parts 
from stripped 2nd unit, in service. avail Sept-
Oct. $32,000. D Solinske, WWRM, P013 
22000. St Petersburg FL 33702. 813-576-1073. 

Trade RCA 20 kW for Harris or Collins 1-10 
kW xmtr. J Mauk, KMJ, P013 70002, Fresno 
CA 93744. 209-266-5800. 

Home built carrier current AM 25 W carrier 
current tube type, set to your freq. complete 
whnstructions, $400. J Cunningham, KHKC, 
Rt 2 Box 113B, Stonewall OK 74871. 

30kW UHF-TV 
RCA TTU-30C 

Tunes Channel 30-51 
Just off the air! 
ARMSTRONG TRANSMITTERS 

k5046 Smoral Road (315) 488-1269 
Syracuse, NV FAX ( 315) 488-1365 

Gates 250-GY 250 W AM on 740 kHz, work-
ing order, needs to be retubed & cleaned. 
$500/130 pls shpg; Collins 20V2 1 kW AM for 
parts only. BO. D Kelley, KISZ, POB 740, Cor-
tez CO 81321. 303-565-1212. 

RCA 50 kW AM ( 2), spare tubes & parts 0 
Borgen. WMIN, POB 25130, St Paul MN 
55125 612-739-4433. 

Gates BC-10H 10 kW/5 kW AM in excel cond, 
$15.000. Jim or Richard. 801-637-0863 or 1752 
or 3028. 

MARATHON PRODUCTS COMPANY 
Audio Cartridge Rebuilding Division 

Rebuilding/reloading, like new, all brands, any length up 

to & including 2.5 minutes, 

$1.50 ea. FOB our plant, 48 hrs delivery. 

New NAB Marathon cartridges prices on request. 
,U ye,/ rs profess 1()/ experience/ 

Lifetime member AES R.D.MYERS Sr. 
Manufacturers of Audio Devices, Continous Tape Mag. 

69 Sandersdale Rd., 
Charlton, MA 01507 

1-508-248-3157 or 1-508-853-0988 

(-L) AUDIO 
1-800-999-9281 

TAPE 
CARTRIDGES 

PLAYING 
TIME 

AUDIOPAK 
A-2 

24 PER CS 
AA-3 

24 PER CS 

20 40 70 
100 SECONDS 3.15 4.05 
2 5 3 5 4 5 
MINU FES 3.50 '4.55 
55 75 
MINUTES '3.95 5.30 

PLAYING 
TIME 

AUDIO 
PAK 
AA-4 

24 PER CS 

SCOTCH 
CARTS 

10 PER CS 

20 40 70 
100 SECONDS '4.45 5.25 
2 5 35 45 
MINUTES 

55 75 
MINUTES 

'4.95 '5.95 

5.95 '6.55 

Thomson-LGT EVHF-10S LPTV, 10 W, high 
band VHF, near new, Ch 9. $4500/130. L 
Batey. LPTV, 3317 Barrow Hill Tr, Tallahassee 
FL 32312. 904-893-1382. 

Harris 3.5K, mint cond, $23,000 R Wachter. 
KNSX. 3418 Douglas. Florissant MO 63034 
314-921-2121 

Up To $500 
REWARD 

For information leading 
to the purchase of used 
AM/FM Transmitters 

• $500 for most 20-30kW FM 
• $250 for late model FM's 
5-20kW 

• $ 100 for any FM over 1 kW & 
any AM newer than 1975 

ARMSTRONG TRANSMITTERS 
5046 Smoral Floacl ( 315i 488-1269 
Syracuse. NY FAX ( 315) 488-1365 

CSI 3 kW FM, 93.5 MHz, 600'. 1-5/8" foam 
filled coax. isocoupler, 3 bay antenna. Gates 
1 kW AM xmtr for parts. K Holcombe. WIJK, 
POB 350. Evergreen AL 36401. 205-578-2780. 

RCA FITE 15A FM exciter w/stereo generator 
& SCA generator. M Young, WJON, P013 220, 
St Cloud MN 56302. 612-251-4422. 

Gates BC-1F 1 kW AM, excel cond, $2000. 
J Kramden, WBRL, 3342 Perry Rd. Marsel-
lus NY 13215. 315-673-9049. 

Jones-Tepco J-317 FM translator, 10 W, 
$1400; antennas also available D Silver, 
KNKK, Layton Hills Mall, Layton UT 84041. 
801-973-7759. 

LEASING AVAILABLE 
ON USED 

TRANSMITTERS 

AMERICAN BROADCAST 
FINANCIAL CORPORATION 

414-482-2638 

RCA BTE-10C/BTS-1A exciter. stereo gen. 
metering panel & CBS stereo Volumax in 4' 
rack w/spares, complete 10 W xmtr, will sell 
separately, $700 pis shpg. T O'Laughlin, O's 
Own Labs, Rt 1 Box 41. Barneveld WI 53507. 
608-924-2001. 

McMartin BF25K 27.5 kW grounded grid. no 
PCBs. spare HVPS. circuit boards, transform-
ers, in service, $30.000. D Solinske, WWRM, 
P013 22000. St Petersburg FL 33702. 813-576-
1073 

MKT 1„„. 

High performance 
at affordable prices. 
• New front panel programmable 
composite STL's. 

• New directly programmable FM 
composite receivers 

• New options for syncronous 
boosters and translators 

• New FM power levels: 2, 10, 20, 30, 
80.100, 200, 250, 500, 800, 1000, 1500. 
1800, 2000, 3000, 3500, and 15000 W 

Bext, Inc. 
739 Fifth Avenue. 

San Diego, CA 92101 

619-239-8462 
Telex 229882 Fax 619 239 8474 
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A ARMSTRONG TRANSMITTER 

FM TRANSMITTERS AM 

250W Collins 731A TRANSMITTERS 

1kW Collins 830-D1 

1kW Gates FM- 1B 1kW Gates BC- 1F 

5kW Gates FM-5B 1kW Harris BC- 1G 

5kW CCA 5000D 5kW RCA BTA-5T 

5kW Harris 5H 5kW Gates BC-5B 

10kW RCA BTF-10E1 5kW Collins 21-E 

10kW RCA BTF-10D 5kW Collins 820-E 

10kW CCA 10,000D 10kW RCA BTA-10H 

12kW AEL 12,000KG 10kW Bauer 710 

20kW CCA 20,000E 50kW Harris MW-50 

20kW CCA 20,000D 

20kW RCA 20E-1 

ARMSTRONG TRANSMITTER 
- -, 5046 Smoral Hoad (315) 488-1269 

Syracuse, NY FAX (315) 488-1365 

VISA ' te 
TRANSMITTERS ... WTB 

Collins 21E 5 kW AM, gd workd cond, origi-
nal owner, $5000. C Webster, WGVM, 1383 
Pickett, Greenville MS 38701. 601-334-4559. 

FM TRANSMITTERS 
10 kW 

1970 CCA 10000D 
12 kW 

1979 CSI 12000E 
20 kW 

1976 Collins 831-G2B 

PMA Marketing 
414-482-2638 

INR Tech Mdl 1000 drive-buy radio transmit-
ter, synthesized FM xmtr to advertising mes-
sage, uses standard endless cassette tape for 
message, new in box, $425/60. M Peterson, 
3610 Lancaster Ste 6, Plymouth MN 55441. 
612-544-6391. 

Johnson Viking I 100 W shortwave xmtr vfo 
ham bands 80-10m, AM, $75. J Feasel, 13549 
Morse, Pataskala OH 43062. 

RCA BTF 20E1, to trade for Harris or Collins 
1-10 kW FM xmtr. J Mauk, KMJ, POB 70002, 
Fresno CA 93744. 209-266-5800. 

Harris MW1, 500 W D 1520 Hz, like new, BO. 
HS Killgore, KMPG, POB 1507, Hollister CA 
95023. 408-637-7476. 

Nautel AMPFET 10 AM solid state, 1510 kHz, 
2.5 yrs old, excel cond, includes spares, etc, 
towers, ATU's, (4) tower phasor, will negoti-
ate. B Williamson, WALL, One Bdct PI, Midd-
letown NY 10940. 914-343-7400. 

McMartin BF25K-FM, 1979275 kW Wow per 
cut back, grounded grid, spare HVPS & 
boards, panels, iron from stripped second 
unit, $30,000. D Solinske, WWRM, POB 
22000, ST Petersburg FL 33742 813-576-1073 

WANT TO BUY 

-FM ANTENNAES-

(Circular Only) 

Any Condition 

ARMSTRONG 
TRANSMITTERS 
5046 Smoral Rd 
Syracuse, NY 
(315) 488-1269 

FAX (315) 488-1365 

RCA 250M excel cond, less than 500 bru, full 
power, clean, you pick up, BO. LJ Maierhofer, 
VVTGC, 101 Armory, Lewisburg PA 17837. 717-
523-3271. 

Ron Radio Communications, Inc. 
P.O. Box 201 

Brightwaters, NY 11718 

Sine Systems, Inc. Dial Up Remote Control 
• 8 Channel ( Expandable to 64) Metering 
• 16 Functions Expandable to 128 

RON RADIO PRICED AT $ 1,099 

1-800-666-3525 

1-516-665-6482Fax 

Harris plate transformer for MW 5A, new, in 
crate, $1000/60. J Long, 4452 Koblan Ct, Hix• 
son TN 37343 615-877-9000. 

ITA FM-2508 w/RCA exciter, all working when 
removed, $1000. D Parsons, KLUH, POB131a 
Poplar Bluff MO 63901. 314-686-1663. 

Gates F61.10G w/Wilkinson FME-10 exciter at 
102.7. M Ripley, KOZE, Box 936, Lewiston ID 
83501. 208-743-2502. 

Collins830D1 kW FM, original exciter, 1960's 
vintage. B Umberger, WNLT, 51 S Main, Clear-
water FL 34625. 813-446-0957. 

GE BT 22-A all gd tubes & manual, as is, 
$5000 plu shpg. S Weber, KGRV, POB 1598, 
Winston OR 97496. 503-679-8185. 

0E1 695T 3.5 kW, avail after 1/90, includes 
0E1695 exciter & spare parts kit, $18,000. K 
Austin, KFXI, POB 392, Marlow OK 73055. 
405-658-9292. 

Harris FM-5 H3 5 kW FM tuned to 981 MHz 
wtTE-3 exciter & documentation, avail immed, 
$14£00. F Giardina, Dittman Group, 2146 High-
land, Birmingham AL 35205. 205-933-9274. 

Pomar Electronics 

WANTS USED 
TRANSMITTERS 

EQUIPMENT 

For the best deals 
call 

Oscar Pomar 
1615 STA. MARIA AVE. 
LAREDO, TEXAS 78040 

(512) 722-9437 

FAX: 512-722-1795 , 

FM BROADCASTERS!! 
We can meet all your 
FM transmitter needs!! 

11 0 'Cie. 

'• • Ill • • II • • • 

• II-

I • .R. • 

SOLID STATE - LOW POWER 
Amplifiers and transmitters are available at the popu-

lar levels of 30W, 100W, 300W, 500W, and 1KW. All 

units are solid state, broadband, and designed for both 

local and remote operation. 

ONE AND TWO TUBE HIGH POWER 

Medium transmitters with broadband solid state drivers 

and one zero bias grounded grid triode in their PA are 

available at 1.5KW, 3.5KW, 5.5KW, 7.5KW, and 12KW. 

Higher power transmitter utilizing two grounded grid tri-

odes (one as a driver) are available at standard outputs 

of 15KW, 22KW, 25KW, 30KW, 40KW, and 50KW. 

Energy-Onix 
752 Warren Street Hudson, New York 12534 

(518) 828-1690 FAX (518) 828-8476 

A Wise Enterprise 

RCA BTA-5L 15 yin old, 5 kW AM, great shape, 
$15000; Collins 21E 5 kW AM, great shape but 
needs new HV transformers for pwr reduction, 
$5,000; Gates FM2506, works great, fully 
remotable, $1205. S King, KIXZ, 1705 Avondale, 
Amarillo TX 79106. 806-355-9777. 

Bird Termaline 8732 coaxial resistor, water 
cooled dummy load, 10 kW 50 ohms, $400. C 
Benner, WUSL, 440 Domino, Phila PA 19128, 
215-483-8900. 

Collins 21-E 5 kW AM's (4), Gates BC-5E (3), 
RCA BTA-5T (1) Choice $670Q 1 kW AM's, Gates 
BC-1G (2), Gates BC-1F (3), Gates BC-1J (2), 
Collins 20V3 (2), McMartin BA-1K (2), $2000-
$55CO. Jerry Kautz, Armstrong Transmitter 315-
488-1269. 

Lea SE-12011240-60-2 xmtr line voltage surge 
protector for xmtr or studio unit, new, $1400. K 
Austin, KFX1, POB 392, Marlow OK 73055. 405-
658-9292. 

Home brew 50 W AM, will set to your freq,$500. 
J Cunningham, KEOR, RI 21krx 1138, Stonewall 
OK 74871. 405-265-4496 

TOP DOLLAR 
For Your Old 

Transmitter, STL or Exciter ! 
Call for a quote 
We arrange quick 

dismantling & removal 
PCB's? No Problem Call Us, 

ARMSTRONG 
TRANSMITTERS 
5046 Smoral Rd 
Syracuse, NY 

(315) 488-1269 
FAX (315) 488-1365 

Want to Buy 
Any 10,000-20,000 W, fixable w/manuals, any 
age. w/filters & tunable to 101.5 MHz. M McVey, 
620 Lake Rd. 011arnwa IA 52501. 515-682-0498. 

Dummy load for 20800W FM xmtr, used in gd 
cond. Kurt, KTRZ, Box 806 Riverton VW 82501. 
307-856-2922. 

TTC XL1OFM 10 W FM translator. J Mache, 
KRSB, POB 5180, Roseburg OR 97470. 503-672-
6641. 

Low band (2-6) VHF TV, 100 W to 11 kW; RCA 
TTU-1B or TTU-2A UHF TV for parts. J Powley, 
1536 Logan, Altoona PA 16602. 814-944-8571. 

UHF& VHF TV translators, 10 to 100 W, will 
consider old UHF band (70-83) equip. J Parley, 
1536 Logan, Altoona PA 16602. 814-944-8571. 

Any 1kW amp, xmtr, translator for channel 61. 
S Kappa, 402-476-6115, Fax: 402-476-6000. 

Late model FM 1030W stereo exciter or with-
out, late model exciter. 1-1 Maierhofer, WTGC, 
101 Armory, Lewisburg PA 17837. 717-523-3271. 

Crystal for 640kHz for Gates 1-T xmtr. M Rice, 
WBOW, 1301 Ohio, terre Haute IN 47807. 314-
947-0600. 

AM xmtr w/2-25Kw, prefer single stage power 
needs; also a used 3K FM. Write WRDN Box 
208 Durand WI 54736 715-672-8989. 

Parts for RCA TT1OAH/TT25BH as well as 5762 
& 6166A tubes J Paciorkerski, The Imes Group, 
603-641-9060 

FM 1 kW, exciter for EDFM. gd cond, inexpen-
swe or will help wlappraisel for taxes J Goggan, 
MO River Christian Bdct, POB 87, Washington 
MO 63090. 314-239-0400. 

Crystal, 640 kHzfor Gates IT AM xmtr. M Rice, 
WBOW. 1301 Ohio, Terre Haute IN 47807. 314-
947-0600. 

Amp, 300W-1kW for FM aux, need type-
accepted. working cond. fairly cheap. K Biwa, 
KTRZ. Box 808. Riverton WY 82501. 307-856-
2922 

Used TV )(fiefs, antennas & rigid line, one watt 
to 60 kW. Fair market price paid. Turn-key han-
dling. Call Broadcasting Systems, Kenneth 
Casey, 602-582-6550. 

TUBES 

Want to Sell 
Tek CRT's for 528, 528A, & 1420 video monitors. 
A Weiner, Britton Rd. Monticello ME 04760. 207-
538-9538. 

EIMAC 8170/4CX5000A, new. unused. $925 A 
Emerald, KGGA. 8956 Swallow, Fountain Val-
ley CA 92708 714-962-5940. 

3CX1500A7, 4CX5000A, 61466, 4CX2508, 
4CX3000A & more. We carry large inventory all 
major brands, Eimac, Amperex, RCA, etc. Call 
Stew 1-800-842-1489. 

HARRIS 
MW-50 
50 kW Transmitter 
Asking $53,000 

Purchased 1974. Complete with spares and documenta-
tion. Tuned to 540 kHz. 4-tower phasor tuned to 540 kHz, 
also available. Asking $ 10,000 for phasor. For complete 
details: 

Contact Mr. Howard Hoffman 813-324-5400 

TRANSCOM CORR 
Fine Used AM & FM Transmitters 

and Also New Equipment 

For the best deals on Celwave products, 
Andrew cable, 

Shively & Comark antennas. 

1980 CCA 28,500 FM 

1980 Harris FM 20 K 
1976 RCA BTF 20E1 
1976 Harris MW5A 
1980 Harris MW50A 
1976 CCA AM 50,000D, 50 kW AM 
1985 CSI T-3-F 

201 Old York Rd. 
York Plaza Ste 207 

Jenkintown PA 19046 
215-884-0888 

_ 
Telex No. 910-240-3856 (TRANSCOM CORP. UO) 

FAX No. 215-884-0738 
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ARMSTRONG 
TRANSMITTER 

TUNED, TESTED, WARRANTED 

We are the leading remanufacturer of radio 
transmitters with customers worldwide. 

Our transmitters are available: 
• Tuned & Tested on YOUR Frequency 

• Guaranteed 
Installed 

• Completely re- manufactured 
See before you buy. visit our showroom 

Why spend a fortune on a new one? 

ARMSTRONG TRANSMITTER 

5046 Smoral Road (315) 488-1269 
Syracuse, NY FAX (315) 488-1365 

VISA lei 
TUBES W TS 

ELECTRON 
TUBES 

Partial List: 6623, 23791, 
TH150, 6425F, 5604, 
6696, 6697, 5681, 

5682, 5671, 
7804,30(10, 

000H3, 3CX20, 000H3, 
4CS5000A, 4CX35, 000C 

Vacuum Tube 
Industries,Inc. 

  1-800-528-5014   
  508-584-4500   

TUBE REBUILDING 

FREELAND 
PRODUCTS 

Since 1940 

SAVE ABOUT 50% 

-We buy dud tubes-

800-624-7626 

504-893-1243 

FAX 504-892-7323 

Want to Buy 
RCA 6181, used as final in RCA TTU-1B UHF 
TV xmtr. J Powley, 1536 Logan, Altoona PA 
16602. 814-944-8571. 

 REBUILT  
ELECTRON TUBES 

Partial List: 6623, 23791, 
TH150, 6425F, 5604, 
6696, 6697, 5681, 

5682, 5671, 
7804, 30(10, 

000H3, 3CX20, 000/43, 
4CS50004, 4CX35, 000C 

Vacuum Tube 
Industries, Inc. 

  1-800-528-5014   
  508-584-4500   

We buy electron tubes, 
Contact us if you have any for sale. 

PATH 
507 Superior Ave. 

Newport Beach CA 92663 

714-722-6733 

Surplus electron tubes all kinds all quantites, 
sockets, plate caps. etc. C Diipps, Kurluff Ent, 
POB 2204. Irwindale CA 91706, 818-444-7079. 

RCA 8021 xmtg tube, any cond, used in old 
RCA TT-5 xmtr. A Weiner, Britton Rd, Mon-
ticello ME 04760. 207-538-9538. 

Tubes for Marti xmtr, 6252 tube (4). II 
Maierhofer, WTGC, 101 Armory, Lewisburg PA 
17837. 717-523-3271. 

4CX3500-A needed. A Moll, KLX0, 128 Mem-
ory Trail. San Antonc TX 78232. 512-496-
0677 

TURNTABLES 

Want to Sell 

Panasonic SL-1700 MK 2, Technics quartz 
direct drive TT system, vgc, $150. D Weston, 
(COP, 5922 W 76th, Los Angeles CA 90045. 
213-216-7814. 

Russco Studio Pro w/Graco wood arm, $100. 
W Kremer, 301 SW 16th, Ft Lauderdale FL 
33315. 305-524-5652. 

Scully LS-76 stereo mastering system, lathe 
VVestrex 3011H system; Technics SP-10 MK II. 
Kinura Records, Box 660236, Miami Springs 
FL 33166. 305-887-5329. 

Ramie SAVE (4) stereo TT prearnps, $796a; 
Micro-Track 303 12" tonearm, vgc, $75. E 
Stolz, KWOD, 1425 River Park, Sacramento 
CA 95815. 916-929-5000. 

RCA 328 12" (4), includes tonearms & 
preamps, $265/all plus shpg. D Silver, KNKK, 
Layton Hills Mall, Layton UT 84041. 801-973-
7759. 

RCA tonearms (2), BO; (4) Micro-Trak 
tonearms, BO; (2) Gates MG244B mono 
preamps, gd cond, BO; (2) RCA BA26f3 mo-
no preamps, gd cond, BO. J Keller, WKOK, 
POB 1070, Sunbury PA 17801. 717-286-5838. 

ORK (2), one in gd cond, one in fair cond, 
drilled for Micro-Trak 303 tone arms, some 
spare parts including motor, BO. P Hess, 134 
Derwent Dr, Pgh PA 15237. 412-366-1249. 

ORK 3 speed 12" w/Rek-O-Kut tonearm, gd 
cond w/nice brown felt top, $85/80. W Dough-
erty Jr. 314-998-2377 aft 6PM. 

Technics SP-15 vgc w/Technics hardwood 
base, dust cover, EPA titanium tonearm, Stan-
ton 600A cartridge w/new stylus, $700. Corey 
Greenberg, KBTS, 4030 W Braker Ste 175, 
Austin TX 78759. 512-345-9300. 

Ramko P-93/S stereo 11 preamp, vgc, 
$150/130; Russco Fidelity Master stereo TT 
PfeamP, $80/80. D Kelley, KISZ, POB 740, 
Cornez CO 81321. 303-565-1212. 

Russco Studio Pro B w/Micro-Trak 303 
tonearms & Stanton 500AL cartridges (2), 
$100/ea or BO. D Kelley, KISZ, POB 740, Cor-
rez CO 81321. 303-565-1212. 

Want to Buy 
RCA, Presto record cutters. A Weiner, Brit-
ton Rd, Monticello ME 04760. 207-538-9538. 

Technics SPIOMKII instructions & service in-
fo needed, photocopy OK, will pay for post-
age & copying charges. P Hess, 134 Derwent 
Dr, Pgh PA 15237. 412-366-1249. 

Disc recorders, RCA or Presto of Rek-O-Kut. 
V Davies, Virgo Prod, 5548 Elmer, N Holly-
wood CA 91601. 818-761-9831. 

RCA or equal TT, arm, spare needles & 
preamp suitable play 33178 rpm transcrip-
tions, 16" & records, write description, price 
asked. F Lupoino Jr, Mktg Insights, 1445 Sun-
set Ridge, Glenview IL 60025. 312-729-2047, 

Turntable, 16" iv/stylus, prefer RCA or Gates. 
T Knapp, Univ of NV, Las Vegas NV 89154. 
702-739-3305. 

TV FILM EQUIP 

Want to Sell 
Buhl Multiplexer 573-2004190) film chain 
w/4" lens, (2) Kodak 650-H projectors, manu-
als, top cond, video, tarn, slide dup & trans-
fer, $500. B Bridges, KCAM-TV, 827 Meridi-
an, Nashville TN 37207. 615-226-1122. 

Want to Buy 
Kodak VPI or VPX super 8mm video player. 
H Ellenbogen, Ellenbogen Eng á Video, RD 
5 Box 270, Kingston NY 12401. 914-331-5849. 

RCA TK-26 film camera. A Weiner, Breton Rd, 
Monticello ME 04760. 207-538-9538. 

VIDEO PROD EQUIP 

Want to Sell 

Panasonic All-A30 edit controller, new, $650. 
B Bridges, KCAM-TV, 827 Meridian, Nashville 
TN 37207. 615-226-1122. 

Telemet 3506 video test signal gen, w/ac-
cess, $250; Computer Image Corp 3-bus pro-
gram & prod video switcher, EFX, joystick, 2 
faders, variable border, chroma-key, $2000; 
12) RCA proc amps/DA card frames, modules, 
pwr supply, $50/log; Conrac 7" mono moni-
tor, HP7803A scope, 19" Conrac dual rack 
frame, $150/lot; Telechrome video/audio 
modulator, chnl 4 module incl, vgc, $1000. E 
Stolz, KWOD, 1425 River Park, Sacramento 
CA 95815. 916-929-5000. 

Illusion digital EFX, all upgrades thru 1988, 
bubble, perspec, rotation, exceptional unit 
w/striking effects, like new, $22,000. B Bridges, 
KCAM, 827 Meridian, Nashville TN 37207. 615-
226-1122. 

Sigma CSG-350A video master sync gener-
ator, new, $925. B Bridges, KCAM-TV, 827 
Meridian, Nashville TN 37207. 615-226-1122. 

Tekskil 909 teleprompter, complete & porta-
ble, excel cond, $2800. B Bridges, KCAM, 827 
Meridian, Nashville TN 37207. 615-226-1122. 

Panasonic AU-13110 AC adaptor, new in box. 
$125. B Bridges, KCAM-TV, 827 Meridian. 
Nashville TN 37207. 615-226-1122. 

Sony RIA-580 remote control unit for VTR. 
never used, $525. B Bridges, KCAM, 827 
Meridian, Nashville TN 37207. 615-226-1122. 

Sony CVIA-1900 profess monitor/rorro, low 
hrs, excel cond (2), $700 ea. B Bridges. 
KCAM-TV, 827 Meridian, Nashville TN 37207. 
615-226-1122. 

Audio Kinetics Pacer chase synchronizer 
w/remote pacer pad & interconnect cables to 
Tascam Series audio recorders, sync-locks 
multi-track AIR to any make VTR, new cond. 
$1500. B Dombrowski, Whirlwind Prod, 10356 
W Warren, Dearborn MI 48126. 313-584-4038. 

Sony St.0-260 R/P, new components to SLO-
383 edit pac (2), $600 ea. B Bridges, KCAM. 
TV, 827 Meridian, Nashville TN 37207. 615-
226-1122. 

Sony SLO-383 edit recorder, new cond (21. 
industrial Beta, $1200 ea. B Bridges, KCAM-
TV, 827 Meridian, Nashville TN 37207. 615-
226-1122. 

JVC CR4400U (4) 3/4" portapacks wlaccess. 
$800/80; (3) JVC BR6400U VHS source edit 
deck, $1400/80; Kodak 16mm telecine projec-
tor; RCA 16mm telecine prc¡ector, editing sys-
tem w/Sony AM 400, VP 2260, VP 2860. 
$2000/130; 3M image enhancer; Panasonic 
NV 9300 recorder; Sony 2610 recorder. T 
Quinn, Monte Vista Stds, 208 Cherry, Capi-
tole CA 95010. 408-475-042a 

Trompeter original gold J13-75 patch jacks, 
PN-28E-75 (2M, 1F) paralleling, PNS-31.625 
& PNS-4/.625, TPC-9-75. 0 Berliner, SounDe-
sign, Box 921, Beverly Hills CA 90213. 213-
276-2726. 

JVC 3/4" edit system, CP 5500 player, CR 
8200 recorder wIconvergence controller ESC 
90, includes all cables, breakout box, new 
head, excel cond, $4200. Vanessa Gerwels, 
Pereginne Prod, 317 Weisgerber Bldg. 
Lewiston ID 83501. 208-743-8618. 

RCA & Panasonic M-format prod/post prod 
system, complete w/Hawkeye camcorder, 
AV220 portable, (2) edit decks w/built in TBC, 
controller, etc, $7500. A Romanotl, First Light 
Video, 374 N Ridgewood, Los Angeles CA 
90004. 213-467-1700. 

Vidifont Mark IV CG w/2 disk drives, font 
compose, address keyboards, etc, $1000/130. 
D Boggs, Anderson Univ, 1100 E 5th St, An-
derson IN 46012. 317-641-4344. 

Panasonic NVA-950 edit controller for 3/4" 
VCR's. $50; Froehlich 190-300 video stereo 
control center, $90; Sony VCR-4 telecine 
adapter, high resolution uniplexer, gd cond. 
$80. W Watrous, Watrous Video Prod, 7'39 S 
Orange. Sarasota FL 34236. 813-366-3316. 

JVC LP-101 digital audio processor, new 
$2000190; Microgen M-150 character gen, 
like new, $18001E30, Sony FCG-7000 frame 
code gen, new, $1800/130; liquidating video 
studio, everything goes. R Lawrence, Moon-
shadow Video, 4280 Reston Rd, Roseburg 
OR 97470. 503-679-896& 

Want to Buy 

Sony RIA-400 edit controller ve/cables in fair-
gd cond. P Badger, Box 104, Birdsnest VA 
23307. 804-442-4037. 

Unimedia SIAT-9 (2) to convert to cross/pulse 
operation, need old or junked 065-0102A 
cross/pulse board, schematic/Poe layout, 
source number for Unimedia-labelled chips. 
P Combs, Only Son Prod, 2316 Forest Home 
Ave, Dayton OH 45404. 513-236-2340. 

Fostex 4030/4035/4050 SMPTE synchronizer 
& controller. M Sokol, JMS Prod, 121 E Balti-
more, Hagerstown MD 21740. 301-791-2568. 

VIDEO TAPE 

RECORDERS 

Want to Sell 
JVC CR4400U 3/4 port recorders (4) wlac-
cess, $800 ea/BO; (3) Sony RM-430 edit con-
trollers, $500/80; JVC BR-6400U VHS 
recorder, $1500/130. T Quinn, Monte Vista Std, 
208 Cherry. Capitola CA 95010. 408-475-042a 

Sony VO-6800 portable 314" U-matic VTR, 
AC- PS, 8-NP1's w/charger, Kangaroo 
case/strap incl, $2950. S Christian, Master-
piece Video Prod, 715 Cornwall, Silver Spring 
MD 20901. 301-439-5731. 

Sony/Ampex 1", vgc, $24,090; Sony VO-2600 
U-matic VTRs, gd cond, $350; blank 3/4" Be-
tacam tape, $4 ea. Ugly George, 212-677-
2200, M-F, 9AM-5PM, Fu: 212-941-0956, M-
F, 9-5. 

RCA MI-406913 RCP for RCA TA-50 VTR, 
$25. B Humpherys, UMC 8500, Logan UT 
84322. 801-750-3133. 
Panasonic AU-300 1/2", M-format bdct 
VTR/edit, excel cond, $2500. Brenda Bridges, 
KCAM-TV, 827 Meridian St, Nashville TN 
37207. 615-226-1122. 

Panasonic AU-100 broadcast 1/2" M-format 
portable VTR, dockable to AK-100 camera, ex-
cel cond, $1200. 13 Bridges, KCAM-TV, 827 
Meridian, Nashville TN 37207. 615-226-1122. 

Misc 3/4" decks for sale/trade for other AN 
equip. Write/call whvant list & list of what you 
have to trade; Also need stereo cart 
machines, Ampex 350 RIP solid state electr 
& more. N Mishaan, P08 335, Lynbrook NY 
11563. 516-582-1338. 

Ampex VPR-213 1" studio editing VTR's (3) 
wIslo-mo & spec effects, (2) TBC's, excel 
cond, $21,000 ea or $50,000 for all. Ugly Ge-
orge, 212-677-2200, M-F, 9-5; Fax 212-941-
0956, M-F, 9-5. 

WORLDWIDE 
DIGITAL CONVERSION 

ALL FORMATS 
BROADCAST QUALITY 

Pal Multi-dupe/HI-Band/1" 

TK VIDEO 12300 Coppola Drive 
Potomac, MD 20854 301-762-2786 

JVC, Sony, Panasonic, (8) players, all need 
some repair or use as parts, $50 ea. K Tay-
lor, Image Support, 103 N Aspen, Sterling VA 
22170. 301-864-4841. 

JVC CR6600U 3/4" recorder, low hrs nice 
shape, $1250. J Kreines, DeMott/Kreines 
Films, 5330 Kennedy, Millbrook AL 36054. 
205-285-6179. 

Panasonic AG7400 S-VHS portable, AC 
adapter/charger, battery, case, excel cond, 
$1950. D Brennan, Brennan Custom Video, 
3596 Lorna Ridge, Birmingham AL 35216. 
205-823-0088. 

Panasonic AG-1950 low cost VHS editor, 
jog/shuttle control, remote control, perfect 
cond, less than 30 hrs, $750. R Larson, Lar-
son Prod, 3 Braden, Presque Isle ME 04769. 
207-764-3770. 

Sony VO-4800 3/4" portable, w/4 batteries, 
dual charger, AC/DC supply charger, $1650 
complete; Panasonic AG-6400 1/2" VHS hi-
fi stereo portable deck, whole system w/hard 
shell carry case, $1650. R Lawrence, Moon-
shadow Video, 4280 Reston Rd, Roseburg 
OR 97470. 503-679-8966. 

CjAUDIO broadcast group Inc 

1-800-999-9281 

YEAR END CLOSE-OUT 

TECHNICS 
SL-1200 MK II 

Sony VO-1600, clean but needs repairs. $50 
yOU ship. J Cunningham, KEOR.S11 2 Box 
113B, Stonewall OK 74871. 405-265-4496 

Want to Buy 

Ampex vs-3000 portable quad VTR. A Wein-
er, Britton Rd, Monticello ME 04760. 207-538-
9538. 

RCA TA-3, TA-5 quad machines. A Weiner, 
Britton Rd, Monticello ME 04760. 207-538-
9538. 

Panasonic 6200 Series 6210 or equivalent 
model VHS hi-fi recorder in excel or vg work-
ing cond. L Fields, 3259 N Sheffield, Chica-
go IL 60657. 312-935-3635. 

Ampex VR-2000. A Weiner, Britton Rd, Mon-
ticello ME 04760. 207-538-9538. 

AC PION- G-FLAM 

Equipment Listings 
Radio World's Broadcast Equipment Exchange provides a FREE listing service for all broad-
cast and pro-sound end users. Simply send your listings to us, following the example below. 
Please indicate in which category you would like your listing to appear. Mail your listings to 
the address below. Thank you. 

Please print and include all information: I would like to receive or continue receiving Radio 
Contact Name: World FREE each month. Li YES NO 
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C. Educational FM station I Mfg, distributor or dealer legitimate end users can participate 

in the Broadcast Equipment Ex- E. Network/group owner J. Other 

change on a paid basis. Listings are II. Job Function 
available on a $25/25 word basis. A. Ownership D Programming/production 

Call 1-800-336-3045 for details and B. General management E News operations 

complete display rates. C. Engineering F Ober 
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Broadcast Equipment Exchange 
703-998-7600 PO Box 1214 Falls Church VA 22041 FAX: 703-998-2966 



Send us your new product info. Be sure to include a black and white photo. Send all submissions to 
Radio World Marketplace, P.O. Box 1214, Falls Church, VA 22041 

Capstan drive motors 
Shown above are three capstan drive motors 

manufactured by the Beau Motors division of 
Manger Engineering. 
Beau is the original manufacturer of many of 

the capstan drive motors currently used in tape 
and cartridge machines. 
Beau can repair or replace most capstan drive 

motors, both foreign and domestic. 
For information, call Paul Manger at the Beau 

Motors Division of Manger Engineering: 203-
288-9351, or circle Reader Service 3. 

Digital recorder 
Alpha Audio's new DR-2 digital hard disk 

recorder can record up to 60 minutes of 16-bit 
stereo audio with time code at 44.1 kHz or 48 
kHz sample rates. 

It connects directly to audio and video edit-
ing systems via dual RS-422 serial ports. 
Options include 30 and 60 minute versions. 
Additional options soon to be available in-

clude digital I/O and remote for standalone use. 
For information, call Spence Burton at Alpha 

Audio: 804-358-3852, or circle Reader Service 95. 

Rack mount shelves 
Two new types of rack mounted shelves by 

the Winsted Corporation—Universal Rack 
Shelves and the Extra Deep/Heavy Duty 
Shelf—are designed to fit all 19" EIA racks, and 
are available in four models. 

For information, call Greg Hedlund at Winsted: 
612-944-8556, or circle Reader Service 81. 

Modular housekeeping system 
The Model 8000 Modular System from J.N.S. 

Electronics, also known as The Frame, consists 
of 16 modules: stereo/mono DA, rnic-to-line 
amp, audio monitor amp, audio EQ stereo syn-
thesizer, stereo audio limiter, stereo-mono-
stereo switch, audio failure detector, program 
changeover, stereo audio switcher, AM RF de-
tector, stereo validity generator and detector, 
program circuit loss alarm, audio test oscillator 
and video DA. 

For information, call John E. Leonard at J.N.S.: 
408-729-3838, or circle Reader Service 41. 
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Portable DM 
The Panasonic SV-255 portable DAT recorder 

features newly-designed mic preamps offering 
low distortion, high stability and 128 dB (EIN) 
signal-to-noise ratio. 
Another new feature is the dual-channel mono 

recording mode. In this mode, the right channel 
input is recorded at full level on the right chan-
nel and 15 dB lower on the left channel. 
For information, call Colleen McKenna for 

Panasonic: 213-471-6170, or circle Reader 
Service 17. 

Studio metering 
ATI's new Micro-Meter Studio Monitoring 

System allows visual monitoring of many au-
dio lines simultaneously with expandable ATI 
micro-meters that display one, two, three or four 
stereo signal pairs (up to eight channels) on 
high resolution, three color, 16 segment LED bar 
graphs with simultaneous VU and PPM peak 
display. 
Balanced, bridging inputs prevent line load-

ing and are individually switchable for OVU in-
dication at — 10, +4 or +8 dBu. 
For information, call Ed Mullin at ATI: 215-

443-0330, or circle Reader Service 82. 

This listing is provided solely for the convenience of our readers. Radio World assumes no licbility for inaccuracy. 
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PRODUCTION 1990. 
Total creative control, 
starting at less than $6,500*. 

Fast learning curve to 
high creative output. 
Difficult editing tasks 
made quick and easy. 

Time expansion and 
compression— without ---
pitch change 

Superlative audio quality. 
Multiple mixes and 
multiple generations— 
without degradation. 

STUDER DYAXIS. 
DIGITAL AUDIO HARD DISK FOR RADIO. 
YOUR LOW COST WAY TO BEAT UP ON 

THE COMPETITION. 

Interface easily to analog 
and to all major digital formats. 

"Duck" a bac -<,: round 
track beneath a voice-
over. Fade-outfade-in, 
with complete accuracy. 

Storage capacity from 10 
minutes to 6 hours of 
stereo digital audio. 

Easily expandable and 
upgradable—now 
and in the future. 

Ratings wars—the push to get 
advertisers the crunch on operating 
costs...You always need to move faster 
and be better than the competition. 

The station offering quick turn-
around and the ability to produce more 
complex, sophisticated and creative 
spots, jingles, promos and programs is 
likely to be the winner. With Dyaxis, 
you can be that winner. Your adver-
tisers love you. Your listeners love 
you. And your competition hates you. 

The Studer Dyaxis is the most 
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*Price not including Apple Macintosh computer. 

powerful and cost effective hard disk 
digital recording/editing system 
available, starting under $6,500*—proof 
that digital audio for radio doesn't have 
to be expensive. 

No ad can tell you all that Dyaxis 
will mean to production at your station. 
So call us at 800-366-4900 for our 
12-page Dyaxis color brochure and 
read about your exciting future in 
digital audio editing with Dyaxis. 

Now, see what you hear On Dyaxis. 
From Studer, a name you can trust. 

STUDER REVOX 

Studer Revox America, Inc. 
1425 Elm Hill Pike • Nashville, TN 37210 • (615) 254-5651 
New York (212) 255-4462 • Los Angeles (818) 780-4234 
Studer Revox Canada Ltd., Toronto (416) 423-28 
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A SUCCESS STORY  
THE OBJECTIVE was no small task: design a radio console that 

would become the new standard. 

THE METHOD involved listening to veteran broadcast engineers 
and installers. After all, they're the people who have seen and experi-
enced all the ideas that came before. From this research we learned of 
the problems that had to be solved and the features that broadcasters 
required. We then added ten years of console building experience and 
innovation and created the A-500a console. 

THE RESULT: An unsurpassed console that exceeds prior broad-
cast standards. Its moduleimainf rame interface borrows from the com-
puter industry, utilizing all- gold contact insulation displacement 
technology The logic system is based on programming the module 
slot allowing full module interchangeability. It also provides for sepa-
rate programming of the module's " B" input selection. thus avoiding 
embarrassing false starts and mutes. Full console-to-machine control is 
supported without extensive use of interface boxes and cables. Three 
audio busses are provided to enhance talkshows and remote functions. 
There are separate processing loops for the speech and music paths. as 
well as individual channel insert points. A complete line of microphone 
and line inputs, remote selectors, and machine control modules is of-
fered in virtually any combination, configuration or mainframe size 
you desire The A-500a also features a full family of studio turret and 
turret components to ease facility design 

THE PERFORMANCE: Needless to say. it's a new age for audio, 
and the A-500a is a sep ahead. While specifications don't say it all, ruler 
flat frequency response. . 003',D' distortion, crisp square wave response 
and a noise spec that's unheard of deserve merit Couple such perfor-
mance reliability and innovation together and a new broadcast stan-
dard is set 

THE SUCCESS: WHEATSTONE broadcast consoles are installed in 
major markets all over the country from frontline independents to na-
tional networks They are in use right now at some of the world s largest 
institutions 

THE POSSIBILITIES: The possibilities are up to you 

1Whcotrtone Corporation 
6720 VIP Parkway, Syracuse, N.Y. 13211 315-455-7740 


