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Seattle RF Proposal Fought 
by John Gatski 

Seattle WA Local broadcasters in con-
junction with the Washington State 
Broadcasters Association have joined 
forces with the NAB to oppose a pro-
posed city RF radiation emission stan-
dard 10 times more stringent than current 
FCC guidelines. 

Stations that serve Seattle believe the 
proposed ordinance is unnecessary and 
not based on scientfic research. The NAB 
fears a "snowball" effect that could have 
national implications, costing stations 
millions of dollars if the city council 

adopts the recommendation. 
The controversy is the result of a Seat-

tle Office for Long Range Planning 
recommendation to limit human RF ex-
posure to 100 µW/cm2 (microwatts per 
square centimeter). 

Stricter than ANSI 
The proposed 100 p.W/cm2 limit is 10 

times more strict than the 1000 µW/cm2 
voluntary American National Standard 
Institute (ANSI) standard that is recom-
mended but not mandated to broad-
casters by the FCC. 

"If the city of Seattle is successful, it (a 

Most Favor AM Plan 
by Charles Taylor 

Washington DC An FCC proposal 
aimed at reducing AM interference by al-
lowing stations to adjust coverage areas 
or go dark was widely supported by most 
broadcasters, despite the NAB's continu-
ing criticism that it would promote the 
controversial concept of "negotiated in-
terference!' 
The item, contained in Docket MM 89-

46, would allow AM licensees to agree 
among themselves to reductions in pro-
tected contour areas, which the FCC said 
would ultimately reduce interference to 

neighboring stations. 
It also would discontinue the current 

practice of grandfathering for a year the 
radiation and protection rights of stations 
that surrender their licenses. 

Comments of opposition 
In comments filed in June, the NAB in-

sisted that establishment of a waiver 
policy under which the Commission 
would accept certain contingent applica-
tions was more appropriate and less rad-
ical than a formal rulemaking. 
"We advocate a system whereby the 

(continued on page 13) 

1DYNAMAX LEADS COMPETITION 

BY NEARLY TWO TO ONE 

The New Professional Audio Marketplace 

(PAM) Census and Survey from Sheer and 

Chaskelson Research, Inc. reports that an 
estimated 47.6% of all broadcast facilities 

planning to purchase cartridge machines in 

the next twelve months have chosen 
DYNAMAX by a margin of nearly 2 to 1 over 

any other brand of cartridge machine. 
For more information, contact Fidelipac Corporation. 

Fidelipac Corporation 13 P.O. Box 808, Moorestown, NJ 08057 El U.S.A. 
609-235-3900 D TELEX 710-897-0254 13 FAX 609-235-7779 
Dynamax is a registered trademark of Fidelipac Corporation. 

strict standard) could be implemented 
anywhere else said KOMO-AM/TV En-
gineering VP Don Wilkinson, a member 
of the group spearheading opposition. 
According to Seattle officials, city coun-

cil could approve the ordinance by late 
July. 
The ordinance would require new and 

existing stations that increase power or 
change their antennas to obtain a permit 
from the local health department. 

In order to receive a permit, a station 
would have to make engineering calcula-
tions of the antenna's potential RF emis-
sion level. 

If engineering analysis concluded that 
RF emissions are 75% (or higher) of 100 
µW/cm2 for new stations or those chang-
ing their antenna or transmitter, the sta-
tion would have to provide actual moni-
toring results to the health department. 

(continued on page 7) 

The return to Lake Wobegon, while 
smooth sailing on stage, required cool 
heads to bring off technically (inset). 

Wobegon 
Revisited 
by Frank Beacham 

Lake Wobegon MN In Garrison Keil-
lor's hometown, where all the women are 
strong, all the men are good looking and 
all the children are above average, there's 
a pretty good radio station. 
At Radio Wobegon, as it's known by the 

locals, the women hold all the top jobs, 
the men are very good engineers and the 
offspring—all above average—are some of 
the most unique live radio programs to 
come along since the medium's "Golden 
Age" 40 years ago. 
A Prairie Home Companion, the legen-

dary live weekly radio show from Min-
nesota Public Radio that showcased Keil-
lor's small town stories from the mythi-
cal Lake Wobegon, ended as a weekly se-
ries in the summer of 1987 after a 13-year-
run. 
But the fiercely loyal listeners who 

tuned in Saturday evenings on American 
Public Radio network never let go, and 
Garrison Keillor has returned for the past 
two summers with nationally- broadcast 
PHC "farewell" programs. 

Transported cross-country 
On 10 June, The Third Annual Farewell 

Performance of A Prairie Home Companion 
was broadcast throughout America by 

more than 200 radio stations to ait esti-
mated 3.5 million listeners on the APR 
network. 
This was his first live national broad-

cast of A Prairie Home Companion. Lake 
Wobegon, for one summer weekend, 
was transported by tractor trailer truck 
to the stage of the 6,000-seat Am-
phitheatre at Universal Studios in Los 
Angeles. 
Some familiar characters were back: 

Buster the Show Dog; Pastor Ingqvist 
and his wife Judy, and the Norwegian 
bachelor farmers who hold court at the 
Chatterbox Cafe. And some not so famil-
iar characters also were back: those 
seemingly "shy" people from Radio 
Wobegon who are rarely seen but whose 
talents bring this mythical world to life 
for the radio audience. 
To hear a Prairie Home Companion is 

(continued on page 18) 
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NEWS-BRIEFS 
No Special Filing 

Provision 
Washington DC The FCC 
said it will not reinstitute pro-
visions giving minority and 
noncommercial applicants an 
exclusive opportunity to use 
channels in already served 
areas. 
The National Black Media 

Coalition (NBMC) and its New 
York affiliate, National Black 

Coalition, sought reconsidera-
tion of a report and order under 
a 1985 docket deleting the non-
technical AM application accep-
tance criteria from its rules, in-
cluding the special provision. 
National Public Radio sup-
ported the call for reconsidera-
tion. 
The deleted provisions re-

quired that proposals for new 
AM stations or major changes 
in existing stations could be ac-

cepted for filing only if the pro-
posal was designed to serve un-
served areas or communities. 
The purpose was to funnel AM 
growth into areas lacking ade-
quate service and to stimulate 
the growth of FM, which at that 
time, was a fledgling medium. 
But the FCC ruled that 

changes, including the emer-
gence of FM as the predomi-
nant aural broadcast service, 
have a negative bearing on the 
continuing need for the non-
technical acceptance criteria as 
a whole. 
The Commission pointed out 

that new rules regarding non-

clear channels are expected to 
provide expanded opportuni-
ties for minority filings. For the 
first time, the FCC stated, 
minorities, along with others, 
can apply for AM stations in 
multistation communities on 
the 82 channels from which the 
former non-technical accep-
tance criteria had barred all ap-
plicants. 

More Radio on TV 
Raleigh NC Four Raleigh 
area AM radio stations are 
simulcasting the 6 PM WPTF-
TV news for their commuting 
listeners. 

WHY DIDN'T SOMEONE THINK OF 
THIS BEFORE? 

A FAST-PACED PRODUCTION CONSOLE 

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

For those interested in more advanced tech-
niques, the SP-6 employs a powerful talent 
monitor section designed to rapidly call up live 
mic and track combinations, making difficult 
punch-ins a breeze. Standard SP-6 input chan-
nel equalizers ore more comprehensive than 
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those supplied as optional items on compet-
ing products, allowing much greater creative 
freedom. Input channel auxiliary send sections 
are designed to be the most versatile in the 
industry, providing 4 different auxiliary buses to 
allow digital delay, reverb, talent foldbock, and 
mix-minus feeds. Stereo input channels can 
provide either mono or stereo effects sends 
Even more, the SP-6 has 4 auxiliary effects 
return inputs that allow effects to be recorded 
onto the multitrack or sent to the monitor buses 
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NVVheatrtone Corporation 

The SP-6 provides independent headphone, 
control room and studio monitor feeds, as well 
as stereo cue/solo. Control room and studio 
mute and tally functions are independently 
dipswitch selectable on individual input chan-
nels. Additional studio modules may be ordered 
to accommodate larger, multi-studio installa-
tions. The SP-6 may be configured with any 
combination of mono and stereo input mod-
ules, in mainframe sizes ranging from 16 to 
32 or more inputs. The console is available 
in either an 8-track production format or a 4 
stereo subgroup TV master control configura-
tion So why not profit from Wheatstone's 
experience and reputation? Call us today and 
learn more. 
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TEL 315-455-7740/MIX 3154154-8104 

Signed on are WXKL, San-
ford, WBZB, Selma, WCBQ 
Oxford, and WLLN, Lillington. 
The AMs are allowed to sell ad 
time over the TV station's spots. 
The simulcasting with AM 

makes for a "good combina-
tion;' said WPTF Operations 
Manager Bob Wolfe with AM 
leaning toward a talk format 
and not as program restrictive 
as FM. He also noted some 
AMs are looking for alternatives 
when budget restraints force 
them to cutback. 
A similar simulcasting effort 

is ongoing in Charlotte. 

SBE Nominations 
Indianapolis IN The Society 
of Broadcast Engineers (SBE) 
has proposed a slate of officers 
for 1989 whose election will be 
announced in October at the 
annual convention in Kansas 
City, MO. 

Officers proposed are: Brad 
Dick, Lawrence, KS, president; 
Richard Farquhar, Columbus, 
OH, VP; Paul Lentz, Toledo, 
OH, secretary and William 
Harris, Denver, treasurer. 
Nominated for the board of 

directors are: Phil Aaland, 
Tucson, AZ; Frederick Baum-
gartner, Aurora, CO; Terrence 
Baun, Milwaukee; Dennis Behr, 
Madison, WI; Dane Ericksen, 
Burlingame, CA; William Hine-
man, Indianapolis; Charles 
Kelly, Quincy, IL; Joseph Snel-
son, Lenexa, KS; Tom Weems, 
Simi Valley, CA, and Larry 
White, Tulsa, OK. 
Under SBE rules, additional 

nominations may be submitted 
in writing to the secretary by 28 
July. The current secretary is 
Richard Farquhar, SOS Produc-
tions, 753 Harmon Ave., 
Columbus, OH. 
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Studying AES/EBU 
Interface 
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Computer 

by Bruce Bartlett 27 

Getting the Bugs 
Out of KLDD 

by Dee McVicker 29 
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Field Effect Devices 

by Ed Montgomery 30 
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Duopoly Rules Benefit Stations 
by Alan Carter 

Schenectady NY Changes in 
duopoly rules enacted by the FCC last 
fall are allowing certain station owners 
to simulcast programming and increase 
their coverage areas. 

Under liberalization of duopoly rules 
The RadioActive Group recently bought 
50 kW WACS-FM and 3 kW WNYJ-FM 
here, and will simulcast programming 
on the two stations. 
WACS, assigned to Cobleskill, NY, in 

suburban Albany, and WNYJ, assigned 

Bush Taps Nominees 
by Charles Taylor 

Washington DC TheWhite House in 
mid-June nominated Washington at-
torney Sherrie Marshall and Illinois 
Commerce Commissioner Andrew 
Barrett for two vacant seats on the FCC. 
Announcement has been delayed, 

however, of a nomination for chair-
man, a seat expected to go to Alfred 
Sikes, head of the National Telecom-
munications and Information Ad-
ministration (NTIA). 

Sikes, if approved by the Senate, 
would replace Chairman Dennis 
Patrick, who announced his resigna-
tion 4 April pending approval of a suc-
cessor. Marshall and Barrett would fill 
vacancies that have existed since April 
1987 and October 1987. 
A White House spokesperson did 

not know when Senate confirmation 

hearings would be scheduled. 
Marshall, 35, is a former director of 

the Office of Legislative Affairs at the 
FCC and currently is a partner with 
Wiley, Rein and Fielding in DC. She 
also was an attorney with the White 
House Counsel's Office in the Office 
of the President-Elect for President 
Bush. 

Barrett, 4Z has been an Illinois com-
merce commissioner since 1980. Be-
fore that he was assistant director of 
the Illinois Department of Commerce 
and Community Affairs. 

Sikes, 49, has been assistant secre-
tary of Commerce for Communica-
tions and Information and head of the 
NTIA since 1986. He has been in-
volved in management of Missouri ra-
dio stations and headed a Missouri 
broadcast and political consulting 
firm. 
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Route To Success 
The new 360 Systems 16B Routing Switcher combines several 

new technologies for maximum flexibility and crystal clear audio. 
Control of audio routing is via the front panel, MIDI, and RS-422. 

Up to 100 user defined "patches" can be stored, and a bypass 
mode can be used to establish a "normalled" setting. Users may 

select 8 X 8 stereo or 16 X 16 mono operation. 
Electronically balanced inputs and differential outputs are RF 

suppressed. Maximum input and output levels are +28 dBv. The 
Model 16B boasts less than 0.01% THD + N (DC to 20 kHz @ +22 
dBv). The front panel includes single-ended jacks with the input 

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

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

pleased to offer you their first broadcast product, especially 

because the manufacturer's suggested list price is only $995.00. 

BRADLEY 

BROADCAST 

SALES 
8101 Cessna Avenue 
Gaithersburg, Maryland 20879-4177 

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

to Rotterdam in the Albany, Schenec-
tady, Troy market, are about 26 miles 
apart. The stations fall under new FCC 
rules adopted last October that set the 
overlap restriction to the 3.16 mV/m con-
tour for FM, up from 1 mV/m under 
previous rules. 

.We can go to the Honda dealer and 
say you can have (coverage) from here 
to the green mountains of Vermont;' said 
RadioActive President Bruce Lyons. 

Coverage area 
With a simulcast format—claimed to be 

the first in a major market for FM—the 
combined coverage area is from Western 
Massachusetts and Western Vermont 
through the capital district of Albany to 
Utica, Rome and west to Syracuse in up-
state New York, Lyons said. 
This is among the first of a series of sta-

tion deals that could be forthcoming un-
der the new duopoly rules. In addition 
to changing the overlap restrictions for 
FM, the Commission changed the res-
trictions for AM from the 1 mV/m con-
tour to 5 mV/m. 
NewCity Communications was the 

first group to take advantage of the 
duopoly rules in March when the com-
pany purchased WKLS-FM in Atlanta to 
go with its WY in nearby Gainesville. 

The two stations, however, are not simul-
casting. 

"Improved" fairness 
Lyons said the change in the duopoly 

rules makes radio broadcasting "more 
fair," allowing owners to buy smaller sta-
tions in suburban areas and join them 
together to compete with more power-
ful stations. He noted that under this 
deal, RadioActive took a Class A, WNYJ, 
in a major market and combined it with 
a more powerful Class B for added 

. . . the change in 
the duopoly rules 
makes radio 
broadcasting 
"more fair". . . 

coverage area. 
The simulcasting was to begin 21 June 

with a new format RadioActive calls 
"SHO Radio." A spokeswoman said it 
will be a registered trademark for Radio-
Active, like Westwood One did with 
Pirate Radio. 
SHO Radio, for "show radie will be 

a "hot AC, personality- and promotion-
oriented" format. 

For information from RadioActive, con-
tact Jessica Bennett at 518-393-2300. 

ADVANCED TECHNOLOGY... 

Broadcast Electronics' FM 20B 
20 KW FM Transmitter 

k. Digital quality transmission. 

New world standard FX 50 Exciter. 

Highest overall efficiency available. 

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

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

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

Emergency 450 watt RF patching. 

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

Optional self-diagnostic system 
(MVDS). 

Optional MVDS based remote 
control 

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

=E 

217-224-9600. 

BROADCAST 
ELECTRONICS INC. 

4100 N. 24th ST., P.O. BOX 3606. QUINCY, IL 62305, (217) 224-9600. TELEX: 250142. FAX. (217) 224-9607 

Where Service and Engineering Make The Difference 
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Bucking For A Fighting Chance 
by Judith Gross 

Falls Church VA It takes an act of 
Congress to declare war. 

Fitting then, isn't it, that it's no less 
than Congress itself that is contemplat-
ing action now to help AM's war for 
technical parity with FM. 
I'm talking about HR 1136, better 

known as "The Broadcast Radio Qual-
ity Improvements Act of 1989" in-
troduced by New Jersey Congressman 
Matthew Rinaldo, whom we have 
dubbed around here 'AM's Knight in 
Shining Armor." 
The bill has a twin over in the Senate, 

sponsored by Senator Robert Packwood. 
What they do, basically, is amend the 

Communications Act of 1934, the one 
that gave the FCC its current mandates, 
to make things better for AM with some 
other good morsels to help FM as well. 

First and foremost, the bill requires re-
ceiver manufacturers to make radios that 
pick-up both AM and FM—no more 
"FM only" radios, guys. And if the ra-
dio has FM in stereo, it has to get AM 
in stereo as well. No more excuses. 

It strengthens the FCC's requirement 
for locally oriented service and also as-
sures "interference-free service." 

It also lets daytimers "homestead" on 
the expanded AM band for five years 
while they continue to broadcast on their 
original frequencies. After five years the 
original frequency is phased out and not 
reassigned. What does that mean? 
Well to paraphrase President Bush, 

"Read my lips. No new AM stations." 
Translation? Reduction of interference 
through attrition. 
The bill also stops the FCC from adopt-

ing any policy adding interference to ei-
ther AM or FM. It tells the Commission 
to do a study of non-broadcast interfer-
ence to AM and report back to Congress 
with some answers within 90 days. 
And finally, it restricts the use of trans-

lators to a station's local service area ex-
cept in cases where the area being 
rebroadcast to is underserved. 
Whew! Sock it to the Commission. As 

Congressman Ed Markey, chairman of 
the House Telecommunications Sub-
committee, told the NAB Board at its 
June meeting, there may be a lack of 
Congressional consensus (that's how 
they talk across the river in DC) on 
regulatory issues. 

But he says there's "more unanimity to 
address the technical issues." So go to it. 
But hey, we're taxpaying citizens. Don't 

just sit back and let Congress do all the 
thinking. How about a letter or postcard 
telling your esteemed reps that you sup-
port passage of this bill? They're hear-
ing it from the NAB, but after all, you 
pay their salaries, too. So let 'em know. 

If an act of Congress is what it takes, 
then let's have it. And muchas gracias to 
the honorable representative from the 
great state of Joisey. (I'll never say any-
thing bad about youse again.) 

*** 

The NAB Board got caught up in the 
AM improvement momentum the week 
they held their summer meeting. 
Got to hand it to them, they may flee 

the January cold for the warmth of golf 
resorts for their winter meetings, but 
darn if they don't have the stamina to 
hold their summer meeting each June in 
the sultry, sizzling nation's capital. So 
we kept the humidity to a minimum. But 
it rained a lot. 

Anyway, the NAB Board approved a 
Task Force on AM improvement, to get 
the manufacturers to make better radios 
and get stations to go stereo via a letter-
writing campaign. 
And word is that if the NTIA's AI 

Sikes is tapped for FCC chairman (as ru-
mor strongly has it he will be) the NAB 
is going to try to get the FCC to recon-
sider the issue of an AM stereo standard 
and this time—make a decision! 
And even though it's about that other 

medium, you know, the one with the 
pictures, I couldn't resist telling you that 
NAB's Advanced Television Task Force 
is seeking to investigate "ghost cancel-
ling systems." 
That's right. Guess that makes them 

"Ghostbusters." Who you gonna call? 

*** 

Equipment companies really get them-
selves in the thick of things these days. 
First it was Comrex whose frequency ex-

Evelyn Holmes "shadowing" the traffic jams. Hey, from up here it's 
almost pretty. 

man trailers. Haven't seen the flick yet 
but as soon as those lines subside ... 
And what you gonna do when you're 

looking forward to getting out of town 
on that summer weekend, zipping along 
at just slightly over the speed limit and 
making good time to the mountains, the 
lake or the beach and then wham(!) you 
run smack dab into that jam-up caused 
by road construction. 

It happens every summer. 
Well lots of local areas have special 

traffic watches during the heavy travel-
ing months. 
But in Chicago, where there are only 

two seasons in the year—winter and road 
construction—radio's Shadow Traffic is 
waging its own war by scoping things out 
from the 96-story John Hancock building 
where the view is magnificent and the 
traffic patterns obvious. 
These guys—and their counterparts in 

other congested cities—have whole SWAT 
teams out there with helicopters and all, 

so the only thing to 
do is tune in. 
Then when you're 

stuck anyway and 
the only way home 
is the Dan Ryan Ex-
pressway (or the 
BQE or the Santa 
Monica Freeway or 
the Capitol Belt-
way), you can sit 
back, take that 
white-knuckled grip 
off the steering 
wheel and sing 
along with the ol-
dies, or the country 
or the rock. 

That's it. Stress-busters. 
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. 

tenders helped get those reports out of 
Beijing when the Chinese government 
pulled the plug on satellite and dial-up. 
Then Tascam was the recording gear 

of choice for Warner Brothers' in-house 
trailer production for those terrific Bat-

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 
are 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-Tone® 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 Sil transmitters are 
just a few of the many possibilities. 

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

Bum( 
TECHNOLOGY 

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. 

formerly 

Advanced Micro-Dynamics 
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No worry if unbalanced 

Dear RW: 
After I submitted my review of the 

Aural Exciter Type III (RW Buyers Guide, 
28 June), Marvin Ceasar, Aphex' Presi-
dent, called my attention to a statement 
in the review which could be interpreted 
incorrectly. 
My previous exposure to electronically 

balanced circuitry led me to advise ex-
tra care in hook-up if unbalanced oper-
ation is needed. 
The Type III input and output stages 

are servo-balanced. This design 
eliminates all problems associated with 
traditional transformerless I/O. There-
fore, hook-up is no more complex than 
any conventional transformer coupled 
I/O. 
I refer the reader to the manual which 

clearly describes the circuitry and all the 
various hook-up possibilities. 

John Miller, CE 
KLON-FM 

Long Beach, CA 

Hot smashing triggers blending 

Dear RW: 
The recent article in the 10 May issue 

of RW about the loudness wars in LA ex-
plained why I recently had a problem 
with one of the New York (City) rock sta-
tions on my car radio. 
I am an independent consultant 

specializing in the design of radios, es-
pecially consumer type receivers used in 
the home and car. (Yes, there are still a 
few of us left in this country.) 

Part of my work involves helping in 
the design and application of ICs for 
Sprague Semiconductor Products, so I 
usually have some of the new ICs in my 
car radio for testing. 
Two of the most recent products are 

the ULN3827A FM stereo decoder and 
the ULN3800A FMXTNA decoder. These 
two ICs have some unique features 
which make them perform better than 
most other FM stereo decoders under 
adverse signal conditions. 
The first feature is the use of so-called 

Walsh functions in the demodulator 
which eliminates interference to the 38 
kHz (L—R) signal up to the fifth har-
monic or 190 kHz. This reduces interfer-
ence from adjacent channel signals at 
least 20 dB over most of the demodula-
tors used today. 
The result is that the swishing sound 

you often hear in the background from 
the adjacent channel sidebands is gone. 
The second feature, which is affected 

by signal processing, is an automatic 
blend feature. Most FM receivers made 
today have some form of blending of the 
L and R signals which depends on sig-
nal strength. 
This just reduces the stereo separa-

tion and resulting noise as the re-
ceived signal becomes weaker. Below a 
minimum signal strength the receiver is 
in mono. 
The problem with this type of blend-

ing is that it is easily fooled by multipath 
conditions and they will often not blend 
enough to eliminate multipath-produced 

distortion and noise. Or they will often 
blend to mono when it is not necessary 
and some stereo would be satisfactory. 
The ULN3827A and the ULN3800A use 
the noise around the 19 kHz pilot to con-
trol blending. This is done by detecting 
a quadrature demodulated pilot signal 
and passing it through a low-pass filter. 
This detects the noise sidebands around 
the pilot signal. 
The IC is set up internally to produce 

a constant SNR until it reaches mono. I 
have found in testing at home and on the 
road that this form of blending is much 
more consistent than that using the sig-
nal strength and will also reduce severe 
multipath-produced distortion to a level 
where it sounds normal. 
I should mention, also, that the low-

pass filter following the 19 kHz quadra-
ture demodulator is, of course, not per-
fect even though it is a 4-pole active fil-
ter. Therefore, some of its response ex-
tends down into the upper audio region 
around 15 kHz. 
100% stereo modulation at 10 kHz will 

not affect the blending circuit. 
However, during a recent trip past 

New York, I noticed that a very loud rock 
station (you can guess which one) was 
causing the stereo decoder to blend al-
most to mono. 
When the blend circuit is turned off 

the station sounded very bright and dis-
torted. With it on, it sounded tolerable, 
although with very little separation. 
The effect of the excessive signal 

processing of the station was to cause the 
stereo decoder to blend. The equivalent 
sine wave modulation was about 100% 
at 15 kHz! 
Because they offer such a great im-

provement in stereo performance under 
adverse conditions, we expect these ste-
reo decoder ICs to gain significant accep-
tance. 
However, if many stations start using 

too much processing in a loudness war, 
the listeners using these decoders will 
hear the station in mono or the radio 
designers will be forced to modify the 
blending circuit so that it does not re-
spond very much to signals which cause 
audio distortion or noise. 
The result will be poorer quality au-

dio on stations which do not use so 
much processing. 
Thus, I would caution station 

managers to consider carefully any 
processing schemes they may be plan-
ning. 

Jon GrosJean 
Woodstock Engineering 

S. Woodstock, CT 

A "dynamite idea?" 

Dear RW: 
The article in your 10 May 1989 issue 

concerning the petition to license 10 W 
to 1000 W FMs to daytime AMs sends 
chills up my spine. 
I was at the NAFMB Convention in 

Chicago in 1967 when Mrs. Edwin 
Howard Armstrong was honored for her 
husband's pioneering work in frequency 
modulation. FM, still in its infancy, was 
considered AM's poorer "stepsister." 

Upcoming action by city lawmakers in Seattle on an RF radiation standard 
raises issues that all broadcasters should be watching dosely. 
The failure of the EPA to complete its standards work in this area has left 

a vacuum that many local towns and counties are only too eager to rush in 
to fill. 
Many of them, feeling that current ANSI standards do not offer adequate 

protection, are contemplating more stringent RF radiation standards. 
Overzealousness and a lack of understanding of the dangers could result 

in a situation where existing stations are slapped with fines or forced to de-
fend themselves in court. 

It may also make it harder for new stations to build towers and locate trans-
mitters close to populated areas where they can best serve their listenership. 
Some localities are even using residents' fears as a way to lid the area of 

what they perceive as "ugly" struc-
tures. 
The truth is that most stations al-

ready fall well within RF radiation 
standards set forth by ANSI which 
are sufficient protection even in 
densely populated regions. 
The areas of highest radiation 

concentration—adjacent to antennas—are usually adequately fenced off and 
far removed from residential areas. 

In addition, studies of the health hazards posed by RF radiation emitted 
from most radio facilities are far from condusive. More research needs to be 
done to avoid leaving broadcasters at the mercy of a panic-stricken minority. 
The EPA, at the urging of the broadcast community, should find the 

resources to continue its research and set realistic standards. 
And broadcasters themselves need to start a campaign to educate the pub-

lic so that a sense of moderation prevails. Radio towers have healthily and 
peacefully co-existed with populated areas for more than six decades—to the 
benefit of both. 
As for those "ugly" towers, lawmakers and listeners who rely on quality 

radio reception for the latest traffic, weather, news and their favorite music 
would be wise to remember that it is a small price to pay for the service. 

Let Sani 
Prevail 

—RW 

Some proposals considered by the 
FMers included obtaining a Congres-
sional mandate that all car radios be 
equipped with an FM receiver; utilizing 
low power AM "carrier current" trans-
mitters in the business district to let store 
owners at least hear your programs; us-
ing FM translators (not yet legal) to 
expand into a second market; and 
implementation of mandatory Quad Ste-
reo transmission to attract new lis-
teners. 
One FM owner even bragged that he 

bought two hours daily from the local 
AM during the dead of the afternoon 
Monday through Friday, in exchange for 
letting the AM air high school ball games 
live in the evening! 
The desperate measures used by pro-

gram directors were equally laughable: 
One sponsor per hour (who received an 
"open-and-close") and one spot at the 
half hour. Therefore, you could sell 
twelve sponsors "prime time" from 6:00 
PM until midnight (at the time, FM's 
market was the affluent, who could af-
ford console stereos and shied away 
from the drivel on TV), and give 
your dozen sponsors 6:00 AM until 6:00 
PM. 
Why, at a hundred bucks a month 

each, you could gross $1200 a month— 
more than enough to pay the power bill 
and sub-minimum wage help! 
Many FMs were stacking albums on a 

changer to fill up the programming. 
There were calls to expand hours (about 
half those present at one seminar did not 
sign on until noon) and advice to play 
only soft instrumentals since FM 
couldn't afford to program hits. How on 
earth could we afford to buy four or five 
records every week? 
The point is that FM didn't happen 

(continued on page 12) 
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RF Plan Spurs Outcry 
(continued from page 1) 

Existing broadcasters also would have 
to meet the standard, but would not 
have to secure a permit unless an an-
tenna or power change is made, the or-
dinance draft said. 

Health director decision 
According to the proposed ordinance, 

if a station exceeds the RF emission level, 
the health director would have the 
power to require it to take corrective ac-
tion. The ordinance, however, does not 
detail what the corrective action options 
are. 
The health director also could fine a 

station up to $500 a day for every day a 
station is not in compliance with the or-
dinance. 

Several stations that are not located in 
Seattle, but have listeners in the city, are 
concerned that if the city adopts the 
strict standard, King County (where 
Seattle is located) will follow suit. 
King County also is working on a RF 

standard, but has been leaning toward 
200 e, a standard suggested by the Na-
tional Council on Radiation Protection 
(NCRP). 
The 200 µW standard is a standard 

many Seattle area stations say they can 
live with, but engineers are skeptical the 
county would approve a more liberal 
standard than the city. 
"The 100 e standard is just way too 

restrictive. We can live with 200 µW. But 
if the city does adopt its standard, the 
county is not going to adopt a less re-
strictive standard;' KISW-FM CE Buzz 
Anderson said. 

A double whammy for KISW 
According to Anderson, KISW can be 

affected by both ordinances. Its main 
transmitter is located on a site prolifer-
ated with 10 broadcast towers, known as 
Cougar Mountain, which is located out-
side Seattle but within King County. 
KISW's 125' back-up tower is located 

in the city, Anderson added, which 

means it would be affected by the city 
ordinance. 
Barry Umansky, deputy general coun-

sel to the NAB, said the proposed Seat-
tle standard is an over-reaction to re-
search that suggests RF radiation can 
pose health hazards. 

"It is overly stringent," Umansky said. 
'The scientific data does not support this 
type of standard.' 
Some research suggests constant ex-

posure to RF can cause body warming 
and other ill health affects including can-
cer, but the results have not been con-
clusive. The scientific community also 
disagrees on a safe RF exposure level for 
humans. 
Besides the ANSI and NCRP sug-

". . . if the city does 
adopt its standard, 
the county is not 
going to adopt a less 
restrictive standard." 

gested standards, other jurisdictions 
have enacted varying exposure level 
limits including New York City, which 
limits RF radiation to 50 µW and nearby 
Portland, OR, with its 200 µW limit. 

Blame the EPA 
Umansky said the EPA's 1988 decision 

to suspend work on a mandatory RF 
radiation standard for broadcasters has 
prompted local governments to take RF 
regulation into their own hands. 

Seattle station engineers agreed. "You 
will wind up with a patchwork quilt (of 
RF regulations) of 10 e here, 100 mW 
there and 1000 mW over there Wilkin-
son said. "I think these (varying local 
standard) are grounds to get the EPA to 
try and resurrect its standards work," he 
said. 
"For the good of the industry, you can't 

There are 
distribution amplifiers 
and then there are 

ATI DISTRIBUTION AMPLIFIERS... 
in a class by themselves. 
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AUDIO 
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let standards go through based on fear 
and hysteria," he added. 

Seattle Senior Environmental Planner 
Clifford Marks said a 100 µW limit wIl 
not be a problem for Seattle broad-
casters. 
"We have a situation here where 100 

µW will not impinge on any broadcaster;' 
he said. 
The highest level recorded at any an-

tenna site within Seattle is 40 µW, and 
that reading was just outside the tower 
of a station, he said. 
On paper, Marks said the city council 

will have several options to consider for 
the ordinance, including 100 µW, recom-
mended by staff, 200 /LW, and 1000 µW, 
the ANSI standard. A third option, he 
noted, is no standard. 

Questionable guideline 
In addressing the unlikely prospect of 

the city adopting the ANSI standard, 
Marks said that standard has come un-
der scrutiny in recent years and even the 
standards body is considering lowering 
the limit for RF exposure. 
"Everybody agrees, except perhaps 

broadcasters, that the ANSI standard is 
too lenient," Marks said. 
Marks agreed with broadcasters and 

the NAB that EPA should not have 
stopped its RF standard work, which 
was nearly complete. 
"A lot of this (controversy) is because 

of the EPA dropping the ball on its stan-
dard;' he said. 

If the EPA had adopted 200 AW for its 
RF exposure standard, it is unlikely that 
Seattle would consider anything stricter, 
he said. 

BEST VALUE! 

COMTECH 
3.8 

ANTENNA 

Along with the tighter RF emission 
limits the ordinance would bring, Seat-
tle stations have questioned whether the 
health department should be allowed to 
supercede FCC authority if there is a vio-
lation. 
Anderson questioned the legality of 

the Seattle health director who could, 
perhaps, force a station to lower its 
power when it is found in violation of 
the RF emission limit. 
"Once this gets passed, any yahoo at 

the health department can go out to a 
tower, wave a meter and say, 'hey, we 
have a problem,'" he said. "He can make 
us turn it (the power) down." 
Anderson said broadcasters believe 

only the FCC can authorize power 
changes—not a local government. 
"So far, the FCC has turned a deaf ear 

on it," Anderson added. 
Marks said Seattle is not trying to take 

over or diminsh FCC authority. 
The Commission does inform stations 

they must meet local codes when they 
go through the licensing process and the 
RF ordinance will be a local code, Marks 
added. 
Anderson said adoption of RF guide-

lines may be a thinly- disguised ploy by 
environmentalists to rid the environment 
of broadcast towers because they don't 
like the way a tower looks. 
"They can't get rid of them based on 

ugliness, but maybe they can get rid of 
them based on radiation;' he said. 
For more information, contact Don 

Wilkinson at 206-443-4010, Buzz Ander-
son 206-285-7625, Barry Umansky at 202-
429-5456 or Clifford Marks at 
206-684-8056. 
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FCC Suggests Digital Screening 
by Charles Taylor 

Washington DC An FCC plan to cre-
ate a new procedure for measuring elec-
tromagnetic emissions from digital 
devices was generally supported in com-
ments, though some advised caution 
against possible increased interference to 
broadcast services. 
The item, contained in Docket GEN 

89-44, proposes in part to adopt new 
standards to improve measurement tech-
niques based on FCC and industry ex-
perience and to include industry sugges-
tions to reduce testing burdens and in-
crease testing repeatability, the docket 
said. 
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Ray Pollard, G.M. 
KSKG, Salina, KS 
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Products affected by the measure 
would include electronic devices such as 
personal computers. 

Dramatic technological changes 
The NAB agreed that "dramatic 

change in computer technology warrants 
revision" of the Commission's current 
measuring procedure, known as 
FCC/OET MP-4. A new measurement 
procedure would be called TP-5. 
But it advised the FCC to proceed with 

care because a new procedure has the 
potential for changing measured results 
and could increase interference to radio 
and TV services. 
"Such interference increases should 

not be tolerated at a time when govern-
ment and industry are now working to 
reverse that trend;' NAB said. 
Adherence to International Special 

Committee on Radio Interference proce-
dures also was recommended, though 
the NAB urged that it is equally, if not 
more important, that test standards meet 
those of the latest version of the Ameri-
can National Standards Institute (ANSI). 
1\JAb also recommended that new 

measurement standards hold a maxi-
mum transition period for manufac-
turers of three years. 

Avoid lengthy process 
Motorola Inc., in its comments, ques-

tioned whether minor changes in test 
procedures could be accomplished with-
out a lengthy rulemaking process. 
"In the event the Commission and in-

dustry recognize through experience us-
ing the newly adopted procedures that 
such minor changes may be desirable or 
even necessary, Motorola believes they 
might be affected by an administrative 
order (that is) so lone the company 
said. 
Motorola also recommended that 

equipment originally compliant under 
the existing MP-4 testing procedure 
should be grandfathered. 

It would be unreasonable to remove a 
product from service or from the mar-
ket prematurely because of a change 

The Consumer Electronics Group of 
the Electronic Industries Association 
(EIA) agreed wholeheartedly with the 

Products affected by the measure 
would include electronic devices such as 
personal computers. 

mid-stream in the measurement proce-
dures, Motorola said. And over time, 
such equipment will be replaced con-
sidering a normal amortization period 
and availability of newer products. 

docket's intentions. The group made 
only minimal technically oriented sug-
gestions. 
For more information on Docket GEN 

89-44, contact the FCC at 202-632-5050. 

Broadcasters Resist 
Application Lottery 
by Alan Carter 

Washington DC While most Ameri-
cans dream of winning "the lottery," 
broadcasters are not willing to take a 
chance on receiving new station appli-
cations by the luck of the draw. 
The FCC put forth the idea as it seeks 

to reform the process for authorizing 
new stations. The current comparative 
hearing process is plagued with prob-
lems, most of them involving allegations 
of payoff scams by applicants. 
Comments filed under Docket MM 89-

15 showed broadcasters and interest 
groups generally want the comparative 
hearing process revised, but not 
dropped in favor of a lottery system simi-
lar to that used at other levels of the 
Commission. 

Unwanted sacrifice 
The Federal Communications Bar As-

sociation (FCBA) proposed an extensive 
reform for the comparative hearing proc-

ess. The FCBA said a lottery could "sac-
rifice" the goal of localism. 
Among its recommendations are limit-

ing settlement payments and limiting 
parties not among original applicants 
from any settlements. The FCBA also 
would require new licensees to keep 
their licenses for at least two years and 
require the full Commission to consider 
Review Board decisions, on comparative 
hearing appeals, within a specific time 
period. 
The NAB agreed with the FCBA that 

application Form 301 changes, which 
now requires further disclosures, be ap-
plied retroactively to pending applica-
tions. 

Too chancy 
The NAB opposed the lottery com-

menting, "The selection must be made 
with a view towards selecting applica-
tions who will provide quality service to 
their local communities ... the selection 

(continued on page 12) 
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NRSC Meets at CES 
Chicago IL Getting improved radios 
for AM on the market is still on the 
minds of NRSC members as the group's 
focus shifts more and more toward FM 
technical issues. 
Meeting at the summer Consumer 

Electronics Show in early June, the 
NRSC tackled pending tests on FM mul-
tipath and continued discussions on 
work done by its technical subgroup on 
composite clipping. 
Members also had a look at a proposal 

for specifications for a certification trade-
mark for improved AM radios incor-
porating the NRSC standard. 
Multipath testing is to start at WAEB 

in Allentown, PA by mid July as a joint 
effort between WAEB, Radiotechniques 
Engineering Corp. and Delco Elec-
tronics. 
WAEB CE Harry Simons told the 

group that strategies for testing mul-
tipath were still being worked out and 
that the first round of tests would likely 
characterize multipath interference 
within certain predetermined geo-
graphic areas and investigate the effects 
of synchronous AM modulation. 
Simons said, however, that a third ob-

jective, investigating the effects on mul-
tipath of adding a 67 kHz subcarrier, 
would take more time and probably have 
to wait for a second round of tests. 
The multipath work is now being un-

dertaken by WAEB for submission to the 
NRSC, instead of on behalf of the NRSC 

as originally thought, Simons said. 
He added that the change in terminol-

ogy would eliminate the need to return 
to the full committee for approval each 
step of the way. 
The technical subgroup looking at 

composite clipping still has some work 
ahead of it as well. After an initial report 
from Chuck Adams of CRL which pro-
poses a "composite mask," the group in-
tends to hear from other manufacturers 
of composite clippers, including Eric 
Small of Modulation Sciences and Frank 
Foti of Cutting Edge Technologies. 
While Adams' report showed that clip-

ping can erode a station's baseband and 
uses up more spectrum space than a sta-
tion which overmodulates but does not 
clip, discussion among NRSC members 
showed that the debate over the effects 
of clipping rages on. 
Some broadcasters maintain that any 

kind of clipping is detrimental to a sta-
tion's signal while others caution that 
other types of processing may be the cul-
prits and that clipping alone does not 
necessarily have to be harmful. 
In addition, the composite clipping fu-

ror has heated up recently with the pro-
gramming philosphy of such stations as 
New York City's Z-100 and Westwood 
One's Pirate Radio in Los Angeles, 
where loudness through the use of clip-
ping has improved ratings. 
On AM issues, the committee agreed 

(continued on page 16) 
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Lightning Strike Gear Debated 
by John Gatski 

Boulder CO Has the fire protection in-
dustry unfairly excluded the latest tech-
nology in lightning protection through a 
bias of its own? 
A company that claims its lightning 

protection system is almost 100% effective 
against damaging strikes believes the Na-
tional Fire Protection Association (NFPA) 
has shunned its products because of the 
influence from lightning rod manufac-
turers. 
The NFPA, which writes up guidelines 

for fire protection equipment and proce-
dures, denied it has purposely excluded 
lightning dissipation systems. The or-
ganization said such systems have not 
proven themselves under tests. 
Many local governments adopt proce-

dures and codes based on NFPA recom-
mendations. The organization's lightning 
protection recommendations and guide-
lines are known as NFPA 78. 

No NFPA recommendation 
Hans Dettmar, president of Lightning 

.Eliminators and Consultants Inc., (LEC) 
said his company has manufactured 
lightning dissipation products for 18 
years using state-of-the art technology, 
but without the NFPA stamp of approval. 
He said the lightning rod industry has 

influenced NFPA to refuse inclusion of 
any new lightning protection methods in 
its guidelines. 

LEC believes the lightning rod manu-
facturers are trying to stymie innovative 
technology. 
"They have tried, successfully, to stop 

us for 18 years," Dettmar said. ' They have 
done a lot of damage. If everybody had 
that type of attitude, we would still be 
driving horse and buggies!' 
He noted that light-

ning rod technology 
dates back 250 years 
and maintained that 
it can no longer meet 
the needs of modem 
technology. 
"There will always 

be a market for light-
ning rods, but with 
the increase in high 
technology, such as 
mainframe com-
puters, they don't do 
the trick anymore 
Dettmar said. 
LEC and other 

companies sell dissi-
pation systems to 
broadcasters and other customers. They 
say that these systems dispell lightning 
strikes by creating a charge opposite the 
cloud's polarity charge as it passes over 
a protected tower during a thunderstorm. 
Dettmar claims that other dissipation 

systems are actually hybrids and there-
fore not as effective as the LEC system. 
According to the company, the 
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patented LEC Dissipation Array System 
(DAS) uses a large array of metal points, 
which looks like an umbrella attached to 
the top of the tower. 
The system slowly removes the cloud 

charge through an ionization process, 
which eliminates the lightning strike 
potential before the current becomes a 

Dissipation 
Array (IONIZER) 

Ground 
Current 
Collector 

lightning bolt. 
Dettmar said lightning rods are differ-

ent in that they act as a diversion path for 
lightning to discharge the energy. 
LEC, however, contends that lightning 

rods encourage strikes and do not guar-
antee that antenna and broadcasting 
hardware will not be damaged by a strike. 

Custom-made 
Each LEC dissipation system is custom-

designed. The top-of-the-line system 
costs about $15,000 and to be totally effec-
tive, requires the LEC Chemrod ground 
system and AC surge protection, accord-
ing to Dettmar. 
The company introduced a new prod-

uct called the Spline Ball Ionizer, which 
although it is not 100% guaranteed 
against strikes, provides significant pro-
tection for under $2000, Dettmar said. 
There are several LEC systems in use at 

stations around the country and in 
Canada. The system also is used by vari-
ous military, police and business applica-
tions including NASA and the Federal 
Express hub in Memphis, TN. 

Several stations that use LEC's prod-
ucts say the technology has elminated 
most lightning strikes, which were quite 
common prior to the system's installation. 
"We haven't been hit by lightning in 

years;' Canada station CKLW-FM CE 
Wally Dowhan said. "It works for us!' 
Dowhan said the Windsor, Ontario, 

station used to average 12 outages a year 
attributed to lightning strikes prior to the 
system's installation in 1973. 
WVUD in Dayton, OH, also suffered 

through numerous outages prior to in-
stallation of a LEC system in 1982. 

Dissipation works 
"I think the array system has definitely 

helped this station," WVUD CE Walt 
Biggs said. 
He said there have been a few outages, 

but they were caused by AC interuptions. 
His station does not have LEC's ground 
or surge protection systems. 
Despite LEC's claim of a lightning rod 

bias at NFPA, spokesman Rich Bielen 
said the dissipation system has not been 
recommended because it has not proven 
itself to be reliable. 

"It's still up in the air as to whether it 
works or not," Bielen said. "The NFPA 
Technical Committee has not seen any 
data that shows lightning won't strike 
with the system!' 
With regard to the lightning rod indus-

try's alleged influence at NFPA, he said 
the technical committee is composed of 
18 members, of which only six can be 
manufacturers of fire protection equip-
ment. 
Bielen said there are only three light-

ning rod manufacturers with representa-
tives on the committee: Thompson Light-
ning Protection Inc., the Lightning Pro-
tection Co., and AC Lightning Security 
Inc. 
For information, contact Hans Dettmar 

at 303-447-2828, Wally Dowhan at 519-
258-8888, Walt Biggs at 513-229-2041 or 
Rich Bielen at 617-770-3000. 

GET YOUR 
STEREO 
AUDIO 
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Iwith our precision 

distribution 
amplifier! 

Model 272 
Stereo Audio D.A. 
• 3 Stereo outputs 

• +1- .05 dB 20 - 60 KHz 
• Channel isolation >85 dB 

• Tracking <0.1 dB 
• +24 dBu output 

• -12 to +30 dB gain adj. 

Moderately Priced 
Model 270 • 1x6 mono D.A. available! 
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Studer Revox America, hic. • 1425 Elm Hill Pike Nashville, TN • 37210 (615) 254-5651 
New York (212) 255-4462 • Los Angeles (818) 780-4234 

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

Five C-notes. Five C-spots. Half a G. 
We're talking 500 bucks that stays in your pocket when 

you buy a Revox C270 2-channel or C270 'Time Code 
machine at our new price points. 
And we're not just talking tough on price, either. We're 

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

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

Revox C270 1/4 tl 2-channel Recorder 
Dolby HX® Pro and proprietary phase compensated audio 
electronics, seamless and gapless punch-in and punch-out, 

integral scrape-flutter filter in the head assembly, constant 
tension servo-controlled editing, ...all standard (and more) on 
the C270. and every machine in the C270 line. 
New price: under $3,500. 

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

Call us direct, or call your Studer Revox Professional Products Dealer for 
information about the complete line of Studer Revox Professional Products. 
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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." 

TAI\NOY 
Professional Products 

Readers 
(continued from page 5) 

overnight. But, the Class A-1 petition 
could sure hurt radio in a hurry—AM 
and FM. 
The band is already overcrowded. Due 

to the receiver capture ratio, a Class C 
adjacent can override a Class A local at 
a distance of 150 miles. In fact, the Class 
Cs should have their power reduced. If 
50 kW will compete in New York City, 
you sure don't need it anywhere, espe-
cially considering that Class Cs in poorly 
populated states often have 100 or more 
translators. 
But back to the A-1 proposal. Consider 

that many AMs could have picked up a 
Class B license for the asking in 196Z but 
they were simply short-sighted tight-
wads. 
I heard lots of owners say, "I don't 

want FM and have to stay on until ten 
PM." Another constant complaint was, 
"I don't want to have to go stereo to com-
pete with the other FMs—why, I'd have 
to replace my board, tone arms ... and 
that stereo fad won't last anyway!' 
Now, let's look at the errors in logic 

presented by the A-1 proponents in the 
RW article: The use of Class D "space" 
would be short lived. The biggest prob-
lem is with AMs in metro markets. Many 
rural AMs are able to serve their au-

Respond 
dience, where a local daily newspaper 
isn't even published. But in the city, 
there isn't even Class D space avail-
able. 
And what about TV Channel 6? No, 

there would be immediate requests to 
move into the commercial band. 
How can the proponents expect to 

serve their area with ten watts FM, when 
WNRK's 42 watt PSSA signal is inade-
quate? There would be instant clamor for 
more power for A-1. 
Consultant Richard Arsenault notes 

that "skywave interference" is a big fac-
tor in AM's troubles. Well, FMs don't 
have any skywave signal. This was a 
stumbling block for the medium for de-
cades. And skywave interference could 
be reduced in one fell swoop with im-
plementation of horizontal antennas. 
How about it, are AMs ready to serve 
their market, instead of someone 
else's? 

Finally, is this really a "community 
service" issue? Arsenault was quoted as 
saying, "AMers cannot serve their 
listeners, or compete with FMs for adver-
tising revenue." WNRK President Al Cam-
pagnone said, "It's like playing the ra-
dio sales game with both hands tied." 
WCIR AM owner Dave Taylor said, "It 

would be dynamite if something like this 

It's Not Just A Phase 
Were Going Throu 
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 

Air 

• 0 

- 
I , 

Tannoy North America. Inc. 900 Gage Ave.. Unit 1, Kitchener, Ont., Canada, 14211( 2C8 

Telephone (519) 745-1158 Tale: 069-55328 Fair ( 519) 745-2384 

happened." He is right! If we further 
clutter up the FM band—crank up the 
modulation to compete (thus decreasing 
separation, while increasing distor-
tion)—and further degrade radio in 
general, we may all be petitioning the 
Commission for a second cable system 
in our markets to get our signals to the 

public, while print media and TV take 
advantage of our in-fighting. 
Dynamite, huh? It would blow all of 

us to Hades! 
L.K. "Bud" Price, President 

Berrey-Price Communications 
and GM, WIM-FM 

Rushville, IL 

Lottery Plan Nixed 
(continued from page 8) 

of licensees must not be left in the hands 
of a ping-pong ball or the roll of dice." 
The NAB also noted that the FCC has 

"an extremely heavy burden" from Con-
gress to demonstrate that lotteries 
should be utilized in licensing full-
service broadcast stations. 

In particular, the organization said a 

cost-effective to apply in a lottery and 
won't apply." 
The Community Broadcasters Associ-

ation, a trade group representing low 
power television that goes through the 
allocation process by lottery, did not 
recommend lotteries for widespread use. 
"Even those LPTV applicants who ac-

cept lotteries out of economic necessity 

...(The NAB) said a lottery 
system would handicap daytime-only 
licensees, local residents and 
female applicants. 

lottery system would handicap daytime-
only licensees, local residents and female 
applicants. 
The National Black Media Coalition 

(NBMC) was another vocal commenter 
opposed to a lottery, in favor of a system 
which singles out those with true broad-
cast interests. 

No real benefit 
"While minorities would have a 

greater weight in lotteries ... (they) 
would likely only increase the number 
of minority front applications," NBMC 
said. "Genuinely interested minority ap-
plicants, those who apply now in hear-
ings because they do not fear scrutiny of 
their comparative qualifications, local 
minorities motivated by a desire to serve 
their home communities, won't find it 

resent the fact that lotteries attract specu-
lators and resent being disappointed by 
the bounce of a ping-pong ball in a drum 
and seeing construction permits being 
awarded to some applicants who never 
build their stations and either sell or ul-
timately abandon their permite the as-
sociation said. 
Two separate filings representing 

numerous applicants currently before 
the Commission also opposed the lot-
tery system. 

... No drastic overhaul of the com-
parative hearing process is needed!' one 
group stated, "just some fine-tuning (of 
comparative renewal)." 

For additional information on the lot-
tery issue under Docket MM 89-15, con-
tact Andrew Rhodes at the FCC, 
202-632-7792. 

ilgELAP 

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°/o, and much more... 
Our uncluttered panels and autoranging voltmeters make these measure-
ments a dream. 

AIBl31 

E  LAR 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. 

Circle 86 On Reader Service Card Circle 10 On Reader Service Card 



July 12, 1989 Radio World 13 

AM Plan Supported 
(continued from page 1) 
Commission would make a full public 
interest evaluation—assessing the 
amount of AM interference to be 
reduced as well as the effect on levels of 
broadcast localism if particular contin-
gent applications were filed," NAB said. 
NAB advised that the FCC should ac-

cept contingent applications only where 
one of the applicants proposes to cease 
operation, which would help bring final-
ity to the process and would avoid the 
possibility of the same applicants return-
ing time after time to adjust interference 
patterns. 
The organization also said it would be 

impossible for the Commission to deter-
mine whether a particular community 
maintained adequate local broadcast 
service following the grant of a particu-
lar set of contingent applications. Thus, 
each proposal should be examined case 
by case. 
NAB added that policies to be adopted 

in the proceeding should be im-
plemented following resolution of 
several pending documents regarding 
AM improvement. 
"Once these revised standards are in 

place, the Commission will be in a more 
effective position to begin its assessment 
of the class of contingent applications 
which we believe the Commission 
should accept and process on a waiver 
basis," the NAB said. 

Little negative to say 
Others filing comments had little 

negative to say about the proposal. CBS 
said it represents a significant step to-
ward a less cluttered AM dial. 
The suggested changes would "give 

broadcasters more flexibility to reduce 
interference and delete inefficient AM 
operations," the network said. 'Accord-
ingly, the Commission will ensure that 
the public will benefit from a higher 
quality and more reliable service and 
that some stations will emerge with im-
proved facilities, better to serve their 
listeners!' 
The network disagreed with charges 

that the changes would promote 
"negotiated interference," in which 
broadcasters negotiate between them-

Running out of room? 
Plenty of rooms 

in here. 
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LocKer reverp/echo-one of 70- broadcast-
engineered H3000B audio effects you can use 
"right out of the box". The powerful and versatile 
Broadcast Ultra-Harmonizer* is also amazingly 
affordable—put it to work for you. 

RADIO'S MOST COLORFUL BLACK BOX 

Eventide 
07643 he next step 

selves the levels of interference they will 
cause and receive. 
"Were CBS to share this view, we could 

not support the proposals under con-
sideration here it said. 

Unethical not likely 
The Association for Broadcast En-

gineering Standards (ABES) also said it 
felt assured that such unethical agree-
ments were not likely under the pro-
posal. 
"There is all the difference in the world 

between a system of rules that per-
mits existing instances of destructive 
interference to be eliminated, under 

close and reasonable Commission su-
pervision, and the idea that licensees 
or mere applicants might be encouraged 
to enter into agreements that condone 

(The proposal) 
represents a 
significant step 
toward a 
less cluttered 
AM dial. 

the creation of new interference areas," 
ABES said. 
Added the Corporation for Public 

Broadcasting, "Up to this point in this 
rulemaking, the Commission has dis-
played both thought and creativity in de-
veloping the appropriate safeguards and 
limitation's for negotiated interference ar-
rangements between AM stations!' 
Group W applauded the proposal, 

commenting that reducing interference 
is the single most critical method for im-
proving AM quality, even if it means that 
some AM stations reduce their service 
areas or go dark. 
"Our goal should be to provide the 

maximum number of persons with a 
clear interference-free service, while en-
suring that all geographic areas of the 
country receive an appropriate level of 
service," the company said. 
For more information on Docket MM 

89-46, contact Diane Hofbauer at the 
FCC, 202-254-3394. 

A clean, crisp, functional A d 

design that 

places wires out of 

the way, where they 

belong, where everything is lined up 

and easy to reach. A design that 

suspends turntables from furniture, 

to avoid vibration. A design that's 

comfortable, so your personality 

won't get tired - even on long shifts. 

And if your station features program-

ming with dual announcers, consider 

our Talk Show/Interview Option. This 

option allows eye-to-eye contact for 

a more natural sound. 

The furniture is built to the high 

standards of Grand Rapids' famed 

fine furniture industry. All outer sur-

faces are covered, using Formica,' 

or laminated plastic. Inner surfaces 

are protected by a sealed coating. 

Leveling devices are installed at 

each corner.. kick panels are placed 

in all the right places 
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THREE MORE REASONS TO BUY RS SERIES CONSOLES 

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

1. PAUL McLANE 
"Customers call me constantly 
to say how pleasantly surprised 
they are by the features and the 
sound of this console. Now 
they're calling back to place 
second and third orders. It 
certainly makes my job easier" 

FI GERRETT CONO VER 
"No one makes a better 
console for the money, not 
Pacific, not Arrakis. And no one 

else offers toll-free, all-night tech 

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

These guys are pretty busy these days, because 

RS Series consoles from Radio Systems are 
shipping to studios around the world. 
They serve in radio and television 

facilities, at major satellite 
and business networks, 
even on a U.S. aircraft Rama SYS 

3. BILL WOHL 
"We needed a console to 

complement our top-notch turnkey 
services and custom cabinetry. 
The RS Series is perfect. It's easy 

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

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

number is growing daily. Find out 
what keeps the RS-3 hopping. 

Call 800-523-2133 for more 
information about RS 

Series consoles. TEMS INC. 
110 High Hill Road • PO. Box 458 • Bridgeport, NJ 08014-0458 

609 467-8000 • 800/523-2133 e FAX 609 467-3044 
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PRC Highlights Digital Audio 
by Chris Durso 

San Francisco CA The theme of the 
1989 Public Radio Conference was 
"Think Radio," but for engineers it was 
"Think Digital Radio." 

Digital audio is "out of control," accord-
ing to Ken Pohlmann, an author on digi-
tal audio and director of the music en-
gineering program at the University of 
Miami. That was the message he brought 
from a recent AES digital audio confer-
ence in Toronto. 
Opening the engineering track of the 

Public Radio Conference held here 17-21 
May was a "Digital Audio Crash Course!" 

Behind the scenes 
A main area of research in digital au-

dio is in data compression, according to 
Pohlmann. This translates to less than 
real time data dumps and more storage 
time in less media, meaning less cost. 
Since data compression results in 

reduced bandwidth requirements, there 
may be some future application to trans-
mission of digital audio direct to con-
sumers in much less spectrum than is 
currently required. 
An exciting revelation concerning dig-

ital audio was NPR's commitment to be-
come a leader in using digital technolo-
gies in radio broadcasting from NPR 
President Douglas Bennet. 
He maintained that this commitment 

ensures that NPR will always be on the 
cutting edge of technology and breathes 
new life into the "reputation for excel-
lence" that NPR so painstakingly earned 
in the 1970s. 

Points of interest 
One area in digital audio the confer-

ence examined was direct digital synthe-
sis (DDS), which represents pain to most 
radio engineers. 
In the process, the NCMO (numeri-

cally controlled modulated oscillator) uti-
lizes DDS to create and modulate an RF 
signal. The military has used NCMO in 
different forms for many years because of 
the flexibility (ie., security) that it offers 
for data transmission. 
The frequency of the digitally gener-

ated signal is controlled by the applica-
tion of a digital number. The modulation 
also is applied as a digital number either 
from an analog-to-digital converter or 
directly from a digital source. 
The type of modulation is determined 

by user defined parameters. Perfect AM, 
FM, DSB, SSB, FSK and other modes are 
obtainable. Even the stereo multiplex sig-
nal can easily be created using the 
NCMO. 
Since numbers can be "crunched" in 

the digital domain by the NCMO, no dis-
tortion generating peak limiters are 
necessary using this modulation 
scheme. 
A prototype system for FM broadcast 

use is soon to come, according to Bob 
Zavrel of Digital RF Solutions. Zavrel 
said Digital RF Solutions is talking with 
manufacturers of FM broadcast exciters 
about the research and development 
necessary to make NCMO a reality in 
the marketplace. 

The digital studio 
Looking at digital audio workstations, 

the tools that allow audio engineers to 
manipulate sounds in the digital do-

main, a panel of manufacturers dis-
cussed their application in public radio. 
The message was that to get a feel 

about what these workstations do, you 
must ask what they won't do. If the task 
can be performed in the production 
room of a facility chances are it can be 
done faster and easier using a digital 
workstation. 
The workstation is basically a com-

puter that crunches, splices, sweetens 
and mixes audio. 
Workstations offer increased efficiency, 

repeatable mixing and editing, mini-
mum noise and distortion, and time 
compression. With a workstation, non-

destructive editing can be performed 
over and over again. 

Prices for workstations vary greatly as 
do capabilities. One of the largest cost 
factors involved is in hard disk memory. 
Some 720Mb of disk space is required to 
store one hour of stereo audio at a 50 
kHz sample rate. Remember that the 
sample rate must be at least twice the 
highest audio frequency desired. 

Points of evaluation 
Another factor to consider in worksta-

tions is the type of archival that the sys-
tem supports. Most of the larger systems 
can archive data (sound) on optical disk 

or RDAT. Although the load/unload time 
is much shorter with the optical disk, the 
cost of long-term storage on RDAT is 
much lower. 
One of the evolutionary problems with 

the current generation of workstations is 
the complete lack of standardization of 
format for the digital I/O port. Standardi-
zation needs to be addressed as these 
workstations find their way into every-
day use in the broadcast environment 
over the next decade. 
A highlight of the conference was 

the hands-on demonstration of a num-
ber of workstations. Manufacturers ran 
their gear through its paces and, judg-
ing from the "oohs" and "oohs" in the 
room, digital audio workstations have 
definite applications in the modern 
radio broadcast facility. 

(continued on page 16) 
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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: 
o Full broadcast remote control (not a hard-wired remote, like most other machines). 
Rear-panel ports for automation and serial interface. El Thirty cut, random 

access memory. o EOM signals and relay closures. o Automatic cue-to-cut. 
D Cart machine style buttons and dubbing. o Sampling rates for recording at 
44.1 and 48 kHz. D Balanced audio inputs and outputs. o "Next" and "Last" 
functions for quick cut re-cue. ID Industrial-grade head life. D 16-bit linear DIA 
conversion. D Logging data. D Total harmonic distortion <.0055%. El 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 • PO. Box 458 • Bridgeport, NJ 08014-0458 

609 467-8000 • 800/523-2133 • FAX 609 467-3044 
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Digital Audio Focus of PRC '89 
(continued from page 15) 
In other areas NPR Assistant General 

Counsel Karen Christensen said the next 
three years are critical for translator ex-
pansion in public radio. 

Freeze on licensing 
A freeze exists on new translator 

licensing under terms the FCC adopted 
in March. But NCEFM translator appli-
cations on reserved NCEFM channels 
are exempt from this freeze. 

In a session on "The Nuts and Bolts 
of Translator Implementation," public ra-

dio engineers were given a checklist for 
preparing an application for an FM 
translator or booster that is unlikely to 
be challenged on technical grounds. 

now is the time to move. 
Mike Starling, senior engineer for NPR 

engineering and operations, said NPR 
will begin to advise member stations 

A lot can be learned from the land mobile 
business about the careful use of hardline, 
cavities, circulators and isolators. 

The tone of the translator session was 
clear. If a station is consideripg the use 
of an FM translator or booster station, 

when translator applications, which may 
encroach on that station's service area, 
have been filed. This service is designed 

Be prepared. 
For the 

first real 
improvement 
in AM sound 
in more than 
a decade. 

The future offers real promise for AM radio. 
NRSC AM radios are almost here, factory-installed 
in new cars. Soon, home stereos and portable 
sets will also be NRSC-equipped. 

NRSC (National Radio Systems Committee) 
has created a voluntary national transmission 
standard that makes wideband high-fidelity AM 
radios practical. As broadcasters adopt the NRSC 
standard, receiver manufacturers can extend and 
flatten their frequency response without risk of 
increasing the audibility of interference. 

Is your station prepared? 

The 9100B NRSC-standard OPTIMOD-AM® 
is the first choice of AM stations concerned 
about improving their sound to compete with 
FM. OPTIMOD-AM sounds great on both the 
new NRSC receivers and on the millions of 
narrow-band receivers already in the field that 
will be in use for years to come. 

When replacing older-style processors with 
OPTIMOD-AM, stations experience a significant 
increase in coverage area. And when replacing 
any processor, stations experience a dramatic 
improvement in sound quality, on both voice and 
music, with no sacrifice of loudness. 

Superior sound is an important part of an 
overall strategy to increase ratings and profits. 
With OPTIMOD-AM, your announcers' voices 
will have presence and impact, while still 
sounding very clean. Music will have real bass, 
with punch and warmth, not boom. The highs 
will seem to open up. And loudness and tonal 
balance will be consistent from source to source. 

OPTIMOD-AM can be configured to operate 
optimally in mono, C-QUAM® stereo, or Kahn 
stereo. Mono units can be field-upgraded later to 
stereo by simply plugging in additional cards. 

Be prepared. Call your Orhan Broadcast 
Products Dealer for more information on 
OPTIMOD-AM 9100B, or call us direct. 

«bon 
a division of AKC; Acoustics, Inc. 

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

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

8 OPTIMOD-AM is a registered trademark of Orban Associates Inc. 

C-QUAM is a registered trademark of Motorola, Inc. 
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for smaller member stations that cannot 
afford to hire a consultant on a regular 
basis to provide that information. 
On the practical side, the translator 

session dealt with case histories of trans-
lator implementation from the working 
engineer's point of view. 
The lesson: A lot can be learned from 

the land mobile business about the care-
ful use of hardline, cavities, circulators 
and isolators. 

FMX ... continued 
Another issue examined is where the 

FMXne stereo extension system stands 
with public stations. In a session on "The 
FMX Controversy" public radio en-
gineers related their experiences with 
FMX. 
No one reported any real negative ef-

fects due to FMX in the baseband and 
one station felt FMX was a real success 
in its market. 
There was a general consensus that 

since the addition of FMX to the base-
band requires careful attention to trans-
mitter tuning to reduce synchronous 
AM, this alone has improved the perfor-
mance of a number of transmitter plants. 
Broadcast Technology Partners (BTP), 

which markets FMX, declined to partic-
ipate on a panel which would have ex-
amined the FMX system in light of a 
negative study done by Amar Bose of 
Bose Corp. and MIT. 
BTP said it did not want to give Bose 

a platform. Bose declined to attend cit-
ing other commitments. 
Dave Evans, CE, KALW, San Fran-

cisco, suggested that 13TP supply public 
radio outlets in the top 100 markets with 
FMX units to facilitate independent 
evaluation of the system. 
While topics for the engineering ses-

sions were timely and meaningful, fewer 
than 30 stations were represented by en-
gineering personnel. 
The 1990 conference will be in 

Washington, DC. 

NRSC Meets 
(continued from page 9) 
to send out for comments by mail a pro-
posal for specifications of a certification 
mark for improved AM radios. 
The proposal would require only that 

radios carrying the mark be NRSC 
deemphasis-compliant, and not neces-
sarily be stereo nor include the ex-
panded band or other features. 
The proposal would also define AM 

receivers carrying the mark to have a 
bandwidth from 85 Hz to 7.5 kHz which 
represents a compromise between the 
full 10 kHz bandwidth allowed by the 
now-mandatory NRSC standard and the 
5 kHz, and in crowded parts of the AM 
dial, 3 kHz required for acceptable night-
time listening. 

Several broadcasters present said 7.5 
kHz is acceptable, but at least one re-
ceiver manufacturer said that if 7.5 kHz 
were a requirement of the certification 
mark, "we're simply not interested!' 
In addition to defining technical 

aspects of the trademark, the proposal 
calls for promoting the new radios 
through AM stations and calls for im-
plementation of the new trademark as 
early as the middle of next year. 
A meeting on the marketing aspects of 

the certification mark was slated at the 
EIAs headquarters in Washington, DC 
for 7 July and the next full NRSC meet-
ing is set for just prior to Radio '89 in 
New Orleans in mid-September. 
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Return to Wobegon 
(continued from page 1) 
a soothing experience. There's music, 
usually jazz, country and gospel, some 
comedy routines with sound effects and 
the "News from Lake Wobegon"-
storytelling monologue by Keillor. To the 
audience, it's a simple, back-to-basics 
kind of show. Must be simple to produce 
too ... right? Wrong! 
This performance used 37 micro-

phones, four mixing consoles, two 24-
track tape machines, two satellite uplinks, 
several miles of audio cable and enough 
processing equip-
ment for several ra-
dio stations. If the 
program sounded 
simple, that may 
have been a bigger 
illusion than Lake 
Wobegon itself. 
Lynne Cruise, for 

many years techni-
cal director of the 
original PHC from 
St. Paul, MN, and 
national broadcast 
coordinator for this 
farewell perfor-
mance, oversaw 
several intercon-
nected "islands" of 
audio mixing and 
processing gear. 
Each of the 37 

microphones was spl t three ways, with 
individual mic feeds going to the house 
sound system, the broadcast mixing sta-
tion and to a mobile recording truck 

from LA's Record Plant equipped with a 
44-input audio console and two 24-track 
tape machines. 

Assembling the crew 
"My job was to get a bunch of people 

who are really good at what they do to-
gether and let them do their jobs:' 
Cruise, now an LA-based audio pro-
ducer, said. 
One of those people was broadcast 

mix engineer Jim Anderson, a New York 
City-based audio engineer who has 

recorded 19 jazz albums already in 1989. 
Anderson mixed Keillor's Carnegie Hall 
appearance last year and handled mix-
ing and recording chores on the 13-city 

THE WORLD'S BEST RPU SYSTEM 

JUST GOT BETTER 
Our new optional noise reduction system is extending the horizons of remote 

broadcasting. By combining the benefits of audio companding and adaptive 
filtering we have made remotes possible with reciever signal levels as low as 

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

room. 

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

board replacing an existing board) factory installed in a RPT-30 (pictured 

above), APT- 15 or RPT-2 transmitter and one board factory installed in a 

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

Factory installation with new order $400.00 

Factory installation and Re-Test with operating used transmitter and 

reciever models listed above. $500.00 

MARTI 
(Call for scheduling) 

The performance-value leader in Broadcast Equipment. 

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

Keillor tour that preceded this broadcast. 
Anderson sat on the right of the stage 

in front of two mixing consoles—a 
Soundcraft 200B 24-channel board and 
a Studer 269 12-channel board. He 
monitored the mix entirely on a "gray 
market" pair of Sony CD900 consumer 
headphones. 
"Every engineer whose ever heard 

these headphones goes crazy over 
there Anderson said. "You can only get 
them in Japan, and now Sony's discon-

Jim Anderson (top) and Brian Killian make 
adjustments to the broadcast mixing island 
before rehearsal. 

tinued them. They're a real prize if you 
can find a paie 
Most of the microphones on stage 

were supplied by beyerdynamic. Keillor's 
primary mic was the MCE 81 handheld 
condenser. "It has high gain before feed-
back and good handling:' Anderson 
said. The other prime vocal mics were 
MC 734 and MCE 80s. 
A "big fan" of beyerdynamic ribbon 

mics, Anderson used the M160 on over-

heads and highhats. The bidirectional M 
380 was used as kick drum mic. And MC 
737 long shotguns were used as primary 
audience pickup mics. 
Anderson used his personal Neu-

mann SM 69 stereo microphone for X-Y 
pickup of an on-stage fireworks display, 
his B & K 4007 for snare and a row of five 
Shure SM 57 dynamics to supplement 
pickup of the audience. 

Keillor's MCE 81 and three primary 
MC 734 condenser vocal mics were 
processed through premium John Hardy 
Company M-1 mic preamps. "The mics 
are phantom powered and pre'd to al-
most line level, running about 30 dB of 
gaie Anderson said. 

Listeners won't know 
In the broadcast processing rack, dbx 

900 gear was used for gating and limit-
ing and a Lexicon 200 for creating 
room ambience. "There's an acoustic 
established by the size of the room," 
Anderson said. "I try to work with 
that in the reverb that I add. In a room 
like this (Universal Amphitheatre) it's 
unusual because it so dead ... dry. 
I'm going to create ambience for it with 
the Lex 200." 
On the stereo broadcast mix, Ander-

son said he plays it conservative on a live 
show. "The drums are full spread. Bass 
is up to center. Piano is 90° X-Y miking. 
I run Garrison and the primary singers 
all slightly off center ... left or right. 
"Though Garrison will change mics 

during the show, the listener will not 
know it," Anderson said. "We try to keep 
the setup flexible, not to try to rein in the 
talent. They need to be able to walk any-
where on stage and do anything they 
want." 
Anderson's feed was routed directly to 

a mobile satellite uplink behind the the-
atre that beamed the audio signal to 
Westar IV. 
As a backup, a pair of 15 kHz matched 

stereo telephone lines from Pacific Bell 
carried the program feed to local affili-
ate KUSC's uplink on the other side of 
the city. An uplink switchover coule 
have been made in less than a minute 

(continued on next page) 
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(continued from previous page) 
if the primary dish failed, Cruise 
predicted. 
In case of total system failure, a 24-

track recording of a non- broadcast con-
cert performance made the night before 
in the Universal Amphitheatre was roll-
ing behind the live show and would 
have been used as an emergency backup 
if the live feed were lost. During the 
broadcast, transmission supervisor Bill 
Kappelman monitored all the outgoing 
sound feeds for quality. 

Broadcast and house mix 
Coordination of the radio mix and 

house sound system mix was essential 
to the success of the show, Cruise noted. 
"The house sound is very much part of 
the broadcast because you hear it come 
back over the mics," she said. "They are 
not two separate events. We pay quite a 
bit of attention to making the house 
sound intelligible so that people in the 
audience will respond. It's important to 
remember that we have one soft talker 
who is the main event." 
Randy Siegmeister of Maryland 

Sound, Silver Spring, MD, assisted by 

"It's important to 
remember that we 
have one soft 
talker who is the 
main event." 

house sound coordinator Patrick Baltzell, 
mixed house sound from a station in the 
midst of the sold-out arena. 
Mixer Ed Greene, watching the stage 

action via video camera, manned the 
board in the Record Plant truck behind 
the theatre. The tapes will be used for 
"future product," Cruise said, such as 
audio cassettes and broadcast syndica-
tion in foreign countries. 
A fourth engineer moved among the 

three sound mixing islands, fixing prob-
lems. Brian Killian, chief maintenance 
engineer, spent a good part of the day 
prior to broadcast chasing down a sticky 
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Tape operator Tim McColm tvveas a 24-track 
machine in the Record Plant truck. 

ground loop, and after solving that prob-
lem, spent more time zapping buzz and 
hum in some of the audio snakes. 
During the broadcast, all the sound 

mixing islands and the lighting operators 
were tied by headset communication 
with stage manager Steve Koeln. 
A nine-year veteran of A Prairie Home 

Companion, Koeln was the point man to 
fix any problems popping-up during the 
show. "If a problem is going to appear 
it tends to happen one minute before 
broadcast," Koeln said with the expres-
sion of a man who has seen it all. Koeln's 
worst enemy: "hums and buzzes." 

"It sounded great" 
So with all the potential problems, 

how did this special broadcast come off? 
"The signal was perfect. It sounded 

great. It really was wonderful," declared 

an elated Cruise after the two-hour pro-
gram. The primary uplink worked flaw-
lessly. No hum or buzzes crept into the 
show. The 6,000 people in the audience 
at the Universal Amphitheatre heard ev-
ery nuance of this latest saga from Lake 
Wobegon. 
As for Anderson, he said only after 

you have "Powdermilk Biscuits and Hello 
Love swimming past you at the mixing 
console" do you appreciate the level of 
complexity and quality demanded by a 
show like A Prairie Home Companion. 
Only by recognizing the system com-

plexity and talent necessary to produce 
a show like A Prairie Home Companion, 
can one begin to understand its story-
book appeal to millions of devoted 
listeners. 
And that's the news from Lake Wobe-

gon. 

The mie mixer you would have designed 
yourself the Shure M267. 

The Shure M267 has become one of the 
most well-known and widely used mix-
ers in the broadcast industry. One look 
at it will tell you why. 

The M267 gives you the features 
you've told us were most important. 
Every channel has a mic line level switch 
for maximum flexibility. There's also 
a built-in limiter to keep the M267 from 
overloading at critical moments. The 
unit contains a built-in battery pack 
that utilizes three standard 9-volt bat-
teries. Phantom power 
and a peak LED are 
standard, too. 

The M267 oscillator provides a clean 
1 kHz tone, and is located on the front 
of the unit for simple access. The head-
phone output is also on the front and 
includes a level control. IC design, 
along with active gain controls, provides 
greater headroom and quieter operation. 

For location work or even studio 
post-production, the M267 carries 
on Shure's reputation for reliability 
and ruggedness. 

For more information, call or 
write Shure Brothers Inc. 222 Hartrey 

SHURE Avenue,02  (3E;v2a)n8s t6o6n-,,)I5L 6 53. 

Fax (301) 656-5341 

(301) 652-8822 (800) 368-5754 
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Double-Checking Connections 
by John "Q" Shepler 

Rockford IL If there's one thing we do 
around radio stations, it's run wires. We 
have ceilings and trenches full of 
shielded pairs. 
The underside of the console has bun-

dles more of mic cable, audio patch 
cords, twisted pairs and multicolored 
who-knows-what. Many of those wires 
carry audio from program sources. Are 
you sure they're hooked up right? 

Straight wires are supposed to be 
transparent to high quality audio. Why 
is it then that you can hook up two top 
quality pieces of audio gear and get a 
crummy sound? 
The answer lies more within the 

equipment than with the type of wire. 

Source and termination 
When audio travels from one place to 

another, it has a source and a termina-
tion. The source generates the signal and 
the termination receives it. For instance, 
the output of a cart player is the audio 
source and the board channel is the ter-
mination. 
Now, both the source and termination 

have their own characteristics and those 
characteristics better match—or else. 
The characteristics we're interested in 

are levels and impedances. Broadcast 
equipment has long been standardized 
on a line level of approximately 0 dBm 
at 600 ohms. It's a standard handed 

down to us by the telephone industry 
where such things are sacred cows. 
The introduction of home-type audio 

equipment such as cassette decks and 
CD players, as well as the characteristics 
of solid state amplifiers have eroded this 
standard to some extent. However, it is 
still the best standard operating proce-
dure we have and you have to be care-
ful about what you plug into what. 

The match game 
What you want to do is match im-

pedances and levels. Sometimes this in-
cludes picking the right type of wire and 
sometimes the wire doesn't matter. More 
on that in a minute. 
Take a look a Figure 1. Here are three 

typical connections. The first, labeled A, 
is called a bridging termination. The 
source is the output amplifiers on the left. 

-TIPS 
A terminating resistor is connected 

right at the output of the amps. Its value 
is the one specified by the manufacturer. 
For broadcast gear, that is 600 ohms. For 
home equipment it might be 10K or 
100K. 
The termination on the right is a bridg-

ing amplifier. The amplifier's input has 
resistors that are many times the value 

FROM THE ALLIED 
TECHNICAL NOTEBOOK 
HENRY PROUDLY ANNOUNCES THEIR NEW U.S.D.A. 
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and the versatility is high! 

U.S.D.A. 
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of the terminating resistors, thus, they 
do not offer any load of their own. 
Remember parallel resistors? If a high 

resistance and a low resistance are in 
parallel, the result is a value very close 
to the lowest resistance. 

Significant capacitance 
If the termination is 600 ohms or lower 

and the wire is run within the building, 
the resistance and capacitance of the ca-
ble won't show up. However, if the ter-
mination is something like 47K for a 
phono cartridge, then cable capacitance 
becomes significant and you better keep 
that connection short. 

The capacitive reactance of the wire is 
a high impedance in parallel with an-
other high impedance (47K) and can be-
come significant if the line is longer than 
a few feet. 
The diagram labeled B is the same as 
A except that the terminating resistor has 
moved from the sending end to the 
receiving end of the line. The receiving 
end is terminating the line now. 

If the wire is disconnected at the ter-
mination there is no load at the source, 
which is important with tube equipment 
or transmitters that must have matched 
loads, or else they'll burn up. Solid state 
studio equipment like boards, tape decks 
and preamps, doesn't have that bad habit. 
Note that while connected, A and B 

look identical to the line. The 600 ohm 
termination resistance swamps out the 
capacitive reactance of the line and is 
much greater than the wire resistance. 
Therefore, the connecting wire is indeed 
transparent to the audio. 
This is not true for case C. This looks 

like a bridging connection with a long 
wire to the high impedance amplifier in 
the terminating equipment. The line 
sees the two "build-out" resistors in se-
ries as the load across the line. 

If this impedance is significant, such 
as 10K or higher, the capacitance of the 
cable becomes significant and acts to roll 
off the higher frequencies. This is why 
you don't hook long wires to phono car-
tridges, tape heads, or crystal mics. Even 
the outputs of CD and rack mount cas-
sette players can be high enough in im-
pedance that 25 feet of wire will degrade 
the sound. 

(continued on page 32) 
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A Detailed Guide to 
NRSC-2 Compliance 
by Harold Hallikainen 

San Luis Obispo CA Now that the 
Commission has made the NRSC-2 
(transmission) standard mandatory, let's 
see what you need to do to comply. 
As mentioned last month, many peo-

ple thought the annual "proof" (equip-
ment performance measurement) was 
deleted in the FCC's deregulation at-
tempts. 

INSIGHT ON 
RULES 

While the audio measurements (and 
the audio specifications) were deleted, 
the RF measurement requirements were 
actually made more difficult (although 
the RF specifications did not change un-
til NRSC-2 was adopted). 
Looking back in my 1984 copy of the 

Rules, section 73.1590 required audio 
and RF measurements to be made at 
least once each calendar year (with no 
more than 14 months between measure-
ments). 73.1590(1)(b)(v) required "meas-
urements or evidence showing that spu-
rious radiations, including radio fre-
quency harmonics, are suppressed or 

are not present to a degree capable of 
causing objectionable interference!' 
The section went on to say that field 

strength readings are preferred, but ob-
servations made with a communications 
receiver were acceptable. 
These required measurements would 

typically demonstrate that harmonics 
and intermod were sufficiently sup-
pressed, but did not demonstrate that 
the occupied bandwidth (specified in 
73.44) requirements were being met. 
You were required to meet the specifi-

cations of 73.44 (which states frequencies 
more than 15 kHz from carrier must be 
down at least 25 dB) but were not re-
quired to demonstrate compliance. 

New requirements sneak in 
Several rule changes in 1984, 1985 and 

1986 deleted the audio measurement re-
quirement and "simplified" the RF 
measurement requirement to "merely" 
demonstrating compliance with 73.44 
(we're really just dealing with AM sta-
tions here). 
As mentioned above, 73.44 includes re-

quirements on harmonics, spurs and 
"occupied bandwidth!' Everything but 
the occupied bandwidth specification 
could be measured with a field strength 
meter. 
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The occupied bandwidth measure-
ment could, I imagine, be measured 
with a field strength meter that has a 
very narrow bandwidth, high tuning 
resolution and high tuning accuracy. 
Such a meter would be similar to a 
"tuned voltmeter!' A spectrum analyzer 
is merely a tuned voltmeter that auto-
matically sweeps. 
I don't know how stations have been 

meeting the requirements of 73.1590 

Use of NRSC-1 would have reduced 
interference to second adjacent channel 
stations because of the brick wall filter. 
However, the amount of protection of 
those stations was not precisely defined, 
because the transmitter will produce 
energy more than 10 kHz from carrier 
even if there is no audio above 10 kHz 
being fed to it. 
The above 10 kHz components can be 

caused by non-linearities in the modu-

The lack of a standard results in 
widely varying audio quality between 
stations and between receivers. 

(demonstrating compliance with 73.44), 
other than perhaps using a spectrum 
analyzer. 
My review of FCC violation notices is-

sued in 1988 shows several stations cited 
for not having an equipment perfor-
mance measurement report on file (they 
all thought the "proof" requirement had 
been deleted!). 
However, I found no mention of in-

complete reports, such as demonstrating 
compliance on harmonics, but not oc-
cupied bandwidth. The inspectors may 
not have been looking for it, but it is re-
quired! 

NRSC reduces interference 
On 20 July 1988, the FCC adopted a 

Notice of Proposed Rule Making (MM 
Docket 88-376—call me for a copy), 
proposing to reduce the allowed 25 dB 
frequency from 15 kHz to 10 kHz, sub-
stantially reducing interference to second 
adjacent channel stations. 
Other than reducing the frequencies 

at which various reductions were re-
quired, the NPRM proposed no other 
changes in the rules. Although NAB had 
suggested the Commission adopt the 
NRSC-1 audio standard (which specifies 
a standard preemphasis and a "brick 
wall" audio filter at 10 kHz), the Com-
mission proposed to adopt the NRSC-2 
"RF mask." 

lator and modulated RF stage (and any 
following amplifiers). One severe non-
linearity that is easily generated in the 
transmitter is due to overmodulation. 
The Commission wanted to offer an ex-
act degree of protection, based on radi-
ated RF, not audio. 
NRSC-1 also provides a standard 

preemphasis for audio. If all stations 
used this standard and all receivers used 
a complementary deemphasis, we'd get 
a flat frequency response through the 
system. The lack of a standard results in 
widely varying audio quality between 
stations and between receivers. 
This is the "interoperability" question 

I often bring up (will people be able to 
receive what you're transmitting?). The 
FCC currently leaves this question to the 
marketplace. 
Besides the "leave it to the market-

place" argument, the Commission has a 
very good argument in favor of adoption 
of NRSC-2 over NRSC-1 in that NRSC-1 
would be very difficult to enforce. 
Most AM audio processors now use 

multiband compression, resulting in a 
"dynamic equalization." The frequency 
response depends on the program con-
tent. So ... What to do? 
The concept of the NRSC-1 standard 

seems very good. Stations should prob-
ably install an NRSC-1 box. They should 

(continued on page 31) 

RF Specialties of Florida 
PO Box 397 
Niceville, FL 32478 
Bill Turney 

(904) 678-8943 

RF Specialties of Texas 
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Don Jones/Tim Hawks 

(806) 372-4518 

RF Specialties of 
Washington, Inc. 

11721 15th Avenue NE 
Seattle, WA 98125 
John Schneider 
(206) 363-7730 

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 
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any other RF 

needs, call 
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Studying AES/EBU 
by Mel Lambert 

Studio City CA Picking up the theme 
of digital interfaces, which I covered in 
detail during my April column, I under-
stand that not everything is exactly rosy 
in the current state-of-the-technical-
nation. 
I refer to a meeting organized during 

the recent NAB Convention to consider 
various problems broadcasters are en-
countering with the AES/EBU digital in-
terface. The meeting also addressed 
what should be done to ensure reliable 
exchange of digital information using the 
XLR-style INs and OUTs, which are ap-
pearing on a growing number of digital 
recorders, mixers and editing systems. 
Word of these same problems seems 

to have reached the ears of the AES 
Working Group responsible for "AES3-

. . . extra-long 
lines and Christmas 
Tree terminations . . . 
can cause data 
anomalies. 

1985, Serial Transmission for Linearly 
Represented Digital Audio Data," to 
quote the standardized document's full 
(and somewhat terse) title. 
Late last year, the working group set 

up a special subgroup to consider 
specific input/output interface problems 
users might encounter in exchanging sig-
nals between various pieces of digital 
hardware. 
Having attended the most recent meet-

ing of the Sub Working Group on Im-
plementation of the AES/EBU Audio In-
terface, I can report that work is well in 
hand on developing a code of practice, 
or engineering guidelines to spell out 
ways in which the interface can provide 
reliable transmission of data across typi-
cal balanced lines found in broadcast 
and production facilities. 

The roots of the problem 
I understand several stations around 

the country have been implementing 
digital transmission networks using 
AES/EBU interfaces with mixed results. 
A number of broadcasters have found 

that extra-long lines and Christmas Tree 
terminations, for example, can cause 
data anomalies. What's more, badly ter-
minated lines—including the insertion of 
additional XLR male/female cable 
extensions—can also cause problems. 
During the subgroup's gathering at the 

recent AES Digital Conference held in 
Toronto during early May, I learned that 
problems currently being encountered 
fall into one of several categories. 

In some cases, a lack of understand-
ing regarding the AES-EBU interface 
specification and its intended use can re-
sult in improper or incomplete im-
plementation. 
Attempting to set up a digital intercon-

nect with transmitters and receivers that 
conform to different specifications can 
also cause problems. 

Finally, some difficulties may arise be-
cause of equipment behavior at either 
the interface's transmitter or receiver site 
that may be interpreted in different ways 
for certain equipment states. 

The various activities of the sub-
working group will now include collect-
ing and examining the specifications for 
related professional and consumer inter-
faces (the EBU and EIAJ versions, etc.). 
The subgroup will examine the specifi-
cations to discover areas of present or 
potential problems and recommend so-
lutions for any conflicts or ambiguities. 

Developing examples 
Further action by the sub-working 

group will include the development of 
a tutorial explanation of the interface's 
concept, purpose and use, and—most 
importantly—development of examples 
of how and why the audio and auxiliary 

Interface 
information is moved through a variety 
of large and small digital systems. 

It is suggested that these "case exam-
ples" should cover a variety of applica-
tions, and be used to illustrate good sys-

-= 

DOMAIN 
tem design. In addition, it is proposed 
that the sub-working group's report 
should be published as widely as 
possible— including trade publicaions— 
and distributed to users and suppliers of 
the interface. 
The group charged with writing the 

When-and- if you're ready to UP your transmitting power, 

will your FM transmitter be ready too? If it's one of the QEI 

"New Reliables" FMQ series, the answer is YES! 

Our new 3.5KW, 5KW and 10KW transmitters 
were designed to give you a clear upgrade path to 
higher power. In just a few hours, your 3.5KW or 
5KW 0E1 FM transmitter can be 
upgraded to a factory-equivalent 
5KW or 10KW unit, right in the 
field. QE1's unique modular solid 
state drivers and interchangeable 
P.A. assembly make these power 
upgrades easy...and very economical. 

If you're shopping for a 10KW unit in 
the first place, the QEI FMQ-10000 has lots 
to recommend it. No other FM transmitter packs 
this much power, reliability and performance into 
a single 24" wide rack cabinet. And the FM0-10000 
is designed to operate on single-phase power, so 
there's no need to pay for installing new three-

phase electric service. 
What's more, for upgrades to power levels 

beyond 10KW, each of these FM0 series 

interface guidelines is composed of the 
following individuals, any of whom 
would welcome calls from any chief en-
gineer or production technician cur-
rently encountering problems with 
AES/EBU interface schemes: 
*Steve Lyman, Strategic Engineering 

Department, Canadian Broadcasting 
Corporation, Montreal; 514-485-5477; 
Fax: 514-485-5371. 
*David Clementson, Digidesign, 

Menlo Park, CA; 415-327-8811; Fax: 
415-327-0777. 
•Ted Jensen, Sterling Sound, New 

York, NY; 212-757-8519; Fax: 212-757-4607. 
•Rob Modeste, Integrated Media Sys-

tems, Menlo Park, CA; 415-326-7030; 
Fax: 415-326-7039. 
•Steve Schuster, Lexicon, Inc., 

Waltham, MA; 617-891-6790; Fax: 
617-891-0340. 

(continued on page 34) 

transmitters can serve as the driver section for 
OEI's 20, 30 or 60KW transmitters, again resulting 
in major cost savings. 

Every 0E1 " New Reliables" FM transmitter is 
built to deliver ultra-dependability and performance. 
So—whether your station is thinking of upping its 
power down the road, or if the power you start with 

is the power you stay with—you'll be glad you 
chose 0E1. Call us toll-free at (800) 334-9154 for the 

full story. 

t- QE!  CORPORATION 

The New Reliables 
One Airport Drive, P.O. Box D 

Williamstown, NJ, 08094 (609) 728-2020 
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FEATURES 
• Totally Modular Console- Input modules, Output modules, Option modules 

Ease of Service 
Ease of Installation 
Ease of Expansion 

• Three Mainframe Sizes-8 channels, 18 channels, 28 channels 
Full Metering 
Timer on All models 
Talkback to "2" studios 

• Ultrahigh Quality Construction and design 
Penny and Giles 3000 Series slide faders 
VCA's 
ITT Schadow switchs 
Gold connectors—IC's socketed—regulated power supply 

• 3 Stereo Output Buses 
• 2 Internal Mix-minus Buses for 'Telephone' 
• Option Modules-D.A.'s, Mono Mixes, Remote Selectors, Etc. 
• Comprehensive Logic system 

Start and stop sources by isolated internal reed relays 
Remote channel On and Off control with Tally lamps for turrets 
Flashing OFF switchs for cart machine status 
Three muting buses for Control room and two studios 
Timer reset selectable on each module 
Monitor DIM function during cue and talkback 

arrakis 
SYSTEMS, INC. 

z 
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Classic Calls and the 
Legend of Brinkley 
by George Riggins 

Long Beach CA Department of In-
cidental Corrections and Miscellaneous 
Information ... I have compounded an 
error regarding WLW and the tubes used 
in the final RF stage. 
As reported by others and picked up 

by myself, the finals were listed as 866s. 
The correct tube type is 862. A few of 
these tubes are reportedly still in exis-
tence, with one or two possibly in oper-
ating condition. 

Also, it seems I misquoted the origi-
nal meaning of the call letters of WEEI. 
From a chance comment by Bob, N6JUK, 
at the Chapter 144 QCWA (Long Beach, 
CA) luncheon, I learned the call stood 
for "Edison Electric Illuminating," rather 
than "Institute." 
Bob said he listened to WEEI on the 

Atwater Kent receiver his dad owned in 
the early '30s. The receiver, a three band 
affair, was capable of receiving police 
calls and some of the Amateur bands. 
Another "Old Timer," Ray, W6QIL, 

said the first broadcast DX he heard was 
KEX, Portland, OR, right after the 1933 
earthquake (10 March 1933) in the Long 
Beach/Compton area of Southern 
California. 
Ray was trying to change stations 

when he heard a strange call sign, and 
then discovered what station he had and 
where the station was located. That 
small discovery led to a lifelong fascina-
tion with radio, including over 20 years 
as a Navy electronics technician. 

An OWL in the "DAY" time 
KDAY and KOWL were reported to 

have been on the same frequency. Not 
so! KDAY operates on 1580 kc and 
KOWL operates on 1490. The rest of the 
story here is: KDAY, a daytimer when 
first on the air, was originally assigned 

the call KOWL. As reported to me, one 
of the owners started wondering what 
a daytimer was doing with an "OWL" 
call. 
To denote that the station was on 

only during the hours that the sun 
was supposed to shine, the call was 
changed to the present KDAY. This cor-
rection was brought to my attention by 
Andy Laird of KDAY and Bill Kingman 
of KOWL. I believe Bill said he was 
working at KDAY at the time of the call 
sign change. 
Another interesting comment from the 

QCWA luncheon concerned the original 
"Peanut" tube from WWI. The filament 
voltage was 1.1 V, and the tube was used 
after the war by telephone companies as 
an amplifier on the "Long Lines." 

Delco lighting 
The successor to the "Wind Charger" 

in the Midwest must have been the 
"Delco Lighting Plant." The Delco plants 

Old 
Timer 

I •  •  I 
put out 32 V to charge a battery bank, 
would run a milking machine, and made 
the lights much brighter than the origi-
nal 6 V wind-driven generators. 
There was automatic starting when the 

voltage dropped below a given point and 
the plants were powered by a Fairbanks 
Morse gasoline engine. Tommie, W6PCI, 
reported that stations he could hear in 
the southwestern portion of MO—using 
a Delco Lighting Plant for power—in the 
early to mid 1930s, were KWTO in 
Springfield, WMBH in Joplin, and WHB 
in Kansas City. 

simple Mixer or Press Box .. just by changing jumpers. 
Gains to 82dB, Low noise balanced inputs. Clean 

+ 24dBm active or transformer balanced outputs. 

Multiple Amplifier Arrays 

Four or eight channels for YOU to easily configure as 
Microphone, Line Buffer, Distribution and Level Match-
ing Amplifiers. Form sum and difference networks, 
Interface phone lines, Drive headphones, Make a 

Configurable circuitry. . . to fit your needs. 

Call or write for free detailed brochure. 

Reprinted from Rodio World, September 192U. 

End Radio Bothers 
1---‘ 0 YOU KNOW what's wrong when your radio set isn't working right? 
1J Ten to one, you don't. Twenty to one, you would if you had a copy of - 

Hoff's Radio Trouble Finder 
Ever hear of M. M. Hoff, radiotrician, of Philadelphia? He was 

one of the very first " radio bugs" and has been building and 
studying sets ever since. And now, out of his broad experience, 
this man has written a book to tell radio owners how to keep their 
sets working right. 
He tells in plain words and illustrations how a set is made, what 

the parts are called, what are the few usual troubles and how to 
fix them. Then he lists 103 troubles that sometimes happen and 

tells how to detect and fix each one. 
The book is a regular cyclopedia of radio information—only it's in a language anyone 

can understand. Read it five minutes and you'll know more about radio than you ever 
dreamed of. 

It will save you many a repair man. It will save you hours of guessing and fussing 
and fuming. It will help you to keep the tone of your set always sweet and strong. It 
will keep you from losing many programs. And, best of all--

IT WILL MAKE YOU STOP SWEARING—MUCH TO THE SURPRISE OF YOUR 
FAMILY-- because radio repairs are expensive. Why hire them done when you can easily 
learn how to keep your set from needing them? 

All It Costs Is $1 
Send cash with your order and you get also a Dictionary of Radio Terms and the latest 

list of Radio Broadcasting Stations with call letters and the new Federal Radio Commission 
wave lengths. Send your dollar today while the copies last. Six copies for $4.00. 

CHICAGO BARGAIN STORES 
950 McCLURG BUILDING CHICAGO, ILLINOIS 

KWTO is credited with going on the 
air 25 December 1933. In 1941 the station 
was listed as having 5000 W of power 
and at the present dial location of 560 kc. 
There was no movement of frequency in 
1941. 
The engineer in 1941 at KWTO was 

listed as Fritz Bauer. Anyone still using 
a "Brown Bomber" transmitter that Fritz 
sold as a complete unit or as a kit? 
WMBH went on the air in 1927 (month 

not given). WMBH is listed in the 1929 
All American Official Radio Log with an as-
signed frequency of 1420 kc, 211.1 
meters, 100 W (higher power daytime), 
in Joplin, MO; it was owned by Edwin 
Dudley Aber. 
In 1941 the station moved to 1450, and 

was authorized 250 W of power. Baxter 
Burris was the chief engineer. 
No comments can be made regarding 

radio along the US and Mexican border 

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

without giving credit—or discredit—to 
Dr. John R. (Romulus/Richard) Brinkley. 

Doctor, as he was referred to in several 
writings, was of somewhat cloudy ori-
gins. A bibliography of the man was in-
cluded in the book Superpowers and Bor-
derblasters by John D. Price. 

In this book, the Doctor was listed as 
having been born 8 July 1885 in Tennes-
see (based on his Connecticut medical 
license application), Kentucky (based on 
his Arkansas application), North Caro-
lina (based on his California and Texas 
applications), or all the above. 
His mother, by various accounts, was 

not remembered, dead by his sixth birth-
day, fondly remembered, or bade 
goodby at her deathbed. 
According to The Roguish World of Doc-

tor Brinkley, by Gerald Carson, Doctor 
was born in a log cabin in or near Beta, 
in Jackson County, NC. However, almost 
the only "facts" to be found on the early 
life of Doctor come from The Life of a Man 
by Clement Wood. This work was or-
dered and paid for by Dr. Brinkley and 

(continued on page 34) 
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Jaya The Hun vocal shifter—one of 70- Broadcast 
Ultra-Harmonizer• digital effects designed to let 
you dial up pre-programmed insanity. It's easy to 
afford the broadcast-engineered H3000B's power 
and flexibility: ask your Eventide distributor 
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Making Music by Computer 
by Bruce Bartlett 

Elkhart IN In recording original mu-
sic for a broadcast production spot, 
you're no longer limited to a tape 
recorder. Sequencer recording permits 
you to edit your composition in fine de-
tail after you perform it. 
You can change the tempo (without 

changing the pitch) to make the music 
fit the timing of the spot. Or you can 
change the key or the instrument timbre 
after recording. And if your keyboard 
skills are less than impressive, you can 
enter the notes one at a time. 
As we explained last time, a sequencer 

is a device (or a computer program) that 
lets you record musical peformance data 
into digital memory. The sequencer does 
not record audio; rather, it records copies 
of gestures you make on a piano-style 
keyboard or drum-machine pads. 

OUT 

Like a multitrack tape recorder, a se-
quencer has eight or more tracks on 
which you can record performances for 

2. Play a tune on your keyboard. 
3. Play back the sequencer recording 

to hear it. Your performance will be 

Figure 1. 
AUDIO OUT 

00 

SYNTHESIZER 0000 
00000 

MIDI OUT 

II 11 !! 19 !' II !' II? 1 MIDI IN 

up to eight different instruments. You 
  can record even more tracks by bounc-
  ing or merging tracks, thus freeing tracks 

for new overdubs. 

In this article, I'll describe how to rec-
ord a polyphonic synthesizer (one that 
plays chords) on one track of a se-
quencer. Most musical spots have more 
than one instrument playing, but some-
times you can get by with just one—such 
as angel-voice chords for a New Age 
spot. 

Sequencer setup 
Figure 1 shows a synthesizer con-

nected to a MIDI interface that is 
plugged into a computer running a se-
quencer program. You'll play chords and 
melody, record them with the sequencer 
and play back the sequence through 
your synthesizer. The basic steps follow. 

1. Set your sequencer in record mode. 

MIDI OUT t 
MIDI IN 

SEQUENCER 

8888868888E88 0000000000000 0000000000000 

duplicated by the synthesizer. 
4. Correct mistakes by punching in. 
5. Arrange the song by combining var-

ious sequences. 
6. When the sequenced performance 

is correct and complete, start the se-
quencer and record the synth output. 
That recording is the final musical prod-
uct, to which you can add voice-over. 
Let's look at each step in more detail. 

Set your sequencer in record mode. 
Choose a tempo in your sequencer and 
choose the track on which you want to 
record. On your computer keyboard, 

push the record key (designated in the 
sequencer instructions). You'll hear a 
metronome ticking at the tempo you set. 
Play music on your keyboard. Listen to 

the sequencer's metronome and play 
along with its beat. The sequencer will 
keep track of the measures, beats and 
pulses. When you press the stop key on 
your computer keyboard, the sequencer 
will stop recording and will go to the be-
ginning of the sequence (the top of the 
tune). 
Another way to record your perfor-

mance is in step-time—one note at a 
time. If the part is difficult to play 
rapidly, you can also set a very slow 
tempo on the sequencer, record while 
playing the synth at that tempo, then 
play back the sequence at a faster tempo. 

Play back the sequencer recording. On 
your computer keyboard, hit the play 
key (designated in the sequencer-
program instructions). You'll hear the se-
quence playing through your syn-
thesizer. 

Quantize the track. If you wish, press 
the keys to quantize the performance by 
the desired amount. With quantization 
or autocorrection, the sequencer corrects 
rhythmically sloppy playing; it places 
each note at the proper point in time 
relative to the beat. 

Altering quantization 

Some sequencers don't let you alter 
quantization after recording, but there's 
a way around this. 

First record all tracks without quanti-
zation. Next, mute all the tracks except 
the one you want to quantize. 

(continued on page 32) 
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This little gray box is about to have a big effect on the way you 
test your audio equipment. 

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

You'll get a much more realistic view of what your equipment 
is doing. Whether you prefer white, pink, or USASI noise spectra, 
the SNG-1 provides it, in both continuous and pulsed output modes. 

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

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

rrrneo NOME GENERATOR savo-I 

o 
BALANCED OUTPUTS 

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

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

To discover how the Little Noisemaker can help you in a big 
way, call or write today. And be sure to ask for your free copy of 
Delta's Noise Primer, "Employ Some Noise." Delta Electronics, Inc., 
5730 General Washington 
Drive, P.O. Box 11268, 
Alexandria, VA 22312. The Above Standard 

Industry Standard. 
Phone: ( 703) 354-3350,   
FAX: ( 703) 354-0216,  DELTA ELECTRONICS  l e 

Telex: 90-1963. 
1989 Delta Electronics, Inc. 
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DYNAMAX® 

COBALT TAPE CARTRIDGES BY FIDELIPAC(' 

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

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

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

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

ATLANTA, GA CHICAGO, IL DALLAS, TX 
LOS ANGELES, CA RICHMOND, IN ALLIED 
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Getting the Bugs Out of KLDD 
by Dee McVicker 

Tempe AZ Rumor has it that KLDD-
AM's antenna site has the largest bug 
blower west of the Mississippi. That's 
right. Bug blower. 
Why a bug blower? Only old-timer 

Earl Cullum knows for sure and since he 
died in the early '80s, he's not talking. 
Current CE Hue Beavers, although as 
curious as the next guy, can only specu-
late because he would rather not shut 
down the bug blower to find out for 
sure. 

RADIO 
What's left are a few theories, some 

more believable than others. It is possi-
ble that Cullum just simply had an aver-
sion for gnats, a thriving populace at the 
Dallas/Fort Worth antenna site. Or, 
maybe there is some truth to the theory 
that too much RF is not altogether that 
healthy. 
Of course, the answer might be found 

with simple engineering logic, a much 
more appealing approach for those who 
might be concerned that poor Cullum 
had a bit too much RF. 

The bug-a-boo 
To enlighten us, Beavers takes us back 

to the days when KLDD and WBAP 
were antenna mates. Admittedly this 
does not explain the bug blower. But it 
does explain the enormous power these 
stations shared and why a few pesky 
gnats might be a problem. 
KLDD-AM's antenna site is a three 

tower directional. From the early 70s to 
early '80s, the station's center tower radi-
ated KLDD's directional signal as well as 
WBAP's non-directional signal. 
KLDD, 570 on the dial, contributed 5 

kW directional; WBAP, at 820 on the dial, 

Figure 1. 
voru men, ...ION 
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contributed 50 kW non-directional. Top 
loaded at 490 feet, the antenna-to-
ground voltage potential was some-
where in the vicinity of "horrendous," 
according to most calculators. 

Suffice it to say, the center tower had 
more than enough spark power to throw 
off an unsuspecting transmitter. That 
disconcerting reality must have left Cul-
lum uneasy every time he caught wind 
of a storm brewing. Perhaps it was on 
one of those brow-sweating nights that 
Cullum dreamed up the bug blower 
idea. 

Keeping the spark gap clear 
TFT's Perry Kirk was on a visit recently 

to KLDD and came back with this obser-
vation of the site: "To keep the transmit-
ter from going off the air, they have what 
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Improved Tapecaster X-100 cart loader 
with single lever control enables error-free loading to one-
second tolerance. Long-life, heavy-duty synchronous motors 
and rugged all-steel chassis and top deck make X-100 the only 
loader you'll ever need. Among its features are: 

• Adjustable tape tension • Precision electronic timer with 
automatic reset • Editall splicing block 

For complete information call or write. 
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WEAN DIRECTIONAL ANTENNA IMPEDANCE MEASURED HERE 

they call a spark gap. There was such a 
large amount of energy being developed 
that bugs going through that gap would 
be enough to make it arc. So they have 
a blower, a bug blower. Craziest thing I 
ever heard!" 
The spark gap is actually a small space 

*94,, 
leimee,"`° 

between what Kirk describes as cannon 
balls, which are attached to steel rods. 
One steel rod is attached to the tower 
and another is spiked into the ground 
near the base of the tower. The spark gap 
is a little over an inch wide, according 
to Kirk's estimation. Enough for a light-
ning strike to jump the gap and become 
grounded. 
"They're placed close enough together 

where lightning will arc across, but not 
so close where modulation will spit and 
arc over," pointed out Beavers. Unless, 
of course, a few stray gnats decided to 
mingle in and around the spark gap, 
making conditions favorable for radio 
modulation to jump the gap and become 
grounded. 
Beavers suspects that during a calm 

Texas night—or rather, during normal ra-
(continued on page 37) 

BUY! 
SELL! 

TRADE! 

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 busi-
ness at Allied. Call on Jim or Chuck—their 
expertise is unparalleled. 

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

ec>.‘ 
FAX US AT 317-966-6321 
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An Examination of 
Field Effect Devices 
This is the seventh installment of a 12-part 
series titled Introduction to Active 
Devices. Readers who have registered with 
Northern Virginia Community College can 
receive continuing education credits from the 
college upon successful completion of an ex-
amination administered at the end of this se-
ries. To register, contact the Director of Con-
tinuing Education, Annandale Campus, 
8333 Little River Turnpike, Annandale, VA 
22003, or call 703-323-3159. The fee for the 
course is $20. 

by Ed Montgomery 

Part VII of XII 

Annandale VA To date, our discus-
sion of transistors and how they oper-
ate has related to the point contact and 
bi-polar transistor. Another type of tran-
sistor that has gained a high popularity 
is the unipolar or Field Effect Transistor 
(FET). This type of transistor is voltage-
controlled and has several advantages 
over its bi-polar and point contact rela-
tives. 

Field effect transistors get their name 
from the varying electric field that is de-

MOSFETs have 
become the heart 
of the computer 
industry. 

veloped from a voltage applied to a part 
of the device known as the gate. 
This is in contrast to bi-polar and point 

contact transistors, which employ cur-
rent flow through the junction to facili-
tate transistor operation. 
Two types of FETs currently are 

manufactured: junction FETs (JFETs) and 
MOSFETs. Junction FETs are similar to 

bipolar transistors in that there is no in-
sulation between the P and N material. 
MOSFETs (Metal Oxide Semiconductor 
Field Effect Transistors) employ a thin 
layer of oxide between the junctions. 
Operation of FETs is quite different 

than bi-polar transistors. FETs are con-
structed with a drain, source and gate as 
illustrated in Figure 1. The devices can 
be made to be either P- channel or N-
channel. 

Employing bias voltages 
Two bias voltages are required for 

proper operation. One (V05) is con-
nected between the source and the 
drain, permitting a current to flow 
through the channel. The second volt-
age (Vcs) is applied between the gate 
and the source as illustrated in Figure 2. 
The voltage between the drain and 

source is connected to make the source 
negative with respect to the drain. In the 
N-channel device illustrated, electrons 

will be permitted to flow. (A P- channel 
device would permit holes of positive 
carriers to flow.) 
This flow is known as the drain cur-

rent and is identified as ID. The voltage 
applied between the gate and the source, 
identified as Vcs, causes the P-material 
to become negative, reverse-biasing the 
PN junction between the gate and the 
source. 
As VGs is increased, the area for elec-

trons to travel through in the N-channel 
decreases. VGs is used to control ID 
(drain current); the output current from 
the FET. This is in contrast with bi-polar 
transistors that require currents, not volt-
age to function. 

Input signal 
The input signal to the FET is the gate. 

Since this is reverse biased, no current 
is flowing and an extremely high input 
resistance is present. This permits cir-
cuits employing FETs to operate without 
loading down previous stages. 
As VGs increases, the area for current 

carriers to flow between the source and 
drain decreases. The Vcs voltage creates 
what is called a "depletion region" 
within the channel. 

If Vcs is continually increased, the 
depletion region can ultimately stop I. 
This is known as gate-to-source cutoff 

Figure 3. 

GATE --I 

DRAIN 

n i SOURCE 

ENHANCEMENT-MODE N-CHANNEL FET 

voltage, or VGs(OFF). Manufacturers of 
FETs specify cutoff voltages for the 
devices they manufacture. 
FETs have several advantages over bi-

polar transistors in the radio frequency 
spectrum. FETs can operate at much 
higher frequencies, extending into the 
microwave region. MOSFETs have be-
come the heart of the computer industry. 
Microcomputer memory integrated cir-

cuits are arrays of thousands of MOS-
FETS. They are easy to manufacture and 
operate on a very low power require-
ment. MOSFETs have a very high 
switching speed and their input resis-
tance is nearly infinite. (Figure 3 is an il-
lustration of a MOSFET.) 
FETs are classified into two major 

groups: enhancement mode and deple-
tion mode. Enhancement mode FETs 
have no channel. The channel is formed 
when a gate voltage is applied. A deple-
tion mode device has a channel present 
regardless of whether VGs is present or 
not. Thus a current will flow if there is 
no gate voltage, whereas enhancement 
mode FETs will not operate without VGs. 

In 
Ed Montgomery currently is an electronics 

teacher at Thomas A. Edison High School 
in Fairfax County, VA. He has taught broad-
cast engineering at Northern Virginia Com-
munity College and worked as a broadcast en-
gineer for several radio stations. 

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 lobby. WFAA-TV must have a reliable source of power. That's why Chief Engineer 
Els chose to have everything protected by the POWER SIFTOR* from Current 
Technology. 

The effects of unfiltered power can wreak havoc in a television station. Digital 
equipment and computers can be destroyed by "dirty ipower", 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. 800 238 5000 easxlIfeoPeter Diamond. 

1400 South Sherman • Richardson. TX 75081 
2141 238-5300 
Power Sihor and The Power To Succeed are registered trademarks of Current Technology. Inc. 

The Power to Succeed"' MP Series 
Ii 
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Using the 
NRSC-2 
Standard 
(continued from page 22) 
also install an NRSC-1 deemphasis fil-
ter on the modulation monitor audio 
output. Adjust the audio processing for 
optimum audio on this NRSC receiver, 
instead of adjusting for the program 
director's car radio. As NRSC receivers 
are introduced, people will hear that it 
really does sound better. 
One final comment on NRSC-1. It 

would appear that the limit on preem-
phasis along with the frequency spec-
trum of programming sets a loose limit 
on radiation between carrier and 10 kHz 
from carrier. If the high frequency audio 
content is low and is boosted a limited 
amount by preemphasis, the energy fall-
ing on the first adjacent channel is 
loosely limited. 
Use of NRSC-1 may result in a reduc-

tion of interference to stations on first ad-
jacent channels, depending upon what 
preemphasis was previously used. It 
would be interesting to see a spectrum 
analysis from carrier on out under vari-
ous programming conditions. 

NRSC-2 adopted 
On 12 April 1989, the Commission 

adopted the NRSC-2 RF mask (MM 
Docket 88-376—again, call me for a 
copy). As described above, this rule 
change mainly reduces the 25 dB down 
frequency from 15 kHz to 10 kHz from 
carrier. 
The FCC's Report and Order points 

out that a major argument in favor of 
adopting NRSC-1 rather than NRSC-2 
was cost. It was reasoned that an NRSC-
1 box (less than $1000) costs less than a 
spectrum analyzer or splatter monitor. 
The Commission points out (in para-

graph 32) that 73.1590 already requires 
measurements to demonstrate compli-
ance with 73.44, so no new regulatory re-

SX-87 

TELEPHONE HYBRID 
Unmatched Performance 
Guaranteed 7 Db More 
Rejection Than Any 
Other Hybrid Device! 

DYNAMIC 
AUDIO DISTRIBUTION 

411111111ffleiffliQUIE 

DA2-12 
DOES IT ALL FOR 
A LOT LESS! 

Chnntlihinda7) inc 
42 ELAINE STREET • R.R. #1 

THOMPSON. CONNECTICUT 06277 
(203) 935-9066 

quirements are being imposed. 
The Commission did, however, par-

tially accept this argument and actually 
reduced the requirements of 73.1590 by 
waiving the required measurements un-
til 30 June 1994 if the station complies 
with NRSC-1 when initially going on the 
air, or by 30 June 1990. 

If the Commission finds (through 
spectrum analyzer measurements) that 
the station is not complying with 73.44, 
the station will need to make the meas-
urements of 73.1590 to demonstrate com-
pliance with 73.44 (after the problem is 
fixed). 
This waiver of measurements, dubbed 

"presumptive compliance should en-
courage many stations to install NRSC-
1 equipment (because of the cost bene-
fit due to reduced measurements). 
This will help substantially in getting 

the NRSC-1 preemphasis standard in-
stalled in a large number of stations, 
making NRSC receivers sound good. 
Since the measurements required by 

73.1590 are only required once a year, 
many stations will probably not buy the 
equipment required to make the meas-
urements (while still complying with the 
limits of 73.44). 

It would appear that consulting en-
gineers or contract engineers could pur-
chase the equipment and offer the serv-
ice to stations, spreading the cost among 
many stations. 
You may find that a local television sta-

tion, cable company, two-way radio shop 
or consumer TVRO supplier has a spec-
trum analyzer you can use. You may also 
be able to rent the required equipment. 

If you install NRSC-1 equipment by 30 
June 1990, the measurements required 

by 73.1590 will generally be waived un-
til 30 June 1994. 
After that date, you must make meas-

urements once each calendar year (as 
you've been doing all along, right?) to 
demonstrate compliance with the new 
tighter occupied bandwidth specifica-
tions (NRSC-2). 
These measurements are to be made 

with a swept frequency RF spectrum 
analyzer (with various specifications). 
Specialized receivers may be used (such 
as the Delta Splatter Monitor), but in 
case of dispute as to what is actually be-
ing radiated, the spectrum analyzer is as-
sumed to be correct. 

u.. 
Harold Hallikainen is president of Halli-

kainen & Friends, a broadcast equipment de-
sign, manufacture, sales and installation 
firm. He can he reached at 805-541-0200. 

Comtech's 3.8 Meter has the Extra 
Performance Margin Needed for 
Crystal-Clear Audio Reception. 

Why Settle for Less? 
Major network affiliates all 
over the country are specify-
ing Comtech's 3.8 Meter 
Antenna. The reason is 
simple: No other antenna in 
its size category can deliver 
a gain of 42.9 db at 4 GHz. 

This increased performance 

margin means outstanding 
audio reception on SCPC 
sub-carrier signals, and digi-
tal even in low EIRP areas. 

Comtech's leadership in 

satellite antenna design is no 
accident. They pioneered 
the exclusive 3-piece 

"splice-strap" parabolic 
reflector with a superior sur-

face tolerance unequalled 
by mesh or other home-type 
antennas. The result is higher 
efficiency, optimum side-
lobe performance and 
increased gain. This is the 
extra margin of perform-
ance that only a Comtech 
Antenna can provide. That's 
why literally hundreds of 
Comtech 3.8 Meter Anten-
nas are operating today at 
radio stations throughout 
the U.S. 

So why settle for marginal 
performance when you can 
have a performance margin 
today and in tomorrow's 2" 
spacing environment. 

Allied Broadcast Equipment 

distributes Comtech 
Antenna systems to the 
radio industry nationwide. 
Call today for more 
information. 

317-962-8596 

ALLIED 
Broadcast Equipment 

3712 National Road West 
P.O. Box 1487 
Richmond, IN 47375 

Comtech Antenna Corp.—Taking the lead in Satellite Antenna Systems 

Radio Station KAIR, JOY, Inc 
Tucson, Arizona 
38 Meter Antenna Installation 
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Computerized Music 
(continued from page 27) 
Plug a MIDI cord from MIDI Out to 

MIDI In on your sequencer or computer 
interface. 
Set the desired amount of quantiza-

tion, and record on an open track. To 
change the amount of quantization, 
erase the quantized track. Now, back to 
the remainder of the process. 

Correcting mistakes 
Punch In/Out to correct mistakes. You can 

corred mistakes by punching into record 
mode before the mistake, recording a 
new performance, and then punching 
out of record mode. 
Go to a point in the song a few bars 

before the mistake. Then, just before you 
get to the mistake, punch into record 
mode and play a new, corred perfor-
mance. 
As soon as you finish the correction, 

punch out of record mode. 
Alternatively, you can use autopunch. 

u 
Bruce Bartlett is a microphone project en-

gineer and technical writer with Crown In-
ternational. He can be reached at 
219-294-8000. 

Pressed for time? 
Press directly 

below. 

Selec tad .rogra• 11131 SOUEECE 

[ Load ) Origin I 

TimeSqueeze" automatic stereo time compres-
sion/expansion—one of 70° Broadcast Ultra-
Harmonizer • audio effects designed to make you 
more effective. The H3000B: never before has so 
little money done so much for your station's sound. 

RADIO'S MOST COLORFUL BLACK BOX 

EVENTIDE INC 
ONE ALSAN WAY Eventide 
LITTLE FERRY. NJ 07643 the next step 
TEL 201-641-1200 • 1WX: 710-991-8715. FAX: 201-641-1640 
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It's for you. 

E 

minvimrgirgiatr44;i1 

Telephone voice simulator—one of 70, instantly 
accessible effects that make the H3000B Broadcast 
Ultra- Harmonizer the complete special effects 
department in a single box. To make your staff 
more effective, just call your Eventide distributor. 

RADIO'S MOST COLORFUL BLACK BOX 

EVENTIDE INC 
ONE ALSAN WAY Eventide 
LITTLE FERRY, NJ 07643 the next step 
TEL 201-641-1200•1WX. 710-991-8715. FAX: 201-641-1640 
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With this feature, the computer automat-
ically punches in and out at preset times; 
all you have to do is play the corrected 
musical part. 
Here's how you perform a autopunch. 

Using the computer keyboard, set the 
punch-out point (the measure, beat, and 
pulse where you want to go out of rec-
ord mode). 

Set the punch-in point (just before the 
part you want to correct). Set the cue 
point (where you want the track to start 
playing before the punch). 
Hit the play key on your computer. 

When the screen indicates punch-in 
mode, play the corrected part. The se-
quencer will automatically punch out at 
the specified point in the song. 

Using step time 
The above punch-in routines were 

done in real time. You can also punch-
in/out in step time. To do this, go to a 
point in the song just before the mistake. 

Set the sequencer to step-time mode. 
Step through the sequence pulse-by-
pulse, and punch into record mode at 
the proper point. 
Record the proper note in step time. 

Punch out of record mode. Now you can 
return to the task at hand. 
Arrange the song by combining various se-

quences. Now your sequenced perfor-
mance is perfect, so you can put together 
your composition. 
Many songs have repeated sections; 

the verse and chorus are each repeated, 
often several times. If you wish, you can 
play the verse and chorus once each and 
save each as a separate sequence, which 
you can copy for all the places each oc-
curs in the song. 
You can rearrange song sections, and 

append one section to another, by press-
ing a few keys on the computer. You also 
can have any section replayed wherever 
desired in the song. Thus, you might 
build a song by having the computer 
play sections A, A, B, A, C, B, A. 

Spicing it up 
To add variety to the song, you might 

want to have the synth play different 
patches at different parts of the song. For 
example, play a piano on the first verse, 
organ on the second, and marimba on 
the chorus. 
You record these program changes by 

putting your sequencer in record mode 
on another track and entering the ap-
propriate program numbers at the right 
time on your synthesizer. Putting the 
program changes on a separate track 
makes it easy to edit them. You can 
punch in new program changes just as 
you can punch in new performances. 
Plug your synthesizer's audio output 

(mono or stereo) into the line inputs of 
your two-track recorder. Or, if you wish 
to add overall reverberation, plug the 
synth output into a digital reverb unit 
and from there plug into the recorder. 
Hit the play key on your computer 

keyboard and set the maximum record-
ing level for your recorder: cassette 0 VU, 
DAT —3 dB, or open-reel +3 VU. 
Once your levels are set, put your 

All the guts you'll ever need 
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1111111 
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The DYNAMAX CTR100 Series from Fidelipac has the sound, features, flexibility 
and ruggedness you need for your studio upgrade. 
Call us now for the cart machines with the guts to solve all your cartridge problems 

ur-mr, 
byl 

M12511 
NORTHEAST BROADCAST LAB, INC. 

NEW YORK 
P.O. Box 1179 

S. GLENS FALLS, NY 12803 

Tel: 518-793-2181 

Fax: 518-793-7423 

PENNSYLVANIA 
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 

recorder in record mode and start the se-
quencer. The finished product is a ste-
reo first-generation recording of your 
song. You're ready to add voice-over and 
finish the spot. 

Connecting 
Equipment 
(continued from page 20) 
Here's an interesting case of where 

a 600 ohm system looked like a high 
impedance. A station I worked for was 
located in a shopping mall. The trans-
mitter and tower were at the edge of 
the property, a couple of thousand feet 
away. 
To get the signal from the studio to the 

transmitter, the station engineer used 
high quality microphone cable run un-
derneath the parking lot. 
Now, with that wire length, there was 

enough cable capacitance to roll off the 
frequency response about 6 dB at 15 
kHz. The station tried to counteract the 
drop by using a graphic equalizer with 
a high impedance input to boost the 
highs at the transmitter end. 
Worse, the board output of +8 dBm 

was over-driving the equalizer so the air 
signal was distorted. 
The simple solution turned out to be 

removing the equalizer, terminating the 
audio in 300 ohms at the audio proces-
sor instead of a bridging connection and 
adding 300 ohms in series with the 
board output so it would think it was 
driving a 600 ohm load. 
The line was happy and the response 

returned to within a dB at 15 kHz. 
Yes, this arrangement did drop the 
levels by 6 dB, but there was still plenty 
of drive. 

So, if you think you're having equip-
ment problems because something 
doesn't sound right on the air, step back 
and have a look at how the equipment 
is connected. You may have excellent 
equipment, working at factory specs. 
But, the audio may be degraded by a 
mismatch between source, termination 
and line. 

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 needle 
sharpness. They won't bend from ice 
and severe weather. They provide a 
continuous low-resistance discharge 
path for the static electric charge on 
tall structures. 

Let us design your system at 
no cost or obligation! 

Write for Free Brochure. 

Corporation 

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

Mastercard/Visa 
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If you aren't satisfied with the audio quality of your carts, don't blame the tape. 
They only sound as good as your cart machines permit. 

Phase Trak 90 Cart Machines guarantee you superior production and playback quality 
. . . no matter what brand of tape you use. 

A microprocessor-based Tape Analysis System " learns" and stores the optimal 
characteristics of 10 different tape formulations...Assuring you of the highest 
production quality. 

Clean, crisp playback quality is 
assured with Phase Trak 90's 
exclusive Continuous, Non-encoded 
Electronic Phase Correction.* 

PHASE IRAK 
Phase Trak 90, the most advanced cart machines on the market today, is raising 
the on-air standards of the industry. 

Find out how you can improve your production and playback standards. 
Contact your Broadcast Electronics' Distributor today, or call Bob Arnold at 

217-224-9600 
*Patent applied for. 

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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Digital Interfacing 
(continued from page 23) 
Preliminary tests have been made of 

different lengths of shielded, twisted-
pair cable, and conventional tip, ring and 
sleeve jackfields. 

Matching instead of bridging 
Following discussions with various 

sub-working group members, the design 
of digital audio distribution systems may 
have to revert to the "matching" (or 600-
ohm source and load) philosophy, rather 
than the contemporary low-output- im-
pedance/high-input-impedance bridging 
schemes that have come into common 
application. 

CBC's Steve Lyman has also provided 
the results of preliminary experiments, 
which indicate that "the traditional, 
telephone- style 'Christmas Tree' blocks 
used to terminate connections to jack-
fields may cause reflections that are suffi-
ciently serious to preclude their use!' 
Wirewrap terminal blocks appear to 

work well, he says, although splits made 
without distribution amplifiers are par-
ticularly disruptive. 
"An unterminated cable even a few 

meters long inadvertently connected 
across a feed to a receiver—as would 
happen when splitting a feed using 
'mult' jacks—can make the data un-

recoverable, or only partially so, causing 
what sounds like ignition noise on an 
AM radio. 
"Maximum cable lengths vary with 

specific types, but vary from 75 to 160 
meters, without equalization. This 
length tends to decrease if multiple loads 
are connected to a single transmitter." 
Lyman also considers that "the small 

transformers suggested by the existing 
appendix to AES3-1985 seem to increase 
the maximum allowable cable length, 
and the quality of the eye diagram, sug-
gesting that their use might very well 
need to be made mandatory. Trans-
formers also simplify some other system-
design problems. 
—The data stream is very sensitive to 

disruptions, such as those caused by hot 
patches, and switches between non-
synchronous sources. This suggests that 

Get 
One 
Free! 

Now, buy any three Radio Systems studio pro-
ducts at our already- low direct prices, and get 
the fourth free. Mix and match as you like! You 
write the order. 

The savings are tremendous. Consider just one 
example: Order three TM-2R timers and one 
stereo DA-16. Our normal low price would be 
$820; you pay only $495. 

Call Radio Systems, your factory-direct source. 
No dealers, no markup, just great products. 
Call 1-800-523-2133 to order today. 

TM-2R Our popular remoteable six-digit 
up-timer. Crystal reference. $165. 

DA-16 Stereo 2 x 8 distribution amplifier. 
Individually adjustable, active 
balanced outputs. $325. 

DA-8 Mono 1 x 8 distribution amplifier. $255. 

CL-2 Digital time-of-day clock, 12 or 24 
hours. $145. 

PA-1 The industry's best phono pream-p. $225. 

Ram) sYSTEMS INC. 110 High Hill Road in P.O. Box 458 Bridgeport, NJ 08014-0458 

609/467-8000 • 800/523-2133 • FAX 609/467-3044 

some method of detecting invalid data 
may have to be developed, if only to pro-
tect monitor speakers!' 

It should be stressed, however, that 
this information is very preliminary, and 
has been included here simply to pro-
vide an idea of the types of dialogue cur-
rently being established between mem-
bers of the broadcast community. Your 
active involvement is encouraged. 
Nett:Channel Status Information. 

u.. 

Mel Lambert has been intimately involved 
with the production and broadcast industries 
on both sides of the Atlantic for the past de-
cade, and for seven years served as editor of 
"Recording Engineer/Producer" magazine. 
He is currently president of Media & Mar-
keting, a consulting service for the profes-
sional audio industry. 

Old-Time 
Call Signs 
(continued from page 26) 
was used for publicity purposes. 
The Dictionary of American Biography 

cites Dr. Brinkley as having ministered 
to Harry Chandler, owner of the Los An-
geles Times in 1922. It seems that The 
Times was in the process of installing 
KM (Kindness-Happiness-Joy), report-
edly the first radio station put up in the 
City of Angels. 

License granted 
Doctor was very interested and upon 

returning to Milford, KS, applied for a 
station license. The license was issued in 
September 1923 and KFKB was on the 
air a few days later. The power was 1000 
W on 1050 kc. 
Although on 13 June 1931 the FRC re-

fused to renew his license, Doctor oper-
ated the station until he finally ran out 
of appeals; he went off the air on 20 
February 1932. 
Other stations that lost licenses at 

about the same time were KVEP, Port-
land, OR; KTNT, Muscatine, IA; and— 
as reported by Gerald Carson—Reverend 
Bob Shuler's (KGEF ?) "hate" station in 
Los Angeles. 

Dr. Brinkley is credited with testing 
the provisions of the Radio Act of 1927 
and contributed to the establishment 
of the principle that United States ra-
dio programming must be in the public 
interest. 
KFKB became KFBI, and these two 

sets of call signs are apparently the pro-
genitors of the present KFDI, Wichita, 
KS, which is credited as going on the air 
in September 1923. 
KTNT, Muscatine, IA must be men-

tioned along with KFKB and the Doctor. 
KTNT was owned by N. Baker Enter-
prises, 1170 kc and 5000 W. The station 
advertised Baker cancer remedies. 

It is said that there was no real love lost 
between Baker and Brinkley. However, 
both eventually wound up in Arkansas 
extolling their own brand of magic cure 
or elixir. 
More on Brinkley in my next install-

ment. 
u.. 

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. 
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This is Radio Systems. 

This studio didn't happen overnight. 
World-class radio facilities like this one are 

built for the nation's leading broadcasters by Radio 
Systems. 

Why? Because the radio industry has entered 
a new age, and the 
entrepreneur who's 
looking ahead to the 
1990's needs his or 
her radio station 
built fast, and built 
right. 

Radio Systems 
is the only full-serv-
ice radio equipment 
company. Custom 
design and wiring is 
our specialty. Our 
twelve-member in-
stallation department and 
9,000 square foot woodshop allow 

us to produce studios and RF plants, custom-suited 
to a station's needs. We're a manufacturer of control 
consoles, studio products and DAT machines. 
And we round out our capabilities by providing 
thousands of popular radio products. 

The nation's 
leading turnkey 
system supplier is 
Radio Systems. Ask 
us for the names of 
more broadcast pro-
fessionals who have 
found that facilities 
from Radio Systems 
were their best in-
vestment on the 
road to success in 
radio. 

Then get ready 
to own the best broadcast 
facility available anywhere. 

Radio Systems C ase Study. 
CUSTOMER: WWIN/WGHT, Ragan Henry National Radio. 
MARKET: Baltimore, MD 
PROJECT: Relocate AM/FM combo operation to 

Baltimore's prestigious Inner Harbor. 
Prefabricate four complete studios and install 
on site. Engineer STL paths and install new 
AM antenna tuning unit. 

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

609/467-8000 u FAX 609/467-3044 

800/523-2133 
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Designed. Then priced. 
Not vice-versa. 

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

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

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

The difference: 

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

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

©1988 PR&E 

When they're finished, we price it. 

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

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

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

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

Return this coupon to: 
Pacific Recorders & 
Engineering Corporation 
2070 Las Palmas Drive LCarlsbad, CA 92009 

19) 438-3911 

NAME   

STATION   

ADDRESS   

RW 

PACIFIC RECORDERS 

& ENGINEERING CORPORATION 
The number one choice for I 
more #1 stations 
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Bug Fan 
in Use at 
KLDD-AM 
(continued from page 29) 
dio operations—Cullum discovered a 
gnat gap at the center tower instead of 
a spark gap. 'Apparently what hap-
pened is every once in a while a bunch 
of gnats would gather around (the spark 
gap). They'd conduct, cause a path—and 
zap!' Beavers explained. 
The first charcoaled mess of kamikaze 

gnats must have been enough to turn 
Cullum on his heels, sending him back 
to the bench to fashion the craziest ap-
paratus known to AM. 

Pursuing the idea 
Given Cullum's choices, one of which 

was to attempt annihilation of a persist-
ent gnat population with RaidTm or 
some equally lethal chemical, the bug 
blower idea had merit. 
One can only imagine Cullum leafing 

through his favorite vendor's catalog, 
looking for a device that would rid his 
transmitter site of gnats once and for all. 
But Beavers suspects that this picture is 
unlikely. Cullum was an engineer's 
engineer—a do-it-yourself kind of guy 
who would rather build his own trans-
mitter than ship one in. 

'UM 
VP01(C11011 
MOOD. S1 , 

Cullum, who built the location like "a 
brick outhouse" according to Beavers, 
specified the bug blower much like he 
specified everything else that went into 
the site: right down to a gnat's, uh, toe. 

"It looks like Earl spent many months 
coming up with the specifications," said 
Beavers, as he thumbed through the 
lengthy documentation that Cullum left 
behind. "(Cullum left) a book the size of 
a tech manual on a transmitter," clarified 
Beavers. 

In Cullum's manual are "a couple-
three" pages outlining what turns out to 
be a rectangular box mounted on the 
side of the center tower pier. "It has this 
snout-like thing coming out of the top," 
explained Beavers of the 24" x30" x20" 
bug blower. Air exhaust specs are not 
shown in Cullum's station manual, but 
Beavers confirms that it's a big enough 

". . . when it's 
real buggy, we do 
stand the chance of 
having problems." 

blast to cause quite a rumble at the site. 
Cullum's station manual does indicate 

that Collins, the trans-mitter manufac-
turing company, more than likely cus-
tom designed and installed the bug 
blower. 
Turning a few more pages in the sta-

tion's "manual!' Beavers encountered 
another oddity left over from combined 
station operations. "There was no 

4 tee CM lie 

HARRIS BROADCAST TECHNOLOGY TRAINING PROGRAMS 

Better broadcasting needs better broadcasters. 
So the experts who design Harris VHF, UHF. FM and AM 
transmitters and facilities control systems have also designed 
courses in operation, maintenance, troubleshooting and repair 
procedures. The instructors are degreed and senior service 
engineers. Spend 4 to 6 days with them. and get " hands-on" 
training you'll use every working day. 

Most courses are taught twice a year in Quincy, IL. For your 
copy of our colorful, informative brochure, contact the Harris 
Broadcast Technology Training Center at ( 217) 222-8200, 
extension 3508 or 3589. Outside the continental U.S., fax your 
request to (217) 224-2764. 

(11., HAnFas 
HARRIS BROADCAST TECHNOLOGY TRAINING CENTER 

P.O. BOX 4290 • QUINCY, IL USA 62035-4290 

isocoupler, because nothing was made 
to couple across a tower with that much 
power," he revealed. 

Does the station still need Cullum's 
bug blower? Beavers answers, 'As a 5000 
watt station, we probably don't have as 

This photo (from 1971) shows the STL coupling arrangement at WFAMNBAP. 

Enter Cullum's STL isocoupler. Ex-
plained Beavers, "The (STL-) coax goes 
down the tower to almost the base of the 
tower, stops and then hooks up to an-
other dish. That dish is looking out to-
ward yet another dish on a small little 
tower that is not fed with RE" The small 
tower is what Cullum used to isolate an-
tennas from the two stations' STL feeds. 

Keeping a spore 
Today, with only KLDD's 5 kW load, 

Beavers uses an isocoupler to isolate the 
antennas. But he keeps Cullum's STL 
isocoupler system around, "just in case!' 
He also keeps a spare bug blower motor 
around, and recently it looks like he'll 
need it. "Lately, it's been rumbling more 
than it should," he explained. 

tip c,,ic,,se\ 
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much chance of arcing over. Although at 
certain times, like right now with all the 
rain, when it's real buggy, we do stand 
the chance of having problems!' 
Before engineers start clamoring for 

bug blowers and manufacturers start ap-
propriating precious R&D funds to flood 
the market with these devices, one cav-
eat is in order. It is possible that what we 
deem to be a bug blower is in reality a 
pneumatic grass blade lifter. Or could it 
be some mysterious device meant to baf-
fle future curious "tekkies?" 
So much for the argument that a little 

RF never hurt anyone. 

Dee McVicker is a free-lance writer and 
regular contributor to RW. To inquire about 
her writing service, call 602-899-8916. 

EARTH 
STATION 

CAN WE DO 
ONE FOR YOU? 

Allied Broadcast Systems can do it all, 
from planning a single low-cost studio to 
creating a major turnkey broadcasting 
complex, complete with state-of-the-art 
studios, automation, RF, STL, transmitter 
and satellite downlink facilities. 

PLANNING! 

JUST FOR 
YOU 

e r-

oe' Oçe 
beete 
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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 

Altec 8 Eastern Electric 1570B 8 MA-34 8 
tube amps, gd to poor cond, $75-$200. C El-
masian, Tri-Core Rec., 27503 Five Mile Rd, 
Livonia MI 48154. 313-427-8784. 

Altec 1568, 1569A tube audio pwr amps, 
need help, $150 ea. J Vengrouskie, Sound-
scenes, 11700 Old Columbia Pk Ste L-3, Sil-
ver Spring MD 20904. 301-622-9318. 

Bozak CMA-150-2 rack mt pwr amps (4), 
1501150 into 8, rebuilt, new PS condensers, 
excel cond, $450 ea; Marantz 240 power amp, 
MO. Pat Appleson Stds, 305-625-4435. 

Preston 928 record amp w/161A E0 diameter 
w/slider & mount, output 4-807 in PP paral-
lel, $100; Presto record feedscrews, 112 10, 
120 10, 224 01 for 6N recorder or 66G, $20. 
ER Am, Film Assoc., 7240 Paragon Rd, Day-
ton OH 45459. 

Russco Fidelity Pro mono & stereo phono 
preamps, excel cond, balanced outputs, 
$50/mono, $75/stereo. T Devine, WVLK, Box 
1559, Lexington KY 40592. 606-253-5900. 

Carver 1.0t, will sell for $550 or trade for 
Peavey CS800 or CS1200. E Nichols, KMCR, 
POB 189, Montgomery City MO 63361. 314-
564-2275. 

Crown D-60 low hrs, excel cond. G Fippinger, 
Rainbow Program, 150 Crossways Pk Dr, 
Woodbury NY 11797. 516-364-2222. 

Straight Wire Audio UA-2 amp DA cards. 
$125 ea. G Wachter, KKRF, 631 N 1st Ave, 
Phoenix AZ 85003, 602-258-6161. 

Bogen CHB-35A, $50; Bogen CHB-10A, $25. 
B Clark. WFAS, Secor Rd, Hartsdale NY 
10530. 914-693-2400. 

Dynaco Stereo 70 tube power amp, clean, 
original owner, $100/130; Dynaco PAT-4 ste-
reo hi-fi preamp, excel cond, $100/80. P 
Keogh, 2511 Memorial, Green Bay WI 54303. 
414-499-1336. 

Sparta 1020 program amp for A-15, AS-30, 
etc. w/Sparta documentation, $45. M Fergu-
son, N AZ Bdctg, POB 1990, Prescott AZ 
86302. 602-776-2810. 

Ampro TPS-S stereo turntable preamp w/rack 
mounts, gd cond. $50/130. M Black, WEOS, 
Geneva NY 14456. 315-789-8970 

Dynaco mono preamp (2) tube type volume 
treble bass. 6 position sound switch, will sell 
or swap for other equip. J Roper, Imperial Snd 
Std, RR31 Box 405, Terre Haute IN 47803. 
812-877-2663. 

Dynaco 70 tube type, 35 wichan stereo, vgc, 
$85/firm. M Kuehl, 1418 N Stevens, 
Rhinelander WI 54501. 369-4007. 

-1% 
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Gates M5700 pgm amps (2), MS702 pun sup-
ply, wIchassis, gd cond, (4) Gate M4176 pgm 
amps, (3) MO-3964 preamps, MO-3977 pgm 
amp, M5000 per supply, Altec 9550A per sup-
ply, BO. T Weeden, WMTV, 6802 Putnam, 
Madison WI 53711. 608-274-1515. 

LPB DA2-16 dist amp, 2 chnl operation, se-
arate audio gain controls, works OK, $100; 
Robins Fairchild DA 1520 dist amp, one chnl 
wNU meter & adjustable gain control, as is, 
$75. M Rakoff, 114-41 Queens Blvd, #148, For-
est Hills NY 11375. 718-591-0002. 

McIntosh MC240 stereo power amp, wIcus-
tom road case, excel cond, $180; McIntosh 
MC30 mono power amp, w/custom road case, 
excel cond, $60. M Ashley, SwingStreet Stu-
dios, 620 Bercut, Sacramento CA 95814. 916-
446-3088. 

Ramko DA-6BR/E 1 in 6 out dist amp, mono, 
working cond, rack mount, $75/firm. M Pat-
ton, WXOK, 6819 Cezanne Ave, Baton Rouge 
LA 70806. 504-292-4189. 

Sigma VDA-100,4 video dist amp (3), $145 ea; 
Sigma ADA-106 audio dist amps (3), $140 ea. 
T Zingale, TZ Comm, 213-477-5803. 

Straight Wire Audio UA-2 amp DA cards, 
$125 ea. G Wachter, KFYI, 631 N 1st, Phoe-
nix AZ 85003. 602-258-6161. 

Symetrix A-220 stereo pwr amp, new. $200; 
Teac MH-40B headphone amp, new, $200. J 
Pappas, The Pappas Group, 209-523-5248. 

Want to Buy 

Crown D-75 wanted in gd cond for fair price. 
M Bejarano, Falcon Comm., 6923 Forbes, 
Seabrook MD 20706. 301-794-5754. 

RCA MI-1165813 type BA-71C. (2) preamps for 
RCA type BC-8A dual chnl studio consolette. 
R Paolangeli, RP Prod, 324 S Geneva, Itha-
ca NY 14850. 607-273-5773. 

ANTENNAS & TOWERS 

Want to Sell 

ERI FMHH G5-4 4-bay, high power horizon-
tal only 4 bay antenna tuned to 94.5 MHz $/-
3 MHz. Available in Eugene, OR. Contact 
Chris Reid Murray, CE, KMGE. 503-4849400. 

Rebuilt beacons (glass, wiring, gaskets, 
hardware, sandblasted). Now 1/2 vice of new 
beacons. FOB Verona, WI. Call Jean, 608-
845-6753. 

RCA MI-19089-2C 3-1/8" flanged, 50 ohms, 
never used (8). B Matta, 6052 Banker Hill, 
Pittsburgh PA 15206. 412-661-2020. 

RCA BFB-24 2 bay panel antenna, needs 
work, 6 panels from 7' tower, BO. Edd Mon-
skie, Hall Comm, 24 S Queen. Lancaster PA 
17603 717-397-0333. 

CALL NOW TOLL FREE! ! ! 

(800) 356-5844 
In W isconsin 

(608) 271-1100 

\--,FULL COMPASS' SjYSTE\MS 

6729 Seybold Pd. Madison, WI 53719-1393 

Tower Services: 

Light Replacement 

Routine Maintenance 

Ground Systems 

Painting 

John Nix 
PO Box 13244 Salem, OR 97309 

503-581-4056 

20 years Experience 

Rohn 45B, 300' tower, lighting & guys, 6 yrs 
old. H Cochran, KITX, Box 886, Hugo OK. 
405-564-3041 

UTC 500' tower, 36" face up to 380', 24" face 
120', $25 000; Cablewave heliax, 300' 3", $9 
per foot; RCA MI-19314 (59)20' sections, rig-
id 51.5 ohms coaxial line, $600 per section. 
J Newtop, KIPR, 4021 W 8th St, Little Rock 
AR 72214. 501-661-7500. 

Phelps Dodge CP-1000-4 FM antenna, 89.7 
MHz w13 radomes, phasing harness & har-
ness for use w#2 bays. M Black, WEOS, Gene-
va NY 14956. 315-789-8970. 

Andrew motorized coax transfer switch, 4 
port, 3-1/8", $1200. M Patton, WXOK, 6819 
Cezanne, Baton Rouge LA 70806. 504-292-
4189. 

Andrew HJ9-50 5" air heliax, 444' was pass 
connectors attached, 15' wIone gas pass & 
one gas barrier, (2)6" miter elbows, hanger 
included. M Gideon, KIX 104, 111 W Port Pla 
za Ste 1000, St Louis MO 63146. 314-878-1040 

Used Towers 
200' heavy duty self-supporting 
and other used guyed and self - 
supporting towers in stock. 
We buy, sell and lease tower erec-
tion equipment. 

Call Southern Tower 
Service Co., Inc. 
804-539-8365 

Beacon wired filters, 300mm plus Crouse-
Hinds mech flasher & photocell, $1200. J 
Clarke, WRKU, 4531 Belmont Ste C. Youngs-
town OH 44505. 216-759-0579. 

Cablewave FCC 78-50 J Series, 78" heliax 
foam type, approx 1300' in (3) 375' runs & a 
350' run, all w/N female connectors attached, 
$250/ft. J Kosobucki, KLDA, 5161 Maple, Des 
Moines IA 50317. 515-266-6060. 

ERI FMH Series 10 bay centerfed, Rototaler 
at 92.3 MHz, 8 yrs old, vgc, $9950. G Wachter. 
KKFR, 631 N 1st Ave, Phoenix AZ 85003 602-
258-6161. 

AKG 
Auctio-TechnIca 
Beyer-Dynamic 
Crown 
Countryman 
Electro-Voice 
HME 
Light Wave 
Nacly 
Rams° 
Samson 
Sennhetter 
Shure 
Sony 
Stewart 
Telex 
Toa 
Vega 
Williams 

Harris (ERI) FM antenna, 10 bay FM HA se-
ries, excel cond, $13,000; Phelps Dodge 3-
1/8" rigid transmission line, 21 sections, 20' 
long, w/spring hangers hardware, excel cond. 
B Umberger, WNLT, 51 S Main, Clearwater FL 
34625. 813-446-0957. 

Lightning Elimination MB-60 heavy duty 
power surge eliminator 120/240V, 60 Amp sin-
gle phase, in water proof cabinet, like new, 
$450; Square D 82254 double throw nonfuse-
able 200 Amp, 250V, single phase switch used 
wistandby power, almost new, $175. A Fuchs, 
POB 311, Hobart OK 73651. 405-726-5656. 

Mark P-9A72GRN (2) 6' grid STL dishes, 3 
yrs old & 7/8" line, consider trade; Myat, var-
ious unused x-mission line elbows, flanges, 
adapters, both 4" & 3" rigid, consider trade 
P Kessler, KHUM, 1237 SE 371h, Topeka KS 
66605. 913-267-0960. 

Mounting brackets, complete set for 18" tow-
er face, for ERI FML-3E 3-bay CP antennas, 
$250. R Miller, WRVI, 815 W Dean, Virden IL 
62690. 617-965-3388. 

RCA 13CF 1213 93.9 FM 100 kW ERR needs 
cleaning up, BO. J Miller, KGNO, 908 Front-
view, Dodge City KS 67801. 316-227-4444. 

Shively 6811-3 FM 2 bay tuned 99.3, $2000. 
J Cannaday, 919-473-1993. 

Andrew LDF5-50A 7/8" foam dielectric 50 
ohm transmission line, 200' long w/2 type N 
connectors, 1 yr old, $250. G Wilson, WGTE, 
POB 30, Toledo OH 43692. 419-243-3091. 

Cablewave 3" air dielectric 50 ohm jacket-
ed, cable over 450', only 5 yrs old, w13" flange 
connectors, $2500. J Littlejohn, WBYR. 347 
W Berry Ste 700, Ft Wayne IN 46802. 219-420-
9890. 

Coax switch, 3-1/8, manual. $900; 3-1/8" 
coax switch, electric, $1300. J Mitchell, WJKL-
TV, 315-673-9049. 

CSP Custom 2 tower 1 kW phasor, excel 
cond, lots of spares, BO. D Barton, KMTI, 
POB K. Monti UT 84642. 801-835-7301. 

ERI 12 bay 50 kW FM on 1065,1 yr old, trade 
for ERI 4 or more bays on 93.3 or BO. R 
Wachter, KNSX. 3418 Douglas, Florissant MO 
63031. 314-872-2660. 

ERI FMH Series 10 bay centerfed Rototiller 
at 92.3 MHz, vgc, $9950. G Wachter, KFYI, 
631 N 1st, Phoenix AZ 85003. 602-258-6161. 

ERI 106.5 12 bay low power antenna, gd cond, 
on ground, used 1 yr w/bracket, BO. R 
Wachter, KNSX. 3418 Douglas, Florissant MO 
63034. 314-872-2660. 

Gates/Harris 5 kW lighting choke, like new 
(2), $20 ea/BO. G Wilson, WGTE, POB 30, 
Toledo OH 43692. 419-243-3091. 

Jampro 2H 2V 2 bays horizontal, 2 bays ver-
tical, w/power divider, tuned to 96.7 MHz, 
needs one interbay cable & deicer elements, 
you ship, $200. B Sauter, WSLU, Payson Hall, 
SLU. Canton NY 13617. 315-379-5356. 

Jennings RC21 vacuum coaxial relay, $1995; 
also a model RC5, $245. A Emerald, KGGA, 
8956 Swallow, Fountain Valley CA 92708. 714-
962-5940. 

LC transfer switch, $200 ea: (6) 1/8" 50 ohm 
bullets, $30 ea; 7/8" Heliax, $1500/1000; Jen-
nings vaccuum coax switch 3-1/8" 50 ohm 
SPOT, $1200 ea. Dave, 209-467-0317 even-
ings only. 

Phelps-Dodge CFM-LP3 3 bay tuned to 92.7, 
w/Radomes, excel cond, $1200; 250' 1-5/8" 
transmission line wIconnectors, $300. G 
McCoy, KZEN, 1606-1/2 16th, Central City NE 
68826. 308-946-3816. 

RCA-Dielectric BFH 2A 2 bay antenna on 
98.3, $600. JA Bowab, WDLT, 2402 Wolf 
Ridge, Mobile AL 36618. 205-344-3698. 

Rohn 80 tower 8 35 acres in Meramec 
Springs MO, highest point in the area, 3 yrs 
old. will sell for replacement value & reinstal-
lation of same tower due to relocating FM. R 
Wachter, KNSX, 3418 Douglas, Florissant MO 
63034. 314-872-2660. 

Stainless G24/25 200', 20' sections, guyed, 
new sandblast, primer, paint, on ground, 24" 
face, 2" tubing, BO. J Blodgett, WGTF. 308 
Westgate Pkwy, Dothan AL 36303. 205-794-
4770. 

US Tower 160' MW 30" face, star mount for 
8' dish, 200' eliptical waveguide for 7 GHz, 
buyer take down & remove, BO. W Ellis, 
KOZK, MPO Box 21, Spfld MO 65801. 417-
865-2100. 

Want to Buy 

FM tower, 100%150', must be able to mount 
other antenna such as Marti Vagi, 2-way, 
repeater. L Maierhofer, WTGC, 101 Armory 
Blvd, Lewisburg PA 17837. 717-523-3271. 

RF contactor ; used 111C repeat coils. D Wil-
liams, KLLV, 14780 Hwy 140, Breen CO 81326. 
303-259-5558. 

Six bay FM for 104.3 MHz. B Bundgaard, 
KLKS, POB 300, Breezy Point MN 66472. 218-
562-4884. 

ERI 4 or more bay on 933 MHz & 550 of feed-
line 1-5/8 or larger. R Wachter, KNSX, 3418 
Douglas, Florissant MO 63031. 314-872-2660. 

ERI 93.3 antenna 4 or more bays, low or hi 
power & 1000' of feedline, 1-5/8" or larger, 
have ERI 12 bay lo power antenna on 1065 
to trade. R Wachter, KNSX, 3418 Douglas, 
Florissant MO 63034. 314-872-2660. 

AUDIO PRODUCTION 

Want to Sell 

Shure M610 (2) feedback controller, 8 band 
EQ, BO. G Mundkowsky, WDAF, 3030 Sum-
mit, Kansas City MO 64108. 816-966-0731. 

$79 BALANCED LINES 

1 o 
1 without tr,iii,lormi•x, 

Call for iiiir compli•tr cat,ilog now. 
Gaines Audio 1237 E Main St. 
Roch, NY 14609 800-442-0780 

AKG BX20E1 smooth, tortial transmission line 
reverb, 2 chnl w/remote, excel cond, BO. B 
Matta, 6053 Bunker Hill, Pittsburgh PA 15206. 
412-661-2020. 

Audio Digital TC-4 digital delay unit, excel 
cond. B O'Connor, KDES, 821-N Palm Cnyn, 
Palm Springs CA 92262. 619-325-1211. 

dbx 900 noise reduction mainframe w/(2) type 
I cards & (2) Type II cards, BO; Spotmaster 
CLE-FM stereo audio processor, BO. K 
Stokes, WKJN, 3029 S Sherwood Forest Blvd. 
Baton Rouge LA 70816. 504-295-1832. 

dbx 900 noise reduction mainframe w/(2) type 
1 cards & (2) Type 11 cards, BO; Spotmaster 
CLE-FM stereo audio processor, BO. K 
Stokes, WKJN, 3029 S Sherwood Forest Blvd, 
Baton Rouge LA 70816. 504-295-1832. 

dbx 140 noise reduction unit, Type II, $200. 
F Grundstein, WEGX, 3 Bala Plaza Ste 580E, 
Bala Cynwyd PA 19004. 215-667-3939. 

Orban 118 dual reverb, $200. M Legner, 7807 
Suffolk Ct, Alexandria VA 22310. 703-971-7069. 

All Disc Patcher DP100 Hi Z to 600 ohms 
balanced interface, $100. K Thomas, Rebel 
Recdg, POB 207, Atlantic Beach FL 32233. 
904-388-7711. 

dbx 222 Type II, 6 mos old, stereo; dbx 222 
NR unit. $100/B0 or will swap for EFX unit, 
1/2" tape or mies. B Miller, Grapevine Stds, 
2525 Imlay City, Lapeer MI 48446. 313-664-
1995. 

dbx 157 Pro 4 chnls simultaneous play rec-
ord, rack-mountable, (2) 8 chnls, $500/4 chnls. 
H Fenster, Universal Rehearsal Recdg, 17W 
20th St, NYNY 10011. 212-929-3277. 

Early Model DAP 310's Dorrough Electron-
ics serial numbers in 600's. Bill Moennig IV, 
2039 Locust St, Philadelphia PA 19103. 215-
567-2738. 

Eventide H910 Harmonizer, recently factory 
refurbished, gd cond, wlmanual, $400. D Da-
vis, KMBA, 1217 Valencia Dr NE, Albuquer-
que NM 87110. 505-255-2431. 

Gates M-5136 remote bdct mixer, unknown 
cond, $25/you ship. P Mueller, KUTA, Hwy 191 
N, Blansing UT 84511. 801-678-2261. 

Micro-Trek Ditty Desk 645443 wlmanual. 4 
chnl mono, w/Russco 2-speed tables, Micro-
Trak 303 arms, BO plus shpg. S Delahoyde, 
Box 33063, Phoenix AZ 85067. 602-937-9088. 

Orban 11113 reverb, like new, $275. K Thomas, 
Rebel Recdg, POB 207, Atlantic Beach FL 
32233. 904-388-7711. 

Ron Radio Comm, Inc, 
P.O. Box 201 

Brightwaters, NY 11718 

NRSC Compliance: 
• Energy Onix Add On 
NRSC Processor $ 520 

• Inovonics AM NRSC 
Add-On Processor $ 520 

• Hnat Hindes NRSC 
Tri-Maze $ 1,595 

8 0 - 6 6 6 - 3 5 2 5 

Orban 6428 parametric EQ/notch filter, like 
new w/manual & box, still under warranty, 
$800. R Hernandez, FAZ Bdctg, 903 E Corti-
nas, Del Rio TX 78840. 512-775-3544. 

Often 245F stereo synthesizer, $200; Shure 
M67 mixer. G Robinson, 803-722-7611. 

AROADCA, AutOMA,ION 

Automation Systems 

For Satellite Formats 

Schafer 903 Automation Controller 

3 SMC 352RS Carousels 
1 Studio/Network Interface Card 
2 Equipment Racks 

BAI Price $13.500 
Completely Remanufactured 

SMC ESP-1 Controller 
3 SMC 35ORSB Carousels 
2 SMC 721 Dual-Play Cart Decks 
2 Equipment Racks 

BAI Price $ 9.450 

SMC RP1000 Programmer 
3 SMC 352RSB Carousels 
2 SMC 721 Dual-Play Cart Decks 
2 Equipment Racks 

BAI Price 8.495 

Harris System 90 (As-151 $1,500 

SMC TS-25 rtlemanufactured) $ 300 

SMC TAC-1 ( Remanufactured) $ 250 

Other SMC. Harris. IGM and 
Control Design Systems Available. 

Call for details. Also see our 
ad under -Automation- heading 

this issue. 

Broadcast Automation, Inc. 
4125 Keller Springs # 122 

Dallas. Texas 75244 
(214)380-6800 Fax (2141380-0823 

Circle 77 on Reader Service Card 

Circle 49 on Reader Service Card 
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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 

Used Automation 
System Components 

HarrisiGates 
SP- 10 Dial Programmer $ 

Clock 

250 or 350 Carousel 'Mk $ 

System 90 Source Cards 

System 90 Printer 

Complete System 90 
(As- 1s) 

IGM 

75 

75 

350 

100 

100 

$1500 

Model 400 
Control System $ 250 

Programmable Clock $ 200 

PAL Encoder or Decoder $ 125 

RAM Power Supply $ 200 

393 Network Switcher 
for 500 125 

Monitor Panel for 500 $ 200 
500 Rollouts 
(w14 Voice Modules) $ 125 

(Other configurations available) 

Monitor & Control Chassis 
for 700 $ 200 

Control Design  
CD-28 
Automation System $ 995 
Includes Rack, Monitor. 
Programmer, Digital Clock 
and Source Expander Units. 
Includes six source cards. 
Matching Rack 
for CD-28 System $ 250 

Also see our ad under 
"Miscellaneous- for more racks. 

All items above offered As-ls 
Documentation provided 

where available. 

Broadcast Automation, Inc. 
4125 Keller Springs # 122 

Dallas, Texas 75244 
(214)380-6800 Fax (214) 380-0823 
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AUDIO ... WTS 
Yamaha SPX9011 like new, only 8 mos old, 
$555. K Thomas, POB 207, Atlantic Beach FL 
32233. 904-388-7711. 

Eventide DB955 digital delay 6.4 sec 75K 
mono delay %id/catch-up, $2500. B Gellhaus, 
WDVT, POB 73, Chelterham PA 19012. 215-
635-4815. 

Large quantity of used audio gear, consoles, 
tape machines, outbd gear, mics, test equip, 
etc, call for comp) list. G Guarino, Sorcerer 
Snd, 19 Mercer NYNY Ian 212-226-0480. 

*ban 111B stereo reverb, in mint cond $300 
R Bauer, KCPX, 434 Bearcal Dr, Salt Lake City 
UT 84115. 801-485-6700. 

Orban 111B dual ch spring reverb, like new. 
J Aughney, KLCE, POB 699, Blackfoot ID 
83221. 208-785-1400. 

Patch bay, 48 DR-TRS-AB-XT, compl w/std 
19" EIA rack mnt jcks (2 bays) & punch blk 
assmbly, $100. M Rakoff, 114-41 Queens Blvd, 
#148, Forest Hills NY 11375. 718-591-0002. 

Peavey Graphic E0 10 band stereo, balanced 
input & output, BO. JA Bowab, WDLT, 2402 
Wolf Ridge, Mobile AL 36618. 205-344-3698. 

Shure M63 Audiomaster, (2) E0 companion 
to the M67 remote bdct mixer, gd cond, $75 
ea; Ramko die amp DA6BRIE mono, 1 by 6; 
Thomson CSF Labs dual diet amp mdl 1602 
1 by 16 or 2 by 8.A Pavao, KYNO, 2125 N Bar-
ton, Fresno CA 90703. 209-255-8383. 

Studio Technologies RCU-1, differentiates 
bet stereo & mono programming, normally 
used w/Studio Tech AN-2 stereo simulator to 
switch mono programming thru the sim, ste-
reo programming straight thru, excel cond, 
$550. M Byrnes, WAMU, 4400 Mass Ave NW, 
Wash DC 20016. 202-885-1030, 

UREI 527A 1/3 octave 27 bands, $200; Am-
pex 440 á 351's transports, BO; Ampex & 
MCI's tape heads, new 8 Irk heads, MCI 16 
Irk play head, BO; Ithaco 4302 dual 
24DB/electronic filter, $595. J Price, 2651 
Globe, Dallas TX 75228. 214-321-6576. 

Want to Buy 

WANTED 

parEc 
We will pay $1000.00 for 

almost any Pultec program EQ 
models EQPI/EQPI A/EQP1 A3. 
We will pay $1500.00 for any 

Fairchild 660 and $3000.00 for 
any Fairchild 670. 

Also wanted: 
EQH2/EQH3/MEQ5/MAVEC/ 
MBI/rfl & SONTEC EQ any S/ 
tube or ribbon mics and limiting 
amps. 

CALL OR WRITE TO: 
Dan Alexander Audio 
2944 San Pablo Ave. 
Berkley, CA 94702 

(415) 644-2363 

FAX: 415-644-1848 

Henry Engineering Logiconverter interface 
unit, call after 5 PM EDT. 502-459-9488. 

Shure M267 wanted in gd cond, for fair price. 
M Bejarano, Falcon Comm., 6923 Forbes, 
Seabrook MD 20706. 301-794-5754. 

Yamaha REVS or 7 effects outboard unit. B 
Ranes, DIR, 32 E 57 St, 6th FL, NYNY 10022. 
212-371-6850 

Electro-Voice EVT-4500 reverb. P Parks, 
KYKR, 27 Sawyer, Beaumont TX 77702. 409-
838-3911. 

AUTOMATION EQUIP 

Want to Sell 

Revox PR99 PBs (3), new, PB w/25 cycle 
switching tone sensors built in, sell together, 
$1500 ea firm. B Coleman Jr, WIST, Box 460, 
Lobelville TN 37097. 615-593-2294. 

Schaefer GIS-7000, (2) audiofiles, 48 tray, 
racks, all manuals, spare parts, Hazeltine con-
troller, cables, complete, $12 500. E Nichols, 
KMCR, POB 189, Montgomery City MO 
63361. 314-564-2275. 

Schaefer GLS-7000, (2) audiofiles, 48 tray, 
racks, all manuals, spare parts, Hazeltine con-
troller, cables, complete, $12 500. E Nichols, 
KMCR, POB 189, Montgomery City MO 
63361. 314-564-2275. 

SMC 252RS Carousels, 3 or 4 complete, ex-
cel cond; Control Design Corp CD28M P A 
X, CD12C, 25S, 28X, will handle 12 or more 
sources, working when removed, 8 spare PC 
cards; ITC R-R, working when removed. J 
King, WROB, POB 1336, W Point MS 39773. 
601-494-1450. 

SMC Mini Pro satellite system w/program-
mer, (3) Carousels, (2) RSC-100 programmers, 
(2) racks, excel cond, on air. 916-686-6613. 

BE 16X w/(4) Revox PR99's, (2) Carousels, 
(2) time announce, triple deck, delay, record-
er, live assist & more, 2 yrs old. D Remy, KKLI, 
POB 17360, Colorado Springs CO 80935. 719-
636-1000 

Gates/Harris older system, w/252-RS 
Carousel, (2) Scully 270's, SC-48 programmer, 
ACC-2 audio controller á much more. C 
Knapp, KUMR, G-6 Library UMR, Rolla MO 
65401. 314-341-4388. 

Harris 9000 (2) Instacarts, (2) CRTs, (5) Scully 
R-R w/(3) back-ups, time announce, printer, 
complete & running now, $18,000. B Harmon, 
WPLA, PO Drawer J, Plant City FL 34209. 
813-754-9191. 

Harris System 90 automation unit, w/(5) 750 
Series R-R, (4) 24 bay Carousel cart 
machines, 48 bay Insta-carl machine, en-
coder, logger, printer & control panel, (4) racks 
wIdoors. Bill Burt, 505-434-1414. 

IGM 700 automation system w/network join-
er, time & temp announcer, program logger, 
4 stack instacart, includes 3 equip racks, you 
pick up, BO. M Meyer, KLOP, POB 70, Madi-
son MN 56256. 612-598-7301. 

IGM Instacart 48 tray stereo w/Harris auto-
mation interface, $6000 or trades. 0 Roden, 
WAHR, 1701 Monte Sand Blvd, Huntsville AL 
35801. 205-533-3676. 

DIGITAL DIGITAL DIGITAL DIGITAL DIGITAL DIGITAL. c 

schafer 
means 

AUTOMATION 

... Always has 

... Always will. 
Schafer World Comm. parts dept. supports new 

& previously manufactured Schafer automation 

& consoles, Sparta audio, Cetec 7000 systems 
& Consoles 

Schafer %% odd ( ommunication. Corporation 
orld Radio Bldg.. PO Kos 31, Marion, .4. 24354 1, SA 

Phone: 703-783-20011 AA: 703-783-2064 

DIGITAL DIGITAL DIGITAL DIGITAL DIGITAL DIGITAL 
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MEI Satmaster 1000 event automation con-
troller w/(2) go-carts & cabinet, mint cond. See 
at KLSZ, Van Buren, Ark. Contact Don Jones 
501474-3422 for appointment/info, $8000 
cash. 

Schafer 903, (4) R-R, (2) 78 tray stereo Go-
cCrts, full logging, time announce, BO; Broad-
cast Products AR2000B, (4) Revox R-R, (3) 
stereo Carousels, single play, full logging & 
schedule load, BO; SMC 352RS stereo 
Carousel, excel cond, BO. R Mayhugh, KLOA, 
Box 938, Ridgecrest CA 93555. 619-375-8888. 
Schafer 7000GLS brain, power supply, Es-
prit controller, (2) Audiofiles, mono, stereo, ca-
bles & lots of spare parts. E Nichols, KMCR, 
POB 189, Montgomery City MO 63361. 314-
564-2275. 

SMC ESP-1 fully equipped, (4) Carousels, 24 
tray Instacart, (4) Revox R-R's, (2) dual cart 
players, delay recorder for network, 7 day 
clock, color monitor, spare parts, complete 
manuals. R Monroe, KKTX, Kilgore, Kilgore 
TX. 214-984-2001. 

SMC automation system, $7000. J Denison, 
Esprit Comm, 4510-A S 14th, Abilene TX 
79005. 915-691-9292. 

Harris System 90, (2) full systems, (2) Brains 
w/consoles, (4) ITC, (5) Revoxs, (9) Carousels, 
(2) printers, currently in operation, $20900. D 
Maybarry, WOXO, POB 72, Norway ME 
04268. 207-743-5911. 

Harris System 90 logger, decoder, monitor, 
Brain, etc, BO; IGM Instacart, 48 tray, stereo, 
excel cond, mounted in equip rack Wall cards, 
$7000. S Cohen, KFNN, 65 E First Ave, Me-
sa AZ 85210. 602-644-1510. 

MEI 100 48 event programmer, price includes 
(4) Revox PR99 1/4' stereo PB R-R machines, 
complete live assist automation system, 
MOO. K Dickson, WRXJ, 8386 Baymeadows 
#107, Jacksonville FL 32250. 904-636-0507. 

Schafer 8007 automation controller, $1500. 
VVVIS, POB 487, Frederiksted, St Croix VI 
00840. 809-778-5199. 

SMC ESP-1 (4) 352 RSB Carousels. (2) 722 
dual cart decks, net delay machine, 20 chnls 
of audio, (4) Revox A77 reels. R Monroe, 
KKTX, Box 192, Kilgore TX 75662. 214-984-
2001. 

SMC DT-5 automation system cart encoder 
w/keyboard & CRT mon, $500/B0. T Randall, 
KJJQ, Box 790, Brookings SD 57006. 605-692-
9102. 

Sono-Mag SM-25 decoder, will run two tape 
machines, new, BO. A Weiner, Britton Rd, 
Monticello ME 04760. 207-538-9538. 

Sonomag (SMC) MSP-1 2000 event satellite 
automation controller, perfect working cond, 
manuals, printer & spare parts kit included, 
currently on-air, $3500. E Stokes, WCVR, POB 
249, Randolph Ctr VT 05061. 802-728-4411. 

HALL  
Electronics 

THE BEST DEALS ON QUALITY 
REBUILT lit BRAND NEW 
BROADCAST EQUIPMENT 

We BUY & TRADE equipment too! 
Please phone or send for our latest flyer. 

804-977-1100 1712 Allied St. 
10:00AM-6:00PM EST Charlottesville, VA 22901 

Want to Buy 

Looking for complete automation system 
equipment, prefer cart system. B Carr, WRED, 
1201 Freemont Pk, Woodville OH 43469. 419-
837-9696. 

SMC DP-1 Brain, 219 memory retention card, 
PN 53806, negotiable. K Klaas, KEZJ, POB 
346, Twin Falls ID 83303. 208-733-7512. 

Go-cart any size or Instacart, also BE 16 brain 
or complete automation system, Satellite Mu-
sic Network slave station. L Maierhofer, 
WTGC, 101 Armory Blvd, Lewisburg PA 17837. 
717-523-3271. 

SMC DF-1 with a memory retention #218 card 
from SMC DP-1 Brain. K Klaas, KEZJ, POB 
346, Twin Falls ID 83303. 208-733-7512. 

SMC Carousel 250 random, fixer uppers; 
Metro-Tech 500 Series parts for Metro Tech 
10,5 PB deck. D Kohn, KESM, 200 Radio La, 
El Dorado Spgs MO 64744. 417-876-2741. 

Tone encoder 25 Hz, for reel production 
needed. D Davis, KMBA, 1217 Valencia Dr 
NE, Albuquerque NM 87110. 505-255-2431. 

25 Hz tone sensor & relay to start cart ma-
chine & 25 Hz tone sensor to stop R-R ma-
chine. G Dow, WBKN, POB 711, Brookhaven 
MS 39601. 601-833-6221. 

Entire set-up for Transtar Country format, 
buy or trade for Harris system w15 Scully reels, 
2 Instacarts, time announce, 2 CRT's, etc, 
Harris on air now. B Harmon, WPLA, POD J, 
Plant City FL 34289. 812-754-9191. 

Instacart or Go-Cart mono, any tray size, one 
or more, will consider units needing service. 
L Maierhofer, W1/3C, 101 Armory Blvd, Lewis-
burg PA 17837. 717-523-3271. 

SMC Mini-Pro automation controller. VVVIS, 
POB 487, Frederiksted, St Croix VI 00840. 
809-778-5199, 

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 

aucliotechniques 
1619 Broadway, NYC, NY 10019 

(212) 586-5989 FAX (212) 489-4936 

For the FINEST 
Tape Recording 
Heads and 
the ULTIMATE 
in Relapping 
Services. 

We stock a full 
line of direct 
replacement heads 
from mono to 24 
track. 

We also provide gm 

precision relapping and optical alignment g 

all magnetic MAGNETIC SCIENCES 
recording heads and assemblies. 
If you need optimum performance from your 
tape recording equipment,you need our serv-
ices. Call or write: 

JRF/Itiagnetic Sciences Inc. 
The audio magnetic professionals with the track record to prove it. 

Kennedy Road • RO. Box 121 
Greendell, NJ 07839 

(0) (201) 579-5773 • Telex: 325-449 

CAMERAS (VIDEO) 

Want to Sell 

JVC KY 310 camera w/12-1 lens, 2x extender, 
AC adapter, battery, case, $2995; Betacam 
YI0 component back for KY310, 210, $695; 
package price $3295. Also JVC CR6600 3/4" 
VCR wIRM 70U remote controles, $995. All 
in gd cond. D Brennan, Custom Video labs, 
205-823-0088. 

Sony DXC1600 color camera by/camera con-
trol unit, lens, & pwr supply, as is, $150. D 
Bailey, 3422 Beech St, Rowlett TX 75088. 214-
475-9796. 

Sony DXC-5000B color camera w/CCU, 33' 
cable, zoom lens, NTSC & RGB output, BO. 
M Cramer, WGBA, 1391 N Rd, Green Bay WI 
54307. 414-494-2626. 

Ilegami HL35 two piece, circa 1974, complete 
& operational w/manual, $500; JVC KY2000 
camera extender board & manual. J Cochran, 
Gateway Video, 225 Ross, Pittsburgh PA 
15219. 412-471-3333. 

Panasonic WV 200CLE 3CCO chip cameras 
(3), less than 30 hrs. 12:1 lens, mic, case, 
$5000 ea; Thomson MC301 camera, excel 
cond, 14:1 Fuji lens, shipping case w/RS2000 
CCU, $2000 pkg; Norelco PC72 cameras (3), 
15:1 Angenieux lens, gd cond, fair tubes. 
spare CCU, lots of parts, Sr video remote con-
trols, various Norelco PC70, PCP70, PCP90 
modules, yokes, parts, BO. H Larson, Matrix 
Mobile TV, POB 536, San Luis Obispo CA 
93406. 805-544-5657. 

Sony DXC-M3A 3 tube saticon, Fujinon 12/1 
w/2X ext zoom, ENG VF, 5" VF, rem lens/200 
ohm control kit, AC-PS. 6' cable, $6500. S 
Christian, Masterpiece Video Prod, 715 Corn-
wall, Silver Spring MD 20901. 301-439-5731. 

Ampex CC500-03 3 tube color Wens, CCU 
& viewfinder; Hitachi FP1011BU 3 tube color 
w/CCU & remote paint box, $1000/both; (5) 
Norelco PC70 3 tube color studio cameras, 
all wICCU's, $400 ea. J Krepol, RNDL, 6147 
Walker, Phila PA 19135. 215-624-1050. 

Panasonic WV-3800 wIRCU & cable, zoom 
lens, & full ENG package w/carrying case. 
needs work, BO. J Garvey, Video Yesteryear, 
Box C. Sandy Hook CT 06482. 203-744-2476. 

Rank, Taylor Hobson Varotal AM 16:1 TV 
zoom lens w/1.75 & 3X range ext w/electric 
zoom w/presets & focus controls & pan head 
arms in flight cases, $700. J Krepol, RNDL. 
6147 Walker, Phila PA 19135. 215-624-1050. 

RCA TK44 plumbicon camera chains (3). P 
Douglas, K1A1GN, 6160 S Wabash Way, En-
glewood CO 80111. 303-740-2222. 

Studio camera zoom lenses (4) Rank, Tay-
lor Hobson Varotal AM 10:1 zoom w/1.75 & 3X 
range ext wlzoom & focus controls & pan 
head arms in flight cases, $500 ea. J Krepol, 
RNDL, 6147 Walker, Phila PA 19135. 215-624-
1050. 

Want to Buy 

CRT 11/pe 7TP4 for RCA TK II or TK 31 cam-
era viewfinder or control unit. C Harper, 2081 
Harmony Court, Lexington KY 40502. 606-
268-8549. 

Hitachi SK80 breakout box & service manu-
al & schematic desperately needed. K Storm, 
POB 40554, Washington DC 20016. 301-953-
°855/0747. 

Sony CCU-1800; Sony CMA-6 (2). F Haynes, 
1718 N 79 Terr, Kansas City KS 66112. 816-
654-2407. 

RCA TK-10, TK-30, TK-1, TK-41 camera 
chains, any cond plus matching tripods & 
heads; also any Dumont camera chains in 
any cond. A Weiner, Britton Rd, Monticello ME 
04760. 207-538-9538. 

CART MACHINES 

Want to Sell 
Audicord type S-26 stereo, record & PB wklig 
timer opt, current model, excel cond, 
$1000/80. R Isenstein, WMEX, 107 Blossom-
crest, Lexington MA 02173, 617-862-5705. 

BE 3200 RIP stereo, 3100 pay stereo, mint 
coed, original heads w/manuals, BO. R Kauf-
man, PAMS Prod, POB 462247, Garland TX 
75046. 214-271-7625. 



40 Radio World  BEE  July 12, 1989 

CART MACHINES ...WTS 
ATC PB-190 w/record amp, used, repairable 
cond, BO pls shp. M Ferguson, N AZ Bdctg, 
POB 1990, Prescott AZ 86302. 602-776-2810. 

BE 3000, 1 RIP & 1 play only; Harris Phase 
Fixer encod & decod. M Seguin, WVMT, POB 
620, Colchester VT 05446. 802-655-1620. 

ITC PD-II mono R/P cart deck (2), $600 ea 
or $1000/both; BE 5100 triple deck mono PB, 
low hrs, clean, $1500 or trades. D Roden, 
WAAR, 1701 Monte Sand Blvd, Huntsville AL 
35801. 205-533-3676. 

Ramko Research cart rewinder, $150. E 
Nichols, KMCR, POB 189, Montgomery City 
MO 63361. 314-564-2275. 

RCA Ri-27 BA-27 (3) PB, mono w/tones, (2) 
R/P whones, vgc, BO. R Mayhugh, KLOA, Box 
938, Ridgecrest CA 93555. 619-375-8888. 

Spotmaster Ten Spot 19" rack style w/2 play 
units, room for 3 more below these, works OK, 
$30 pls shpg. J Cunningham, Rt 2 Box 1136, 
Stonewall OK 74871. 405-265-4496. 

Tapecaster 700RP, $300; Tapecaster 700P, 
$200: BE cartwinder, $50. J Clarke, WRKU, 
4531 Belmont Ave Ste C, Youngstown OH 
44505. 216-759-0579. 

Tapecaster 700RP mono, gd cond. G Fip-
pinger, Rainbow Program, 150 Crossways Pk 
Dr, Woodbury NY 11797. 516-364-2222. 

Gates Criterion (2), one works, one does not, 
w/manuals, BO. B Keaton, WGEZ, POB 416, 
Beloit WI 53511. 608-365-8865. 

Tapecaster 700 RP recorders in gd cond (2), 
in use, w/manual, $250; Tapecaster 700P 
players in gd cond (2), in use, w/manual, $150 
ea. D Davis, KMBA, 1217 Valencia Dr, NE, Al-
buquerque NM 87110. 505-255-2431. 

Tapecaster 700P fair cond, need rollers & 
cleaning, $50 ea; BE 5301, needs motor & 
bearings. $750; BE 2100 R/P, mono, gd cond, 
$909; Spotmaster 1070 R/P, needs cleaning, 
gd cond, $400. J McMahan, WAMD, FOB 970, 
Aberdeen MD 21001. 301-272-4400. 

Tapecaster P-700 mono gd cond, new 
heads, recently refurbished, in use, $300/130; 
Tapecaster RP-700 mono, new heads, recent-
ly refurbished, in use. $350/60. T Murray, 
WROI, 100 W 9th, Ste 306, Rochester IN 
46975. 219-223-6059. 

BE 5300/3500 (2) triple play & recond cart, 
mono player, have 3 cue tones w/spare part, 
call for price breakdowns. B Gellhaus, WDVT, 
POB 73, Chefterham PA 19012. 215-635-4815. 

BE 3300, $750; BE 5502, $1200; Harris C90, 
$500; RE! Mr Sprague F-1135/G JN17-330061 
250 VAC, 100 A sngl or 3 phase, for 208 or 
240V, 3 pole 100 A, $600; (4) pole 100 A, $700. 
Dave, 209-467-0317 evenings only. 

BE 2000 RPS R/P, (2) 2000 PS PB Spot-
masters. vgc, BO. I Baron, IVCUA FM, 200 
UCIV Catholic Univ, Wash DC 20064. 202-
635-5106. 
ITC 3-D (2) triple deck, mono, $900; Gates 
Criterion 80 stereo PB, $450. A Pavao, KY-
NO, 2125 N Barton, Fresno CA 90703. 209-
255-8383. 

ITC 3D mono, gd cond, $1000. B Mountjoy, 
WIDD, 610-1/2 Hattie, Elizabethton TN 37643. 
615-543-5849. 

Sparta portable, AC/battery, runs gd, $50; 
ATC 8 kHz cue amp, $10. S Weber, KGRV, 
POB 1598, Winston OR 97496. 503-679-8185. 

Tapecaster 70ORPS R/P stereo, gd cond, 
$400. B Sauter, WSLU, Payson Hall, SLU, 
Canton NY 13617. 315-379-5356. 

Tapecaster 700-RP Ft/P, fair cond, as is, $75; 
Rapid O MA024A R/P, repairable but in fair 
cond, $80. M Rakoff, 114-41 Queens Blvd, # 
148, Forest Hills NY 11375. 718-591-0002. 

Ron Radio Comm. Inc 
P.O. Box 201 

Brightwaters, NY 11718 

Authorized dealers for 
• Audicord Cart Machines 
• Audisar Products 

• Belar Electronics 
• Broadcast Electronics 
• Crushcraft Antennas 

• Delta Electronics 
• Energy Onix FM 
Transmitters 100w to 
60KW 

• Hnat Hindes Audio 
Processing 

• Inovonics FMX & NRSC 
• Jampro FM Antennas 

• Kintronic Phasors 
Antenna Tuning Units 

• L. P. B. Consoles 

• Micro Controls Inc. 
(Composite STL) $ 5,795 

• MAXRAD -Antennas 

• Valley People Audio 
Processing 

• Scalla Antennas 
 • 

CALL RON RADIO 
FOR:Frequency Searches, 

License Applications, 
Construction Permit 

Applications.Leasing thru 
DACOM Financial Services 

800-666-3525 

Want to Buy 

ITC Series 99 record/play, stereo, plus Delta 
1 andlor Delta Ill Stereo PB decks. Kidd Com-
munications, 4096 Bridge St, Ste 4, Fair Oaks 
CA 95628. 916-961-6411. 

lit Delta IV record amp for a Delta Ill, triple 
play machine. J Nichols, KZZU, South 5505 
Regal, Spokane WA 99223. 509-448-5555. 

ITC 99, Omega, Premium line, gd used mo-
no or stereo recorder. T Murray, WROI, 100 
W 9th, Ste 306, Rochester IN 46975. 219-223-
6059. 

RCA RT-126 VU meter; RCA RT-126 60 Hz 
motor in exchange for 50 Hz motor. M Ander-
son, 1469 3rd Ave, New Brighton PA 15066. 
412-847-0111. 

Collins 642E-1 Twintape, need cue tone 
cards/cart deck/parts to make 3 decks into 4 
w/trip start from deck to deck. G Dow, WBKN, 
POB 711, Brookhaven MS 39601. 601-833-
6221. 

ITC or other make, triple deck in gd cond. 
R Larson, 509-453-6296. 

ITC 3 deck mono, all tones, working cond. 
R Yaw, KOJM, Box 7000, Havre MT 59501. 
406-265-7841. 

CASSETTE & REEL-TO-
REEL RECORDERS 

Want to Sell 
Nagra Ill wIsingle preamp & sync. 3.75, 7.5 & 
151ps, mint cond w/manual, $900; Nagra Iv-
L Mingle preamp & sync, 3.75, 7.5 & 15 ips. 
mint cond w/manual, $2400. R Sumner, CAVU 
Comm, 3322 Applegate Ct, Annandale VA 
22003 703-560-0233. 

STUDER 
Ft E 

FACTORY AUTHORIZED 
SERVICE CENTER 

"SUPERLATIVE SERVICE" 
Swiss trained in servicing A77. 877, 
A700, PR99, A67, 667, A810, A807, 
8710, A710 & C270. Fast 48-72 hour serv-
ice w/90 day warranty Huge parts inven-
tory. VISA/MC. New & used machines 
available. 

STUDIO-SONICS CORP. 
2246 N. Palmer Dr .4100 

Schaumburg, IL 60173 

(312) 843-7400 

Ampex 440B, $500. K Thomas, P013 207, At-
lantic Beach FL 32233. 904-388-7711. 

Ampex 602-2 w/manual, portable case, oper-
ates but needs some work, looks gd, BO, plus 
shpg. S Delahoyde, Box 33063, Phoenix AZ 
85067. 602-937-9088. 

Ampex AG-440B 3.75 & 7.5 ips, needs work. 
G Fippinger, Rainbow Program, 150 Cross-
ways Pk Dr, Woodbury NY 11797. 516-364-
2222. 

Ampex AG-440 mono R-R (2), $500 ea. J 
Cannaday, 919-473-1993 

Metrotech 543R stereo Rec./repro ( 2); 
Metrotech 531R mono rec./repro (2). C Knapp, 
KUMR, G-6 Library UMR, Rolla MO 65401. 
314-341-4388. 

Otani MX 5050-B 8 trk, like new, less than 15 
hrs, wad factory remote control, roll around 
rack & all manuals, $4000. J Belik, KIKX, 
Colorado Springs. 719-632-5800. 

Otari MX 5050 excel cond. 1/2 trk stereo R/P 
& 1/4 trk pl utlty, $2000. T O'Malley, Citynet, 
POB 29341, Oakland CA 94604. 415-223-6757. 

Pioneer RT701 3 motors, 3.75-75 ips 1/4 trk 
stereo, very low hrs, excel cond wlmanuals, 
$250 ea. D Davis, KMBA, 1217 Valencia Dr 
NE, Albuquerque NM 87110. 505-255-2431. 

Pioneer RT-701 2 trk, has speed problem, BO. 
B Keaton, WGEZ, POB 416, Beloit WI 53511. 
608-365-8865. 

Pioneer RT-1050 (2) gd cond w/manuals, 
$350 ea. L Vollmer, WOBT, POB 738, 
Rhinelander WI 54501. 715-362-6140. 

Rack mount adaptor for Ampex AG600 ste-
reo. F 1tonwinski, WSOY, 1100 E Pershing Rd, 
Decatur IL 62526. 217-877-5371. 

Revox A700 rack mount or table, 3 speeds 
stereo 2 trk, gd cond, $550. G Ernst, Bayside 
Snd Std, POB 166, Lincoln City OR 97367. 
503-996-6020. 

Revox A-77 R/P, Crown 800 R/P, Ampex 612 
PB, all OK motors, used, repairable pond, BO 
pls shpg. M Ferguson, N AZ Bdcts, POB 1990, 
Prescott AZ 86302. 602-776-2810. 

Revox en, 7.5-15 ips, 1/2 trk, excel cond, 
shipping case, $1000. JA Theodore, 1175 
Brockton, El Cajon CA 92020. 619-448-4444. 

Sansui DM-350 cassette player, recorder rack 
mountable, gd cond, $200/130; Lazy Susan 
type cart rack, holds 96 carts, $75/130. R 
Price, KWIK, 259 E Center St, Pocatello ID 
83204. 208-233-1133. 

NORTRONICS 
Replacement Tape 

Heads 

Test Tapes, Degaussers, Gauges 
Cleaners, Swabs, Lapping Films 
Splice Bars/Tabs, Demagnetizers 

SEQUOIA 
ELECTRONICS 

209 Lester Lane 
Los Gatos, CA 95032 

(408) 356-3232 

Scully 270 reproducers (2), gd cond, $200 ea. 
M Meyer, KLQP, POB 70, Madison MN 56255 
612-598-7301. 

Studer A80 Mark I 1" 8 trk, 7.5-15 ips, $7500. 
Call 212-645-6319. 

Teac/Tascam 235 4 trk, excel cond, 6 mos 
old, $450. B Brinitzer, WDCG, POB 2126, 
Durham NC 27702. 919-682-0318. 

Teac 6010 4 trk w/auto reverse, 4 heads, 2 
chnl erase, record, forward PB & reverse PB, 
access include dust cover, remote time con-
trol, pause control, etc. FOB Chicago, 
$400/130. 312-444-2066. 

CLEAN PATCH DAYS 
NO DOWNTIME 

VERTIGO BURNISHERS AND INJECTORS 
RESTORE ORIGINAL PERFORMANCE 
TO YOUR PATCH BAYS 

$29.95 Ea. 
VERTIGO RECORDING SERVICES 
72 ,15 Magnole Bivd . 716 
North Hollywood. CA 91607 818-907.5161 

Teac A-2300-S 7" w/full function wired re-
mote, original manuals, cables, etc, stereo 1/4 
Vic, $285. E Kovacs, 14269 Jackson, Taylor MI 
48180. 313-285-9710. 

Teac/Tascam 3340 4 trk 1/4", gd cond. $499. 
C Swack, Sweetwater Snd, 4821 Bass, Ft 
Wayne IN 46808. 219-432-8176. 

Uher 4000 Report L, in great shape, $150. 
P Andrus, POB 261, Chimacum WA 98325. 
206-732-4085. 

Ampex and Scully Spare 
Parts, Accessories, Motor 

Remanufacturing. 

INTERNATIONAL 
PO Box 1555 
Mtn. View 
CA 94042 

Direct order hne(800) 848-4428 

in CA Dial (408) 739-9740 
Telex 62922869 ESL UD 
FAX: 1-408-739-0809 

Akai GX-280D 1/4" R-R stereo, parts ma-
chine, $20. P Russell, Bowdoin College, Sills 
Hall, Brunswick ME 08011. 207-725-3066. 

Ampex AG-440B 2 trk (3), 10.5" rack mount 
prof, vgc, $700 ea plus shpg; Scully 280 4 trk 
1/2" in Russlang console, late mdl w/motion 
sensing, spare cards & capstan motor, low 
hrs, gd cond, $1600 plus shpg; Denon DH-
510 2 trk 105" reels, 7.5-15 ips, excel cond. 
$900; Teac 2300X stereo 114 trk, 7" reels, ex-
cel cond, $250. K Peckham, 2737 Florann, 
Madison WI 53711. 608-271-8763 

Ampex 4020150-03 reproduce only electr 
w/factory rack mount, BO. C Kimbrough, 
WAX°, POB 1176, Roxboro NC 27573. 919-
599-0266 aft 6PM. 

Ampex 440 stereo in walnut console & re-
mote w/(2) 375 lnovonics electronics. $1500; 
Ampex 354-2 stereo, gd cond, $495; MCI 
JH1106 stereo w/remote walnut console, 
$2500; MCI JH110A stereo remote in walnut 
console, BO. J Price, 2651 Globe, Dallas TX 
75228. 214-321-6576. 

Ampex 440C 1" deck, no heads but has 
guides, includes power supplies & manual, 
$450. R York, Jewel Records, 1594 Kinney, 
Cincinnati OH 45231. 513-522-9336. 

Ampex 350-351 or AG440 or MR 70 tape 
machines w/both record & PB functions, 7.5 
& 15 ips, mono. P Mons, Mainline Comm, 100 
Poplor St, Portage PA 15946. 814-736-3883. 

Ampex AG-440 (2) PB deck wIPB amps, ste-
reo rack mounted, avail July 1, 1989, $600 ea 
or BO. T Hill, KCRV, Box 909, Caruthersville 
MO 63830. 314-333-1370. 

Ampex 351 tube electr (2) modified for Sel-
Sync, $100; MCI solid state JH5 (4), excel 
cond, $400; Ampex 300 deck w/2" capstan 
& strobe idler, 1" 7 trk head assy, x-Ig reel mo-
tors for handling 2" tape, 2" reel hubs, locks, 
rebuilt capstan motor; Infonics 200 Series 
cassette duplicator reel master, 10" reels, mo-
no, excel cond (2), $1200 ea. T Boddie, 12202 
Union, Cleveland OH 44106. 216-752-3440. 

ITC 750 PB only (5), $250 ea or $1000/all. S 
Cohen, KFNN, 65 E First Ave, Mesa AZ 
85210. 602-644-1510. 

Magnecord 1024 (2), one in excel cond & one 
in decent shape, BO. R Fess, WLRB, 119 W 
Carroll, Macomb IL 61455. 309-833-5561. 

Motor 
Services 

lin itessiond 1 overha u 1 ing of 
most AC & DC capstan 
and reel motors. Fastest 
turnaround, all work 
guaranteed. 
New MCI ceramic shafts 
Any metal capstan 
shaft resurfaced - $ 50 

AMPL... 
800 826 0601 • FL 1305) 060 

224 Datura Street 4614 
West Palm Beach, FL 33401 

MCI, Otani, Scully, Ampex various 2 trks & 
multitracks, all in gd to excel cond, call for 
complete list. G Guarino, Sorcerer Snd, 19 
Mercer, NYNY 10013. 212-226-0480. 

Nakamichi MR2, used approx 150 hrs, rack 
mount, variable bias & pitch, Dolby B&C, su-
perb cond. H Carter, 509-328-5729. 

Otani ARS-1000 (3) in excel cond. V Clough, 
WZFX, 225 Green, Fayetteville NC 28302. 
919-486-4991. 

Otani MX-5050 10" 1/2 trk recorder, 75 & 15 
gd cond, w/manual, $900; Revox A-77 10" 

stereo recorder, excel cond, w/manual, $400. 
B Mountjoy, WIDD, 610-1/2 Hattie, 
Elizabethton TN 37643. 615-543-5849. 

Otani MX 5050 (2) in fair cond w/one remote, 
$600 ea. J Super, WVAM, Box 1827, Altoona 
PA 16602. 814-944-9456. 

Revox A-77 (3) rack mount 2 portable, 2 gd 
transports, one needs capstan motor & heads, 
$500/for two, $200/other; Dokorder 1140 4 trk 
1/4", gd transport & PB, records poorly, gd 
heads, you ship, no service info, $200. B Saut-
er, WSLU, Payson Hall, SLU, Canton NY 
13617. 315-379-5356. 

Scully 280B (2) FT unmounted, very clean, 
$450 ea or $850/both. J Kreines, 
DeMott/Kreines Films, 5330 Kennedy Ave, 
Millbrook AL 36054, 205-285-6179. 

Scully M100 16 trk, 2" in console (2), 1 has 
great remot/cntr, both vgc w/gd heads, $7000 
& $8000. R York, Jewel Records, 1594 Kin-
ney Ave, Cincinnati OH 45231. 513-522-9336. 

Scully 280B, brand new cond, w/spare head 
stack & parts kit, $1700; Sony PCM F-1 digi-
tal processor, portable, used 3x's, $1300. 
Kocher, 1901 Hanover, Allentown PA 18103. 
215-432-0520. 

Scully 280 (2), excel cond, some extra parts. 
R Fess, WLRB, 119 W Carroll, Macomb IL 
61455. 309-833-5561. 

Scully 280B-4, 2806-FT, mint, 4 trk $3000, 
the FT $1500; Ampex AG354-2, prfct cnd, 
$1000/60. R Bruce, UAR Stds, 8535 
Fairhaven, San Antonio TX 78229. 512-69°-
8888. 

Sony stereo casa deck, needs work but 
reprable, $60. M Rakoff, 114-41 Queens Blvd, 
#148, Forest Hills NY 11375. 718-591-0002. 

Soundscriber 24 hr recorder, needs work, 
$100; NEC music on hold w/50 pin plug, $40. 
S Weber, KGRV, POB 1598, Winston OR 
97496. 503-679-8185. 

Tascam 122 (10) cassette decks, excel cond, 
$350; Otan 5050B 1/4 trk, excel cond, $950; 
Otan 4 trk 505013, 1/2" & 1/4" decks, the 1/2" 
has an extra transport, $1500 ea. M Zook, 
Masterworks, 4024 Williamsburg Ct, Fairfax 
VA 22032. 703-385-1780. 
Tascam EM-1542 reel motor for Tascam Se-
ries 30 tape decks, new, $90 or swap for a 
Sony TC-850 or TC-854-4S head block. J 
Roper, Imperial Snd Std, RR31, Box 405, Terre 
Haute IN 47803. 812-877-2663. 

Teac 222 1/2 trk, new, $800; Teac 224 1/4 trk, 
new, $1400. J Pappas, The Pappas Group, 
209-523-5248. 

Telex Mdl 235 (3), Mdl 300 high-speed mo-
no cassette duplicators, 3.75 & 7.5 ips, in-
cludes (2) bias oscillators, (3) record amps, 
& equip rack, needs work, BO. J Garvey, Vid-
eo Yesteryear, Box C. Sandy Hook CT 06482. 
203-744-2476. 

Telex M235-42 1/4" tape dup sys, 4 trk 2 chnl, 
1 master w/spare & 4 slaves wlelect & cables, 
$700; Sony TC-854-45 1/4" 4 ch, 4 trk w/simul-
sync, 75-15 ips, Canon inputs w/dbx 154 type 
1 NR system, $900. J Krepol, RNDL, 6147 
Walker, Phila PA 19135. 215-624-1050. 

Wollensak 3M 1520AV portable 3.5 á 7 ips, 
excel cond, no AC cord, $75. P Salois, KPCR, 
P013 1, Bowling Green MO 63334. 314-324.-
2283 

Want to Buy 

ATR100 taperecorders for parts. Circuit 
cards, heads, motors, machine parts, or elec-
tronic parts. Call 818-907-5161. 

Ampex 350-351 or AG440 or MR 70 wlboth 
record & plaback functions, 7.5 & 15 ips, mo-
no. P Mons, Mailine Comm, 100 Poplor, Port-
age PA 15946. 814-736-3883 

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. 

Manual & parts for Ampex 354. P Andrus, 
POB 261, Chimacum WA 98325. 206-732-
4085. 

Magnefax bin loop recorder, mono or ste-
reo 1/4" in any cond. T Boddie, 12202 Union, 
Cleveland OH 44106. 216-752-3440. 

Revox 725 or 727 CD player, gd cond for prod 
room. M Hoskins, KMDN, No 210 Rainbow 
Motel, Great Falls MT 59401. 406-761-1000. 

CONSOLES 

Want to Sell 
BE 4 chnl mono board, MOO. J Clarke, 
WRKU, 4531 Belmont Ave Ste C, Youngstown 
OH 44505. 216-759-0579. 

Collins 21211 audio control system, 28 in-
puts, 2 wkg chan outputs, 2 aux outputs, 2 
mon outputs, mint cond w/manual, $595. R 
Sumner, CAVU Comm, 3322 Applegate Ct, 
Annandale VA 22003. 703-560-0233. 

Gates stereo Executive, excel cond, fully 
operational, $1000. B Brinitzer, WDCG, P013 
2126, Durham NC 27702. 919-682-0318. 

Gates/Harris 994-5564-003 Ambassador 5 
pot console, spare line/mic cards, gd cond. 
G Fippinger, Rainbow Program, 150 Cross-
ways Pk Dr, Woodbury NY 11797. 516-364-
2222. 

Gates/Harris Diplomat mono, 6 pots in gd 
cond, needs VU meter, $375. G Arroyo, 
WDNO, 2483 John Young Pkwy, Orlando FL 
32804 407-290-2020. 

Gates Yard II audio console, $500. J Canna-
day, 919-473-1993. 

Gates Dualux dual chnl mono, 20+ inputs, 
power supply needs work, BO, you ship. 9-5 
EDT. 717-489-0005. 

McMartin B801 console. B Umberger, 51 S 
Main, Clearwater FL 34625. 813-446-0957. 

McMartin B-802 8 chnl stereo console 
presently in service, needs some work, sever-
al spare parts, $500. M Meyer, KLQP, POB 70, 
Madison MN 56256. 612-598-7301. 

McMartin B-801 mono 8 chnl, minor power 
supply problem, $250. B Keaton, WGEZ, POB 
416. Beloit WI 53511. 608-365-8865. 

Quantum Labs 12P 12 pot, 18 input stereo 
in use, gd cond, $2500. K Thomas, Rebel 
Recdg, POB 207, Atlantic Beach FL 32233. 
904-388-7711. 

Quantum Labs 12P 12 slider, 22 input full ste-
reo w/program & auditape/4-trk busses, in 
service, gd cond, $2500. K Thomas, POB 207, 
Atlantic Beach FL 32233. 904-388-7711. 

Ramko DC-5M mono 5 ch 12 input, gd cond, 
w/manual, $895. L Vollmar, WOBT, POB 738, 
Rhinelander WI 54501. 715-362-6140. 

Ramsa WR-8112 12 x 4 x 2 Mend & return, 
LED. bargraph meters, $1500. P Black, 
KMEL, 55 Francisco St, San Francisco CA 
94133. 415-391-1061. 

Ramsa WR 8112 18x4 production & PA con-
sole, almost new, $2000. B Ranes, DIR, 32 
E 57 St, 6th FL, NYNY 10022, 212-371-6850 

RCA BC-7 mono dual chnl, 8 pots in gd cond, 
$500. G Arroyo, WDNO, 2483 John Young 
Pkwy, Orlando FL 32804. 407-290-2020. 

Tascam M520 20 chnl, excel cond, $3750. 
Solinske, WWRM, P013 22000, St Petersburg 
FL 33702. 813-576-1073. 

Tascam 16 mxng brd, 16x8 x16 consl in 24 
input mainframe, 4 band semi-parametric EQ 
on all chnls, (2) stereo aux sends, prfct for 16 
or 8 trk studio, trades consdered, $5995. C 
Swack, Sweetwater Snd, 4821 Bass Rd, Ft 
Wayne IN 46808. 219-432-8176. 

Teac 5A 8 chnl mixer w/4 assignable sub-
masters, E0, echo sends & returns, mint 
cond, w/manuals & schematics, $600. M Be-
jarano, Falcon Comm., 6923 Forbes, 
Seabrook MD 20706. 301-794-5754. 

Postes 450 audio console, $1000. J Pappas, 
The Pappas Group, 209-523-5248. 

Gates Stereo Statesman (2) one in gd cond 
& currently in use, the other used for spare 
parts, complete, $1200/80 for both pls shpg. 
B Anderson, WT-24, Box 9 Marshall Rd, 
Charleston MS 38921. 601-647-5600. 

Harris Gatesway 80 mono, $750. Dave, 209-
467-0317 evenings only. 

Interface 164-16 16 chnl wrkhrs, gd cond, 
$19001130. R Bruce, UAR Stds, 8535 
Fairhaven, San Anton TX 78229. 512-690-8888 

MCI, Tangent, Tascam consoles 20 inputs & 
up, call for complete list. G Guarino, Sorcerer 
Snd, 19 Mercer, NYNY 10013. 212-226-0480. 

Mixer knobs for any Sparta audio console, 
(8) large, $25 prepaid. D Peluso, KFM, POB 
15223 Las Vegas NV 89114. 702-732-7753. 

Shure M67 to trade for Gates Dynamote 70 
or Collins 2122-1 remote mixer in mint cond. 
P Robillard, KLVU, 1803 N 1st East, Haynes-
ville LA 71038. 

Sparta Centurion 1112 modules w/slide pots, 
36 inputs, 3 stereo output busses, EC), over-
bridge w/5 meters & clock, 50 Watt monitor 
amp, gd cond, $1700; Gates stereo Statesman 
5 rotary fader stereo board, 1 mic pot, 4 line 
pots w/monitor amp, gd cond, you ship, $500. 
B Sauter, WSLU, Payson Hall SLU, Canton 
NY 13617. 315-379-5356. 

Sparta A-20B 8 chnl mono, solid state, gd 
cond, $500. B Mountjoy, WIDD, 610-1/2 Hat-
tie, Elizabethton TN 37643. 615-543-5849. 

Tascam 10 modules, w/12 ea #101 inputs, (4) 
#102 sub-master, #103 master gain, #104 talk-
back, #107 quad panne, power supply (4) me-
ter drivers, clean, gd cond, $50-$75. M Kuehl, 
1418 N Stevens, Rhinelander WI 54501. 715-
369-4007. 

Want to Buy 

Auditronics 11B-IME module, need (4) for Au-
ditronics 11013 console, clean, reasonably 
priced, will consider other modules for Au-
ditronics 11043, reasonable. J Lotspeich, 
KHEY, 2419 N Piedras St, El Paso TX 79930. 
915-566-9301. 

Collins 212S1 (2), 356V1 high level input 
cards for 21251 console, call after 5 PM EDT. 
502-459-9488. 

Continental Rock Ten 10 chnl stereo & Mark 
VII 8 chnl stereo console, must be in excel 
cond, will consider other such as LPB or Har-
ris. C Phillips, WYSH, POB 329, Clinton TN 
37716. 615-457-2697. 

Harris Stereo 80 8 chnl 18 input complete 
in gd cond. Todd. WBOM, 291 Barrett, Berea 
OH 44017. 216-234-7721. 

Stereo console needed for NCE station, 
reasonable. D Van Zandt, Cornerstone Radio, 
2596 State Road 44, New Smyrna Beach FL 
32069. 904-427-9000. 

Gates stereo 80 need VU meter bezels & 
possibly meters, call collect. L Gable, KOKC, 
P013 1490, Guthrie OK 73044. 405-282-1490 

Langevin AM3A AM307 output section and/or 
PS4800 power supply for incomplete AM3A 
mixer system. K Ellis, KPFA, 2207 Shattuck, 
Berkeley CA 94704. 415-848-4395. 

Production board, mono or stereo, 6 or more 
inputs, quality board in working or rebuilda-
ble cond. Lonnie, KCM(3, 1009-C, La Grande 
OR 97850. 503-963-3405. 

Schematics & wiring diagrams for Cetec Se-
ries 10, stereo or quad. J Blodgett, WGTF, 308 
Westgate Pkwy, Dothan AL 36303. 205-794-
4770. 

Speck 800C tlkbck mdl for 800C. J Price, 
2651 Globe, Dallas TX 75228. 214-321-6576. 

DISCO & SOUND EQUIP-
MENT 

Want to Sell 
Altec H-803 theater horns, throats & mdl 288 
drivers, $500/pr; Altec 1215A (2), bass cabi-
nets, folded horn, 406 drivers, handles & 
casters, $800/pr. J Vengrouskie, Sound-
scenes, 11700 Old Columbia Pk Ste L-3, Sil-
ver Spring MD 20904. 301-622-9318. 

Klipsch La Scala's 2 horns, road case, ex-
terior horn speakers, excel cond, BO. R Kauf-
man, PAMS Prod, P013 462247, Garland TX 
75046. 214-271-7625. 

UREI elec crossover, frame, (4) 518-L & (2) 
518-H cards, wIPS, WO; Orban/Parasound 
621 parametric EQ. $425. Pat Appleson Stds, 
305-625-4435. 

Altec 604C 15" duplex speaker wIcrossover. 
F Konwinski, WSOY, 1100 E Pershing Rd, 
Decatur IL 62526. 217-877-5371. 

Bose 802 speakers, great for medium size, 
w/hard plastic covers & mounting hardward, 
& controller, $850. G Brown, KGLO, 2360 
Hampton, St Louis MO 63139. 314-644-1380. 

dbx NR sys, 24 chnls, mdl 310D mdls in (2) 
mdl 216 main frms, $1900/130; dbx NR, 310D 
mdls in 216 mn frm, as is, 24 chnls, $500 or 
$2300 for all 48 chnls or trade. R York. Jewel 
Records, 1594 Kinney, Cincinnati OH 45231. 
513-522-9336. 

Eventide Harmonizer H949 w/DeGlitch, mint 
cond, $1500/130. S Cronen, Starbeat Redcg, 
9 E Larkdale, Deerfield IL 60015. 312-945-
3555. 

JBIJAKG D16R2405/R-25 16 ohm, replace-
ment diaphram for JBL 2405 tweeter in uno-
pened box, $50; AKG R-25 remote control unit 
for AKG BX-25 reverb unit, $50 or swap for 
a Revox A-77 remote control. J Roper, Imperi-
al Snd Std, RR31 Box 405, Terre Haute IN 
47803. 812-877-2663. 

Lexicon Prime Time, gd cond, $350; 
Ecoplate II plate reverb, $495; dbx 157 4 chnls 
NR, $350. M Zook, Masterworks, 4024 Wil-
liamsburg Ct, Fairfax VA 22032. 703-385-1780. 
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DISCO ... WTS 

Liquidating complete studio, everything for 

sale: Ampex 2" multi-track, Biamp console 

dbx NR, patch bays, 2 mastering decks, 2 cas-
sette decks, reverbs, gates, compressors, gd 

mica, time aligned monitors, furnishings, etc. 

call for complete list. $18.500. G Ernst, Bayside 

Sound, POB 166, Lincoln City OR 97367. 503-

996-6020. 

Shure SR107 10 band EO, balanced in, out. 

$130 ea; Shure room analyzer wImic, $75. D 
Kocher, 1901 Hanover, Allentown PA 18103, 

215-432-0520. 

Various Eventide, Lexicon, Valley People 

outboard gear, call for complete list. G Guari-
no, Sorcerer Snd, 19 Mercer, NYNY 1C013. 212. 

226-0480. 

RCA/WE tube equip. speakers, pickups. liter-

ature. R Van Dyke, Squires Ave, E Quogue NY 
11942. 516-728-1327. 

dbx 904 noise gate. R Burton, Audio Rents Inc, 
7237 Santa Monica Blvd, Hollywood CA 90046. 

213-874-1000. 

LIMITERS 

Want to Sell 
CRL FM-4 System SPP-800, SEP-800, SMP-
800 & SG-800 w/mans & orig pert measur, 
$4000. K George, WUSY, POB 8799, Chat-
tanooga TN. 615-892-3333, Fa: 615-899-7224. 

Thomson-CSF 4500 Presence EO, new, 
$595; Ramko portable mixer PM-42, $450; 
Thomson-CSF ES-214 audio level meter, 
$1250. H.M. Dyer Electronics, 2982 Wixom Rd, 
Milford MI 48042. 313-685-2560. 

Gates M-5167 w/manual, working when re-
moved. $30/you ship. P Mueller, KUTA, Hwy 
191 N, Blansing UT 84511. 801-678-2261. 

Wilkinson LGC-1 AGC/Iimiter, w/man, pert for 
exp, gd spare, $275 pis shpg. L Spivey, WLLS, 
Hwy 231 South. Hartford KY 42347. 502-298-
3268. 

CBS 4110 Volumax, 4450 Audimax, working 
when removed C Knapp, KUMR, G-6 Library 
UMR, Rolla MO 65401. 314-341-4388. 

Ron Radio Comm, Inc 
P.O. Box 201 

Brightwaters, NY 11718 
We specialize in High 
Schools & Colleges... 

Hnat Hindes 1 
Tri-Maze 

Stereo FM 3,195 
AM NRSC $ 1,695  j 

-Call Ron Radio For AIL 
Your Equipment 

Needs. 

8 0 - 6 6 6 - 3 5 2 5 

CBS 444 Audimax Ill, gd cond. $125. R Sum-
ner, CAVU Comm. '1022 Applegate Ct, Annan-
dale VA 22003. 703-560-0233. 

CBS Labs 4100 Volumes FM, single chnl, no 
manual, $100. J Cochran, Gateway Video, 225 
Ross, Pittsburgh PA 15219. 412-471-3333. 

CRL FM 3 SEP400 (2) SPP800, excel cond, ful-
ly operational, will sell separately, $1250. B 
Brinitzer, WDCG, ROB 2126, Durham NC 
27702. 919-682-0318. 

ESP WB1..-11 worked perfect when removed, 
$90/130; Volumax CBS 400, 4000 & 4400 AM 
limiters, all worked when removed, BO. M 
Cooney, KBRK, 227 22nd Ave Brooking SD 
57006. 605-672-1430. 

Gates M-6543 Solid Statesman, works gd, 
$200. R Hernandez, FAZ Bdctg, 903 E Corti-
nas, Del Rio TX 78840. 512-775-3544. 

Gates M6631 Solid Statesman FM's (2), $150; 
Orban 8000A, factory upgrade & realigned, 
$1600. M Ripley, KOZE, ROB 936, Lewiston ID 
83501. 208-743-2502. 

Orban FM Optimod 8000A, vgc, $1500. J 
Denison, Esprit Comm, 4510-A S 14th, Abilene 
TX 79005. 915-691-9292. 

Harris MSP-90 gd cnd, sngl bnd w/man, $495; 
Dorrough DAP-310 Discrim Audio Proc, gd 
cond, wlman, $395; CBS 4450A Audiomax FM 
stereo, auto level cont w/man, $295. L Vollmer, 
WOBT, POB 738, Rhinelander WI 54501. 715-
362-6140. 

VERY 
TWEAKABLE 

ti . ..... 

You call the shots with tnis 
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 

11. 
Inovonics 
1408) 458-0552 

Orban 8000A just overhauled at factory, Wall 
documentation, $1500. P Black, KMEL, 55 
Francisco St, San Francisco CA 94133. 415-
391-1061. 

RCA MI-34654 older style neg peak limiter, gd 
cond, $25 pls shpg. J Cunningham, Rt 2 Box 
1138, Stonewall OK 74871. 405-265-4496. 

Valley People 610 ccmpressodexpander, like 
new, $750/80. M Cooney, KBRK, 227 .22nd 
Ave, Brooking SD 57006. 605-672-1430. 

CBS 410 FM peak limiters (2), BO. M Saady, 
First City Recdg, 141-60 84 Rd 3E, Briarwood 
NY 11435. 718-846-2062. 

CBS Audimax 444 AGC, $200/130. M Patton, 
WXOK, 6819 Cezanne Ave, Baton Rouge LA 
70806. 504-292-4189. 

CBS/Thompson CFS 4300 AM peak limiter, 
new, $525. G Landau, WSMO, 3300 Jaybird 
Bessemer AL 35020. 205-428-0146. 

CRL APP-300 audio preparation processor, 
$400; CRL SEP-400 spectral energy proces-
sor, $400; CRL PMC-300 peak mod controller, 
$400 or all for $1000. T DeCapua, WLKK, 18 
W 9th, Erie PA 16501. 814-456-7034. 

Gregg Labs 2542 2 chnl audio processor, 
$300. T DeCapua, WLKK, 18 W 9th, Erie PA 
16501. 814-456-7034. 

lnovonics 221/MAP II AM proc sys w/mdl 215 
AGC limiter, excel cond, $400/B0; Marti CLA-
40H, excel cond. $150/130; UREI LA-4, 
$400/130. T Randall, KIM, Box 790, Brookings 
SD 57006. 605-692-9102. 

Mod Sciences Stereo Max, lk nw, wIl trade fr 
Optimod XT chassis or BO. J Aughney, KLCE, 
POB 699, Blackfoot ID 83221. 208-785-1400. 

Orban 8100A X72,6 bnd limitr chess, brnd 4W, 
$1500. A Pavao, KYNO, 2125 N Barton, Fres-
no CA 90701 209-255-8383. 

Orban 8000A Optimod, excel cond, on-air 
now, $1500. G McCoy, KZEN, 1606-1/2 16th, 
Central City NE 68826. 308-946-3816. 

Tesar Audio Prisms (2) & RCF5 card. WVIS, 
POB 487, Frederiksted, St Croix VI 00840. 809-
778-5199. 

GIVE IT A CALL 

This stereo processor can be 
pre-programmed with 5 dif-
ferent presets to "call up" 
for format changes, etc unit 
has slow-AGC, 5- band com-
pressor, and either an AM or 
FM peak Limiter . Computer/ 
modem control option avail-
able 

lnovonics 
1408) 458-0552 

MICROPHONES 

Want to Sell 
EV RE-20, new in box, $315. K Thomas, ROB 
207, Atlantic Beach FL 32231 904-388-7711. 

EV RE16 mic, $185; AKG D-1000E, $70. G 
Robinson. 803-722-7611. 

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 

Now in our 10th year 

CALL 602-242-2211 
FAX 843-2860 

Kiddi 
COMMUNICATIONS 
CALL US FOR...Audi-Cord Cart Machines 8c Audiopac Carts 
• Bogner TV Antennas • Cablewave Transmission Line 
• CRL Audio Processing • Eventide Digital Effects • Gentner Patch Bays 
• Jampro FM & TV Antennas • JBL Speakers • M /A Comm Video STL's 
• Mark Antennas • Orban Optimod's • Scala Antennas 
• Soundolier Equipment Racks • Studer-Revox Tape 
Recorders/Disc Players • Technics Turntables/Disc Players 
• TTC FM/TV Translators/Transmitters 

CALL US TODAY! KIDD COMMUNICATIONS 
4096 Bridge Street • Suite 4 

916-961-KIDD(5433) Fair Oaks CA 95628 

We have the knowledge 
and ability to provide 
you the best suited 
broadcast for your 

project. . always at 
competitive prices' 

SANGAMO-ACUSHNET 
MICA CAPACITORS 

PLASTIC CORP.-NON-PCB 
OIL FILLED CAPACITORS 

RF-ANTENNA AMMETERS 

RCA-RAYTHEON-AEL 
TRANSMITTER PARTS 

TRANSFORMERS & CHOKES 
250 WATT THRU 50 kW 

COMMERCIAL RADIO 
COMPANY 

BOX 43, CAVENDISH VT 05142 

802-226-7582 

CORNELL-DUBILIER 
MICA CAPACITORS 

FROM STOCK 

JENNINGS VACUUM 
CAPACITORS 

FROM STOCK  

JENNINGS VACUUM 
RELAYS 

11111:1111M111:1111nINI:. 
2215 Faraday Ave, Suite A 
Carlsbad, California 92008 

(619) 438-4420 

THE SOURCE 

American Media 
Services 

Authorized Distributor for 

Scotch Cart Il Broadcast Tape Car-

tridge & Scotch Open Reel Tape 

NAT'L: (800) 345-1953 

TEXAS: (800) 521-1953 

LOCAL: (817) 535-1953 

FAX: (817) 536-1953 

CALL US FOR ALL 
YOUR EQUIPMENT 

NEEDS 
Toll free: 

800-223-8202 
In Florida: 

305-651-5752 

FCC's Engineering 

FM and TV 
Data Bases 

for your P.C. 
Call today to request a free sample. 

Communications Data 
Services 

6105 E Arlington Blvd 
Falls Church VA 22044 

(703) 534-0034 

THIS 
SPACE 

AVAILABLE 
Call 

1-800-336-3045 

More than 500 radio stations 

serving exclusively all Central 

America. We would like to 
represent your company, your 
product. 

CONTACT: CENTRAIAMERICA 
BROADCAST DISTRIBUTOR 

CABD 
Final 41 Ave. Norte 

Condomino Maya Apt. #12 
San Salvador, El Salvador 

Centro America 

Fax 503-28-12-18 

CASSETTES - CARTS - REELS 

J & I AUDIO/VIDEO 

A wholesaler in the Radio 
and Television market. 

Now running SPECIALS on audio 
and video: 

BASF CASSETTES • AMPEX 
AINROPAR, FIDELPAC & 3M CARTS 

Per morelefermatles 
cal perseeteintsel edict 

Kris Elliot at 818-992-4288 
or write to:Jail AudloNldeo 
20899 Kelvin PL, Woodland 

Hills, CA 91387 

RCA 504, BK1A, 88A, WE 633A, working cond 
mica; 6 RCA 19605 equip catalogs, BO. E Rid-
er, Box 1405, Rancho Santa Fe CA 92067. 619-
756-4523. 

Sony C37A tube condensors (2) wIcases & 
power supplies, mint cond, $500 ea. G Ernst, 
Bayside Snd Std, POB 166, Lincoln City OR 
97367. 503-996-6020. 

AKG, Cake, Sennheiser, and more, call for 
complete list. G Guarino, Sorcerer Snd, 19 
Mercer, NYNY 10011 212-226-0480. 

Bruel & Kjaer 2801 condenser mic power sup-
ply for B&K tube type mica, will trade for a So-
ny C-37A power supply or Sony AC 148 sup-
ply. J Roper, Imperial Snd Std, RR31 Box 405, 
Terre Haute IN 47803. 812-877-2663. 

EV RE50, like new, no case, includes clip, $75. 
H Carter, 509-328-5729. 

Neumann N-130GL 2-mic phantom power sup-
plies, new (2), $50 ea. M Ashley, SwingStreet 
Studios, 620 Bercut, Sacramento CA 95814. 
916446-3088. 

RCA 77, $350; HME, Telex, Cetec Vega wire-
less mice BO. J Price, 2651 Globe, Dallas TX 
75228. 214-321-6576. 

RCA-77 DX, clevite brush headset. E Esser-
man, WFOX, Atlanta GA. 404-953-9369. 

Sennheiser MD-421, new (2), $195 ea. J Pap-
pas, The Pappas Group, 209-523-5248. 

Sennheiser MD-421 wicase & cable, excel 
cond, $75; EV 642 Shotgun w/case, excel 
cond, $100. M Ashley, SwingStreet Studios, 
620 Bercut, Sacramento CA 95814. 916-446-
3088. 

TOA/Neumann J-1 & U-64, like new, wind-
screen & cable, $60/firm, $250 for Neumann. 
M Kuehl, 1418 N Stevens, Rhinelander WI 
54501. 715-369-4007. 

WE & Altec 633A dynamic Saltshaker mic on 
stand, mint cond, (2)$60, (4) $100; EV 627 dy-
namic $25/80. M Saady, First City Recdg, 151-
60 84 Rd 3E, Briarwood NY 11435. 718-846-
2062. 

Want to Buy 

EV 666 w/matching desk stand, C-clamp & 
connector, paying $50. D Sites, 5809-K Cam-
bridge, Springfield VA 22152. 

Good used mks for recording purposes, esp. 
EV, Shure, Sennheiser. AKG. B Miller, Grape-
vine Stds, 2525 Imlay City, Lapeer MI 48446. 
313-664-1995. 

RCA 44 or other old ribbon or condenser mic, 
have RCA 77 to trade. R Van Dyke, Squires 
Ave, E Quogue NY 11942. 516-728-1327. 

Serious Collector will buy or trade for a RCA 
4AA, BK-10, 30A lapel ribbon, 62254 carbon, 
PD-31, SK-39, BK6A model only, American D-
44 & DR330. J Webb, 15117 Hamlin, Van Nuys 
CA 91411, 818-769-6738. 

Neumann, Telefunken, etc, vintage tube 
mics, also RCA 44 & 77's. J Kreines, 
DeMotereines Films, 5330 Kennedy Ave, 
Millbrook AL 36054. 205-285-6179. 

Neumann U87's, U47, U67 or any kind of Neu-
mann's or commercial mice any cond. J Price, 
2651 Globe, Dallas TX 75228. 214-321-6576. 

Pre 1960 ribbon or condenser mic. R Van 
Dyke, Squires Ave, E Quogue NY 11942. 516-
728-1327. 

MISCELLANEOUS 

Want to Sell 
Broadcast operators handbook by Harold 
Ennes, original 1947 copy from Rider Publish-
ing, BO. P Keogh, 2511 Memorial, Green Bay 
WI 54303 414-499-1336. 

Dial phones (6), some multiline type. $30/all 
pls shpg. J Cunningham, Rt 2 Box 1138, 
Stonewall OK 74871. 405-265-4496. 

Keith Monks Mark II record cleaning system. 
C Knapp, KUMR, G-6 Library UMR. Rolla MO 
65401. 314-341-4388. 

Luxo mic arm 1/12" riser, new, $40. G Robin-
son, 803-722-7611. 

Radio Shack 100 lap top computer, virtually 
unused, mint cond, 24K RAM, $300; Extel Tel-
etype printer AH11R, $50. B Umberger. 51 S 
Main, Clearwater FL 34625. 813-446-0957. 

RCA racks (2), 82", BO. J Miller, KGNO, 908 
Frontview, Dodge City KS 67801. 316-227-
4444. 

Tandy-Radio Shack TAS 80 model ti line 
printer V, 2 disk drive, full manuals, 4 programs, 
$425/package. P Mueller, KUTA, Hwy 191 N, 
Blansing UT 84511. 801-678-1161. 

Tandy TRS-4P computer w/2 disk drives, soft-
ware & manuals, now in use on automation 
system, ready to sell, $350/80. C Springer, 
KLMR, POB 890, Lamar CO 81052. 719-330-
2206. 

Unique coll of used bdct equip, for sale or 
trade, list too large to pub but incl: Gates xmtrs, 
Sparta console, Revox 77's, cart machines, 
turntables, Et), racks, unipole tower, all items 
being used at present in Class IV AM stations 
in N Central FL, station gear & property wiresi-
dence also available. E.A. Slimak, POB 1195, 
Hawthorne FL 32640. 904-481-2310. 

WE 2565 HKM telephones (4), new, $20 
ea/BO. R Price, KWIK, 259 E Center St, 
Pocatello ID 83204. 208-233-1133. 

ADC BJF-2033 (3) Ultra Patch bay w/3' to rear 
interconnect panel, $500 ea; also spare parts 
for Rust remote control, spare parts for ATC 
cart machines, univ sound outdoor paging 
speakers, GE sodium vapor lamp, call for 
prices and details. B Gellhaus, WDVT, ROB 73, 
Chelterham PA 19012. 215-635-4815. 

Advent 1000 videobeam TV projector, com-
plete as is, $150, pick-up only located in NYC 
area, $150. A Weiner, Britton Rd, Monticello 
ME 04760. 207-538-9538. 

ATT Merlin 410 phone system w/4 lines in & 
10 stations, includes wires & 8 phones, 3.5 yrs 
old. M Hendee, KUM:), POB 30, Houston MO 
65483. 417-967-3353. 

Canon female chassis mount, used 3 pin 
XLR female on right angle bracket, 60 pcs will 
sell entire lot only, $30. R Nimtz, Univ of Notre 
Dame, P0131088, Notre Dame IN 46556. 219-
239-6423. 

Cushman Tracicster small two-man snow cat 
modified for deep powder snow, excel cond. 
w/trailer & spares, $35001130. D Barton, KMTI, 
POB K, Monti UT 84642. 801-835-7301. 

Extel teleprinter AF-11, BO. M Cramer, 
WGBA, 1391 N Road, G-sen Bay WI 54307. 
414-494-2626. 

Kepco PRIA43-6 48 volt per supply. 0-6 amps 
max, new in box, $150. M Rakoff, 114-41 
Queens Blvd, #148, Forest Hills NY 11375. 718-
591-0002. 

NCR 7900 VDT's (2), $75 ea; NCR line print-
er wistand, $1000; (2) Applied Digital Data Sys-
tem VDT's, $50 ea; (2) Data Comm line 
printers, $75 ea; Western Union Telex TTY-
style terminal wistand, $50; (9) removeable 
hard disks, $100 ea. T Weeden, WMTV, 6802 
Putnam, Madison WI 53711. 608-274-1515. 

Pole contactors (3), 120 V coil. 80 A. $50; 160 
A, $100. Dave, 209-467-0317 evenings only. 

Radio Shack TRS-80 computer monitor, key-
board, expansion interface, quick printer, as is, 
$20. P Russell, Bowdon College, Sills Hall, 
Brunswick ME 08011. 207-725-3066. 

Reliant 16 computer phone system w/16 com-
plete stations, built in intercom system & 6 line 
capability, excel cond, $1000; also Telrad 
phone system w/3 stations, can expand to 8 
stations, $450. V Clough, WZFX, 225 Green, 
Fayetteville NC 28302. 919-486-4991. 

Son« One natural white, unopened boxes, 
$150 ea pis UPS. J Kreines, DeMon/Kreines 
Films, 5330 Kennedy Ave, Millbrook AL 36054. 
205-285-6179. 

Sparta tech manuals for xmtrs & audio 
products. Write for list. D Peluso, KFM Radio, 
POB 15223, Las Vegas NV 89114. 

Tec attenuators mono pots for RCA BC7A 
board, gd cond, some w/cue, $40 ea; Shalco 
attenuates, stereo pots in gd cond w/cue. B Ar-
nold, 700 Productions, 105 Dorado Court So, 
Middle Island NY 11953. 516-924-9020. 

1976 Chrysler mobile studio, custom, all Ley-
an bdct mobile studio, incredible visability, $12 
500. M Esberg, WVMT, Box 620 Malletts Bay 
Ave, Colchester VT 05446. 

Info on doing freg searches (the old way) 
w/maps, table, etc., for AM & FM; Info on tow-
er erection, guying etc, anything dealing w/tow-
er structures; old engineering proceedings, 
both NAB & SBE. C Gill, POB 371, Indianapo-
lis IN 46206. 317-923-2800. 

Manual for CBS Mdl 450 dynamic presence 
EO; junk FM xmtr, prefer 1 kW or less; junk SIL 
xmtr or rcvr; 6th edition of NAB engineering 
handbook. C Gill, ROB 371, Indianapolis IN 
46206. 317-923-2800. 

Manuals for McMartin IBM 2500 RF amp, 
McMartin IBM 3500 mod mon, Gates CB77 
tumtables, Gates Level Devil agc amp, Garron 
STE-100 stereo phase enhancer. C Gill, POB 
371, Indianapolis IN 46206. 317-923-2800. 

Broadcast operators handbook by Harold 
Ennes, original 1947 copy from Rider Publish-
ing, BO. P Keogh, 2511 Memorial, Green Bay 
WI 54303 414-499-1336. 

Want to Buy 

Jazz record collections, 10" LP/12" LP be-
bop, swing, dixie, highest prices paid. B Rose, 
Program Recdgs, 228 East 101h, NYNY 10003. 
212-674-3060. 

Computer wIcomplete hardware & software 
for small radio station combo. L Maierhofer, 
WTGC, 101 Armory Blvd, Lewisburg PA 17837. 
717-523-3271. 

Old Broadcasting Yearbooks & Gates cata-
logs. P Hunn, WZZZ, Lakeshore Rd, Fulton NY 
13069. 315-593-1311 

Brush Clevite headphones, smaller black 
hard plastic cans, & cords etc. J Taylor, VVGCA, 
Box 467, Quincy IL 62306. 217-223-7700. 

RCA CT-100, CTC-5 color TV monitors or home 
sets, early vintage or early studio monitors. A 
Weiner, Britton Rd, Monticello ME 04760. 207-
538-9538. 

Schematics for Beaucart RIP model 2 tape 
cart unit, also rear terminal ID connections, 
photo copy greatly appreciated. D Peluso, 
KFM, POB 15223, Las Vegas NV 89114. 702-
732-7753. 
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MONITORS 

Want to Sell 

Beier MAM-2A AM mod mon, excel cond, 
$750. J McMahan, WAMD, POB 970, Aber-
deen MD 21001. 301-272-4400. 

Gates M-5693, needs freq coil, gd for parts, 
w/tubes & manual, $50. A Wilkerson, WLIL, 
POB 340, Lenoir City TN 37771,615-986-7561. 

Gates GTM 88S stereo FM mod monitor, gd 
cond. F Konwinski, WSOY, 1100 E Pershing 
Rd, Decatur IL 62526. 217-877-5371. 

McMartin TDM-2000B on 92.1 MHz, works 
perfect, BO. M Cooney, KBRK, 227 22nd Ave, 
Brooking SD 57006. 605-672-1430. 

McMartin TBM-4500A FM/stereo mod mon-
itor, $800. G Wachter, KKFR, 631 N 1st Ave, 
Phoenix AZ 85003. 602-258-6161. 

McMartin TBM-3700, IBM-2200, TBM-2000A 
FM stereo monitors & SCA monitor, all in gd 
cond. C Knapp, KUMR, G-6 Library UMR, 
Rolla MO 65401. 314-3414388. 

Motorola Conelrad-EBS monitor, tube type, 
BO; General Radio mod monitor, BO. P 
Mueller, KUTA, Hwy 191 N, Blansing UT 
84511. 801-678-2261. 

TFT 760 EBS unit wen, decoder & AM roff, 
just rebuilt by factory, $8001130. M Patton, 
WXOK, 6819 Cezanne, Baton Rouge LA 
70806. 504-292-4189. 

Befar RF amp for AM, $75. S Weber, KGRV, 
POB 1598, Winston OR 97496. 503-679-8185. 

FM receiver module for TFT-760 EBS unit, 
tuned to 102.9 MHz, BO. M Patton, WXOK, 
6819 Cezanne Ave, Baton Rouge LA 70806. 
504-292-4189. 

McMartin TBM-4500A FM stereo mod mon, 
$800. G Wachter, KFYI, 631 N 1st, Phoenix 
AZ 85003. 602-258-6161. 

Want to Buy 

Befar FM mod mon for xmtr site. VVVIS, POB 
487, Frederileted, St Croix VI 00840. 809-778-
5199. 

FM monitor w/RF amp. D Van Zandt, WJLU, 
2596 S.R. 44, New Smyrna FL 32069. 

MOVIE PROD EQUIP 

Want to Sell 
DeVrys PH-405 (2), mint 35mm portable 
projectors, ext tube amps á spkrs, reels, 
lamps, access., 51800/ea or $3200/pr. J Ven-
grouskie, Soundscenes, 11700 Old Columbia 
Pk Ste L-3, Silver Spring MD 20904. 301-622-
9318. 

Arriflex 16-BL w112-120mm Angenieux lens, 
matte box, Cine 60 battery belt, 2-400' mags, 
Miller FH tripod w/Cine 60 Snap-Loc. Spec-
tra light meter, Arri shoulder pod, B & S dol-
ly, changing bag & many filters, 12 yrs old, 
light use, well maintained. North Star AN 
Corp. Bid via FAX 203-322-4993. 

Boles 16mm movie cam, 3 lens turret, ex-
cel, $300; Eiki 16mm, ST/M snd proj, mint 
cond, $399; Bolee EBM pwr grp, ESM motor 
w/NiCad á charger, $399. H Deans, 170 
Grand St, Wht Plains NY 10601. 914-949-5920 

Chinon MOO Super 8mm sound proj, record 
& PB sound, excel, $199; Boleo 8mm H8 3 
lens, 8mm proj, viewer rewinds & splicer, ex-
cel, $99; 16mm sound feature films sev titles, 
nice color, $99 ea. H Deans, 170 Grand St, 
White Plains NY 10601. 914-949-5920. 

Kern 8 plate film editor w/16/35mm heads, 
$20,000. J Workman, Maritz Comm, 600 W 
Lafayette, Detroit MI 48226. 313-963-1200 
X501. 

Kodak Marc 300 16mm pageant film projec-
tors in working order w/spare lamps (2), $75 
ea. P Russell, Bowdoin College, Sills Hall, 
Brunswick ME 08011. 207-725-3066. 

Model 1036 5 Gang Ediquipt; Model 816 
portable hot splicer, 16mm, Maier Hancock; 
Beaulieu crystal sync; Guillotine splicer, 
16mm; Craig editor viewer, 16mm, KE-16; 
Duplikin Ill & IV; (2) Arion Omni-Mate, 2+Arion 
dissolve units; Beaulieu R-16 will to 68mm 
lens; B&H wide angle wlcase, filters, battery 
& charger; Singer Oraflex 16mm, items are 
all in gd cond & are offered on a BO price, 
singly or all items. M Fiedler, 5346 Dupont Ave 
So, Minneapolis MN 55419. 612-822-0013. 

RCA 35mm film recorder, excel cond, $3503; 
Moviola 35mm upright (1) Moviola (1) Pix 
sound head, $5000. J Gaffney, Ross-Gaffney, 
21 W 46th, NYNY 10036. 212-719-2744. 

Want to Buy 

Boiex H-16 16mm movie camera, detachable 
view finder wanted, also other accessories. 
L Mertz Jr, 1660 Stoke Park, Bethlehem PA 
18017. 215-694-0521. 

Non-profit organization needs donations of 
movie cameras & equipment for missionary 
outreach ministry. J Cunningham, Rt 2 Box 
113B, Stonewall OK 74871. 405-265-4496. 

Mitchell 16 & 35mm cameras & access; 
Zeiss 9.5mm distagon, reasonable, need not 
mint. J Kreines, DeMott/Kreines Films, 5330 
Kennedy Ave, Millbrook AL 36054. 205-285-
6179. 

RECEIVERS & TRAN- REMOTE & MICROWAVE 
SCEIVERS EQUIP 

Want to Sell 
Avcom EBS-100 system, $120; Micro-Control 
telco DC-9 remote control; studio & xmtr units, 
9 chnl, gd cond, $1500. J Clarke WRKU, 4531 
Belmont Ste C, Youngstown OH 44505. 216-
759-0579. 

EP Johnson Radio 8700 mobile radio, like 
new, 800 MHz trunked, gd unit, wlantenna & 
speaker, BO. R Price, KWIK, 259 E Center St, 
Pocatello ID 83204. 208-233-1133. 

Need 

Satellite 
Antennas? 

LOOK NO MORE 

6' Prodelin 

10'Prodelin 

15'Prodelin 

Call for Prices 

Ken Rask 

(703)685-2700 

McKay/Dymak AM-10 wideband Am tuner. 
$195. G Wachter, KKFR, 631 N 1st Ave, Phoe-
nix AZ 85003. 602-258-6161. 

MotorolaT1878C Pulsar It mobile radio tele-
phone, $550. D Woodcock, WNWC, 5606 
Medical Circle, Madison WI 53719. 608-271-
1025. 

Regency HX-1000 30 ch hand-held scanner 
w/access, excel cond, $175. B Hoover, Color-
burst Comm, Box 39, Valier PA 15780. 814-
938-7237. 

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 

1907j 345-2630 

Sony ICF-Pro 80 150 kHz-223 MHz MW/SW, 
VHF, FM portable receiver wNHF convertor, 
40 memories. new, $175; Johnson PPL 6000, 
20 W UHF, 2 chnl transceivers, 467.675 MHz, 
462.675 rptr & 462.675 talk arourd (2), $60 
ea. P Russell, Bowdoin College, Sills Hall, 
Brunswick ME 04011. 207-725-3066. 

Tonmeister TRE-3N NBC hotline receiver; 
ITC/3M FB-1 telco interface. M Seguin, 
WVMT, PCB 620, Colchester VT 05446. 802-
655-1620. 

Wegener 1600 w/1622, 1645, 1640, 1606-01, 
1605-03 cards, SMN country, BO. J Miller, 
KGNO, 908 Frontview, Dodge City KS 67801. 
316-227-4444. 

Bearcat BC140 10 chnl programmable scan-
ner, $50. P Russell, Bowdoin College, Sills 
Hall, Brunswick ME 08011. 207-725-3066. 

McIntosh MX110 FM tunedpreamp, w/custom 
road case, excel coed, $150. M Ashley, Swing-
Street Studios, 620 Bercut, Sacramento CA 
95814. 916-446-3088. 

McKay/Dymek AM-10 wideband AM tuner, 
$195. G Wachter, KFYI, 631 N 1st, Phoenix 
AZ 85003. 602-258-6161. 

Motorola Maser 80 w/MRT I, 55 watt VHF 
high band base station w/CTCSS on 151.775 
w/Motorola radio telephone interconnect, like 
new cond w/manuals & schematics, $1800. C 
Kimbrough, WRXO, POB 1176, Roxboro NC 
27573. 919-599-0266 aft 6PM. 

RCA Tac Tee (2) UHF 2 chnl handhelds, one 
has blown RF PA, w/leather holsters & drop 
in charger, $100/both. G Wilson, WGTE, POB 
30, Toledo OH 43692. 419-243-3091. 

KLH Model 21 small FM mono table radio, 
working or not wanted for parts unit. J Roper, 
Imperial Sed Std, RR31 Box 405 Terre Haute 
IN 47803, 812-877-2663. 

Want to Sell 
MCI STL system, composite used only one 
month. 945.5 MHz. New $5995, used price 
$3400. One system only! Call Dan 713-774-
3314. 

Marti RPT-2S, 25 watt RPU xmtr, new cond, 
$1200/80; Comrex LXR single line Iraq ex-
tension decode, $350/130; WE KS-20159L4 
line EO, gd cond w/cases (2). M Black, WEOS. 
Geneva NY 14956. 315-789-8970. 

Enterprise Elec WR-100-5 color weather ra-
dar w/NTSC output, 550 kW/8' parabolic an-
tenna in fiberglass dome. BO with or without 
80' self support tower. D Roden, WHNT, 1701 
Monte Sand Blvd, Huntsville AL 35801. 205-
533-3676. 

Harris 10' dish wistand; Hams SCPC receiver. 
BO. D Agnew, 5601 So 27th, Lincoln NE 
68512. 402-421-2223. 

M/A Corn 23 GHz video microwave system, 
one audio ch & video 2 ch capability, rebuilt 
by MIA Com 10/88, $42501B0 K61CU TV, 941 
•0', Ste 902, Lincoln NE 6850E 402-476-6115. 

M/A Corn 23VFM microwave system, video 
plus 1 audio chnl, 2 chnl capability, rebuilt by 
M/A Corn 1/89, 23.925 GHz, $4250/BO. S Kaf-
ka, K61CU-TV, Ste 902, 941 0 St, Lincoln NE 
68508. 402-476-6115. 

* * BAX* 

FOR SALE OR RENT 

C.N. ROOD 5KHz Bandwidth 
Extension System turns 

Phone Lines into Music Lines 

Exclusive No. Am. Reps 

MARCOM 
408-438-4273 

Marti MR-30 tube receiver on 161.64 MHz 
w/manual, $250; Moseley WRC 101 phone 
line remote control, 10 chnls w/manuals & at 
least 5 relays, $250. B Keaton, WGEZ, POB 
416, Beloit WI 53511. 608-365-8865. 

Merrimac MS-1 satellite tracking controller, 
Z-80 based micro processor, call for info, 
$1500; Realistic 32-1221 complete 2 piece FM 
wireless mic system, $40 ea. P Russell, Bow-
doin College, Sills Halls, Brunswick ME 04011. 
207-725-3066. 

Moseley PCL 505-C SIL, BO; Scala PR 
450U 4' grid dishes (2), BO. J Kosobucki, 
KLDA, 5161 Maple, Des Moines IA 50317. 515-
266-6060. 

Moseley TAC-15, worked when removed, BO. 
M Cooney, KBRK, 227 22nd Ave, Brooking SD 
57006. 605-672-1430. 

Moseley DRS-1 20 chnl expandable digital 
remote control system wlextra spare parts & 
boards, $1250; Comrex single line PLX II 
transmit & RLX receive unit, $1250/system. 
G Wachter, KKFR, 631 N 1st Ave, Phoenix AZ 
85003. 602-258-6161. 

Moseley TRC-15A studio end of remote con-
trol, BO cash or trade for Moseley PCL-505C 
receiver. P Parks, KYKR, 27 Sawyer, Beau-
mont TX 77702. 409-838-3911. 

Moseley 1600 like new, 92 kHz subcarrier 
card & Belar SCA monitor, $4300. B Poole, 
WTHP, 1607 Country Club, High Point NC 
27260. 919-887-0983. 

Moseley PCL505 composite stereo micro-
wave system on 945.0 MHz, gd cond, just re-
moved from service, $2500. B McCann, 
KKWY, 5 Triad Ctr, Ste 480, SLC UT 84180. 
801-328-9800. 

Moseley PBR-30A, working when removed 
from service. C Knapp, KUMR, G-6 Library 
UMR, Rolla MO 65401. 314-341-4388. 

Complete satellite reception system for 
Transtar oldies channel, wfWegener 1601 
mainframe & all equip needed for automat-
ed operation, like new, used 1 yr, BO. B Belz, 
WCCZ, New Smyrna Beach FL 32069. 904-
427-1550. 

Moseley PCL-505C composite SIL system, 
gd cond, w/manuals, tuned to 947.000 MHz, 
receiver & xmtr, $3500/B0. J Knudsen, 
KWDJ, 7351 Lincoln, Riverside CA 92504. 
714-688-1570. 

Wegener 1601 receiver, extra cards for SMN-
1621, 1645, 1646, perfect, $1700; Scientific At-
lanta 6603 video receiver down converter, ex-
cel cond, $700. J McMahan, WAMD, POB 970. 
Aberdeen MD 21001. 301-272-4400. 

Catel CA-2000 FM modulator & stereo gen 
for cable systems, like new, manuals, $800. 
J Corcoran, KWWW, POB 638, Wenatchee 
WA 98807. 509-662-7135. 

Comma PLX-R single line freq extension re 
ceive unit, $200. M Black, WEOS, Geneva NY 
14456. 315-789-8970. 

Fairchild Dart 384 to trade for a 7.5 kHz card, 
will consider purchase if price is right. G Dow, 
WBKN, POB 711, Brookhaven MS 39601. 601-
833-6221. 

R.L. HOOVER 
Consulting Telecommunications 

Engirwer 

1 1 704 Seven Locks Road 

Potomac MD 20854 

301-983-0054 

Member AFCCE 

FM STUDY for YOUR PC 
Fast, precise. and cost effective 

Monthly data base updates available 

Call today to request a free sampla 

Communications Data Services 

6105 E Arlington Blvd 

Falls Church VA 22044 

(703) 534-0034 

FM Study 
Program 

FM Searches Within 
The Budget of 

Anyone Who Owns 
An IBM-PC 

L.R.C. 
602-322-6989 

W. LEE SIMMONS 
& ASSOC., INC. 

BROADCAST 
TELECOMMUNICATIONS 

CONSULTANTS 

5 Gracefield Road 

Hilton Head Is., SC 29928 

(803) 785-4445 

Consulting Communications 
Engineers 

• FCC Data Bases 
• FCC Applications and Field 
Engineering 

• Frequency Searches and 
Coordination 

• AM-FM-CATV-ITFS-LPTV 

OWL ENGINEERING, INC. 

1306 W. County Road. F, 
St. Paul, MN 55112 

(612)631-1338 Member AFCCE' 

R.J. GRANDMAISON, P.E. 

CONSULTING ENGINEER 

Applications and Rulemakings 

11213 Split Rail Lane 

Fairfax Station, VA 22039 

(703) 764-0513 

Member AFCCE 

RADIO SYSTEMS 
ENGINEERING 

FCC Applications • Design 

• Installation • Field Service 

Experienced lit Affordable 

4250 East Powell Avenue 
Las Vegas, Nevada 89121 

24 (702) 454-2085 

KV and Audio 

STEVE VANNI ASSOCIATES, INC. 
BROADCAST TECHNICAL CONSULTANTS 

Project Management Facility Planning 
Equipment Installations 

P.O. Box 422 

Auburn, NH 03032 (603) 483-5365 

SPENCER 
BROADCAST 
The Radio Station 

Specialists 

Chuck Spencer 
Phoenix, AZ 
602-242-2211 

Moffet, 
Larson & 

Johnson, Inc. 
Consulting Telecornrnunications 

Engineers 

Two Skyline Place 

5203 Leesburg Pike #800 
Falls Church VA 22041 

703-824-5660 
800-523-3117 

Memner 4FCCI 

SOFTWARE 

FM CHANNEL SEARCH 

FM Database pool 

MSDOS 
EGA Graphics-Color 
Broadcast Technical 

Consulting 

-V Doug Vernier Broadcast Consultant 
1600 Picturesque Drive 
Cedar Falls, IA 50613 
319-266-7435 

Call for availabilities 

1-800-336-3045 

SPECIALIZING IN ERECTION, 

REPAIRING, PAINTING 

AND MAINTENANCE 

RADIO, TWO-WAY, TV TOWERS 
AND FLAG POLES 

ASTEEPLEJACK CO. 

PAINTING AND STEEPLEJACK 
CONTRACTORS 

FULLY INSURED FOR YOUR PROTECTION 

DON HIGHLEY 3722 ROMA 
462-6105 HOUSTON, TEXAS 77080 

EVANS ASSOCIATES 
ciiniadting Communication». Engineers 

FCC Applications, Design 
8 Field Engineering 

Broadcast Engineering Software 

216 N. Green Bay Rd. 

Thiensville, WI 53092 

(414) 242-6000 
%Amber AF('Cl 

MIRKWOOD 

ENGINEERING 

Rural & Remote Site 
Field Engineering 

50 Park Ave. 
-:-.1rPmntlt NH (13743 

603/542-6784 
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gmmy ENGINEERING 

(904) 591-3005 

APPLICATIONS-CONSTRUCTION 

UTILITY PROBLEMS SOLVED 

FAIRFIELD. FLORIDA 

* * * * * TOWER NETWORK SERVICES 

Toner 

Tower Inspections & Maintenance 

Pressure Vat Guy Treating 
Digital Tension Measurements 
Structural Design Modifications 

Service like you've never seen 

We do high volume at LOW PRICES 

214-891-0555 DALLAS 
404-699-2620 ATLANTA 

Use The ActionGram for 
Immediate Action! 
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REMOTE ... WTS 

Gent ner TEI-9 telephone interlace dual buss 
9 & 5 line opt 1A2 keyset system, $2500. B Gell-
haus, WDVT, POB 73, Chelterham PA 19012. 
215-635-4815. 

Marti RR 30/150 161/0 MHz, rck mnt or cntr 
*op, wrkg when rplcd, $550. M Hendee, KUM:), 
POB 30, Houston MO 65483. 417-967-3353 

Microdyne 1100-PCDR(5) demod/recyr, EC, 
analog rec w/mans, 3 yrs old, $1300. J Mabb, 
WHUC, Hudson NY 12534. 518-828-3341. 

Microdyne 1100-FCC(X1)R(DC)L satin/TV 
rein, EC, analog rec w/mans, 3 yrs old, $1200. 
J Mabb, WHVC, Box 123, Hudson NY 12534. 
518-828-3341. 

Moseley MRC-1600 remt cntrl, 4 yrs old 
wrking cond, wireline, $2500. A Pavao, KYNO, 
2125 N Barton,Fresno CA 90703.209-255-8383. 

Moseley SCG8 (3), 1 185 kHz, 267 kHz, nvr 
used, $2500/all or BO; Moseley PCL-606, used 
3.5 yrs, lk nw, $10,000 firm. J Evann, KNTI, 75 
4th St, Lakeport CA 95453.707-263-1551. 

Moseley PCL-303 STL-xmtr & receiver, in gd 
cond, $1000. R Bauer, KCPX, 434 Bearcat Dr, 
Salt Lake City UT 84115. 801-485-6700. 

Moseley DRS-1 20 chnl expandable digital 
system wlextra spare parts & boards, $1250; 
Comrex single line PLX II transmit & RIX re-
ceive unit, $1250/system. G Wachter, KFYI, 631 
N 1st, Phoenix AZ 85003. 602-258-6161. 

Moseley PCL-505C cmpst STL sys, exc cnd, 
tuned to 947 MHz, $3600. G McCoy, KZEN, 
1606-1/2 16th, Central City NE 6882e 308-946-
3816. 

Moseley MAC-15 stud end of MRC-15 unt, sil or 
trd for Moseley PCL-505C recvr. P Parks, 
KYKR, 27 Sawyer, BMT TX 77702. 409-838-
3911. 

Wegener 1601 mainframe, compl sys for 
SMN cntrycst-to-coast incl pwr spply 1683-08, 
1606-02, 1645, 1646, 1622 cards & on brd 
downcnvrtr. Less than 1 yr & in excel cond, 
$1800/80. T Randall, KJJO, Box 790, Brook-
ings SD 571106. 605-692-9102. 

To place ads in this section, use the ActionGram form. To respond to box numbers, 
write Radio World, PO Box 1214, Falls Church, VA 22041, Attn:  

HELP WANTED 

CE, AM/FM. Background in multidirectional 
antennas a must. Provide resume wAyork his-
tory & brief description of your experience 
with AM directional & all FM related informa-
tion. Working knowledge of FCC rules neces-
sary. Include industry references & salary re-
quirements to: Ray Worth, Genesis Broad-
casting, 1750 Howe Ave Ste 500, Sacramen-
to CA 95825. E.O.E. 

Immediate opening in Wisconsin. Send re-
sume, references to Jerry Brown, VP/En-
gineering, Joyner Communications, POB 
1125, Cary NC 27512. EOE, no phone calls 
please. 

Well-known New Age radio host, Joyce Keller. 
Advice, interview format. Proven ratings win-
ner. Entertaining, therapeutic, informative, cur-
rently on Natl TV seeks radio hosting posi-
tion. 516-587-2013. 

POSITIONS WANTED 

18 + year pro radio Director of Engineering 
looking for group or large market station. Have 
license will travel, reply to Radio World, POB 
1214, Falls Church VA 22041. Attn: Box 7-1-
89RW. 

Assistant Mgr in medium mkt. AM looking 
to move on to more challenges, hands on all 
operations. Write to Radio World, POB 1214, 
Falls Church VA 22041. Attn: Box 7-3-89RW. 

CE NBN, NJ College radio station, FCC, 
NARTE, NABER, general radio license seeks 
FT/PT employment. M Rakoff, 11441 Queens 

Blvd Ste 148, Forest Hills NY 11375. 718-591-
0002. 

Chief w/20+ yrs in radio seeks new 
challenges. Exper to 50K AM, 100K FM, DA, 
construction, maint & more. K Bass, Osage 
Bdctg, 2819 N Orchard, Roswell NM 88201. 
505-622-4713 

Engineer wI20+ yrs exper, all phases of ra-
dio, excel references. For more information & 
references call Cecil, 817-656-1318. 

Experienced combo ENG/Anchor, user 
friendly school of hard knocks, trained bottom 
line orient. Aggressive audio, Texas AM/FM 
TV entry level. P McKaig, Rt 4 Box 18299 # 
29, Alice TX 78332. 512-664-1106. 

Morning Team wizest ready to do the best, 
call Sam for demo tape, 501-225-8529. 

SD air personality seeks position on air. 
Preferably in 5 state area of FL, 5+ yrs ex-
per, dependable & reliable. BC Songradi, Box 
75, Revillo SD 57259. 605-623-4541 

20 years solid exper, morning man, news, 
production, copy, medium/large markets on-
ly, prefer warm climates, dedicated worker, 
married, available now. Larry Kay, 717-653-
2500. 

Bdct professional seeks sales opportunity 
w/AM, FM or related industry, all markets con-
sidered. Reply: Box 492, Clemson SC 29631. 

CE, FCC General, ASEE, Ham seeks CE, 
Asst CE or group CE w/radio station(s). Form-
er radio CE Boston, Houston, Miami á Ft 
Lauderdale. Nondrinker. M Gottesman, POB 
761, Laramie WY 82070. 

CHA gladiator will yrs OM/PD/MD/AT exper 
seeks new challenge. Call Jim, 304-233-8937. 

Engineer, 21 yrs exper, FCC gen, SBE, 
NARTE-Master Cert. seeks major market, CE 

SALES DEPARTMENT OPENINGS 

Full line, well established, broadcast equipment 
distributor has two openings in the sales department 
with positions based in the Northeastern United 
States. 

SALES ENGINEER 

Must have in depth radio engineering background and possess 
good communication skills. We are looking for someone who knows 
radio engineering well, and who can SELL engineers and managers 
rather than just take orders. Must be a self starter who can gener-
ate leads and close sales. RF experience required. Salary plus com-
mission and benefits package. Excellent opportunity for the " right" 
person. 

SALES ASSISTANT 
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Position involves liason between salesman, cus-
tomers, and suppliers. Technical background and 
good communication skills required. Advertising and 
promotional experience helpful.Salaried position with 
good benefit package. 

If you are interested in either of these positions and 
 f would like a job with a future, please reply in writing 

to: Radio World PO Box 1214, Falls Church, VA 22041 attn: Box 7-2-89 RW. 

EMPLOYMENT SECTION 

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 in-
sert; there will be no Invoicing. Blind box numbers will be provided at an extra 
charge of $2. Responses will be forwarded to listee, 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 

AM/FM position. Exc ref & exper trk. KJ Ben-
ner, POB 17291, St Paul MN 55117. 

Engineering FT, RF, video, audio, solar. FCC 
genrl, SBE Cert., Ham, Educ or Com'I. Sun-
belt, Chgo?, Manu?, Sales? 312-890-9246. 

Sm Mkt announcer looking to move up, 2-
1/2 yrs exper as PD, prod mgr & DJ (AC, top 
40 & newstalk), Prefer So CA but will relocate. 
L Dorrell, 731 N Balsam, Ridgecrest CA 
93555. 619-375-8888. 

AOR/CHR air talents seeks employment in 
West states area. For resume write N Adams, 
674 Floyd Dr, Sandy UT 84070. 801-571-8365. 

Available July 1, 7 yr professional seeks 
OM/PD for startup or turnaround FM or com-
bo. Prefer Midwest, but will relocate anywhere 
for progressive management. For TIR: POB 
201, Pratt KS 67124, by June 15. 316-672-6959. 

Degree eng (BSEE) wI5 yrs RF exper, seeks 
position. Experienced w/AM/FM shortwave. 
Willing to relocate, US/Internat. Write to Al 
Muick, POB 306, Fogelsville PA 18051. 

For mom information on a 7 yr exper an-
nouncer, w/show prep, copywriting & produc-
tion skills write: S.C.S., 312 Robertson, Sul-
phur Springs TX 75482. 

Former owner/GM w/major mkt exper, SF 
Bay area, seeks mgmt position w/med to large 
mid station(s), prefer West Coast, exper in all 
phases, incl turnaround. M Seeber, 408-371-
8819. 

Male broadcast school grad seeks DJ po-
sition. over 3 yrs exper in music & sports, will 
relocate. P Rappaport, 24380 Summerhill 
Ave, Los Altos Hills CA 94022. 415-948-9250. 

Mature, topical, witty, 7 yrs in business seek-
ing AOR gig, smooth pipes, will relocate. Sky 
King, 1783 Lancer PI NW, Wash DC 20009. 
202-265-5383. 

Morning drive personality looking for new 
opportunity. Adult communicator, NC & CHA 
background. John, 619-240-9264. 

Newcomer willing to learn radio, Ham & some 
tech exper, willing to start from bottom. S Neu-
mann, 3 Pearl Rd, Rocky Point NY 11778. 516-
744-3704. 

PD, Sales, announcer looking to get back into 
radio. BS in communications & business. K 
Robel, 2141 N Lakewood, Chicago IL 60614. 
312-929-4991. 

Personality, or other position, with creative 
freedom, desire fun, promotionally active em-
ployer, no stale situations. Call Mike, 414-257-
0940 or 602-721-7263. 

BROADCAST 

EQUIPMENT 

SALES REP 

Leading national distributor of 
broadcast audio equipment is 
expanding our sales rep organi-
sation. We seek aggressive 
professionals. We support your 
efforts and pay top commis-
sions. Exclusive territories avail-
able in most regions of the U.S. 

Send resume to: 
Roy Laurence 

RADIO RESOURCES 
7483 Candlewood Road 
Hanover, MD 21076 

CHIEF ENGINEER 

KHVN-AMIKIMZ-FM, Dallan/FI Worth. 
Must be hands on chief and 
have AM/FM and studio main-
tenance experience, and back-
ground with transmitter and 
studio relocation. Send resume 
only to Jim Stanton, Summit 
Broadcasting, 9900 McCree Rd., 
Dallas, Texas 75238. 
Equal Opportunity Employer. 

Symetrix 108, tir cntrl unt fr scrnng, $2000. 
T Kuhl, Programmed Comm, POB 738, Syra-
cuse NY 13214. 800-553-5688. 

Want to Buy 

Harris/Farinon FP12MP prblc ant for prtble 
micron on 12 GHz. D Dain, WKSU, Kent State 
Univ, Kent OH 44242. 216-672-2135. 

Moseley PBR 15AR PC boards: TU, sub aud 
mtr proc 51A5327, sib carr demod 51A5331, 
sub carr gen 51A5320, alarm xmt 51A5335; 
SU: sub aud up cony 51A5315, sub carr gen 
51A5320 (110 Kc pref), alarm det 51A5322. V 
Thompson, KTOT, Box 2810, 575 Pine Knott, 
Big Bear Lake CA 92315. 714-866-3434. 

Stereo 950 MHz SIL system & (2) Scala 
paraflector SIL antennas. B Rathman, KRVM, 
200 N Monroe, Eugene OR 97402. 503-687-
3370. 

Marti RPU receiver tuned to 161.760, but will 
consider anything. R Fess, WLRB, 119W Car-
roll, Macomb IL 61455. 309-833-5561. 

Marti, RMC, 2AX to include: studio unit RMC-
2 AXS xmtr, RMC 2 AXT (A), RMC 2 AXT (10) 
or RMC-2 AXT (25). D Staats, WADC, 703 Mar-
ket St, Parkersburg WV 26101. 304-485-7354. 

Moseley 606/C SIL. WVIS, P08 487, 
Frederiloded, St Croix VI 00840. 809-778-5199. 

Moseley IR-1S remote control head, studio 
unit only. J Kennedy, Bond Bdctg, 309 W Main, 
Greonville IL 62246. 618-664-3300. 

RCA TIR-1 remote microwave rcvr & xmtr link. 
A Weiner, Britton Rd. Monticello ME 04760. 
207-538-9538. 

SA 7300/Dart 380 digital satellite rorr w/I5 kHz 
dual audio card & one cue card for satellite net-
work reception. M Hoskins, KMON, No 210 
Rainbow Motel, Great Falls MT 59401. 406-
761-1000. 

Satellite automation system w/manuals, 
complete system. B Carr, WRED, 1201 
Fremont Pk, Woodville OH 43469. 419-836-
9696. 

STATIONS 

Want to Sell 

AM station on 1580 kHz, new studio & office 
bldg at xmtr site, in South Middle TN, Satellite 
news, dish included, outstanding local, sports 
coverage, $200K cash. A Wilkerson, WLIL, 
POB 340, Lenoir City TN 37771. 615-986-7561. 

Class A FM, Montana, ski resort area, can up-
grade to class Cl, cheap, joint venture, $10,000 
minimum, only $50,000 full price. M Gottes-
man, POB 761, Laramie WY 82070. 

6th Anniversary 
SPECIAL 

FREE:"99 Money 
$Saving Idea$ for Your 

Station" with 13 weeks of 

SMALL MARKET RADIO 
NEWSLETTER 

Send Just $33.00 

275 19th Street 

Otsego, MI - 49078 

Class A FM stereo station, priced right, cash 
or terms. Box 780, Cleveland MS 38732. 601-
843-4091. 

Current station owner looking to acquire 
high power AM at a gd price. Turnarounds, day. 
timers, & dark stations OK. Must include FCC 
city grade coverage map. Mr. Stevens, POB 
732, Langley SC 29834. 

All remaining radio station assets for sale. 
Transmitter, tower, air studio console, TT's, cart 
decks, R-R's & more. All working order, sold 
as package, min $7500. For list write RU, 7711 
Wessex Ln, Columbia SC 29223. 803-788-
6465. 

AM station for sale, smll mrkt nice start up, 
lvng qrtrs, gd fshg & hntg, stud twr all on sm 
Ind makg $, 125 miles frm Seattle or Portland. 
E Kazmark, KAll, POB 1369, Deer Park WA 
9900e 509-276-8817. 

FM Class A & AM 1,000. Rtrng, price to sell, 
RI Est avail. P Robillard, 1803 N 1st East, Hay-
nesville LA 71038. 318-623-0105. 

Will sell up to 45% of 10 kW AM undr constrct, 
SW Montana. Station wIl sry Bozeman, Butte, 
Helena, Dillon & Livingston, NE Idaho & Yel-
lowstone Natl Park. Also unopposed FM appl 
for Class C bfr FCC. Golden Empire Bdctg, 
POB 710, Ennis MT 59729. 
Will sell 40% of prftble Am in Lubbock TX, val 
rl estate, 2 trcts inch, owner retirg, lib trms. D 
Ballard, KLFB, 4410 10th St, Lubbock TX 
79416. 806-791-1747. 

Want to Buy 

Looking for AM, FM or CP in east for right 
ice/terms. H Kozlowski, 703-631-0197. 

AM constr prmt, prfr non-drctnl I kW or less. 
P Hunn, WZZZ, Lakeshore Rd, Fulton NY 
13069. 315-593-1313 

FM CP's WANTED 
Clients seek CP's any size 
market. Small, medium, large. 

Will consider FM upgrades, too! 

Media Market Brokers 

Don Nahey 
1-404-323-8081 

LPTV stations in GA, AL or FL, will purchase 
wt100% owner financing. N Davis, POB 5180, 
Defuniak Springs FL 32433. 904-892-4038. 

STEREO GENERATORS 

Want to Sell 

Harris MS-15R gd cond, w/manual, $495. L 
Vollmar, WOBT, POB 738, Rhinelander WI 
54501. 715-362-6140. 

Moseley SCG-4T sub-carrier generator, 
$300/130. M Cooney, KBRK, 227 22nd Ave, 
Brooking SD 57006. 605-672-1430. 

Moseley SCG-3T working when removed. C 
Knapp, KUMR, G-6 Library UMR, Rolla MO 
65401. 314-341-4388. 

Gates M-6146, matches M-6095, gd working 
cond, $350/neg. S Neumann, WRPS, POB 
5343, Rocky Point NY 11775. 516-744-3704. 

Motorola 1300 C-Ouam exciter & Motorola 
1310 C-OUAM mod mon, $5500/both. T 
DeCapua, WLKK, 18 W 9th, Erie PA 16501. 
814-456-7034. 

Wilkinson SG1E stereo gen, $800/130; Collins 
27-M stereo gen, $250. WVIS, POB 487, 
Frederiksted, St Croix VI 00840. 809-778-5199. 

Want to Buy 

American Electronic Lab 2213 operators & 
service manual needed. D Willey, Life Bdctg, 
PUB 96, John Day OR 97845. 503-575-1840. 

FM stereo gens any kind reasonable, with or 
without exciters. Joe, WJKL, 3342 Perry, Syra-
cuse NY 13215. 315-673-9049. 

SWITCHERS (VIDEO) 

Want to Sell 

Cohu 9501 8 input SEG, w/6 wipes, int-eut key-
er, mix function, w/manual; Telemation TSG-
300GL genlocking color sync gen, $500/both. 
TFG, Box 9, Wethersfield CT 06109. 203-527-
2972. 

Grass Valley 1600-4S master control switch-
er, stereo, machine control, excel, BO. R Rickly, 
WUAB, 8443 Day Dr, Parma OH 44129. 216-
845-6043. 

Crosspoint Latch 6139BK 16 input video 
switcher wlmodel 7239 automated controller, 
$17,000/80. E Martin, Maxwell Prod, 2208 Ter-
race View Dr, Louisville TN 37777. 615-970-
2192. 

Crosspoint Latch 6112, 8 inputs plus 
black/colorizer, (2) full ME's chromakeyer, 
DSK, gd cond, $3100. H Larson, Matrix Mobile 
TV, POB 53e San Luis Obispo CA 93406. 805-
544-5657. 

TAPES, CARTS & REELS 

Want to Sell 

Used Broadcast 
Equipment Racks 

Bud/Gray 

Harris/Gray 

Harris/Black 

IGM/Blue 

$ 50 

from $200 

$250 

$250 

SMC/Green w/wheels $300 

RCA/Gray (Tall) $175 

Buy 2-take 10% off. 
Buy 4-take 15% off! 

We have these 

and lots more in our 
Dallas warehouse. Cal, 

for a complete list 

of available racks and 

their dimensions & prices 

Broadcast Automation, Inc. 
4125 Keller Springs # 122 

Dallas. Texas 75244 
(214)380-6800 Fax (214)380-0823 

Capitol HOLN 60 hubs, 3600', all new, cart 
winding tape, sold individually or as package, 
BO, 9-5 EDT. 717-489-0005. 

14" reels, (30) IGM big band music 21 stereo, 
7.5 ips, never played, can be split for 10" reels, 
$30 ea delivered. F Anderson, KANR, 3801 5 
Ave So, Freat Falls MT 59405. 406-452-2810. 

Ampex 456 1", (3) NAB 1" reels, 406 1" 4-NAB 
reels, 407 1" 3-NAB reels, 456 1/4" 20-bulk 
hubs. S Cronen, 312-945-3555. 

Audlopak A-2 carts (50), some need to be re-
wound, BO. Brian, WEZQ. 205-487-3261. 

Betacam 20 min & 30 min tapes, Sony, Fuji, 
3M, Ampex, also Betacam metal SP tape; 3/4" 
videotape, 5, 10, 15, 30, 60 min. J Workman, 
Maritz, 600 W Lafayette BI, Detroit MI 48226. 
313-963-1200. 

Videotape, 3/4", 15 min, $4; 30 min, $5; 60 
min, $7, gd cond. J Workman, Maritz Comm, 
600 W Lafayette, Detroit MI 48226. 313-963-
1260 X501. 

A8rD 
Cartridge Rebuilding 

Service 

We clean load & pack Serviced wth,n 10 
work days! Work guaranteed 

3380 lb* Ave, Ecti Claire, WI 54701 
(715)135.7347 

Fidelipac Mastercart , approx 1100, various 
lengths, but mostly 2.5 to 4.5 minutes, w/Hot 
Tape & AC stereo music, gd cond, $2.25 ea or 
$1895/all. C Shelenberger, Specter Bdctg, 
FOB 2347, Ft Walton Bch FL 32549. 904-243-
7676. 

Want to Buy 

A r i sto ca n cart pads, need appro 200 for the 
old black square Aristocart carts that were 
made in Canada. E Feas II, WLRB, 119 W Car-
roll, Macomb IL 61455. 309-833-5561. 

RCA 16" Thesaurus or other transcriptions. W 
Davies, Virgo Prod, 5548 Elmer, N Hollywood 
CA 91601. 818-761-9831. 

Top 40 record library's rock oldies from the 
50s, 60's & 70's, in fair cond, albums as well 
as 45's, no tapes. B Coleman Jr, WIST, Box 
460, Lobelville TN 37097. 615-593-2294. 

Video tapes: classic movies & cartoons of 
classic films that are in the pubic domain, for 
LPTV, would buy or rent. Dee, 334 N State, St 
Ignace MI 49781. 906-643-9494. 

Jaz-LP's. B Rose, Program Recordings, 228 
E 10th St, NY NY 10003. 212-674-3060. 

lionscriptions, 16", 7" to 10" blank record-
ing discs, pre 1960 bcct equip magazines, 
catalogs, instruction manuals. R Van Dyke, 
Squires Ave, E Ouogue NY 11942. 516-728-
1327. 

TAX DEDUCT EQUIP 

Eng studeet desiring donation of old bdct 
equip (anything)in repairable cond, will pay all 
shipping charges, EE student at Purdue. C 
Gill, PUB 371, Indianapolis IN 46206. 317-923-
2800. 

Christian Bdct Ministry seeks donations of 
production equipment to construct studio. We 
need everything top to bottom, to begin 
producing several non-profit bdct venture. 
We'll pay postage charges. TUAIS, Inc., PUB 
42, Medford OR 97501. 503-773-3200. 

ED FM needs 4 bay antenna, carts, records, 
any format. M Koscak, WSKB, Western Ave, 
Westfield MA 01085. 413-562-1950. 

Elementary school needs donations or bdct 
equip, anything in gd working cond, will pay 
shipping chgs. Linda Minton, KdSTAR, 1325 
N Shumway Ave, Chandler AZ 85225. 602-786-
7120. 

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. 

Non profit station seeks donation of 16mm 
movie cameras & equipmt in any cond. J Cun-
ningham, KEOR, RI 2 Box 1138, Stonewall OK 
74871. 405-265-4496. 

Radio station at small liberal arts college is 
looking for donations of bdct equip. Cart ma-
chine compressor, FM exciter, EBS monitor, 
etc. Will pay shpg or pick up. B Luginbuhl, 
Bluffton College, Box 1327, Bluffton OH 45817. 
419-358-8015 X214. 

Non-profit educational station upgrading 
our service, needs stereo 950 MHz SIL sys-
tem & (2) Scala SIL antennas. B Rothman, 
KRV M, 0 20. N Monroe. Eugene OR 97402. 503- 
687-3370. 

Amateur radio club seeking TV equip to be 
used in ATV projects. Need any type of TV 
equip, working or not, will pay shipping & give 
tax deduction certificate. Gene Kirby, Union 
County ARC, 13613 US 3e Marysville OH 
43040. 614-261-8871. 
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TAX DEDUCT ... wtb 

Any FM under 1500 W & AM under 250 W 
for new school FM station, any equip to get 
on the air; also carts, consoles, TTs, etc, tax 
receipt given. S Neumann, WRPS, POB 5343 
Rocky Point NY 11778. 516-744-3704. 

Bauer Mdl 660, FM exciter, for spare parts, 
need spare xtal, 899415 kHz, power supply, 
RF amp & FM exciter modules for the Grang-
er/Bauer mdl 660, working or not; also need-
ed are 1-5/8" flange connectors, 90 degree 
elbow, 1-5/8" to 3-118" flange adaptor, N to 1-
5/8" flange adaptor EIA 3-1/8" -1-5/8" EIA 
reducer. B Rathman, KRVM, 200 N Monroe, 
Eugene OR 97402. 503-687-3370. 

Christian broadcasting company needs 
mod mon, stereo mon, SCA mon, 500 watt 
xmtr wlexciter, mono RIP & PIB carts, 7/8" 
transmission line, prefer solid state equip, will 
give receipt for tax write off. D Willey, Life 
Beg, POB 96, John Day OR 97845. 503-575-
1840. 

Christian College in Utah is looking for equip 
for small NCE FM station. Need 1 or 2 kW 
FM xmtr, antenna, tower, about 100', console, 
cart machines, mica, EBS, processing equip, 
etc. Also test & office equip along w/easy 
listening & Gospel music tapes & LPs. Will 
pay shipping or pick up. Salt Lake Baptist Col-
lege, 3769 W 4700 South, Kearns UT 84118. 

Computer equipment available. Will donate 
for tax deduction Data General Nova/4 Sys-
tem w12 tape drives, Wang computer w/2 ter-
minals, (2) Hazeltine 1500 terminals. J Davis 
or D Green, KJOI, 6430 Sunset Blvd, Los An-
geles CA 90028. 213-469-9968. 

Expressive Comm Inc a non-profit educ corp 
seeks new/used bdct equip, tower, xmtr, stu-
dio. M Scheuerman, WAPN, 904-677-4272. 

Group home working waroubled teenagers 
looking for video equipment. R Scott, ISOT 
Inc, Box 35, Canby CA 96015. 916-233-4601. 

Marti stereo/dual STL system, 950 MHz 
band, educ station needs 2 complete systems 
w/combiners & antennas, prefer recent, Mar-
ti STL-10 xmtrs & R-10 rcvr units, Scala 
Paraflector antennas, but will consider any 
comparable system. B Rathman, KRVM, 200 
N Monroe, Eugene OR 97402. 503-687-3370. 

Non-Commercial Christian FM station seeks 
25 kW FM xmtr, high power antenna & coax. 
E Welch, WKCL, POB 809, Lapson SC 29456. 

Nonprofit 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-
ing. J Counter, YSLE, 5484 San Patricio Dr, 
Santa Barbara CA 93111. 805-967-6410. 

TEST EQUIPMENT 

Want to Sell 

B&W audio osc, $200; BM diet meter, $300; 
(3) Comrex TCB-1 phone line couplers, $100 
ea; Gates SSA-3 silence sensor, $50. B Clark, 
WFAS, Secor Rd, Hartsdale NY 10530. 914-
693-2400. 

Simpson 458 oscilloscope, old but works, 
manuals, $200/B0. R Feas, WLRB, 119W Car-
roll, Macomb IL 61455. 309-833-5561. 

TEST EQUIPMENT 
We Buy and Sell 

All types of late model Test Equipment 
Hewlett-Packard, Tektronix, Wayetek, 

Flake R.F. k Microwave a Specialty 4 G.V.BELL & ASSOCIATES 

San Mateo, California 

1-800-366-5240 
(Inside 4081415 area) 

415-366-5240 

FAX 415-369-9698 

Bniel & Klaer 4220 piston phone, calibration 
standard for sound measuring systems, mica, 
analyzers, etc, in wooden box wlbarometer & 
adapters, manual & datasheet (4), $500. C El-
masian, Tri-Core Rec, 2750 Five Mile Rd, Livo-
nia MI 48154. 313-427-8784, before 2PM. 

EICO 277 audio generator, $50. S Weber, 
KGRV, POB 1598, Winston OR 97496. 503-
679-8185. 

Fluke OMM 8050A, excel cond, $375. J 
Claybrook, WMJJ, 530 Beacon Pkwy W Ste 
600, Birmingham AL 35209. 205-942-9600. 

Leader LAG-120A AF signal gen. $200; Lead-
er LSG-16 RF signal gen, $75, both units in 
excel cond, original boxes wlmanuals. B Turn-
er, Turner Audio, Box 788, Ridgefield CT 
06877. 203-438-1803. 

Potomac 120E AM field strength meter, 
$1100/80. P Huback, 1209 St Joseph St, Gon-
zales TX 78629. 512-672-3516. 

I3&K 1260 NTSC video pattern/sync gen, mint 
cond, $1200. B Hoover, Colorburst Comm, 
Box 39, Valier PA 15780, 814-938-7237, 

Bird 3128 Wcher alarm RF power monitor, 
up to 10 kW, 450 kHz to 2300 MHz, mint cond 
w/manual, $350. R Sumner, CAVU Comm, 
3322 Applegate Ct, Annandale VA 22003. 
703-560-0233. 

Heathkitlk148 audio analyzer, tube type, gd 
for parts w/manual, $60 pis shpg; Heathkit 
IM58 distortion meter, gd for parts, w/manu-
al, $60 pis shpg. L Spivey, WLLS, Hwy 231 
South, Hartford KY 42347. 502-298-3268. 

HP 3500 attenuator, 0-110 dB in 1 dB & 10 
dB steps, 600 ohms, 5 W, DC-1 MHz, mint 
cond w/manual, $195. R Sumner, CAVU 
Comm, 3322 Applegate Ct, Annandale VA 
22003. 703-560-0233. 

HP 524B freq counter w/200 MHz plug in, BO. 
B Humphere, KUSU, Utah State Univ, Logan 
UT 84322. 801-750-3133. 

Tektronix 491 spectrum analyzer, 10 MHz-
12.4 GHz, mint cond, w/manual, $2900; Tek 
71.5 spectrum analyzer plug-in, 20 Hz-5 MHz, 
mint cond w/manual, $5900; HP 141T spec-
trum analyzer w/8552A/8555A, 10 MHz-18 
GHz, excel cond wldata, $7900. R Sumner, 
CAVU Comm, 3322 Applegate Ct, Annandale 
VA 22003. 703-560-0233. 

Tektronix 454 portable 150 MHz dual trace 
scope, calib sweep delay & Mod 163D, mint 
cond wlman, $825; Bird 8890 dummy load, 
oil cooled, 2.5 kW, DC to 2.4 GHz, 50 ohm 
wIN(F) con & new resistr, excel cond, $595. 
R Sumner, CAVU Comm, 3322 Applegate Ct. 
Annandale VA 22003. 703-560-0233. 

Tektronix 491 spectrum analyzer, 1.5 GHz to 
40 GHz, gd cond, to trade for solid state field 
intensity meter (FM) or 100 MHz scope also 
Solid State. L Spivey, WLLS, Hwy 231 South, 
Hartford KY 42347. 502-298-3268. 

Tektronix 547 wIlL20 plug in & manuals, sell 
separately or together, BO. C Springer, KLMR, 
POB 890, Lamar CO 81052. 719-330-2206. 

UREI 200 X-Y plotter w/Model 2010 audio 
testing frequency detection module, precision 
plotted readout on chart paper for testing freq 
response of tape recorders, audio gen, etc., 
$2000. J Miller, Sound Patterns, 28475 Bridge, 
Garden City MI 48135. 313-422-2373. 

WE KS-14243 75 ohm RF attenuator, rack 
mount type, gd cond, $50 pis shpg; WE KS-
15658 noise figure test set for 3-5 GHz, poor 
cond but works, $15 pis shpg; McMartin IBM 
3000 FM freq mon, workd, $30 pls shpg. J 
Cunningham, Rt 2 Box 113B, Stonewall OK 
74871. 405-265-4496. 

Air cooled dummy load, 10 kW, like new, 
$1200; 15 kW heat exch type water cooled 
load, excel cond, self contained, $1500. J 
Mitchell, WJKL-TV, 315-673-9049. 

Altronic 5715 15 kW FM water cooled dum-
my load w/spare resistor, $400. JA Bowab, 
WDLT, 2402 Wolf Ridge, Mobile AL 36618. 
205-344-3698. 

B&K, Tektronix, Nicolet FFT, level recorder, 
beat freq oscillators, spectrum analyzers, 
sound level meters, plus more, call for com-
plete list. G Guarino, Sorcerer Snd, 19 Merc-
er, NYNY 10013, 212-226-0480. 

Delta TCA-5-EX RF ammeter, excel cond, AM 
Delta base current meter w/toroidal current 
transformer, calibrated in Delta Lab on eeee, 
includes all documentation & calibration da-
ta in original box, $400. P Stage, WKVI, POB 
10, Knox IN 46534. 219-772-6241. 

Eieo 277 audio generator, gd cond, $50. S 
Weber, KGRV, POB 1598, Winston OR 97496. 
503-679-8185. 

HP 330B diet analyzer, tube type, gd cond, 
$50. T Weeden, WMTV, 6802 Putnam, Madi-
son WI 53711. 608-274-1515. 

Simpson 379 battery tester or swap Simpson 
mdl 377 DC meter for above. J Roper, Imperial 
Snd Std, RR31 Box 405, Terre Haute IN 
47803. 812-877-2663. 

Simpson 458 oscilliscope w/manual, old but 
works & looks like new, $200/B0. R Feas, 
WLRB, 119 W Carroll, Macomb IL 61455. 309-
833-5561. 

Techn-Physic Laboratorium ME 102B wow 
& flutter meter, made in Germany, serviced 
by Gotham Audio of NY, BO. C Kimbrough, 
WRXO, POB 1176, Roxboro NC 27573. 919-
599-0266 aft 6PM. 

Tek 526 vectorscope, needs HV transformer, 
gd CRT, complete, very clean, $250. H Lar-
son, Matrix Mobile TV, P013 536, San Luis 
Obispo CA 93406. 805-544-5657. 

Tek 529 waveform monitors (9), clean, well 
maintained cond, $200 ea. J Perez, WJKL, 
3342 Perry, Syracuse NY 13215. 315-673-
9049. 

TRANSCOM CORP. 
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 50,0000, 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. UQ) 

FAX No. 215-884-0738 

Want to Buy 

Potomac Instruments FIM-21 or 41 AM field 
strength meter. D Murray, WCCW, 121 E Front, 
Traverse City MI 49684. 616-946-6211. 

Distortion analyzer in gd workable cond, late 
tube-type unit preferred. F Kavenik, WNVR, 
POB 187, Vernon Hills IL 60061. 312-680-5066. 

General Radio 684-A modulated osc 
maint/operation manual or photo copy. B 
Caithamer, WMBI, 820 N LaSalle, Chicago IL 
60610. 312-329-4304. 

Potomac Instruments FIN-71 FM-VHF-TV 
field strength meter. P Douglas, KWGN, 6160 
S Wabash Way, Englewood CO 80111. 303-
740-2222. 

TRANSMITTERS 

Want to Sell 

Collins 21-E 5 kW AM's (4), Gates BC-5E (3), 
RCA BTA-5T (1) Choice $8700. 1 kW AM's, 
Gates BC-1G (2), Gates BC-1F (3), Gates BC-
1J (2), Collins 20)/3 (2), McMartin BA-1K (2), 
$2000-$5500. Jerry Kautz, Armstrong Trans-
mitter. 315-488-1269. 

BE 3.5K & exciter, currently on air in Arkan-
sas, will consider owner finance of up to half 
or discount for all cash. You pick up or reim-
burse crating/shipping charges, $19,900. 501-
444-9544. 

FM TRANSMITTERS 
3.5 KW 1978 McMartin 

1.0 KW 1971 CCA 
20 KW RCA BTF-20E 
10 KW CCA 10000D 
Optimad 8000 & 8100 

FM Exciters 
STL- Marti & Moseley 

PMA Marketing 
414-482-2638 

Carrier current 50 W home brew xmtr, 
19" x16" x16", adjusts 2 Ws to 50 W w/instruc-
tion book, $400. J Cunningham, At 2 Box 
113B, Stonewall OK 74871. 405-265-4496. 

CCA FM 10,0000 10 kW FM whODS exciter, 
will re-tune & help load, 3 phase, $12,500. R 
Henry, WPIO, 505 Josephine, Titusville FL 
32796. 407-267-3000. 

CSI VA, new, 500 W AM xmtr, still on pallet. 
P Rondeau, Radio Hanover Inc, P013 234, 
Hanover PA 17331. 717-637-3831. 

111EXT I tic. 
111111111111111111111111111111111111k 

i mom C-.11 

High performance 
at affordable prices. 

10, 20, 30 and 80 W exciters. 
100, 250, 500, 1000 W solid 

state amplifiers. 

All front panel programmable, 
broadband. 

1000. 2000, 3000. and 5000 W 
tube amplifiers. 

2 and 20 W STLs. 

24 Hr. technical support on call. 

Bext, Inc. 
739 Fifth Avenue. 

San Diego, CA 92101 

619-239-8462 
Telex 2298 82 LJ M U R 

CSI FMT-1 1 kW FM includes Bent 80W ex-
citer, spare tube, tuned to 100.1 MHz, ready 
to ship, BO. D Fredeen, WBRR, POB 545, 
Bradford PA 16701. 814-368-4141. 

Gates 1 kW w/RCA BTE 15A exciter w/stereo 
gen & SCA gen, gd cond, 80.0 Agnew, 5601 
So 27th, Lincoln NE 68512. 402-421-2223. 

SUPER-GEN 

This high-performance FM 
Stereo Generator has select-
able pre-emphasis, overshoot 
-controlled lowpass filters, 
digital pilot/subcarrier syn-
thesis and built-in overmod 
protection. CBS/NAB's "FMX" 
system is available as a plug-
in option 

Inovonics 11. 
SANTA CRUZ, CA t4081 45114:1552 

Gates FIAS-1B FM weollins 310Z-1 exciter, 
1 kW; Gates FM-10G, 10 kW FM. M Ripley, 
KOZE, POB 936, Lewiston ID 83501. 208-743-
2502. 

Gates/Harris FM-1G needs minor repair w/all 
tubes & manual, tuned to 93.5, $4500/80. A 
Wilkerson, WLIL, ROB 340, Lenoir City TN 
37771. 615-986-7561. 

Harris FM 2.5K, 8 yrs old, gd cond, MS ex-
citer new tube, gd spare tube, $15,000. J Deni-
son, Esprit Comm, 4510-A S 14th, Abilene TX 
79005. 915-691-9292. 

McMartin BA-1K gd cond, $3000. H Hender-
son, KDAP, POB 1129, Douglas AZ 85607. 
602-364-3484. 

RCA BTE-10C/BTS-1A exciter stereo gen, 
metering panel & CBS Volumax, stereo, in 4' 
rack w/manuals & spares, $7000 pis shpg. T 
O'Laughlin, O's Own Eng, At 1 Box 41, 
Bamereld WI 53507. 608-924-2001. 

Aerodyne 7210MN LPTV xmtr 10 W low 
band VHF, low hrs, avail immed; Scala Yagi-
5 element ant, $5000. S Olson, WSSM, 1 
Odana Cl, Madison WI 53719. 608-276-9454. 

Gates BC-5B (2) 5 kW AM, excel cond, one 
tuned to 1590 kHz the other to 580 kHz, plenty 
of spares, BO. D Barton, KMTI, POB K, Monti 
UT 84642. 801-835-7301. 

Gates M-6095 FM exciter 10 W, gd cond, 
w/manual & 94.1, $350/neg. S Neumann, 
WRPS, POB 5343 Rocky Point NY 11778. 
516-744-3704. 

Harris TE-3 FM 10 W exciter w/Orban base-
band card, tuned to 104.1, $14001130; Collins 
A825W 10 W, tube type exciter needs minor 
work, tuned to 99.5, $650; Harris MX-15 ex-
citer tuned to 106.1, recently aligned & 
calibrated by Harris, $4500/80. WVIS, P013 
467, Frederiksted, St Croix VI 00840. 809-778-
5199. 

Harris 3.5 kW, 3 yrs old, excel cond w/Harris 
exciter & Orban 8100A Optimod, must sell for 
upgrade, on 96.7, also includes ERI single bay 
antenna, BO. R Wachter KNSX, 3418 Doug-
las, Florissant MO 63031. 314-872-2660. 

Harris FM 2.5 kW wNersa Count exciter top 
cond, $16,500. G McCoy, KZEN, 1606-1/2 16th 
St, Central City NE 68826. 308-946-3816. 

FIA ANTENNAS 
1 BAY $1.000 
2 BAY 2.000 
3 BAY 2,900 
4 BAY 3.800 

MORE BAYS AVAILABLE 
All warranted. tuned and tested 

ARMSTRONG TRANSMITTER 
Syracuse, NY (pls.) 488-1269 
Open 7 Days FAX (315) 488-1365 

Harris FM 3.5 kW, excel cond, incl exciter Op-
timod 8100A & ERI sngl bay 96.7 antenna, will 
del & install if nec. R Wachter, KNSX, 3418 
Douglas, florissant MO 63034. 314-872-2660. 

FM BROADCASTERS!! 
We can meet all your 
FM transmitter needs!! 

SOLID STATE - LOW POWER 
Amplifiers and transmitters are available at the popu-, 

• • 
---211.2"-- lar levels of 30W, 100W, 300W, 500W, and 1KW. All 

•• •• •  
•• On pj 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. 

 EnergyOnix 
752 Warren Street Hudson, New York 12534 

(518) 828-1690 FAX (518) 828-8476 

A Wise Enterprise 
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TRANSMITTERS . WTS 

ITS 1615 & HM012 HU antenna, BO. W 
KOZK, MPO Box 21, Spfld MO 65801. 417-865-
2100. 

RCA TTU-30C 30 kW UHF, complete & on the 
chnl 45, can be retuned to ch 30-51, 

S70.000. J Mitchell. WJKL-TV, 315-673-9049. 

Ron Radio Comm,Inc' 
P.O. Box 201 

Brightwaters, NY 11718 
Simply The Best For Less.. 

Energy Onix 7.5 de 12.5 
KW FM Transmitter 

• Proven Grounded Grid 

• Solid State 300 Watt 1PAi 
• Solid State Control 
System 

• Single Tube YU-148 
• Single Phase Optional 

• Leasing thru DACOM 
Financial Services 

800 - 666- 3525 .J 

Sintronics SI-F 1.5-2.0 e FM xmtr, (2) ex-
oters & spr pits, new IPA & new tit final, 6 mos 
old, sngl phse 220 V, now on-air, u pck up, 
w/mans. $14500/B0. F Morton, KEYB, POB 
1077, Altus OK 73522. 405-482-1555. 

Wilkenson 2500 E. E Kazmark, KAll, POB 
1369, Deer Park WA 99006. 509-276-8817. 

Want to Buy 

1 kW UHF trnsmttr, trnsltr or amplfier, mst 
adapt to output chnl 61, all ages & types 
cnsdrd. S Kafka, K61CU-N Ste 902,941 0 St, 
Lincoln NE 68508. 402-476-6115. 

AM xmtr 5 kW, late mdl for gospel station, will 
pay $10,000 to $15000 pis tx wile off on bal-
ance. J Cunningham, R12 Box 1136, Stonewall 
OK 74871. 405-265-4496. 

TRANSMITTERS WANTED  

We are looking for AWFM/TWSTL transmit-
ters, exciters and STL equipment tor all 
power levels and all ages. Call us and turn 
your old equipment into cash. We will ar-
range dismantling and removal. 

▪ ARMSTRONG TRANSIUTTER 
Syracuse. NY (315)488-1269 

Open 7 Days FAX (31514884 365 

Any Ffil 1-3 kW, any cond; also 1 kW AM an 
cond. D Kohn, KESM, 200 Radio La, El Dora-
do Spgs MO 64744. 417-876-2741. 

FM xmtr, 1-5 kW for NCE station, wIl pck-up 
wiwthout exciter OK. D Van Zandt, Corner-
stone Radio, 2596 State Road 44, New Smyr-
na Beach FL 32069. 904-427-9000. 

AM Infer manuf late 25 or 5kW, wth stp dvert 
also a 3.5-5kW and a 500 to 1000 W. L 
Maierhofer, WTGC, 101 Armory Blvd, Lewis-
burg PA 17837. 717-523-3271. 

Collins 20 kW xmtr & 550' guyed tower in gd 
cond. D Radke, KWWK, 1220 4th Ave SW. 
Rochester MN 55902. 507-288-1971. 

FM xmtr, 2-4 kW, will pick up at your site; also 
a 10 kW FM xmtr for EDFM. D Van Zandt, 
WJLU, 2596 S.R. 44, New Smyrna FL 32069. 

FM xmtr 4-5 kW. J Stromquist, WNCB, 2816 
Hagberg, Duluth MN 55811. 

FM 2.5 to 5 kW for class A FM in Wash state, 
less thn 15 yrs old & in gd cond. R Larson, 509-
453-6296. 

Looking for 10-25 kW xmtr for 913 MHz, ERI 
antenna & feedline. R Wachter, KNSX, 3418 
Douglas, Florrisant MO 63031. 314-872-2660. 

RCA BTA-250 manl/schmtcs needed, wIl pay 
copying costs. P Deets, WFHR, Box 8022, WI 
Rapids WI 54495. 715-424-1300. 

TV xmtr for 432.25 MHz AN ops, any cond. 
G Kirby, WMRY, 13613 US 36, Marysville OH 
43040 614-261-8871. 

TUBES 

Want to Sell 

Tubes Including 4CX250B, 4CX250R, 61466, 
3CX1501:147, 4CX3000A & more. We carry Ig in-
ventory, all major brnds (E1MAC, Amperes, 
RCA, etc.) Call Stew at 1-800-842-1489. 

Used 813's, $20; 872A's, $10; 8008's, $10; 
5894 w/socket & tuning assy, $35; (4) 7289 
tubes w/RF socket parts, $28/all. J Cunnin-
gham, At 2 Box 113B, Stonewall OK 74871. 
405-265-4496. 

 REBUILT  
ELECTRON TUBES 

Partial List: 6623, 23791, 
TH150, 6425F, 5604, 
6696, 6697, 5681, 

5682, 5671, 
7804, 30(10, 

000H3, 3CX20, 000H3, 
4C55000A, 40(35, 000C 

Vacuum Tube 
Industries, Inc. 

  1-800-528-5014   
  508-584-4500   

6B4's ( 15); 80's (2); 502A (5), never used, 
$75/all. A Wilkerson, WLIL, POB 340, Lenoir 
City TN 37771. 615-986-7561. 

GE833A's (2), one new, $100, one used, $55. 
J Strong, WXFM, 120 Wildwood, Mt Zion IL 
62549. 217-877-1130. 

EIMAC 8169i4CX3000A, $75; EIMAC 
8170/4CX5000A, $975, both new. A Emerald, 
KGGA, 8956 Swallow, Fountain Valley CA 
92708. 714-962-5940. 

Want to Buy 

TUBE REBUILDING 

FREELAND 
PRODUCTS 

Since 1940 
SAVE ABOUT 50% 

—We buy dud tubes-

800-624-7626 
504-893-1243 

FAX 504-892-7323 

RCA BTA 250-M tubes, cheap. P Deets 
WFHR, Box 8022, WI Rapids WI 54495. 715-
424-1300. 

ARMSTRONG 
TRANSMITTER 

TUNED, TESTED, WARRANTED 

We are the leading remanufacturer of radio 
transmitters with customers worldwide. 

Our transmitters are: 
*Remanufactured to factory specs. 
*Tuned to your frequency 
*Guaranteed for 30 days 
*48 hours burn-in prior to shipping 

See before you buy, visit our showroom 

Why settle for less than Armstrong? 

ARMSTRONG TRANSMITTER 
Syracuse, NY (315) 488-1269 
Open 7 days FAX (315) 488-1365 

ELECTRON 
TUBES 

Partial List: 6623, 23791, 
THI50, 6425F, 5604, 
6696, 6697, 5681, 

5682, 5671, 
7804,3CX10, 

000H3, 3CX20, 000H3, 
405000A, 40(35, 000C 

Vacuum Tube 
Industries,Inc. 

  1-800-528-5014   
  508-584-4500 - 

We buy electron tubes. 
Contact us if you any for sale. 

PATH 
507 Superior Ave. 

Newport Beach CA 92663 

714-722-6733 

TURNTABLES 

Want to Sell 

Russo° Studio B in gd cond, $80; OAK 
SF4H13A whnearm, gd cond, $125 J McMa-
han, WAMD, POB 970, Aberdeen MD 21001. 
301-272-4400. 

Technics SP-15 (2) compl w/preamps, excel 
cond, $1000 D Agnew, 5601 So 27th Lincoln 
NE 68512. 402-421-2221 

Want to Buy 

Technics SL-1200 MKII (2) in new cond 
w/Stanton 600A carts, also (2) in vgc w/Stan-
ton 681A carts w/mans, $325 ea. D Davis, 
KMBA, 1217 Valencia Dr NE, Albuquerque NM 
87110. 505-255-2431. 

Denon DCD 810 CD players, used 1 month (2), 
$240. JA Bowab, WDLT, 2402 Wolf Ridge, Mo-
bile AL 36618. 205-344-3698. 

Gates M-6442 stereo Ti' preamps (2), excel 
cond, BO; Gates Level Devil M-5546A, works, 
BO. R Foss, WLRB, 119 W Carroll, Macomb IL 
61455. 309-833-5561. 

mcmartin/DRK 3-spd wrk hrse w/tone arm 
cart & stylus, excel cond, $150/60. T Randall, 
KJJO, Box 790, Brookings SD 57C06. 605-692-
9102. 

Neumann AM 32 B disc mastering lathe, var 
ptch & dpth, cmplt sys in gd wrkg cond w/lathe, 
stereo SX 68 Neumann head, stereo electr, VG 
66 solid state, microscope, etc, $8500/all. R 
York, Jewel Records, 1594 Kinney, Cincinnati, 
OH 45231. 513-522-9336. 

OAK Ultimate Il stereo-phono preamp & pwr 
spply, gd cond, $100/60. M Patton, WXOK, 
6819 Cezanne Ave, Baton Rouge LA 70806. 
504-292-4189. 

ORK 12-C Ispd Warms & Gates preamps (2), 
$35 ea. M Ashley, SwingStreet Studios, 620 
Bercut, Sacramento CA 95814. 916-446-3088. 

Russco Studio Pro B(2), gd cond, BOM Black, 
WEOS, Geneva NY 14456. 315-789-8970. 

Shure M-64 stereo TT/UTIC preamp. $40. M 
Kuehl, 1418 N Stevens, Rhinelander WI 54501. 
715-369-4007. 

Sony CDP5 5 tray CD player w/auto stop, per-
fect cond, $300. R Wachter, KNSX, 3418 Doug-
las. Florissant MO 63034. 314-872-2660. 

Technics SP1O-MKII, new, never installed, 
$800160. R Bruce, UAR Stds, 8535 Fairhaven, 
San Antonio TX 78229. 512-690-8888. 

TV FILM EQUIP 

Want to Sell 

Complete RCA color 16mm film & 35mm 
slide chain, (2) TP66 16mm film proj wloptcl & 
mug snd, TP7 35mm slide proj. TP55 mltilxr 
& TK27 color cam w/2 sts of xtr tbs. $3000. J 
Krepol, RNDL, 6147 Walker, Phila PA 19135 
215-624-1050. 

GE 240 telecine cam, Eastman mdl 2 pneu-
matic mItplxr, Spctrm dual drm slide pro, East-
man 285 16mm TV film proj, little use, 
$3000/all. J Perez, WJKL, 3342 Perry, Syra-
cuse NY 13215. 315-673-9049. 

PAL film chain equip: Hitachi FP-20S 3 tube 
Saticon cam w/zoom Ins & schmtcs, EMI 
16mm telecine proj, excel cond. misc monitors, 
3/4" & 1/2" PAL VCR's also avail. J Garvey, 
Video Yesteryear, Box C, Sandy Hook CT 
06482. 203-744-2476. 

RCA FPIO 16mm flm rcrddrprdcr, $500 or trade 
for 1/2" VCR. J Workman, Maritz, 600 W 
Lafayette FI, Detroit MI 48226. 313-963-1200. 

VIDEO PROD EQUIP 

Want to Sell 

Hotronic AD51-TFS frame sync/TBC, $4000; 
Thomson-CSF 7011 chroma insert keyer, 
$1250. H.M. Dyer Electronics, 2982 Wixom Rd, 
Milford MI 48042. 313-685-2560. 

Canon UA Series assrtd mle, fmle, cble & psi 
mic cnnctrs; Trompeter LPL-75 vid ptch pigs, 
1" pin spacing (24), $3 ea. B Humpherys, 
KUSU, Utah State Univ, Logan UT 84322. 801-
750-3131 

CBS Labs 8400 RGB, cmpste vid enhncr, intr 
prblm w/man, $100. J Cochran, Gateway Vid-
eo, 225 Ross, Pittsburgh PA 15219. 412-471-
3331 

Cezar The Controller, brnd new edit cntrfirs 
witme cbls, BO; Cezar EA-3X, new edit cntrlIrs 
w/sme cbls, BO. B Hoag, 2814 Hearthside Ct, 
Marietta GA 30367. 404-973-8918. 

Comic 9", 14" B&W monitor, 1/2 & fil rck mntrs, 
svrl avail, BO. R Rickly, WUAB, 8443 Day Dr, 
Parma OH 44129. 216-845-6041 

Video equipment rack. M Bejarano, Falcon 
Comm., 6923 Forbes, Seabrook MD 20706. 
301-794-5754. 

Quick-Set OHT-1 Hercules, tripod w/QHD-1 
dolly, frctin hd, vgc, $350; Panasonic NV-A950 
editg cntrllr, ex cnd, $100. R Sumner, CAVU 
Comm, 3322 Applegate CI, Annandale VA 
22003. 703-560-0231 

Sony PVM-5300 (3) 5" color monitors in 19" 
rack mount, needs new CRTs, units new but 
dropped, call for info, $175. P Russell, Bowdoin 
College, Sills Halls, Brunswick ME 04011. 207-
725-3066. 

Vital VI-500 color stab amp %re/cable EC), 
w/manual, $100; Cohu 2614-400 video wave-
form multiplexers (2), $50 ea; RCA M1-406981 
RCP for RCA TA-50 VTR. B Humpherys, 
KUSU, Utah State Univ, Logan UT 84322. 801-
750-3133. 

Bosch Compositor dual chnl char gen, (2) 
kybds, graph cmpse cnsle, election return 
pckg dsply unit, gd wrkg cond, $6000; Quan-
tel OPE 5000 Plus dual chnl dig effcts sys, (2) 
cntrl pnls, nds pwr spply, $3500; RCA TK-76 
3 tube color camera (2), one working one not, 
fair to gd cond, $500/both. R Yerema, World 
Video Prod, 10625 Scripps Ranch, San Die-
go CA 92131. 619-695-1045. 

Bogen 132 head 116 heavy duty tripod w/dolly, 
$1513; Quick Set camera pedestal head mdl 4-
52304-9, pedestal model 4-74500-6, $75. R 
Nimtz, Rm 9, CCE, Notre Dame IN 46550 219-
239-5465. 

Lenco PCE 466 RGB color encoder, $1900; 
videotape 1", 30 min & 60 min, less than 10 
passes, gd cond, $15 & $22.50. J Workman, 
Moritz Comm, 600 W Lafayette, Detroit MI 
48226. 313-963-1200 X501. 

Magnavox 1012L vid motion dtctot as is, work-
ing cond, $75. M Rakoff, 114-41 Queens Blvd. 
#148, Forest Hills NY 11375. 718-591-0002. 

Norelco PC-72 (3) color studio cameras w/(3) 
Peerless pedistals CCU's & cables, two in gd 
cond, one needs a tube, complete package, 
$8500; Sony BH-500 1" portable VTR C for-
mat, gd cond, $4500; NEC digital effects sys-
tem includes squeeze zoom flip options, mul-
ti freeze etc, gd working cond, $8500. R Yere-
ma, World Video Prod, 10625 Scripps Ranch 
Blvd, San Diego CA 92131. 619-695-1045. 

Duantel DPE-5000SP sngle chnl dig vid 
effcls; Bosch Compositor12 chnl char gen sys. 
P Douglas, KWGN, 6160 S Wabash Way, En-
glewood CO 80111. 303-740-2222. 

Sony VP-5000 314 plyrs (8) w/jog & shill, $400-
$800; Sony SEG 2000-A spec effcts gen 6 
wipes genlock, $2600; Sony DXC-M3 3 tube 
cam ENG Canon lens, $2985; Sony 4800 3/4 
lid rcrdr w/Portabrace case, $1875. T Zingale, 
12 Comm, 213-477-5801 

Telechrome 3200 video dist amps, rack of 
eight, gd cond, BO. M Cramer, WGBA, 1391 N 
Road, Green Bay WI 54307. 414-494-2626. 

Videotek VM 8PRW 8" color mon RGB 
switching, $675; Tektronix 528-A waveform 
mon, $1099; Videotek RS-10A 10 input vid-
eo/audio switcher, $675; URIE graphic E0, 
$275. T Zingale, TZ Comm, 213-477-5801 
Vidifont MK14-A char gen %re/risk drv, little use, 
$4000; RCA TK-44 studio cams, gd overall 
cond w/Angineaux 18x15 300m lenses (3), 
$3000 ea; Central Dynamics VSP414 spc effcts 
prod swtchr, gd cond, $4500. J Perrez, WJKL, 
3342 Perry, Syracuse NY 13215. 315-673-9049. 

Want to Buy 

Sony PSA 101 manual. F Haynes, 1718 N 79 
Terr, Kansas City KS 66112. 816-654-2407. 

VIDEO TAPE RECORDERS 

Want to Sell 

Panasonic NV-8030 time lapse logging VCR, 
w/tapes (2), BO; Panasonic NV-9100A U-matic 
3/4" machine, gd cond, BO. R Rickly, WUAB, 
8443 Day Dr, Parma OH 44129. 216-845-6041 

Panasonic NV9500, NV9200, NV950 314" edit 
system, gd cond, $2000 set; (2) Panasonic 
NV9500, NV9200 3/4" VTRs, heads OK, need 
tune up, BO. H Larson, Matrix Mobile TV, POB 
536, San Luis Obispo CA 93406. 805-544-
5657. 

Panasonic AG-6810S VHS HiFi & nrml audio 
pro duplctr w/Dolby, 50 his on machine, like 
new, $500. P Russell, Bowdoin College, Sills 
Halls, Brunswick ME 04011. 

Sony VO-6800 portable 3/4" U-matic VTR, 
AC- PS, 8-NP1's w/charger, kangaroo 
case/strap incl., $2950. 

WORLDWIDE 
DIGITAL CONVERSION 

ALL FORMATS 
BROADCAST QUALITY 

Pal Multl-dupe/HI-Band/1" 

TK VIDEO 12300 Coppola Drive 
Potomac, MD 20854 301-762-2786 

Panasonic NV-9400 portable L.-matic, in-
cludes portabrace, charger, (2) batteries, 
manuals, $1500; Aquastar 3C video projector 
scans to 42 kHz hot image size 4' to 20' wide. 
includes Anvil case, manuals, $800; JVC CP-
5000 U-matic player only, $125. R Nimtz, Am 
9, CCE, Notre Dame IN 46556. 219-239-5465. 

Panasonic NV-9200 3/4" NV-9100 (2), 3/4" 
National NV-9200 PAL (2), 1/2" Panasonic AG-
6200's, NV-8200's VHS Nordmende PAL VHS 
(4), National NV-8600 (2) PAL VHS, Sony PAL 
Beta (2), all units need work, call for details. J 
Garvey, Video Yesteryear, Box C, Sandy Hook 
CT 06482. 203-744-2476. 

Sharp VC-579E world wide video VHS VCR, 
compatible w/5 systems PAL, NTSC ase. 
Megecam, Stearn, NTSC4.43, like new 4 head 
HO w/remote & US standard video connectors 
& adapters, vari-voltage & Hz, $225. B Arnold, 
700 Productions, 105 Dorado Court So, Mid-
dle Island NY 11951 516-924-9020 aft 7PM. 

JVC KY-210B RG(3); JVC KY-210; JVC KY-
2000 w/std package; (2) JVC RS-500U CCU's 
wlcables; JVC KM-2000U switcher; (3) Sony 
6800 portable recorders; (2) Sony 
5850/5800/RM440 editing systems, plus more, 
call for details. Richard, 206-754-7081. 

Sony VP-2000 314" deck, needs minor repairs, 
$95PP; Panasonic NV2110M 314" needs minor 
repairs, $95PP. L Graziplene, Macrotel, 3532 
N Main, N Java NY 14111 716-535-7251. 

Sony BetaCam BVV 1A, reblt by Sony w/Por-
tabrace cstm case & comp chie adptr, & jam 
sync opt & Dolby, also a Bogen tripod w/fluid 
hd, lk new. MRG Prod Assoc, 516-489-1071. 

Want to Buy 

Panasonic AG2200 only. Grace Dalzell, Pre-
mier Film Video & Recdg, 3033 Locust, St 
Louis MO 63103. 314-531-3555. 

Sony BVH-2000, 1" Type C, Type 2 control 
panel or Type 3 internal TBC, gd working or-
der. J Stephens, KFDA, POB 1400, Amarillo TX 
79189. 806-383-2226. 

Ampex/Sony 1" type C w/TBC, must be in gd 
working cond. G Sive, POB 239, Bonsall CA 
92003. 619-749-7662. 

AC TION-G-RAM 
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: 

Contact Name:   

Title   

Company/Station   

Address:   

City   State  Zip  

Phone Number:   

Brokers, dealers, manufacturers and other 

organizations who are not legitimate end 

users can participate in the Broadcast 

Equipment Exchange on a paid basis. List-
ings are available on a $25/25 word basis. 

Call 1-800-336-3045 for details and com-

plete display rates. 

I would like to receive or continue receiving Radio 

World FREE each month. YES NO 

Signature   Date  

Please circle only one entry for each category: 

I. Type of Firm 

D. Combination AM/FM station F. Recording studio 

A. Commercial AM station G. TV station/teleprod facility 

B. Commercial FM station H. Consultant/ind engineer 

C. Educational FM station I. Mfg, distributor or dealer 

E. Network/group owner J. Other 

Il. Job Function 

A. Ownership 

B. General management 

C Engineering 

D. Programming/production 

E. News operations 

F Other 

VVTS: WTB: LI Category:  

Make: ___ Model #: 

Brief Description: 

Price: 

Broadcast Equipment Exchange 
PO Box 1214 

Falls Church VA 22041 



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 

CD jitter meter 
Leader Instruments has introduced the LJM-

1851 CD jitter meter. The instrument performs 
simultaneous measurements of jitter (3T) and 
HF levels (3T or 11T) for the eight to fourteen 
modulation (EFM) signals used in CD disc 
players. 
The sigma measuring mode of the LJM-1851 

computes the jitter within ±one standard devi-
ation to produce a near steady state reading. 
The EFM signal level is indicated as a peak 

to peak value for the 31' or 11T bit component 
and is selected by pushbutton. 
For information, contact Joseph Fisher at 

Leader: 516-231-6900, or circle Reader Service 
28. 

Splice finder/eraser 
The Splice Trak 90 from Broadcast Electronics 

is a high-speed eraser/splice finder for broad-
cast audio tape. Dual full track erase heads pro-
vide 90 dB of erasure. 
For information, contact Bob Arnold at Broad-

cast Electronics: 217-224-9600, or circle Reader 
Service 33. 

Pre-wired patch bay 
Audio Accessories, Inc. has developed a se-

ries of pre-wired patch bays. The units incor-
porate the KRONE punch-down terminal 
blocks. 
The patch bays are available with either a con-

nect or a disconnect block, and with 24, 26, or 
32 long-frame 1/4 jacks per row. 
Audio Accessories' patch bay units can be 

supplied in a self-contained chassis. 
For information, contact Tim Symonds at Au-

dio Accessories: 603-446-3335, or circle Reader 
Service 44. 

Line voltage regulator 
New from Furman Sound is the AR-117 line 

voltage regulator. The device accepts input vol-
tages from 99 to 129 volts AC and converts them 
to the North American standard 117 volts. 
The AR-117 uses a toroidal multiple-tap au-

toformer, with the proper tap switched electron-
ically at the voltage zero-crossing. 
Housed in a single 1.75" rack mount chassis, 

the AR-117 has eight regulated convenience out-
lets on the rear panel. 
One of the features of the Furman AR-117 

senses dangerously high overvoltages and shuts 
down the output before damage is done. 
For information, contact Joe Desmond at Fur-

man Sound: 415-927-1225, or circle Reader Serv-
ice 54. 
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Portable spectrum analyzer 
AVCOM has unveiled a new portable spec-

trum analyzer, model PSA-65A. The device 
covers frequencies through 1000 MHz in one 
sweep with a sensitivity greater than — 90 dBm 
at narrow spans. 
The lightweight, battery- or line-operated 

analyzer include options such as frequency ex-
tenders for Satcom and higher frequencies, au-
dio demod for monitoring, log periodic an-
tennas and _a carrying case. 
For information, contact Pete Gaglio at AV-

COM: 804-794-2500, or circle Reader Service 11. 

foal 
Monitor system 

The JBL Control 10 monitor is designed for 
use in audio-visual presentations in corporate 
and other applications. 
The molded polypropylene foam enclosure 

was engineed to accept a number of mounting 
accessories. Loudspeaker components are all 
magnetically shielded, for safe use near mag-
netically sensitive electronics. 
For information, contact Bill Threlkeld at J BL: 

818-893-8411, or circle Reader Service 18. 
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THE CART 
YOU CAN COUNT ON... 

Mike Callaghan, C.E. 

KIIS, Los Angeles, CA 
Gerry Dalton, C.E. 

KKDA, Dallas TX 
Mike Malo, C.E. 

KNIX, Phoenix, AZ 
"Getting to #1 is tough, but staying #1 is 
tougher. It requires consistently outstanding 
performance. We depend exclusively 
on the AA-4." 

Ray Klotz, C.E. 

KZLA/KLAC, Burbank, CA 
"We've been using M-4s ever since we built 
our current studio in 1984. We tested several 
different carts and machines, and M-4s were 
our choice. We're very satisfied." 

"From time to time we evaluate other carts, 
but we've never found anything as consistent 
or dependable as M-4s. We're very happy 
with them." 

Don Cook, C.E. 

WOVV/WIRA, Ft. Pierce, FL 
"In the tests I've run, Audiopak carts give the 
best performance consistently. They're also 
simpler to maintain and re-load. We dub a lot 
of music off of CDs. Quite honestly, when the 
machine's in good shape, I can't tell the 
difference. They definitely do the job." 

"We've used M-4s for years. The highs are 
cleaner than other carts we've tried, and 
the response is more consistent." 

Skip V0f0S, C.E. 

WMVP/WLUM, Milwaukee, WI 
"We've been using Audiopak M-4s for five 
years, and we've had nothing but success 
with them. They've been very good to us." 

.CART AFTER CART AFTER CART AFTER CART. 
...the "new Audiopak" continues to lead the way. "Workhorse" A-2s, "stereo" AA-3s or "digital-
ready" AA-4s— all deliver the reliable performance you need. If you'd like to feel as good 
about your carts as these radio pros do, now's the time to do something about it. Pick up your 
phone and dial (800) 522-CART for the name of the Audiopak dealer nearest you. 

• audiopak inc. 
P.O. Box 3100 
Winchester, VA 22601 

Tel: ( 800) 522-CART or (703) 667-8125 Fax: ( 703) 667-6379 

Circle 69 On Reader Service Card 



We Re-invented the Wheel 

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

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

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

\A/1-)eatrtone Corporation 
6720 V.I.P. Parkway, Syracuse, NY 13211 

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 either 
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—precisely. It 
has that Wheatstone major market look. So 
contact Wheatstone for furniture, consoles, or 
prewires. 
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