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AM Improvement
Package Adopted

WASHINGTON The FCC’s long-
awaited decision on AM improvement
was unanimously accepted here Sept. 26,
but preliminary information on the Report
and Order offered no actual parameters
for the proposed actions.

Adopted but not specified were in-
creased first and second adjacent channel
protection ratios, refined methodology for
calculating nighttime coverage and inter-
ference and a 10 percent interference
reduction “in some cases” when voluntary
modifications are made to AM stations
(the so-called “ratchet” provision).

Plans for migration of stations to the ex-
parided band and consolidation of spec-
trum in the existing band were also
adopted. Among the items agreed to in

those areas were expanded band eligibil-
ity preference for AM stereo broadcasters
and a possible limitation of simulcasting
on AM three years from now, Ale, tax
credits would be granted t gt T @rgmers

choosing to pull the plug on® gnal”
stations. :
Asked about specifics follox g the

FCC’s September meeting, Bill H. >smger
the Mass Media Bureau's assistant chief
for engineering, said that numbers could
not yet be provided because “final tweak-
ing” is still in progress on the text of the
decision. He said the bureau has a self-
imposed goal of releasing the text no later
than 30 days from the decision—with a
possible best-case date of mid-October.
Hassinger characterized the new tech-

The NAB’s Radio 1991 show featured a number of
product introductions. For details, see p. 8.

nical proposals as “rigorous, but very
workable,” and said the numbers “don’t go
beyond the NPRM (Notice of Proposed

{continued on page 3)

FBI Probes Alleged Equipment Scam

by Alex Zavistovich

McCOOK, Neb. Law enforcement
authorities are trying to determine the
whereabouts of Jerry Kautz, president of
Imperial Transmitters Worldwide. A num-
ber of broadcasters allege that Kautz

SIMPLY

defrauded them by accepting prepayment
for used equipment that at press time still
had not been delivered.

Kautz had been employed by Arm-
strong Transmitters—a well-known New
York-based used equipment dealer—
several years ago. In 1990 he returned to

THE BEST

CCA TRANSMITTERS

P.O. Box 426 « Fairburn, Georgia 30213 = USA
(404) 964-3530 = FAX: (404) 964-2222

Circle 32 On Reader Service Card

his hometown of McCook, Neb., to form
Imperial Transmitters Worldwide.

In the summer of 1991, Imperial Trans-
mitters announced an inventory clearance
sale. According to Imperial customers con-
tacted by RW, Kautz took equipment
orders on a 50 percent down, 50 percent
basis, explaining that a company truck
would deliver the orders to stations. Those
deliveries have not been made.

[ronically, Kautz authored an article on
used equipment for RW that ran in July of
1991, in which he warned broadcasters to
“be cautious about sending money.” Three
months later, Kautz has disappeared, and
state and federal authorities are investigat-
ing the man and his business.

Complaints against Imperial

Detective ke Brown of the McCook,
Neb. police department would not com-
ment on the specifics of his investigation
into Imperial Transmitters. He confirmed,
however, that his department has
“received complaints of theft by deception
or fraud” against Kautz and his firm.

No formal charges have yet been filed
against Kautz, although such charges are
pending on the local or state level and “ap-
pear substantial,” Brown said.

A decision regarding whether to file
charges on a state level now seems contin-
gent on the degree to which the Federal
Bureau of Investigation (FBI) becomes in-
volved. According to Brown, the McCook
police department has forwarded the case
to the FBI field office in Omaha “because
of its scope and (for) jurisdiction (rea-
sons).” Charges may be filed on the fed-
eral level, Brown said.

{continued on page 20)

AMAX
Debuts
At NAB

SAN FRANCISCO The NAB
kicked off its campaign to promote
development of improved-quality
AM receivers carrying the AMAX
certification mark during the Radio
1991 convention.

AMAX was jointly approved by
the NAB and the Electronic Indus-
tries Association (EIA) last summer
and a full scale promotion was to
begin Oct 1.

Shortly after the initial announce-
ment, members of the NAB's AM
Receiver Manufacturer Liaison Task
Force presented a session entitled
“loin the AMAX Team.” Task Force
Chairman Ted Snider heralded the
campaign as “the final link in get-
ting AM to the point where listeners
can hear something good for a
change.”

According to materials available
during the show and to be mailed
to stations later, the AMAX certifi-
cation criteria for radios include
wide bandwidth (75 kHz for
home, 6.5 kHz for car radios), vari-
able bandwidth to cut noise, noise
blanking circuitry, a provision for
an external antenna, expanded
band (1605 kHz to 1705 kHz) and
AM reception capability. For radios
capable of receiving AM stereo, a
separate AMAX Stereo mark is
available.

Snider said some 1,500 radio

(continued on page 7)
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Madison Broadcaster’s Clinic Planned

Annual Clinic to Highlight Radio/TV
Engineering and Equipment Displays

by Alex Zavistovich

MADISON, Wisc. The
University of Madison’s 37th
Annual Broadcaster’s Clinic will
be held Nov. 6-8 at the Holiday
Inn Southeast here.

As in years past, the clinic will
offer the opportunity to meet

with colleagues, discuss day-to-
day problems and learn about
new technology in the radio
and television engineering
fields. Equipment manufac-
turers also will be exhibiting
products during the conference.

Registration is $115 for any
two days or $150 for all three

days of the clinic. Conference
enrollees can earn up to 2.1
Continuing Education Units
from the University of Wiscon-
sin. Interested parties can reg-
ister by phone: 608-262-2451, or
by fax: 608-262-8516.

The clinic organizer once
again is Don Borchert, director
of engineering for WHA Radio
and Television, University of
Wisconsin at Madison. For
more information, contact him

at 608-263-2157.

Following is a schedule of
presentations slated for the
clinic.

* kK

Wednesday, Nov. 6

7:45 a.m. Registration and
Continental Breakfast

9:00 a.m. Broadcast Engineering
Sessions

The Shoreview 8 Station
Installation—An Overview George
Werl, [r., Consulting Engineer, St.

Give Your Production People
Some POWER!

THE SP-6 IS LOADED WITH FEATURES! Like a
powerful equalizer section that gives your taient greater
creative freedom; four auxiliary sends that can be used
for special effects, headphone feeds, or IFB mixes; both
8-track and stereo bus assigns for multi-track and dub-
bing work; plus a choice of mono mic/line or stereo in-
put channels. And, to keep things fast and productive, it
even includes full machine control logic, control room
and studio mutes, plus tally systems—just like you'd
expect on an on-air console. The SP-6 provides inde-
pendent headphone, control room and multiple studio
monitors, and (of course) an automatic stereo cue/solo

system. Our unique track monitor section will speed
your production pace,U/t/'-'f;gving simultaneous stereo
mixdown during the m{Bo~g 2y bed session.

A powerful group of ory modules will increase
your production contro a 7-station intercom module
that links this console other Wheatstone consoles
and talent stations throUhout your complex; a full-func-
tion tape recorder control panel; an 8-position source se-
lector to enhance input capability; additional studio
modules to accommodate multi-studio installations; and
finally, a digital event timer and a precision clock.

So contact Wheatstone, the company with the

integrity and experience you can count on.
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Paul, Minn
Cable and Circuit Management
Rick Cabalka, ADC Telecomnnuni-
cations, Minneapolis, Minn.
Cost Effective Approach to
Solid State FM Transmitters
Jorgen Jensen, Nautel, Tantallon,
Nova Scotia
Halo Ground: From Heaven to
Earth Kenneth Drake, Madison
Cellular, Madison, Wisc.
12:00 noon Luncheon
CCD Camera Tecnology Bill
Fleming, Sony Broadcast
2:00 p.m. The New AM Rules—
ANST—EIA—TIA—RS-222E
Donald L. Markley, DL Markley &
Associates, Peoria, 1.
MUSICAM and the World of
Audio Compression Dr. Larry
Hinderks, Corporate Computer
Systems, Holnidel, N.J.
Analog Versus Digital FM
Transmission Systems Robert
Surette, Shively Laboratories,
Bridgeton, Maine
4:00 p.m. Equipment Exhibits
Open Reception and Cash Bar
7:30 p.m. Engineering Forum
Moderators: Gary Mach and Ken
Dixon

L& & ¢
Thursday, Nov. 7
7:45 a.m. Registration and
Continental Breakfast
8:30 a.m. Broadcast Engineer-
ing Sessions
Digital and Analog High Quality
Audio Processing—What It Will
Will Not Do Bill Ammons, CRL
Systeis, Tempe, Ariz.
An Economical Replacement for
the Audio Cart Machine Scott
Martin, Fidelipac Corp., Moores-
touni, N.J.
10:30 a.m. Equipment Exhibits
Open
2:30 p.m. Solving the Problems
of Open Microphones Joln
Tatooles, Shure Brothers, Evan-
ston, 111,
The Differences between Trans-
mitted Audio and the Capabili
ties of the Human Ear Michael
Dorrough, Dorrough Electronics,
Woodland Hills, Calif.

(continued on next page)

How Long Will
Batteries Keep?

by Tom Vernon 22

The Sounds of Silence Prevail
Within WIBM
by Dee McVicker

The Main Studio Rule
Revisited
by Harry Cole
Current Flow Begins
with Electronics
by £d Montgomery
‘’Ay! You ‘Ungry?’’
by Al Peterson 25
The ElectroVoice RE-27N/D
by Ty Ford 26
Workbench 27
Looking for a Place
in the Band
by Steve Crowley
The Power of
Word Processing
by Barry Mishkind
Remember to Protect
Primary Station Signals
by Howard Enstrom
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38
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AM Docket Adopted by FCC

{continued from page 1)
Rulemaking)” that initiated the AM
inquiry.

Target areas

During the meeting, Hassinger, who
presented the proposal to the Commis-
sion, identified “technical standards,”
“migration” to the expanded band and
“consolidation” as the target areas for
reducing congestion and interference in
the AM band.

Changes to technical standards,
as detailed above, were proposed to
more accurately measure interference
effects, to gradually reduce the over-
all presence of interference and to
promote development of higher-quality
receivers.

Regarding migration, the FCC voted
to have stations causing the most in-
terference in the existing band to move
to the expanded band, with an eligibil-
ity preference to AM stereo stations.
The FCC approved adoption of allot-
ments on the band based on “wide
station separations and low interference
levels”

Dual ownership and operation of ex-

isting and expanded band stations for
a five-year period, with a waiver of
duopoly and national ownership rules
during that period, also was approved.

In the area of consolidation of the

current AM application freeze, pend-
ing Office of Management and Budget
approval of the effective date of the
new rules.

Finally, the FCC said that it might

The Mass Media Bureau has a self-imposed
goal of releasing the text no later than 30 days

from the decision.

existing band, the FCC approved issu-
ing tax certificates to licensees who
voluntary stop operating marginal sta-
tions. The FCC also would relax multi-
ple ownership rules for stations propos-
ing changes to facilities that would re-
duce adjacent or co-channel inter-
ference.

In addition, the Commission will re-
lax rules for Travelers Information
Stations (TIS) to allow them secondary
authorization on any AM frequency
and will encourage manufacturers to
comply with new industry receiver
standards. With the adoption of the
new rules, the FCC will drop the

Madison Schedule Set

{continued from previous page)

Does Anyone Know How to Tune
AM & FM Transmitters? Mark Persons,
Persons And Associates, Brainerd, Minn.
Solid State FM Transmitters

Harris Corp., Quincy, Ill.

DAT’s Enough and Digital Audio Gareth
Nelson, Sony Corp.

The Shape of Digital Audio Recorders
Tim Valley and Bob Schellenberg, Macro-
Media, Northfield, Minn.

5:00 p.m. Reception and Cash Bar

7:30 p.m. Pizza-Engineering Forum and
"“Ask the FCC’" Moderators: Doug
McDonell and Ken Dixon

Friday, Nov. 8

8:30 a.m. Broadcast Engineering Sessions
Considerations in the Design of High
Efficiency UHF Transmitters with
MSDC/ESC Type Tubes

Harris Corp., Quincy, .

D3—The New 1/2-Inch NTSC Digital
Recorder

H. Van Dreel, Panasonic Broadcast Systems
Automated Unattended Video Measure-
ments with the Tektronix VM-700 Mel
Infanzon, Tektronix Inc., Beaverton, Ore.
Automation and Machine Control for
the Broadcast Facility Robert Odell, Utah
Scientific, Salt Lake City, Utah

Satellite Quality Audio...

COMREX, the leader in remote audio broadcast transmission via standard

elephonehnes,no«wtsme with audio transmission

wstarﬂmddia!dmes(g‘g%cim& a,c'gmmhas
consistently ring the most refiable equipment and personalized

response to broadcasters world-wide.

COMREX gives you a choice of options:

* 1, 2 or 3 line frequency extenders with up fo 8 KHz
bandwidth on dial telephone service

* Digital Audio Codec systems for ISON

need to consider some restrictions on
AM-FM simulcasting, but said that it
would revisit that issue after three years
to determine whether such restrictions
actually are necessary.

Recanting the evil genie

In comments preceding the FCC’s
vote, Commissioner Ervin Duggan
praised the efforts to put the "evil ge-
nie” of signal degradation “back in the
bottle”” He noted, however, that "pain
and sacrifice (by AM broadcasters) for
the common good is never easy”

Duggan, as well as Commissioner
James Quello, commented about res-
tricting migration to the expanded band
to incumbent broadcasters. Duggan said
he had hoped for an “open door” for

new entrants and regretted that the
Commission couldn't come to terms.
Both he and Quello attached statements
to that effect to the FCC decision.

Commissioner Andrew Barrett said
he was not sure that those stations
which cause the most interference will
even apply for the expanded band, and
questioned lifting the freeze on AM
applications.

“"How can we talk about interference
reduction, then lift a freeze?” he asked.

All the commissioners, except for
Chairman Al Sikes, expressed some
reluctance to restrict simulcasting. Sikes,
however, said the "line of least resis-
tance is to let simulcasting go on in-
definitely” adding that if no new
programming is initiated, AM will
“continue to die”

“By any sane analysis, AM is a very
sick service,” Sikes said.

Sikes commented on a comparison
tape of AM service from the 1930s and
today that made the rounds at the
Commission, saying that the service of
the 1930s sounded better, even though
technology is better today. He expressed
hope that receiver manufacturers will
be willing to produce “full bandwidth
radios” as recommended by the NAB
and EIA.

The MOUSE
That Roars . ..

ONLY
3%2 FEET
TALL

Performance so good, we i
it. Hear the difference for you

75Ththwe
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We all know that great things come in small
packages. This 1 kilowatt FM transmitter
comes complete in a 42" cabinet. Solid-state
efficiency with a single phase power source
and the ultimate 802A exciter.
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A Frighteningly Good Show

by Judith Gross

FALLS CHURCH, Va. 1 feel like a fall
convention sandwich ... squeezed in
between one show and another.

I mean, you barely finish gobbling
down those little cakes the airlines serve
for dessert on the journey home when
next thing you know you're slurping
down the diet cola on the way to some-
where else.

A few more interesting morsels to wrap
upthe Radio 1991 show, beforeIforget . ..

Just before things got underway in San
Francisco, there was a Radio Operators
Caucus meeting where DAB (what else?)
was the subject of the day.

Y’see, the basic take on this is that a
lot of broadcasters, worried about the
way the economy is sloughing along, ar-
en't eager to jump full feet into some-
thing that’s going to make scrambled
eggs of the radio biz for a while.

And now that many of the systems
have at least surfaced with some details
of how they work, it's clear we've got two
fundamental types of DAB to consider.

There’s the type of system that would
need some sort of "'new’’ spectrum al-
location. That would mean L-band (like
Eureka) or even first adjacents or sub-
carriers or some other part of the FM
band, except for the part now occupied
by the FM carrier.

Then there’s in-band, specifically in-
band, on-channel (IBOC), which would
center the digital signal right on the car-
rier at a much lower power level. Acorn
wants to do this for AM and FM.

A lot of ROC members see the prob-
lems with new-band systems looming

large. F'r instance: what’s to stop the
FCC from allocating it to a whole bunch
of new users, a la Docket 80-90? What's
to stop the FCC from charging spectrum
fees for the new allocations? What's to
stop them from adopting a "'use it or
lose it’* approach?

And what's to stop receiver manufac-
turers from making radios that get the
new frequencies, but maybe not the ana-
log AM and FM?

With IBOC, however, it's on your fre-
quency, so it’s like an enhancement, like
stereo was. Like color TV was. If it’s there,
you get it, if not, you get what you would
have gotten if it had never been invented.

So the ROC came within a hair’s
width of voting to endorse IBOC DAB.
But then they didn’t. I'm not exactly sure
why, but it seems that they are once
again placing their faith in the DAB Task
Force, which is supposed to come up
with some design parameters for an in-
band DAB system.

The Task Force is still talking to in-
band folks, so the jury is out, and it’s go-
ing to be a long wait for the verdict.

I guess you might say that now that bat-
tle lines are drawn and we know what
we're fighting about, we enter that time
period of "’hunkering down,” as Hunter
Thompson is fond of saying. Get cozy in
those bunkers and don't let the explosions
distract you from your day job, OK?

Also from the convention, some word
on the Radio Broadcast Data System, or
RBDS. The format IDs are getting to be a
little sticky, as I thought they would. We
started with some 20, now there’s an alter-
nate plan for nine of them, or how about,
no format switching in the U.S. standard?

See, the problem is one of nuance. Al-
though each individual station gets to con-
trol its own format, or PTY code, there’s
a wide difference of opinion on what to
call them and how many we need.

Let’s say you're in a large, viciously
competitive market. Eight stations, all
playing a variation of rock. Sixties oldies,
classic rock, adult rock, metal rock, soft
rock, pop rock, current hit rock and ur-
ban rock.

g G

nattended operation helps you operate your station

profitably. All it takes is a satellite or automation

program source, a good transmitter control system, and a

way to handle EBS.

You take care of the program source...

the rest.

We'll help with

A transmitter control system from Burk Technology

relieves you of the need to keep someone at the station just
to take transmitter readings. Add our exclusive Studio I/O

and we’ll run EBS for you, too.
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Naturally you'd want a listener who
wants to hear, say, Jethro Tull on your
station to not have to get socked with
Prince on one of your rivals, especially
at Arbitron time. So you want the sub-
tle distinctions in format IDs.

But not so for those in the smaller
market with fewer stations where the
music might vary between Tull and
Prince. That station would want just the
category "‘rock’’ to cover all kinds and
make sure its station was picked up no
matter what kind of rock head you are.

So what to do? Well, the NRSC is tack-
ling this one, and it isn’t resolved yet, so
if you want to get your two cents in, talk
to Charlie Morgan (Susquehanna) or

mouse, doesn't it?

Anyway, WDW did it up right with a
gala fest that included prerequisite activi-
ties: stuff the media full of goodies, let ev-
ery press person on the rides for free and
bring in the President of the U.S. to make
sure all the major networks show.

Actually, it was great. There were
about 160 or more radio stations each
doing a remote show from various points
in one of the three theme parks. From
the looks of the mouse ears and color-
ful balloons that marked each station’s
station, they were about equally divided
between MGM Studios, Epcot and
Magic Kingdom.

Unfortunately, the weather wasn't in-

Real rain, not special effects, for stations celebrating Walt Disney World's 20th

someone else on the committee.

I'mean, it could get kind of silly. How
about the singing-offspring-of-once-hot-
sixties-rock format, suggested code:
Progeny.

Or the female (or male) singers-who-
hit-ear-splitting-highs-for-effect format,
suggested code: Screech.

The depressing, suicidal music of
heavy metal stations? Suggested code:
Death. Say, this is better than sniglets.

Heigh ho, Heigh ho, don’t we love ra-
dio? Walt Disney World, Orlando, Fla.,
celebrated it’s 20th Birthday in Septem-
ber. Gee, time just flies when you're a
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formed about the plans. (What? It never
rains on the Mouse!) and things got a bit
soggy. The folks in Epcot had tables with
umbrellas, but the stations at MGM had
to pull themselves under plastic tarps to
keep from getting waterlogged.

So that reverb you heard on the inter-
view with Roger Rabbit might have
been just audio bouncing off the plastic.
And wait a minute ... did I hear snor-
ing coming from under that tarp or was
the Duck clearing his throat?

Heard a juicy tidbit? Spill your guts to Ear-
waves by faxing |G at 703-998-2966 or writ-
ing to PO. Box 1214, Falls Church, Va. 22041.

et on the ugut track... @

Burk gives you the flexibility to run your
station the way you want, and in full
compliance with FCC rules.

Call us now. We'll show you a new way to

run a railroad.

TOLL FREE 1-800 255-8090

BURK

TECHNOLOGY

7 Lomar Drive, Pepperell, MA, 01463 (508) 433-8877
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If you have comments for Radio World, call us at 800-336-3045 or send a letter to Readers’
Forum (Radio World, Box 1214, Falls Church VA 22041 or MCI Mailbox #302-7776). Ali
letters received become the property of Radio World, to be used at our discretion and
as space permits.

Harmonic resonators

Dear RW,

I enjoyed Thomas Vernon's article on
harmonic resonators in the June 26 issue.
However, I feel compelled to make some
comments. | was involved in the prod-
uct management of AM broadcast trans-
mitters at RCA from 1964 to 1969, and
contrary to the article, in this country
RCA built and sold the BTA-5T and BTA-
5U five kilowatt transmitters and the
BTA-10U 10 kW transmitter with third
harmonic resonators in the plate and
cathode of the PA tubes. I would guess
that about 200 were sold.

The article was correct in that the reso-
nators reduced peak plate current; how-
ever, later in the article it was mentioned
that one of the problems associated with
the resonators was high peak plate current,
which could be hard on the filaments. In
fact, the circuitry reduced the peak plate
current considerably, which would cause
a proportional reduction in the required
peak emission from the filament.

The high efficiency resonators were par-
allel resonant at the third harmonic, which
was a high impedance to the third har-
monic energy generated in the tube. This
reduced the amount of third harmonic
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energy reaching the output network and
made the filtering of third harmonic
energy easier—not more difficult—than
conventional circuitry.

The resonator circuits in the RCA trans-
mitters were generally adjusted in the fac-
tory and seldom, if ever, needed adjust-
ing in the field. I do not remember ever
having one of the coils or capacitors fail
during the warranty period, and the
transmitters were very tolerant of load
changes, as when changing patterns, or
from seasonal changes in antenna im-
pedance; and they easily met the required
80 dB harmonic suppression requirement.

In addition to ITA and RCA having
built high-efficiency transmitters in this
country, Harris built the VP-50. One of
those units is operating daily, within
three miles of my office, at WHYZ.

William A. Culpepper
William Culpepper & Associates, Inc.
Greenville, S.C.

Multiband’s dynamic effect

Dear RW,

In his Readers Foruni letter (RW, Sept.
11, 1991), Frank Berry maintains that
multiband processing will “preserve the
dynamic resolution” of source material,
at the expense of spectral balance.

I'd love to hear Mr. Berry’s definition
of “dynamic resolution.” Regardless of
whether a processor is acting on a por-
tion of, or the whole of the the program,
it is acting on the loudness profile of the
material. The dynamic integrity is being
compromised, not preserved.

In the 1812 Overture example he cites,
is Mr. Berry applauding the multiband
processor’s ability to approximate the
original dynamics of everything above 80
Hz while severely attenuating the canon
shots? What about the “dynamic resolu-
tion” of the concurrent timpani, string
bass, tuba or bassoon? Nowhere did the
composer or conductor indicate that
these instruments should be suddenly
squashed to a pianissino, to later ramp
up to their original dynamic at some
user-determined release rate.

“Preserve dynamic resolution”? Musi-
cally speaking, you have preserved noth-
ing. You have imposed a new shape on
the orchestra’s dynamic profile as well as
its spectral balance.

R. Hoover Ross, CE

The Auditory Perception Laboratory

Brooklyn, N.Y.

No interactive free lunch

Dear RW,

It was with both excitement and trepi-
dation that I read the article on “inter-
active” radio in the July 24 edition. I for
one am a great believer in technology. In
fact, both my businesses are dependent
on it.

As the owner of a compute repair/in-
stallation business, I see how fast the
technology advances. I know the effi-
ciencies that can be gained through of-
fice/industrial automation. As the owner
of a MIDI-based recording/commercial
studio, I see how technology has allowed

OPINION
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Was the NAB’s Radio 1991 convention in San Francisco a success? The verdict de-

pends on who you talk to.

Some manufacturers complained of poor traffic on the exhibit floor while others
seemed satisfied. Regardless, a number of products were introduced at the show, and
many that were introduced at the spring show were shown refined and ready to ship

at Radio 1991.

There still was quite a bit to be dazzled by at Radio 1991. Digital audio broadcasting
clearly is growing past the chalkboard stage. The “"DAB” acronym was on almost every-

one’s lips at one time or another.

And yet, many at the show felt that technical understanding among convention at-
tendees seemed low. Indeed, some manufacturers implied that technical competence
among radio station personnel in general seems to be at a low point.

Balancing
Act

Technical competence among broadcasters
forms the basis of one criticism that may help
the NAB improve its shows in the future: A
better balance needs to be struck between en-
gineering and programming sessions.

Traditionally, the NAB has called the fall
show a programming and management con-

ference, but that cannot absolve the association from advancing the technical exper-
tise of its members. A closer look must be taken to ensure that important engineering-
oriented sessions scheduled during the convention are not overshadowed by the al-
lure of more glamorous programming panels.

Evidence of this imbalance was most clear on the last day of sessions, when a ses-
sion on the FCC’s FM translator regulations drew only a handful of interested specta-
tors. A concurrent session on improving moming shows had people lined up out the

door of the meeting room.

The NAB must start steering its members to issues of technical significance. More
stations are relying on contract engineers to keep them on the air. Managers, then, must
have more technical awareness—certainly if they expect to make educated decisions
on budgetary allocations for engineering.

Programming and management are fundamental building blocks for success in ra-
dio. Ultimately, however, the radio broadcasting industry cannot prosper if a signifi-
cant portion of its force believes its responsibilities begin and end with programming.

After all, the best radio programming and management skills are worthless if no one
knows how to operate the equipment needed to get the signal to the audience. Fora

better show, the NAB must find a way to get that information to all its members.

—RW

me to score and produce spots that
would be impossible or not affordable by
any other method. So with a foot in each
industry, I see a few negative possibili-
ties to the consumer when faced with
both technologies at once.

Now before everyone says, “So what?”,
I want you to think about the implica-
tions of “interactive” radio and televi-
sion. This system would allow the con-
sumer to communicate a variety of infor-
mation back to the program originator
(or others). Ordering a pizza from your
car radio could become quite common.
Also voting for politicians, playing con-
tests, emergency road repairs and other
helpful services would easily be possi-
ble.

So why the trepidation? The problem
lies in what other information is
telegraphed back. For instance, if a cel-
lular talkback method is used, it will be
possible to know the cell location of you
and your radio any time you push a but-
ton. It could cause all receivers to an-
nounce their location. Big deal, right?
Reread the book “1984” and add ten year
to the title. Listening to a political broad-
cast? Now they’ll know what you're tun-
ing into. With so much information avail-
able, don’t you think at least a few peo-
ple will take unfair advantage of it?

I know I'm paranoid, but am I para-
noid enough? This technology will be
made so cheap and widespread that we
will use it and love it. Take credit cards
for instance. Twenty years ago they were
almost unknown. Now without one you
can hardly rent a car or stay at a motel—
things that have very little to do with
credit. They have indeed become a
“plastic” currency. Without any effort at
all we automatically tell credit card cen-
tral our location every time we check in.

Paranoid yet? My local grocery store
has a card slot on the register for your
bank/credit card. Bar codes on each
item tell the register not only the price,
but the description as well. Now they
know what you buy and how many.

Do you really want your local religious
zealots finding out what dirty maga-
zines you buy?

How about a weight loss clinic that
advertises only to people that buy high
cholesterol items? Since there will be
lots of channels on DAB, you could
have a number of data streams for ad-
vertising from each station. Now your
“personal” radio will play only the com-
mercials for products that you have
shown interest in. By buying competi-
tive items in the store the day before,
you've updated your personal buying
profile.

Think it's impossible? Look at how
“Prodigy” operates. It's a computer
bulletin service run by Sears. You can
buy anything with your credit card and
it will be delivered as if by magic. But
the next time you sign on, you'll see
an advertisement for accessories you
can also purchase. Interactive radio goes
a step further. A supposedly anony-
mous poll can have special propaganda
targeted at you because you didn't vote
correctly.

I suppose this sounds like a rather
narrow view of things, but I for one
value my privacy. With freedom of
speech also comes the right to keep
one’s mouth shut when desired. With
interactive, we will be shouting out our
choices to anyone who will listen, or
listen in. I'm not saying to abandon
this technology—I don’t think anyone
or anything in this world can stop it.
But as developers and users of these
new systems, we need to act responsi-
bly to both the consumer and the world
as a whole. Ask questions, be skepti-
cal, make sure you read everything and
form your own conclusions.

TANSTAAFL (there ain't no such
thing as a free lunch). Every meal has
its price. Make sure that individual free-
dom is not the price of this banquet.

J. Michael Sokol
Sokol Electronics Inc.
Hagerstown, Md.
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| Modulation Readings
' You Can lrust.

®

With its new internal DeModulator.,
ModMinder is calibrated at our factory
and certified accurate for two years.

@~ odMinder’s advanced digital circuitry makes
it the most accurate, temperature-stable mod-
ulation monitor ever made. Now it has a front
end that maintains the same level of precision, reliability
and stability.

When you order a ModMinder™ with the internal DeMod
Board, or have Modulation Sciences upgrade your
ModMinder, we actually seal the modulation calibration
control. We also send you a certificate of calibration
valid for the next 24 months.

How can we do that? DeMod™ is the first and only
demodulator whose calibration is traceable to an NBS
(NIST) reference. Modulation calibration is totally stable
from freezing to 122° F. It’s also immune to mechanical
shocks, so we certify calibration not only at our factory,
but at your station. In addition, DeMod works with an
exceptionally wide range of RF levels — from 10 mW to
1 W, without any user adjustment.

moduletion sciences

modnyinder
g'gita

ModMinder and DeMod eliminate the uncertainties that
have plagued modulation measurement. There’s no cali-
bration drift due to temperature fluctuations. No need
to calibrate for modulation and RF level before each
measurement. No meaningless moving pointers. Instead,
you get high-resolution, instantly readable, totally reliable
numerical readouts. You can get those readouts anywhere
there’s a modem-equipped PC, too — with ModMinder
Remote software. It’s free with every ModMinder, and
it includes a unique Modulation Histogram that gives you
important insights into your station’s modulation.

ModMinder has revolutionized the way hundreds of
stations measure modulation. Now the optional internal
DeMod card turns it into a standalone dynamic modula-
tion measurement and analysis system — the most accu-
rate ever made. Of course, for precision, convenience
and reliability, ModMinder has been standing alone from
the very beginning.

modulation sciences, inc.

12A World’s Fair Drive ¢ Somerset, NJ 08873
Tel (908) 302-3090 e Toll Free (800) 826-2603
Fax (908) 302-0206

©1991 modulation sciences, inc.
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L-band Test Delays Likely

by Judith Gross

SAN FRANCISCO Eureka’s lL-band
DAB tests will likely be postponed until
next spring’s NAB convention in Las
Vegas, according to DAB Task Force Chair-
man Alan Box.

Box said the task force held a “brief
meeting” at Radio 1991, and L-band tests
were discussed.

“The original idea was to do the tests
concurrent with Congressional hearings
on DAB that we had heard would take
place in October. Now it looks as if those
hearings will be postponed,” Box said.

Demonstrating Eureka on L-band dur-
ing the spring convention would allow
more preparation time and “afford more
people the opportunity to hear it,” accord-
ing to Box.

Originally, the Task Force had asked
tour additional DAB proponents to make
presentations in San Francisco. They
were: Kintel, Synetcom, Lincom and Em-
Cee. But a combination of schedule con-
flicts, short amount of time, and the con-
cerns about some proponents about re-
vealing details of their systems kept all
tour away.

Box said that lengthy meeting would
most likely take place in October. “We'll
have a full day meeting and hear from the
remaining four,” Box said. In July, the
. group heard from

Mercury Digital,

f;;ﬁé ( 44 USA Digital, Ameri-

can Digital Radio
bbb,  and Stanford Tele-
SAN FRANCISCO com.,

Box said that the
new focus toward in-band systems is
very much on the Task Force's agenda.

Box said, however, that NAB’s pursuit
of a licensing agreement with Eureka
continues despite the Task Force’s new
policy toward in-band. “The DAB
players know that we are open to it (in-
band), but we're not going to sever our
ties with Eureka,” he said.

Box said he felt that the tensions about
DAB have subsided, although some con-
troversy over the NAB secking an in-band
solution from Eureka rather than a domes-
tic company still exists.

"We weren’t premature to endorse Eu-
reka,” Box said. “When we did it, satellite
DAB was the news of the day. Our actions
have shaped the entire DAB discussion”

Radio ‘91 Debuts AMAX

(continved from page 1)

stations have committed to airing more
than one million spots promoting AMAX
radios. The spots, available through the
NAB, were also included in the session
materials. NAB Radio Board Chairman
Dick Novik said he hoped the spots would
be aired by FM stations, as well as AM out-
lets.

EIA representative Alan Haber said the
campaign is “one of the most important
and exciting milestones (for AM radio)”
He said ElASs role in the program was to
help develop an engineering standard
through the National Radio Systems
Committee.

The certification process will be wholly
voluntary, Haber explained, adding that

EIA tests will verify compliance, and
retesting at regular intervals will verify
continued compliance of the receivers.

The promotional program, according to
Snider, is slated for for a 60-day push start-
ing Oct. 1, to be followed by another 60-
day push in the spring, resuming again in
the winter of 1992. The breaks in the pro-
motion are to give manufacturers a chance
to get the radios into production.

According to receiver consultant
Almon Clegg, a number of receivers—
notably Delco's—already comply with
certification criteria. He noted, however,
that while manufacturers are “intent” on
producing the radios, there may be a
“one-year cycle before you sce a large
quantity in the market.”

A small price topay

(for real protection)
8[/{00]‘(@ gemgq = Protect against dangerous paralleled

feeds, noisy unbalanced loops, poorly

isolated splitters and inaccurate
attenuators.

AMPLIHERS

= 8 or 16 Balanced + 18dBm outputs
= Individual smooth log taper controls
=m LED output overdrive indicators

Isolate, balance and | = Parallel inputs for 1x8, 2x8 or 1x16 use

= Short proof outputs
set levels precisely a Triple RFI protection

DA208 Dual 1x4 $349
DA416 Quad 1x4 $499

Free Detailed Brochure Available

)\—r J AUDIO TECHNOLOGIES INCORPORATED
o 328 Maple Avenue, Horsham, PA 18044, USA

(215) 443-0330

. FAX (215) 443-0394
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S E R I E S

For the absolute best in per-
fermance and sonic excel-
lence, your only choice is the
ReVox C270 Series of 2, 4,
and 8 channel recorders.
ReVox's top-of-the-line C270
tecorders are equipped with
all the professional extras
and more: ® mechanical pre-
dsion ¢ 3 tape speeds ¢ True
Autolocator ® Dolby HX Fro
and proprietary phase com-
pensated electronics * bal-
anced inputs and outputs
* builtin RS 232 port ® supe-
rior sound quality from the
orly company backed by the
long standing tradition of pro-
fassional audio engineering
for over 40 years. The ReVox
C270 Series — where pro
performance is standard
equipment. Call today toli-
free 800-776-3833.

“REVOX

1425 ELM HILL PIKE - NASHVILLE, TN 3721C
TELEPHONE 615-254-565) TELEFAX 615-256-7619
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.on and engineering confer-
sed success D-A-B.
show, held here Sept. 11-14 at the
.scone Convention Center, again fo-
cused on advances and the potential ad-
vantages of digital audio broadcasting in
tomorrow’s radio world.

Forums for the burgeoning technology
included an encore of the DAB bus, which
demonstrated over the air the Eureka 147
DAB system and allowed comparisons in
various reception conditions with stan-
dard FM broadcasts.

Daily sessions on DAB focused on tran-
sitions to the technology and how it will
affect today’s broadcasters. The fourth
Digital Radio Station Seminar included
both digital storage technology and an
overview of DAB with presentations from
each system proponent.

Traffic slow but effective

On the 34,000-square-foot exhibit floor,
some among the 175 vendors complained
of slow traffic, but didn't question the
value of the exposure to programming
leaders that the show afforded.

“We're seeing a lot of people we nor-

il i
il

W

L

POI0 1
ominates Radio 1991

mally wouldn’t—GMs, management and
owners,” said Gerrett Conover with Ra-
dio Systems. "A lot of people drove to
this show, and not being a West Coast
company, that's good for us.

“More and more PDs are making de-
cisions about audio,” added Cutting
Edge Technologies’ Joe Foti. “One PD

Radio 1991 attendance was down only slightly from 1990’s record

of 7,241,

uwm

W

r il

|

As well, Bird was pleased with the
level of international attendance. "It
seems that a lot of those overseas are
more willing to accept new technology.”

NAB tallied international registration at
622, 10 percent above the 565 at Radio 19%0
and nearly triple the Radio 1989 figure of
238. Overall registration at this year’s show
was 7,063, off 2.4 percent
from Radio 1990’s re-
cord of 7,241.

Join the AMAX team
Among the session
highlights was the her-
alded introduction of
the AMAX campaign,
which kicked off Oct. 1.
The nationwide effort
hopes to promote ra-
dios manufactured with
superior technology.
Other sessions at the
show informed atten-

can be as good as two engineers.”
Don Bird with 360 Systems echoed
that the exposure to programmers didn't
hurt: “They seem to be real excited about
what we have to offer. It’s the same thing
we saw (at Radio 1990) in Boston.”

dees about RDS, FCC
regulations and advances in FM and AM
technology.

Among the guests participating were
recording industry executive Quincy
Jones, New York Governor Mario Cuomo
and Keith Reinhard, chairman of the

|
|||||||”llm|:|m

|

N""

AP-UP |

SAN FRANCISCO

board and CEO of DDB Needham World-
wide.

Award shows included the Crystal Ra-
dio Awards for Excellence in Local
Achievement at the luncheon. The Na-
tional Radio Award was presented to Bill
Clark, president and CEO of Shamrock
Broadcasting in Burbank, Calif., for “sig-
nificant contributions and a lifetime of
service to the radio industry,” according
to NAB.

The third-annual Marconi Awards
show, held on the convention’s closing
night, recognized 23 stations and perso-
nalities in the radio industry. The posh af-
fair was hosted by Dick Clark and in-
cluded appearances by Kenny Loggins,
Deborah Norville, Rick Dees and Donny
Osmond.

Finally, President Bush addressed the
convention with alive five-minute address
carried over satellite. The remarks were
fed over loudspeakers on the exhibit floor
and into all rooms during sessions.

Want to know more about the ITC Audio Switcher?
Call us at (800)447-0414 or (309)828-1381. FAX: (309)828-1386

>

MASTER AUDIO ROUTING

Modular expandability from 16 x16 to 512 x 512

7 x 99 event/salvo capability with embedded controls

Supports up to 124 remotes

Non-volatile memory with data cartridge archiving
RS-232 and logging printer interface
User programmable with security and alarms

Built-in metering and monitoring

Only the ITC Audio Switcher provides complete and cost effective
facility routing control, design flexibility and maintains professional
audio performance specifications.

P.O. Box 241

International Tapetronics Corporation

Bloomington, IL 61702-0241

Circle 100 On Reader Service Card



October 23, 1991

Radio World 9

New Radio Products
Flourish at NAB Show

by Alex Zavistovich

SAN FRANCISCO Encouraged by re-
cent economic upturns, manufacturers ex-
hibiting at NAB’s Radio 1991 offered atten-
dees a variety of product introductions, as
well as some refinements of equipment in-
troduced at last April’s convention in Las
Vegas.

While the buzzword was again “digital,”
new offerings were available in both the
analog and digital domains.

Digital audio broadcasting (DAB) is be-
coming a more common sight at trade
shows these days, as Eureka 147, USA Dig-
ital Radio (Project Acorn) and American
Digital Radio (ADR) each had exhibits on
the show floor. Both USA Digital and ADR
are working on in-band solutions to DAB;
Eureka showed its “new-band” concept.

In the RF arena, Broadcast Electronics

Comrex

Talk Console

unveiled its AM-1, a one kilowatt solid
state AM transmitter with a built-in C-
QUAM AM stereo exciter. The solid state
design utilizes power MOSFETs in a “hot-
pluggable” design, and modules can be
removed while the transmitter is operat-
ing. The AM-1 also uses a “Star” combiner
network for uninterrupted operation
without dummy modules.

Five preset power levels are available by
local or remote control. Power output
capability ranges from 1,100 watts to 100
watts. The AM-1 controller is alow power
consumption CMOS design that also pro-
vides metering for tuning the transmitter.

Harris-Allied exhibited two RF products
introduced at the NAB’s Las Vegas show
last April. The Digital 50 FM exciter em-
ploys 18-bit Direct Digital Synthesis (DDS)
and 0.6 Hz resolution; the PT 5FM is a 5
KW solid state FM transmitter that uses
1,350 watt solid state FET RF modules.

Harris also announced it would conduct
41 separate technical education programs
in 1992 at its Quincy, Ill. Broadcast Tech-
nology Training Center. Six general RF
training programs—not Harris-specific—
are available, in courses ranging from
three to five days.

For recording, Alesis, a company new to
NAB shows, introduced ADAT, an eight-
track digital audio recorder utilizing stan-
dard S-VHS tape. The projected shipping
date is late 1991.

ADAT provides up to 40 minutes of
eight-track digital stereo audio on a single
tape, at a variable sampling frequencies of
42.7 kHz to 50.85 kHz. The unit is priced
at $3,995.

The optional BRC remote control
($1,995) allows up to 16 ADATS to be daisy-
chained together. Thus, Alesis claims, a

RDS Digi-Corder

32-track digital audio recording system can
be assembled for less than $18,000.

360 Systems’ DigiCart Bernoulli-disk-
based recording system is finally available.
Shown in working form at last April’s
NAB convention in Las Vegas, the system
lists for less than $4,000.

Fidelipac showed a production-oriented
version of the 3.5-inch floppy disk digital
recorder it introduced in Las Vegas. The
unit featured a more streamlined chassis
design.

Radio Systems, in addition to showing
the RS 700 DAT controller (a lower-priced
version of its RS 1000, both of which are
based on Sony DAT decks), introduced an
analog master clock system. The RS mas-
ter clock driver and RS analog clock dis-
play comprise a low cost system with both
external sync reference and one-second
advance and freeze capability.

Processing introductions

Gentner introduced the Lazer 2.0 and
the digital Prizm 2.0 during Radio 1991, a
show that for Gentner marked a rebirth in
the field of audio processing.

Lazer 2.0 is a 100 percent DSP digital
limiter/stereo generator for FM radio sta-
tions; it incorporates a wideband AGC, a
three-band limiter, a wide band limiter
and a composite limiter, as well as a comn-
pletely digital stereo generator. The Lazer
features an improved wide-band AGC,

Gentner’s family of
audio processing equipment.

adding both 25 and 50 usec pre-emphasis
positions.

Prizm is a 100 percent digital four-band
preprocessor, according to Gentner. Simi-
lar in operation to the analog Prism II FM,
the Prizm 2.0 is designed to operate with
the Lazer and offers an updated wide
band AGC. Gentner also showed its Prism
AM for AM station processing.

Also on hand from Gentner was the
Digital Audio Workstation Network
(DAWN}, a Local Area Network (LAN)-
based digital audio record and playback
device.

Circuit Research Labs (CRL) introduced
the Amigo, a low-cost FM AGC, limiter
and multiplex generator with stereo and

{continued on page 12)

BUILT
TO HANDLE
A LIFETIME OF
QUICK CUES,
REVIEWS AND
SHUTTLES.
EVERY DAY.

TASCAM 1128

The TASCAM 112B is a broadcast deck
that doesn't know the meaning of the word
"downtime”’

And, while not as full-featured as the
industry standard TASCAM 122MKll that
inspired it, the 112B is a top-end machine
built to get the job done. Day-part after day-
part. Book after book. Year after year.

The “B”in 112B is for “balanced!’ as in
+4 dBm balanced XLR Ins and Outs.

But that’s just the beginning.

The 112B also features Cue & Review
for quick and convenient open-reel style cue-
ing and shuttling in both the fast-forward
and rewind modes. Two long-wearing
permalloy heads (erase and record/repro) for
crisp, clean sound. Choice of Dolby" B, Cand
HX-PRO for enhanced sonic quality. And, at
only $749, a suggested retail price that even
the most money-minded station manager
would find hard to ding.

You asked us to build a broadcast deck
as rugged and reliable as the 122MKll, but
with fewer features and a lower price.

We did.

Now all you have to do is call or write
TASCAM and put the hard-working 112B to
work for you.

TASCAM.

©1991 TEAC America, In«., 7733 Telegraph Road, Montebello, CA 90640. 213/726-0303
*Dolby B Cand HX-PRO are ragistered trademarks of Dolby Laboratories Licensing Corporation.
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Contact

FAX: 202-333-6852

FCC PROBLEMS?

| Copyright/Trademark Dilemmas?
|

MIDLEN & GUILLOT

First!

Quality Legal Services at Competitive Rates

Phone: 202-333-1500 |

READER SERVICE NO. 45

Econco

the Cost of New

Call for Our Price List

Ei 1318 Cc Ave.
Phone: 916-662-7553 Fax. 916-666-7760 Telex:

READER SERVICE NO. 16

REBUILT POWER TUBES

Approximately One Half

3,000 Hour Unconditional Guarantee

""" d, CA 95695

176756

Toll Free: 800-532-6626 From Canada: 800-848-8841

DISCOVER

the Secrets of
The Pyramids

ALPHA
PYRAMIDS

Acoustical Foam

¢ Superior
Performance

¢ Uniform Pattern

¢ UPS Shippable

Acoustical
Solutions Inc. licensee

AlphaAudio /),

Acoustics
1-800-782-5742

READER SERVICE NO. 83
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QoWhy do ENERGY-ONIX
transmitters sound bet-
ter than other FM
transmitters?

®

AoIt is simply because the
money you save when
you buy our excellent
quality, grounded grid
design transmitter can
be used to purchase the
BEST SOUNDING audio
egquipment available!

Conzact us today for product information
&, E -Oni.
A, EnergyOnix

752 Warren St.,

S Hudson, NY 12534 USA
5.8-828-1690 FAX: 518-828-8476

READER SERVICE NO. 69

IS YOUR FURNITURE READY
To BE PUuT OUuT TO PASTURE?

WE'RE OUTSTANDING IN THE FIELD...

- Modification & Repair of
Existing Studio Furniture.

- Installation.

For Additional
Information Call
VINCE FIOLA
215-640-1229

\ » (|
4 Pennsylvania Ave
Malvern, ’A 19355
215-640-1229
FAX: 215-640-5880

B Two Stage Protection

B EMV/RFI Filtering

B Common/Normal Mode

B Silicon Avalanche
Diodes

B 3 Year Replacement
Warranty

s@
| =" | @ ANSVIEEE Category B

Today’s broadcast equipment requires the latest in power
protection equipment. Northern Technologies, Inc. offers
a complete line of advanced transient control systems for
every broadcast application. Call Northern Technologies, Inc.
today for a complete catalog.

g?j NORTHERN TECHNOLOGIES, INC.

The Leader in Fower Protection Systems

15602 E. Marietta Lane, Spokane, WA 99216-1820

1-800-727-9119

NEW
CONSOLE

If you own one of these
consoles and can't afford
a new console with
similar capabilities, BDI
has the answer. Our
updated electronics
retrofits can make that
old workhorse sound like
today's best!

President,

Most retrofits are plug-in and ready to go wi

Cali today for details!

bdi

Broadcast Devices, Inc.
READER SERVICE NO. 33

Statesman,
and Dualux Il Consoles
RCA Consoles
McMartin Consoles
McCurdy Consoles

CONSOLE UPGRADE
WITHOUT THE BIG

RETROFITS
COST COMPARISON

Harris Executive,
Diplomat, Ambassador,

Stereo
Gatesway Il

If your consoleisn'tlisted - call us, we may be ableto help.

ith no hassle.

A typical console can be upgraded for as little as $1,000!

5 Crestview Avenue
Paakskill, NY 10566

(914) 737-5032

® No Weeky Fees! Own the basic system for only $549
® 24/hr to0ll-free support and upgrades for only $99/yr

e Compatible with AP, UPI, NOAA weather, Learfield Data
e Compatible with ABC. NBC, CBS and many others

800 833-4459

GERSTMANN SOFTWARE TECHNOLOGIES

STILL RIPPING THE WIRE?

YOU'RE SPENDING $75 - $150/mo. ON PAPER AND RIBBONS FOR YOUR WIRE
SERVICE BECAUSE YOU PRINT EVERYTHING ALL THE TIME

WireReady Newsroom Software™ lets you plug your wire service(s) directly
into any IBM compatible XT/AT computer without the high costs associated with
other systems. WireReady automatically prints just what your staff needs. Imagine
the savings alone during nights and weekends. WireReady tracks all the news and
lets your staff read and edit stories right on the screen and print only the ones
they need. In fact, WireReady lets your staff type local news on the same computer
with full split screen access. Too many other features to mention.

® Multiple user and custom systems available for Radio & TV

® Soon to of’er audio awomation and cart features on same PC!
¢ In use all over the U.S.A. from the Virgin Islands to Alaska

FRAMINGHAM, MASSACHUSETTS (508) 820-7284

READER SERVICE NO. 115
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FINANCIAL AID

OTHER SOURCES MAY HAVE DRIED UP. THAT’S WHY WE'VE BEEN WORK-
ING WITH OUR FUNDING INSTITUTIONS TO LINE UP LEASE FINANCING

$37.6 MILLION*
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MAKE SURE YOU GET YOUR SHARE!

“AVAILABLE TO QUALIFIED APPLICANTS THRU 3/31/92
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Field proven with
over 5,000 machines
in use world-wide

The
Denon
DNI950FA

Tough,
dependable,
protessional.
Why would

you buy
anything

else?

In stock at

The Preferred Source

BROADCAST
L1 SERVICES/EME

The Davis Communications Group, Inc.

Priority LeasePlan

Professional CD Package

e Three Denon DN950FA * 300 Denon CD Carts
¢ Two Steel Rack Shelves  ® Two 180 Slot Wall
Mount CD Racks

List Price 6,204
Your Price *5,039

MONTHLY LEASE *130

(Based on 60 Month Lease Term)

Oiter subject to change without notce

MIDDLE ATLANTIC WEST COAST
800/345-7112 800/523-1037

SOUTHEAST VIDEO SALES
800/525-1037 800/942-6005
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New Products Flourish

{continued from page 9)

low frequency enhancement functions.
The digitally synthesized generator boasts
stereo separation greater than 50 dB, and
the dual band AGC is said to have better
than 25 dB range.

Cutting Edge Technologies and Orban
Associates each displayed the processing
devices they debuted at the spring radio
show. Orban'’s digital Optimod is still un-
dergoing software refinements. At Radio
1991, it was still not ready for shipment.

Cutting Edge Technologies has been
shipping its Unity 2000 processor since
the Las Vegas show.The first customer was
the company’s New Zealand distributor.
Several units are already in place at Kiwi
radio stations.

The Paragon-transmission processor
from Audio Animation was being shown
at the Harris-Allied booth. The Paragon
tirst appeared at last year’s SBE conven-
tion in 5t. Louis.

STLs and codecs

Digital technology also was in full swing
in studio-to-transmitter links and codecs
for telco applications.

Corporate Computer Systems (CCS) in-
troduced the CDQ/2000 multi-rate digital
audio codec, available as an encoder only,
decoder only or as an encoder/decoder in
a single unit.

The CDQ can provide a standard single
line digital interface for satellite, fractional
T1 or terrestrial communications; it also
offers a two-line interface that combines
two 64K bit or two 56K bit physical data
circuits into one data path. The CDQ al-
lows for 20 kHz of stereo audio in as little
as 112K bits of digital bandwidth.

The CDQ/20000 can access V.35, X.21
and RS422A interfaces, and employs [SO
standard MPEG MUSICAM compres-
sion.

CCS also showed the Micro66i digital
audio codec for international service, ena-
bling users to transmit 7.5 kHz audio from
international sites to the U.S. or vice versa.

ComStream displayed the ABR200 dig-
ital audio satellite receiver for Ku- or C-

FM TRANSLATORS

INTERFERENCE SEARCHES bhased on
NEW rules to locate a channel

DETAILED INTERFERENCE <tudies
optinuzing Site Location and | hrec-
tional Antenna designs. Calculates
allowed ERP on all 360 bearings

TERRAIN ELEVATION RETRIEVAL
determines HAAT for 12 beanings (every
30 degrees)

DISTANCE TO CONTOURS plots

projected coverage

COVERAGE MAPS AND OVERLAYS
depicts signal coverage and other
desired data

POPULATION COUNTING to deter
mine potential listening audience

dataworld”

A Service Of DW. INC. cxm—
P.O. Box 30730, Bethesda, Maryland 20814
[ FAX (301) 656-5341 |
(301) 652-8822  (800) 368-5754

Circle 72 On Reader Service Card
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The BE AM-1 AM transmitter.

band operation. The ABR200 uses MUSI-
CAM digital audio compression for 20
kHz audio at 128, 192 or 256 kbps. The unit
also features six TTL inputs for channel
changes and equipment monitoring, and
a relay control port with eight contact
closures.

Moseley showed its DSP 6000 system,
a digital STL first shown in Las Vegas,
comprised of a source and channe! en-
coder and decoder. The unit uses apt-X
compression and has a frequency re-
sponse to 15 kHz via a 32 kHz sampling
rate.

Dolby exhibited the DSTL Model
DP5502, the company’s entry in digital
STL technology. The Doiby STL includes
source and channel encoding and decod-
ing using the companys own AC-2 6:1
coding algorithm. The Dolby unit, like
Moseley’s, has a 15 kHz frequency re-
sponse, although its sampling rate is44.1
kHz.

n the analog domain, TFT introduced
the Model 9200 series STL system, a
lower-ccst unit designed ror single, redun-
dant dual channel or stereo program
transmission for studio to transmitter links
or interity relays.

The TFT frequency synthesizer design
provides low phase noise and low spuri-
ous output. The company maintains that
the STL system can achieve greater than
70 dB signal-to-noise with +22 kHz FM
deviation.

New from Comrex at Radio 1991 was the
Talk Console, a 13" x9.52“x3.5” unit that
includes a telephone dia’ pad, telephone
couplers that connect to direct lines of a
PABX, and two self-adjusting hybrids.

Two mic inputs are included on the rear
panel; the second channel is also availa-
ble for line level sources such as CD
players and tape decks. A mix-minus feed
is provided and the front panel has two
headphene outputs with volume controls.

Comrex also showed its digital audio
cadecs for wideband two-way audio on
switched 56 kbps or ISDN telco services.

Sharing booth space with ITC, AEQ

{continved on page 18)



hat's one reason successful profession-
als at major market stations and net-
works—the broadcasters with the most
experience in systems work—tumn to the
experts at PREE time after time. So do
small market leaders who know that quality design
delivers the best long term value.

We put over 100 man-years of front line experience
to work on your problems. This real world exper-
tise helps us balance the many interdependent
factors involved in planning, designing and instal-
ling your system.

Here are a few of those factors, randomly chosen:

e Time frame e Budget

e Sightlines e Operating requirements
e Documentation e Electrical service

e Drawings * Floor loading

e Wiring e Space planning

e HVAC calculations
e Format

e Installation
e Delivery dates

Overlooking even one of these considerations (or
many others that are equally important) could be
the first step on the way to an expensive disaster.
Our new brochure on broadcast studio systems can
help you avoid the pitfalls.

Broadcast studio
syslems seldom fit
logether this easily:

Now, the brochure can't tell you everything we've
leamed since 1973, the year we installed our first
broadcast system. That would take an encyclopedia.
But it will broaden your understanding of success-
ful systems design, and give you a better grasp of
the many complex questions you need to answer
before the construction crew arrives to begin work
on your new or renovated studios.

Call us at (619) 438-3911, and ask for your copy of
our broadcast systems brochure. Just reading it
may save you a significant amount of money. Of
course, if our brochure can do that all by itself,
there's no telling how much the entire PRGE team
of experts can accomplish for you.

Pacific Recorders & Engineering Corporation
2070 Las Palmas Drive « Carlsbad, CA 92009
Tel 619-438-3911 « Fax 619-438-9277

© 1990 Pacific Recorders & Engineering
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Bus Riders Praise Eureka DAB Demo

by Judith Gross

SANFRANCISCO It wasn't at L-band
frequencies and this time the gap filler
was a necessity, but the second round
of bus tours comparing the Eureka 147
DAB system to FM drew more positive
responses here than the first one
done in Las Vegas at the NAB spring
show.

There were more direct A-B compari-
sons between the two signals and a
less complicated description for a
mostly non-technical audience.

In addition, a signal light added to
the oscilloscope screen enabled listeners
to determine when they were listening

to the digital signal and when it was
analog.

But considering the heavy multipath
and shadowing characteristic of the San
Francisco Bay area, the light was almost
unnecessary.

The Eureka 147 DAB took a 15 kHz line
feed from KOIT-FM up to the DAB trans-
mitter on Mount Sutro, a conglomerate
tower for radio and TV reception in the
area.

It was sent on 701 MHz to the Eureka
DAB receiver in the special tour bus. There
were tapes being broadcast on the other
Eureka carriers, and the total transmitting
power was 50 W.

The analog KOIT-FM signal—a Class B

—was also broadcast from Mount Sutro,
and was picked up on a standard Delco re-
ceiver. Through headphones, those on the
tour were able to hear receiver blending
and multipath interference on the FM.

The switch to Eureka DAB brought not
only an interference-free signal, but also
one with lower noise and the sense of
greater range, which some riders de-
scribed as “a fuller sound.”

It is interesting to note that while the FM
audio was processed in the normal man-
ner, the Eureka DAB signal was unpro-
cessed, and suffered no loss of loudness.

The gap filler was put to work, with ne
audible switchover, for about one block of
the 45-minute bus tour. NAB staff en-

B

CHANNEL 1

% FS

T-TECH.

Advantages:

microwave links.

arising in RF links.

correction at 200 KHz.

Pro-Audio Fiberm Receiver (right)
Pro-Audio Fiberm Transmitter (below)

® Insensitive to rain and other weather
effects that can spoil the reliability of

® Solves spectral congestion problems

® Lower cost than T1/DS1.
® The only digital audio fiberoptic link
made featuring error detection and

® The only fiberoptic audio link made per-
mitting composite stereo transmission
over the link offering built-in adjustment
to improve stereo separation.

® 20-bit digital audio capability.

tl I-TECH.

For The Most Reliable
Wideband Audio Link Performance,

IT HAS TO BE FIBER!

CHANNEL 2

%FS

4 Channels of Digital Audio, each with 200 KHz sampling.
Single-mode fiber up to 45 miles. Error correction is standard.

alarm output.

required.

® Low Cost.

PO Box 151

® In-house designed fiberoptic circuitry
permits ease of customization for other
wavelengths or levels and ease of com-
ponent replacement. No expensive
electro-optical modules to replace.

® Peak-reading level meters eliminate A/D
converter overload.

® Receiver has loss-of-fiberoptic signal

® Can be wave-division multiplexed to
share existing video or data fibers if

® No Code Compression.

Hudson, MA 01749
Phone (508) 562-5820 FAX (508) 568-1219

Circle 62 On Reader Service Card

gineer Kelly Williams explained that build-
ing shadows caused the loss of the DAB
signal for that segment and the gap filler
automatically took over.

The transmitter on Mount Sutro was
about three miles from the tour bus route
where the “drop-out” occurred.

Broadcasters who took the tour seemed
impressed with the sound of Eureka. “You
could hear the difference plainly;” said one.

. Anotherrider added,

W "It seemed to take

K 4{ care of the static and

{4 interference”

Broadcast en-

SAN FRANCISCO gineers, many of

whom heard the

demo in Las Vegas, said the Eureka bus

tour was an improvement over the spring

show, where little difference between the

DAB and the taped programs over FM
were discernible.

But they are still waiting to hear Eureka
on L-band frequencies, which may not
take place until next spring’s NAB conven-
tion (see related story).

Spend Now,
Save Later

by Nancy Reist

SAN FRANCISCO Spending now to
save later may sound dangerous in these
troubled economic times, but according to
the Radio 1991 panelists espousing new
technology, the payoff may come sooner
than you think.

During the session entitled New Tech-
nology, the panelists said the increased ef-
ficiency of many new digital technologies
may save a station thousands of dollars
annually, enough to recoup the invest-
ment costs and start contributing to sav-
ings within two or three years.

Moderator Milford Smith of Greater
Media, suggested that ignorance of these
new technologies may be "hazardous to
your fiscal health”

Solid-state digital AM transmitters can
lead to significant savings through in-
creased efficiency. Ron Frillman, Harris
Corp’s manager of advanced marketing
for radio products, said Harris’ digital 10
kW AM transmitters operate at 86 percent
efficiency.

Glynn Walden, Group W’s director of
engineering for the Eastern Region, added
that digital technologies are also space ef-
ficient. The move from a 16-track analog
production studio to a computerbased
digital workstation can save space while
it enhances a station’s creative potential.

The panelists agreed that new interlink
technologies can be particularly important
cost savers. Smith cited a Los Angeles sta-
tion that broadcasts Howard Stern’s New
York show. The phone lines cost approxi-
mately $6,000 a month. The station is in-
vesting in a small Ku-band satellite with
up- and downlinks. The initial expense
will be $100,000, but they expect to save
$4,000 a month.

Walden commented that dependence
on analog phone lines is dangerous these
days because the lines are becoming in-
creasingly expensive and difficult to get,
particularly for long distance services.

"“Basically, (the phone company) loses
money in every audio line they install for
you. They're not going to want to do it
much longer,” he said.

The phone company’s move from analog

{continued on page 17)



Broadcast Standard Remote Control Stop, Starr,
Record, and Drawer Open controls are all hrought owt
ta standard pull-to-ground contacts. Lamp drivers are
also provided for these and other functions

Wired Remote Control All front panel functions
are available on an optional hund-held remote

controller with 15° of cable provided. I~ End-of-Cut Relay Closure RS-DAT machines are the only DAT machines to provide
= user-positioned end-of-message closures for automatic next event sequencing.

User-Programmable L.ogic Functions:

[~ Tape Auto-Cue on Insertion Tapes cue up to the beginning of cut start-ins and park in pause-play
automatically after insertion.

Drawer Open On Cut End  Dip switch settings allow the drawer 10 open automatically on cut

Balanced Inputs and Qutputs on XLR Connectors completion, signaling the operator 16 chunge tapes.

High slew rate and low distortion audio circuitry insure the

integrity of the audio signal. \ | Cue to Next Cut on Cut End  The RS-700 can be programmed for multiple end-of-cut functions

The next cut option automatically fast forwards the tape to the next cut and parks in pause play. and
| awaits the next start command

Re-Cue to Cut Beginning Programming allows tapes 1o automatically rewind on cut end, and
re-cue to the beginning of the cut 1o facilitute special one-cut-per-tape upplications.

One Button Network Record The RS-700 is perfect for auto-record functiony because it easily
interfuces with nerwork formats. One closure to the remote connectors puts the RS-700 into record/play
| !
| |
ANALOG DIGITAL

OUTPUTS IN ol

ON
1 One Eutton Record
- 2| Drawor Open atter EOM

15 PIN WIRED oft| Bl & B B B B
REMOTE REMOTE ON '_"f i—' ‘—_]' tl HE

=
OPTICAL
N ou
RAOID SYSTEMS .~ ’ ] !

RS-DAT 700..Backed up with professiorn:

All DAT machines look about the same viewed RS DAT-700 includes a large circuit board housed
from the front panel. But the business end of the just under the lid, with connectors and controls
RS-700 is around back. That's where it has been accessible on the rear panel. Extensively
extensively factory modified to connect and inter-wired to the DAT machine's logic and audio
perform like a professional studio machine. Built sections, this special RS-700 circuitry delivers true

around the superb sounding SONY DTC-700, the professional performance.

RQDIO SYSTEMS inc.

110 High Hilt Road * P.O. Box 458 « Bridgeport. NJ 08014-0458
(609)467-8000 « (8(00)523-2133 « FAX (609)467-3044

Just $1,295 Complete.

The response has been tremendous!

Now, Radio Systems offers true Broadcast DAT at a fraction of the cost.

The RS-700 is the only inexpensive machine to offer end-of-message relay closures, one
button record, 32 kHz sampling, full logic and broadcast-standard remote control -- all
without the need for external controllers. This makes the RS-700 perfect for:

On Air * Program Delay « Remote Recording * Archiving

RS-DAT for broadcast just got very affordable.

RQDIO SYSTEMS nc.

110 High Hill Road * P.O. Box 458 * Bridgeport, NJ 08014-0458
609/467-8000 » 800/523-2133 « FAX 609/467-3044
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STOP AT THIS SPOT.. .

...and take advantage of this sensational new
program that will save your station hundreds
to thousands of dollars!

o 27 1/2% DISCOUNT

PAYMENT WITH ORDER

RAMKO RESEARCH is introducing a new
product line and marketing strategy that
will enable you to enjoy new station equip-
ment of uncompromised quality atamaz-
ingly low cost.

Examples: An 8 mixer stereo/mono on air
console for only $2,204; or a 12 mixer con-
sole for only $84/month; or a dual 1 x 4
audio DA atan unheard of $171! And there
are 91 different broadcast products ( over
600 variations) in our line from preamps to
audio DAs thru full switching systems: all
available with super discounts and/or monthly
mini financing.

What microprocessors did for computers, RAMKO's

doing for broadcast.
Over three years ago we @ed a trend that told us broadcasting

was headed for some very rough times. With this premise, we set out to
develop a product line that capitalized on all the latest technology to provide
performance & quality exceeding any broadcast requirements and, deliver a
dramatic cost advantage. The xL SERIES is the result of this intensive
product development program with pricing, performance & quality that will
put all other manufacturers on the @ and get you off of it.

EXAMPLE #1
MODEL: xL4S/8M: Dual 1 x 4 audio DA. XLR in
& barrier strip out. Balanced in & out.

® 3 year lease w/20% discount
LIST PRICE §............... $236
MONTHLY PAYMENT....| $6.87 |
(Minimum $1,500 package required)

®Payment with order
LIST PRICE §............. .$236
YOUR COST.......... [$171.10 |

EXAMPLE #2
MODEL: xL12/1S: Twelve mixer, 31 input,
stereo/mono broadcast console.

® Payment with order
LIST PRICE §.....$4,043

YOUR COST.....

® 5 year lease w/20% discount
LIST PRICE §............... 043
MONTHLY PAYMEN‘I’..l $84.09

EXAMPLE &3
MODEL: DC38-10S: Ten mixer, 40 input, dual channel out, stereo/mono
broadcast console w/ alpha numeric & custom backlighted readouts.

@ Payment with order ® 5 year lease w/20% discount

EXAMPLE #4
MODEL: RS-1616FP ( 8 stereo in by 16 out):
Audio switching, mixing system expandable from

8in 2 out to 250 by 250, stereo/mono. Remote, computer & front panel controlis.

® Payment with order
LiIST PRICE §.....$3,850
YOUR COST..... $2,791.25

® 5 year lease w/20% discount
LIST PRICE §............... $3,850
MONTHLY PAYMENT.. $80.08 |

NET 30 DAYS

« 20% DISCOUNT

LEASING FROM 1 TO 5 YEARS

e 20% REBATE

LEASING FROM 1 TO 5 YEARS

e 25% DISCOUNT

OFFER EXTENDED
TO NOVEMBER 24,1991 !!

With 91 products you're bound to @ many other items to improve
your stations performance & your bottom line

MIXERS — Portable, battery operated CONSOLES!--- Mini production/news
room | CONSOLES |----Studio 4,6,8,12 channels |[AMPLIFIERS| ---- Audio
interfacing/consumer matching AMPLIFIERS ---- Audio power| SWITCHERS
---- Audio switching, routing, & mixing [PREAMPLFIERS' ---- Turntable
/AMPLIFIERS |---- Line level AMPLFIERS|---- Microphone |/AMPLIFIERS |--
- Modular distribution/special function AMPLIFIERS ---- Audio distribution
MIXERS }--- Studio & sound systems

Put uson the ®. Cail TOLL free today (800) 678-1357, for your
free information package & product literature.

Then compare prices, features and performance with anything else on
the market. And, we are so confident of our products quality, every-
thing is offered with a 2 year warranty, 2 week free trial period plus,
we'll ® you UPS ground charges both ways if you are not wholly
satisfied for any reason!

Don't delay as this is the only @ where you will see this offer
advertised and is for a limited time only.

This is part of a world wide marketing test and, although RAMKO
reserves the right to extend this offer, the discounts and.financing
options outlined herein are for a limited time.

TOLL FREE (800) 678-1357
FOR ADDITIONAL INFORMATION
& LEASE QUOTES.

OR FAX: (916) 635-0907

3501-4 SUNRISE BLVD,,
RANCHO CORDOVA, CA 95742

I il I Winner of the 1990 Arthur Anderson fast track 25 award for
the 25 fastest growing companies in Northern Calif.

RAM KO RESEARCH
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Know FCC Technical Regulations

by Nancy Reist

SAN FRANCISCO With the trend to-
ward several stations sharing one chief
engineer, it's more important than ever
for managers to understand the FCC’s
technical regulations.

Unfortunately, this can be tricky, for as
RW columnist Harold Hallikainen
pointed out in a Radio 1991 panel, many
managers find the rules unclear. The
panel discussed both new FCC regula-
tions and steps managers can take to bet-
ter understand them.

The FCC is proposing a self-inspection
form that managers would fill out with
their engineers. If implemented, the form
would replace inspections conducted by
FCC personnel.

When asked whether this form could
put stations into a precarious situation if
they certified they were in compliance and

Spend Now,
Save Later

(continued from page 14)

to digital data transmission, however, does
present some opportunities for broad-
casters. AT&T’s new Switched 56 service
provides national and international digi-
tal connections.

Walden said that with two Switched 56
lines, you can get 15 kHz stereo at 12 cents
a minute, a tremendous savings over ana-
log lines. The drawback is that Switched
56 is not yet available in every community
and it requires a preconditioned channel
and a set-up fee.

Smith pointed out that digital tech-
nologies can improve a station’s sound
by increasing both the fidelity and the
opportunity to produce creative spots
and programs. This can give you a com-
petitive edge, not only with other radio
stations.

Digital workstations can reduce produc-
tion time, while increasing a producer’s
creative options. Digital equipment often
is much cheaper to maintain than its labor-
intensive analog counterparts, such as cart
machines.

It all sounds great, but is it time to make
these huge investments when the prices
are still dropping and the technology is
improving? As one anxious audience
member put it, “Is it worth being a pi-
oneer and jumping in early?”

The panelists responded with an em-
phatic “yes” Smith said he believes “the
giant jump in terms of efficiency has been
achieved” He added that most of this
technology is computer-based and gov-
erned by software that usually can be
upgraded to include the latest innova-
tions.

The panelists warned, however, that it’s
important to select equipment that meets
the unique needs of your station and staff.
The equipment should be user-friendly, or
it could end up being a “very expensive
doorstop.” Frillman recommends bringing
one of the operators in to help select
equipment.

Of course, many of these operators mis-
trust the equipment because they fear that
the savings in “reduced labor” translates
to fewer jobs for them. But that’s a topic
for another panel.

then were caught with violations, Serge
Marti-Volkoff, the engineer in charge of
the FCC'’s San Francisco office, said “un-
officially” that he doubted it would be pos-
sible to prove that violations existed at the

time of the certification.
o !

Marti-Volkoff said
he hopes this self- .

inspection will im-
SAN FRANCISCO

prove managers’
knowledge of the
rules, which he has
often found to be
lacking. “Quite often the stations will not
be cognizant of the rules—they just won't
know,” he said.

The FCC considers tower lighting a par-
ticularly important safety issue, since unlit
towers are very dangerous for aviation.
According to the new forfeiture schedule,
the penalty is $20,000 a day for each viola-
tion. Tower lights should be checked every
24 hours, even if the station stops broad-
casting.

Adhere to requirements
Hallikainen warned that even if the FAA
says tower lighting is OK, stations must
adhere to the lighting requirements speci-
fied on their license.
Marti-Volkoff added that the environ-
mental movement has focused a lot of at-

tention on the possible hazards of radio
frequency radiation. Because this issue is
likely to become increasingly important,
he suggested that managers send for the
FCC'’s document about tower radiation.

FCC Audio Services Division Chief Larry
Eads outlined a set of changes in AM tech-
nical requirements, which the Commis-
sion dealt with in its Sept. 26 open meet-
ing. The changes are designed to reduce
AM interference, both by encouraging the
stations causing the most interference to
migrate to the new section in the band and
by adjusting technical standards.

Eads also said he is expecting the immi-
nent release of the reconsideration of the
FM spacing rules, which may be less re-
strictive. Eads said the Commission is con-
sidering changes in FM modulation
monitoring regulations, but he does not

(continued on page 18)
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New Products Flourish at Radio 1991

{continued from page 12)

debuted the Systel-3000 digital multi-
hybrid telephone system, a signal
processed system with microprocessor
control using RS-232 or R5-422 interfaces.
The system accommodates up to eight tel-
ephone lines. Each input module includes
anti-aliasing and 16-bit sigma-delta A/D
converters.

AEQ also displayed the MP-10 portable
mixer for remote reporting over telephone
lines. The unit has three headphone out-
puts and a front panel level meter.

Hard disk storage and replay devices
were in evidence throughout the exhibit
hall. Some manufacturers showed refine-

“TAKE

T M E

LEAD

WITH HARRIS ALLIED

ments to devices that premiered at the Las
Vegas convention, while others—including
two foreign companies—introduced new
products.

Hard disk proliferation

The Arrakis Digi-Link, Wheatstone’s
Not-So-Hard-Disk, the DCS from Com-
puter Concepts Corp., BE’s AudioVAULT
and CORE 2000, the Audio Prophet from
Prophet Systems and the Smartcaster sys-
tem each were on hand at Radio 1991.

ITC displayed the DigiCenter, a storage
and replay device the company showed
by appointment only in Las Vegas. The
DigiCenter (formerly known as DigiForm)

IT’'S A COMPLETE
DUBBING FACILITY
IN A BOX!

FAST TRAC lets you make dubs without tying up your produc-
tion studio. It’s a *‘one-pot board’’ with the input selection, gain
control, and monitoring functions of a console. Connect a CD
player, R-DAT, turntable, and cart recorder to dub carts with one-
button ease. Automatic recorder timing produces tightly cued
carts every time with no guesswork! Built-in test oscillator, multi- |
mode recording, processor insert ability. it’s like adding another

studio for a fraction of the cost! In Stock.
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HARRIS

ALLIED ==

BROADCAST EQUIPMENT

[ FAX 317.962-891 ' 800_6 2 2_002 2 [IN CANADA 800-268-3817 '

z With expanded staff and services. . . our lead keeps on growingl ’

HARRIS ALLIED ©1991

"’Call me, I’'m interested.’’ Circle 19.

’Send me literature.”” Circle 130.

is a touch screen system that uses a sim-
plified screen displays in this showing.

New from Register Data Systems (RDS)
was the Digi-Corder, a computer-based
spot scheduler and playback system with
menus for files, event scheduling and
next-event ID. The screen layout features
“buttons” for start, stop, pause and record,
as well as file and break insert functions.

BASYS Automation Systems was mar-
keting the D-Cart, a networked digital au-
dio recording, editing and playback sys-
tem originally developed by the Australian
Broadcasting Corporation. It features
touch screen interfaces, digital parametric
EQ and expanded on-air console and au-
tomation interfaces.

Dalet Digital Media Systems, a Paris-
based company, showed its Dalet In-
tegrated Network, a PC-based system
combining production, traffic, on-air dig-
ital playback and remote controlled, walk
away, automated logging functions. Re-
writable optical disk cartridges hold more
than six hours of stereo audio from 20 Hz-
15 kHz.

IGM Broadcast had one of the more un-
usual displays at the convention—a “con-
struction site” announcing a product un-
der development, the “AudioCenter.”

According to IGM, AudioCenter will be
a digital broadcast audio management sys-
tem for audio library access and format
operation from any location in the user’s
facility. The system will consist of one or
more centrally located audio servers, each
capable of handling up to 128 audio chan-
nels. All work will be done by the IGM
Digital Audio Engine, with workstations
providing only the user “front end””

No prototype of AudioCenter was avail-
able for demonstration, and system prices
were unavailable because the company
said each one must be individually tai-
lored to specific operating requirements.

New and improved

A variety of other new and recently in-
troduced products were on display
throughout the exhibit hall as well.

Electronics Research, Inc. (ERI)
showed its lambda antenna mount sec-
tions, which debuted last year, and the
company’s medium power FM panel an-
tenna system.

National Supervisory Network ex-
hibited its satellite-based national off-
premise control system for remote
monitoring of station operations.

Burk Technology had its ARC-16 re-
mote control system on display, and Data
World introduced a ZIP code plotting
service in addition to the other data serv-
ices provided by the company.

Denon, Studer Revox and Yamaha
each showed the recordable CD units
they first introduced in Las Vegas.

Auditronics brought the 800 Series
console to Radio 1991. First shown in Las
Vegas, the console features removable
EQ cards for jock “signature sounds,” as
well as a separate headphone EQ.

Understand
FCC’s Rules

{continued from page 17)
believe the issue is “on the front burner”

Eads suggested that if a specific rule
isn't clear, you should request a declara-
tory ruling, asking the Commission to
interpret the rule. He said you also can
petition for a change in the rule itself,
though the FCC can dismiss the petition.

Marti-Volkoff remarked that managers
who feel they have received unfair cita-
tions should protest. “You have every
right to stand up and scream and say,
‘Foul Ball,” he said.

Attorney James Weitzman said that
most stations would be reluctant to chal-
lenge an inspector out of fear of retribu-
tion. Marti-Volkoff dismissed this as
“paranoia” and “nonsense!” He main-
tained that most FCC inspectors are too
professional to be vindictive. Weitzman
added that cost often makes protests
prohibitive since stations could end up
paying thousands of dollars in attorney
fees to protest a small fine.

ITC CART II

Patented Dynamic
Tensioning System

g Stationary Hub Design

g Passive Tape Guidance

100% Laser Inspected
High Output Tape

Only ITC Cart II assures consistent audio quality,
excellent phase stability, and low flutter,

play after play.

Want more information on the ITC Cart11? Call us.

international Tapetronics Corporation

P.O. Box 241

Bloomington, IL 61702-0241

TEL: (800)447-0414; (309)828-1381
FAX: (309)828-1386
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Multiple DAT automation
isn't impossible.

Take control.

Its free.

It's not often we let our imagination take control. But with the Panasonic SH MK-390 Controller
for our SV-3900 Pro DAT you can do just that. And for a limited time, we'll give you one free when
you purchase an SV-3900.

The SV-3900 features all of the award winning features, sound quality, and performance of the
SV-3700. But with much more. If you are ever going to need more than one DAT, there is only one
choice for this much control and automation. Up to 32 SV-3900s can be controlled and monitored
from one SH MK-390. Interfaced with your digital workstation and hard disc recorder for on-screen
control. Or in a virtually limitless variety of studio, broadcast, or installed sound applications.

Those are only a few reasons why the SV-3900 is essential equipment. The best reason is that it
frees your imagination to explore the almost limitless possibilities this technology represents. But
there’s only one way to find out for yourself— that’s to #zy an SV-3900 Pro DAT. Do it by December
31, 1991 and you'll be able to take complete control with a free SH MK-390 Controller.

Panasonic
For your nearest dealer, call 714-373-7278, or write: Panasonic DAT, 6550 Katella Avenue, Cypress, CA90630. I

©1991 Panasonic. Offer void where prohibited. Offer available only in the U.S.A. Professional Audio Systems
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FBI Probes Alleged Equipment Scam

{continued from page 1}

A spokesperson at the FBI's Omaha of-
fice declined to comment, citing Depart-
ment of Justice policy regarding pending
federal cases.

Brown added that a number of other
complaints have been filed against Kautz
for “misuse of financial transaction
instruments”—primarily credit cards. Be-
cause of the scope of those charges, that
aspect of the case has been turned over to
the Secret Service, he said.

David Layne, an engineer with WXJK in
Farmville, Va., said he placed an order
with Imperial for a three-bay antenna,
transmitter and transmission line. He said
his deal with Kautz was 50 percent down,
with the balance on delivery.

Layne had contacted the Better Business
Bureau in Kautz’s area, and had discov-
ered no complaints against Imperial
Transmitters Worldwide.

A discrepancy in terms

After placing his order, Layne said he
received a fax from Imperial explaining
that a company truck was planning to
make deliveries in West Virginia and
Maryland, and would stop by WXJK with
his gear. The letter requested a deposit of
$6,415 by Aug. 31 and the remainder before
delivery, according to Layne.

Contacting Kautz to point out the dis-
crepancy in terms, Layne said he was told
that he had received the “wrong fax” and
was advised to mark out the discepancy,
writing in the agreed-upon terms. Layne

sent a check by Mail Express; the Post Of-
fice contirmed to him that Kautz had
received the check on Aug. 31.

In subsequent calls to Imperial, Layne
said he was told the truck had broken
down and might be late for delivery; by
mid-September, he suspected he had
been defrauded.

Stanley Swanson is the engineer for
KVNYV, part of the World Radio Network

Jerry Kautz

based in McAllen, Texas. He said he
placed an order with Imperial for a QEI
monitor, a console, an STL unit and an
Optimod. Swanson said he sent the com-
pany a check for $12,200; he said he was
promised delivery would be made Sept. 1.

Calling to verify his order, Swanson said
he was told his equipment would be de-
livered by Sept. 9, via acompany truck (to
save on shipping charges). He then sent
Imperial a second check for $12,200.

On Sept. 9, Swanson said he was told

that delivery would take place later that
week. After that, his repeated phone mes-
sages for Kautz were never returned; the
only times the phone was ever answered
at Imperial were by a cleaning lady and an
answering service, Swanson said.

Other complaints

Even a broadcast equipment manufac-
turer was attracted to Kautz’s offer. Hank
Landsberg, president of Henry Engineer-
ing, said he decided to deal with Imperial
Transmitters because a friend had pur-
chased equipment through Kautz both at
Imperial and at Armstrong Transmitters,
while Kautz was employed there.

Landsberg said he placed an order in
June for a Harris exciter and PR&E cart
recorder. He said he sent Kautz a check for
$1,350, and was told the equipment would
be ready to ship by mid-August. On Au-
gust 23, according to Landsberg, he
received a letter saying the order would be
ready to ship upon receipt of the second
$1,350. Landsberg said he made the pay-
ment, but rescheduled delivery so as not
to conflict with the NAB’s Radio 1991
show in San Francisco.

A week after the expected delivery date
of Sept. 11, Landsberg said, he phoned
the Imperial offices. There was no answer.

According to Landsberg, local authori-
ties who inspected the headquarters
building of Imperial Transmitters World-
wide said there appeared to be some
transmitters and similar equipment
housed there. As for Kautz, the answer-

ing service told Landsberg that he had left
town, and would return in mid-
September. By early October, he had still
not returned.

Not all those affected by this story are as
easy to identify, however. One company,
Amstrong Transmitters, was used by
Kautz in establishing his credibility as a
salesperson. According to several sources,
Kautz described his former affiliation with
Armstrong in his sales pitch for Imperial.

For Armstrong Transmitters, that has
meant having to field phone calls from
broadcasters seeking help from a com-
pany that has had no involvement with
Kautz for years.

Armstrong’s Director of Operations,
Gary Burrows, responded to the Imperial
Transmitter situation by pledging his com-
pany’s continued dedication to service.

People contacted by RW recognized that
the agreement they entered into with Im-
perial Transmitters Worldwide was not
unusual for equipment dealers.

Layne said that a number of Kautz's cus-
tomers are considering a class action suit
against him. He recommended that others
who believe they have been defrauded by
Kautz contact the McCook, Neb. police
department, the Justice Department in
Lincoln, Neb. and the FBI. If they sent
checks to Kautz using Express Mail, Layne
also recommends they contact the postal
service to report possible mail fraud.

If you have information, contact Detec-
tive Ike Brown at the McCook, Neb. po-
lice department: 308-345-3450, or Kelly
Patachek at the U.S. Justice Department in
Lincoln, Neb: 402-471-2682. To contact the
Better Business Bureau in your area, call
800-955-5100.

CD Quality Stereo
Audio In 128Kbps...

CCS Makes MUSICAM™ Reality

In 1989 CCS Audio Products set new standards for 7.5kHz digital audio CODECs with the Micro56. Now CCS is
proud to introduce CDQ-2000, the world’s first commercially available CD quality stereo MUSICAM CODEC.
CDQ-2000 delivers high quality audio yet requires only 128 Kbps of digital facility. This means stereo music can
be transmitted using as little as half the digital bandwidth of other competing systems. Furthermore, only CDQ-
2000 offers you multi-rate flexibility between 384 Kbps to 128 Kbps, permitting connectivity between satellite ser-

vices and terrestrial digital telephone networks such as ISDN, switched 56 or fractional T1.

For stereo remotes, STLs or symphonic concerts, CDQ-2000 gives you Crystal Clear Digital Audio™ with 12 to 1

digital Compression. Another first from CCS Audio Products.

CCS Ay Prodicts

Crystal Clear Digital Audio™

A Division of Corporate Computer Systems
33 West Main Street Holmdel, NJ USA
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High Yield CDs

Technics SLPG100 And SLPG300

When it comes to receiving a great return on your investment, the Technics SLPG 100 and SLPG300
CD players from BSW can't be beat. No other machines offer so much for so little... such as: Digital
servo systems for accurate tracking, Auto-cue-to-music for fast and sure cueing at the beginning of
audio, and Technicsexclusive MASH digital-to-analog converter that dramatically improves sound
quality.

The SLPG300 adds a 30-key wireless remote for greater programming capability and a front panel
headphone jack for auditioning cuts off the air.

Maximum yield from minimum investment... get it all with the SLPG 100 and SLPG300 from BSW.

®

BROADCAST SUPPLY WEST

America's Full-Time Broadcast Supplier

Call Toll Free 800-426-8434 Or FAX 206-565-8114
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How Long Will Batteries Keep?

by Tom Vernon

HARRISBURG, Pa. Having a good
stock of replacement components on
hand is essential to running an efficient
repair shop. But it’s possible to have too
much of a good thing.

Some components, notably batteries
and capacitors, have a finite shelf life,
and if you're overstocked, you're really
wasting money.

This month’s column examines some
guidelines on the shelf life of capacitors
and batteries, with some thoughts on ex-
tending their useful life span.

The maximum shelf life for ceramic
discs, paper, dipped and moulded mica
capacitors is about five years. The main
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reason that these capacitors fail on the
shelf is a gradual breakdown of insula-
tion resistance. This deterioration is
hastened by temperature cycling and
high humidity environments.

STATION
SKETCHES

Capacitors should be stored in an area
away from heat and moisture. For this
reason, parts cabinets mounted on the
wall over radiators or baseboard heaters
are bad news.

Electrolytic capacitors typically have a
shelf life of about two years. This can be
extended somewhat by applying a
polarizing voltage through a current
limiting resistor every few months. Stor-
age in a dry, temperature stable environ-
ment will extend component life by
preventing a loss of moisture from the
electrolyte.

Electrolytics have four major failure
modes, any of which can occur from ex-
tended shelf life. The most common
problem is dielectric absorption, also
known as “battery effect”” This shows up
as retention of a charge even after the ca-
pacitor has been discharged.

Lytics also are prone to leakage current
and a problem known as increased ESR,
or effective series resistance. In this case,
a high resistance forms inside the capac-
itor, often at the point where the leads
connect to the foil.

It’s good practice to check new capa-
citors with a reliable tester before install-
ing them. This means checking for leak-
age at the cap’s rated voltage, ESR, value
and dielectric absorption. Checking for
leakage with an ohmmeter can give mis-
leading results, as many defective caps
will only reveal themselves at higher vol-
tages. Inexpensive testers that only check
value also have limited usefulness.

If a good capacitor analyzer is beyond
your budget, keep only a small quantity
of capacitors in your shop. Resist the
temptation to buy 500 assorted capacitors
from a wholesaler. It’s better to deal with
a distributor who maintains fresh stock.

Many capacitors and batteries are
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stamped with a date code. Most often
this is in the form of a four-digit num-
ber, with the first two digits for the year
and the last two indicating the week in
which the device was manufactured.
8712 for instance, would indicate that a
component was made during the 12th
week of 1987.

Battery manufacturers have a fairly
scientific definition for the term “shelf
life” It's the length of time after which
a battery retains 90 percent of its origi-
nal charge at a storage temperature of 70
degrees.

Typically the shelf life of mercury and
alkaline batteries is one to two years.
Carbon-zincs are slightly less. These
lives can be extended by storing batter-
ies in a refrigerator. This is because the
breakdown of a battery is a chemical
reaction, and these reactions slow down
with decreasing temperature.

There are some precautions that must
be observed when placing batteries in

cold storage. Rough handling should be
avoided, as this may damage internal
seals, which are more brittle at reduced
temperatures.

When removing batteries from the
refrigerator to place in service, let them
come up to temperature in their original
cartons. By doing this, you'll avoid mois-
ture condensation, which can increase
electrical leakage.

Don’t put batteries in service until
they’ve come up to room temperature.
The power capacity of batteries is
reduced at lower temps.

Some people think that since batter-
ies last longer when stored in the
refrigerator, they’ll last indefinitely in the
freezer. Freezing destroys internal seals,
crystallizes some chemicals and totally
ruins the battery.

Buying capacitors and batteries from
a dealer with fresh stock, intelligent stor-
age practices and handling them on a
first-in first-out basis can do a lot to re-
duce monthly parts expenses.

L

Tom Vernon can be
717-367-5595.
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The Sounds of Silence
Prevail Within WIBM

by Dee McVicker

LANSING, Mich. If a tree fell, and no
one was around to hear it, would there
still be a sound? The answer to that age-
old question is no, not if it fell in WIBM-
FM'’s new soundproof facility.

Described as “a room within a room”
by Michael Bradford of Bradford Broad-
cast/Audio Services, an engineering firm
specializing in studios and station main-
tenance, the station’s new studio facility
in a Lansing, Mich., mall is virtually
sealed off from the outside world.

"“There is a quarter-inch air gap around
all rooms,” explained Bradford, who
helped design and install the studios.
“And there is a suspended ceiling under-
neath a secondary ceiling” Even the
quarter-inch plate glass windows, he
said, are separated by an air gap and are
angled to ensure that audio is not trans-
mitted to adjoining studios.

SUBSCRIPTION/READER SERVICE FORM

Furthermore, said Bradford, “Air con-
ditioning ducts do not share common
sheet metal runs, so there is less chance
of sound transfer through the sheet
metal ducting. And the doors are solid

FACILITIES
SHOWCASE

oak, with what is called a drop—or
sound—threshold. So when you close
the door, that threshold is extended to
the carpet, virtually sealing the door”

The almost 300-pound doors are each
held in place with large, five-screw
hinges.

These studio isolation techniques are
a culmination of what Bradford refers to
as his 25 years of trial and error in stu-
dio design. He also credits the facility it-
self for making his task easier.

WIBM-FM'’s V-shaped facility, located
in a strip shopping mall, although un-
appealing to most retailers because of its
narrow storefront, lent itself easily to the
task of delivering quality audio.

Explained Bradford, “The studios do
not have parallel walls. It turns out that
the space in the mall provided us with
non-parallel walls, which are obviously
advantageous because it keeps sound
reflections to a minimum.”

The facility also proved ideal for the
visibility requirements of the oldies sta-
tion. The mall studios put the FM in the
busy commerce of southern Lansing,
Michigan’s state capital and the heart of
the surrounding metropolitan area.
Separated from its sister AM in Jackson,
30 miles south of Lansing, WIBM-FM
now is in a locale where the largest sales
revenue is likely to occur.

In addition, the mall studios provide
high visibility for station personnel. "All
three studios have line of sight right out
the front building,” said Bradford. "So
there is visual contact between all stu-
dios and the outside.”

As the focal point of the station, the

{continued on page 25)
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The Main Studio Rule Revisited

The Nitty Gritty of What the Often-Confusing,
Ever-Vague Rule Says—At Least As Far As We Can Tell

by Harry Cole

WASHINGTON A couple of months
ago, | wrote about a recent development
or two relative to the FCC’s main studio
rule.

Much to my surprise, the telephone
nearly rang off the wall with inquiries
about that rule—inquiries that suggested
there remains a fair amount of confusion
about what the rule actually requires.

COLE’S
LAW

In the interest of making sure that
we're all dealing from the same deck,
this column is dedicated to the nitty
gritty of what the main studio rule en-
tails (at least as far as we can tell from
what the Commission has said about it).

The main studio rule is found in Sec-
tion 73.1125 of your FCC rulebook. All
it says is that each AM, FM and TV licen-
see shall maintain “a main studio” in its
community of license or, at a minimum,
somewhere within the station’s city-
grade contour.

Very limited exceptions

There are a few very limited exceptions
to this. An FM station can co-locate its
studio at the site of the studio of a com-
monly owned AM station licensed to the
same community, even if that site is out-
side the FM'’s city grade. Alternatively,
any licensee can ask for a waiver of the
rule based on a “good cause” showing.

Section 73.1125 also requires that each
licensee maintain “a local telephone
number in its community of license or
a toll-free number.”

Additionally, Section 73.3526(d) of the
rules requires that each station’s local
public inspection file must be main-
tained at the station’s “main studio” as
long as that studio is located in the com-
munity of license. If the main studio is
outside the community of license, it ap-
pears from this rule that the licensee
must maintain its public inspection file
at some other place in the city of license
(for instance, at the library, city hall or
an attorney’s office).

While the public file rule does not ap-
pear to require redundancy (that is, a file
at the main studio and a duplicate file in
the community of license), in that latter
situation, such redundancy probably
wouldn't hurt.

If you find all of these guidelines to be
a tad (how shall we say it politely?)
sketchy, you might want to delve into the
FCC opinions that were issued when the
main studio rule was deregulated in the
late 1980s.

Swell

There you would find that the FCC
said that a main studio must have “the
capability adequately to meet (the licen-
see’s) function of serving the needs and
interests of the residents of the station’s
community of license.”

Swell. But the FCC continued, “To ful-
fill this function, a station must equip the

main studio with production and trans-
mission facilities that meet applicable
standards, maintain continuous program
transmission capability and maintain a
meaningful management and staff pres-
ence.”

As we discussed in this column a
month or two ago, that last phrase—"a
meaningful management and staff
presence”—has not been defined by the
Commission. However, based on recent
Mass Media Bureau decisions, it seems
to require the presence, on a full-time ba-
sis, of at least one (and possibly more)
management-level and one non-
management-level staffperson.

And this is what the Commission has
had to say about main studios: Each sta-
tion has to have one (although the rules
don’t bother to tell you precisely what
such a studio consists of); it has to be in
the station’s city of license or, at least,
within its city-grade contour; and the
public in the city of license must be able
to telephone the studio on a toll-free ba-
sis.

As well: The local public inspection
must be maintained there at least as long

The main studio

rule does not
require any
particular amount of
programming.

as it’s in the city of license; the main stu-
dio must have production and transmis-
sion equipment capable of allowing
operation of the station from the main
studio; and there must be at least two
warm bodies (one of which must be a
warm management-level body) on site
full-time.

What don’t they require?

So much for what the rules require.
What don't they require? They do not re-
quire any particular amount of program-
ming (or any program origination at all,
for that matter) from the main studio.

They do not specify that any particu-
lar business activities (such as sale of air-
time, program or spot production, per-
sonnel supervision or operation of the
station’s transmission equipment) be
conducted from the main studio. They
do not prohibit use of the main studio
facilities for purposes over and above
those merely involving the station—that
is, the main studio building may be
shared with other users and may be put
to additional uses.

And there you have the main studio
rule in a nutshell.

As we have previously bemoaned, the
trouble with the rule as it presently
stands is that it is far from well-defined.
Rather, as far as we can tell, the rule is
still in the process of substantive de-
velopment as the Mass Media Bureau
(subject, ultimately, to review by the full
Commission) applies the rule on a case-
by-case basis.

The result may be the addition of
a lot of extra baggage well beyond what
the strict wording of the rule itself now
suggests. (The recent “interpretation”
of the rule to require full-time manage-
ment and staff presence is an example
of the kind of thing that might be in
store.)

Because of this, you may want to re-
view your own operation to make sure
that you are in compliance at least with
the rule as it now stands. The apparent
wave of regulatory fever the FCC seems
to be suffering is not likely to go away

WITH HARRIS ALLIED

in the near future.

Since the requirements of the rule are
only likely to get tougher, the less dar-
ing among you might be inclined to play
this one conservatively for the time be-
ing. Your communications counsel
should be able to help you decide
whether you are in compliance and what
further steps you might want to take, just
in case.

asn

Harry Cole is a partner in the Washington-
based law firm of Bechtel & Cole, Chartered.
He can be reached at 202-833-4190.
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Current Flow Begins with Electronics

This is the first in a 10-part series called
DC Fundamentals. Northern Virginia
Community College will offer 1.2 CEUs
(Continuing Education Units) to registered
students who successfully complete the
course and an examination mailed at its
conclusion.

To register, contact the Director of Continu-
ing Education, Annandale Campus, 8333
Little River Turnpike, Annandale, Va. 22003,
or call 703-323-3159. The fee for the course
is $30.

by Ed Montgomery
Part | of X

ANNANDALE, Va. A study of the
fundamentals of direct and alternating
current flow begins with the word “elec-
tronics!” The root of this word is “elec-
tron,” which is part of an atom.

If you recall what you have learned
about atoms, you know an atom consists
of a nucleus, which consists of protons
and neutrons; electrons circle in orbits
around the nucleus. This is illustrated in
Figure 1.

Electrons have a negative charge or
polarity, while protons have a positive
charge or polarity. The neutron has no
charge, but it almost equals the mass of
the proton. The neutron sets the atomic
weight of the atom.

Usually an atom has an equal num-
ber of protons and electrons. The pro-
ton and electron have equal but oppo-

site charge, resulting in an atom that
has no electrical charge connected with
it.

However, atoms do exist that contain
an imbalance of electrons. It is possi-
ble for them to have an incomplete
outer shell—that is, the last orbit of

Figure 1.

Orbits of Electrons

Nucleus (29 Protons and Neutrons)

Illustration of a copper atom

with too few electrons becomes a posi-
tive ion.

Electron flow

Since the electron is the part of an
atom that moves, the study of electronics
begins with a look at the flow of elec-

1st Orbit (K-Shell): 2 Electrons
2nd Orbit (L-Shell): 8 Electrons
3rd Orbit (M-Shell): 18 Electrons
4th Orbit (N-Shell): 1 Electron

electrons surrounding the nucleus. Cer-
tain atoms can accept giving up a few
electrons in this orbit. This results in
an imbalance of protons and electrons
creating an ion: an atom that possesses
a charge.

Protons are never lost in the nucleus,
except in nuclear fission. The charge of
an atom is determined by the excess or
deficiency of electrons in it. For example,
an atom with additional electrons be-
comes a negative ion, while an atom

RPU & STL
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trons.

To make electrons flow, or move from
one atom to another producing a cur-
rent flow, three things must be pres-
ent: a supply of positive ions, a supply
of negative ions and a pathway to pass
the surplus of electrons from the nega-
tive source to the positive source. The
flow of electrons will continue until all
the atoms acquire the proper number
of electrons and the charge is neutral-
ized.

This is precisely what is happening in
a battery or any other source generating
a direct current. Batteries produce a
chemical reaction, creating negative ions
on one terminal and positive ions on an-
other terminal. Negative ions are indi-
cated by a minus (-) symbol and posi-
tive ions with a plus (+). A schematic di-
agram for a battery cell is illustrated in
Figure 2.

Conductors

A means must be provided to permit
electrons to flow from the negative ter-
minal to the positive terminal. A mate-
rial that will permit electrons to pass
through it is known as a conductor.

REGISTRATION FORM |

Community Education Office

Northern Virginia Community College Soc. Sec. No.

Annandale Campus

Conductors are atoms that have in-
complete outer shells and will permit a
finite number of extra electrons to pass
through them. Each atom "hands off”
the extra electrons as they travel from
their more negative location to their
more positive location. Materials that are
good conductors include gold, silver,
copper and aluminum. When these
materials are connected between nega-
tive and positive terminals, electron flow
will take place.

The number of electrons the conduc-
tor permits to pass is determined by the
cross-sectional area of the conducting
material. The larger the conductor is, the
greater the number of atoms available to
pass electrons.

The opposite of a conductor is a ma-
terial that does not readily permit elec-
trons to flow through it. Such a material
is classified as an insulator.

Insulators play an important role in
electronics. Insulating material is used to
coat conductors, confining the move-
ment of electrons to within a prescribed
area.

No insulator is perfect and its ability
to inhibit current flow can be broken
down. One of the best insulators is air,
yet enough static charge can be built up
during a thunderstorm to permit a bolt
of lightning to break down air’s insulat-
ing ability. Other common insulators in-
clude plastic, rubber, porcelain, glass
and bakelite.

Figure 2.
(+) (-)

—{—

Battery schematic diagram

An excellent reference text for this
study of DC electronics is “Basic Elec-
tronics” by Bernard Grob, published by
McGraw-Hill. The ARRL “Handbook”
also is also a good source of further in-
formation.

aRn

Ed Montgomery is a communications
teacher at Thomas Jefferson High School for
Science and Technology. He has taught
broadcast engineering at Northern Virginia
Community College and worked as a broad-
cast engineer for several radio stations. He
can be reached at 703-750-5090.
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FROM
THE

by Alan Peterson

TRENCHES I

-

"Ay! You ‘Ungry?’’

Dear Alex,

You noticed the “Connecticut” post-
mark, no doubt—yep, I'm still here. K92
Roanoke made me a pretty good offer,
but there were a few points we had dif-
ficulty with.

So, all my best to Eddie Haskell and the
gang in Roanoke, and I hope their new
production genius does well by them.

Happily, this frees me up to take my
annual autumn trip through the North-
east for foliage, wine tasting, apples and
a peek at WSYR/Y94s new digital
production suite.

If you ever head up through Central
New York, there’s a little nameless Ital-
ian restaurant you'll like; it was the scene
of one of my earliest, most successful
commercial campaigns ever.

I was kinda new at the game in 1980,
and knew of this restaurant in my commu-
nity. They only bought ads on the week-
end Italian music hour, but decided it was
time to aim a little higher to distance them-
selves from the other three places in town.
For this, they needed a new ad.

The owner was a big, bald, very Italian
gentleman with a giant black moustache.
He shotdown several demosdone by other
staffers and was ready to bail out on us.

Despite my newness, [ could tell
crummy specs when I heard them. Nei-
ther Billy Joel nor I appreciate “Scenes
From an Italian Restaurant” as back-
ground music, “friendly and courteous
staff” makes me gag even today ... and
honestly, Alex, have you ever eaten some-
where and told someone, “Gee, what a
warm, friendly and casual atmosphere?”

Believe me, the place was anything
but. Sure, the food was great, but when
I went there one evening to find out, the
decor was Post-Modern Budget Recep-
tion Hall. Heavy red velvet drapes, wall-
paper way too opulent with those goofy
plaster light candelabras set into the
walls, and waitresses with blue eye-
shadow applied by a Maaco spray tech-
nician. The only thing one could write
about was the machine in the men’s
lounge that would dose you with Brut
for a dime.

Scenes from a Mall

(continued from page 22)

studios are also where WIBM-FM shows
off an entirely new concept in studio fur-
niture.

Designed by BBC Custom Furniture in
association with The Audio Broadcast
Group (ABG), which provided the turn-
key studio package for WIBM-FM, the
new studio furniture features rounded
corners instead of the more traditional
squared corners found in radio stations.

The furniture design appeared in The
Audio Broadcast Group’s NAB 91 booth
display and is now being offered in the
company’s furniture line-up.

To accompany the new furniture de-
sign in WIBM-FM’s on-air studio, Brad-
ford and ABG recommended a new Au-
ditronics 200 console. Inset into the fur-
niture and surrounding the console are
a new variable speed and variable pitch
Otari MX series reel-to-reel recorder,
Denon DN-950FA compact disc players
and ITC Delta cart machines.

For WIBM’s newsroom/backup on-air
studio, at approximately one-third the
size of the on-air studio, ABG and Brad-
ford suggested a new 200 series Au-
ditronics console, as well as source gear
similar to that found in the on-air studio.

For the station’s new four-track studio,
a new Tascam M-600 multitrack board
was recommended and installed, along
with Otari MX5050 recorders and Revox
PR99B cart machines. An Aphex Com-
pellor processor also is used in the four-
track for effects production, as well as a
Yamaha harmonizer.

In addition, the four-track includes an
adjoining studio referred to as the crea-
tive room. As elaborately isolated from

the outside world as the other three stu-
dios, the creative room is described by
Bradford as “a mobile creative center.”

With a Denon CD player and Otari
MX5050 recorder inset into cabinetry on
wheels and a full library of sound effects,
as well as a computer for scripting com-
mercials, the creative room has cut down
unnecessary trafficin the four-track studio.

Here, said Bradford, is where the sales
staff can audition sound effects, time
commercials and experiment with audio
without tying up the four-track produc-
tion studio.

In all studios, Bradford installed mul-
tiple shielded pair cable linked to a cen-
tral frame room. Gentner telephone-type
punch blocks terminate the studios’ ca-
ble in the frame room, allowing each stu-
dio access to off-air. Should catastrophe
strike, Bradford said, "It should be easy
enough to patch around.”

Although Bradford hasn't eliminated
the future possibility of installing a rout-
ing system, for the present he has been
able to bypass this expense. “At this time
we have enough capability in our studio
design that putting in a switching system
doesn’t make monetary sense,” he said.

The new 3,700-square-foot facility be-
gan airing WIBM-FM’s programming at
the beginning of the year and, accord-
ing to station GM Mike Topoll, made the
transition without a hitch. Topoll credits
the smooth transition with good plan-
ning, equipment, professionalism and,
of course, ample soundproofing.

EERE

Dee McVicker is a free-lance writer and
regular contributor to RW. She can be
reached at 602-899-8916.

Nooooo ... cliches weren't going to
work for this guy (he hated them as
much as I did). I couldn't write about the
*GACK* atmosphere. Something had to
happen to set him apart.

One of those moments happened that
made the whole night—hell, the whole
week—worth the wait. A young family
came in for dinner that evening, and in
tow was their son; about eight years old,
giggly, and with a face like Billy Mumy
from "Lost In Space” The owner caught
sight of him, and with his big rubbery face
as animated as you please, pointed and
bellowed playfully to the youngster, “Ay!
You ‘ungry? Yooouuu better be "ungry!”

The kid laughed into Mom's dress, the
owner grinned and took them to their
table personally, and I sat there trans-
fixed. A forkful of chicken parmigiana
levitated between destinations, my smile
bent my ears backwards and my cerebral
cortex was on fire with that phrase.

To shorten a long letter, Alex, I showed
up at the restaurant with the Pioneer 707
reel deck unbolted from production, a
nice warm 77DX mic in hand and had
him repeat that line about 24 times.

His other specs were butchered for
copy ideas and an hour later he heard
a new spot: whether or not you noticed
you had an appetite, the moment you
heard "Ay! You ‘ungry?” you were. There
was no doubt what restaurant owned
that minute of airtime. He loved it, the
flight was renewed several times and
everybody was happy.

That would seem to have been enough
for most stations, but something very
funny began to happen. Listeners began
calling to request that commercial. I didn't

realize it then, but “Ay! You ‘ungry?” was
such a natural thing to say, it had be-
come a local catch phrase.

Outside of City Court, lawyers would
say it to each other around lunchtime.
I'd hear it mumbled on-line at other
beaneries. “Ay! You ‘ungry?” became the
local equivalent of “Where’s the Beef?”"—
at least three years before anyone heard
of Clara Peller.

The truest test of success? When I
heard the morning guy at another station
slip and use the phrase. Following soon
afterward was an amateur stand-up
comic working it into his routine (“God,
don’t you just hate that commercial?”).

Successful radio ads can be measured
in any number of ways: increased traf-
fic, increased sales, product recognition,
brand loyalty, ad awards—you name it.
When you hear everybody repeating a
hook line or humming a jingle, it’s a
good bet you've got a winner carted up.

Beatles producer George Martin has a
book out, titled “All You Need Is Ears.”
For anybody in the business of produc-
ing radio commercials, nothing can be
truer. Listen for anything that can make
audio work jump out of the speaker and
come to life.

Eleven years ago, it was "Ay! You 'ungry?”
Tomorrow, it could be who knows what?

Ijust hope I hear it before the compe-
tition does.

‘appy ‘allowe’en,
—Al
aEn
Al Peterson is still producing for
WLAD/98Q, Danbury, Conn. With winter
coming, he'd better lay off the pasta.

“L
iterally overnight, the

Lazer made us the loudest,
clearest, and best sounding
station in town.”

Gentner

Gentner Broadcast Systems, 1825 Research Way, Salt Lake City, Utah, 84119

Tel (801) 975-7200, Fax (801) 977-0087

Kim Hall, Creative Director
KSOP, Salt Lake City. Utah
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The ElectroVoice RE-27N/D

New Dynamic Microphone Design Offers High
Output Consistent with CD-Like Brightness

by Ty Ford

BALTIMORE “We were trying to de-
sign a microphone for broadcast that
was consistent with the brightness ap-
parent on most CDs”

That’s the way ElectroVoice’s Ivan
Schwartz describes the RE-27N/D, and
that’s exactly what they’ve done. If you've
been thinking your on-air voices have
been sounding a bit soft when compared
to CD sound, get your hands on an RE-
27N/D and try it yourself.

I became aware of ElectroVoice’s design
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efforts for the RE-27N/D almost two years
ago. Then, in a typical “what’s new” chat
[ was having with Ivan, I mentioned that
while I had recorded voice tracks with RE-
20s, they were not my first choice for a dy-
namic mic.

My specific problem was (and is) that
the RE-20 is too “boomy,” “soft” or “warm”
on the bottom. It’s not that I have been
gifted with the Voice of the Heavens.
There are alot of other guys out there with
deeper voices than me. It’s just that, in my
opinion, an RE-20 in the flat position
made my voice tracks sound muddy.

Serious ankle biting

This was less of a problem when I
was doing serious “ankle biting,” hard-
sell deliveries. Then, the voice projec-
tion comes mostly from the upper reg-
ister where there are fewer bottom
tones produced. However, anywhere
from down-the-middle projection to
soft-spoken passages lost intelligi-
bility due to the overabundance of low
frequencies.

Obviously, the immediate remedy
would be to back off the mic, reducing
the proximity effect and consequently
the bass response. While that solution
works—sometimes—it also can create
two other problems.

First, if you're doing that really intimate
read, you need to be as close to the mic as
you can get. That’s part of the psychoa-
coustics that create the intimacy. The
listener’s brain senses the distance be-
tween the mouth and the mic via a num-
ber of subtle cues. For example, low-level
mouth sounds become much more appar-
ent when your mouth is closer to the mic.

Second, working a “close mic” also
means the mic gain can be run at a lower
level, which reduces the amount of early
reflections contributed by the room in
which the recording is done. Instead of be-
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ing perceived as a voice in a room, the
listener’s perception is that you are speak-
ing to him at a much closer distance.
Given that the content of a script may
demand a delivery of implied intimacy,
the only way to do it properly is to be close
to the mic. My experience with the RE-20
was that as I got closer for an intimate

PRODUCER’S
FILE

delivery, the increased lower frequencies
created by the proximity effect bottomed
out the mic, decreasing overall intelligibil-
ity. Using the RE-20s, bass roll-off reduced
the lows a bit too much for my personal
taste.

External EQ

External EQ provides another possible
solution. This works much better in the
recording studio environment. The talent

WBAL-AM to arrange for a comparison
session. Our comparisons included a
Sennheiser 421, Shure SM7, and the
ElectrdVoice RE-20 and RE-27N/D. Allow-
ing for the fact that the RE-27N/D had
a noticeably higher output than the
other mics, here are some of our one-line
observations:
* The RE-27N/D seemed more open
sounding and brighter than the RE-20.
¢ The RE-27N/D voice tracks cut
through better than the RE-20s.
® The RE-27N/D had a larger hot spot
(wider pattern) than the other mics.
¢ The Shure SM7, which was set with
no roll-off on the bottom but with the
presence peak on, sounded thinner
than all of the other mics, but was also
less susceptible to pops.
® The RE-27N/D, with both the top and
bottom rolled off, sounded similar to
the Shure SM7.
* The RE-27N/D, in its flat position,
sounded somewhat like the Sennheiser
421. The Sennheiser 421 was a little
fuller on the bottom in its “M” posi-
tion, and not quite as full on the bot-
tom with its EQ set one click toward
the “S” position.

The RE-27N/D has several advantages

If you’ve been thinking your on-air voices
have been sounding a bit soft when
compared to CD sound, get your hands on an
RE-27N/D and try it yourself.

is in the studio and the engineer or pro-
ducer is in the control room making EQ
adjustments while listening to the voice
over good studio monitors. Of course, this
also means you need good EQ and should
know how to use it. Left in untrained
hands, EQ can do much more harm than
good.

But I digress. Due to the stronger ne-
odymium magnet used, the RE-27N/D is
about 5 dB hotter than the RE-20. This
means your mic pre-amps can be backed
off, which may reduce some circuit noise.

Unlike the RE-20, which has a slow rise
of about 2 dB between 6 kHz and 10 kHz,
the RE-27N/D has a rise of nearly 5 dB be-
tween 1 kHz and 6 kHz. This provides a
much crisper sound, which helps in cut-
ting through heavily processed audio
chains and should also improve intelligi-
bility for AM stations.

The RE-27N/D also has a high-end
roll-off switch, which is useful in con-
trolling sibilance, and two bass roll-off
switches, which increase your choices
on the bottom.

Comparison session

After being impressed by the power
and clarity of the RE27N/D, I called
Jackson Whitt, production director of

over the Sennheiser 421. In addition
to having a higher output, its hum-
bucking coil, steel case and screen keep
stray electromagnetic fields from being
amplified by the mic circuit.

I ran into this problem while using
the 421 near my digital audio worksta-
tion. The 421 picked up an amazing
amount of hum from the field gener-
ated by the video monitor of the work-
station. While I found that placing
the 421 directly in front of the moni-
tor lessened the hum, it put the mic
in an inconvenient position.

Although the RE-27N/D still picked
up a little of the hum, it was sub-
stantially less, allowing me to position
the microphone pretty much wherever
I wanted.

At a list price of $625, the RE-27N/D
isn't the cheapest dynamic on the
market, but it's a lot less expensive
than the premium condenser mics like
the Neumann U87, U89, TLM170 and
AKG 414, all of which require some
EQ and/or a healthy working dis-
tance.

For information, call Rick Sanchez at
Vega at 818-442-0782.

sew
Ty Ford can be reached at 301-889-6201.
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How to Hear an LED

by John Bisset

FALLS CHURCH, Va. Most stations
that operate by remote control have sta-
tus LEDs that are really important—
smoke alarms, high VSWR, intrusion or
temperature sensors—all indicators that
usually trigger one of the status LEDs on
the remote control.

Unless the operator “hears” a prob-
lem, however, the status indicators can
go unnoticed. Getting the operator to
look at the indicators can be a real chal-
lenge. One solution is to flash the LED.
In most cases, this calls for installing
some kind of stable circuit that will al-
ternately open and close a status chan-
nel contact when triggered, and thus
cause the status LED to blink.

Dan Ryson, CE of WJFK in Washington,
came up with a cheaper and faster solu-
tion as we discussed this problem
recently—replace the LED with one of the
self-blinking types sold by Radio Shack.

Such simplicity. Granted, a 555 will
also do the trick, but by the time you've
breadboarded the circuit and put it in
some kind of enclosure (no fair hanging
it on the back of the remote control bar-
rier strips), you're talking a serious in-
vestment in time. Dan’s idea eliminates
the additional circuitry at the transmit-
ter site and you can't beat the price. Dan
can be reached at 703-691-1900.

* % *

Special effects boxes are finding their
way into practically every production
studio. As prices keep dropping, few sta-
tions can do without them. The cheaper
units do make some compromises, how-

brought into the stereo mike preamp.
The preamp was strapped to give two
mono mic outputs. One preamp output
(labeled Raw Mic) was fed into the "A”

the “Under $20 Solution.” It came from
a company called Harbor Freight. This
is a discount mail order tool company,
which offers, among other things, its
part number 1105 “Hole Punch Kit” (see
Figure 3).

The cast tool comes with a variety of
punches and seats to

Figure 2—For too many years, engineers have bent

and deformed spade lugs to get them to fit binding posts

(inset). Now Kimber Kable has developed a lug designed
specifically for the five-way binding post.

neatly punch holes in
copper strap or thin
gauge aluminum. To
either order the punch
set or get a free catalog,
call Harbor Freight toll
free at 800-423-2567.
* % %

If you maintain a re-
mote vehicle with a
collapsible mast, you
are probably familiar
with the Nycoil coiled
cable that protects the
wires running up the
mast. If the Nycoil
kinks, a break can oc-
cur, requiring the cable
to be replaced. The

input on the mic channel module.

The second mono mic output from the
preamp was routed to the input of the
special effects box. The output from this
box was run into the “B” input on the mic
channel module and labeled “Effects.”

Now, when the talent wants pure “un-
processed” mic, input “A” is selected. If the
special effects box is desired, input “B” on
the same module is selected. Patch bays,
switching panels and the like can be elimi-
nated; and the selection of special effects
is as simple as pushing a button.

* %k

Most of us have either deformed the

fork of a spade lug or

cut one of the forks off

Console i ; g
Mic Input Select (see inset, F‘l‘gure 2) in
Preamps Switches order to get the lug to fit
input “A”, onto one of those five-

=1

External Processor
or
Special Effects Box

o—
Input 8"

Figure 1—Strapping the console mic preamp to give
two mono outputs permits routing one mic feed directly
to the processor or special effects box.

way binding posts. We
probably lie awake at
night wondering how
good a connection we
made. Well, Kimber Ka-
ble announces a new
patent-pending connec-
tor called PostMaster.
Shown in Figure 2,
this spade-like crimp
terminal has radial
ridges to intensify con-
tact pressure. A com-
pressible spring wafer
damps vibration, if the

ever, such as switches that do several
things, such as choosing an effect and
bypassing the unit.

In some cases, the “bypass” isn'’t really
a “bypass the input to the output.” The
result can be some interesting and irritat-
ing effects on what is supposed to be a
clean unprocessed mic when operated
in the “bypass” mode.

There are several solutions—patch bays,
switches, etc.—to make sure the effects box
is really out of the circuit. However, in to-
day’s facility, with the growing lack of
technical knowledge among air staff,
keeping it simple may be the best strategy.

Figure 1 offers such a suggestion. Us-
ing a Wheatstone console, the mic was

post is on a speaker.
Two sizes are available. Kimber Kable is
located in Ogden, Utah. If you'd like in-
formation on the PostMaster terminals,
circle Reader Service 144.

Next to getting spade lugs to fit on
binding posts, perhaps the most frustrat-
ing chore is trying to drill a hole through
copper strap. A nail will work, but it
leaves jagged edges. The drill idea is OK
if you are careful.

If not, you'll find your hand cut and
your drill wrapped in a tight spiral of
copper. The solution is a metal punch
set; but who has $50 to $75 to spend on
something used so infrequently?

Dave Garner, CE for WTOP/WASH in
Washington, D.C., recently showed me

Nycoil is formed into
such a tight spiral that snaking the ca-
bles through is impossible.

A fishtape isn’t much help either, with
the Nycoil in this tight spiral. A solution
was offered by WHBO/WNLT CE Ben
Umberger. All that is needed is a long

re-optimize
with

Figure 3—This reasonably priced (under
$20) hole punch kit makes routing and
securing copper ground strap a breeze.

fence. With a helper, one end of the
Nycoil is wire-tied to the fence. The
Nycoil is gently stretched out straight,
anchoring the straightened lengths ev-
ery six to 10 inches to the fence with ad-
ditional wire ties.

When you are done, the Nycoil has
been stretched horizontally along the
length of the fence, your helper has en-
sured there are no kinks and you are free
to snake your cables. Ben Umberger can
be reached at WHBO/WNLT in Tampa,
Fla. His number is 813-446-0957.

aEa

John Bisset is a principal with Multiphase
Consulting, a contract engineering and
projects company. He can be reached at
703-379-1665.

100% DSP Digital Uimiter/Stereo Generator

Clean, Clear, Loud, ond Legal

Precise, Absolute, Modulation Control

Suggested Uist Price $5,495 00

Gentner

Gentner Broadcast Systems, 1825 Research Way, Salt cake City, Utah, 84119
Tel (801) 975-7200, Fax (801) 977-0087
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Looking for a Place in the Band

American Digital and Mercury Digital
Prepare Models of In-Band Proposals

by Steve Crowley

WASHINGTON We end our
overview of the six announced
in-band DAB systems with a
look at proposals of American
Digital Radio and Mercury Dig-
ital Communications.
American Digital Radio
(ADR), in Haddon Heights,
N.J., is developing ADR

..-_-—"‘ v J
The Digital STL Advantage

CD-Quality Audio
Higher System Gain

* Constant SNR
No Crosstalk
No Background Noise
No Phase Distortion

Degradation-Free Multiple Hops

A new transiission technology
that has the power 1o delives
CD-quality audio and solve you
STE problems,

I he DSPB008-can operate
inexisting FCC channel
allocations from 100 k<2 o 500
bz with existing analog radios.

2000™, a DAB system that
combines frequency diversity,
space diversity and data coding
to mitigate multipath.

The extent of frequency diver-
sity employed by the system-
obtained by using unused chan-
nels between FM stations in
each market—is a distinguish-
ing feature of this in-band sys-
tem. ADR 2000 would combine

]
|

three to five programs at each
transmitter and operate within
the FM band.

Under ADR’s conversion
plan, several pioneer stations
would be constructed in each
major market with more sta-
tions making the digital conver-
sion as digital receiver penetra-
tion increased. In smaller mar-
kets, all AM and FM stations
could make the digital conver-
sion immediately.

Other features of ADR 2000
are low transmitter power, mul-

]

ANALOG
AUDIO INS

Le—s
R—"

DIGITAL DATA

- ————w-— I.—
Open Architecture

DIGITAL

AUDIO NS STREAM INS
MOSELEY
D I SOURCE ICHANNEL Tl

ENCODER

DIGITAL DATA

ENCODER XMITTER

DIGITAL NALO
AUDIO OUTS AUDIO OUTS COMPOSIYE

FCC Spectrum Compliant

e e
.
MASK

DIGITAL §
MASK J

tiple main and booster transmit-
ters to optimize service and in-

CONSULTANTS
CORNER

telligent radios that can be pro-
grammed by format. ADR also
intends to provide digital broad-
casters with overhead data ca-
pacity for ancillary data serv-
ices.

The principals of ADR are Ed-

Open and optimal partition

of sowrce and channel coder.
\LS/EBU allows for
end-to-end digital connectivity.

25.dB higher system gain
translates into significant
savings on antenna and
transmission line costs.

Instant Payback

DIGITAL

: FREQUENCY (100 kHz per division)

Presenting..

The Digital STL Solution.

Introducing the first spectrum  efficient: CD-quality
digital STL system. ThL DSP 6000 Digital Transmission
System consists of the DSP 6000E source and channel
encoder and the DSP 6000D source and channel
decoder, and any Moscley digital-ready transmitter and
receiver. The encoder and decoder can also be easily
interfaced with any existing Moseley PCL 606/C or
PCL 6000 scries STL. The system can convey up to
four 15 kHz CD-quality audio channels and two data
channels, and has a built-in V.35 modem interface for

Moseley
Associates
Incorporated

DISTANCE (MILES)

fractional T1 applications! The DSP 6000 source coder
is characterized by peak level preservation, low coding
delay (3.8 ms), excellent bit-error immunity, and
multiple encode/ decode capability. The channel coder
offers spectral efficiency, constant envelope, error
detection capability and perturbation tolerance.

The DSP 6000 System offers broadcasters the digital
transmission advantage, continuing the Moseley tra-
ditions of innovation, reliability, and most of all, value.
Call us for a color brochure with all the facts.

111 Castillian Drive
Santa Barbara, CA
93117-3093
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Telex 658448

ward Schober, Bill Spurlin and
Peter Moncure.

Schober is a registered profes-
sional engineer and consulting
engineer who has conducted re-
search and published papers on
multipath and other areas of
broadcast engineering.

Spurlin is a technical manager
at the Christian Science Moni-
tor, and has extensive ex-
perience with audio source cod-
ing techniques. Bill conducted
some of the original DAB ex-
periments (using wideband
PCM) at WGBX-TV in Boston a
few years ago.

Primarily his work

Moncure is president of Radi-
osoft, a software development
company. The allocations soft-
ware ADR had on display at Ra-
dio 1991 was primarily his
work.

ADR hopes to have an on-air
demonstration at the 1992 NAB

In smaller
markets, all AM
and FM stations
could make the
digital conversion
immediately.

convention. Regarding ultimate
costs to the consumer, ADR
predicts that after an initial price
of $1,000, DAB receiver prices
will be comparable with
AM/FM stereo receivers.

Mercury Digital Communica-
tions (MDC) of Monterey,
Calif., includes as principals Dr.
Paul Moose, Dr. John Wozen-
craft and Tom Duffy. Moose and
Wozencraft are renowned com-
munication system researchers.

The MDC system is designed
to operate in FM channels ad-
jacent to those of existing sta-
tions. The design is expected to
allow low-power VHF transmis-
sion of 256 kilobit per second
(kbps) data for CD-quality au-
dio, plus six 16 kbps
subcarriers—all in a single 200
kHz wide channel.

Modulation techniques

Sending all this data in such
a small bandwidth requires spe-
cial modulation techniques.
Those techniques include spe-
cial coding for the data and
multi-frequency modulation
(MFM). MFM transmits a large
number of radio frequencies
very close to each other, yet
without interfrequency interfer-
ence.

By splitting the data up on so
many frequencies, the data rate
for each frequency is low—so
low that the length of time a
piece of data is on a carrier can
be longer than the spread of

{continued on page 31)
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The New Dynamax® CTR90 Series
Sounds as good as CD on the air

W ith a -81 dB signal to noise ratio, the new
Dynamax CTR90 Series is the best piece of equip-
ment that we have everbuilt. And, we're convinced,
the best cartridge machine ever built. What's more,
the CTR90 Series outperforms other elements of
the broadcast chain, including typical STLs, excit-
ers, transmitters, and even the best audiophile
quality receivers.

In addition to Dolby HX Pro™ Headroom Exten-
sion and DNR® Dynamic Noise Reduction, the
CTR90 Series provides many useful features in-
cluding Extended Scale VU/PPM Metering, a Real
Time Minutes & Seconds Timer, Active Balanced

Inputs & Outputs, and both XLR and “D” type
Input/Output Connectors. All models are ruggedly
constructed to Dynamax standards, with toroidal
transformer based powering, constant current sole-
noid drive, DC/PLL motor control, and an improved
high stability Head Bridge with non-interactive
adjustments.

And, believe it or not, the new and fully loaded
Dynamax CTR90 Series is about the same price as
our CTR10 Series, the most widely accepted car-
tridge machine worldwide for the past 4 years. So,
if you want top value, and cartridge performance
comparable to CD, try the Dynamax CTR90.

Call your Dynamax Dealer or Fidelipac for a complete CTR90 Series brochure.

®
=) DYNAMAX
,_ BROADCAST PRODUCTS BY FIDELIPAC

®

Fidelipac Corporation (7 P.0. Box 808 (1 Moorestown, NJ 08057 U.S.A. [ TEL 609-235-3900 (] FAX 609-235-7779 (] TELEX 710-837-0245

CTR30 Series Signal to Noise Ratio

-81dB, “A” Weighted, referenced to 250 nWb/m, with DNR active. -70 dB, “A” Weighted, referenced to 250 nWh/m, with DNR inactive.
Dolby HX Pro Headroom Extension originated by Bang & Olufsen and mangfactured under license from Dolby Laboratories Licensing Corporation.
DNR is a registered trademark of National Semiconductor Corporation under U.S. Patents 3,678,416 and 3,753,159.
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NORTHWEST
Seattle, WA

(206) 546-6546
FAX: (206) 546-2633

WEST COAST
Santa Barbara, CA

(805) 682-9429
FAX: (805) 682-5170

MIDWEST
Kearney, MO

(816) 635-5959
FAX: (816) 635-4508

NORTHEAST
Pittsburgh, PA

(412) 733-1994
FAX: (412) 327-9336

SOUTHEAST
Niceville, FL

(904) 678-8943
FAX: (904) 729-2744

SOUTHWEST
Amarillo, TX

(806) 372-4518
FAX: (806) 373-8036

We Don't Just
Scll Equipment...

We Know
How the
Picces Fit
Togecther!

Puzzled by new technology, or a tight engineering
budget? We're not. Nor are we puzzled by innovative
RF systems, resourceful studio designs, or even the
FCC regulations that govern your station.

We're knowledgeable equipment suppliers. We're The
RF Specialties Group.

B RF and Audio Equipment.
B Over 120 Product Lines.
B Competitive Pricing.

B The Largest Number of Full
Service Offices Nationwide.

L1 Specializing in System Design.

ﬂ %I:o?'gccinlticr.@

—Each RF Specialties Office Independently Owned and Operated—
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The Power of Word Processing

From Clay Tablets to Pencils to Word Processors
Making the Most of Today’s Newest Technology

by Barry Mishkind

TUCSON, Ariz. In early days, man
used clay tablets to record history, fa-
mily lines, tax records and local gos-
sip. In the pursuit of better ways to
record such information, society has
seen the invention of paper and books;
pencils, pens and ink; and printing
presses and moveable type.

Perhaps the greatest invention, how-
ever, was attached to pencils, in recog-
nition of our imperfection: the eraser.
Just think what life would be like with-
out an eraser. (Or Wite-Out™, for that
matter.)

Those conditions might be too horri-
ble to contemplate. Whole forests wiped
out as each mistake would waste a
sheet of paper. Secretaries would spend
all day typing one letter. Some of us
would become unintelligible.

Eliminated the typewriter

And if the eraser was the key inven-
tion, the highest application of the eraser
must be in the word processor. Although
the makers of Wite-Out need not de-

KEYBOARD
CONNECTION

spair, because government forms will
exist for a long time, today’s computer-
based word processors have eliminated
the typewriter in many offices.

The productivity gains are truly
amazing. Not only can words and
thoughts be rearranged rapidly, but cor-
recting spelling or grammatical errors
is much easier when built-in checkers
come to your aid.

Best of all, even if you find a mis-
spelled word after printing out the page,
it takes just a few seconds to fix it and
print it again. That’s a far cry from hav-

A Place in
The Band

{continued from poge 28)

propagation delays of interfering mul-
tipath. The receiver then has enough
time to make a decision as to what
a particular piece of data is.

To overcome signal fading, Mercury
Digital takes advantage of data inter-
leaving, coding and receiver movement.
If all the data is lost for an instant,
perhaps when driving under a bridge,
that missing data can be spread out
and interleaved with known data. The
effect of the lost data will be less notice-
able and, if enough data get through,
will not be noticeable at all due to
the error correcting circuitry in the re-
ceiver.

sam

Steve Crowley is a consulting engineer
with the firm of du Treil, Lundin & Rack-
ley in Washington. He can be reached at
202-223-6700; or by fax at 202-466-2042.

ing to manually type the entire docu-
ment all over again.

If that were all you could do with
computers and word processors, it still
would be a bargain in terms of con-
venience and productivity. But, just
consider all the offshoots that have ap-
peared in the past several years.

Tapping computer power
All but the most basic word proces-
sors give you the ability to instantly

not filling up your hard drive is as-
tounding. One CD-ROM can hold up
to 680 megabytes of files. To illustrate:
The CorelDraw!™ CD-ROM in my
machine at this moment has well over
4,000 clip art images that can be
dropped into any document—this in ad-
dition to the program itself.

Naturally, the content of your docu-
ments and in-house research is also of
concern. And some of the other
resources we'll look at include an en-
tire encyclopedia on one CD-ROM,
complete with a search program to find
the references you need for a news re-
port or a talk show.

Not only can words and thoughts be
rearranged rapidly, but correcting spelling or
grammatical errors is much easier when
built-in checkers come to your aid.

customize any form or document for
any client or turn your computer and
printer into a desktop publishing cen-
ter. It may be as simple as personaliz-
ing a sales letter or as complex as
producing a custom sales brochure,
complete with the logo of your prospec-
tive client.

Indeed, as you look into the wide
array of software programs and hard-
ware options, you may find that much
of what you send out to the printer
can be done quicker, better and cheaper
right at the station (using “desktop pub-
lishing,” as it’s come to be known).

Over the next few months, we plan
to look at several of the more popular
word processors, from the industry-
leading Word Perfect™ to Microsoft
Word for Windows™ to inexpensive
but powerful programs like PC
Write™. While these may be power-
ful enough for all that you want to
accomplish, we'll also look at some of
the other options that allow you to
make distinctive letters and sales
brochures, as well as internal commu-
nications.

For example, many of you have
modems on your computers and know
about the information that can be ac-
cessed that way. But, what about the
fax/modems we discussed last time?
Faxes have become a fact of life in busi-
ness today. Fax/modems are a con-
venient means to use the incoming in-
formation in the best ways.

Scanners, both the page scanner and
the hand scanner types, are another
input device that will allow you to im-
port information, logos and other draw-
ings directly into your documents. Cou-
pled with a good optical character
recognition (OCR) program, a scanner
can reduce the amount of retyping that
has to be done.

Info at the press of a button

Other new technology in desktop
publishing is CD-ROM and CD-ROM
readers. CD-ROMs look like music CDs
(some even have music on them), but
contain digitally stored programs and
pictures.

The capability of CD-ROMs to give
you flexible tools to work with while

Or, how about an almanac, a topo-
graphic map of the entire country or
profiles of the world’s terrorist groups?
There is even a CD-ROM listing every-
thing you could ever want to know,
and then some, about cows. (Farm-
oriented stations take note.)

Of course, bringing all this informa-
tion and graphic art into the computer

isn’t the whole game. To really exploit
the power of your computer, you need
to get it back out. That means a good
printer.

Dot matrix

A good printer, by the way, is not
always a laser printer. For many uses,
a dot matrix works perfectly and is
much cheaper than the three to five
cents a page the laser printer typically
costs to produce. An inexpensive nine-
pin printer might be just right for
logs and billing, while a 24-pin dot
matrix can produce letter-quality out-
put.

Of course, many offices are moving
from dot matrix to laser printers. While
the newer 24-pin printers do very well,
a letter or presentation prepared on a
laser printer has a quality look and feel
all its own.

As we look at these areas over the
next few months, I welcome your in-
put and experiences—what has worked
for you and what you have found use-
less. Just call or drop me a line via
computer, or at 2033 S. Augusta Place,
Tucson, 85710. Thanks.

sss

Barry Mishkind, aka RW's "’Eclectic En-
gineer,”” is a consultant in Tucson, Ariz.
He can be reached at 602-296-3797, or
1:300/11 on FidoNet, or '"'barry@coyote.
datalog.com’’ on Internet.

Join the LFB Signature
Console Crowd

o superior RFl immunity

e 3inputs per channel

e remote starts

e internal monitor, headphone
and cue speaker amps

e mix-minus plug-in module
(mounting kit for mono consoles)

e stereo 6, 8, 10 or 12 channel

Over 1000 licensed U.S. radio stations
Hundreds of international stations
Hundreds of college stations

Discover why the LPB Signature may be radio’s most popular console:

e an unparalleled record of reliability and longevity
clearly labelled screw-terminal connections for painless installation
e modular electronics for easy maintenance

Signature’s standard features set new standards of fiexibility:

Signature options add even more versatility:

Signature is available in a size to fit your station and your budget:

It's easy to join the LPB Signature Console Crowd—just call your broadcast
distributor. For full information and specifications, contact LPB.

LPB

e 2 identical output buses

e tape outputs for each bus

e mono/stereo input switches
(on stereo consoles)

e mono mixdown plug-in module
for stereo consoles

e mono 6, 8 or 10 channel

28 Bacton Hill Road = Frazer, PA 19355 USA  Tel: 215-644-1123 « Fax: 215-644-8651

Circle 20 On Reader Service Card



RadioWerld’ ®
Broadcast Equipment Exchange

"’Broadcast Equipment Exchange’” accepts no responsibility for the condition of the equipment listed or for the specifics of transactions made between buyers and sellers.

ACOUSTICS

Want to Sell

ROSATI Acoustics
Acoustic Design e Consuitation
Architectural, Engineering &
Analysis Services, Since 1976
Solutions for Audio Monitoring
Anomalies, Vibration, Isolation
& HVAC Noise Control Problems
Select Booth's Aural Contributions

*'lsn't it about sound?"

617-423-5546 ¢ Boston, MA
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AMPLIFIERS

Want to Seli

WE 16575-L1 (2), made by Mcintosh Lab, grt
shape, rack mount, $200; Audionics 0.3, 100
Wichnl, rack mount, silver & black, excel cond,
$125; Sherwood AD260 100 Wichnl integrated
amp, black & gold, new in box wimanual, $115.
R Glenn, WJGR, 1718 Shannoa, Wimauma FL
33598. 813-634-1940,

Langevin AM138G tube amp, $150; (2) AM2138
amp, $125 ea; Altec 1568 tube amp, $200; RCA
BA-33A, §75; BA-74C, $100. M Heleiak, Milwau-
kee Sound, 610 N Water St, Mitwaukee Wi
53202. 414-272-7085.

Perma Power S-102 amp w/S1420 batt hoider,
mobilefportable PA unit, 12 W out, SS, excel
cond, $100; Altec 1591A compressor amp
wi5095 & 1578A matching xformers, all SS,
mint cond, $125. R Sumner, CAVU Corp, 3322
Applegate Ct, Annandale VA 22003, 703-560-
0233

Carvin FET900 200 Wichnl stereo pwr amp, fan
cooled wivariable compressor, subsonic filter,
ultrasonic fittex, bridge switch, 3 space, 10" deep.
35 Ibs, as new cond, $400. B Fisher, KPOK, Box
477, Bowman ND 58623, 701-523-3883.

Quad/English 50E 50 W mono amp, near new
cond wiwide range of output impedances,
wimanuals, cords, etc, $500 pairBORrade, ship-
ping xtra. J Thornton, Maple Island Music, 703
1/2 E Minnesota Ave, Glenwood MN 56334,

Crown D60 stereo amp, vge, $200. L LeBlanc,
WKXL, 603-225-5521.

Marti PGM-20 line amp, $40. P Wells, KJOY San
Diego, 619-238-1037. FAX: 619-236-6157.

Henry Eng INF-Pro/Pro-INF interface amp,
never used, $85. J Lee, JL Prod, 208 Hampton
Circle, Jupiter FL 33458, 407-575-1628.

Crown Micro-tech 1200, 2 rack stereo power
amp, 320 watts per chnl at 8 ohms, 495 watts
per chni at 4 ohms, excel cond whalance of 3
yr transferrable warranty remaining. B Fisher,
KPOK, POB 477, Bowman ND 58623. 701-523-
3883

Mcintosh MC2500, black, factory sealed,
$3975; (2) MC240, $1175 ea; (3) MC40, (2) MC-
225, $575 ea; (2) Krelt Altair wioutboard pwr sup-
ply, $3375 ea; (2) Spectral DMAS0, $1475 ea;
Spectral SMA100 Mk 1, $2975; Threshold S500,
vry sim to S550E, $2475/80Arade. R Katz, Al
legro Sound, 15015 Ventura Bivd, Sherman
Oaks CA 91403. 213-859-5543.

Mcintosh MA-320 preamp & amp w/7591 out-
put tubes, wrkng cond, cracked glass,
$225hrade; Leak Point 1 stereo vacuum tube
preamp, classic English sound, $125rade. J
McLane, Oddeo Eng, 115 W Gutierrez, Santa
Barbara CA 93101. 805-963-3941.

Heath W-7-A fube pwr amp (2), vg & excel cond,
$150/pair +shipping; Scott 121-C mono hi-fi
preamp, mint cond, minor input mod for stereo
cartridge, $75+ shipping. B Leslie, Pro Rerdng
Service, 13709 Maple Leaf Dr, Cleveland OH
44125, 216-662-1435.

Altec 361 & 1593A, need fuse holders, $100
both/BO. M Muderick, 101 Earfington Rd, Haver-
town PA 19083, 215-449-6970.

Dynakit PASI| pre-amp, new & used cable
wiCanons 3 prong; manuals for Ampex
3511350601 & mixer MX-35; Puttec EQP1A; Uny-
vox headsets, new, stereo or mono guitar; mon-
itor panel for 8 trk recorder through speakers to
stepdown to 2 trk, or whatever. Mr. Oliver, 212-
874-7660.

RCA BA-21A mic tube pre amps (9) wiconnec-
tors & racks; (2) RCA BX-21A tube pwr supply’s
wiconnectors & racks; (6) RCA tube program
amp BA-23A; (2) RCA tube pwr amp SA-354; (3)
RCA tube pwr amp SA-751; Altec A-326; (6) A+
tec 1564A; (3) Altec 1567A; (8) Altec 1561A; Ak
fec tone pre amp 1562A; Altec 1520A; Dynaco
stereo 70, mint. Tracy Eaves, 615-821-6099
(evenings before 10PM EST).

Want to Buy

Mono feedback amp for cutting vinyl records,
must work on Gramphin cutter head, H Sewell,
Oakridge Music Rerdng, 2001 Elton Rd, Ft
Worth TX 76117. 817-838-8001.

Westrex RA-1474 line amp modules. J Roberts,
ENCORE, Box 19302, Alexandria VA 22320.
703-683-2955.

Harmon, Kardon, Marantz, Dynaco tube hi-fi
gear, working or not. R Glenn, WUGR, 1718
Shannoa, Wimauma FL 33598. 813-634-1940.

Denon POAS000 (2); Sansui B2301, BA5000,
(2301, Marantz x-overs; Crown DL2 phono
module; Burwen TNE7000; Hartsfields. R Katz,
Allegro Sound, 15015 Ventura Bivd, Sherman
Oaks CA 91403 213-859-5543,

Langevin AM-101 series pwr amp (tube)
schematic & data. B Leslie, Pro Rerdng Serv-
ice, 13709 Maple Leaf Dr, Cleveland OH 44125,
216-662-1435.

ANTENNAS & TOWERS

Want to Sell

Cablewave FLC-7850J solid conductor AM line,
100’ 718", BO. B Graham, WYMK/WEMR, RR#3
Box 1460, Tunkhannock PA 18657. 717-836-
1460.

Andrew ADF7-80A 1-5/8" foam dielectric xmis-
sion line, 197", $6/t. S King, KATP-FM, 140 W,
Amarilio TX 79110. 806-355-9777.

Andrew 194’ antenna, 1-58" semi flex wicon-
neclors, you ship, BO. J Harper, KQMC-FM, Bax
44, Brinkley AR 72021. 501-734-1570.

Celwave 6-bay FM, 10000 W bay, 1051 MHz,
$4000. R Murphy, 602-855-1051,

EZ Way 350", 16" face at bottom, 12" at top, all
lights, you disassemble & move, BO. C Jones,
WQBZ, 2525 Dio Nona Ave, Macon GA 31206,
912-781-1063

Jampro JHPC 5 bay antenna, tuned for 1043
MHz, unused, $6000 FOB. D Peluso, KJUL FM,
2880 E Flamingo Rd Ste E, Las Vegas NV
89121. 702-732-2200.

Beam antenna (2), 160 MHz. T Noordyk, 616-
924-4700.

Custom Audio Cables
Interconnect, Adapters, Patch-
Cords, Snakes, Pre-wire assembly
for Studio Installation—We are
competitively priced and specialize
in the odd size & type cable.

Redco Audio (203) 256-0532
917 Post Road, Fairfield, CT 06430

Pi-Rod 320" solid steel twr & lights, 24" face,
new in '82, you take down & haul, $3000. C Jen-
nings, WQLA, Box 1530, LaFollette TN 37766.
615-566-1000.

ER/Harris FMXL-3E 3-bay FM antenna,
rototiller style, on air at 935, wi1.5588 pwr gain,
1-5/8" end input, you ship, $4000/BO. S Matting-
ly, WWWO, 5216 Bradbum Dr, Muncie IN 47304,
317-289-9500.

Potomac AM-19 (204) 3-twr AM antenna mon,
excel cond, $850. J Salov, SHGRWUPS, 517-
740-1165.

Rohn 80, 41" face wiguys & lighting, BO. O Eat-
mon, Mega Comm, 19 W Hargett St, Raleigh
NC 27601. 919-990-1906.

Utility 340, 300’ of 18" tower near Enid OK,
$5000. Brian, WWNH, 603-742-8575.

Kintronics AM-3 twr phaser wi(3) weatherproof
tuning units & mainfaux switch, all new, never
used, $8000. J Salov, SHGRIWUPS, 517-740-
1165.

Dielectric 6-1/8” xmission line, rigid copper, 75
ohm WIEIA flanges, (25) pieces of 20" ing on
gmd now, BO by 1015, FAX: 419-229-7091,

[TC Replacement Audio & Cue Cards

HALL

Call for Specs, Pricing & ITC Rebuilding Services
(804) 974-6466

‘Electronics -,

Update your ITC Premium
Series Cart Machines to
State-of-the-Art Performance
Levels and Greatly Improve

Reliability Too!

1305-F Seminole Trail
arlottesville, VA 22901

Circle 75 on Reader Service Card

Solid dielectric coax, 200’ 1-58" also, 3-bay
CP antenna, tuned to 939; D Jordan,

WDTM Inc, POB 3417, Jackson TN 38303. 901-
666-1153.

Andrew HJ8-50B 3" Heliax air dielectric xmis-
sion line, 350", wigas pass connector & gas bar-
rier conneclor installed, slight leak may be
fraced to faulty connector O-ings, call for details,
BO. K Eilert, KWED, 609 E Court St, Seguin TX
78155, 512-379-2234.

Phelps-Dodge CFM-LP4 4-bay circ FM anten-
na on 959 MHz, gd cond, $1500. J Ingram,
WBLE, Box 73, Batesville MS 38606. 601-563-
4664.

Phelps-Dodge FMHP-8 8-bay on 933MHz.C
Springer, KSEC, Box 890, Lamar CO 81052, 119
336-2206.

Used galvanized towers on ground in West
Texas, 450', 365', 210', 110', 40-52" faces, all with
torque arms, lights, etc. 915-685-3000 or FAX
915-685-0101.

Want to Buy

High pwr FM antenna, 10 bay, 94.7. T Noordyk,
616-924-4700.

Circular 6-7 bay, lw pwr tuned o 1033 MHz. R
Murphy, 602-855-1051.

Grid dishes, 6, 8' & 10" for 950 MHz STL sys-
tems, reasonably priced; (6) pieces 718 heliax in
atleast 300" lengths wiconnectors, reasonably
priced. K Austin, Austin Brdcst, 1101 Hwy 81 N,
Marlow OK 73055. 405-658-3330.

FM CP antenna, 1012 bay, on/near 985 MHz;
also, 500" of 1-6/8 or 3-1/8 coax, must be gd
cond; 450" of 24" tower, wilight kit, prefer on
ground but will consider take down. Brian,
WWNH, 603-742-8575.

UHF TV brdcstrranslator antennas on oid chnl
70-83band; Scala parapanels, any chnl; Scala
SL-8 chnis 19-23, 3236, 60-64; Bogner B series,
chnls 20-30, 3142, 55-69; Bogner LPS 1,24 4;
Thomas UHF panels, any chnl; Emcee DGA-10
corner reflectors. J Powley, WIIM TV, 1536 Lo-
gan Ave, Altoona PA 16602, 814-944-8571.

Circular FM med pwr 8-bay antenna on 1075
MHz; also, 350" tower on ground wilights. J In-
gram, WBLE, Box 73, Batesville MS 38606, 601-
5634664,

AUDIO PRODUCTION

Want to Sell

Lang PEQ-2 EQ, $500; Orban 672A, $500;
Gates Sta-Level, $300; dbx 160, $350; dbx 166,
$350; Yamaha GC2020 2-chnl compressor,
$150; Yamaha R1000 dig reverb, $125. M
Heleiak, Milwaukee Sound, 610 N Water St, Mil
waukee WI 53202. 414-272-7085.

" Radio Design Labs pods to make (2) control

boards, modular design, new, unused, request
list, $10,000 all FOB. D Peluso, KJUL-FM, 2880
E Flamingo Rd #E, Las Vegas NV 89121. 702-
732-2200.

Universal Audio 175 tube limiting amp, vac,
$600; dbx K-9-22 card for Dolby A-360 main-
frame (2), BO. J Guillebeau, Deer Tree Grp, 2165
E Claibome St, Springfield MO 65804. 417-883-
0120.

Digital LED up timer (5), 2", resets to 0 when
9:59 is reached or momentary closure made,
self-pwrd, $5750 ea, prepaid UPS. D Peluso,
KJUL FM, 2880 E Flamingo Rd Ste E, Las Ve-
gas NV 89121, 702-732-2200,

Yamaha SPX-90 Series || digital audio effects
processor, vgc, $285+shipping. B DeFelice,
Defetice Prod, 93-2R Fowler St, New Haven CT
06515, 203-397-2595.

Auto answering circuit box, home made, &
Sparta mono PB tape deck used fo provide
weather forecasts on dedicated phone #,
$350/BO. B Williams, KPSM, 2009 W Gary, Bro-
ken Arrow OK 74012. 918-455-9522,

Orban 245E stereo synthesizer, gd cond; Iba-
nez AD202 analog delay audio processor. C
Freinwald, KBSG, Seattle. 206-343-9700.

Howe 2100 Phase Chaser wfall connectors &
manual, $550. S Schweiger, WXLO-FM, 146
Worcester Ctr, Worcester MA 01608,

Universal Audio 1008 tube mic preamps, $200
€a; Langevin AM-16 mic preamps, $150 ea; AP-
S1559 graphic EQ, $300 ea. M Linett, Yr Place
or Mine, 1600 Las Flores Dr, Colendale CA
91207, 618-244-1909.

Orban 536A 2<chnl de-esser, excel cond,
$225+shipping; Crown UFX stereo crossover,
$75+shipping. B Seifried, Eclair Eng, 101 Pros-
pect St, Northampton MA 01060. 413-584-6767.

Aphex Type C single rack space aural exciter,
stereo unit wiunbalanced TRS & RCA connec-
tions, owners manual, excel cond, BO. B Fish-
er, KPOK, POB 477, Bowman ND 58623. 701-
523-3883.

Eventide 1745M digital delay line (2), need
work, $200. S Russell, 60410 Klerr Dr, Decatur
MI 49045. 616-782-9258.

Tapco EX18 active x-over, 3-way mono, 2-way
stereo, new, $150. E Davison, 135 N Itfinois,
Springfield !L 62702. 217-787-0800.

Want to Buy

Yamaha/Eventide harmonizerfeffects unit. T
Noordyk, 616-924-4700.

Ham radio operators looking for surplus audio
processors, mixers & mics, as well as other in-
expensive gear that could help bdct engrs play
radio at home among enthusiasts for vintage
AM. Please write wiofferings. WA3VUB, Box 73,
West Friendship MD 21794-0073.

ROSCOM GENERAL

Featurin
ENERGY ONIX TRANSMITTERS

Bob Stewart—East
(404) 992-2230

Tom Butler—Midwest

(501) 253-8127
John Shideler—Rocky Mtn.
303-482-9254

WANTED
DEAD OR ALIVE!

PULTEC EQS

Fairchild & Teletronix Limiters;
Neumann, Telefunken. AKG,
RCA, & Schoeps microphones.
Tube Mclntosh or Marantz amps
& pre-amps. Sontec, ITI, &
Lang EQs. Neve or API equip-
ment. Boxes of old tubes; Urei,
Orban, United Audio, DBX, &
other outboard gear. Ampex
ATR102s or 104s. Parts for MCl
JH110/114 recorders. Altec
604s/crossovers/Tannoy speak-
ers, JBL 2231; Altec 288h
drivers; Misc. equipment of all
types.
Please Cail:

Dan Alexander Audio
5935 Market St.
Oakland, CA 94608
1-(415) 644-2363
FAX: 1-415-652-4022

AUTOMATION EQUIP

Want to Sell

IGM Rampart Satellite System, brain, con-
troller cards, 72-ray Go-Cart, 48-ray Instacart,
Carousel Plus/parts, SMN controller & clock sys-
tem, complete manual set, mono but capable
of stereo, in service & working, $6500/B0. M
Johnson, 2745 Alexander Ln, NE Albany OR
97321. 503-926-3994.

Harris System 9000, complete wiall assoc
equip incl (4) Otari PB, (2) Go-Cart Carouset, da-
1a terminal, keyboard, printer, gd wrkng cond,
$7000/80. R Cressman, WUMA, POB 271, Or-
ange VA 22960. 703-672-1000.

Tone detectors from diff mfrs (8), 25 Hz, some
spare units for parts, 850 eaftrade all. S Calla-
han, WCEG, 1120 Pinellas Bayway, St Pete FL
33713 813-821-9549,

Shafer 903E, complete in fair cond, (3) wrkng
Audiofiles, (3) Auciofiles need repair, keyboard,
RAS cards updated, new PS battery, $5000, you
haulipay shipping. M Hoffman, KNCK/KCKS,
RR1 W 11th, Concorde KS 66901. 913-243-1414.

Otari ARS-1000 R-R tape transport (2), $675 ea.
S King, KATP-FM, 140 W, Amarillo TX 79110,
806-355-9777.

SMC system, (4) 350 RSB mono Carousel, (2)
double cart transport, PDC-5 clock, DS-20
switcher, DP-2 programmer & racks, will part out,
BO. D Blankenship, WTKT AM/FM, 2600 Iron
Works Rd, Georgetown KY 40324. 502-863-
1580.

Otari ARS-1000DC (4), PB only wbrackets, tone
sensor & auto rewind, excef cond, $900 ea. B
Christie, Grande Radio, POB 907, LaGrande OR
97850. 503-963-4121.

SMC TS-25 tone sensor, new, wispare chips &
manual, $300/BOfrade; Gates FA-25 25 Hz tone
filter, passive, gd cond, no manual,
$100/BOArade. D Willey, Life Brdcsing, POB 96,
John Day OR 97845. 503-575-1840.

Harris 9000 wiR-R, 48-tray Go-Cart, (2) 24-ray
Go-Cart, (6) other source cards, spare boards,
you ship, $2600. G Faltus, WZMX, 100 Execu-
tive Dr, Farmington CT 06032. 203-677-6700.

Complete automation pckg: BAl brain, (3)
Otari reels, (3) Carousels, sngle play, all new or
rebuilt, wimusic, used less then 3 yrs on Sun-
days only, $12,500 inct shipping. J Alsip, KSCQ,
Box 1528, Sitver City NM 88062. 505-538-3396.

Circle 5 On Reader Service Card

Instacart (2), 48-hole, "84, w/Sentry IBM com-
ptabile firing system; also, a R-R, Dale, 503-774-
0459.

Broadcast Auto 2501-G tone gen (2), need it-
tie work, $30. P Barzizza, KJBR, 603 Madison,
Jonesboro AR 72401. 501-935-5598.

Shatfer 903 brain, keyboard & (4) Shaffer R-R,
xtra source cards for carts, etc, wmanuals,
wrkng when removed, BO. P Delaney, WOSX,
Box 921, Marshfield Wi 54497. 507-895-2065.

SMC automation system: SSP 3060 stepper,
AS-10 switcher, (2) SMC 250 Carousets, SMC
350 Caroussl, (3) RSC-50 50-step random ac-
cess controllers for Carousets, (2) SMC 700 se-
ries sngt P cart machines, SMC 700 series RRP
cart machine, (2) system real time clocks, plus
much more, all equip listed is stereo, wiring har-
nesses & manuals inci, $7000/BO. B Williams,
KPSM, 2009 W Gary, Broken Arrow OK 74012,
9184559522,

SMC SSP 3060 automation stepper wAS-10 au-
dio switcher, controls 10 sep sources, $2000/BO;
{2) SMC 250 Carousets, stereo PB, $350 ea/BO;
SMC 350 Carousel, stereo PB, $475 ea/BO; (3)
SMC RSC-50 50-step Carousel controtiers, $200
ea/BO; SMC mounting rack, $200; ail of above
for $1500 inct cabling. B Williams, KPSM, 2009
W Gary, Broken Arrow OK 74012, 918455-9522.

ATC Harris SP-10 system: (3) Scully, (5)
Carousel, cart, RA-5, SP-10, gd wrkng cond,
wispare RA-5, SP-10 & Carousel,
$2000kcomplete, will consider selling items
separately. G Williamson, WASK, POB 7880,
Lafayette IN 47903, 317-447-9504,

SMC DP-2, (4) Carousels, (4) reels, DS-20. C
Springer, KSEC, Bax 890, Lamar CO 81052. T19-
336-2206.

Schafer 903-E, (4) racks, all but R-R equip, gd
wrkng order, spare parts, manuals, BO. K
Browall, KTRZ M, Box 808, Riverton WY
82501. 307-856-2922.

SMC 350RS Carousel (4), fair cond, $1000; DP1
& DP2 for parts, $500; Instacart interface, $100;
Schafer 903 w/Revox input cards, $1500; (4)
Scully R-R, new heads, $500. D Rose, KAAA-
KZZZ, 2534 Hualapla Mtn Rd, Kingman AZ
86401. 602-753-2537.

Harris System 9000: event controller for 12
sources, source cards, system computer cards,
pwr supply, cables for (4) Otari ARS-1000 ste-
reo reel decks, (4) Carousel 24 cartridge units
which may need work, data entry CRT worksta-
tion, (2) standard system equip racks, BO, cashi-
ers check, buyer ships. K Eilert, KWED, 609 E
Court St, Sequin TX 78155, 512-379-2234.

SMC 350RS Carousel, $400+freight. D Verni-
ef, KUNI, Univ N 1A, Cedar Falls IA 50614. 319-
736400,

Otari ARS 1000, in use, tone sensors, 5 yrs old,
clean; also, MW Persons Programmer 34, re-
cently overhauled, $600; (4) R-R, $850 ea;
$3700kcompl package. B Hickman, WMFM-FM,
POB 16928, Hattiesburg MS 39404, 601-545-
1063,

Schafer 903-E Deluxe, w/Extel logger, (6) Re-
vox /O cards, (3) ITC/UMOC 11O cards, stu-
dioet 110 card, (2) Audiofile 2-A, (3) blue
Schafer racks, manual control panel, spare
parts, all manuals, wrkng, $4000, B Kingman,
KRLT/KOWL, Box 15460, S Lake Tahoe CA
96151, 916-541-6681.

SMC 250 Carousel (3), in rack, $200+shipping.
D Morgan, KNZZ-KJYE, 1360 E Sherwood Dr,
Grand Junction CO 81501. 303-241-9230.

SMC TG-25 25 Hz tone gen, BO. L Penke,

WKTT-FM, POB 26, Cleveland Wi 53015, 414-
6933103

Want to Buy

Small automation system or Carousels in gd
cond, note: w budget. Brian, WWNH, 603-742-
8575,
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Cetec 7000 Level 1 or 2 system, left-end rack
wimonitor panel, card cages, pwr supply,
doors, terminal wiCPU board, SIO board, RTC
board, RAM & ROM boards, PIO board, VEL
board, minimum memory of 3680, & univer-
sal source cards, audio control, monitor & dis-
fribution boards. D Williams, Lincoin County
Broadcasters, 1103 Utah Ave, Libby MT
59923. 406-293-6234.

Modulation Assoclates mutual network tone
decoder cards. T Fernandez, WKXY, 2500
10th St, Sarasola FL 34237, 313-366-4422.

CAMERAS (VIDEO)

Want to Sell

Hitachi FP-10 industrial color ENG camera
wipwr supply, shotgun mic, road case, man-
ual, $1800. D Bailey, Rock Shoppe Prod, 3422
Beech St, Rowlett TX 75088. 214-475-9796.

Sony DXC-6000 k/1, high resolution, moto-
rized 10x 1.6 zoom lens, Iw light, pro brdest
ENG, excel cond, wicase, tripod bracket, ca-
ble, battery pack, $5000. Jaye, Nimbus Prod,
POB 5903, Takoma MD 20912, 301-507-3358.

RCA TK-760 studio camera (2), whiens, CCUs,
cables, cases, new tubes, complete,
$3500/pair. C Potorti, Potorti Video, 10005 La-
¢y, Morrisville PA 19067. 215-945-3990.

JVC KY-2000 3-tube camera wipwr supply &
case, $800; Hitachi FP-10 1-tube camera

wipwr supply & case, $500. J Soyk, Soyk Adv,
525 Main, Lewiston 1D 83501. 208-746-8134.

Want to Buy

Sharp XC-A1 camera controt unit & multi-core
cable. K Knowles, Knowles Video, POB 12127,
Tallahassee FL 32317, 904-878-2298.

CART MACHINES

Want to Sell

Spotmaster 2000 RPS stereo R/P, needs mi-
nor cue tone adjusts, $195. Davis, MCP, POB
521, Newberry SC 29108. 803-276-0639.

ITC SP stereo PB, gd cond, no manual, $450.
S Kowalski, 407-695-5553.

ITC sngl play (5), mint cond; (3) ITC sng! R/P,
mint cond; (2) ITC 3-shelf machine; (2) ITC
BE-2100 R/P mono; (4) Criterian sngl P, gd
cond; (2) ESL bulk splice finder eraser. T
Noordyk, 616-924-4700.

Tapecasters inck: X700RPS, gd cond, $695;
X700PS2, gd cond, $495; T00RP, gd cond,
$450; 700P, $195. A Ishkanian, 9723 Riggs Rd,
Adelphi MD 20733. 301-439-7222.

Sono Mag 352 Carousel (3); (5) Sono Mag
350 Carousel; (2) Audicord 101R cart ma-
chine. G Gilbert, CSRG, POB 50539, Denton
TX 76206. 817-380-0229.

ITC Delta | stereo (2), in use, wimanual, $250
ea. D Donovan, KCGR FM, 1620 American
Bank, Corpus Christi TX 76226. 512-888-8555.

Tapecaster X-701 RPS tape cart machine,
used less than 1 yr, nearly new, $650. L Le-
Blanc, WKXL, 603-226-5521.

ITC R/P-0004 Premium series, stereo, 3
tones, excel cond, gd heads, vy litlle DSP,
$1600/BO. C Jennings, WQLA, Box 1530,
LaFollette TN 37766. 615-566-1000.

SMC 700 series stereo cart PB (2), 3 tones,
$500 ea/BO. B Williams, KPSM, 2009 W Gary,
Broken Arrow OK 74012. 918-455-9522.

BEE

2425 South Main Street
Bloomington,IL 61704

ITC

REPAIR — REFURBISHMENT

Direct Factory Cartidge Machine Repair Service
Upgrades or Refurbishment
All Work Warranted

Call The ITC Technical Service Department
Toll-Free at

(800) 447-0414
(309) 828-1381
Eot

International Tapetronics Corporation

ITC SP record amp for use w/SP series cart
equip. C Freinwald, KBSG, Seattle. 206-343-
9700.

Spotmaster TP1-B cart tape reloading ma-
chine whtimer; Spoimaster S-302 3-deck, mo-
no, excel cond; (2) Spotmaster 500C open top
mono cartridge recorder. C Freinwald, KBSG,
Seattle. 206-343-9700.

Spotmaster 505, (2) RUP, (1) P only, gd cond,
$200 ea; Sparta cart delay, like new, $500. R
Meyer, Benchmark Comm, 4700 SW 75 Ave,
Miami FL 33155. 305-264-5963.

ITC 99-B stereo R/P deck w/imanual, new,
$3600. Donovan, KSKS, 5265 W Magill, Fres-
no CA 93722. 209-233-9393.

Colling PB150 & QRK 301, both need repairs,
$50/both. M Muderick, 101 Earfington Rd,
Havertown PA 19083. 215-449-6970.

Spotmaster 500 P/B (3), all gd cond, free
shipping, $300/all; (4) Beaucart P/B, (1) needs
minor work, (1) for parts, (2) gd cond, $100
all+shipping. J Deering, Great Com, 114 Wal-
ton Ferry Rd SE #B, Hendersonville TN 37075.
615-264-2886.

UMC 11-113 mono repro, 3 tones, $295; set
LEL alignment gauges for Ampro cart decks,
$15. P Wells, KJOY San Diego, 619-238-1037.
FAX: 619-238-6157.

ITC SP (2), late model w/3 tones, 9B style
head block & improved cart hold down, re-
cently relapped, $775 ea. P Hess, 134 Dero-
vent Dr, Pittsburgh PA 15237.

Want to Buy

Tapecaster 700 RB & RP, poor-gd cond. A
Ishkanian, 9723 Riggs Rd, Adelphi MD 20733,
301-439-7222.

ITC Omega series R/P cart machine, excel
cond. K Conlin, WUKC, 449 Caromar Dr, Madi-
son Wi 53761. 608-233-6185.

CASSETTE & REELTO-
REEL RECORDERS

Want to Sell

Ampex PR-10 stereo rack mounted R-R,
wisome spare parts & manual, excel cond,
$250ftrade. S Callahan, WCEG, 1120 Pinel-
las Bayway, St Pete FL 33713. 813-621-9549,

Tascam RC-71 wired 12-pin remote for mod-
el 38 & similar equip, $55. B DeFelice,
DeFelice Prod, 93-2R Fowler St, New Haven
CT 06515. 203-397-2595.

Tascam Mini Studio Porta i, 4-chnl, like new,
whall papers & instructions, $399. Dan, 206
546-1498.

ITC 750 2-trk stereo rcrdr, metal roll-around
cabinet, gd cond; ITC 750 2-trk stereo rerdr,
rack mount, fair cond; ITC 850 2-rk stereo
rerdr, metal roll-around cabinet, gd cond; Tas-
cam A2300S 2-trk stereo rcrder, wood cabi-
net, looks gd; MCI JH-140 4-irk 1/2" rerdr, ex-
cel cond, heads recently re-lapped, roll-
around cabinet. C Freinwald, KBSG, Seattle.
206-343-9700.

Tascam 38 8-irk R-R, brand new, wi(4) reels
Ampex tape, all manuals, in box, new cond,
must sefl, $1700. B LeCato, WKRE, POB 220,
Exmore VA 23350. 804-442-5000.

Ampex 300, 350, 351, 440 NAB spring-type
hold down adapters (6), as new, $20 ea. M
Saady, 1st City Rec, 141-60 84 Rd 3E, Briar-
wood NY 11435. 718-876-2062.

Ampex AG-440C stereo, fair cond, $400. G
Faltus, WZMX, 100 Executive Dr, Farmington
CT 06032. 203-677-6700.

MCI 1108, several; also, 110As, Otari 50/50Bs;
all gd wrkng cond, plus many spare parts;
$500-1500+shipping. M Shea, Precision,
POB 723, NY NY 10276. 212-989-2684.

Atari R-R PB (3). G Gilbert, CSRG, POB
50539, Denton TX 76206. 817-380-0229.

Ampex 601, wiout cover, many spare parts
& manual, excel cond, $150. S Callahan,
WCEG, 1120 Pinellas Bayway, St Pete FL
33713. 813-821-9549.

Ampex AG-440 2-trk stereo, console mount-
ed, wimanual & all cables, gd cond, $750. D
Harbour, KISI, 212 S Main, Malvern AR 72104.
§01-337-9000.

Revox PR-99 MK Il 1/2:rk stereo P (5),
$1200/each FOB. D Peluso, KJUL FM, 2880
E Flamingo Rd Ste E, Las Vegas NV 89121,
702-732-2200.

Telefunken M15A 144" stereo in console
wimeters, 15/30 NAB, wimanual, $4000/BO;
Otari 50508 rebuilt capstan motor wPC
board, $125/B0. R Rhodes, Rhodes Music,
POB 1550, NY NY 10101. 212-245-5045.

Otari MX-5050, wood cabinel, manuals,
wrkng when removed, gd cond, $475 incl
shipping. J Alsip, KSCQ, Box 1528, Sitver Ci-
ty NM 88062. 505-538-3336.

Teac A-3340S, 4-trk, 4-chni simul-sync, built
into factory travel case, incl wired remote, like
new cond, $850/BO. D Deuth, Audio Prod,
1601 Commerce Bivd, Mound MN 55364, 612
4721619,

Radio World 33

Ampex 351 FT, excel cond, transport wiube
elactronics, $300; winovonics, $450. L Beigel,
On-Cue-Rerdng. Callffax: 800-726-9813.

Scully 270 R-R PB only (4), $300/BO; Scully
270 R-R PB only for parts, $200/BO; all (5)
for $1200; also, (2) dual 25 Hz tone sensors
for above decks, $200/BO; (2) SMC mount-
ing racks, $200; buy all for $1500. B Williams,
KPSM, 2009 W Gary, Broken Arrow OK
74012, 918-455-9522.

ITC 770 2-trk PB (4), rack mount, almost new
heads, gd cond, BO. P Lierman, KCSP, 601
W Collins Dr, Casper WY 82601. 307-265-
5414,

Tascam 40-4, grt shape, BO. S Winthrop,
Winthrop Prod, 10 W 94th St, NY NY 10025.
212-662-8685.

Otari MX-5050 QXD 4-irk, mint heads, vgc,
$1500. B Hanson, 314-449-8433.

Metrotech 400 logger wibooks & months
worth of tapes, gd wrkng cond, $500. M Van-
hooser, KSKY, 4144 N Central Exp #266, Dal-
las TX 75204. 214-827-5759.

Revox A-77 1/4-rk, in walnut case, excel
cond, $500; (2) Tascam 22-2 1/2-rk stereo, 75
& 15 ips, excel cond, $400 ea. C Jennings,
WQLA, Box 1530, LaFollette TN 37766. 615-
566-1000.

Ampex AG440 1" 8-trk rerdr, 10 hrs on
relapped heads, excel cond, $3800. B
Seifried, Ectair Eng, 101 Prospect St, North-
ampton MA 01060. 413-584-6767.

Telex 300 stereo w/imaster & 5 copiers in 3
cabinets, blowers in ea cabinet for air circ, ex-
cel cond, BO. G Kristiansson, Villa Skansen,
122 Fairmount St, S Burlington VT 05401.
802-864-9779.

EXPERT REVOX REPAIRS
Fast Turnarounds — Competitive Rates
15 ips mod. for A&B77's $350
Capstan shaft resurfacing, $35.
™ TECHNICALWAB‘?

. #

30 Music Sq.
Nashville, TN. 37203 (615) 244-6892

SMC 700 series stereo cart R/PB (2), 3 tones,
$650 ea/BO; Sony TC-580 7* 1/4-trk, 7 ips
max, ESP auto rev, $250/BO; Teac 2300-A 7"
124k, 7 ips max, $350/BO; Pioneer RT-1050
10" 1/2-rk, 15 ips max, $500/80; Pioneer
cassetle deck, hi-speed dubbing, Dolby B-C,
$75/B0; (3) Otari ARS-1000 R-R PB only,
whone sensors, $750/BO; Gates mounting
rack, $200; buy Otari decks & Gates rack for
$2100. B Williams, KPSM, 2009 W Gary, Bro-
ken Arrow OK 74012, 918-455-9522.

Tascam 34 1/4" 4-trk rcrdr, $650/BO. J Lang,
PSI, Box 4085, Anchorage AK 99501. 907-
333-2221.

MCI JH-110B FT stereo for 14" reels, in met-
al roll-around cabinet, $1875Arade for com-
puter, etc. P Wells, KJOY San Diego, 619-238-
1037. FAX: 619-238-6157.

Ampex AG-350 in console, $400; AG-440,
$500; Sony TC-854-4S widbx 4-chnl, $300;
Crown SX-701, $250; Crown 800TX w/d-chni
elec, lots of parts, $200; Telex 235, (1) mas-
fer, (1) slave, R-R 2-chnl dupiicator, new, $500.
J Krepol, RNDL, 7 Dustin Dr, Wilmington DE
19703, 302-798-4076.

Teac X1000R 1/4-irk R-R, top shape, $600/80.
J Messenger, KZMX, Bax 611, Hot Springs SD
57747. 605-745-3637.

Tascam 112 wimanual, new, $400. Donovan,
KSKS, 5265 W Magill, Fresno CA 93722, 209-
233-9393.

Audiotronics AV123-4TS 14-rk; Infonics RR-
1, 73M, FT, Infonics RR-2, 74M, 2-trk; all gd
cond, allipart, $200 ea. R Meyer, Benchmark
Comm, 4700 SW 75 Ave, Miami FL 33155.
305-264-5963.

Magnecord PT-8, (2) stereo, (3) FT mono,
amps, cases, parts, manuals, all/part, fair-gd
cond, BO; RCA 2" tape fransport compo-
nents, (1) capstan motor, (2) reel motor wiplat-
forms, brakes, guides, pinch roflers, gd cond,
BO; Shafer logging recorder, 10-1/2 reels, 3/6
ips, 1/4-rk, 2-chnl, gd cond, $200. R Meyer,
Benchmark Comm, 4700 SW 75 Ave, Miami
FL 33155. 305-264-5963.

Ampex 440-B R-R in Ruslang cabinet, runs
grt, mono, $325. J Lee, JL Prod, 208 Hamp-
ton Circle, Jupiter FL 33458. 407-575-1828.

Studer/Revox HS77 Mk IV FT mono, 10 hrs
use, as hew, $975/BOftrade; portable case for
A77 wimon spkrs & pwr amps, excel cond,
$375; Nakamichi 1000ZXL computer-
controlled cassette deck, top-oiine, wNR100
Dolby C, rackmount wirosewood case, w hrs,
$1375/BOArade. R Katz, Allegro Sound, 15015
Ventura Blvd, Sherman Oaks CA 91403. 213-
859-5543.

Akai 4-chnl R/PB, 105" reels; Pioneer 2-irk
R/PB, 105" reels, 7515 ips; Revox A-77
R/PB; all gd cond; $750¢all +shipping. J Deer-
ing, Great Com, 114 Waiton Ferry Rd SE #B,
Hendersonville TN 37075, 615-264-2886.

Otari MX 7308 1" 8-irk, 15/30 ips, Iw hrs, wire-
mote, excel cond, $4500. L Wagner, ARN, 407-
299-1299.

Revox PR-99 MK 1l 1/2-trk stereo P (5), $1200
ea FOB. D Peluso, KJUL FM, 2880 E Flamin-
go Rd Ste E, Las Vegas NV 89121, 702-732-
2200.

Presto 800 R-R, 7.5/15 ips, mono &or stereo,
perfoct cond, $500. B Rose, Program
Rerdngs, 228 E 10th St, NY NY 10003 212-
674-3060.

Revox A77 1/2-rk stereo, 7515 ips, wood
cabinet, carrying case, needs work but gd
heads, motors & output elec, $300. P Paquin,
Sound Dynamics Assoc, Box 132, Acushnet
MA 02743, 508-763-3447.

Teac 6010 1/4-irk stereo & American Concer-
tone 605-4R 1/4-rk stereo, both need repairs,
$100/both. M Muderick, 101 Earlington Rd,
Havertown PA 19083. 215-449-6970.

Ampex 352 (3), wiremote start; (2) 350, (1) OK,
(1) for parts; manuals incl; $50+shipping. D
Morgan, KNZZ-KJYE, 1360 E Sherwood Dr,
Grand Junction CO 81501. 303-241-9230.

Ampex AG440 wiconsole, 4-trk record, 2-trk
P/B, once in Johnny Cash studio, needs VU
meter, $450+shipping. J Deering, Great Com,
114 Walton Ferry Rd SE #B, Hendersonville
TN 37075. 615-264-2886.

Sony TC-42; Superscope C106; Martel UHER
4000L 5" R-R; $150/BO. M Muderick, 101
Earlington Rd, Havertown PA 19083 215-449-
6970.

Want to Buy

Stellavox SP7 stereo; ABR Irg reel adaptor
for SP7; Stellavox TD88. R Cummins, 212-219-
3670.

Ampex PR-10 manual & schematic. L John-
son, 3928 Red Oak Dr, Doraville GA 30340.

ITC-750 stereo R-R PB, gd wrkng order. K
Browall, KTRZ FM, Box 808, Riverton WY
82501. 307-856-2922.

Stellavox SP7 stereo; ABR large reel adapt-
or for SP7; Stellavox TD88. R Cummins, 212
219-3670.

Rheem Califone SS 70-TC in gd wrkng or-
der. E Ford, KBPK, 321 E Chapman, Fuller-
ton CA 92634. 714-992-7418.

Ampex ATR100 taperecorders for parts. Cir-
cuit cards, heads, molors, machine parts, or
electronic parts. Call 818-907-5161.

MCI/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.

Scully "100' recorders, record/play amplifi-
ers, 8, 16, 24 track heads. Sequoia Electron-
ics, 1131 Virginia Ave, Campbell CA 95008.
408-866-8434.

CD’s

Want to Sell

Studer A727 studio CD player w/balanced
XLR outputs, rack mount & complete doc, ex-
cel cond, $1175+shipping. B DeFelice,
DeFelice Prod, 93-2R Fowler St, New Haven
CT 06515. 203-397-2595.

COMPUTERS

Want to Sell

1BM Proprinter dot matrix, $40; Proprinter I
for parts, $15; (4) TAB 13215 editing terminals,
15" screen, $25 ea. P Russelt, Bowdoin Coll,
Sills Hall, Brunswick ME 04011, 207-725-3066.

Apple li+ w2 disk drives & monitor Ili;
wMountain Computer Music system & Alpha
Centuri cards, $50 ea. P Russell, Bowdoin
College, Sills Hall, Brunswick ME 04011,

Laser Compact XT, 640K RAM, 10 MHz, 5.25
& 35 drives, CGA color mon, DOS, all manu-
als, like new, $400. M Martin, 507-454-2918.

CONSOLES

Want to Sell

Harris Medalist 12, gd cond, recently re-
moved, $2900. G Faltus, WZMX, 100 Execu-
tive Dr, Farmington CT 06032, 203-677-6700.

PHONE: 703-998-7600 FAX: 703-998-2966
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Shure M267 mic mixer, vgc, $250; Shure
M268 mic mixer, new, used once, $150. A
Smothers, 803-365-9268.

Shure M67 & M675 mic mixer & prod mas-
ter, excel cond, $300. M Saady, 1st City Rec,
14160 B4 Rd 3E, Briarwood NY 11435. 718-
876-2062.

Audix MXT1000 8x2 mix down board; Yama-
ha PM700 12x2x2 PA board; Shure 8x1 rack
mount mixer; UREI Cooper time cube delay
line & MXR flanger doubler; all BO. J Krepol,
RNDL, 7 Dustin Dr, Wilmington DE 19703,
302-798-4076.

Shure SR101 Series 2 portable audio mixer,
S8, 8 chnl mixer/preamp wireverb, rack mount
in port case, excel cond wimanual, $395; Col-
lins 212T-1 audio control system, 28 inputs,
2 wrkg chnl out, 2 aux, 2 mon, mint cond
wimanual, $595. R Sumner, CAVU Corp, 3322
Applegate Ct, Annandale VA 22003. 703-560-
0233,

Ramsa WR-8210A, 10x4, XLR mic-ins, RCA
ling-ing, 3-band EQichnl, effects /0, like new,
$995. M Friend, WTJU, 804-924-0885.
RCA 8-chnl stereo, circa '65, SS, wrkng
when removed, $1500/BO. Don, KCKN-
KBCQ, POB 670, Rosweli NM 88202. 505-
622-6450.

LPB Signature II. G Gilbert, CSRG, POB
50539, Denton TX 76206. 817-380-0229.

CCA Ultimate 10 10-chnl dual mono console,
$400+ shipping/BO; Ramko DC-5M 5-chnl
mono console wiouch control, BO. B Gra-
ham, WYMK/WEMR, RR#3 Box 1460, Tunk-
hannock PA 18657. 717-836-1460.

Sparta AS-10 stereo console, (5) pots control
(2) mics & (8) sources, $300/80; Gates Ste-
reo Statesman, (5) pots controlling (2} mics
& (9) sources, $650/B0; Realistic battery-
operated mixer for remote use, $15/BO. B Wil-
liams, KPSM, 2009 W Gary, Broken Arrow OK
74012. 918-455-9522.

Collins 212, 9 chnis, tube type, mid 605 vin-
tage, complete, will sell cheap. P Delaney,
WOSX, Box 921, Marshfield W1 54497. 507-
895-2065.

LPB S-12 Signature Il series, 5 chnl, stereo,
step attenuaters, excel cond, vry cln, $975.C
Jennings, WQLA, Box 1530, LaFollette TN
37766. 615-566-1000.

Tascam M-30, 8x4x2x2, gd cond, $350/80.
JLang, PSI, Box 4085, Anchorage AK 99501.
907-333-2221.

Micro-Trak 6618 6-chnl stereo, wrkg when re-
moved, $375 incl shipping. J Alsip, KSCQ,
Box 1528, Silver City NM 88062. 505-538-
3396.

BE 4S5150A 4-chnl, 12 input stereo console,
in use 4 months, gt cond, $1100; (2) BE
8S150A 8-chnl, 16 input stereo consoles, 2 yrs
old, gd cond, $1000 ea; Orban 8100A/ST stu-
dio unit, gd cond, wicards, $500. R Clemons,
9485 Regency Sq Blvd #93, Jacksonville FL
32225. 904-727-0933.

Peavy 720 7-chnl pwrd mixing board, 120
Wichnl, $300. P Barzizza, KJBR, 603 Madi-
son, Jonesboro AR 72401. 501-935-5598.

Gates Diplomat w/books, $500; Ramko
DCBM, touch controt, wibooks, $1000; both
in gd wrkng cond. M Vanhooser, KSKY, 4144
N Central Exp #266, Dallas TX 75204. 214-
827-5759.

Micro Trak Sport lli remote, great for remote
widial pad wimanual, $100. Donovan, KSKS,
5265 W Magill, Fresno CA 93722. 209-233-
9393,

Otari MX-5050 Mark Iil 1/2" 4-trk, compact
fable top console rcrdr, dynamic braking mo-
tion sensing & transport logic, DC servo cap-
stan system, 15/75 ips, excel cond wiroad
case, $4250. G Fern, POB 2366, Van Nuys
CA 91404, 818-778-6756.

Opamp Labs 2008-4E, 20 inputs, 8 subs, ste-
reo mix out, gd prod board, vry clean, $3500.
L Wagner, ARN, 407-299-1299.

Autogram AC-6 stereo console, never used,
mint cond, $3500/B0. W Blackwelder, 903-
581-0606.

Classic British Helios 24116/24, circ 70s, ma-
ny updates/models, w/documentation, dis-
crete mic preamps, (9) sep pieces, wiwood
rack cab, mahogany desk, $9500/BOftrade.
R Katz, Allegro Sound, 15015 Ventura Bivd,
Sherman Oaks CA 91403, 213-859-5543.
Ramsa WR8816 16x4x2 mixing console, w
hrs, like new, $2950/B0. G Jones, SW Medi-
acast, 110 Sierra Rd, Kerrville TX 78028. 512-
367-4587.

Yamaha PM-700 12x2x2 stage mixer, $400;
Shure 8x1 rack mount audio mixer, $200; Au-
dix MXT-1000 8x2 recording studio board,
$1400; UREI Cooper Time Cube, vintage, de-
lay ine & mixer flanger doubler, $500/both.
JKrepol, RNDL, 7 Dustin Dr, Wilmington DE
19703. 302-798-4076.

Ampro AC6SB 6-chnl control board, ste-
reo/mono, vge, $475. J Lee, JL Prod, 208
Hampton Circle, Jupiter FL 33458. 407-575-
1828.

Shure SE30 mixer, mic/line inputs, gated
compressor, VU meter, gd cond, $225; Ram-
ko DA6 R/E audio DA 1x6 processing mixer,
clean & perfect, $65. E Davison, 135 N lllinois,
Springfield IL 62702. 217-767-0800.

Harris Executive 8-chnl, ‘81, needs work, fair
cond, BO; QRK-CCA Futura 6, slide pots
rebuilt to half stereo, xtra parts, $300. G Er-
way, KKSB, POB 40309, Santa Barbara CA
93140, 805-568-1444,

McCurdy SS 8500 custom 10 mixer dual ste-
re0 brdcst console, excet cond, $4500. D Ver-
nier, KUNI, Univ N 1A, Cedar Falls |A 50614.
319-273-6400.

Colling 808A-1 discofremote brdest console,
(2) TT, $50+shipping. D Morgan, KNZZ-
KJYE, 1360 E Sherwood Dr, Grand Junction
CO 81501. 303-241-9230.

Want to Buy

RCA BC3, BC5 &76B2 spare parts. L Scoft,
POD 1449, Highland City FL 33836. 813-533-
4654 eve.

Shallco stereo pots wicue. B Arnoid, 700
Prod, 105 Dorado Court S, Middle Island NY
11953, 516-924-9020.

Langevin AM4A w/idocuments. J Gangwer,
942 32nd St, Richmond CA 94804. 415-644-
2363.

DISCO & SOUND
EQUIPMENT

Want to Sell

SAE 5000 impulse NR, removes clicks &
pops, excel cond, $125. R Glenn, WUGR, 1718
Shannoa, Wimauma FL 33598. 813-634-1940.

Phase Linear 1000 Series Il NR, removes
tape hiss, $150; Burwen DNF 1201-A dynam-
ic noise filter, removes recordftape noise,
$200. D Bailey, Rock Shoppe Prod, 3422
Beech St, Rowlett TX 75088. 214-475-3796.

Peavey 19-10 Flite case (2), 6-space road
case wifront & rear removable covers, lami-
nated 34" construction wsteel comers & han-
dles, vgc, $125 ea/BO; Aphex Type C aural
exciter, 1-rack-space unit in excel cond,
$150/80. B Fisher, KPOK, Box 477, Bowman
ND 58623. 701-523-3883.

Dyma Engineering Resonator 2 audio
reverb, $50. Don, KCKN-KBCQ, POB 670,
Roswell NM 88202. 505-622-6450.

dbx 21 Type Il NR decoder, $25. D Bailey,
Rock Shoppe Prod, 3422 Beech St, Rowlett
TX 75088. 214-475-9796.

Auratone Super Sound Cubes, trade indus-
try stand sm ref mon, like new, $75/pair. Da-
vis, MCP, POB 521, Newberry SC 29108. 803-
276-0639.

Ramsa WS-A 200 & WS-A 240 portable hi
pwr bi-amp PA speaker system wiWS-SP2A
subwoofer processor, pair 2-way 12" WS-
A200 full-range cabinets & pair 12" WS-A240
subwoofers, as new cond. B Fisher, KPOK,
Box 477, Bowman ND 58623, 701-523-3883.

JBL 4312 (2), latest version of L-100, 4311, efc,
deluxe studio 3-way mon, new, under war-
ranty, will ship UPS, $550/pair; Yamaha NS-
104 2-way studio mons, pair avail, will ship
UPS, $280/both. C Keith, ALI, POB 313,
Keane NH 03431. 603-352-8460.

dbx 150X NR (2), vgc, $325; Yamaha SPX901l
special effects box, 99 presets, mint, $500. B
Hanson, 314-449-8433,

Roland DEP-3 effects processor, $225; Yama-
ha SPX-90, $275; Roland DEP-5 effects
processor, $275. J Lang, PSI, Box 4085, An-
chorage AK 99501. 907-333-2221.

CRL DX2 NR or Symerix 511A, excel cond;
Symetrix SX201 parametric EQ (2), excel
cond. B Tidwell, WAFT, POB 338, Valdosta
GA 31603, 912-244-5180.

Fostex 3030 dual 10-band EQ, $170; Yama-
ha E1010 analog delay, rack mount, remote
foot switch, $225; Lt Sound Thompson Vocal
Eliminator D2, $200; dbx 224 Type Il NR,
recording tech series, $200; Sony NR-115 ste-
reo Dolby unit w/CAL tapes, $95; dbx NX-40
NR, $85; Uttimate Support Systems TS-33 tri-
pod, 9'+base unit, w8’ ext & case, $175. D
Deuth, Audio Prod, 1801 Commerce Bivd,
Mound MN 55364, 612-472-1619.

Oberhelm DX drum machine, lots of afterna-
tive sound chips, BO; Shure PA system, (2)
Irg columns, {2) mon & PA head, gd cond, BO.
S Winthrop, Winthrop Prod, 10 W 94th St, NY
NY 10025. 212-662-8685.

Rane ME-15 stereo EQ, excel cond, $200/BO.
M Osborne, WKSQ, POB 9494, Ellsworth ME
04605. 207-667-7573.

EMT 240 Gold Foil reverb, needs work, you
ship, $500. S Russell, 60410 Klerr Dr, Decatur
Mi 49045, 616-782-9258.

Snake 16 phantom-pwrd inputs wiext ps, 250"
Belden 19-pair cable w/mil connectors &
stnlss-steel strain refiefs, 10’ Neumann XLR
snake mates wibox or Belden snake, excel
cond, $775/80#rade. R Katz, Allegro Sound,
15015 Ventura Blvd, Sherman Oaks CA 91403,
213-859-5543.

Bose 802 Series Il spkrs & 802/302 EQ, Ul
timate 12’ stands, like new, excel cond, orig
cartons, lifetime warranty, $1600 firm. P Pa-
quin, Sound Dynamics Assoc, Box 132,
Acushnet MA 02743, 508-783-3447.

Nova NCM 508 8 chnl PAR & RAIN light con-
troller wimemory, audio chase, program
chase, fade, blackout, efc. includes pair of
Sunn PS-300 1200 watt digital dimmer packs,
BO. B Fisher, KPOK, POB 477, Bowman ND
58623, 701-523-3883.

Studio Sound S-305 passive filter sets,
matched pair, consec #, rack mount, very rare,
$375 ea. R Katz, Allegro Sound, 15015 Ven-
fura Bivd, Sherman Oaks CA 91403, 213-859-
5543,

RCA BCM-2A aux mixer, (5) pots & (6) preamp
cards, no pwr supply & upper front panel, orig
RCA blue paint & vry clean, $500/80; RCA
243471 PA tuning screw for BTF-10E, black
nylon, new, $75/80. K Eilert, KWED, 609 E
Court St, Seguin TX 78155, 512-379-2234.

Shure SR-107 graphic EQ, 10 band, rack
mount, excel cond, $125; DOD-Digitech 831-
C 31-band graphic EQ, as new, $150; DOD-
Digitech 855 4-chnl mixer, as new, $150; Rane
PE-15 5-band parametric EQ, as new, $250;
buyer pays shipping. B Leslie, Pro Rerdng
Service, 13709 Maple Leaf Dr, Cleveland OH
44125. 216-662-1435.

Gemini 6-chnl stereo mixer (2), aimost new,
$250/both+shipping. J Deering, Great Com,
114 Walton Ferry Rd SE #B, Hendersonville
TN 37075. 615-264-2886.

Fairchild 658 springfrack mount reverbs (2
ea), BO. B Arnold, 700 Prod, 105 Dorado
Court S, Middle island NY 11953. 516-924-
9020.

Dolby 361 Type A NR, new stereo pair, $1400;
dbx K9-22 cards for above, $250 pair. E Davi-
son, 135 N Illinois, Springfield 1L 62702. 217-
787-0800.

LIMITERS

Want to Seil

Durrough DAP-310 tri-band audio processor
(2), for AM/FM brdcst use, vge, $325
ea+shipping. B DeFelice, DeFelice Prod, 93-
2R Fowler St, New Haven CT 06515. 203-397-
2595.

Spotmaster CLA 20/40A compressor/limiter
(2), wimanual, $275/both. K Gutzke, 7134 15th
Ave S, Minneapolis MN 55423, 612-866-6183.

Howe Phasechaser Series 2000, corrects
phasing probs in stereo tape systs & phone
lines used in EQ prog lines & STLs, BO. D
Donovan, KCGR FM, 1620 American Bank,
Corpus Christi TX 76226. 512-888-8555.

BEE

Optimod 8000A
$1495 & UP

414-482-2638

CBS Stereo Volumax peak controller, older
creme-colored unit, no front covers, manual,
$150. S Callahan, WCEG, 1120 Pinellas Bay-
way, St Pete FL 33713. 813-821-9549.

Audio Design Transdynamic stereo brdcst
limiter, can control up to 6 add'! limiters for
3-band limiting, never used, wiuser-service
manual, $650+shipping. M Shea, Precision,
POB 723, NY NY 10276. 212-989-2684.

Auditronics 201 rms/peak limiter, $500 ea;
API 525 limiter, $340 ea. M Linett, Yr Place
or Mine, 1600 Las Flores Dr, Colendale CA
91207. 818-244-1909.

CBS Audimax stereo compressor, $200/B0;
CBS Volumax stereo limiter, $200/B0;
$350/both; also, (2) Marti CLA-40H
compressorimiters, mono, $75 ea/BO. B Wil-
liams, KPSM, 2009 W Gary, Broken Arrow OK
74012, 918-455-9522.

Orban 464A Co-operator transparent
AGC/limiter, excel cond, $600/BO; Texar RCF-
1 replacement card 5, $350. M Osborne,
WKSQ, POB 9494, Ellsworth ME 04605. 207-
667-7573.

Quad-8 Cleg compressor/limiteriexpander
fgate modular units, console/rack mountable,
not used, $150 eaftrade. J McLane, Oddeo
Eng, 115 W Gutierrez, Santa Barbara CA
93101. 805-963-3941.

CRL SEP400B, Iw hours, clean, excellent
shape, wimanual, $350. P Hess, 134 Derovent
Dr, Pittsburgh PA 15237.

Gates Solid Statesman, needs parts, $50.
G Muse, KMRF, POB K, Marshfield MO
65706. 417-468-6188.

Pacific Recorders ML-FM multi-imiter, works,
BO; CBS Volumax 400, BO. B Schloss,
KRRO, Sioux Falls SD. 605-335-6500.

Gates Solid Statesman, $275. P Wells, KJOY
San Diego, 619-238-1037.

Optimod 8100A/ST audio processor, BO. L
Penke, WKTT-FM, POB 26. Cleveland WI
53015. 414-693-3103.

CRL FM4 system, SPP-800, SEP-400A (2),
SMP-800, Dynafex DX-2 NR unit, $2600; Val-
ley People 440, gd cond w/manual, mic
processor, $250; URE! 535 stereo EQ
wimanuals, gd cond, $200. Donovan, KSKS,
5265 W Magill, Fresno CA 93722. 209-233-
9393,

dbx 165 comp/limiter stereo pair {2), new,
$350 ea. E Davison, 135 N lllinois, Springfield
IL 62702. 217-787-0800.

Want to Buy

Gentner Audio Prisms stereo pair, late
generation pref. P Christensen, WIVY-FM,
3101 University S, Jacksonwille FL 32216. 904-
721911,

Urei LA-3A/LA-2A compressorflimiter, prefer
operating cond, need (2). R Kaufman, Pams
Prod, POB 462247, Garland TX 75046. After
3PM: 214-271-7825.

CRL PMC-200-800-900 AM fimiter, mono. P

Palagona, WSKW, POB 159, Skowhegan ME
04921, 2074745111,

October 23, 1991

Greg Labs 2530 tri-band compressor/flimiter,
check your junk rooms. J Mauk, KMJ/KSKS,
1110 E Olive Ave, Fresno CA 93744. 209-266-
5800.

Orban 8100A, fair/gd cond, will pay cash. F
Vobbe, WLIO TV, 1424 Rice Ave, Lima OH
45805. 419-228-8835.

Optimod 8000A, will pay cash, leave mes-
sage at 703-276-0125.

MICROPHONES

Want to Sell

Arrakis MK-5 5 mic amp to 5 line-level 600
R outputs, will mix to sngi 600 R out, requires
415 VDC. M Friend, WTJU, 804-924-0885.

RCA 44 vintage ribbon mic, late 50s model,
works well, $375/80; Shure SM-7, used few
hrs, like new, in case, $350. Davis, MCP, POB
521, Newberry SC 29108. 803-276-0639.

RCA 77DX vintage ribbon mic, excel cond,
BO. R Kaufman, Pams Prod, POB 462247,
Garland TX 75046. After 3PM: 214.271-7625.

AKG D190ES dynamic cardioid, on/off switch,
new cond, complete, $100; (4) Altec C71 om-
ni condenser, fiat response, excel for record-
ing, 0-30 db attenuator selector, vgc, $125. A
Allegra, Calvary Baptist Church, 1360 Valley
Forge, Lansdale PA 19446. 215-368-4444,

Neumann U67 (5), various cond, $1500-2400;
also, U87, $1250; SM2, $2400; accessories.
M Heleiak, Milwaukee Sound, 610 N Water
St, Milwaukee W1 53202. 414-272-7085.

Altec 639 (2), classic ribbon Y dynamics,
$400 ea. L Beigel, On-Cue-Rerdng. Call/fax:
800-726-9813.

EV RE-20, mint cond, $275; Valley People 400
mic compressor, vge, $300. B Hanson, 314-
449-8433.

Shure 530 omni-dynamic (5), w/12" long bar-
rel, built for interviews, guaranteed wrkng, $25
ea, $100 all+UPS. E Davison, 135 N llfinois,
Springfield IL 62702. 217-787-0800.

Electro Voice 644 shotgun mic, $140; Elec-
tro Voice 664A variable D dynamic, indust
standard, $100; AKG D-310 dynamic, $100; all
like new, complete, no blems. C Keith, ALI,
POB 313, Keane NH 03431. 603-352-8460.

Sennheiser 421 wicase, $200. J Lang, PS,
Box 4085, Anchorage AK 99501. 907-333-
2221.

EV 635A, as new, orig box & access,
$50+shipping. B Leslie, Pro Rerdng Service,
13709 Maple Leaf Dr, Cleveland OH 44125,
216-662-1435.

Telefunken/Schoeps CM-61 tube mic, very
rare, uses std 6AUG plug-in tube, wio ca-
bles/pwr supply, mint cond, $975/BO. R Katz,
Allegro Sound, 15015 Ventura Blvd, Sher-
man Oaks CA 91403. 213-859-5543.

Beyer 101 omni mic, gd cond in case, $100.
P Paquin, Sound Dynamics Assoc, Box 132,
Acushnet MA 02743. 508-763-3447.

EV 1776; RCA 44DX; Altec Salt Shaker;
$225/all+shipping. J Deering, Great Com,
114 Walton Ferry Rd SE #8B, Hendersonville
TN 37075. 615-264-2686.

Sennheiser 441-U new in box, $200.
Donovan, KSKS, 5265 W Magill, Fresno CA
93722. 209-233-9393.

Shure Uniron 330 vintage late 40s-early
50s ribbon mic, excel cond, wloriginal box
& spec sheet, $275. J Lee, JL Prod, 208
Hampton Circle, Jupiter FL 33458. 407-575-
1828.

AKG D224E (8), all need about $200 in
repairs, $150 ea/BO. G Tyson, AMP Rerdng,
307 W Main St, Maple Shade NJ 08052.
609-667-1667.

Shure SM57, special made 12" dynamic,
perfect, $75; (2) Shure 548 special made
117, as new, $75 ea; Shure SM82 12" inter-
view cardioid, line level out, new, $100;
Shure wireless hand-held WISHT/58/W20R,
1000" range, 1778 MHz, new, $525; (2)
Shure SM54 dynamic quality mic, mint cond,
$150 ea. E Davison, 135 N lilinois, Spring-
field IL 62702. 217-787-0800.

Altec M-11 pwr supply system for '48 era
tube mic, $125%rade. J McLane, Oddeo Eng,
115 W Gutierrez, Santa Barbara CA 93101.
805-963-3941.

Presto 45 rpm adapter sleeve for 6N disc
cutter, new; manuals: Sencore tube con-
ductance analyzer, Sams transistor sub
bootk #8 & #6, RCA tube manual. Mr. Oliver,
212-874-7660.

EV 630/635 wicable; RE10 EV-desk mics,
EV & Shure all very reasonable; baby booms
(3). Mr. Oliver, 212-874-7660.

Want to Buy

RCA 44 & 77 mics, prefer chrome, will con-
sider TV grey; also, 770X desk stand. R
Kaufman, Pams Prod, POB 462247, Gar-
land TX 75046. After 3PM: 214-271-7625.

AKG C-12/412/414, tubular/diamond-shaped
body; Synchron AUTA; Fairchild F-22; RCA
KU3A. M Heleiak, Milwaukee Sound, 610
N Water St, Milwaukee WI 53202. 414-272-
7085.

Telefunken/Schoeps CM-61 tube mic pwr
supply & cable. R Katz, Allegro Sound, 15015
Ventura Bivd, Sherman Oaks CA 91403. 213-
859-5543.

MISCELLANEOUS

Want to Sell

Sparta Corp audio & RF tech manuals,
callfwrite for list. D Peluso, KJUL FM, 2880
E Flamingo Rd Ste E, Las Vegas NV 89121.
702-732-2200.

Zercom MAX-Z, brand new, never used, must
sell, $450; Telex headset, vgc, $100. A
Smothers, 803-365-9268.

UTC HA-108X multi-tap micAine/matching
xfmr (20); (12) A39; (10) A20; (2) Langevin
PS4800 48 V supply; {2) Kepco PAR24 24 V
supply; (25) Daven 600 ohm ladder aftenua-
for. M Heleiak, Milwaukee Sound, 610 N Wa-
fer St, Milwaukee Wi 53202. 414-272-7085.

COMREX

RENTALS

1, 2 and 3-Line Systems
Call Steve for details
Silver Lake Audio
(516) 623-6114

IGM Silent Sensor; IGM keypad controller
wibattery back-up; Auto Gram SG14 se-
quence drawer; Auto Gram SG258 memory
drawer; Auto Gram AS14 audio switcher; Au-
fo Gram RT-5 network join clock. G Gilbert,
CSRG, POB 50539, Denton TX 76206. 817-
380-0229.

Phasemaster T7500 3-phase converter,
$2000. R Murphy, 602-855-1051.

GKI K80 17/2" tape eraser, rack mount, top
shape, $450. Gene Sive Prod, 619-749-7662.

Potomac FIM21 AM FS meter, excel cond.
Kevin/Corey, 512-345-9300.

RDG FR-10 flanger, rack mount, works OK;
TWR DIML-865 twr-top mounted med/lw in-
fensity strobe light system (2), w/190" cable,
dual lighting controller, etc, used couple
mnths, in dry storage. C Freinwald, KBSG,
Seatile. 206-343-9700.

Ellason E250 color weather radar, complete
system provides adjustable range, sensitivi-
ty. antenna titt, automatic operation, assume
remaining debt only. B Beasley, WIMH-FM,
4002-E Spring Garden St, Greensboro NC
27407. 919-855-6500.

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, Atin:

POSITIONS WANTED

Prog/promo asst w2 yrs maj market exper
& college degree seeks similar/more adv pos,
ambitious, creative & responsible. S Waller,
26415 Basswood Ave, Rancho Palos Verdes
CA 90274. 213-375-4494.

Engineer exper in all areas, studio construct,
hi-pwr FM, directionals, automation. Paul,
904-654-1697.

Have 10-share rated prog, nostalgia, big
band, trivia format, seeking shortwave, intern'l
or syndication brdcstrs, 20 yrs exper. R But-
ler, 401-635-2533.

Losing Oldies time slot on FM college sta-
tion, seeking weekends to continue show. D
Hogenmiller, 4612 Theiss Rd, St Louis MO
63128. 314-894-8194,

20+ yrs radio/TV: anchor, sls mgr, PD, ND,
etc, seeking mgtiownership, family man, ham.
Al, 405-242-4800 eve.

Country jock wiexper in #1 stations seeking
any FT pos in Austin/San Antonio area, top-
notch refs. C Jones, 915-365-2313.

Engineer w/i20+ yrs exper & personal com-
mitment to AM radio seeks CE pos. J Pearce,
POB 17502, Colorado Springs CO 80935.

Creative, respon air talent w/6 yrs exper seeks
challenging, stable pos, versatile skills w/mar-
ketable personality & a winning attitude. Ran-
dy, 919-275-3498.

Quality air talent w/2 yrs exper in college ra-
dio seeking commercial station pos in MO.
Kim, 314-635-0020.

DJ, all formats, 5 yrs exper, seeks pos in CO,
AZ & CA, some prod exper. 602-493-5312.

15-yr host of oldies show on college FM lost
time slot, seeking weekends wiin radius of St
Louis. D Hogenmiller, 4612 Theiss, St Louis
MO 63128. 314-894-8194.

Medium/major market wanted, 22 yrs exper,
i.e. KFYI-Phoenix & KQIP-Odessa TX, TWVO,
prod director. R Lane, POB 2764, Odessa TX
79760.

Attn N Mich FM owners, want long term mar-
ket dominance, untapped nat’l accounts, pro
image, reduced overhead, spin of income,
nat'l recognition? Joseph, 517-379-4803.

EMPLOYMENT SECTION

HELP WANTED: Any company or station can run ‘“‘Help Wanted" ads for
$1.50/word or buy a display box for $55/column inch. Payment must accom-
pany insert, use your MasterCard or VISA, there will be no invoicing. Blind
box numbers will be provided at an extra charge of $10. Responses will be
forwarded to listee, unopened, upon receipt. Call 800-336-3045 for details.

POSITIONS WANTED: Any individual can run a ‘‘Position Wanted'' ad, FREE
of charge (25 words max), and it will appear in the following 3 issues of Radio
World. Contact information will be provided, but if a box number is required,
there is a $10 fee which must be paid with the listing (there will be no
invoicing). Responses will be forwarded to the listee, unopened.

Run it lean, exper radio pro knows how fo
Iwr overhead, increase sales/audience, former
ownerioperator lkng for new challenge, reply
in strictest confidence. MMAS, POB 77,
Spofford NH 03462. 603-256-6929.

Straight anncr w20 yrs exper seeks On-Air
pos wimature station, NW AR, SW MO, NE
OK. T Horne, 501-337-7218.

HELP WANTED

If you are looking for
broadcast professionals
to work for you, the people
you are looking for are
looking through Radio
World. For information on
Help Wanted ads, call
Simone at 703-998-7600.

Mail To: BROADCAST EQUIPMENT EXCHANGE
PO Box 1214, Falls Church, VA 22041
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BEE"

W. LEE SIMMONS
& ASSOC,, INC.

BROADCAST
TELECOMMUNICATIONS
CONSULTANTS

1036 William Hilton Pkwy
Ste 200F
Hilton Head Is., SC 29928

Moffet,
Larson &
Johnson, Inc.

Engineers

Two Skyline Place
5203 Leesburg Pike # 800
Falls Church VA 22041
703-824-5660
800-523-3117

EVANS ASSOCIATES

Consulting Communications Engineers

FCC Applications, Design
& Field Engineering

R A Enal ol
9 9

216 N. Green Bay Rd.
Thiensvllle, Wl 53092

(414) 242-6000

1306 W. County Road. F,
St. Paul, MN 55112
(612)631-1338 *‘Member AFCCE"

(803) 785-4445 Member AFCCE Member AFCCE
Consulting Communications SOFTWARE go%ﬁzﬁ.v ENGINEERING, INC.
Engineers he
T i man |FM_CHANNEL SEARCH | & Optimization of
¢ FCC Applications and Field FM Database pool «Analysis for New M‘_
Engineering Site Relocation, And Upgrades
¢ Frequency Searches and MSDOS AM FM TV LPTV
Coordination EGA Graphics-Color Wireless Cable
o AM-FM-CATV-ITFS-LPTV Broadcast Technical - W”"W )
o\ OWL ENGINEERING, INC. Consulting *Fleld Work <Expert Testimony
w B:l:‘ngemler 9049 Shady Grove Court

v

Consultant
1600 Picturesque Drive
Cedar Falls, IA 50613
319-266-8402

Gaithersburg, MD 20877
(301) 921-0115 Fax:(301) 590-9757
Member AFCCE

¢ Teletech,iInc.

BROADCAST CONSULTANTS
AND ENGINEERS

* FCC Applications & Field Engincering

* Frequency Searches & Coordination

® Tower Erection & Maintenance

* Facility Design & Construction

CONTACT:
Kenneth W. Hoehn

23400 Michigan Ave
Dearborn. MI 48124

(313) 562-6873

T.Z. Sawyer
Technical Consultants
1-800-255-AMDA
AM Directional Antenna Proofs

AM-FM-TV-LPTV

FCC Applications & Exhibits

Station Inspections

6204 Highland Drive
Chevy Chase, MD 20815-6610
Telefax 301-913-5799

RADIO SYSTEMS
ENGINEERING
FCC Applications ® Design
* Installation * Field Service
Experienced & Affordable

4289 Roanridge
Las Vegas, Nevada 89120

24 Hr: (702) 454-2085

FAX: 702-898-8731

Don’t
gamble

OE‘ with your

advertising dollars.

Advertise in Radio World
and reach 18,000 +
subscribers. Call
1-800-336-3045 today!

Lahm, Suffa & Cavell, Inc.
Consulting Engineers
o Interference Resolution
® Coverage Improvement
® RF Hazard Studies
® Custom Software
* AM Antenna Improvement
o Former Chief Engineers
® Suburban Washington Based

3975 University Dr.. Suite #450
Fairfax, Virginia 22030
Phone 703-591-0110
Fax 703-591-0i15

Huntsville Antenna
Engineering

There is hope for AM radio!
AM station unipole antennas with
circular polarization & beam tilt.

Broadband your present

AM tower Series R shunt fed.

205-353-6747

Kenneth Casey
Consulting Radio Engineer

bliched

recently census data requi

* On-Line Services

1990 POPULATION COUNT for PC ["

Our 1990 POPULATION COUNT for PC program utilizes the most ™~ P
p d for FCC filings for the next
decade. Call today for more information. We also offer:

* Real World Propagation™ Studies

3 Second Terrain Data on CD-ROM
¢ FCC's AM, FM & TV Databases

Communications Data Services, Inc.

Richard L. & Richard P. Biby,
Principals

6105-E Arlington Blvd. * Falls Church, VA 22044 * (800) 441-0034

MIRKWOOD
ENGINEERING

Rural & Remote Site
Field Engineering

50 Park Ave.
Claremont, NH 03743

603/542-6784

For your next remote event rent the:
GENTNER EFT-3000

—or —
COMREX 3XP/3XR
3-line frequency extender package
wiShure SM-7 studio mics,
Dwight Weller
WELLER AUDIO-VISUAL
ENGINEERING

¢ High Quality RF Components

e Custom Antenna Tuning Units
¢ Custom Directional Feeder Systems
¢ Field Instaliation Services
¢ Replacement Parts for CSP Inc, and
Vector Technology Inc. Components and Systems
¢ Limited Supply of VTI FM Transmitters and Accessories

PHASETEK INC.
PO. Box 193 Fountainville, PA 18923
Phone: 215-249-1977

YOUR NUMBER ONE SOURCE!

Baltimore, Maryland

Where In
The World
Are You?

Reach radio professionals
worldwide by advertising in
Radio World's international
edition. Call Simone for
more information.

1-800-336-3045

Eastern Tower Erector
“We climb anywhere, anylime!”

PO. Box 007
Sharptown
Maryland 21861
Erection
Maintenance

1-800-832-2366 or 1-301-883-2030

RADIO & TV

Painting, Lighting,
Maintenance & Repair
INTERSTATE

TOWER SERVICE

Todd Callahan
5913 Bermuda Dr.
Boise ID 83709

208-385-0896

Contact Radio World Newspaper for availabilities.

P.O. Box 1214 « Falls Church VA 22041

Radio World 35

MISCELLANEOUS ... WTS

Sony RMM501 rack mount kit (5), new Type
5, never used, (2) in orig boxes, $800. D Jor-
dan, WOTM Inc, POB 3417, Jackson TN
38303, 901-668-1153.

Several audio xformers: Ampex 15095 &
4580116-20, Triad A10J & A11J, $156a. S
Lawson, KAK Prod, 928 Hyland Dr, Santa Ro-
sa CA 95404, 707-528-4055.

GKI K80 1/2" tape eraser, rack mount, top
shape, $450. Gene Sive Prod, 619-749-7662.

MONITORS

Want to Sell

TFT 723 AM mod mon wipreselector, $600/BO.
S King, KATP-FM, 140 W, Amarilio TX 79110,
806-355-9777.

McMartin 4500A FM stereo mon. G Gilbert,
%G. POB 50539, Denton TX 76206. 817-380-

McMartin TBM3700 FM mod mon & matching
TBM200A stereo mon. B Schioss, KRRO, Sioux
Falls SD. 605-335-6500.

e Exciters

Joe McClish
Corpus Christi, TX

R
2 NEW & USED
¢ e Towers ¢ Antennas
e STl's e Transmitters

e Transmission Line
¢ and lots more

Let us be your one-stop shopping.
We have used towers from 100’ to 1000".
We also have all your AM needs.

Economy RF Construction Company

We Have Access To

Stan White

(512) 892-1126

Circle 102 On Reader Service Card

Blower, BVD B25A, rack mounting, 2 speed,
gd cond, $35. E Davison, 135 N lliinois,
Springfield IL 62702. 217-787-0800.

Radio Design Labs pods to make up (2) au-
dio control boards, modular design, new, un-
used, $10,000 FOB; Sparta Elec Corp misc
andio & RF tech manuals; calliwrite for compl
list. D Peluso, KJUL FM, 2880 E Flamingo Rd
Ste E, Las Vegas NV 89121, 702-732-2200.

Problem(s) With
Your Small

Market Station?

If we can’t help, we
know somebody who
can. Write, phone or
FAX for brochure
describing our services.
No obligation.

SMALL MARKET
RADIO SERVICES

(Bob Doll) 275 19th St.
Otsego, MI 49078
Phone: 616 694 9357
FAX 616 692 6789

Reasonable advice & help
at Reasonable Rates

Money maker/PR. Telephone based
timetemperature/weather announcer. Start-
ing at $3,495. Demo: 605-343-7300. Info: FAX
605-892-2669.

Digital LED up timer (5), 2", resets to 0 when
9:59 is reached or momentary closure made,
self-pwrd, $57.50 ea prepaid, UPS. D Peluso,
KJUL FM, 2860 E Flamingo Rd Ste E, Las
Vegas NV 89121. 702-732-2200.

Want to Buy

Longframe patch cords, sngl plug, 3
conductor, 1/4" TRS (18"-38"); also, Xmas
tree terminal blocks, 120 terminals, F
Badeaux, Musik Faktory, 1812 Procter St, Pt
Arthur TX 77640. 409-982-7121 5-8PM COT.

Records from 50s & 60s, 45 & 33 rpm, esp
obscure non-chart items, $50-81 ea, refer-
ences avail. B Berry, Karavan Brdcstng, 13
Montgomery Pl, Conroe TX 77384, 409-273-
2801.

Jazz record collections, 10" LP12" LP be-
bop, swing, dixie, highest prices paid. B Rose,
Program Recdgs, 228 East 10th, NYNY
10003. 212-674-3060.

Want to Buy

Belar AMM2/3 or Harris AM30. George,
WNQM, 4647 Old Hydes Ferry Pk, Nashville
TN 37218. 615-255-1300.

FM mod mon, late model, tuned to 935,
reasonably priced. B Crane, WLIL, POB 340,
Lenoir City TN 37771. 615-986-7536.

FM mod mon. D Van Zendt, WJLU, 2596 SR
44, New Smyrna FL 32168. 904-427-9000.

Gates & RCA 1950 AM mod freq mon serv-
ice manuals. L Scott, POD 1449, Highland Ci-
ty FL 33836. Eve: 813-533-4654.

Any older McMartin mod monitors. C
Goodrich, 11435 Manderson, Omaha NE
68164. 402-493-1886.

MOVIE PROD EQUIP

Want to Sell

Cinema Products GSMO, 16mm reflex, Ang
15-150 200m, batts, chargers, 2 mags, hand-
grip & shoulder pod, Zero case, excel cond
wimanual, $4995. R Sumner, CAVU Corp,
3322 Applegate Ct, Annandale VA 22003.
703-560-0233,

Cine Kodack Special Il, 100' mag lens &
case, vge, clean, 16mm, $250. C Potorti,
Potorti Video, 10005 Lacy, Morrisville PA
19067. 215-945-3990.

Bolex H165 (2), w/400" mag port, drive & mag
motors, battery packs, 17-85mm zoom wirt an-
gle view finder, voltage regulators. K West,
SRSU, Dept Fine Arts/Comm, Alpine TX
79832. 915-837-8219.

Want to Buy

Mitchell 16/35mm, other pro 16/35mm incl
Arri, Aaton, CP; optical prntrs esp Research
Products 1000, 1001, Acme, Oxberry; cine lab
equip incl sensitometers; sm to med 16 or
16/35mm processing machines; optical rcrdrs;
Steenbecks; gd cine optics, Zeiss, Ultra-T, An-
genieux, Cooke; Zeiss 95mm Distagon,
reasonable, fair cond; wili consider any film
equip. J Kreines, DeMott/Kreines Films, 5330
Kennedy Ave, Millbrook AL 36054. 205-285-
6179,

Javelin sm night vision device, or equiv, pre-
fer 2nd generation C-mount, anything consid-
ered. J Kreines, DeMott/Kreines Films, 5330
Kennedy Ave, Millbrook AL 36054. 205-285-
6178,

RECEIVERS &
TRANSCEIVERS

Want to Sell

Fairchild Dart-384 digital audio rcvr, Satcom
1-R cards, $5000. WKTT, 414-693-3103.

DOES YOUR STATION SOUND COMPETITIVE?
DO YOU WANT IT TO SOUND FULLER, & DYNAMIC?
DO YOU WANT YOUR LISTENERS TO “FEEL IT"?

We do “'stem to stern”” audio consulting and we
will make your audio tops! —ROCK—
COUNTRY—CHR— PETER’S TECHNICAL
SERVICE, JAY, MAINE Call the “HOT"’ LINE
207-645-3019. Coast-to-Coast. 800-252-0058.

Circle 120 on Reader Service Card

Motorola Pagecom & Director pagers (18),
on 154.25 MHz, wi(3) spares, parts, chargers,
reeds, & batteries, xmtr & pager manual incl,
$400; Yaesu FTT-4 touch tone pads for hand-
held FT-23, FT-73, FTH2005 FTH7005,
FTH2008, FTH7008, $10 ea. P Russell, Bow-
doin Coll, Sills Hall, Brunswick ME 04011. 207-
725-3066.

AM STEREO RECEIVERS

Portable, Home/Studio, Auto

RRADCO GROUP
708-513-1386

Marti AR-10 receiver (4); (3) 2-way radio at
161.64 wibase. T Noordyk, 616-924-4700.
Wacom WP-641 VHF duplexer, on 154 & 155
MHz, will tune to 150-156 easily, like new,
$350. P Russell, Bowdoin College, Sills Hall,
Brunswick ME 04011.

Yaesu FRG7700 comm rcvr, 10 kHz-30 MHz,
wlo memory freq, digital readout,
AM/FMISSB, mint cond, $350; Kenwood
R1000 comm revr, 10 kHz-30 MHz, digital
readout, mint cond, $300. E Davison, 135 N
linois, Springfield IL 62702. 217-787-0800.
Motorola Moxy 25 W SS under-dash mobile
radio (3), on 161.640 MHz, w/base station mic
& pwr supply, base station vertically polarized
antenna w6 dB omni-directional gain & ad-
justable radiation pattern, much more,
$1000/B0. B Williams, KPSM, 2009 W Gary,
Broken Arrow OK 74012. 918-455-9522.

High quality micro-miniature 67 kHz SCA
decoder, about 17 square, prewired and ready
fo install, $15. D Jackway, Background Mu-
sic Eng, 5742 Fairoak, Springfield MO 65810.
417-881-1846.

GE MPI (2), UHF hand-helds, 2 W, 2 chnl, xtra
batteries, chargers, $150 both. P Russell,
Bowdoin College, Brunswick ME 04011. 207-
725-3066.

Precision PE112A AM/FM tuner, rack mount-
ing, SS, gd cond, $35. E Davison, 135 N II-
linois, Springfield IL 62702. 217-787-0800.

Want to Buy

Sony SRF-A100 AM stereo radio. Ralph, 55
K-USA, St Louis MO. 314-997-5594.

Realistic STA-2100D FM/AM tuner w/ull con-
trols & 240 W amp, 120 Wichnl. L Van Luven,
WGMC, 60 Rochetle St, Rochester NY 14612,

REMOTE &
MICROWAVE EQUIP

Want to Sell

Moseley 600 system, excel cond, revr recent-
ly tuned by mfr, $3600. G Faltus, WZMX, 100
Executive Dr, Farmington CT 06032. 203-677
6700

Moseley PBR-30 30-chnl wireline remote,
wrkng when removed, $600/BO. R Brace,
WGY AM/FM, POB 1410, Schenectady NY
12301. 518-381-4800.

TFT 7601 digital remote w/SCA gen for con-
frol via STUwire line {any voice-grade chnl
from 300 Hz-3 kHz), wmanual, BO. D
Donovan, KCGR FM, 1620 American Bank,
Corpus Christi TX 76226. 512-888-8555.

Moseley TRC 15AW remote control system,
gd cond, $500. G Gitbert, CSRG, POB 50539,
Denton TX 76206. 817-380-0229.

Marti RMC-2AX 25-chnl, gd cond, manuals,
$500/BOftrade, D Willey, Lie Brdcstng, POB
96, John Day OR 97845, 503-575-1840.
Telephone equip: ADC 109D & 109H repeat
coils, 4 primary & secondary terminals,
600/900 ohm, use bridgedAerminated, $10 ea;
Wescom 2/4 wire balanced hybrids, gd null
features, make grt falk show phone syst, $50
ea. R Weaver, WHEVAM, Creech Rd, Garner
NC 27529. 919-552-9357.

Microtrak 6444 3-chnl stereo audio mixer
wiTTs, needs tone arms, $1000/BO. Don,
KCKN-KBCQ, POB 670, Roswell NM 88202.
505-622-6450.

Hallikainen DRC-190, brand new deluxe R/C
wicomputer, printer, CRT, all manuals, $1200;
Moseley TRC-15 studio & xmir units w/manu-
als, set-up for Teko, wrk grt, $400. J Salov,
SHGRWUPS, 517-740-1165.

Hallikanian PCC180 processing control com-
puter, permits automatic logging operating
w/Moseley TRC-15 remote system, wrkd grt
when removed in '89. C Freinwald, KBSG,
Seattle. 206-343-9700.

Gates RDC-10 remote, pius 1 for parts, $100;
(2) Comrex telephone coupler with 1/4” line
out jack, $50 ea. B Williams, KPSM, 2009 W
Gary, Broken Arrow OK 74012. 918-455-9522.
Moseley MRC1600 remote w/16 chnl con-
troltelemetry/status, gd cond, BO. P Defaney,
WOSX, Box 921, Marshfield W1 54497. 507-
895-2065.

TFT 7601 systems: (2) 7601-C & (2) 7601-R,
both complete, excel cond, vry cin, $1600/BO.
C Jennings, WQLA, Box 1530, LaFollette TN
37766. 615-566-1000.

Moseley TRC-15 remote control system, 12
yrs old, wrkng fine, gd cond, $750. M Clites,
WCBC, Box 1290, Cumberland MD 21502.
RCA BTR-30A remote system, suitabie for
parts, make offer. B Schioss, KRRO, Sioux
Falls SD. 605-335-6500.

Gentner SPH-3 Phone System telephone in-
ferface, never used, $380. B Hickman,
WMFM-FM, POB 16928, Hattiesburg MS
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Moseley PCL-606/606C manuals (4 sets),
new, $35. K Eilert, KWED, 609 E Court St,
Seguin TX 78155, 512-379-2234.

Moseley PCL 505C STL system, w/xmtr, re-
cever & antennas, on 951.0 MHz, gd cond,
upgraded to comply w/FCC STL rules.
Dan/Paul, KRDI, Decorah IA 52101. 319-382-
4251.

Moseley SCG-8 FM subcarrier gen & SCD-
8 FM subcarrier demod, 110 kHz, like new.
P Baitlon, 612-222-5555.

Moseley MRC-1600 digital remote, $2000. L
Penke, WKTT-FM, POB 26, Cleveland WI
53015. 414-693-3103,

Marti RMC-20 remote system, cosmetically
lacking, functionally perfect, wi(d) RYST re-
lay panels, all manuals, $500. S Schweiger,
WXLO FM/AM, 146 Worcester Ctr, Worcester
MA 01608. 508-752-1045.

Want to Buy

Moseley STL system for FM. T Noordyk, 616-
924-4700.

Marti STL 8 stereo STL system, reasonable.
J Ingram, WBLE, Hwy 6 W, Batesville MS
38606. 601-563-4664.

Moseley PCL 505C, Marti or TFT 950 MHz
STL equip for export, priced right. K Austin,
Austin Brdcst, 1101 Hwy 81 N, Marlow OK
73055. 405-658-3330.

Marti 26 MHz xmtrs & receivers w/imanuals,
will consider 161 MHz wiright price. F Vobbe,
WLIO TV, 1424 Rice Ave, Lima OH 45805.
419-228-8835.

SATELLITE EQUIPMENT

Want to Sell

Scientic Atlanta 7300/7325 wideband BPSC
revr & digital processing unit, (2) 15 kHz
decorder cards, 75 kHz card, excel cond,
$4500. Tom/Harry, KTMC, POB 848,
McAlester OK 74502, 918-426-5300.

Scientific Atlanta satellite rcvr system
wiVoice Cue, Data, SEDAT & 15/7.5 kHz DAT
cards installed, used by NBC
Talknet/ABC/CBS sports affilliate wiswitcha-
ble crystals, $5500. J Zecherle, WKTS, 414-
457-5561.

Scientific Atlanta DAT-32 receiver, 15 kHz
stereo audio card for use wiall major networks,
like new cond, $1000/BO. Chip, KCPS, POB
946, Burlington IA 52601. 319-754-6698.

Wegener 1601, w/SMN cards, ready to wire
up, $800. G Muse, KMRF, POB K, Marshfield
MO 65706. 417-468-6188.

Drake ESR 2240 sateliite receiver, receives
ANV signals. P Baillon, 612-222-5555.

CA Microwave satellite receiver mainframe
wiPS 01 pwr supply module, SQ 01 cue chnl
module, (3) SD 153 prog chnl modules wifreq
of 64.0 MHz, 64.4 MHz, 76.7 MHz, 779 MHz
(primary), wrkng when removed, $1500/BO.
K Eilert, KWED, 609 E Court St, Seguin TX
78155. 512-379-2234.

Wegener 1601 satellite receiver for SMN
Stardust, compi w/all cards & manuals, $1200.
S Schweiger, WXLO FM/AM, 146 Worcester
Ctr, Worcester MA 01608. 508-752-1045.

Fairchild DART-384 digital audio rcvr, Satcom
1-R cards, $5000. L Penke, WKTT-FM, POB
26, Cleveland W1 53015. 414-693-3103.

CA Microwave AD-2 downconverter for sat-
ellite system, $200/BO; Amplica CD-304302,
LNA, 120° s/n 558, $75/BO. K Eilert, KWED,
609 E Court St, Seguin TX 78155. 512-379-
2234.

Want to Buy

Fairchild Dart 384 receiver widown convert-
er. M Rollings, Rollings Comm, POB 882, St
Louis MO 63006. 314-726-9595.

Varian or MCI pwr supply for Klystron TV up-
link, need 8200 V at 1 amp, 3 phase reg; al-
50, 5 meter TV uplink dish antenna, C-band,
folding on trailer OK. U George, Ugly George
Satellite TV, 314 W 52 St, NY NY 10019. 212-
969-0240.

Satcom 1-R 7325 75 kHz decoder, will trade
Satcom 1-R 7325 digital processing unit, 15.0
kHz, dual audio decoder, never used. J
Swartz, WCSM AM/FM, Meyer & Schunk
Rds, Celina OH 45822. 419-586-5133.

Scientific Atlanta 6600 satellite receiver. J
Wagner, WMBI AM-FM, 820 N LaSalle Dr,
Chicago IL 60610. 312-329-4279.

Scientific Atlanta Unistar AM-only format re-
ceiver. C Tarkenton, WCOHWMKJ, 154
Boone Dr, Newnan GA 30263. 404-253-4636.

SOFTWARE

Want to Sell

POWERFUL PC SOFTWARE
COUNTPOP 1990 US Census

Find coverage area population
INTERCHK (FCC’'s FMOVER)
Uses graphics to display Service &
Interference contours over US map
QCHANNEL & FCC FM database
FM channel search program
SEARCHFM & FCC FM database

Deluxe graphics over Map, Mouse & zoom

CONTOUR {w/NGDC interface)

Radio/TV combo: oid dependable AM & new
LPTV in gd market in E NC, nice buildings
& acreage, new twr & new TV studios,
$450,000 w/$100,000 down, owner financing.
919-965-5328 after 7PM

Class A, WIST 94.3 FM, Lobelville TN w/50
kW CP on hand is once again being offered
at areasonabie price of $150,000. We will con-
sider $50,000 down, balance on easy terms
wireferences required. Located 1/2 way be-
tween Jackson & Nashville TN, just 10 miles
south of 40 & the famous Loretta Lynn's Dude
Ranch. Call for appointment today & inpsect
this nice facility. Bill Coleman Jr, 615-593-
2294,

AM daytimer in NE TN serving § counties,
1 kW, county of license population: 45000+,
vry lw operating overhead, relatively new stu-
dio facilities in modern mall, Continental
314R, AM xmtr, less than 5 yrs old, station
owns satellite facilities, terms neg wism down
payment, shown only by appt, ref req'd, seri-
ous ing only. B Mountjoy, POB 1240,
Elizabethton TN 37644. 615-543-5849.

SHORTWAVE STATION

Shortwave Radio An-
tenna/Transmitter site in
New Jersey Wetlands next
to Station WOOQO, Ocean
Gate, NJ. State approval
for 6 towers & transmitter
building. Information:
Mr. Knox, POB 250, Toms
River, New Jersey 08754 or

call 908-349-1100.
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® Automatic power level control ®
® Automatic VSWR foldback ®

& protection

® ‘“‘User Friend

A EnergyOnix

Circle 147 On Reader Service Card

" controller with
manual override panel*

4X automatic fault rec

Solid state IPA (with “’E

AM, FM, AM/FM combo, no cash down
wisome owner financing, prefer an owner
ready to retire or pursue other interests, all
areas considered. K Weiss, POB 550515,
Jacksonville FL 32255. 904-928-3257.

LPTV CPs, in AZ, CA, CO, FL, TX, exper
brdestr seeking gd fatheridaugher operation,
send compl details w/S. J Powley, WIIM TV,
1536 Logan Ave, Altoona PA 16602, 814-944-
8571.

AM & FM in stable TX market, owner financ-
ing possible, grt opportunity for owner oper-
ation, real estate & home incl. 216-331-8012
or 305-296-7575.

1000KW AM Station in Eastern Ohio, will
serve Ohio, Penn, WVA markets (overlaps
Wheeling, WVA, only 35 miles west of Pitts,
PA). R. Dawkins, POB 970, Steubenville OH
43952. 614-264-2566 or 614-282-1046.

Flexible FCC contour gy g Prog

PLOTPATH—STL program

Graphic design of STL systems

PLOTCOMM for HP plotters

Professional contour plotting prog

New 50K FM in Southern
Missouri Lakes area.
417-273-4308
(evenings & weekends)

SEARCHAM — SEARCHTV
AM, FM & TV databases & more
(Send for full software list & descriptions)

DOUG VERNIER

Broadcast Consultant
1600 Picturesque Dr., Cedar Falls, IA 50613

Phone: 319-266-8402
Order Line: 800-743-DOUG

Circle 17 On Reader Service Card

STATIONS

Want to Sell

50 kW AM clear daytime, 500 Watts DA night
southern gospel in bible belt, some financ-
ing. 919-734-8000.

AM/FM Radio station for sale in Kentucky.
Is making a profit. For more information call
502-756-6463, 502-828-2343, 502-828-3619 or
502-828-2130.

Want to Buy

10 yr+ broadcaster seeking to take over FM
station in KY, OH, WV, looking for no money
downidebt assumption, any pwr OK. Mike,
Star-Comm, 8078 Lyon Circle #103, Manas-
sas VA 22110. 703-368-2955.

FM CPs wanted in sm, med, Irg markets, col-
legefresort preferred, will consider
dark/bankruptcy. E Polleek, 1st Brdcsing,
POB 691, Wilmette IL 60091. 312-263-6868.

AM/FM/combos wanted to take over wino
down, owner financing. L Haber, POB 136,
Woburn MA 01801. 617-246-5634.

TRANSCOM CORP.

Fine Used AM & FM Transmitters
and Also New Equipment

For the best deals on Celwave products,
Andrew cable and Shively antennas.

FM
FM
FM
FM
FM
FM
FM
FM
FM

FM

1976 Harris FM1H3

1978 Collins 831C2

1978 CCA 2500R

1971 CCA 3000DS

1990 BE FM10B w/FX-50

1972 Collins 830F1

1975 RCA BTF 10ES1

1973 RCA BTF 20E1

1990 BE FM30 w/
factory warranty 10

1981 BE FM30 50

1 kW AM
1 kW AM
5 kW AM
5 kW AM
5 kW AM
5 kW AM
5 kW AM
10 kW AM
kw AM
kW AM

201 Old York Rd. ¢ York Plaza Ste 207
Jenkintown PA 19046
800-441-8454  215-884-0888 ¢ FAX No. 215-884-0738

1986 Continental 314R1
1974 Harris BC1H1
1982 CCA 2500

1973 Harris BCSHA
1976 McMartin BASK
1972 CCA AM5000D
1977 RCA BTA 5L

1972 Harris BC10H
1972 RCA BTA 10U
1977 CCA AM50000D

STEREO GENERATORS

Want to Sell

AEL 2213, gd cond, no manual,
$100/BOArade. D Willey, Life Brdcstng, POB
96, John Day OR 97845. 503-575-1840.

McMartin SCA gen on 67 kHz, like new,
$750/BO. B Williams, KPSM, 2009 W Gary,
Broken Arrow OK 74012. 918-455-9522.

Marcom/Rood SC 203 w/manuals, new,
$2000. Donovan, KSKS, 5265 W Magill, Fres-
no CA 93722. 209-233-9393.

Want to Buy

Optimod 8000A, will pay cash, leave mes-
sage at 703-276-0125.

SWITCHERS (VIDEO)

Want to Sell

American Data Corp 553 wionboard digital
spec effects gen wi(9) effects, colorizer, (7) in-
puts wTBC ports, excel cond, $850. Pinetuck-
et Rerdng, 747 Wire Rd, Auburn AL 36830.
205-826-0390.

JVC KM-2000 wispecial effect gen, almost
new, 8 video inputs on A/BIC buss, use wfl/2
or 34", genlock, $2400. Jaye, Nimbus Prod,
POB 5903, Takoma MD 20912. 301-507-3358.

TAPES/CARTS & REELS

Want to Sell

Comedy music show, 30 min weekly, well
done feature, audition tape $1, subscription
$2/week. R Schoedel, WMCR-AM, 6630 Mon-
clova, Maumee OH 43537. After 3PM EST.
419-893-7968.

Sae

Heavy Duty Replacement Transformers,
DC Filter chokes and capacitors for AM

& FM transmitters manufactured by:
AEL, CCA, CSI, COLLINS, CONTEL,
CONTINENTAL, BAUER, GATES, GE,
HARRIS, ITA, MCMARTIN, RAYTHEON,
RCA, SINGER, SINTRONIX, WILKINSON.

Many other models also available.

CHECK OUT THESE
ENERGY - ONIX
TRANSMITTER

FEATURES!

with

ling*
patch)

Solid state exciter
Remote contrcl interface panel

opto-isolated circuits

Built-in line surge protection*
No neutralization required!
No proprietary parts!

v-Onix  transmitters

752 Warren Street, Hudson, NY 12534
(518) 828-1690 Fax (51€) 828-8476

Reels w/NAB hubs, 10", many avail, come
wibox, $1 ea & you ship. J Harper, KOMC-FM,
Box 44, Brinkley AR 72021. 501-734-1570.

7" reels (125), 1 mil tape, played once, in box-
es, you ship, $300/all. A LoPresti, AJL Sound-
wave, 21 Carter Rd, Geneva NY 14456. 315-
789-4019.

Scotchcarts (500) & (60) Scotchcart I, 35-
5.5 min, vac, little use, all/part, $1 ea. R Young,
KSNI, Santa Maria CA. 805-925-2582.

Plastic reels of audio tape in box, 10", 100s
avail, recorded only once, some old/new,
$1.50/reel. B Williams, KPSM, 2009 W Gary,
Broken Arrow OK 74012. 918-455-9522.

Christian music library wiover 2,200 record
LPs, 12" sngls, & a few-45s & CDs, some
never opened, several collectors items, $3000.
E Finley, KNYN, 2015 W Cactus Rd #193,
Phoenix AZ 85029, 602-861-0311.

U-matic cassettes (400), 1 pass only, like
new, incl library cases, some shipping cases,
5/10/15 min lengths, $2 ea; 20/30/60 min, $3
ea; shipping xtra. J Powley, WIiM TV, 1536
Logan Ave, Altoona PA 16602. 814-944-8571.

Grey & Blue carts (500), various lengths, $1
ea. T Noordyk, 616-924-4700.

Want to Buy

Old 45/7" station collections, pro-
molotherwise. S Groff, Yesterday & Today
Records, 1327 Rockville Pike, Rockville MD
20852. 301-279-7007.

Large collections of 45s, '50s, rock, R&B,
country. K Gutzke, Custom Rerdng, 7134 15th
Ave S, Minneapolis MN 55423, 612-866-6183.

TAX DEDUCT EQUIP

Youth radio station in public housing seek-
ing donations of radio brdcstng equip, tax
deductible. Frankiulie, ARHA, Alexandria VA.
703-549-7115.

Portable PA system needed for missionary
work in Ghana; also, need (4) Utility towers,
80-100" C Riddle, World for Christ Radio, 703-
8784141,

Brdest Training School for Underpriviledged
in need of any AM brdcst equip, will pay ship-
ping on sm items. F Smith, 615-624-7126.

PETER DAHL CO.

FAST Delivery
and FREE
Technical
Support.

—Write For Free List—
5869 WAYCROSS AVENUE, EL PASO, TEXAS 79924

(915) 751-2300

Educ/coliege station seeking wrkng A-size
mono P cart machine, BE, ITC, UMC 100 se-
ries, etc, wil pay shipping. E Ford, KBPK, 321
E Chapman, Fullerton CA 92634. 714-992-
7418,

Christian radic ministry needs AM xmirs,
wrkng/not, any & all appreciated, will pay ship-
ping. R Schoedel, WMCR-AM, 6630 Monclo-
va, Maumee OH 43537. After 3PM EST: 419-
893-7968.

Educ radio/TV needs cart R/P & player; 78
rpm TT; stereo R-R for prod; all wrkng cond;
will pay shipping. K West, SRSU, Dept Fine
Arts/Comm, Alpine TX 79832, 915-837-8219.

Private college.seeking studio equip for cam-
pus radio station in the works, ie console, cart
decks, TTs, CD players, efc; also, donors
sought for funding. E Finley, KNYN, 2015 W
Cactus Rd #193 Phoenix AZ 85029. 602-881-
0311.

Monte Vista Christian School, would ap-
preciate any dogations of used TV broadcast
equipment. T Quinn, 408-475-0423.

Eng student desiring donation of old bdct
equip (anythingfin repairable cond, will pay
all shipping charges, EE student at Purdue.
C Gill, POB 371, Indianapolis IN 46206. 317-
923-2800.

TEST EQUIPMENT

Want to Sell

Tektronix 323 oscilloscope, portable, SS, 4
MHz single trace, AC/nicad pwr, 7 Ibs, mint
cond, wimanual & probe, $450; Bruel & Kjaer
2033 high res signa! analyzer, FFT sound &
vibration analyzer, 0-20 kHz, 11 baseband
ranges, ampl of 40 db, 80 db & linear, excel
cond wimanual, $4995. R Sumner, CAVU
Corp, 3322 Applegate Ct, Annandale VA
22003. 703-560-0233.

Bird 6154 dummy 0ad/wattmeter, 150 W, 25-
1000 MHz, excel cond wimanual, $335; Bird
43/4275-100 RF wattmeterivariable sampler,
20-1000 MHz, 1 kW, requires element, excel
cond wimanual, $225. R Sumner, CAVU Corp,
3322 Applegate ¢t, Annandale VA 22003.
703-560-0233.

Coherent Communications 1/3 octave
analyzer for use wiscope, $50+shipping. B
Seifried, Eclair Eng, 101 Prospect St, North-
ampton MA 01060. 413-584-6767.

FAX: (915) 7510768

Circle 88 on Reader Service Card
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BA&K 667 SS tube tester, grt shape, $70. P
Russell, Bowdoin College, Sills Hall, Brun-
swick ME 04011.

HP 334A THD analyzer wibrdcst options, mint
cond, $1100; Boonton 81A EC AM/FM mod
analyzer, $500; HP 651A 10 MHz test oscilla-
for, vgc, $125; Tektronix FG504/TMS03 40
MHz function gen & 3-hole mainframe, mint
cond, $1400; HP 8708A phase lock sync for
600 series RF gens, $150; HP 202H 50-216
MHz AM/FM gen, vgc, $200. J Frith, WLNG,
POB 804, Bridgehampton NY 11932. 516-725-

4683
RADIO )
RESOURCES

We can save you $8$ on your
next equipment or supply purchase.

Ask for our current list
of quality pre-owned equipment.

Equipment available to rent
for a day or a month. ..

Field strength meters
Audio test system
Impedence bridge

Telephone frequency extender
Spectrum analyzer

1-800-54-RADIO
1-800-547-2346

Call:

Fax: 1-301-783-4635
LAsk for Steve or Chuck j

Circle 41 On Reader Service Card

Gorman Redlich CM antenna phase mon, 2-
twr, digital display. C Freinwald, KBSG, Seat-
tie. 206-343-9700.

Leader LAG-120B audio gen, BO. L Penke,
WKTT-FM, POB 26, Cleveland W1 53015, 414-
693-3103.

B&W distortion meter & audio oscillator, both
work, $50 both. G Muse, KMRF, POB K,
Marshfield MO 65706. 417-468-6168.

Kinemetrics/Truetime 60-DC WWVB sync
digital clock, mint cond, $1000; Kinemet-
rics/Truetime 60-TF WWVB revr freq compa-
rator, excel cond, $1200. A Ross, 8022 2nh
NE, Seattle WA 98115. 206-526-4624.

Tektonix 529 1880 TV waveform mon, re-
sponse to 8 MHz, multi-standard version, PAL
frame selector, excel cond w/imanual, $525;
Phillips PM3266 oscilloscope, portable trans-
fer storage, 100 MHz, dual trace, excel cond,
$1995; HP 200CD audio gen, 5 Hz-600 kHz,
at 600 ohms, excel cond w/manual, $295. R
Sumner, CAVU Corp, 3322 Applegate Ct, An-
nandale VA 22003. 703-560-0233.

HP 206 audio sinewave gen, uses tubes,
$300/B0; HP 3308 audio distortion analyz-
or, uses tubes, $350/BO. K Eilert, KWED, 609
E Court St, Seguin TX 78155, 512-379-2234.

TTI/Tautron 1120 xmission test set (2), (1) AC
only, (1) AC/attery, digital display of dBm &
freq, 35 Hz-23 kHz, -40to +10 dBm, 600/900
ohms, full duplex testing w/C-message, much
more, call for details, $1000. T Wright,
WJJD/WJMK, 180 N Michigan Ave, Chicago
IL 60601. 312-977-1800 X100.

B&B Systems AM-2 audio phase mon, CRT
X/Y display, wicalibrated graticule for phase,
ANSI calibrated VU meters & peak meters for
every chnl, magnetic & EMI/RF shielding, ex-
cel cond, $2000. G Fem, POB 2366, Van Nuys
CA 91404. 818-778-6756.

Tech Materials Corp 5 kW dummy load, con-
vection cooled, 50 ohms, up to 30 MHz, in
6'x4'x25' ventilated weather-proof fiber
glass cabinet, new, $1000/80; ITT 17" oscil-
loscope wimanuals, fair cond, $500/B0. R
Meyer, Benchmark Comm, 4700 SW 75 Ave,
Miami FL 33155. 305-264-5963.

Leader LPM880 RF wattmeter, 3 scales: 0-5
W, 0-20 W & 0-120 W, new, $150. S :awspm.
KAK Prod, 928 Hyland Dr, Santa rosa CA
95404, 707-528-4055.

Delta 01M impedance bridge, very little use,
$1600/B0. Yombo, 213-923-4012.

Potomac FiM-41 field strength meter for AM
slation antenna proofs, quality pre-owned
equip from our rental inventory. Call Steve or
Chuck, Radio Resources, 1-800-547-2346.

Potomac FIM-72 field strength meter for UHF-
TV & Hiband STL measurements, quality pre-
owned equip from our rental inventory. Call
Steve or Chuck, Radio Resources, 1-800-547-
2346.

Patchbays (4), 24 single inputs, also patch
cords; Edital splicing block, 1’ tape, audio-
head alignment tape for Ampex 75-15 ips, 14"
tape. Mr. Oliver, 212-874-7660.

Want to Buy

Freq counter to measure AM & FM fregs, gd
cond & cheap. B Crane, WLIL, POB 340,
Lenoir City TN 37771. 615-986-7536.

AM field strength meter, D Van Zandt,
WJLU, 2596 SR 44, New Smyma FL 32168.
904-427-9000.

Tektronix 1L10, 1L20, 3L10, 3120 spectrum
analyzer modules, send price & cond to:
Booker Elec, 2120 S Brownell, Joplin MO
64804.

TRANSMITTERS

Want to Sell

CS125 kW AM xmtr, tuned to 1200 kHz, like
new, 200 hrs, can be modified for HF, avail
immed, $30,000, you ship. G Arroyo, WOEQ,
W Palm Beach. 407-687-9350.

OFF AIR?

FM EMERGENCY
TRANSMITTER SERVICE

Same-Day * Major Cities
Next Day by 10 am Everywhere

414-482-2638

Marti xmtrs: (2) 2 W, (2) 40 W. T Noordyk,
616-924-4700.

Bird 3128 Wattcher, alarm/RF pwr mon, up
1o 10 kW, 450 kHz-2300 MHz, requires line
section, mint cond w/manual, $350. R Sum-
ner, CAVU Corp, 3322 Applegate Ct, Annan-
dale VA 22003. 703-560-0233.

Coitins 820 hybrid exciter & stereo gen, $200.
S King, KATP-FM, (40 W, Amarillo TX 79110.
806-355-9777.
CAPACITORS \
OVERNIGHT
* Power Suppl
computer gragg Xp 10 450 vOC
¢ Transmitting-MICA
Sangamo, Comell-Dubiiler
¢ Oil Filled
Non-PCB Oval. Rectangutar
1-800-323-0460
FAX 1-802-425-3664
Kellner Electronics, Inc.
Charlotte, VT 05445
Collins 831-G 20 kW FM, all new capacitors
in pwr supply, no PCBs, parts to convert 1o
25 kW, vge, $25500. D Dayton, Dayton Brdcst,
1907 Lincoln Ave, Mendota IL 61342. 815-536-
4681.

\Z
Y S

ARMSTRONG TRANSMITTER
FINEST REBUILT TRANSMITTERS

Were the leading re-manufacturer of transmitters worldwide.

Transmitters are available:
Tuned & Tested on YOUR Frequency

Guaranteed and Installed
Completely Re-manufactured
Expedited Service Available
Trade-Ins gladly accepted - WE DELIVER!

See your choice in transmitters WORKING in our
huge new showroom BEFORE you take it home!

NO ONE ELSE OFFERS YOU THIS!
SEE & TEST IT ALL YOU WANT!

ARMSTRONG TRANSMITTER CORP.

5046 Smoral Road Syracuse NY 13031
Phone 315-488-1269 FAX 315-488-1365
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Henry 45 amp DC filter choke (3), mfr'd by
Peter Dahl Co, new in shipping crate,
$525+shipping. D Dodd, KKTZ, 107 W 9th St,
Mountain Home AZ 72653. 501-425-5100.

RCA BTF 3A, wrkng when removed, $500.
Karen, KYKA, 509-453-6296.

Alcon-Bauer 690-B, programmable, in use,
wimanual, $1200; Harris MS-15 revision D,
programmable, in use, $1200. D Donovan,
KCGR FM, 1620 American Bank, Corpus
Christi TX 76226. 512-888-8555.

Harris TE-3 stereo exciter tuned fo 1031,
$1000. Mr Dolgoff, 904-386-5141.

Continental 275 kW FM ximr, 87 model, ex-
cel cond. Kevin/Corey, 512-345-9300.

Gates BC-1G 1000/250 W AM xmtr, 1010 kHz,
freq determined components on hand for up-
per 2/3 of band, $2350. S Wilson, KZRC, 111
SW 5th Ave #1550, Portland OR 97204, 503-
226-6731.

BE FM 30 kW xmtr minus driver, BO. O Eat-
mon, Mega Comm, 19 W Hargett St, Raleigh
NC 27601. 919-990-1306.

FIRST FOR ALL
YOUR FM NEEDS:

s Exceptional FM Exciter
Performance
¢ Advanced Line of 1kW to
8kW Total Solid State FM
Transmitters
¢ Full Line of FM Transmit-
rs from 150 Watt to
oJkW to Meet Ail Your
FM Needs
¢ Excellent
Avaitable

TTC

Financing

303-665-8000

Gates TE-1 exciter & stereo gen, $500/BO;
Collins A-830 exciter & stereo gen, $750/BO.
B Williams, KPSM, 2009 W Gary, Broken Ar-
row OK 74012. 918-455-9522.

RCA BTE 15A wiextender board. Dale, 503-
774-0459.

Collins 20V3 1 kW xmtr, wrkng when re-
moved, needs re-ubing, $2000. G Erway,
KKSB, POB 40309, Santa Barbara CA 93140.
805-568-1444.

B-300, 300 W SS RF amp, full metering, re-
mote control. C Springer, KSEC, Box 890, La-
mar CO 81052. 719-336-2206.

Nautel 1 kW xmtr, new, never on air, wixtras,
ready for shipping, $17,500 firm. T Wayne,
800-477-8273.

Collins 831-D1 2 kW FM xmtr, avail 192 due
to pwr upgrade. J David, KMPL/KSTG, 314-
471-1520.

TTC XL10FM2 2010 W dual amp transiators

Bird 8926 5 kW dummy load for transmitter
festing, quality pre-owned equip from our rent-
al inventory. Call Steve or Chuck, Radio
Resources, 1-800-547-2346.

Used Transmission Line, many sizes &
lengths, many like new. 816-635-5359.

Molded replacement rectifiers for most
transmitters. Upgrade kits for older equip-
ment. Reasonable prices, any quantities.
DEALERS WELCOME. Call Plastics Technol-
ogy Inc. with your requirements. 205-633-
6277.

Harris FM-35K, 3 years, like new. 816-635-
5959.

Bext has some show units at sale price. Full
2 yr warranty, like new. Exciters, amplifiers,
STUs. First come first served only. Call for de-
tails. Bext, 619-239-8462.

Gates/Harris FM-2.5H3, gd cond, 1975 mdi
wispares. 816-635-5959

Want to Buy
Low pwr, 3-10 W. J Benjamin, JC nferprises,
3923 E Thunderbird Box 139, ’hoenix AZ
85032. 602-493-5312.

FM xmtr, 25 kW. T Noordyk, 616-924-4700.

Late model FM xmtr, 500 & 1000 W, stereo
gen. R Murphy, 602-855-1051.

Continental for 10 kW TPO, might consider
clean 10 kW Harris in gd cond. D Dayton,
Dayton Brdcst, 1907 Lincoin Ave, Mendota IL
61342. 815-538-4681.

FM exciter, any make/model, must work &
have manual, offering $100+shipping. B El-
liott, 6709 Ridge Rd 3008, Pt Richey FL
34668. 813-849-3477.

FM xmtr, 10/20 K, gd wrkng order, remote
control wired, sm budget but will consider
leasable box. Brian, WWNH, 603-742-8575.

Used 10 K xmtr, '80/ater preferred, all makes
considered. B Aldeich, WLNG AM/FM, Box
2000, Sag Harbor NY 11963. 516-725-2300.

CCA/McMartin 5-10 kW FM xmtr, upto 15 yrs
old, units in disrepair accepted at lwr negotia-
ble cost. R DuFault, WSBY, 1308 White Way,
Laurel MD 20707. 301-792-0851.

UHF/VHF TV translators, 10-100 W, will con-
sider old UHF band 70-83 equip; RCA TTU-
2A/TTU-10A UHF TV xmtrs for parts; GE TT-
24-A, 100 W, or TT-20-A, 1 kW, UHF TV xmtr
for parts. J Powley, WIIM TV, 1536 Logan Ave,
Altoona PA 16602. 814-944-8571.

RCA BTF-10E1 & BTF-20E1 wanted for parts.
W Florian, WNIB, 1140 W Erie, Chicago IL
60622. 312-633-9700.

McMartin AM/FM xmtr, any model, exciter

or stereo modules. Goodrich Ent., 11435 Man-
derson, Omaha NE 68164, 402-493-1886.

WE BUY

MOSELEY PCL-303 & 606's
414-482-2638

TUBES

wiaudio & ID cards; (4) Scala 10-el t Ya-
gis; (4) 50' lengths 1/2” coax wiconnectors;
receive antenna; $7000/all. D Rose, KAAA-
KZZZ, 2534 Hualapia Mtn Rd, Kingman AZ
86401. 602-753-2537.

Ronk Rotoverter rotary xformer, converts 240
sngl-phase to 240 3-phase, 105 KVA, used
only 1 month, $2000 FOB Syracuse NY. 813-
576-0647.

RCA MI-560719 module extender for BTE-15A
exciter, new, $75; RCA front door fingerstock
for BTF-10E FM xmtr, never used, silver-
plated, tarnished, $50/BO. K Eilert, KWED,
609 E Court St, Seguin TX 78155, 512-379-
2234,

FM TRANSMITTERS

300 W QEI 675T

2.0 kW Collins 831-D1
10 kW Harris 10K
10 kW Collins 830-F

FM EXCITERS

QEl 675
BE FX 30

PMA MARKETING, INC
“Transmitting Savings To You"
414-482-2638

McMartin B-910 exciter. B Schloss, KRRO,
Sioux Falls SO. 605-335-6500.

McMartin BF3.5K~3.5KW or 5KW FM xmtr,
used, tuned & tested on your freq, guaran-
teed, excel cond. Goodrich Enter,, 11435 Man-
derson, Omaha NE 68164. 402-493-1886.

Want to Sell

Eimac 4CX10,0000/8171 xming tube, sin
2DV8250, new in '82, never used, bright sil-
verplate wino marks, in orig box, BO. K Eilert,
KWED, 609 E Court St, Seguin TX 78155, 512-
379-2234.

Penta premium output tubes: KT88, $25;
KT99, $49, EL34(HD), $12; custom match &
quan $ avail; also, fabled 12AX7B. R Katz, Al-

legro Sound, 15015 Ventura Blvd, Sherman
Oaks CA 91403. 213-859-5543.

ECONCO

Quality
Rebuilt Tubes

Approximotely Y2 the
Cost of New

Call for Our Price List
800-532-6626
916-662-7553

FAX 916-666-7760

Circle 49 On Rg:der Service Caﬂ

New tubes in orginal boxes (250), send for
list, SASE, BO. S Warren, RR Studio, 970 E
Lake Dr, Bartow FL 33830. 813-533-4650.

3CX1500A7, 4CX5000A, 61468, 4CX2508,
4CX3000A & more. We carry large inventory
all major brands, Eimac, Amperex, RCA, etc.
Call Stew 1-800-842-1489.

RCA/SYL/GE, 32 pieces, also carbon resis-
fors; Canon plugs, 3 prog male & female, new;
Lafayette TE22 audio gen; Sencore transis-
tor & diode tester. Mr. Oliver, 212-874-7660.

Tubes, Transformers, filter capacitors, receiv-
ing tubes, $5.00+up; 500 watt modulation
transformer, $50.00. Madison Electronics, 1-
800-231-3057.

Want to Buy

6072/6072A, any quantity, send brand # & $.
R Katz, Allegro Sound, 15015 Ventura Bivd,
Sherman Oaks CA 91403. 213-859-5543.

RCA 6181 & 8501, & GE GL-6183, used as
final in RCA & GE UHF TV xmtrs. J Powlsy,
WIIM TV, 1536 Logan Ave, Altoona PA 16602.
814-944-8571.

TURNTABLES

Want to Sell

Russco Cue Master TT pair, incl tone arms
& cart, $245/both. Davis, MCP, POB 521, New-
berry SC 29108. 803-276-0639.

Technics SL-3200 direct drive manual TT (2),
wlarms, $75/B0; (2) Russco stereo brdcst
preamp, $150 ea/BO; all for $400; also, (2)
Russco TT wiarms, no cartridges, $40 ea/BO.
B Williams, KPSM, 2009 W Gary, Broken Ar-
row OK 74012, 918-455-9522.

SP10 MK 2A TT, PS, 16” Rek-O-Kut tone arm,
Stanton carts, for custom mounting, $400; Op
Amp Labs TT preamp for (2) TTs, to +4 dBm,
wipwr supply, $200. L Beigel, On-Cue-
Rerdng. Califax: 800-726-9813.

Technic SP-15 w/EPA-AS01H tonearm & sol-
id cherry basefdust cover, excel cond,
$900/BO. P Barzizza, KJBR, 603 Madison,
Jonesboro AR 72401. 501-935-5598.

Russco 2-speed (2), $100 ea/$175 both; (2)
QRK 3-speed, $100 ea/$175 both; $300/all. G
Erway, KKSB, POB 40309, Santa Barbara CA
93140. 805-568-1444.

Russco (2), vgc, witone arms, $50
ea+shipping. D Morgan, KNZZ-KJYE, 1360
E Sherwood Dr, Grand Junction CO 81501.
303-241-9230.

QRK wiMicro Trak arm, $125+shipping. J
Deering, Great Com, 114 Walton Ferry Rd SE
#B, Hendersonville TN 37075. 615-264-2886.

Presto 6N disc cutter, 78/33-1/3, perfect cond,
$600. B Rose, Program Rerdngs, 228 E 10th
St, NY NY 10003. 212-674-3060.

Want to Buy

Fairchild disc rerding equip, #740 & simi-
lar, Grampian/Gotham, Neumann, Presto,
Rek-O-Kut, RCA; also, accessories incl amps,
limiters, heads, manuals, needles; also, disc
cutting equip by same mfrs. K Gutzke, 7134
15th Ave S, Minneapolis MN 55423, 612-866-
6183.

Micro-Trak 303 tone arm in wrkng cond. J
Kimple, WMCO, Stormont St, New Concord
OH 43762. 614-826-8376.

RCA 70-D spare parts & service manual,
Gates CB-11 floor cabinet; RCA BQ2A 76 &
Gates CB11 spare parts & manuals; Gray SP-
800 tone arms. L Scott, POD 1449, Highland
City FL 33836. 813-533-4654 eve.

Rek-O-Kut CVS 12125, prefer w/16” arm. R
Caldwell, WTVF, 474 Jas Robertson Pkwy,
Nashville TN 37219. 615-244-5000.

Ramko ESP38 pickup preamp EQ, want (2).
R McDonald, Mission Rerdng, 5231 Horton,
Mission KS 86202. 913-722-2677.

Technics SP-15 3-speed TT in excel cond, w/
or wiout tone arm. L Van Luven, WGMC, 60
Rochelle St, Rochester NY 14612,

Fairchild disc rerding equip, #740 & simi-
lar, Presto, Rek-0-Kut, RCA, efc; also, acces-
sories incl amps, limiters, heads, manuals,
needles. K Gutzke, Custom Rerdng, 7134 15th
Ave S, Minneapolis MN 55423, 612-866-6183.

Technics SL-1200, cartridge not nec. J Mes-
senger, KZMX, Box 611, Hot Springs SD
57747. 605-745-3637.

Rabco SL-8E straight-trking tone arm in gd
cond. R Meyer, Benchmark Comm, 4700 SW
75 Ave, Miami FL 33155. 305-264-5963.

TV FILM EQUIP

Want to Sell

RCA FR35 35mm film proj, variable speed,
gd cond, $7500. J Kiss, Mutti Video Grp, 50
E 42 St, NY NY 10017. 212-986-1577.

Strand Century '81 lighting pantograph (4),
new, $40 ea; Sylvania studio lamps: (9) EGK,
(1) BTL, (1) EHK, (4) Colortran 176018, (1) 176-
022, $5 ea. A Ross, 8022 27th NE, Seattle WA
98115, 206-525-4624.
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Want to Buy

ND Filter Wheel assembly for automatic light
control on telecine film chain, must reference
to video output of film chain for level controt
& have optional manual overide. K Knowles,
Knowles Video, POB 12127, Tallahassee FL
32317. 904-878-2298.

QVS Mini Prompter tele prompter, portable,
almost new, carrying case, tripod & camera
bracket, cable controi, pwr supply, built-in
light, $1500. Jaye, Nimbus Prod, POB 5903,
Takoma MD 20912. 301-507-3358.

Channelmatic Spotmatic Jr (3), w/iNet-Share
4-chnl switcher, cable & insertion equip, $1150
ea; Tele-Engineering Ad Cue Jr cable ad in-
sertion controller, $1000. R Stone, W-AIR, 322
Bay St, Petroskey MI 49770. 616-348-2000.

T "

VIDEO PROD EQUIP

Want to Sell

Sony CUM1250 12" color video mon w/UHF-
VHF tuner, AV 180, excel cond, $300/BO. R
Glenn, WJGR, 1718 Shannoa, Wimauma FL
33598. 813-634-1940.

VIP Hybrid-8 SEG, video dup-proc whybrid
digital video effects, A/B, split screen, wipes,
dissolves, 6 spec effects, auto fades, enhance,
more, $395. Davis, MCP, POB 521, Newberry
SC 29108. 803-276-0639.

Klieg Irg studio fights (100), 2 & 5 K, fres-
nels & scoops, whooks, $150 ea. U George,
Ugly George Satellite TV, 314 W 52 St, NY
NY 10019. 212-969-0240.

Panasonic 2022 laser video disk recorder,
uses 5" laser disk, 1 side records up to 12,000
images, digital read out, excel cond, $3000;
Aquastar |l bright projector, 500 lumens, re-
mote, extended cable, $2800. Jaye, Nimbus
Prod, POB 5303, Takoma MD 20912.
301-507-3358.

JSI-24W/J3, RCA type, 24-jack
video patch panel w/(12) looping plugs & (4)
patch cords, excel cond, $200. A Ross, 8022
27th NE, Seattle WA 98115. 206-525-4624.

Laird CG-7000 charac gen w/{3) fonts, $1000.
J Soyk, Soyk Adv, 525 Main, Lewiston 1D
83501. 208-746-8134.

Want to Buy

Sony BVE-500 & RM-430 edit controilers. U
George, Ugly George Sateilite TV, 314 W 52
St, NY NY 10019, 212-969-0240.

VIDEO TAPE
RECORDERS

Want to Sell

Sony 3/4” U-matic top loaders: VP-1000, VP-
1200, VP-2000, VO-2630, VO-2800; editing
controllers BVE 500, BVE 500A (A/B roll; (6)
112" EIAJ recorders & players; Ampex Quad
VR1200B parts inventory; all BO. J Krepol,
RNDL, 7 Dustin Dr, Wilmington DE 19703,
302-798-4076.

Sony VO-5600 3/4” U-matic R/P, excel cond
wimanual, $300. R Sumner, CAVU Corp, 3322
Applegate Ct, Annandale VA 22003.
703-560-0233.

Sony LDP-1000A indust laser video disk
player for CAV & CLV disks, RS232C serial
port for computer interface, wiremote & flight
case, excel cond, $500. J Krepol, RNDL, 7
Dustin  Dr, Wilmington DE 19703
302-798-4076.

JVC CR-4400-LU portable 3/4" U-matic, $600;
Sony SLO-340 portable industrial beta w/pwr
supply & soft case, Iw hrs, $500. D Bailey,
Rock Shoppe Prod, 3422 Beech St, Rowlett
TX 75088. 214-475-9796.

JVC RM-86U VHS pro editing system, edit
controller, edit deck BR-8600U, hi fi stereo
video recorder BR-7700U, cables, Iw hrs,
$3000. Jaye, Nimbus Prod, POB 5903, Ta-
koma MD 20912, 301-507-3358.

JVC RM86U, CR8250, CP5550 34" edit sys-
tem, wi{2) JVC TM41 mon, cables & manual,
excel cond, $4000. Gene Sive Prod,
619-749-7662.

Panasonic 3/4" edit system: NV-A350 con-
trolier, (2) NV-9500 edit machines wicables,
fair cond, $1000. J Soyk, Soyk Adv, 525 Main,
Lewiston 1D 83501. 208-746-8134,

JVC RM86U, CR8250, CP5550 3/4” edit sys-
tem, wi{2) JVC TM41 mon, cables & manual,
excel cond, $4000. Gene Sive Prod,
619-749-7662.

IVC (B&H) 800 1" helical, excel cond, $100.
A Ross, 8022 21th NE, Seattie WA 98115,
206-525-4624.
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Remember

to Protect

Primary Station Signals

by Howard L. Enstrom

MOUNT DORA, Fla. I talk with a lot
of people around the country about trans-
lators, discussing in particular coverage
provisions of the FCC Rules.

I have to be careful not to mislead, be-
cause translators must not interfere with
protected contours of other stations.
Callers also want to know about costs.
Cost is variable, depending on the kind of
antenna hardware needed to serve a com-
munity, yet afford protection to other
signals.

Many seem preoccupied with attain-
ment of the greatest coverage, while
assuming too much about reception of the
primary station signal.

This month I will discuss that matter.

Primary station signal

First, it pays to be sure about the pri-
mary station signal, especially with long
paths. Field strengths over a site can fluc-
tuate widely with the time of day, season
and under weird propagation conditions.
The unpredictable may be fascinating for
experimenters, but not for serious public
service.

In field studies, I have seen signal dis-
appearance begin with a long, slow fade
as the sun appears more overhead. The
signal field may drop 30 dB or 40 dB to
1/100th, or more. Meanwhile, reflections
from whatever moves in the atmos/strata/
troposhere affects the signal, causing fluc-
tuations.

As the noise floor is approached, other
stations may jump in and out—or just stay
a while. Whether the translator carrier
stays on depends on the muting control
setting. This can be a difficult adjustment
decision to make when a primary signal’s
level is unstable, because the translator
can be triggered back on by too strong a
sporadic undesired signal.

Shorter pathed reception—direct, or by
reflection from a fixed mass—is at least,
dependable. But the erratic can be mis-
leading (“Now you see it, now you don't.").
Checking a longer haul primary station
during a high can be a real joker.

A climatic circus

We radiate and receive wave energy
within a terrestrial corridor between earth
and the ionosphere, the stage for some of
the greatest shows on earth.

In warmer seasons, slow-moving masses
of air may entrap and redirect wave
energy, as if by a conduit. Ocean areas
have what is called “the coastal effect,” or
"signal ducting.”

In polar regions, earth charging creates
those magnificent auroral displays, famil-
iar to you who live nearer such latitudes.

Then there is sporadic propagation,
when signals reflect from the ionized
shower trails of a meteor falling into the
earth’s atmosphere. Plus, of course, well-
known reflections from artificial surfaces
in the atmosphere: aircraft. While those
may not be a problem, such reflections
also come from the moon.

Without that layered corridor surround-
ing our planet, there'd be no propagation
disturbances—nor long-distance radio. We
wouldn’t need it, though, because we
wouldn't be here, either.

So, if recovered audio isn't academically

sterling, think of how hard radio waves try
to travel. We perceive that a signal weakens
with distance, as if energy is lost. Al-
though while within the atmosphere some
energy is changed to another form, none
is lost in space.

A signal is said to weaken as distance in-
creases. This is a perception, because the
“capture” area of a receive antenna is a
smaller percentage of the larger illuminat-
ing area—a smaller sample of energy.

LOWPOWER
LOWDOWN

An example of the opposite is the con-
tained wave energy in fiber optics, or con-
centrated as in laser beam technology. If
a translator antenna intercepted such sig-
nal field, I expect it would become a vapor,
if even that.

In VHF FM propagation, waves of in-
finitesimally low power density, having
countless frequencies and sources, cut
across a receive antenna. Antennas that
recognize and extract the most energy
from one frequency have certain physical
dimensions to provide “high Q" for nar-
row frequency bandpass characteristics.

A band of signals

A translator receive antenna accepts and
delivers energy from a band of signals,
desired or not. It’s up to the translator to
provide further discrimination against un-
wanted signals through its RF and IF
selectivity characteristics.

You can see why site location strategy is
very important for directional receiving
antennas, yet the site has to be good for
transmitting, as well. Of course, natural
terrain shielding can be a plus, if it hap-
pens to shadow an undesired incoming
signal.

Mounting a translator’s receive and
transmit antennas too closely can be risky,
particularly if the input/output frequencies
are only a few channels apart, and/or the
primary signal level tends to be low.

Now, all transmitters and translators
produce at least some spurious RF out-
put products, called “dirt” When this
happens to land on the primary sta-
tion frequency, operation may cease.
The same effect may be experienced
by intermodulation products. This, and
blanketing by higher power stations,
occurs more commonly at multi-use
sites. Its effect can reduce amplifica-
tion by the translator.

A helical resonator or cavity-type
bandpass filter is used in the translator’s
output to clean up its signal, if necessary.
These and other types of steep-skirted
filters may be used in the translator’s in-
put to narrow bandpass frequency cen-
tered on that of the primary signal.

While these considerations pertain to
translator reception, FM listeners can
have the same problems.

Next month—the subject of permitted
outgoing interference caused by transla-
tors, and how FCC rules are structured
to regulate their operation.

men

Howard L. Enstrom is president of FM
Technology Associates. He can reached at
904-383-3682 or by fax: 904-383-4077.
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Moseley STL Enters Digital Age

by David Chancey
National Sales Manager
Moseley Associates

SANTA BARBARA, Calif. With digital
audio tapes, CDs, digital cartridges and
other digital storage media making inroads
toward an “all digital” radio studio, manu-
facturers of transmission equipment have

TECHNOLOGY
UPDATE

had to devise a means to broadcast
digital audio. The ability to digitally link
all key elements of the broadcast chain
has made a digital STL one of the driv-
ing forces towards an all-digital radio
station.

At the NAB show in Las Vegas this
spring Moseley introduced the DSP 6000,
a spectrum efficient CD-quality digital
STL. Show attendees heard a demonstra-
tion of a working unit under simulated
fade conditions, and were impressed
enough to bring friends and colleagues
back to hear the demo. Why? Because the
DSP 6000 provides solutions to common
STL concerns:

1) Digital transmission keeps antenna costs
to a minimum, without having to upgrade
to expensive antennas for longer signal
path lengths. Compared to analog sys-
tems, the DSP 6000 requires 25 dB less sig-
nal to deliver 90 dB dynamic range.

2) Fades have no effect on signal to noise
ratio (SNR). The DSP 6000 delivers its full
dynamic range all the way down to the
digital threshold.

3) The DSP 6000 can operate in existing
channel allocations from 100 kHz to 500
kHz, coexisting with already established
radios.

USER REPORTS
Burk Technology ARC-16

by Thomas R. Ray lil 40
CCS Micro56
by Sam Brown, UPI 47
TECHNOLOGY UPDATES
Moseley DSP 6000 39
Telos Systems
phone interfaces 43
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T-Tech T1/DS-l modem 52
QEI CAT-LINK 53

Also: A Special Report from In-
traplex; and information from
Dolby Laboratories.

4) Multiple signal hops have no effect on
a digital signal. With the DSP 6000, SNR,
frequency response, distortion, stereo
separation and crosstalk remain consistent
throughout the entire signal path—no
matter the number of hops. Conversely,
an analog signal gains at least 3 dB of noise
and distortion per hop.

At a midpoint in a repeater configura-
tion, the DSP 6000 permits digital regener-
ation and/or audio to be dropped off and
inserted. This makes possible a cost effec-
tive digital network with multiple pro-
gram and transmission points.

5) The use of international standard digital
I/Os allows the DSP 6000 to utilize other
digital hardware and source material such
as basic rate ISDN or MUSICAM. Open
architecture gives the user the power to
make appropriate choices, and to make
these solutions work with both existing
and future investments.

6) A built-in V.35/RS 422 interface opens
the way for utilizing the DSP 6000 with
digital circuits leased from the phone
company.

The limited number of RF channels in
the STL band, coupled with the need for
a digital link to the transmitter, have forced
some broadcasters to use digital circuits as
an alternative to a traditional RF STL. Use

of digital circuits (full T1 or fractional T1)
entails a monthly payment dependent on
the number of time siots used for the
transmission.

per channel at 32 kHz sampling rate.

A typical STL configuration might re-
quire two 15 kHz channels for stereo and
one 7.5kHz SCA channel, yielding an ag-

The DSP 6000 uses only a quarter of the
number of time slots used by conventional
digital systems. A lower data rate offers
substantial savings over leased line cost.
7) The DSP 6000 accepts up to four audio
program inputs, either 15 kHz or 7.5 kHz
bandwidths through active balanced XLR
connectors and two R5-232 data channels.

Traditionally, excessive bandwidth re-
quirements have made the transmission
of digitized high-quality programming im-
possible with narrowband STLs. Linear
16-bit PCM for broadcasting (15 kHz au-
dio) requires 512 kbits per second (kbps)

gregate data rate of 1280 kbps. It is this
high data rate that has made previous at-
tempts at digital STL usage in the 500 kHz
(and 300 kHz) bandwidths impractical.
The required spectral efficiency suggests
that complex coding techniques are neces-
sary to squeeze the data into standard STL
channels. The DSP 6000 is partitioned be-
tween source and channel encoders and
decoders to reduce the burden of com-

plexity on each component.
The DSP 6000’s source coder was
selected for its ability to accommodate
(continued on page 40)

Comrex’s Digital Remote Alternative

by Tom Hartnett
CE, Comrex Corp.

BOSTON In the past, if you required
wideband remote audio feeds, your op-
tions were limited to satellites, RPU radios,
dedicated phone lines (a dying breed) or
dial-up phone lines with frequency ex-
tenders.

Recently, new techniques of high-
quality audio transmission have been in-
troduced using digital audio compres-
sion. The Comrex 7.5 Digital Audio
Codec uses digital networks and carries
7.5 kHz bandwidth audio in full duplex.

TECHNOLOGY
UPDATE

For those not up on digital audio com-
pression, the heart of the codec is a digi-
tal signal processor. This high-speed com-
puter chip converts Pulse Code Modula-
tion (PCM) to Sub-band Adaptive
Differential PCM. The net result is more
audio information in less data.

The Comrex codec uses CCITT G.722,
the only internationally standardized,
non-proprietary audio compression al-
gorithm of this type to date. This means
the codec can communicate with any
other device using the same standard.

The most common application for the
codec requires installation of special digital
telephone lines. The Integrated Services

Digital Network (ISDN), the much touted
and long awaited “telephone system of the
future,” has yet to be realized in most
places in the U.S. What is available is a

ﬁﬁ%ﬁ%

“pre-ISDN” service called Switched 56.
Once installed, these services can be
dialed and connected much like your
(continued on page 52)

. TELESCOPING MAST

for fast and easy deptoyment
of lightweight antennas

+ Manually deployed with
quick lock/release collars in
one minute or less

« 25' extended height

« 6' retracted height

+20 Ib. top load

+ Rigid azimuth lockmg

« Over 50 mph wind speed capacity

« Free standing

« Universal vehicle mounting
stand included

« Portable - 20 lbs.

« High strength anodized
aluminum construction

« Ideal for lightweight antennas

\ « Designed and buti't by the leading

\ manufacturer of pneumatic

’ telescoping masts.

acity

P. G- Box 900
Qrrville, Ohio 44667-0900
Phane 216-682-7015
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Burk ARC-16 Solves WTIC Woes

by Thomas R. Ray Il
CE, WTIC-AM/FM

HARTFORD, Conn. WTIC’s Burk Tech-
nology ARC-16 remote control consists of
a studio head and two remote units. The
studio head is eight-channel capable,
while each transmitter head is 16-channel
capable. The studio head sends its com-
mands via wired modem to a Moseley 152
kHz subcarrier generator, and is carried to
the transmitter site on the FM STL. The
FM control head takes the recovered 152
kHz signal directly from the STL.

The FM control head communicates

with the studio via its own internal 152
kHz subcarrier generator, which is sent to
the studio via our second Inter-City Relay
Link. The AM control head communicates
to the studio through the FM control head
via wire link between rooms.

The studio head interfaces to our studio
complex through a standard PC. The pro-
gram provided with the ARC-16 loops the
data from the studio head through to a
second computer.

One computer is dedicated to the AM,
and provides a CGA composite output to
the Channel 2 modulator, while the other
is dedicated to the FM, and provides a

Rugged Performer.
Harris HT Series FM Transmitters From 3.5-35 kW.

HT Series transmitters are engineered to give you high efficiency
and unsurpassed performance. HT FM transmitters have proven
their reliability and exceptional lightning survival capabilities in
installations around the world. Here’s why HT Series transmitters
are the choice of demanding broadcasters:

¢ 55 Wart THE-1 FM Exciter with
ultra-linear VCO operates at final
carrier frequency with inaudible
noise and distortion

® Quarter-wave cavity offers twice
the bandwidth of folded half-wave
designs to pass more of the FM sig-
nal without distortion

® Low velocity, high-efficiency direct
drive cooling system

* Modular solid-state IPA and conser-
vatively operated final tetrode PA

¢ High overall efficiency lowers AC
power bills

¢ Broadband solid state RF driver uses
FETs for highest reliability

¢ Solid state controller with automatic
RF power control, proportional

VSWR foldback, auto-restart

* Opto-isolated remote control/status
interface, fully transient protected

® Exclusive FLEXPatch™ design allows
easy bypassing of low-level stages to
keep you on the air during emergencies

Call Harris Allied today at 800-622-0022 for more information on rugged, reliable,

efficient HT Series FM transmitters.

Also available: 100% solid state 250 W, 500 W and 1kW HT Series transmitters.

) HARRIS
ALLIED==

BROADCAST EQUIPMENT

P.0O. Box 4290 ¢ Quincy, IL USA 62305-4290
Fax (217) 224-1439

© 1991 Harris Corporation

"’Call me, I’'m interested.’” Circle 34.

- 800-622-0022

’Send me literature.’” Circle 122.

CGA composite output to the Channel 4
modulator.

Since we look at two sites, the display
also tells the operator that he or she is

USER
REPORT

looking at the “AM-1080" site. Operation
of the control head is easy, and the oper-
ator can easily switch between sites to ac-
complish the tasks.

The computer interface module allows
you to connect the ARC-16 to the serial data
port of any IBM-compatible running the
program provided with the ARC-16. We in-
itially had a few headaches because of this.

We connected the first computer to the
ARC-16, and it ran and interfaced all sites
with no problems. We attempted to per-
form dual operation, and found that the
second computer could neither send nor
receive data. Burk provided us with the
source code of the compiled executable
program. By studying the program, I dis-
covered that a typo had been made. DOS
is not case sensitive, but Quick-Basic is.

The variable created in the DOS en-
vironment that tells the Quick-Basic pro-
gram to go into dual operation had not
been capitalized in the original Quick-
Basic program. When the program looked
at DOS for this variable, it was there, all
right, but in upper case letters.

The remote modem capability and voice
synthesizer have already come in handy,
and have saved me several trips to the
mountain. [ can access the remote modem
at either the transmitter (toll-call from
home) or the studio, and get into any site.
The voice synthesizer came in handy on
a family outing when the FM took a light-
ning strike, locking out the plates on the
transmitter.

From a pay phone, [ was able to reset the
transmitter, bring it up into the dummy
load, interrogate the readings and put it
back on the air, saving me an hour-long

trip to the transmitter site.

Being able to access the remote control
with my home computer was a blessing
when a power hit one morning wiped out
the fuses for the main FM transmitter. I
was able to access all readings (at both
sites) with the computer, determine that
the main AM transmitter and auxiliary
transmitter were operating properly and
discovered that the generator had come on
line.

Engineering-wise, we can set the logging
intervals for one, five, 15, 30, 60, 120 or 180
minutes between readings. If we have an
intermittent problem, we can log at
shorter intervals to determine which read-
ings change when the problem occurs. By
having the upper and lower limits set on
key readings, such as tower current, we
can tell whether the transmitter popped
off momentarily during a lightning
storm—the printers will print a set of read-
ings when a limit is exceeded or when sta-
tus changes.

Two-man RPU remote setups are a thing
of the past. We mounted a 10 dB gain Yagi
with a rotor on the roof of the building, and
connected the rotor controls into the ARC-
16. The signal meter from the RPU receiver
is connected to the ARC-16.

One person can call the ARC-16 from a
remote location and access the voice syn-
thesizer. Once in the system, he can check
signal levels to aim the transmit antenna,
then use the asterisk or pound keys on the
touch-tone pad to aim the antenna on the
roof of the building.

This has helped free up lots of man-
power and, by looking at the signal level
with the ARC-16, we can determine from
the remote location if the signal will be too
noisy for air.

At the transmitter site, if we're working
on the AM transmitter and the FM dumps,
we can put it back on the air from the AM
transmitter control head, instead of run-
ning across the building to the FM room.
We can also switch STL transmitters from
the transmitter site to see if a noise prob-
lem is coming from downtown or some-
where on the mountain.

Aside from a couple of minor start-up
problems, typical with computer-based
systems, the ARC-16 has performed very

{continued on page 47)

Moseley’s DSP 6000 STL

{continued from page 39)

several application-specific requirements:
quality, bit rate, delay, bit error protection,
post processing capabilities and hardware
implementation complexity. For “live”
transmission purposes, the coding delay
is a critical parameter.

The maximum tolerable delay for these
applications is on the order of 10 ms.
Longer delays present problems for off-air
monitoring, such as when using IFB or
cueing channels. The source coding used
in the DSP 6000 is based on an implemen-
tation of sub-band ADPCM with linear
prediction and backward adaptive quan-
tization.

This algorithm makes no assumptions
about the spectral content of the source
material; others remove components based
on subjective psychoacoustics. In addi-
tion, sub-band coding has excellent bit er-
ror immunity and gentle error handling.

The DSP 6000 channel coder was de-
signed to modulate with efficient spectrum
utilization. Out-of-band spectral energy is
suppressed to avoid interference of the dig-
ital carrier with existing analog services.

Linear modulation formats such as
QPSK or QAM will regenerate sideband

energy when confronted with non-linear
Class-C amplification found in conven-
tional FM STLs, thereby limiting their use-
fulness. In contrast, the DSP 6000 uses
continuous-phase frequency shift keying
(CPFSK), abroad class of digital frequency
modulation particularly well-suited to FM
transmission with non-linear amplifica-
tion. This allows the user to retrofit the
system to his existing Moseley STL system.

Along with high spectral efficiency, duo-
binary CPFSK signaling has good error
performance and speed tolerance. It also
enables error detection to be rapidly ob-
tained without adding redundancies into
the data stream.

With so many source choices available
to the consumer, radio broadcasting’s fu-
ture is increasingly dependent on reaching
target audiences with CD-quality audio.
The DSP 6000 digital STL system allows
the progressive radio broadcaster to main-
tain the digital audio sound he’s worked
so hard to develop at the studio and to con-
vey it digitally to the transmission facility.

LI

For more information, contact Dave Chan-
cey at Moseley: 805-968-9621; fax: 805-685-
9638; or circle Reader Service 135.
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nent quality, and superior circuit design that clearly

indicates a “ne guts, no glory” mentality on the part
of our design team.

In short, the Auditronics 800 is designed
and built to incorporate the best of everything broad-
casters say they need in on-air consoles today, while
omitting needless bells and whistles. The resulits are
astonishing — a high-performance console that
clearly reflects not only a new state-of-the-art, but
a new state of mind.

If this sounds like your idea of the perfect
console for your station, we invite you to find out
more about the Auditronics 8C0. Call 901-362-1350
today for complete information.

auditronicz, inc.
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THE LINEAGE CONTINUES. ..

Today’s 1900 Series Antenna Monitors

FEATURES
B 2 to 12 towers—Modular construction

B Fully Compatible with AM Stereo
M Suited to diplexed arrays
@ Moveable Control & Display Panel option
B Jitter-free ‘‘True Ratio’’ Display
B Unambiguous positive or negative angle sign display

B Continuous remote outputs of all phase and
ratio measurements

B Microprocessor remote control system compatibility

@ From the world’s leading antenna monitor manufacturer

For complete information, contact your authorized Potomac distributor, or

10 TOMAC
932 Philadelphia Avenue e Silver Spring, MD 20910
I/V S 7 R U M [: /V T S Phone: (301)589-2662 e FAX: (301)589-2665
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Call-In Technology Takes
Talk Shows on the Road

by Steve Church
President
Telos Systems

CLEVELAND Many radio shows that
make use of call-in phones are taking to
the road. We see Talknet’s Bruce Wil-
liams and Mutual’s Larry King on loca-
tion at the NAB convention each year.

“Rockline” often conducts interviews
with the rock celeb subject located at a
distant affiliate station. Local “Morning
Zoos” take advantage of Disney World's
studios and satellite link for a unique
promotional opportunity, and many
others use their network’s facilities for
far-flung origination.

These remote broadcasts have been
made possible by the ubiquity and rela-
tive low cost of satellite links. While the
ease of obtaining satellite connections
has drawn programmers to these distant
remotes, they bring some new
challenges to those of us who are
charged with creating the required en-
gineering magic.

Generally, it is preferable to integrate the
remote to allow the existing studio phone
system and lines to be used. When the in-
place system is used for the airing of tele-
phone calls, we don't have to install spe-
cial phone lines at the remote site for what
is likely to be a one-shot affair. As well,

TECHNOLOGY
UPDATE

programmers don't want callers to have to
learn a new number for each remote origi-
nation and we certainly don’'t want to up-
root the studio telephone system.

Discussing goals

Our goal, then, is to find some way for
the telephone audio to be sent to the re-
mote talent. At the same time, the talent
audio signal has to be sent back to the
callers. While this would seem a simple
enough proposition, there are some com-
plications. Let’s start with the basic set-up
(see Figure 1).

At the remote site, an audio mixer feeds
the talent audio to the uplink. At the sta-
tion end, the audio is received and
brought up on a studio console fader.
Since the station off-air signal is not avail-
able for monitoring, a return audio path
also is required. This is generally provided
by a standard dial-up telco circuit, as fidel-
ity in the return direction is not a concern.

Here’s where it starts to get a bit tricky.
Because of the time delay inherent in sat-
ellite transmission, we must ensure that
talent do not hear themselves “round-trip”
from the studio via the delayed path. It is
a generally accepted rule of thumb that a
talker hearing himself via headphones
will find delays of greater than 10 ms
objectionable.

Coherent speech

At the nearest, our earth-bound satellite
transmitting and receiving dishes are
22,300 miles from the orbiting “repeater.’
At 186,000 miles per second, an up-and-
down trip takes about 300 ms, a delay that
varies only slightly with the surface dis-

tance between the endpoints.

As you have probably observed at one
time or another with the aid of the
production studio MCI, when the delay
reaches hundreds of milliseconds, it be-
comes very difficult to speak coherently.
That means that we must create a return-
to-talent feed that lacks the talent audio,
so that the local non-delayed audio can be
used for talent headphone listening. A
mixing bus in the studio console dedi-
cated to summing all of the fader sources

Figure 1.

at Remote Site

that are active to the
program output, but
which excludes the re-
mote talent, is required.

In sophisticated con-
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soles, an auxiliary send
bus could be pressed into service for this
function. With others, the audition bus
could be put to the task, but only when it
is possible to assign a fader to the audi-
tion and program channels simultane-
ously. A Henry Engineering Co. MixMi-

nus Plus adapter is another option. One
input of this unit is fed the program out-
put, while the other is given the remote
feed, and the two signals are subtracted
to create the desired signal.

{continued on page 44)

For ten dollars S more;’

Introducing The 9200/9205 Monaural STL

More Features

* Frequency synthesized

= Monaural program

* Two subcarriers (optional)
* High SNR/low distortion

More Performance

= 70 db SNR

= 7.5 watts (900-960 MHz)

= 20 watts (other bands)

= 25uv sensitivity for 60 db SNR

*Based o.n.latest. )
competitive pricing.

$3,300
More Company

* 21 years of broadcast equipment
= |5 years experience in STL's

* 24-hour emergency service

= Patented design

More Versatility

= Covers all bands
800-960 MHz 200-240 MHz
400-480 MHz 140-180 MHz
300-340 MHz

= +25kHz deviation

TFT.

[

More Serviceability

* Frequency agility means better
delivery
= Field frequency change

More Value

» Transmitter/Receiver $3,300
* Includes 2-year warranty

3090 Oakmead Village Drive
Santa Clara, CA 95051
Tel 408-727-7272, FAX 408-727-5942, 1-800-347-3383

FAX TFT for local sales/service numbers.

Sound Quality for 20 Years
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(continued from page 43)

This special remote “mix-
minus” arrangement provides a
very similar function to that of
the usual telephone mix-minus
bus, which continues in the
normal fashion to send to the
telephone hybrid interface all of
the sources the callers must
hear, but which now also must
include the remote feed from
the satellite. In consoles that
have assignable sends for the
phone interface system, this is
no problem.

In other cases, it will be

necessary to provide some ex-
ternal method for accomplish-
ing this. An additional mixer or
summing system may be re-
quired. Regardless of the
method, it must be made cer-
tain that the telephone hybrid’s
output is prevented from reach-
ing its input.

Back at the remote site, the
talent is mixed to headphones
locally with a full-fidelity, non-
delayed mic signal. This same
mix may be used for loud-
speaker monitoring for the au-
dience at the site, or a separate

mix for the audience monitor
could allow independent ad-
justment of relative levels with-

ready to consider some of the
more subtle issues.

A significant problem results
when the telephone hybrid
isn't doing a good job of
preventing the send audio
from leaking to its output.
When this happens, the spe-

October 23, 1991

bility that talent is going to be
confused (by engineering-
related problems, anyway). If
the hybrid has variable caller
ducking, it could be increased
to enhance effective isolation.

Another lurking trouble spot
is acoustic feedback, as are the

It is a generally accepted rule of thumb that a
talker hearing himself via headphones will find
delays of greater than 10 ms objectionable.

out disturbing the talent head-
phone balance. Assuming suc-
cess in creating the various au-
dio mixes and paths, we're now

cial remote send mix-minus is
corrupted. Therefore, the bet-
ter the phone interface’s trans-
hybrid loss, the less the possi-

PURE DIGITAL.

Creating a “sound”™ thar ateracts and holds the

largest possible audience is the bottom line in the

radio business.

\nd the new OPTTINIOD-FNI

Digital 8200 is a technological breakchrough with

bottom line impact.

T'he power of digital propels the 8200 to new levels

of performance and functionality. OPTINIOD-IFN]

8200 is a z7ue digital audio processor—rthe audio is
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dealer now for a personal. hands-
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with bottom line impact. T'he power of

OPTINIOD— in pure digital.
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two feedback paths in our
setup. One is the usual path
from the talent mics to the au-
dience monitors; the other is
the loop involving the talent
mics, the audience monitors
and the telephone hybrid.
Again, maximizing trans-
hybrid loss helps. If the hy-
brid has a ducker in the send
direction path, this should be
switched in.

Ducking and old tricks

Particularly effective is a
ducking system that has the
send and receive sections
linked so that a minimum loss
across the hybrid is main-
tained. Another is the old PA
trick: insert a 3 Hz or 4 Hz
pitch shift at some point in the
loop to prevent sustained feed-
back from building up by
damping out any oscillations
as they develop. An improve-
ment in feedback margin of
around 10 dB can be expected
from this procedure.

An equalizer also can be a very
good tool for reducing feedback.
The acoustic path usually has a
few pronounced nodes where
gain is at its highest and these are
the frequencies where feedback
will occur. Finding and notching
the appropriate frequencies can
have a dramatic beneficial effect.

With a fiber optic link from the
remote site to the studio, there is,
of course, no satellite delay.
However, MUSICAM and other
similar higher-order compres-
sion schemes proposed for the
encoding of audio into the digi-
tal domain have significant de-
lays that can cause similar prob-
lems to those created by satellite
links.

ISDN digital telephone lines
are coming. These lines per-
mit a “four-wire” connection to
be made with the two required
independent opposite direction
paths being obtained with a
single dial-up call. Since these
are most likely to be conveyed
on fiber optic cables rather
than by satellite, delay will
be a problem only when
created in the audio-to-data
coding process. Feedback will
be with us for the foreseeable
future.

ans

Steve Church is president of Telos
Systems, a phone interface
manufacturer. For information,
contact him or Trisha Ristagno at
216-241-7225; fax: 216-241-4103;
or circle Reader Service 9.
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Diplexers Reduce Costs for STLs

by Bob Paul

Broadcast Design Engineer and
Elizabeth Buck

Marketing Research/Publicity
Microwave Filter Co.

EAST SYRACUSE, N.Y. You may be
able to cut the expense of adding STL
service to your radio station by adding
diplexers to your transmission line.
Say your plan is to utilize an auxiliary
service band to relay data from your stu-
dio to a transmission site located 30 miles
away. A low frequency service is prefer-
able in such situations because of signal
integrity over long distances. An STL,
therefore, is the logical choice.
However, if you own a broadcast tower
that’s 500 feet high, running another
coax line to add STL service could be a
costly proposition. Generally, 7/8-inch
flexible transmission line costs around $8

a foot. The expense of just coax alone,
excluding other materials and labor,
would cost $4,000.

In such a case, for a fraction of the cost,
diplexers can be utilized to add STL service

TECHNOLOGY
UPDATE

to an existing transmission line. This
eliminates the need for a new coax line, in
addition to all the accompanying expense
and hassles.

Microwave Filter Co., manufactures a
Model 6027 diplexer, which combines 947
MHz to 952 MHz STL band with the 450
MHz to 470 MHz mobile radio band. The
cost of the diplexer is $990.

Two diplexers would be used at the
tower site. One would be installed at the

SAN FRANCISCO Dolby Laboratories’
digital aural DP5500 Series DSTL link fea-
tures an all-new design, combining state-
of-the-art audio coding, digital modula-
tion and RF circuitry.

The DP5500 Series is based on a low-
time delay implementation of Dolby AC-
2 audio coding, resulting in superior au-
dio quality. AC-2 provides contribution-
quality audio, exceeding the requirements
of distribution-quality systems.

In a spectrum comparable to narrow-
band FM composite systems, the DP5500
accommodates two audio channels and
two auxiliary channels.

The unit employs modular construction
techniques, which permit the future pro-
vision of digital inputs and outputs and
the inclusion of new developments, such
as DAB technology. A “hot standby” fea-
ture will enable the broadcaster to use an
existing FM STL as a back-up.

For information, contact Dolby Broad-
cast Technology Manager Kevinn Tam at
415-558-0200; fax: 415-863-1373; or circle
Reader Service 64.

HOLMDEL, N.J. The CCS CDQ/2000
multirate digital audio codec combines
digital signal processing technology with
proven non-proprietary ISO MPEG MU-
SICAM audio compression.

Features allow the user to completely
manage the classic digital bandwidth
versus audio quality problem by match-
ing audio bandwidth with available dig-
ital facilities.

The CDQ can provide 20 kHz of high-
quality stereo audio in as little as 112 kbits
of digital bandwidth. Unlike fixed-rate
digital codecs, the CDQ provides eight-
switch selectable digital rates, each
designed to optimize the use of available
digital facilities.

The CDQ/2000 is available in encoder,
decoder and encoder/decoder pair con-
figurations.

For information from Corporate Com-
puter Systems (CCS), contact David Lin
at 918-946-3800; fax: 908-946-7167; or cir-
cle Reader Service 74.

EBS EQUIPMENT

e Encoder FCC Type Accepted

FAX614-592-3898 * 257 W.Union St.

U »

!
Price
Model CEB Encoder-Decoder . ................................... ... $540
Model CE Encoder Only ... ... ... 8375
Model CE With Stereo Option .. ... ... .. ... ... ... .. ... . ... ...... $405
Model CD Decoder Only (REQUIRED FOR LPTV) ... ... ........ ... .. $320
Receiver can be supplied to drive Decoder. .. .......................... $100

e Exceeds FCC Specifications o

All interconnections to the EBS equipment are made through a barrier terminal block.
No special connectors necessary. In stock—available for immediate delivery.

GORMAN REDLICH MFG. CO

¢ Decoder FCC Centified e

e AthensOH45701 < 614-593-3150
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outputs of the mobile radio and STL trans-
mitters to combine both signals onto the
transmission line. The second would be
installed at the top of the tower on the end
of the transmission line

comes panel mounted. Connectors are
type N and impedance is 50 ohms.
Microwave Filter Co., manufactures a
variety of other diplexers and triplexers for
combining multiple services to one tower.
These products will combine or split any
of the following band combinations:
VHF/UHF radio, 0 MHz to 500 MHz;
transmitter telemetry, 450 MHz to 456

to split both signals to
their respective broad- =
cast antennas.
Multiband combiners
provide a means of
multiplexing auxiliary
broadcast bands with

the lowest possible in-

sertion loss. The use of STL service.

Microwave Filter’s STL diplexer may help cut the cost of adding

high Q cavities and
components creates devices that can com-
bine these bands with a typical loss of less
than 1 dB. The units’ mobile radio band
features power passing capabilities. These
units are fully tested and weatherized for
a variety of environments.

Multiband combiners allow a single
transmission line to be used for several fre-
quency bands. The cost of the combiners
must be weighed against the cost of a sep-
arate transmission line.

Where transmission line runs are long,
a combiner-decombiner may be a more
cost-effective approach. Since the com-
biner will add only a fraction to the over-
all system insertion loss, owners of long
transmission line runs can expect no
degradation of performance.

Model 6027 has dimensions of approx-
imately 3" x5"x19". It is weatherized and

MHz; FM-STL, 920 MHz to 970 MHz;
ENG, 1990 MHz to 2110 MHz; and ITFS,
2500 MHz to 2686 MHz.

Naturally, before adding any new serv-
ice, check your options. Not all broadcast
facilities are identical; neither is the instal-
lation of broadcast services. Plan carefully.

The distance between your studio and
transmitter, tower height, application and
cost of equipment and installation will de-
termine whether to choose STL or another
auxiliary broadcast service for communi-
cations between your studio and transmit-
ter. If STL is the service you choose, a simi-
lar review will determine the feasibility of
diplexing at the tower.

EEB

For information from Microwave Filter Co.,
contact Vince Cupples at 315-437-3953; fax:
315-463-1467; or circle Reader Service 141.
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good analog system.

At a cost comparable to your current backup.
The INTRAPLEX 4800 DDAT LINK Discrete Digital Audio

Transmission LINK with 16-bit linear coding and no com-

pression gives you far better audio performance than a

Digital STL
lity/Audio

= = ==
Z D TS v

With the 4800 DDAT LINK and the T1 line available
from all telephone companies, there is enough bandwidth

and a quotation.

to handle your 15 kHz stereo (or dual monaural) signal.
Further, there is sufficient bandwidth left over for SCA’s,
SAP channels, telemetry and control channels, and
telephone circuits with no compromise in quality.
An attractive low equipment price and attractive low
Telco T1 rates mean operating costs compare
favorably with equalized analog lines.
Call us at INTRAPLEX for full details

)8

Intmglex

Intraplex, Incorporated, 80 Taylor Street, Littleton, MA 01460-3427
TEL: (508) 486-3722 / FAX: (508) 486-0709
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SMARTGASTER

DIGITAIAUDIO
SMARTCASTER CAN'T:

BUT LOOK AT EVERYTHING THAT
SMARTCASTER CAN DO

SMARTCASTER replaces a room full of conventional automation
equipment, storing all your commercials, promos, psa’s, and

STATION — other material directly on the hard drive of a computer...
WGGK . W
“\ e B BEST OF ALL, SNARTCASTER now offers enhanced audio. Sparkling
) clear sound that rivals any audio source in your statioa, ip
;;:::f sterco or mone confiquration, without gobbling more disk space.
4 _/ NOW, SMARTCASTER goes a step further, with a host of new
SMART CASTER | r- features.
= \~ /
o “4 #* CD to Open Reel automations interfaces - to allow the

]”’ L‘_’ ___] SHARTCASTER to work with stations not on a satellite network.
=1 S
TOVE 71

*x Ability to record audio while playing back at the same time.
Use the same unit to be doing production, while it is playing
spots on the air.

" ++ Unattended recording. You never miss a network feed again.
DO Wl NDOWQ 00 e .0a YET. Record on relay cue, real time or both.

*+ Time based event switching. Bring in networks and other
outside sources based on real time.

Corrertee...

ax Rutomatic clock updates, virtually eliminates clock drift by updating to the network every hour.

ax Log printing: A full log of the 'date and time that every spot ran on the system; printed on demand on 2 dedicated printer or on a printer in your
front office.

++ Discrepancy sheets: Printed as above, indicating every spot that did not run as scheduled.

ax putomatic break updates: If your satellite or automation system misses a break SMARTCASTER will jump to the correct break and give you a discrepancy
report.

#x Opto-Isolated control lines to help eliminate ground loops, transient currents and RF induced signals and provide for positive control.
x* Modem control: You can run the SMARTCASTER from any PC computer.

xx Touch tone control: Control SMARTCASTER from any touch tone telephone.

Call for a FREE VIDEO TAPE and
Information Packet About SMARTCASTER

(800) 747-6278 (712) 852-4047
FAX (712) 852-3061
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UPI Radio Selects CCS Micro56

by Sam Brown
CE, UPI Radio Network

WASHINGTON Ten years ago life was
simple. If you needed an equalized line
from anywhere, to anywhere, you called
the Bell System.

Then the Bell System went away, then
the reasonable prices went away—and in
some places, the equalized lines went
away.

“Ma Bell” can still help if the circuit is
within your LATA, a limited area where
Bell still is allowed to provide communi-
cations services. Options are more limited
when lines are needed out-of-town, or in
some cases, locally if your area is in more
than one LATA.

Markets split by LATA boundaries in-
clude New York, Washington-Baltimore
and Philadelphia. To find out what your

The Micro56 from CCS utilizes a 3:1 com-

pression ratio.

LATA includes, check the front of any tel-
ephone book’s White Pages.

Outside the LATA, digital services are
purchased from long distance carriers.
These lines may either be set up as point-
to-point leased lines or as switched serv-
ices. Leased facilities are full-time circuits,
connected on a point-to-point basis.

Switched service can be used to provide
a temporary high-quality connection for
remotes, newsgathering or emergency
back-up. "Switched 56” is like a digital tel-
ephone call. ISDN is a similar switched
service widely available in Europe, and

now is being introduced everywhere else.

Until about two years ago, 7.5 kHz
audio required digital bandwidth of
three or four 56DDS circuits. Some Eu-
ropean companies were developing
compression techniques for a new stan-
dard (CCITT G.722) to compress the data
such that only one 56DDS would be
needed. But this still seemed far off to
UPI and the other network broadcasters
who needed the service.

UPI contacted Bellcore (the phone
company’s research organization), other
broadcasters and representatives of the
European companies to increase North
American awareness of this new tech-
nology. We were actively working to
bring together the media, telcos and
equipment manufacturers.

Finally, a 56DDS/7.5 kHz device was
offered for U.S. sale by AETA, a French
company. These early units were large
and expensive, designed primarily for
telco C.O. use. It wasn't until Corporate
Computer Systems (CCS) got into the act
with its Micro56 that G.722 equipment
came within reach of most broadcasters.

Does it really work?

Assuming something is traded off in
the process of 3:1 data compression, all
of us in network radio wanted to know
what this new toy would do. Would it ac-
tually sound as good as analog? Would
it rival CDs? Could it match the sound
of satellite transmission?

Answering these questions requires
measurements. The Micro56 consistently
meets all of its specifications. With a
noise floor of —60 dB and clipping at +18
dB, a 68 dB signal-to-noise (5/N) ratio is
easily achieved with 10 dB headroom.
Response is extremely flat over the en-
tire 20 Hz to 7.5 kHz band.

In digital audio there is no degradation
before clipping, so the full dynamic range
is useable. Proper equalization is inherent

to the software, thus it does not require
telephone company adjustment.

Most importantly, subjective, careful
listening is the ultimate test of any new

USER
REPORT

audio product. On that score, the results
are best summed up by the fact that UPI
Radio, ABC, CBS, NPR and other net-
works all use the Micro56. We even use
the device for our main feed to the Space-
net III satellite.

The digitizing algorithm used was
designed primarily for high-quality voice
transmission, which it handles quite
nicely. Music also sounds good, subject
to the limitations of the 7.5 kHz band-
width. At some frequencies, tone will
sound somewhat marginal, but it is never
degraded beyond recognizability by tone
detecting circuits. Since very few radio
formats involve playing tone, you should

find an extremely useable and pleasant
timbre suitable for any airwaves.

Digital made easy

CCS has made the Micro56 easy to
use, with only input, output and a sync
indicator on the front panel of a box
measuring only 4x19x20 cm and weigh-
ing about a kilogram. On the rear is a
V.35 data connection, an alarm contact
closure on a mini-jack and a DIN plug
for power. The power supply is a sepa-
rate small unit, but is included in the
purchase price.

With a price tag of $2,150, the Micro56
is relatively affordable, and certainly the
only product of its kind in this price range.
It needs to be used with a special modem
called a CSU. These generally are less than
$600 for leased line applications, and cost
$800 to $1,800 for switched.

A V.35 data cable, at $150, also is
needed. Compared to the cost of other
high-quality transmission methods, the
price of the CCS and related equipment
seems eminently attractive.

aan

For information from Corporate Computer
Systems (CCS), contact David Lin at 918-
946-3800; fax: 908-946-7167; or circle
Reader Service 25.

Burk Solves

{continued from page 40)

well for us. I find that when I've had prob-
lems, the company has been willing to
help me out, and to listen to my com-
ments/suggestions regarding minor im-
provements to the unit or the operating
program.

The documentation that comes with the
ARC-16 is slightly lacking in detail, and I
found a few of the instructions not clear
enough. A quick call to Burk got me on the
right track within five minutes. The serv-
ice is excellent. The company doesn’t
recommend modifying the operating pro-
gram, but is willing to help you out if you
wish to know what potential harm your
modification could cause.

WTIC Woes

With the Burk ARC-16, all of our remote
control objectives have been met. The unit
communicates to itself via the STL and
ICR links, uses one studio head with two
transmitter heads, accommodates two
computers, has plenty of telemetry and
control channels, interfaces to the studio
equipment, has a voice synthesizer, com-
municates with home PCs and is simple
to operate.

Overall, I think this was one of the
smarter engineering purchases we made
at WTIC this year.

L N ]

For information from Burk Technology, con-
tact Phil Halter at 508-433-8877; fax: 508-
433-8981; or circle Reader Service 54.

For more information on the products shown below, circle the appropriate Reader Service No.(s)
on the enclosed Subscription/Reader Service card or contact the advertiser directly.

UNLEASH YOUR
ITC DELTA

The Audio Dynamics l =
retrofit card can up- 3
grade your Delta to
an unprecedented
level of cartridge
audio performance.

® DNR® Dynamic Noise Reduction
provides up to 14dB of non-encoded
noise reduction.

® An exclusive equalization trim network
design provides a playback frequency
response of 32Hz—16KHz +0.7dB.

® The on-board three-tone cue detector is
based on an asynchronous progammable
logic device for quieter audio.

® Full compatibility is assured—just plug in
and go!

Call for complete specifications

(804) 296-4111

Audio 137 W. Buckingham Circle, Suite B

1 Dynamics  Charlottesville, VA 22901
DNR® is a registered trademark of National Semiconductor Corporation.
READER SERVICE NO. 35

Digital DJ-

New Features, Lower Pricing
CALL NoOw?

SMN - DRAKE - UNISTAR - Moody - Etc
Digital DJ replaces all your old audio Cart sources with
high quality djg/a/audio from a computer hard disk.

Complecte Satcllite Systems From $250.00 / Mo
Multi-day Satellite programming is a snap. Full ID,
Jingle, Magic Call & Liner rotation and live assist
options. Auto spot Set fill, Subs for illegal spots. Real
Time operation. Easy operation. Eliminate your paper
Log. It’s all on the screen including live rotating tags &
copy, news and lists. Call for new Demo disk.

Traffic & Billing System Special (Limited Time)

New Low Prices: _Specral
EZ Log: $ 695.00 $995.00
Simple Log: 1,295.00 1,995.00
Super Log: 1,995.00 2,995.00

All Traffic systems fwerfaceto Digital DJ
Call for 60 page brochure - Our 11th Year
1000+ Stations
The Management
1-800-334-7823 - 1-817-625-9761 - Fax 817-624-9741
P.O. Box 1-36457 Ft. Worth, Tx. 76136

READER SERVICE NO. 27 .

ANDREW HELIAX"

Cable & connectors

Cable up to 2-1/4", connectors up to 6".
Cable cut to length, pressurized, conn-
ectors attached. Cable hardware too!

In Stock....Ships Next Day!

Call for our FREE 96 page pricebook

S RTWRIGHT

COMMUNIGITIONS COMPANY

7812 Red Sky Drive
Cincinnaty, Ohio 45249

g

800-543-8614

READER SERVICE NO. 10



If You Thought You
Couldn't Afford ITC
Quality. . .

... Think Again!

The new ITC Series 1 cart machine has all the features and durability ITC is

famous for, with a price that’s realistic for any budget. Pound the buttons, ram the
carts in, give it your worst. The Series 1 is designed to take anything you can dish
out, play after play. Don’t be fooled by the price tag, this is not a cheap *“‘economy
model”. The newest advances in mechanical and electrical technology have been
incorporated into the Series 1 to provide premium quality and faultless operation.
Call Broadcast Supply West today and find out how easy it is to purchase a quality
Series 1 machine.

®
BROADCAST SUPPLY WEST

America's Full-Time Broadcast Supplier

7012 27th Street West Tacoma, WA. 98466 CALL 800-426-8434 or FAX 206-565-8114
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Editor’s note: Digital telco links have the
potential to far exceed the performance of good
analog systems; these days, overall cost-
performance trade-offs favor digital in many
cases. But what type of digital system is best?
Intraplex Inc., offers the following Special Re-
port, comparing discrete and composite digi-
tal audio.

LITTLETON, Mass. While the potential
performance of digital STLs exceeds ana-
log systems, until recently, digital STLs

SPECIAL
REPORT

were much more costly than their analog
counterparts.

Now, however, cost comparisons are not
nearly as biased toward
analog as in the past, so
the overall cost-per-
formance trend favors
digital systems and

Figure 1.
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-

to the transmitter site.

At the transmitter site, the signal is
demultiplexed into individual channels,
and left and right channels are applied
to the stereo generator that feeds the
transmitter.

If a T1 line is used as the transmis-
sion link, full 16-bit linear coding
(desirable because it provides CD-
quality audio) can be used for both the
left and right channels. The multiplexed
signal with this discrete coding of left
and right channels will occupy only
a portion of the T1 transmission capac-
ity.

Twenty-five percent of the T1 capac-
ity remains for SCAs, SAP channels,
data channels and telephone circuits.
While a one-way link is shown in the
figure, T1 lines offer two-way transmis-
sion so capacity is available for TSL
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should continue to do so. mem Ty
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itally coded STL audio. A
digital T1line, for example, available from
many telephone companies, has enough
bandwidth for transmission of a digitally
coded 15 kHz stereo signal with additional
capacity for SCAs, SAP channels, tele-
phone circuits or data channels.

A T1 line also is a two-way link with
equal bandwidth in both directions, so ca-
pacity is available for TSL circuits as well.

More than one type of digital T1 STL is
available—discrete and composite are two
in use today.

Discrete digital audio

The discrete digital audio STL in Fig-
ure 1 separately encodes each left and
right channel at the studio. The digi-
tally coded data from each channel is
then combined or multiplexed with the
coded data of other channels and trans-
mitted over the digital transmission link

=l

circuits as well.

For the composite digital audio STL
in Figure 2, left and right channels are
applied to the stereo generator at the
studio end of the link. This composite
signal is then encoded and multiplexed
with the coded data of other channels
for transmission over the digital link
to the transmitter site. At the transmit-
ter site, the demulitplexer recovers the
composite signal, which is applied
directly to the transmitter.

Full, 16-bit linear coding of the compos-
ite signal cannot be used, since the band-
width of the composite signal is much
greater than both discrete channels, and
16-bit composite coding would exceed the
capacity of a digital T1 line.

Figure 3 shows the composite signal.
The FM composite signal contains redun-
dancy because the left and right channels

& SQUARED

TECHNICAL SERVICE

2198 HUBBARD LANE
Grants Pass, OR 97527

503-471-2262

Equipment Repair and Calibration

We service most AM/FM broadcast monitors, remote
control systems, exciters, STL’s, TSL’s RPU’s, Etc.

Give Us A Call
Check Our Rates
STL Loaner Program

Circle 89 On Reader Service Card

appear in both the L+R and L-R compo-
nents of the composite frequency spec-
trum as shown in the figure. This format
is compatible with both monaural and ste-
reo receivers, but it requires about 80 per-

Figure 3.
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Choosing a Digital Telco Link

Audio performance is another issue.
Greater than 90 dB dynamic range, peak
levels to +21 dBm and distortion under
0.005 percent is typical for a discrete dig-
ital audio STL link using full 16-bit lin-

LR

38 53 kHz

cent more bandwidth than discrete chan-
nels.

Composite digital STLs must use
reduced coding to fit within the band-
width of the T1 line. Fourteen-bit linear
coding is possible if no other channels are
required, but performance is reduced
compared to the 16-bit coding of a discrete
STL. If additional channels are added, the
composite coding may be reduced even
more to make room for them—with a fur-
ther decrease in performance.

Discrete/composite comparisons
Composite STLs offer more convenient
access to the stereo generator, since the
generator is located at the studio for the
composite link and at the transmitter for
the discrete link. This is useful if frequent
adjustment of the generator is required.

ear coding. Even with this coding, ad-
ditional channel capacity is still availa-
ble on & T1 discrete STL without affect-

ing performance of the stereo audio.
A composite STL, because of the
necessity for reduced coding when us-
ing a T1 transmission link, compares
with a good analog system but can't
match discrete performance. For the
composite system, dynamic range may
exceed 80 dB as a maximum (less as
more channels are added), and there is
a corresponding increase in distortion.
Peak levels and headroom also are typi-
cally lower in a composite link since
amplifiers and coders must handle the
composite signal rather than individual
chanrels. Besides better sound quality for
the discrete STL, coding and transmitting
{continued on page 51)

GETTING SOAKED?
GET A MARINER!

o 3 Styles of Mixers

lggitek

The MARINER On-Air Console

e Waterproof Switches & Pots
e Works While Dripping Wet
e 6,12 or 22 Modular Mixer Frames

e 6-Button Integrated Machine Controls

e Connections via QCPs Terminal Posts

e Optional Clock, Timer & Backup Supply
e Built for Reliability & Low Service

e Prices from $4,400 to $13,500

Call 800-231-5870 for your nearest Logitek Dealer.
(Alaska, Hawaii, Canada : 713-782-4592)

When it has to
work right!
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JNS Takes the Modular Route

by John N. Stannard
VP, J.N.S. Electronics

SAN JOSE, Calif. The modular con-
cept is not new. However, the availability
of a large number of different purpose
modules in one mounting configuration,
specifically for broadcast needs, is new.

TECHNOLOGY
UPDATE

The 8000 Series Rack Frame from
J.N.S., currently provides some 20
different modules—that is, 20 different
functions. This product originated in
Australia, and has been in use there
for more than a decade. At transmitter
sites, a frame concept minimizes rack
space requirements and simplifies
installation.

Of more importance to the station en-
gineer is maintenance. A single rack
frame couldn’t make it simpler. With
modules in one location, if a problem oc-
curs, trouble-shooting is easier. Intercon-
nect between functions becomes inter-
connection between modules.

Making friends

The extender card can become a new
friend. If the module must be fixed, it
unplugs and goes on an extender card
for servicing.

punch up wimpy sound effects

tighten and brighten mushy agency duls i
bring dull samples to life *4

The following is but one configuration
of the Rack Frame that is in use at a num-
ber of stations throughout Australia.

Upon entering the transmitter site of
3MMM in Melbourne, all control, audio,
auxiliary and STL equipment is mounted
in three rack cabinets. The modular sys-
tem (see photo) is providing RF
demodulation, audio monitor amplifier
and automatic program audio change-
over functions.

All this is accomplished in one 5%-inch
rack frame. 3MMM is an FM station, oper-
ating in stereo. Because of its dominance
in the market, loss of air time cannot be
tolerated. The station maintains three pro-
gram paths: main aural STL, backup aural
STI. and local (transmitter site) tape source.

For ease of feeding monitoring and back-
up transmitters, audio distribution ampli-
fiers are used. These are combined with
the stereo audio feeds from both the STL
receivers. Audio failure modules monitor
both audio sources. These, in turn, are
used to activate the program changeover
module.

With the failure of both external sources,
the changeover module selects the local
emergency audio. When this source is tape
(cart, etc.) or CD, the changeover module
provides an output to start that source. An
order is established within the changeover
module for switching. In the case of
3MMM, the main STL is the primary
source.

Next is the backup STL. Both are fed

simultaneously at the studio. If the main
STL fails, the backup is selected by the
changeover module. If the backup STL
fails before the main STL, the chan-
geover module goes directly to the local
source, should the main STL fail.

Equipment rack cabinets house the modular
JNS system at 3SMMM, Melbourne, Australia.

With the availability of frequencies be-
ing greater than in the U.S., 3MMM has
the luxury of the two STL systems oper-
ating on separate, different frequencies.
If the main STL fails (path fade, as an ex-
ample), the audio is automatically
selected from the backup STL.

If the main STL returns, the chan-
geover module automatically returns to

On Everyllnng Else,
It's Merely Superh.

that feed. The desired priority for pro-
gram audio source is set at installation,
and the priority is automatically main-
tained through these three levels. The
changeover module always goes to the
highest level of audio available. The au-
dio monitoring is rather straightforward.

An RF demodulator feeds a four-in by
one-out stereo audio switch module. The
switch module allows for selecting the
four sources shown. The audio input to
the switch module is bridging, provid-
ing isolation. Speaker and headphone
levels are supplied by a monitor ampli-
fier module.

Remote controllable

It should be noted that the switch mod-
ule can be remote controlled. This permits
the use of a transmitter remote control sys-
tem to select the monitored audio. If a re-
turn audio feed exists, this module can be
used for both local and remote select.

Some stations have used the switch
module to select between various audio
processors. With the remote capability, the
transmitter remote control system is then
used for studio selection of processing.
This permits the program director to se-
lect his transmitter site-located processing
to be compared.

So, why modules? They provide the
most overall affordable solution: Less
rack space is needed, they take less time
to install and they are easier to maintain.
The result is a “plug-in” equipment
environment.

L

For information, contact John Leonard at
J.N.S. Electronics at 408-729-3838; fax: 408-
926-1003; or circle Reader Service 124.

4211 24th Avenue West » Seattle WA 98199 « USA

Toll Free (800) 288-8855  Tel (206) 282-2555
Fax (206) 283-5504

It 'S no secret that many of radio's ‘perfect’
voices rely on the Symetrix 528 Voice
Processor. After all, even the top broadcast
consoles can't offer the 528's combination of
unmatched processing power and
uncompromising signal quality, With its mic
pre-amp, switchable phantom power, de-esser,
expander, compressor/limiter, and three bands
of fully parametric EQ, the 528 gives you the

control you need to handle any on-air situation.

Circle 127 On Reader Service Card

But don't let the name mislead you: This ‘voice
processor’ is just as helpful in the production
studio, the newsroom or on live remotes.

Your voice may not be perfect. And with the
hectic pace of radio, your productions may
occasionally fall short as well. But who says
anyone else has to hear about it? Call your
broadcast distributor for more information on
radio's most versatile ‘audio tool kit,’ the
Symetrix 528 Voice Processor.
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TFT Introduces a Low
Cost Mono STL Unit

by Peter Kalenak
Eastern Regional Sales Manager
TFT

SANTA CLARA, Calif. In August, TFT
Inc. announced it would make available
a new frequency synthesized mono STL.
The 9160/9167 is designed for single
channel as well as redundant dual chan-
nel stereo operation.

Frequency synthesized for ease of field
servicing, the transmitter/receiver combo
is available in RF bands 800-960 MHz, 450-
480 MHz, 300-340 MHz, 200-240 MHz and
140-180 MHz. An op-

Four years earlier, a competitor’s booster
system was installed. With it, overlap
areas of non-synchronized signals between

TECHNOLOGY
UPDATE

the main transmitter and booster were
generated. Inexpensive radios without
automatic gain circuitry received signals
that were very scratchy. Listeners were
tuning out.

tional MUX/service
channel is available.
Performance statistics
include 7.5 W RF output
(800-960 MHz), and 15
1V sensitivity at 50 dB
SNR. Operations for
both 200 kHz and 100
kHz channel spacing is
possible.
Meanwhile, the Model
8900 booster/Reciter sys-

tem recently installed in
Los Angeles has suc-

the 9160/9167.

TFT has introduced a low cost frequency synthesized mono STL:

cessfully linked two
Class A FM stations, enabling them to
transmit the same synchronized frequency
throughout the L.A. Basin. In May, KSRF/
KOCM were united under the same han-
dle, MARS-FM.

“The booster/Reciter helped to create a
new signal in the L.A. area that was not
there before and helped write a real suc-
cess story for our sales department,” said
Frank Martin, the combo’s DE.

TFT’s booster/Reciter system also helped
WYYD in Lynchburg, Va. The problem
was getting WYYD's signal over the Blue
Ridge Mountains (which shadowed the
important market of Roanoke) and into
the valley.

After a system study, an application for
TFT’s booster/Reciter system was consid-
ered feasible. WYYD gave the “go-ahead”
to install the synchronous system. After
the system was fine-tuned, WYYD found
the TFT booster/Reciter system increased
sound quality by 75 percent to 80 percent
in the problem areas. The signal in Roan-
oke is now clear enough that WYYD is not
concerned about people tuning out as they
had before.

aEBE

For information from TFT, contact your local
TFT dealer, or call TFT directly at 408-727-
7272, fax: 408-7272-5942; or circle Reader
Service 106.

Choosing Telco Links

{continued from page 49)

discrete channels absolutely assures that
stereo separation will not be affected;
composite processing can degrade chan-
nel separation.

This is clear when comparing discrete
digital with a composite transmission
process. Recalling that the left and right
channels are developed from the compos-
ite by adding and subtracting the (L+R)
and (L-R) components of the composite
signal, then
(L+R)/2 + (L-R)/2=Left Channel, and

(L+R)/2 - (L-R)/2=Right Channel

For a composite signal with 1 dB gain
differential, a factor of about 0.9 between
the L+R and the L-R signal, then,
(L+R)/2 + 09(L-R)/2=095L + 005R, and
(L+R)/2 = 09(L-R)/2=095R + 0.05L,
and a portion of the unwanted channel
has been introduced into the left and right
channels. Stereo channel separation has
degraded to 20log(0.95/0.5), or 26 dB.

If this same 1 dB gain differential error
were introduced by the discrete link, then
(L+09R)/2 + (L-09R)/2=L, and
(L+09R)/2 - (L-0.9R)/2=09R.

Even though the gain differential is

maintained, separation is not affected be-
cause no unwanted channel appears in ei-
ther left or right channels.

A six-degree phase differential can be
shown to give similar results; that is, there
is a degradation to about 26 dB for the
composite system and no stereo channel
separation degradation for the discrete
system.

Thus, while the choice of STL depends
on many factors, performance and price
are usually key. Digital systems often have
led the performance race and, recently,
costs are comparing favorably.

More than one digital approach is pos-
sible, however, and this review only con-
firms what already is known—it is better
to minimize composite processing as much
as possible to improve performance.

Discrete digital transmission, a perfor-
mance leader once thought to be too ex-
pensive to be practical in many applica-
tions, now is coming within range as an
option.

saw

For information on Intraplex, call Christine
Doyle at 508-486-3722; fax: 508-486-0709;
or circle Reader Service 152.
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24 Hours.

Our 24 hour
service hotline

number is
609-728-2020.

Call us toll free at
800-334-9154 for all
the facts on QEl
"New Reliables" FM transmitters
from 1kw to 30 kw.

Power Up.

With our FMQ
3.5/510 kW or 20/30 kW
- FMtransmitters, you

can upgrade power in
the field.

Call us toll free at

: 800-334-9154 for all the
facts on QE| “New Reliables" FM
transmitters from 1kw to 30 kw.

No Extras.

We never charge you extra
for single phase power. Not
' on our FMG 10600 or our
FMQ 20000B—not even on
our30k  FMG 300008.

Call us toll free at
800-334-9154 for all the
facts on QEI "New Reliables"
FM transmitters from 1kw to 30 kw.

Less is More.

All of QEl's FM
transmitters have
no plate blockers
or sliding contacts.
Call us toll free at
800-334-9154 for all
the facts on QEI

“‘New Reliables" FM
transmitters from 1kw to 30 kw.

Free.

Qur FREE spares kits
b= include every solid
H, state component of the
: transmitter, exciter
and remote control.
Call us toll free at
800-334-9154 for all the

facts on QEI "New Reliables" FM
transmitters from 1kw to 30 kw.

The Longest.

Our PA tube
warranty is the
B longest inthe
business —
15,000 hours.

Call us toll free at
800-334-9154 for all the
facts on QEI "New Reliables" FM
transmitters from 1kw to 30 kw.

Single Phase 30 kW.

Our new FMQ
30C00B is the only
30 kW transmitter
available with

a single phase
power supply
Call us toll free at
- 800-334-9154 for
all the facts on QEI "New Reliables”
FM transmitters from 1kw to 30 kw.

Built-in Backup.

QEl's constant 50 Ohm
interstage impedance
lets you bypass the IPA
or PA in the unlikely
event of a problem.

Call us toll free at
800-334-9154 for all the
facts on QEI "New Reliables" FM
transmitters from Tkw to 30 kw.

QEI COEPCRATION
ONE AIRPORT DRIVE - P.O. BOX D - WILLIAMSTOWN, N.J. 08094

TEL (800) 334-9154 - (609) 728-2020 - FAX (609) 629-1751

QUALI'I'Y . E NGINEERING - l NNOVATION
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Affordable Fiber Optic STLs

by Dan Talbot
President, T-TECH Corp.

HUDSON, Mass. Compared to RF
STLs or phone lines, a fiber optic STL
may seem extravagant. But aside from
delivering the best audio, it can be very
affordable.

A complete 900 MHz STL (transmitter,
receiver, antenna) for broadcast audio can
cost a station more than $10,000 for one
“hop” (more if line-of-sight is unavailable).
If digital audio is provided, audio SNR
will be better than analog.

But bit-rate compression must be used

WITH HARRIS ALLIED

since, at 900 MHz, the FCC limit on band-
width precludes normal non-compressed
digital-audio. With any type of digital
transmission, bit errors can occur.

The T1/DS-I digital-audio modem is a
step toward higher audio performance
than that obtained from RF STLs. The ad-
vantages are: high SNR digital audio with-
out bit-rate reduction, and use of copper
T1 data lines leased from the telephone
company, resulting in little installation
involvement by the broadcaster.

Unfortunately, the T1 system was created
mainly for data, not audio. Acceptable bit
error rates, for example, were chosen with

Great Buys on Multi-Track Recorders

TASCAM 44, 4-track, 1/4” tape, 7-1/2 - 15 IPS w/rack mount. Privately owned.

NEW $4349

OUR PRICE $1,995

FOSTEX A4, 4-track, 1/4" tape, 7°’ reel size. Sharp units. Fine for personal studio.

OUR PRICE $1,495

TEAC 3340, 4-track reel recorder 1/4’".

OUR PRICE $795

OTARI MX5050 MKIII-8, 8-track, 1/2"’ recorder. Table top cabinet. Aimost new.

OUR PRICE $3,895
Other Stuff...

Lots of DBX noise reduction.
CALL

ORBAN programmable mic processor. Model 787A, 787A/RC remote control,
787A/SL mono slave. 6 months old.

LIST $3,195

ALL FOR $2,000

Call now for more information on these and hundreds of other
great buys — before they get away.

BUY ... SELL... T TRADE

& HARRIS
ALLIED=—=

EQUIPMENT EXCHANGE

g 317-962-1471 ez

HARRIS ALLIED ©1991

computer applications in mind. Without
error correction, the program audio could
be accompanied by snaps and pops.

Monthly lease charges

Above the actual T1 modem equipment
costs, the monthly lease charges for the T1
service vary according to distance from a
central office: $200 to more than $1,000 a
month at each end. Since broadcasters of-
ten encounter different telephone central
offices between studio and transmitter, a
typical station’s cost is nearer the high
figure.

In 10 years (120 months) a broadcaster
can spend more than $120,000. The cost of
operation rises with time so that even ig-
noring inflation, cost is very low at first but
extremely high long-term.

T-TECH’s FOA-1T/R professional fiber
optic audio link was designed to provide
high-quality digital audio with 100 percent
bit error detection and correction.

The cost of the T-TECH link is $6,800 for
eight program channels (four left, four
right, and four SCA or signalling). With
cable and installation costs, a 20-mile out-
door system of four fibers costs $100,000
one-time, and can expand to a larger num-
ber of channels by merely adding modems.

A two-mile four-fiber STL costs about
$28,000. Fiber and installation cost de-
creases with shorter distance, but the re-
quired electronic equipment does not.

Performance in the presence of rain and
multipath can render 23 GHz unreliable.
This is especially true for lower-power in-
stallations or large distances between stu-
dio and transmitter.

TECHNOLOGY
UPDATE

The costs of a true microwave STL are
only moderately higher than those for a
lower frequency (900 MHz) RF STL. Both
STL types usually require direct line-of-
sight between studio and transmitter, with
the 23 GHz type being even more critical.
If several hops are required, the price may
actually favor a T1 or fiber optic STL.

Phone companies
The broadcaster interested in owning a
fiber optic STL must not assume that the
phone company is the correct party to
contact for installation. Due to regulations,
the phone companies often are prohibited
from offering a totally fiber optic path
(called “dark fiber”) directly to the user.
The broadcaster must find an indepen-
dent fiber optic cable installer. Thousands
{continued on next page)

Comrex Goes Digital

{continued from poge 39)
standard phone line but provide a 56
kilobit per second (kbps) digital link be-
tween the two points. The Comrex codec
works on either ISDN or Switched 56.
The Comrex DXR is in a rack-mount
case with a built-in power supply. The
unit is switchable to either 56 or 64 kbps
data rate. Audio input and output levels
are selectable as well. The system is suited
to international use, providing options for
data port (X.21 or V.35) and options for
synchronization (internal or external at 64
kbps).

The industry’s most cost-effective remote control is now even

more so wit | New features include: scale
selection with decimal point & units; log conversion & indirect
power computation; clock/calendar with up to 80 dateftime
programs; optional RS232 interface for computer control &
autologging; six telephone call numbers; options for dual control
(dial-up & dedicated line); multi-user security codes; . . . and now
ithas a fresh lemon scent! All this and no increase in price! A
basic eight channel system with relay panel and screw-terminal
interface is only $1498 and it's simple fo install and operate.

RFC-1/B Dial-Up Remote Control $1099
RP-8 Relay Panel (one needed per eight channels) $399
AFS-1 Dual Channel Audio Failsafe $249
UPS-1 Uninterruptable Power Supply . $249
SP-8 Heavy Duty Surge Protector $129
ACM-1 AC Current Monitor (monitors tower lights) $99
RK-3 Rack Kit (mounts RFC-1, AFS-1,UPS-1) . . . . . $35
RS-232 Serial-Data Conversion Kit $299

TM-1 Temperature Monitor Module (monitors room temp) . . $29
SU-4 System 4 Software Upgrade Kit (for existing units) . $100

We have a 3 page fax, a 12 page booklet and a demo unit you
can try out from your own phone. The RFC-1 is field proven with
over 300 units currently in use. Dont make the mistake of
paying too much for your next remote control. Call us today!

SIHE"SYSTERS (615) 228-3500
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The DXP incorporates all the DXR
features—including the built-in switching
power supply—in a package smaller than
most textbooks. The DXP audio input is
externally selectable between mic and line
level and the audio output is suitable for
direct headphone connection. This makes
the DXP ideal for portable applications,
such as news and sports, and is a perfect
mate for portable VSAT or INMARSAT
satellite terminals. The DXR and DXP both
function in full duplex.

High speed data networks usually use
a V.35 data port for interface. The main
limitation to this type of port is that it
delivers only bit timing information; no
signal separates one data “word” from the
next.

The receiver portion of the DXR accepts
this data stream “as is,” analyzes it, deter-
mines the proper word position and di-
vides up the words correctly. It then con-
tinues to monitor the sync status and up-
dates if a network error causes the words
to “slip.”

The codec connects to the data network
via a customer-provided CSU/DSU or ter-
minal adapter. This box is similar in size
and function to a modem. It also usually
provides diagnostic and dialing functions,
with the latter usually having remote ac-
cess via Hayes AT or R5-366 protocol.

The operating cost of the digital codec
can make it an attractive alternative for
high-quality audio transmission. On
ISDN or Switched 56, the customer pays
the telephone company only for the time
the connection is made, so the system
costs a fraction of a dedicated wideband
phone line or satellite circuit.

Likewise, satellite data circuits carrying
PCM are much more expensive than the
relatively narrow digital channel required
for the codec.

L N

For information, contact Lynn Distler at
Comrex: 508-263-1800; fax: 508-635-0401;
or circle Reader Service 12.
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CAT-LINK,

by Jeff Detweiler
Sales Manager
QE! Corp.

WILLIAMSTOWN, N.J. Among a
number of new digital STL technologies,
the QEI CAT-LINK remains the only real-
time digital STL system. More important,

TECHNOLOGY
UPDATE

it is the only digital STL that will accept a
composite input.

More than ever, the broadcast engineer
must be certain that his or her budget is
wisely spent for real benefits. The CAT-
LINK has provided the on-air perfor-
mance advantage and cost savings.

Los Angeles was first

While the Mid-Atlantic states provided
the test bed for CAT-LINK, it was Los An-
geles that saw the first of the production
CAT-LINKSs. KIIS-FM got the composite
digital technology in December 1989 to re-
place its seven analog telephone lines.

"Before the CAT-LINK, we had a 950
MHz STL and a pair of 15 kHz telco lines
for back-up,” said the station’s Mike Cal-
laghan. “We also had a second 15 kHz pair
to return the signal from our stereo remote
vehicle via the transmitter site to the stu-
dio, and one 8 kHz line to do the same for
the traffic ‘copter’s signal. Add in two
more analog lines for the remote control,
and our phone bill was totaling about
$1,300 a month.

"CAT-LINK allowed KIIS to put all the
send and receive channels on a single
standard DS-I (T-I) bi-directional circuit for
$720 a month, a 35 percent return on in-
vestment or a three year pay-back period.

“Most people say we have a cleaner
sound now with CAT-LINK. There’s less
unidentifiable stuff going on in the back-
ground. And there is of course no over-

shoot or any other problems you have
with microwave STLs.”

Callaghan can be reached at KIIS in Los
Angeles at 213-466-8381.

Another early pioneer in the CAT-LINK
story is Houston classical outlet KUHF-
FM. CE David Knodel began using the
CAT-LINK in January 1989 as part of an ef-
fort to utilize digital technology for deliver-
ing compact disc and "live” digital (DDD)
recordings to listeners.

“Our composite microwave is located
across campus from the studios and is
linked by a privately owned fiber optic ca-
ble,” Knodel said.

“We had been using a discrete digital
system, which put the stereo generator at
the microwave STL location with no
modulation monitor for test and adjust-
ments. With the composite CAT-LINK
digital STL/TSL system, we were able to
move the stereo generator back to the stu-
dios near the processing and modulation
monitor. I like the signal to leave the stu-
dio in a form as close to the final broad-
cast product as possible since it gives us
the greatest control over our signal.”

The station now is in the process of
backing up its composite microwave STL
with aleased telco DS-I (T-1), though the

from Coast to Coast

DS-l actually will be the primary and the
microwave the back-up.

"“With the CAT-LINK, we will be able to
interface with the telco equipment effort-
lessly and take advantage of the full du-
plex characteristic of DS-1 service. The in-
tegration of function will allow us to elim-
inate a $233 a month dedicated data cir-
cuit, effectively reducing the cost of the
DS-1 service,” Knodel said.

Knodel can be reached at KUHF in
Houston at 713-749-7186.

So far we have heard from users of the
CAT-LINK on DS-I and fiber optic circuits.
However, the CAT-LINK is equally at
home on 23 GHz microwave systems or
any other medium capable of transmitting
either a DSI-X output format or NTSC
video channel.

23 GHz capability
Jeff Andrew, CE of Gannett Broadcast-
ing’s WGCT in Chicago, was the first CAT-
LINK system user to utilize the 23 GHz
microwave capability. The WGCI STL
path has two separate STL links. At the
mid point, the digital composite signal is
brought down to baseband and is re-
introduced to the second composite input,
(continued on page 54)

Affordable Fiber STLs

(continued from previous page)

of them exist. A list can be obtained from
AMP, SIECOR or FOTEC. T-TECH also
can provide names of installers in the
broadcaster’s geographic vicinity.

For technical factors, such as lack of
bandwidth or future channel expandabil-
ity, digital errors, lack of two-way trans-
mission and weather effects, some STLs
can fall far short of the cost-performance
ratio of a T-TECH fiber optic STL.

No code compression or bit-rate reduc-
tion is used in the T-TECH system, assur-
ing maximum ability to cascade. Any
general signal may be handled, not just

those signals that rely on the psychoa-
coustic shortcomings of the human ear.

The T-TECH system allows the compos-
ite stereo generator to be located at the stu-
dio, rather than at the transmitter, like STLs
using code-compression schemes. This is
preferable, since locating components at
the studio instead of the transmitter per-
mits repair of those components in a more
comfortable and accessible environment.

Eas

For information, contact Daniel Talbot at T-
TECH (Talbot Technology Corp.) in Hudson,
Mass. at 508-562-5820; fax: 508-568-1219;
or circle Reader Service 112.

ngineers who rely on

BEXT quality in their
amplifiers, translators,
transmitters and exciters
have learned that our STL's
outperform more expensive
competitors. Both the high
value LCSeriesand the high
performance SD Series have
made new friends among

some very discriminating industry leaders.

Both are modular systems: In the rare event that
you need more than the standard 1.5W to reach
your transmitting site, our 6W LC STL transmitter
may help, or it is easy to add our 15W amplifier.

The LC and the SD also share a unique BEXT
family trait - front panel frequency programmabil-
ity for quick changes in the field.

The LC Series is so affordable, even small stations

At BEXT, STL stands for Simple,
Totally reliable, and Less trouble to use.
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739 Fifth Avenue

San Diego, CA 92101 USA
619-239-8462 FAX: 239-8474

all subcarrier frequencies up to 200 kHz. The SD
receiver's RF bandwidth is adjustable to optimize
reception in your environment.

These reliable STL's are available with prompt
delivery, direct from our San Diego offices. Call
today for more detailed information or a full
catalog, complete with reference list.

can justify a second BEXT
system (remember - two
BEXT STL's mean full ste-
reo redundancy). It
handles main programand

subcarrier frequencies up
to 100 kHz.

The SD Series offers top
performance, and supports

BEXT
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Who’s
running

the ship?
Unattcnficd '
operation is

cne way to keep your
station profitable, but
you still have to mind

the store.

l The acclaimed Burk

i | Technology ARC-16
Remote Control System
is the first step. You can
control transmitter and
studio from any phone.

But wait. There’s more!

ntroducing AutoPilot™
from Burk Technology.

AutoPilot is break-through
computer software that
makes automatic operation
of your studio/transmitter
facility a dream come true.

Automatic power changes
Automatic pattern changes
Automatic site changes
Automatic power trim
Automatic fault recovery
Automatic logging

Now your imagination is
the only limit.

The new FCC fine schedule
is imposing. Why risk a big
pcnaFO when AutoPilot
can help you stay within
the rules?

Call us toll free at

1-800 255-8090
for more information
and a FREE DEMO.

BURK

TECHNOLOGY
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TRUE BLUE
FOR THE NEWS

For top reliability, put your news cuts on
the cart more stations count on.

P.O. Box 3100 « Winchester,VA 22601
Tel: (800) 522-CART or (703) 667-8125
P Fax: (703) 667-6379

BROADCAST ™ CARTRIDGES

[RUE BLUE

Kudos for CAT-LINK

{continued from page 53)
then is demodulated at the transmitter site.

“We get specs like the microwave wasn't
even there,” Andrew said. “It has com-
pletely eliminated the STL audio delay
problem we had with our old PCM sys-
tem. Another nice thing about the CAT-
LINK is that the processing can stay at the
studio. We used to process at the transmit-
ter site because the old PCM system sent
two-channel audio.”

Andrew can be reached at WGCI in
Chicago at 312-427-4800.

Also in Chicago, WXRT CE Mark Niel-
son, reported: “The rent for our STL dish
space was so exorbitant that we had to do
something to replace the 950 MHz STL

osi)  0€i] qei] aei] 0E(] aei] el el

modulation monitoring requirements,” he
said.

Nielson can be reached at WXRT in
Chicago at 312-777-1700.

Quick set-up

A few weeks before the 1990 NAB show,
we received a call from Dick Byrd, CE of
WZGC in Atlanta. He wanted to be the
first station in Atlanta to have a CAT-LINK

. and he wanted to have it on the air be-
fore the show, which was held in the city.

The phone company was persuaded to
have the lines installed in short order, and
we shipped a system configured to
WZGC'’s requirements within two weeks.
The whole system was on the air and per-
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Users praise QEl's CAT-LINK digital composite STL/TSL.

system. The savings in rent paid for the
CAT-LINK.

Discrete audio input

“Our installation was fairly simple and
the only negative was the need to have
some limiting on the discrete audio input
cards. The composite performance is really
an advance over the 950 STL. The entire
composite audio signal is improved from
the low end right up to 15 kHz—much bet-
ter signal to noise and linearity.

“Right now, we are using only the com-
posite but we will be sending SCA audio
and will use the TSL capability for future

forming well before the show.

“Originally, we did not utilize all the
channels of the system, because we didn't
want to put all our eggs in one basket.
However, the DS-I/CAT-LINK combination
has proven so reliable that it has had fewer
outages than the dedicated analog telco
circuits we had as back-up for the 950
MHz STL,” Byrd said.

Byrd can be contacted at WZGT in At-
lanta at 404-851-9393.

LI I |

For information from QEI, contact Jeff Det-
weiler at 609-728-2020; fax: 609-629-1751;
or circle Reader Service 21.

BLUES

More stations play their music on the
world's best-selling tape carts.

P.O. Box 3100 « Winchester, VA 22601
Tel: (800) 522-CART or (703) 667-8125
@ Fox: (703) 667-6379
BROADCAST ® CARTRIDGES
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The Closer You Get...

WEe Mean It—we really DO provide the quality.
performance. technical support. and innovation we
promise!

Our model A-500 is a thoroughly engineered on-air
console: itdelivers the level of performance your clients
row sxpect. and DAB demands. All components are
selected for long life—gold bus connectors. gold IO
connectors. all gold contact switches. gas-filled relays.
triple burned-in integrated circuits. solid state ON;OFF
lamps. and precision laminated Lexan control surfaces
for a lasting. wearproof finish. And we back that up
with a 3-year parts and labor warranty. complete with

factory support from a technically competent and
responsive staff.

We've also handled your special requirements as
well with a super family of accessories. including a
choice of three difierent telepnone modules. an
iIntercom module. an off-line mixer module for your
remote feeds. talent control stations. accessory panels.
failsafe power supplies. and auto cart and CD
sequencing options.

So take a close look: we've got the quality. we've
got the innovations. and you've got our commitment to
top-notch support.

The Better We Look!

A-500

6720 V.I.P. Parkway. Syracuse. NY. 13211 (tel 315-455-7740 fax 315-454-8104:
Circle 15°0n Reader Service Card




In Fact, a Whole New Console Family...

These consoles give you full multitrack production
capability while at the same time providing familiar
program and audition busing so your production room
can double as a back-up on-air facility. They free up
your primary Air studio for routine calibration and
maintenance sessions. They are a perfect solution for
complex talk or news formats.

Beyond its on-air capability the SP-4 is a powerful
production console offered in 2, 4 and 8-track formats.
Production crews will love the smooth sounding
equalization, the auxiliary send buses, and, of course,
the full on-air type machine and console logic. There's
also plenty of room for those special functions: like a
phone module that can handle multiple callers, yet

doesn’t tie up your line inputs; an intercom module that
lets you communicate with other Wheatstone consoles
and rackmount locations throughout your facility; plus a
studio control module, line preselectors. tape controllers.
and automatic timers.

And, of course, there’s the componentry: all gold
contact switches for the ultimate in reliability, gold bus
connectors, gold I/O connectors, solid state on/off lamps,
and triple burned-in ICs. Naturally, each console is also
triple-tested.

The fact is, Wheatstone's got the features. the
componentry, the reliability, the performance and the
reputation you can depend on.

Call us.

SP-44/4-Track
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6720 V.I.P. Parkway, Syracuse. NY. 13211 (tel 315-455-7740 fax 315-454-8104)
Crivordhisietiisrory® Crd




