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NAB '88 Drew Record Crowd 
by Alan Carter 

Las Vegas NV ... If "largest evers" 
make for a success, then the 66th annual 
National Association of Broadcasters 
Convention and International Exhibi-
tion, held here 8 April to 12 April, can 
be so designated. 
The NAB reported attendance at 

46,871, up from 40,388 for the 1987 Dallas 
convention. Exhibitors totalled 723, com-
pared to 696 a year earlier. Exhibit space 
was 383,400 square feet, compared to 
313,000 square feet in 1987. 
While the spotlight may have shone 

more on television—specifically sur-
rounding advanced and high definition 
television—radio broadcasters found 
plenty to feast their eyes upon in the Ra-
dio & Audio exhibit hall in the Las Vegas 
Convention Center, specifically in digi-
tal developments. Exhibits also were at 
the Las Vegas Hilton and in an outdoor 

display area. 
Many of the more than 120 engineer-

ing and management sessions also fo-
cused on radio issues. 
A difference in this year's exhibit was 

the separation of radio and audio ex-
hibits from the television displays. The 
exhibits were clearly divided, making it 
easier to focus on specific areas of in-
terest. 
Highlights of the show included a 

speech by President Reagan to approxi-
mately 4,000 at the Hilton Pavilion. The 
speech was transmitted by fiber optics 
to an advanced television theater and 
presented on high definition television. 
This was the first appearance by a US 

president on high definition, 65 years to 
the day after President Warren Harding 
became the first president to make an 
address broadcast on radio. 
The NAB presented Reagan with the 

"The Ronald Reagan Broadcasting 

FCC To Include Mask 
Washington DC ... A confrontation 
may be on the horizon between the FCC 
and the NAB over a notice of proposed 
rule making expected on an NRSC au-
dio and RF mask standard. 
Mass Media Bureau Chief Alex Felker 

said he instructed his staff to prepare a 
proposed rule making addressing both 
the NRSC audio and RF mask standard. 
But neither the NAB nor the National 

Radio Systems Committee want the RF 
mask included in the rule making. 
"The mask is still tentative. There was 

no sentiment at all (from the NRSC) for 
the RF mask to be discussed by the 
FCC," said Science and Technology VP 
Michael Rau. 
The NAB last November asked the FCC 

to adopt the voluntary NRSC audio stan-
dard. It calls for 75µ sec preemphasis and 
a 10 kHz stopband. 
Support was strong for the audio stan-

dard in comments filed as part of the AM 
technical review, with more than 700 sta-
tions having voluntarily converted. 
The committee approved the transmis-

sion complement to the audio standard, 
the RF mask dubbed NRSC-2, in April 
at a meeting prior to the NAB conven-
tion. NRSC-2 addresses the signal from 
the transmitter out. 
Agreeing with Felker's position during 

the meeting, Wilson LaFollette of the 
Mass Media Bureau said some are ask-
ng why the FCC should wait on the RF 
mask issue. 

LaFollette said the two standards are 
related, but a proposal on a mask from 
the FCC may not be as stringent as what 
the NIZSC wants. 
Asked why the FCC would include the 

RF mask portion in the rule making 
when such a move is opposed by the 

W.C. Alexander 
Director of Engineering 
CraVd0f1:1 Broadcasting Company 

group that helped develop the stan-
dard, Felker said the Commission 
wanted to address interference concerns. 
"One of our important jobs is control-

ling interference, and to the extent that 
the RF mask goes in that direction, I 
think it is something that we definitely 
want to consider," Felker explained, add-

(continued on page 3) 

Las Vegas desert and skyline casinos were the backdrop for NAB ' 88 Complete coverage be-
gins on page 7. 

Award" for "a lifetime of achievement 
and leadership through the effective use 
of the broadcast media." 
Other highlights of the convention 

were the presentation of the Engineer-
ing Achievement Award to Jules Cohen 
of Washington DC and the Distin-
guished Service Award to former FCC 
Chairman Mark Fowler. 
The 1989 convention is slated 29 April-

May 2 in Las Vegas. The event travels to 
Atlanta in 1990 and returns to Las Vegas 
in 1991. 
For more information on the conven-

tion, contact NAB's public affairs and 
communications department at 
202-429-5350. 

After months in the field, the 
I kW solid-state passed the test 

"We are very pleased with the 
superior sound and performance of the 
1 kW solid-state Continental transmitter." 

"The new transmitter has a "cleaner" 
sound, better than any other stereo 
station on the AM band in this market 
by a wide margin." 

"The reliability has surpassed that of 
its predecessor, in fact, we have 

installed our sixth new Continental transmitter." 

For information on any of Continental 
Electronics' family of reliable transmitters, contact: 

varian@ 
continental electronics division 
P.O. Box 270879 Dallas, Texas 75227 
Telephone: 214-381-7161 FAX: 214-381-4949 

Kudos To 
NAB For 
Exhibits 
Washington DC ... Accolades are pour-
ing in to the NAB about the exhibition 
at the 1988 annual convention, accord-
ing to Exhibits Director Rick Dobson, al-
though he acknowledged there were 
some problems. 
"This was without question the most 

successful NAB in history," he said. "Ev-
ery exhibitor I talked to reported record 
sales off the show." 
Dobson said a radio equipment 

manufacturer, whom Dobson declined 
to name, reported selling eight transmit-
ters at the show, having never before 
made a sale on the floor, only on follow 
up. "That gives a real good idea of how 
it went," Dobson added. 
With the record size of the exhibit-

732 exhibitors in 383,400 square feet—the 
NAB show now ranks among the top 20 
in the US, according to Dobson. 
This was Dobson's first year at the 

helm of the exhibit, a show that in-
troduced some changes in procedures. 
Dobson noted that concerns about use 

of the Hilton Center raised in 1985, the 
last time the convention was in Las 
Vegas, were not a problem this year. The 
Hilton was used as overflow in 1985 and 
floor traffic was slow. 

For '88, Dobson said the Hilton was 
"part of the plan" from the beginning. 
Exhibit guest registration was moved 
there, and that section and outdoor ex-
hibits opened a half hour before the 
main show in the Las Vegas Convention 
Center. 
Dobson rated the changes directed at 

the Hilton a success based on requests 
from exhibitors who "insisted on being 

(continued on page 7) 
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Class A's Ask For FCC Action 
by Alan Carter 

Washington DC ... New Jersey Class A 
FM broadcasters seeking an across-the-
board power hike claimed opponents 
raised unrealistic scenarios and 
challenged proposed remedies but not 
the basic premise of their proposed rule 
making. 
The New Jersey Class A Broadcasters 

Association concluded, therefore, that 
the FCC should begin a rule making on 
their power hike request. 
The group's reply comments to Docket 

RM-6237 noted that comments opposing 
the power hike "criticized the method 
chosen to provide relief" rather than the 
group's theory that the power limit for 
Class A broadcasters increasingly pre-
vents them from effectively serving the 
communities and produces other 
"deleterious" effects within their current 
primary service contours. 
"The benefits to be gained from the 

power increase outweigh any conceiva-
ble detriments," the Class A broadcasters 
argued. 'Accordingly, the proposal is 
ripe for initiation of the requested rule 
making!' 
Several broadcast group owners who 

opposed the rule making in initial com-
ments continued to note their opposition 
in the reply comment period. 
The New Jersey group filed a petition 

for rule making last September that the 
Federal Communications Commission 
raise the current 3 kW Class A power 
limit to 6 kW. 

In the reply comments, the New Jer-
sey broadcasters focused on Class B con-
cerns about the 54 dBu protection con-
tour, noting that many stations are not 
receiving that much protection even 
now. 
"With respect to Class Bs, the opposi-

tion's premise is that this class is entitled 
to protection to the 54 dBu contour," the 
New Jersey group wrote. 

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

"Significantly, however, not a single 
one of the New Jersey's opponents has 
disputed the fact that, under existing 
separations, Class B and B1 stations have 
as often as not received significantly less 
protection to 54 dBu—widespread as-
sumptions to the contrary notwithstand-
ing!' 
New Jersey broadcasters maintained 

that the only thing consistent about 
Class B protection is a lack of con-
sistency. 
The group concluded that Class B in-

The benefits to be 
gained from the 

power increase out-
weigh any conceiv-

able detriments. 

terest will oppose "any meaningful re-
lief" for Class As that affects "their as-
sumed, but largely fictitious, 54 dBu 
protection—despite the fact that such 
operators would continue to dwarf Class 
As even under New Jersey's proposal!' 
New Jersey Class As suggested the 

Commission may want to re-evalute the 
54 dBu protection issue and conform 
Class B protection levels to that of Class 
As and Cs. 

In the initial filing, some commenters, 
including the NAB, said they would ac-
cept power hikes on an individual basis. 
New Jersey broadcasters disagreed 

with that proposal. 
"It would guarantee that any relief for 

Class As would proceed at a glacial pace 
with manifold opportunities for oppo-
nents to use the regulatory process for 
the purpose of delay," the group stated. 
"Given the limited financial resources 

of the average Class A broadcaster, it is 
likely that many Class As would be un-

328 W. Maple Ave 

able to afford the legal and engineering 
counsel necessary for the protracted liti-
gation which could be required to secure 
grant of their applications!' 
Many broadcasters who expressed 

previous opposition to the Class A 
power hike stood steadfast in reply com-
ments. 
Tribune Broadcasting stated the move 

would undermine the Commission's FM 
mileage separation standards. 
The result, the group owner added, 

would be significant deterioration of the 
coverage of Class B, Bi, C, Cl and C2 
stations through co-channel and adja-
cent channel interference from Class A 
stations. 
Tribune also replied that proponents 

do not offer "specific evidence" to show 
that Class As are no longer able to ren-
der the local service to the communities 
of license that they were licensed to pro-
vide. 
Greater Media, another group owner 

opposing the power hike, said the pro-
posal "would provide at best limited 
benefits to Class A stations while caus-
ing runious interference to all other 
classes of stations!' 
Greater Media also argued that sta-

tions, including Class As, would suffer 
approximately a 2 dB increase in co-
channel interference. 
Greater Media also said all class first-

adjacent stations would receive approx-
imately 1.7 dB in additional interference, 
and second- and third-adjacent channel 
facilities would likewise experience in-
creased interference. 
"Such gains in no way justify the fun-

damental degradation of service to all 
other classes of stations which would te-
suit from adoption of the Association's 
proposal," Greater Media stated. 
The docket number at the FCC is RM-

6237. For information from New Jersey 
broadcasters, contact Robert McAllan at 
201-774-7700. 

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

Ail 

rFCC 
Clips 

McNally appointed acting chief 
The FCC appointed James McNally 

Jr. acting chief of the Mass Media Bu-
reau's Engineering Policy Branch, in 
the Commission's Policy and Rules 
Division. 

Starting his career with the FCC in 
1969 as an engineer in the Field Oper-
ations Bureau, McNally worked from 
1980 to 1984 in what is now the Mass 
Media Bureau's Engineering Policy 
Branch. In 1984, McNally joined the 
FCC's Office of Plans and Policy, al-
though he returned to the Engineer-
ing Policy Branch in 1987. 
McNally holds a General Radiotele-

phone Operator license and an ama-
teur radio call sign, and has been ac-
tive in the General Mobile Radio 
Service. 
For more facts, contact the news 

media information office at 202-643-
5050. 

Tampa office moves 
The address for the FCC Tampa of-

fice has changed, effective 18 April, 
to the Airport Executive Center, 22203 
North Lois Avenue Room 1215, 
Tampa, FL 33607. 

Public inquiries on telecommunica-
tions matters, complaints of electronic 
interference and schedules of radio 
operator examinations should be di-
rected to the above address, according 
to the FCC. Operating hours for the 
new office are 8:00 AM to 4:30 PM. 
For more information, contact the 

Tampa office at 813-228-2872. 

Broadcast station totals 
A total of 10,294 licensed radio 

broadcast stations were reported by 
the FCC as of 31 March. Of this total, 
4,912 were AM broadcasters and 4,058 
were FM facilities. The remaining 
1,324, according to the FCC, were 
comprised of FM educational broad-
cast stations. 
For more information, contact the 

FCC news media information office at 
202-632-5050. 
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Super Radio Design Completed 
by Alan Carter 

Washington DC ... "Super radio" 
designer Richard Sequerra has submit-
ted the first-stage design of a new and 
improved AM-FM receiver to the NAB. 
The NAB signed a $25,000 research 

and development contract with Se-
querra, a Long Island NY-based consult-
ing engineer known for his receiver de-
signs, to come up with a "high quality" 
tabletop, multi-function AM-FM radio. 
The executive committee also in April 

designated another $25,000 for building 
of prototypes. 

In the end, Sequerra will design three 
prototype receivers with the only differ-
ence being the AM stereo decoder in 
each. One will be C-QUAM, the second 
will decode the Kahn ISB system and the 
third will be multisystem, decoding C-
QUAM, Kahn and Magnavox, according 
to Sequerra's plans. 

The design features include a "super 
little loudspeaker," Sequerra explained 
in an interview. 
"The size of the box determines how 

many low frequencies you can produce, 
or how low in frequency you can repro-
duce," he said. 
He has "optimized" the design for 

"performance out of that little box that 
will probably beat many of the hi-fi sets 
that you know of, in terms of its resolu-
tion and clarity," Sequerra explained. 
The FM receiver is designed on the ba-

sis of Sequerra's large high quality 
$10,000 FM receivers. 
"We used the same basic technology 

that I use in the biggest ones, with the 
most elaborate IF filters or selective cir-
cuits that have ever been used in the 
small radio," Sequerra said. 
"These are computer derived filters. 

They are not just the plain little chips 
that you buy from Japan. These are very, 

RF Mask Part Of Plans 
(continued from page I) 
ing, "I think we are going to want to look 
a) both!' 

Felker invited skeptics to provide de-
tails on why they believe it is too early 
to mandate an RF mask in comments. 
He added, however, "it doesn't mean 

we can't start talking about it in some for-
mal way." 
A recommendation for Commission 

action could be forthcoming this sum-
mer, Felker said. 
During the subgroup meeting, Ken 

Brown, manager of allocations and licens-
ing for Capital Cities/ABC and an NRSC 
member, noted the committee's opposi-
tion to combining the audio and RF mask 
standard in a single rule making. 

"It (the RF mask) is simply not ready 
for consideration by the FCC," Brown 
said. "It's just a first step. It's something 
from which people can work." 
Brown later referred to comments filed 

with the NRSC that noted hesitation on 

adopting the voluntary standard. 
Some concerns focus on use of a spec-

trum analyzer to measure the RF mask 
and another measuring instrument, the 
splatter monitor, which is still being de-
veloped. The splatter monitor is consid-
ered more economical for broadcasters 
to use, but the RF mask approved in 
April is based on use of a spectrum 
analyzer. 
Questioned after the meeting about 

the FCC position, the NAB's Rau said he 
did not immediately know what position 
the association would take on a rule 
making addressing both standards. He 
noted the NRSC's opposition to making 
the RF mask mandatory but emphasized 
NAB's strong support for a rule making 
on the audio portion of the standard. 
The contact for the NRSC is Stan Sa-

lek at the NAB, 202-429-5350. For infor-
mation on the FCC's rule making proce-
dure, contact the public affairs office at 
202-632-5050. 
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very elaborate filters designed to give 
you the maximum separation with the 
minimum distortion!' 
The FM section also has no AGC, he 

noted. 'There is no gain until you hit the 
limiter section, and all the gain is in the 
limiters." 
The design includes selective circuits 

and amplifying circuits that are effective 
for signals that are "very, very large— 
the kinds of things you encounter in ur-
ban centers!' 
The radio will also contain an FMX 

decoder. 
The super radio design has a builtin 

rotatable antenna. 
The design contains an impulse noise 

blanker, a device Sequerra said senses 
possible AM interference noise. 

"It detects this noise as being separate 
from the wanted signal," he explained, 
"and develops a control signal which 
blanks the performance of the radio for 
a very tiny piece of time—like one or two 
microseconds. It actually prevents these 
noise pulses from hitting the tuned or 
selected circuits." 
He continued, "When a noise pulse 

hits a selective circuit, it gets stretched 
out in time so that the noise pulse that 
might be so short you could never hear 
it, once it is stretched through the selec-
tive circuits, becomes audible. This is a 
way to reduce the noise problem in AM." 
And like the FM receiver, the front end 

of the AM section can handle a very 
large signal—in the area of a half volt, 
Sequerra said. "This is far greater than 
in any set on the market!' 
The AM receiver has two IFs in cas-

cade or series. The first is a wide design 
of 10 kHz for AM stereo. The second is 
a narrow 5 kHz. 
Among the elements Sequerra listed 

as available for use in the receivers are 
the Sanyo LA1910 multisystem AM ste-
reo decoder and the Motorola MC13022 
C-QUAM AM stereo decoder. 

It will also tentatively have a Sanyo 
LA3440 FMX decoder; Sanyo LA3450 
stereo multiplex decoder; Korin lowpass 
filter; NEC PD1703C-014 PLL/controller 
for AM-FM tuners; Sanyo LC-7030 PLL 
synthesizer for AM-FM tuners, and 10 
kHz notch filter. 
Among the "unresolved questions" in 

the design that Sequerra noted are the 
resolution of the tentative FMX and the 
Sanyo LA1910 multisystem AM stereo 
decoder, which he maintained "will 
work equally well for both C-QUAM and 
Kahn stereo." 
Neither the design nor the panel lay-

out have been finalized. The second 
stage of the project, according to Se-
querra, is the design of the engineering 
breadboard prototype. 
The design is "exactly what we were 

expecting," said NAB Science and Tech-
nology VP Michael Rau. "We look for-
ward to the next step." 

For more information on the "super ra-
die contact the NAB Science and Tech-
nology Department at 202-429-5346. 

So Many Ways Better 
Broadcast Electronics' FM-3.5A 
3500 Watt FM Transmitter 

• First with a 4CX3500A one tube 
design. 

• Patented folded half-wave cavity 
eliminates plate blocking 
capacitor and sliding contacts. 

• Our own solid state broadband 
IPA in slide out drawer 

• Industry standard FX-30 exciter 

• Emergency 250 watt patching. 

• First with automatic power control 
that maintains constant output 
power with proportional VSWR 
foldback protection. 

• Ten individual meters. 

• Optional microprocessor video 
display system (ÁIVDS) with 
diagnostics. 

The Model FM-35A single tube FM transmitter is the 
first choice for optimum Class A service. Over seventy on the air 
in the United States, Canada and overseas. 

I=E BROADCAST ELECTRONICS INC. 
4100 N 24th ST PO BOX 3606. QUINCY. IL 62305-3606. ( 217) 224-9600. TELEX 250142 
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Now That The Party's Over. • 
by Judith Gross 

Falls Church VA ... Like I said, nobody 
can digest the entire NAB convention in 
a single sitting, so now that it's over and 
there's been time to reflect away from the 
dazzle of crazy old Vegas ... 
The interesting thing about DAT is that 

while some stations see it as the latest 
gimmick in the march toward digital, 
some enigneers are holding back, wait-
ing for the technology to prove itself. 
One snag is the fact that any way you 

slice it it's still tape, with tape transport 
and all the tape-based little problems ra-
dio has been eager to move away from. 
One thing it will be interesting to keep 

an eye on is time code. 
Some of DAT's proponents are ready 

to begin incorporating time code into re-
corders and playbacks, all in the hope of 
giving DAT electronic editing capability 
for the future. Shouldn't be too hard to 
accomplish, since it's all very similar to 
videotape technology and editing. 
Shouldn't be too expensive, either, be-

cause it's been around for some time. 
Then you can expect to see DAT replace 
reel-to-reels. But as cart machine 
replacements? Well, we'll see ... 
Speaking of DAT, BSW gave away a 

Sony Pro model, and the winner was 
Todd Noordyk of WSHN radio. Thou-
sands entered, and BSW president Ber-

Announcing 
the Ideal Marriage 

in Îrànrnittcr 
Control 

Ntiw I have both: the nlability il full-time studio remote 
rontrol with the ronvenienee of dial-up. Advanced Micm-Dynainics 
intniduces the ARC-16. its new 16-channel transmitter remote con-
trol system. 

With the studio controller you have a constant link to your trans-
mitter. Any problem can be seen at a glance—and correited with a 
touch of a bill tow 

With the ti Ii phone speech unit, you can monitor and control the 
transmitter from any location. If the transmitter goes out of limits, 
it calls you—without affecting the full-time studio control. 

The ARC-16 is designed for maximum flexibility, so vou add just 
the pieces you need, when you need them. Enjoy the dual control 
of studio and dial-up now, or select only one and add on later. It 
expands easily to more channels, or even additional sites. 
• Call us for more information on the ARC-16. It might just be 
your perfect match. 

Advanced Micro-Dynamics. 7 Lome Drive, Pepperell, MA 
01463 (617) 433-8877. 1-800-255-8090 

Advanced__ 
 micro-dynamics inc. 

• 

And the winner is ... BSW gave away a Sony DAT machine in the closing hours of the show. 

nice McCullough pulled Todd's name 
out of the box on the last day of the 
show. Now don't say you didn't get 
lucky in Las Vegas, Todd. 

*** 

Took the FMX road test, (not to be con-
fused with that other road test at the 
show). Broadcast Technology Partners, 
the FMX people had their own van with 
an FMX generator. (I like the nifty new 
FMX logo. guys.) You could drive around 

fose 4 41/414. 

Vegas and hear FMX switched into and 
out of the local stations. 
What I heard was no increase of multi-

path effects, and actually in some cases 
the multipath was lessened when FMX 
was switched in. And there was a no-
ticeable improvement in the nulls. 
Plus as we drove further out into the 

coverage area of a station, you could hear 
FMX help the noise level and thus im-
prove the stereo reception. So I give the 
I3TP people good marks on promoting a 
much improved product. 
But stations are still going to have to 

assess FMX for themselves, because in 
some cases the improvement was quite 
subtle and benefits will vary depending 
on the type of music a station plays and 
the way it processes the audio. 
So the answer to the question, "will 

it help?" has to be answered individual-
ly. The CBS stations think it will. But at 
least we know it couldn't hurt ... 

*** 

Musical jobs? What's always fun about 
visiting the NAB show is seeing the 
same faces at different booths, or in the 
case of broadcasters, same faces, differ-
ent call letters. 
Some of these we've told you about, 

but there was Tom Ransom, who you 
used to find at the IGM booth, busily at-
tending visitors at his former haunt, the 
Harris booth ... Nick Solberg and 
Duke McLane, formerly of Concept Pro-
ductions and Ward Beck respectively, 
handing out Media Touch cards with 
their names on them . . 
Anders Madsen, who used to be with 

Tascam can now be found at Pacific Re-
corders ék Engineering, meanwhile John 
Kenyon who was with PR&E was ex-
plaining all about mics at Sennheiser's 

booth ... Ron Schiller, who had his 
own consultancy is now with a firm 
called Tele-Measurements ... and 
Mike Sirkis, who did some design work 
for Fidelipac awhile back surfaced at the 
Radio Systems booth ... 
John Basset, who was CE of WCPT/ 

WCXR was back with his old pals at 
Delta Electronics, and although Straight 
Wire Audio didn't have a booth, Bill 
Sacks was spotted roaming about the 
convention floor in ham gear ... 
On the station side of things, Margaret 

Bryant, who RW readers may recall as 
the "broad" in broadcast engineer, has 
left sunny San Antone to brave the mid-
western chill of Chicago. She's now 
working for Group W's WMAQ the sta-
tion it bought from NBC. It's a long way 
from Binghamton, huh Margaret? 

Okay, now that the great big party in 
Las Vegas is over, the question is, could 
it go any longer? Attendees and exhibi-
tors are happily pointing out that the last 
day, when the. exhibits went until 4 PM, 
was not a throw-away-day. So could 
there possibly be rumblings to the effect 
of making the show another half day 
longer? Watch and see ... 
There may soon be a new GM for Har-

ris Broadcast. All we know is they're 

ooking at someone with experience ... 
Had to buy the May issue of Playgirl 

(which I never do) all in the interest of 
the job. They had 14 winners of the Sexi-
est DJ contest, photos (and I mean pho-
tos!) and all. 
So I had to wonder, how 'bout the en-

gineers? Playgirl says it proved Dis can 
look as good as they sound, but they 
don't sound like much without the engi-
neer keeping that sound together. 
So how about a sexiest radio engineer 

contest? Any candidates? 
Heard something interesting? Spill your 

guts to Earwaves. Write PO Box 1214, Falls 
Church VA 22041, or call me at 703-998-
7600. Best tidbit of the month wins a coveted 
Radio World mug. 
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readers'  
Forum Got something to say about 

Radio World? Any comments on 
articles? 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). 

Antenna article misleading 

Dear RW: 
In Mr. Alexander's article, "Source In-

duced FM Multipath," which appeared 
in the 1 February issue of Radio World, 
I found several statements which were 
incorrect and misleading. 

Let me start with the title itself. The 
multipath phenomenon is path related 
and independent of the internal opera-
tion of the source antenna; i.e. as long as 
the radiation characteristics and the loca-
tion of the antenna (or the source) is un-
changed, the multipath phenomena re-
mains solely terrain and path dependent. 
Therefore, the notion of "Source In-

duced Multipath" does not make any 
physical sense and it is an inaccurate use 
of these terms. 
I also found his reasoning in arriving 

at certain conclusions totally inaccurate 
and misleading. 
For example in relation with the input 

impedance of an antenna, he stated that 
"Some type of antenna matching 
schemes seem to be more susceptible to 
this phenomena." 
He also asserts that "Antennas that use 

matching transformers and 50 ohm bays 
seem to have more trouble than the 
matched feed point type of antenna." 

don't think anyone who understands 
antennas would attach any credibility to 
these assertions. To begin with, he does 
not present any evidence to support his 
statement, in any part of the article. 
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I will assure you that even if he has 
any supporting evidence, the problem is 
not the matched elements, or matching 
transformers. His reasoning is not unlike 
a person who sees a blue color Ford and 
concludes that all blue cars are Fords. To 
clarify the matter, let us digress a little. 
A matched element, on a matched line, 

would only result in a nominally matched 
system. To remove the line and junction 
mismatches, one still has to match the 
line at the input, otherwise the antenna 
system performs less than optimally. 
This deterioration of performance is 

not because the elements are tuned, it 
is because the overall system is not 
tuned. In fact, a system with carefully 
tuned elements, if carefully tuned at the 
point of input, is far superior to ar an-
tenna system that has untuned ele-
ments, but is tuned at the input by 
known techniques. 
Indeed, in such systems there is a sub-

stantial standing wave which deteri-
orates the antenna performance. In cases 
where there is a null fill or beam tilt 
designed in the antenna, any mismatch 
at the element locations result in non-
uniform illumination and reduction in 
antenna gain. 
That is why in such systems it is es-

sential to use transformers at each bay, 
to ensure uniform illumination and max-
imum gain. 
A matched element optimizes the 

power transfer and a matched feed sys-

The FCC's desire to begin a rulemaking to make both the NRSC audio 
standard and the RF mask mandatory is a positive step. 
But now that receiver manufacturers and broadcasters have finally agreed 

on a way to help AM, some of the NRSC's original proponents seem reluc-
tant to give the proposed rulernaking their full support. 
The stumbling point is the RF mask, which would impose more strin-

gent transmission standards than the FCC currently requires. 
While some stations will undoubtedly balk at the more stringent trans-

mission standard, the NRSC audio standard alone cannot insure relief from 
the second adjacency and overmodulation problems which plague AM. 

Older transmitters especially need 
to be monitored for emissions which 
exceed the NRSC envelope. The 
benefits promised by the NRSC 
standard will not be entirely realized 
if transmitters can't conform to the 
more demanding specs. 

In fact, adopting both portions of 
the standard will force stations to dean up their signals and upgrade the 
overall quality of their technical plants. 
Receiver manufacturers also need to be reassured that the standard is truly 

effective before they will fully commit to the marketing of new receivers. 
While the NAB and some NRSC members rightly point out the difficul-

ties in measuring compliance with the RF mask, the strides made in de-
veloping a splatter monitor should help allay those fears. 
The FCC has always concerned itself largely with transmission, not au-

dio standards. In this era of deregulation, it may be easier to get a manda-
tory NRSC standard adopted if the transmission standard is also included. 
A mandatory audio and transmission standard will go a long way toward 

cleaning up the AM band and bringing new radios to market. This is no 
time for its proponents to jeopardize its potential by not giving it their full 
support. 

—RW 

One Step 
Forward 

em eliminates excessive standing wave 
and multiple reflections and transmis-
sions. It is also a well known fact that a 
thoroughly matched system has opti-
mum bandwidth. 

All that is being said is that it is cer-
tainly possible that mismatches at the in-
put point, whatever the reason may be, 

can have adverse effects on the signal. 
However, it is absurd to link such ad-
verse effects to well matched elements, 
or well matched feed systems. 

Dr. Ali Mahnad, PhD E.E. 
Director of Engineering 

Jampro Antennas 
Sacramento CA 

The Needs Of The Many in AM 
by Jeff Loughridge 

Mechanicsville VA ... I read with great 
interest the Guest Editorial by Leonard 
Kahn (15 March RW). Frankly, I am em-
barassed for him. 

It reminded me of the approach used 
by children to get even with their adver-
saries: having exhausted all of their 
limited resources, they resort to name-
calling. 

Mr. Kahn couldn't get beyond the first 
sentence without launching a "devastat-
ing" attack by claiming "some equate 
RW with Really Warped." 
He also seems to rely on nuances and 

technicalities to discredit sources, as in 
the Patent Office Examiner prohibited by 
law to comment. 

Well, in journalism that is called a 
"leak" and many leaks are more reliable 
than normal channels. Besides, how 
many who read this can say they have 
never spoken out of turn on an issue? 
Mr. Kahn does, however, have a point 

as far as questioning a person's qualifi-
cations, bias and integrity before giving 
credence to that person's comments. 

In pursuit of this ideal, I would like to 
see a list of the "some" Mr. Kahn referred 
to who equate RW with Really Warped. 
Is this an opinion, or have they actually 
played RW on their turntable? 

It is only fair that I evaluate these peo-
ple as well and determine what makes 

their appraisal of RW something I 
should consider. In fact, all RW readers 
should have the opportunity to evaluate 
those people's qualifications. 
No, I'm not serious. 
The point of this is to show how im-

mature this latest approach can be and 
how it can go on and on forever with 

Guest  
Editorial 

each step down the ladder, ultimately 
solving nothing, only wasting the time 
and compromising the integrity of those 
involved. 
The fact of the matter is AM stereo can 

be a blessing to AM broadcasters every-
where, but only if the politics can be set 
aside and if the industry can pull itself 
out of the ditch it has driven into. 

Unfortunately, someone is going to 
have to lose here. Of the original con-
tenders, only Motorola and Kahn/Hazel-
tine remain. 
The other developers took their 

knocks, but bowed out for the benefit of 
the industry. They could all still be in the 
ring, filing, counter-filing and litigating 
until AM stereo is dead. 

Fortunately, those who have left the 
AM stereo competition saw it for what 
it was supposed to be: a business ven-
ture with a considerable risk (their sys-

tem may not make it!) whose prime mo-
tive was to help the AM broadcaster. 
Mr. Kahn seems to have forgotten 

about that risk, and can't seem to take 
no for an answer. 
Nobody wants to lose money, and I'm 

sure a considerable amount has been in-
vested in the Kahn/Hazeltine system (I 
wonder, though, what the ratio between 
R&D and litigation is). 
But this has to end soon or Mr. Kahn 

may be regarded historically as the per-
son who propelled AM to what could be 
its ultimate destiny: turning on hot wa-
ter heaters. 
Then stereo could be used to turn off 

air conditioners with one channel and 
hot water heaters with the other. At least 
my water heater wouldn't care about 
platform motion! 
There is an interesting quote from the 

movie Star Trek II: The Wrath of Kahn that 
is particularly well suited for this situa-
tion. 
Mr. Spock, having forfeited his life so 

that others may survive says, 'The needs 
of the many outweigh the needs of the 
few." 
There is enough irony in the film's ti-

tle; I would like Leonard Kahn to think 
about the meaning of Spock's words. 

Jeff Lough ridge is a contract engineer and 
CE of five AM stations and four FMs. He 
can be reached at 804-730-1291. 
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AMPLITUDE COMPONENT MONITOR 

The Instrument No FM or TV Station can Afford to be Without! 

What is an AMPLITUDE COMPONENT MONITOR? The 
ACM-1 is a precise AM noise meter which connects to the RF sample 
on an FM transmitter or television aural carrier. A digital string display 
with 20dB of range exhibits AM noise for precise transmitter tuning. 
It interfaces with any remote control to sample and then read back 
a stable indication of AM noise. An adjustable alarm threshold can 
signal the station operator when AM noise has increased beyond a 
level you determine will cause reception problems. The nature of AM 
noise measured can be examined by the engineer with the oscilloscope 
output. Audio and data outputs are provided. 

W hy is it said of the ACM-1 that this is the first product no 
FM station can afford to be without since the advent of audio pro-
cessing? For many years, FM broadcasters have turned to audio pro-
cessing for better signals... a tailored sound for programmers... 
improved signal to noise ratio for engineers. In short, a good founda-
tion for bigger audiences and more sales. Your signal path, however, 
does not end at the output terminals of your processing system! The 
STL, transmitter, transmission line, antenna, various impedance 
matches, atmospherics and terrain all play a part in the consistency 
of your FM signal. Now television operators, with the marketing 
requirements for stereo and improved audio quality, are discovering 
the same important reasons to provide the finest audio and separation 
possible. 

'T he ACM-1 is designed to be a constant watchdog of the 
integrity of your potential RF signal. Natural shifts in transmitter tun-
ing, tube aging, interstage coupling mismatches and antenna problems 

ATLANTA, GEORGIA 
404-964-1464 

LOS ANGELES, CALIFORNIA 
818-843-5052 

CHICAGO, ILLINOIS 
312-470-0303 

RICHMOND HILL, ONTARIO, 

RICHMONDe INDIANA 
317-962-8596 

DALLAS, TEXAS 
214-423-8667 

SEATTLE, WASHINGTON 
206-838-2705 

CANADA 416-731-3697 

will all increase the AM noise in your FM transmitter. And it often 
goes undetected. ( Except, perhaps, by station salespeople or manage-
ment who notice variations in the signal, but are told the station is 
putting out "full power".) In fact, proper ongoing detection of AM noise 
is a BIG problem. Most stations' modulation monitors are at the studios 
where AM noise cannot be read! Even current modulation monitors 
which are located at the transmitter site may not give an acdurate 
indication of precise AM noise null, since the detectors used are located 
at the end of a coaxial cable rather than at the transmitter output. 
And, until now, product technology has not offered a way to read 
the AM noise at the studio, or to alert the engineer that the AM noise 
is reaching a level which will audibly affect the station signal. The 
AMC-1 does all this and more. . . 

It provides: 
— a precision tuning instrument for the engineer. 
— assurance of transmitted signal integrity for management 

and sales. 
— a constant readout for the programming staff that their 

"sound" remains consistent through the antenna. 

Engineering consultants in the field have long proclaimed the 
need to maintain consistent minimum AM noise. And we are now 
hearing a lot more talk among station engineers about controlling AM 
noise. After several years of planning and research, this is indeed music 
to our ears. 

Keep the Sound Consistent... with ACM-1! 
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317-962-1471 

BROADCAST SYSTEMS DIVISION 
714-752-6664 
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NIGHTS, WEEKENDS EMERGENCY 
317-962-8961 

$1495 +F&H 

ALLIED 
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P.O. BOX 1487 • RICHMOND, IN 47375 

Join Our FAX Network • Prompt Response on Your RFQs 

FAX 317-962-8961 

Log In Bulletin Board Modem 317-935-0531 
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Technology A Key Motivator 
by Alan Carter 

Las Vegas NV ... Technology will be 
one of the "lightning bolts" affecting the 
broadcast industry during the next de-
cade, according to NAB President and 
CEO Eddie Fritts. 

In a state of the industry address open-
ing the fihth annual convention, Fritts 
ranked technological advances, legisla-
tive and regulatory issues, and taxation 
and advertising restrictions as broad-
casters' concerns in the coming years. 
Also addressing the opening session 

were NAB Joint Board Chairman Wallace 
Jorgenson. president, Jefferson Pilot 
Communications, Charlotte, NC, and 
former FCC Chairman Mark Fowler, 
who was presented with the 1988 Dis-
tinguished Service Award, the industry's 
highest honor. 
Although Fritts directed most of his 

comments on technology toward ad-
vanced television development, he 
recognized advancements in radio dur-
ing the part decade including stereo FM, 
the introduction of stereo AM and new 
standards for AM transmission and 
reception. 
"As we view the inevitable march of 

technology, we recognize it is not a new 
subject for our industry," Fritts said, "for, 
in fact, it has been largely built on tech-
nological advances. Broadcasters estab-
lished and maintained the definition of 
the phrase 'broadcast quality' as stand-
ing for state of the art, the highest tech-
nical standards!' 

Directly concerning radio, Fritts said 
the association is exploring the feasibil-
ity of radio-only license renewal reform. 
The Radio Futures Committee of the 

NAB and the RAB also is preparing a na-
tional medía campaign to highlight ra-
dio's "pervasive role in the daily lives of 
all Americans." The campaign is 
designed to promote radio's "many con-
tributions to our economy and our soci-
ety," Fritts said. 

In his closing, Fritts called the broad-
casting industry's technical and policy 

challenges "more complex than ever be-
fore!' 
Jorgenson stressed the importance of 

NAB lobbying efforts on Capitol Hill and 
at the FCC, claiming the association had 
some "very big victories" in the 99th 
Congress. 

"At the outset!' Jorgenson said, "let me 
tell you that the NAB is in excellent 
shape." 
He also noted that the board "con-

firmed" that NAB's primary mission is 
representing the broadcasting industry 
with Congress and the FCC. He called 
on broadcasters to support the govern-
ment relations efforts by contacting Con-
gressmen personally. 

Exhibit Showcase A Smashing Success 
(continued from page 1) 
in the Hilton again." 

Difficulties that Dobson confirmed in-
cluded a "very, very small percentage" 
of people who had rooming problems 
due to hotels overbooking. 
"In my opinion, a couple of hotels 

really did not appreciate the no-show 
factor," Dobson said. "I believe a couple 
of hotels projected no-shows in double 
digits." NAB's rate, however, is only in 
single digits, he explained. 
The Las Vegas hotels' experience with 

convention no-show rates apparently do 
not correlate with NAB's history, Dobson 
said. "We have some work to do with the 
Las Vegas hotels. 
Another difficulty surrounded courier 

deliveries. Recipients complained of de-
lays, which Dobson said occurred when 
convention hall teamsters distributed 
packages after delivery by couriers. 
Couriers cannot make deliveries inside 

the hall. only to it. Under a union con-
tract, teamsters then make deliveries in-
side the hall. 
Dobson said he believed the delay oc-

curred when the teamsters had to inven-
tory deliveries. 
To solve the delay, NAB will invite the 

The Quality Satellite Network 

TRANSTAR, the nation's leading satellite network, has openings 
for highly motivated individuals in our engineering department. 

Openings are for studio engineer in Los Angeles, and an affiliate 
engineer with good communications skills in Colorado Springs. 
If working on the challenging leading edge of satellite and studio 
technclogy interests you, rush your resume to: 

Larry Wilson, VP/Engineering 

TRANSTAR Radio Network 
660 Southpointe Ct., Ste. 200 • Colorado Springs CO 80906 

M/F EOE. No calls, please. 

couriers to set up pickup points outside 
the hall where recipients can get their 
packages personally. 

Union squabble 
A final ongoing situation, Dobson ex-

plained, is a disagreement between the 
IBEW and IATSE unions over set-up of 
stages and stage lighting. 
IBEW claims the right to all electri-

cal set ups, except where used in 
stages, work that goes to the IATSE. The 
disagreement is over displays in the 
exhibits that use models, lighting and 
equipment to simulate a stage, Dobson 
said. Both unions claim rights to the 
work. 

Based on an 11-year-old precedent, 
Dobson said, NAB recognizes the "ex-
hibit stages" as the right of IATSE. 

"It is something that the two unions 
have not settled," he continued. "It's a 
very emotional situation because we are 
talking about dollars!' 
The Exhibitors Advisory Committee 

was scheduled to meet 20 April in Wash-
ington to address these issues, Dobson 
said. The meeting will also focus on the 
1990 show at the Georgia World Con-
gress Center in Atlanta. The 1989 con-
vention and exhibition is 29 April-2 May 
in Las Vegas. 
Rick Dobson can be reached at NAB 

in Washington, 202-429-5335. 

DECLARE YOUR 
INDEPENDENCE 

When OMEGA INTERNATIONAL designs an electronic system, 
whether it's a radio studio, satellite downlink, or RF transmission 

system, we don't limit your choices by designing in products which 
we also happen to sell. 

That's because OMEGA INTERNATIONAL is independent. Since 
we are not an equipment manufacturer or distributor, we are free to 
choose the best possible components available from any source for 
your project. 

We're experienced and we're qualified. If you'd like assistance with 
a project of any size, we'd like to talk it over with you. No obliga-
tion. No pressure. Just results. 

We've discovered the value of independence, and we're ready to 
share it with you. 

Call the Original. Call the Leader in Systems Engineering. 

() OMEGA INTERNATIONAL 

2691 Richter, Suite 116 
Irvine, CA 92714 USA 

(714) 553-0564 Telex: 678641 CORP HQ 
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MARI'S IANDSCAPI IS BROADER THAN MI EAR.. 

Convention Sparks 
First Sales For Fen 
by Alan Carter 

Santa Cruz CA ... Inovonics made its 
first sales of FMX stereo generators at the 
1988 NAB convention, a step President 
Jim Wood attributed to recent good pub-
licity surrounding the noise reduction 
technology. 
The manufacturer sold between 15 or 

16 generators, either at the show or 
within several days, Wood said. Between 

You probably know us by our audio machines that are used in television, radio, and 
music recording applications every day around the world. But it may surprise you to learn that 
the same company that builds 32 channel digital audio mastering machines also pioneered 
and developed (with E I. Dupont de Nemours &.Co) the worlds only laser-based, high speed 
video duplicator And that we also market video and audio tape loaders, and digital audio disk 
systems. 

Our customers also tend to take a broad view. They know that quality products, 
backed by an engineering support group and a network of regional offices, plus a group of 
independent sales representatives and dealers who share our commitment to our customers, 
give them value far beyond initial equipment cost. 

So consider the real cost-of-ownership in your buy decision. Look for equipment that 
is less expensive to operate over time and that is designed to support the goals of your 
business. Realize that when you buy Otani equipment you also "buy" Otani, rearm 
the company. If you do, we think you'll choose the'Technology You Can Trust." 

15 to 20 other broadcasters have indi-
cated they are interested in buying "as 
soon as they can," he added. 
Other generator manufacturers in-

volved in FMX development said they 
received added interest from broad-
casters during the convention, but still 
do not have a product on the market. 
CRL, however, said it could have a 

compander card for its SG800A FMX-
adaptable generator within 30 days after 
the first request comes in, said Sales 
Manager Bob Richards. 

Sales begin 
Inovonics sold 11 FMX generators to 

CBS Radio, which announced in April 
the network would convert its 11-owned 
FM stations to FMX transmission. Wood 
said the company sold 11 generators to 
one buyer, but declined to reveal the 
identity. CBS previously told RW it 
would buy Inovonics product. 
"What can I say; the numbers are the 

same," Wood commented. 
Inovonics sold four or five generators 

in separate sales, but Wood again 
declined to name the buyers. 
He said he did not know if the broad-

casters wanted to announce their pur-
chases until the generators were operat-
ing and tested. When listeners know 
there has been a change in transmission, 
they sometimes imagine problems, 
Wood explained. Compliments or com-
plaints made during anonymous testing 

inovonics is already marketing an FMX 
generator. 

are more valid, he said. 
Interest in FMX took a notable up-

swing during the NAB convention, ac-
cording to Wood and other manufac-
turers. 

"It's as if there were a rekindling of in-
terest," Wood said. 
"We are in a position to deliver and we 

are in the process of filling these orders." 
Inovonics, at the present, has three 

units designated for stations to use in 
testing, Wood said. 

Other manufacturers 
CRL's Richards said his generator in-

cludes 80% of the FMX technology, with 
only a compander card left to manufac-
ture. 
"We have built that internally, and it 

does work," Richards said. "We haven't 
had any demand for it. If somebody 
wants it, call us and we will have it in 
30 days." 
At Orban, inquiries have increased 

"somewhat," according to Sales Manager 
Howard Mullinack. The company does 
not have a product on the market. 
"We're still looking into the system it-

self," Mullinack said. "We haven't made 
any decisions on what to do. We hope 
to make a decision within a month or 
so." 
Orban plans more on-air tests as the 

(continued on page 16) 
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Digital Growth Slow But Steady 
by Rob Meuser 

Las Vegas NV ... The trend towards 
more digital and automatic broadcasting 
seems to be following the pattern of most 
earlier technological change: slowly and 
steadily. 
The cautious but stçady approach 

seems apparent with today's digital 
equipment, all except CD players, which 
are virtually standard equipment for 
many stations. 
The biggest surprises came in the latest 

technology to hit the broadcast arena: R-
DAT, which is now simply reduced to 
the term "DAT." 
Panasonic introduced two pro 

machines, the SV-250 portable and the 
SV-3500 rack-mountable model. Both 
feature balanced inputs and the porta-
ble model weighs less than 3.2 pounds 
including battery pack. 
Sharp unveiled its pro studio model, 

the SX-D100. Like many of the machines 
being marketed to the professional side 
of the industry, it seems to have a lot in 
common with consumer models, which 
have yet to reach this country in mass 
quantities. 
Some of the pro vs. consumer debate 

has been heard before in the use of CD 

Harris introduced a DAT machine. 

Panasonic's SV-250 portable DAT. 

players. There are questions about such 
items as balanced or unbalanced inputs 
and infrared vs. hard-wired remote. 
Harris has solved at least one of those 

problems with its DAT unit, the XD 
001UH, developed under a joint arrange-
ment with Aiwa. Harris has added a 
ven' attractive remote control and remote 
console control to the unit. 
Over at the Radio Systems booth, a 

controller for the Sony pro model R-DAT 
unit was on display. Developed by Peak 
Audio, it allows for auto cueing, bal-
anced ins and outs and complete remote 
interface. 
Tascam also revealed its new R-DAT 

machine. This unit is more pro oriented 
than some, with a very heavy duty and 
well designed loading system. 
Svstemation demonstrated the new 

Maiantz R-DAT player, a basically con-
sumer oriented machine with good fea-
tures and front panel presentation. 
Then there is the Sony family of R-DAT 

Sony is the original machine introduced 
in North America. 
The hottest CD entrants this year in-

clude the new Studer—Phillips A730 

player. Not only does the A730 have the 
obvious balanced outputs for Pro audio, 
the unit goes much further. 

Its CD recognition recognizes 100 
different CDs and has up to three pre-
set cue points for each one in memory. 
The other level of pro CD players in-

clude the special types for DJ use or for 
automation. 
The Denon CD cart is by now well 

known. And the duel seems to be on be-
tween the Sony CD jukebox mechanism 

and the 100 disc Audiometrics CD Juke-
box. 
Now IGM is offering a multi-disc 

player as well. The CD-240 is so named 
because it can accomodate 240 CDs, 
more than the 100 disc capacity of the 
other multi-disc players. 
R-DAT and CD are not the only form 

of digital record and playback. Hard disk 
recording systems were in abundance 

„ 

CompuSonics demonstrated PC interfaces to 
its equipment. 

this year. 
The biggest and most elaborate of the 

playback systems was shown by South-
ern Broadcasting of Australia. 
The system, called DAMS provides 500 

minutes of hard disk storage, with back 

IGM introduced a 240-disc CD player. 

up. It can simultaneously feed two sta-
tions and record, either by remote con-
trol panel or computer interface. 
Digisound, distributed by Gentner 

now that Gentner took over Microprobe 
Electronics, offers a stand alone unit with 
either 80 minutes of mono or 40 minutes 
of stereo, stored on a 380 Mb drive. 
CompuSonics demonstrated a wide 

range of hard and removable disk stor-
age and playback units. There was new 
software this year, including MacSonics, 
which allows interface to Apple Macin-
tosh PCs. 
Another player in the digital audio 

arena was IMS with Dyaxis. The Dyaxis 

Media Touch takes Touchstone on the road. 

system is a very high quality (48 kilo-
hertz sampling) digital audio system. 
Waveframe had probably the most ad-

vanced digital audio system shown. If 
you buy enough of its modules, almost 
anything can be done digitally and in 
real time. 
DAR was again featuring its Soundsta-

tion II, a digital audio workstation. At 
current price ranges, however, these 
workstations are still more likely to find 
homes in audio production houses be-
fore they are considered practical by ra-
dio stations. 
New England Digital is another com-

pany looking at the radio market for pos-
sible applications of its Synclavier. The 
company announced a remarketing 
agreement with Columbine, a station 
business computer company. 
New England Digital also announced 

installations of systems at Gannett sta-
tions KIIS-FM in Los Angeles and 
WGClzAM/FM in Chicago. The stations 
have been experimenting with the Syn-
clavier for production uses, and there is 
the possiblity that group owned stations 
such as these two could "network" the 
equipment in the future. 
Only one area of digital technology 

has been left for further development: 
RAM storage. To date, other than the in-
cidental use of RAM storage by disk-
based systems, only Broadcast Elec-
tronics has made a modest entry intro 
this field. The product is the DV-2. 

It stores six minutes of 6.5 kilohertz 
mono audio, totally in RAM. The unit 
sounds quite good considering the ba-

(continued on page 18) 

Schafer Digital/Schafer International 
a Paul Schafer Company 

5801 Soledad Mountain Road 
La Jolla, California 92037 

(619)456-8000 
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You'll like what it picks up— 
you'll love what it ignores! 

From Exhibit Aisles 
Show Reaction Varies 
Radio World's roving reporters took to the 

aisles of the Las Vegas Convention Center to 

see what products in the radio exhibits were 

the attention grabbers. People were asked, 

"What do you consider to be this year's 'hot' 

product?" Here's what they said. 

THE ELECTRO-VOICE RE45N/D 
HAND-HELD SHOTGUN MICROPHONE 

Where there's news there's usually noise. But how do you get one 
without the other? With an RE45N/D hand-held shotgun micmphone by 
Electro-Voice. The dynamic neodymium shotgun that gives you the advantages 
of a condenser microphone— with none of the disadvantages. 

Its N/DYNfre dynamic element— the first ever offered in a broadcast 
microphone— gives you the high output ( — 50 dB) of a condenser mic, hut 
without batteries or phantom power. The N/DYM1" element works perfectly 
in high-humidity situations where you couldn't even consider a condenser 
microphone. 

The RE45N/D puts you in complete charge of field sound conditions, 
however adverse. Its Cardifine% design, smooth, off-axis response, and low-
frequency pattern control let you conduct interviews in noisy areas while 
providing the extra " reach" you need to pick up distant sound sources. 

The tougher the environment, the more you'll appreciate the RE-45N/D. 
Its slip-on windscreen and low-frequency mlloff switch help you eliminate 
wind and handling noise. In icy weather you'll welcome its irm-GripTM 
handle. And stray electromagnetic and rf interference is virtually eliminated 
by its balanced hum-buck coil. An added advantage is its ability to pick up 
high sound pressure levels with minimal distortion— only 1% 111D at 135 dB. 

If you're a qualified buyer or specifier of professional broadcast 
microphones you can take advantage of the EV loan-for-trial policy to try an 
RE-15N/D without obligation. One use will convince you that the RE45N/D 
story is not mere noise, but news. And very good news, at that. 

Ey. Electrolkicee 
a MARK IV company 

BROADCAST/PRODUCTION MICROPHONES 
()utility-made in the USA. since 1927 

600 Cecil Street • Buchanan. ‘II 40I0- In Canada: 
(616) 69i-Ni:11 1,0 Box -120 . Cananoque,Ont, rG2l1 

"I happen to be here to try to get equipment together to 
put a new FM station on. My knowledge of the engineer-
ing areas are limited and I did write down the names of 
certain companies that I was given by the consulting en-
gineer. We are looking at some used equipment where it 
would make some sense and getting a lot of ideas." 

Bill Gittler, President & GM 
KRKC-AM /FM King City, CA 

"To be honest, not a lot has changed since last year. Some 
of the newer innovations in FM radio (are interesting.) We 
came to look at the new FMX system; some of the other 
smaller pieces of equipment. We're fixing to build a new 
FM station, and we're out here shopping." 

Marty Rowland, GM 
WAYX/WBGA Waycross, GA 

"The new DAT equipment is interesting technology be-
cause that is something everybody in radio is looking at 
right now." 

Dan McAllister, GM 
CKKQ-FM Victoria, British Columbia, Canada 

"A lot has caught my eye. Some of the computer equip-
ment is quite interesting. That seems to be what radio sta-
tions are getting into, to become more efficient." 

Barbara Morgan, President 
Morgan Capital Corp. Austin, TX 

"I haven't seen a whole lot of new technology. Of course 
the television section is fascinating. That's where all the 
new toys are. As far as radio, the big thing is digital elec-
tronics, like digital audio, digital cart machines and R-
DATs. That's what I'm looking into." 

David Petrik, Technical Director 
KACE-FM Los Angeles, CA 

"We came with a list of equipment that we needed to buy, 
and that's what we've been primarily looking at. For an 
automation system, we picked the Di-trol. It's the new kid 
on the block, but it has a good reputation. Then we came 
for a console; we haven't bought yet, but we're almost cer-
tain to buy the Arrakis 5000. 

Ray Dammon, CE 
KWIL-AM/KHPE-FM Albany, OR 

AM BROADCASTING - HIGH FIDELITY 
Are these terms mutually exclusive? 

EYES ENO 0 DON'T KNOW 

Suprisingly, many broadcasters may not know that the correct 
answer to this question is no. Large sums of money are spent each 
year to purchase new transmitters, new studio equipment, new 
audio processing equipment and to modify antenna systems for 
improved AM sound. Unfortunately, until now, there has been no 
such thing as a professional quality AM monitor receiver. As a 
result, the perceived fidelity of an AM signal has been severely 
restricted by receiver performance. 

Potomac has developed the SMR-11 Synthesized Monitor 
Receiver which will let you hear and measure the quality of your 
transmitted AM signal ... perhaps for the first time. Features 
include: Crystal Stability; 60 dB Signal to Noise Ratio; Audio 
Frequency Response ± 0.5 dB, 20 Hz to 8 kHz; Total Harmonic 
Distortion less than 0.2% (95% Modulation) at audio frequencies 

above 40 Hz ... please write for complete descriptive 
brochure. 

THIS DIAL WILL TUNE YOU IN TO THE 
NEW SOUND OF AM BROADCASTING 

PTOMAC INSTRUMENTS 932 PHILADELPHIA AVE. SILVER SPRING, MD 20910 

(301) 589 2662 
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First Digital Processor Debuts 
by Jim Somich 

Las Vegas NV ... Valley International of 
Nashville introduced its new Digital 
Dynamics Processor at NAB '88 to an en-
thusiastic reception. 
The DDP is a multi-band true digital 

(not digitally-controlled analog) audio 
signal processor operating on a 16-bit lin-
ear PCM format and designed for on-air 
applications. 

It may be configured as a 3-, 5- or 8-
band processor. Each of the unit's cards 
is a stereo pair consisting of a digital fil-
ter and digital dynamics processor. 
The filters are phase coherent FIR type 

digitals. The DDP is powered by the 
AT&T DSP chip. Valley has scooped the 
industry with the first genuine totally 
digital processor. 
There is little doubt that this will in-

spire other players to enter the "total dig-
ital" market. 

More surprises 

Circuit Research Labs surprised visi-
tors to its booth with the world's first ste-
reo generator with a digital 15 kHz low 
pass filter. 
Although only in prototype form, the 

filters were fully operational and ex-

Valley International's digital processor. 

hibited substantial performance im-
provements over analog units. 
The digital LPF is an excellent exam-

ple of how digital processing technology 
can solve problems that are difficult to 
manage in the analog domain. 
An interview with Ron Jones of CRL 

confirmed the company's commitment 
to digital technology as the next major 
force in audio processing. 

In digital control in the analog domain, 
Glen Clark of Texar featured the com-
pany's Audio Prisms. 
The very popular Prisms have a well-

deserved reputation for aggressive proc-
essing without many of the artifacts as-
sociated with less sophisticated systems. 
New for '88 is the Texar Lazer, a 3-band 

peak limiter/stereo generator combina-
tion, obviously designed to replace the 
Optimod 8100 that is now used in most 
Prism installations. 

Unfortunately, the prototype was not 
ready in time for the show and only the 
limiter section, in rough form, was 
demonstrated. 
Texar maintains that it will be ready to 

ship in the third quarter, however, and 
this will be a combination well worth 
testing on your station. 

Armadilloes and audiophiles 
Armadillo Audio, a new company out 

of Richardson, Texas introduced the 
Eliminator Stereo Audio Signal Proces-
sor which can be combined with its Z4 
multi-band digital (controlled) audio 
processor. 

Delta, meanwhile showed a prelimi-
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nary model AMP-1 tri-band audio 
processor for AM stereo. It features dig-
ital control, tri-band processing in the 
matrix mode and is designed to comple-
ment the company's AM stereo exciter. 

Delta unveiled the AMP- 1 Matrix Stereo Mic 
Processor. 

Aphex Systems is taking a refreshingly 
different marketing approach to the au-
dio processing wars with its"audiophile" 
processing chain. 
Rather than push absolute maximum 

loudness at all cost, the chain will give 
you the cleanest and most transparent 
sound on the air if you are willing to 
trade 1-2 dB of maximum loudness. 
The audiophile chain consists of the 

Compeller, Aphex Il Aural Exciter, and 
Aphex Studio Dominator_ I really hope 
this approach starts a trend! 
New from Aphex this year is the 

model 612 expander/gateducker, a high 
quality approach to cleaning up "dirty" 
audio, and the 10-4 audio level interface, 
the audiophile approach to matching 
IHF ins and outs to pro gear. 

The best of the rest 
Mike Dorrough, the father of multi-

band audio processing, offered the most 
convincing demonstration of the attrib-
utes of his much underrated model 610 
digitally-controlled tri-band audio 
processor. 
At the JBL/UREI booth, we were 

treated to UREI's new model 7110 

limiter/compressor. This VCA-based de-
vice utilizes what JBL calls smart-sloper 
compression characteristics and peak or 
average gain reduction. 
The 7110 is a simple unit to set up and 

use and is sure to find a place right 
alongside the legendary LA-4's and 
1176's from UREI. 
The gain control action can be continu-

ously varied between either peak or 
average detectors. 
Simple setup is accomplished with a 

single automatic preset pushbutton that 
engages a program-dependent variable 
attack and release circuit and fixes com-
pression and peak/average blend con-

2 trols to standard settings. 
This is a single-band unit and will find 

greatest use in mic processing chains or 
on individual tracks in production. 
The Tri-Maze is a new universal 

processor from Hnat-Hindes. It is 
designed to feed the stereo generator 

Eventide introduced the Ultra-Harmonizer for 
broadcast. 

directly with no intervening processor. 
Featuring NSRC compatibility at low 

cost as well as zero-hysteresis post-filter 
clipping for FM applications, the Tri-
Maze promises up to 2 dB of increased 
loudness without composite clipping. 
This unit might be a sleeper and I plan 

to test it in the near future. 

Effects and reverb 
Eventide demonstrated the new model 

H3000B Broadcast Ultra-Harmonizer. 

MODEL SCG-10 SUBCARRIER GENERATOR 
MODEL SCD-10 SUBCARRIER DEMODULATOR 

This broadcast version of the H3000 
incorporates special software written 
especially for broadcast applications. 
A wide variety of character voices, spe-

cial presence and vocal treatments, 
weather and sound effects are available 
as preset programs. 
The Ultra-Harmonizer also incor-

porates Automatic Stereo Timesqueezer 
which is built-in automatic stereo audio 
time compression and expansion. 
The broadcast Ultra-Harmonizer is 

scheduled to be available in June and 
will be well worth waiting for. It also 
sports a new low price. 
Yamaha, always a leader in digital 

technology, offered the DEQ-7 Digital 
Equalizer. It has the power of 30 
equalizer configurations including 
graphic, 4-band parametric, tone-
control, band-pass and band-reject. 

In addition to the 30 preprogrammed 
configurations, you can store 60 of your 
own EQ programs in the RAM memory 
locations. The DEQ-7 is analog in and 
out. 

For the real "tech-ies," AKG created 
quite a stir with its new ADR-68K Digi-
tal Reverb and Effects Processor. 
Configured as a "blank slate," the 68K 

is fully integrated with its software. A 
large display with "soft" labelled 
switches and slide controls can be re-
configured at the software level to pro-
vide virtually unlimited expansion capa-
bilities. 
The powerful 68000 microprocessor 

engine provides more processing power 
than had been heretofore available in 

(continued on page 18) 

MÁRT1 
MODEL SCG-10 SUBCARR1ER GENERATOR 

$695.00 

The Marti Model SCG-10 Subcarrier Generator is designed to 
ale e • • • • operate in SCA service with an FM broadcast transmitter or with 

a Model SCD-10 Subcarrier Demodulator, to form a subcarrier link 
on a microwave (Sil) system. Audio processing options include 

selectable pre-emphasis of zero, 75, 150 or 225 microseconds. Low pass audio filters of 3 kHz, 5 kHz or 7.5 kHz are available. 
For subcarrier link systems using the SCD-10, a compander encode board plugs into the generator and a decode board into the 
demodulator to adapt the system to audio companding. 

MODEL SCD-10 SUBCARRIER DEMODULATOR 

$695.00 

The Model SCD-10 Subcarrier Demodulator is designed for use 
with Model SCG-10 Subcarrier Generator to provide a high quality 
subcarrier channel on a microwave link (SIL) or FM station. The 
SCD-10 may be specified for operation on a standard subcarrier 

frequency used in FM broadcasting. The subcarrier input to this demodulator should be from a high quality FM receiver having 
adequate IF bandwidth with group dday characteristics sufficient for subcarrier work. The Marti R-10 Receiver with 200 kHz phase 
linear IF filter is excellent in this respect. 
Audio processing options include selectable de-emphasis of zerg 75, 150 or 225 microseconds. Low pass audio filters of 3 kHz, 
5 kHz or 7.5 kHz are available. For subcarrier link systems using the SCG-10, a compander decode board plugs into the demodula-
tor and an encode board into the generator to adapt the system to audio companding. 

MÁRTI 
The performance-value leader in Broadcast Equipment. 

Marti Electronics, Inc., P.O. Box 661, Cleburne, Texas 76031-0661 
(817) 645-9163 Telex #794835 "Marti CLBN" FAX (817) 641-3869 
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FOR PROGRAMMERS: 
Pictured above is the new FM processor from 
CRL, the SMP-850. It offers you a clean, open 
and transparent sound that will make you the 
winner on the FM dial. Here's why. Most audio 
processors get muddy sounding if you turn 
them up to get loud. Because of this fact, all 
kinds of add-on boxes are being used to "bright-
en" the sound. CRL has solved the problem by 
developing the variable transfer function pre-
emphasis limiter, which will give you a LOUD 
clean signal that STAYS bright and open. 
That's why we call it "Digital Friendly". 

But that's not all. We have "built in" a circuit 
that widens your stereo image. Sound Field 
Enhancement increases the separation be-
tween the left and right channels, but only on 
those recordings that need it. This means that 
YOUR stereo image is going to be more 
dramatic than your competition. 

Also in the SMP-850 there is new input 
compressor that keeps the highs and lows in 
balance and gives you clean consistent bass 
that has punch and impact. All this for an 
affordable $ 1950. 

Yes, we know it sounds too good to be true. 
That's why we offer free auditions. Hearing is 
believing. Call CRL now, BEFORE your next 
ratings period starts. 

Call 800-535-7648 

THE 
HOT 
ONES 

---•=" ire 

SYSTEMS 

FOR ENGINEERS: 
INPUT (Ref. 0 dBm = 0.775 VRMS) 
TYPE: Active balanced (differential) 
IMPEDENCE: < 10 K ohms balanced bridging 
TERMINATION: 600 ohms ( selectable) 
LEVEL: (adjustable): - 10 TO +20 dBm 

OUTPUT' 
TYPE: Active balanced (differential) 
IMPEDENCE: 100 ohms (designed to drive 600 ohm load) 
LEVEL: ( adjustable): < - 20 TO + 20 dBm 

FREQUENCY RESPONSE: 50 HZ TO 15 kHz: +/- 1 db 

HARMONIC DISTORTION 
OPERATE MODE: < 0.15%. 50 Hz - 15 kHz typical 

S + N/N: > 80 dB in operate mode. deemphasized 

STEREO SEPARATION (minimum) 
Ol'ERATE MODE: > 60 dB. 50 Hz - 1 kHz 50 dB. 1 kHz - 10 kHz 

INPUT COMPRESSION: 
Input leveling G/R: selectable in 3 dB increments to 15 dB, 

25 dB overall range 

LIMITING: Selectable in I dB increments from 0 to + 5 dB 

TIME CONSTANTS: Program dependent 

STEREO ENHANCE: 
Threshold: Adjustable from 3 dB of program separation to 
infinity ( off) 
Enhance: Adjustable for 6 to 26 dB of enhancement (program 
controlled) 

FRONT PANEL INDICATORS 
Dual 10 - Segment LED type input level meters with 22 dB ( 28 dB 
with OVLD) dynamic range 

TRANSFER FUNCTION LIMITER 

CIRCUIT RESEARCH LABS INC. 
TEMPE, ARIZONA 

TELEX 350464 CRL TMPE UD. 

602-438-0888 

et Via .116, 
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ONE DAY THERE MAY 
BE OTHER CONSOLES 
FOR $5995 THAT CAN 
DO ALL THIS... 

OPERATIONAL FEATURES 
• Three output busses 

I Mix-minus 

• Remote control, pulse holding for A/B inputs 
• Assignable DA outputs . 
II Remote channel on/off control 

IB Total cart machine logic interface 
11 Turntable synchronizer interface • 

• Adjustable peak LED indicators 
MI Full metering 

• Four auxiliary inputs 
• "Headphone follow monitor" logic 
• Talkback circuitry internal 
la Programmable muting busses 
II Timer on all models 

IN Clock on 18-channel console 
111 External tally-lamp control . 
* Available Option 

TECHNICAL FEATURES 
• .02% distortion (20 to 20KHz) 

II -88dB noise THD (+4ce out / OdBv input) 
II Excellent overload headroom 

• Penny & Giles faders 

In Quick disconnect input connectors 
• I.C. socketing throughout 

• Fully connectorized sub-assemblies and switches 
I Plastic overlay captioning 

• Total DC/VCA control 

NI Metal wrap-around case 
B Microphone/ consumer/ line level on any input 

II Insert patch points on every channel 
• 2 year parts and service warranty 

MODELS & PRICING 
RS-6 6 Channel $3995. complete 
RS-1 2 12 Channel 5995. complete 
RS-1 8 18 Channel 7995. complete 

%lee 

Fuerb,„,ce 
Sate. e  
6 

Raffia SYSTEMS INC. 
521.11351T6C.FeilEoRifIKE EI)FAX % tv/lAlP-179212.43 

800/523-2133 
(IN PA 8001423-2133) 
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NAB VP Reflects on Convention 
RW: What about the show caught your eye? 
Abel: First is how much the convention 
has grown. It has grown sizably since 
last year and from 1985, the last time we 
were in Las Vegas. 

RW: Do you foresee the convention growing? 
Abel: I would have said '85 was a peak. 
There's not much room in terms of ex-
hibit space, but there's probably going to 

In the closing hours of the con-

vention, RIF News Manager Alan 

Carter met with NAB Operations 

Executive VI' John Abel to get 

his comments on the show. 

be more growth in terms of people. Who 
can venture to say what the limit is? 

RW: Do you think the show could be split 

between radio and TV? 
Abel: I really don't. It's hard to say there 
is specific radio equipment or specific TV 
equipment. (Some exhibitors) are in both 
the radio and TV business, and they 
want to be at this show. 
I think you're going to see both shows 

(the convention and international exhibit 
and the 'Radio Show') grow. The Radio 
Show has a lot of opportunity for 

The Dial Access/Voice Response 
keeps your MIRC-1600 within reach. 
With an MRC-1600 and the Dial Access/Voice 

Response option, you can monitor and control your 
transmission facility through any DTMF telephone. 
When you're away from the studio during an 

emergency that can't be resolved by the duty 
operator, you're not away from the ability to correct 
the situation. The Dial Access/Voice Response 
always keeps your MRC-1600 within reach. 

Changes in status or telemetry data that induce an 
alarm will trigger the DAVR to notify up to nine 
predetermined phone numbers. After password 
acceptance, a digitally-synthesized voice reports all 
tmacknowleged alarms. The 32 Command outputs, 16 

Status and 16 Telemetry inputs found in a standard 
MRC-1600 Remote Control System can be accessed 
from the DTMF keypad. 

MRC-1600 PC Control Terminal Software is 
available as an add-on option. Connecting to an RS-232 
serial interface on the DAVR option, the PC Control 
program emulates an MRC-1600 Control Terminal with 
CRT and Automatic Logging features. Multiple sites 
can now be monitored and controlled with stand-alone 
MRC-1600 Remote Terminals. Call Moseley 
Marketing for free PC Control demo disk. 

The DAVR option is available as a factory installed 
option in MRC-1600 units or as a field retrofit kit. 

Call for demonstration 1-800-338-4219 
*Access to DAVR demonstration requires password and operating 
instructions. Call Moseley Marketing at 805-963-962I /Or details. 

Call for FREE 
PC Control Demo 
805-968-9621 

Moseley 
Moseley 
Associates 
Incorporated 

111 Castilian Drive 
Santa Barbara, CA 
93117-3093 

• Accessible through any DTMF 
phone 

• Digitally-synthesized voice 
reporting 

• Passwords prohibit 
unauthorized control 

• Dial access control lockout 

• Automatic alarm reporting 

• RS-232 interface 

• Unlimited vocabulary 

a 
Flow General 
Company 

Phone 805 968 9621 
Telex 658448 
FAX 805 685 9638 

growth. You probably are going to get a 
lot more exhibitors there, and we intend 
to build that show as much as we can to 
be a show for radio broadcasting. 
But I don't think we're going to aban-

don radio broadcasting at this show. 

RW: Will a stronger emphasis on technical 
issues continue at the convention? 
Abel: This convention has always been 
much more a technology convention. 
But in preregistration, every category— 
radio managers, television managers and 
engineers—was up. Still, engineers did 
increase the most, I believe. 
The other thing about engineering I've 

noticed is we had more interest ex-
pressed by other related industry—not 

NAB Operations Executive VP John Abel 

ust teleproduction types, but cable and 
satellite. 
They're coming here to see the tech-

nology and, I presume, even attend a 
couple of the sessions to see what broad-
casting is up to. 

RW: Will we see a continued growth in 
NAB 's Science and Technology department? 
Abel: The area will definitely grow; 
there's just no question. (President) Ed-
die (Fritts) has commented in speeches 
that the executive committee and board 
has said how important the technical 
areas are. 
The department is probably under-

staffed today. I'm almost certain that 
more people will be hired in time. 

RW: What is the most crucial concern, in 
your opinion, for NAB's radio members? 
Abel: On the AM side, generally, AM 
improvement, AM enhancement, elimi-
nation of man-made interference— 
probably AM antennas. 

In FM, probably a couple of technol-
ogies—one, FM translators. We're not 
very happy about the fact that the FCC 
has not been more concerned about 
dealing with translator abuse, and the 
potential threat of low-power FM sta-
tions, which we think would be a dis-
aster for FM radio. 
(A second issue is) possibly FMX. I 

think we are probably more than a year 
away from when FMX is going to be via-
ble in the market. 

MOT Inc. 
1.111111.1111111.11111k 

e • MU 1:3 
1* e 

High performance at affordable prices. 
• 15, 20, 30, 80 W exciters and translators/boosters. 
• 100, 250, 400, 500, 1000 and 2000 W amplifiers. 
• All front panel programmable, broadband. 
• 2 and 29 W STLs. 
• 24 Hr. technical support on call. 
• Credit/Leasing options available. 

next, Inc. 619-239-8462 
739 Fifth Ave. San Diego, CA 92101 
TI.X 229882 FAX: 619-239-8474 
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Transmitters Abound 
by Tom Osenkowsky 

Las Vegas NV ... Roaming about the 
NAB exhibit floor, it wasn't hard to find 
myself almost continuously within reach 
of a new transmitting product. 

Digital modulation took a quantum 
leap forward at Harris with the introduc-
tion of the DX-25, a 25 kW digitally 
modulated AM transmitter modelled 
after the very successful DX-10. Harris 
soon hopes to expand the DX series into 
the 50 and 100 kw power ranges. 
The advantages of digital modulation 

are extremely high overall efficiency, 
resulting in substantial power savings, 
exceptional audio specifications and 
modular construction for ease of main-
tenance. 
On the FM side, a new Harris 55 W 

exciter, THE-1 made its debut. THE-1 
can function as an exciter for any FM 
transmitter or as a standalone transmit-
ter. 
With two power ranges: 3-15 W or 3-

55 W, THE-1 is currently found in the 
new Harris HT-10FM 10 kW transmitter. 
Using technology developed in the 

popular FM 3.5K, Harris also introduced 
the FM30K, FM201(2, and HT1OFM (30 
kW, 20 kW and 10 kW, respectively) FM 
transmitters. 
Each features a quarter-wave cavity, 

single tube design and solid state IPAs 
which can be patched directly to the an-
tenna in the event of a PA failure. 
Automatic power control, VSWR fold-

back, and high efficiency are additional 
standard features. The FM20K2 and 
FM25K2 have another feature—a low 
noise cooling system. Typically — 14 dB 
down from conventional blowers, you 
can even converse on the telephone right 
in the transmitter room! 
Continental introduced the XL-301 1 

kW solid state AM transmitter. The XL-
301 differs from some designs in that no 
filtering system is required since the car-
rier is modulated on frequency. The XL-
301 may operate from 10 through 1,100 
W and features front panel tuning and 
loading controls. 
Another solid state introduction by 

Continental is the 814C, a 3.8 kW FM 
transmitter requiring a single phase sup-
ply. The 814C uses a splitter/combiner 
technique with 700 W PA modules. 
Continental also displayed the 816R 

series which feature solid state driver 
sections. Speaking of solid state drivers, 
the new 317C-3 50 kW AM transmitter 
uses modules which directly retrofit the 
familiar 4-400C tube socket ... neat, 
huh? 
CCA Electronics displayed its line of 

AM, FM and medium wave transmitters. 
The kM10000D is a conventional high 
level modulated 10 kW broadcast trans-
mitter. The AM10000D has conserva-
tively rated RF drivers and modulator 
sections. 
On the FM side, CCA has four models 

to choose from with TPO ratings rang-
ing from 500 through 5500 W. These 
transmitters utilize the CAA FM2OG di-
rect FM exciter. 
Also available from CCA is the 

FM100G, a 100 W exciter/transmitter. 
CCA also manufactures a 15 and 25 kW 
medium-wave transmitter for frequency 
synthesized international service. 

Nautel introduced the AMPFET ND-
10, an upgraded 10 kW solid state AM 
transmitter. The ND-10, modeled after 
the AMPFET 50 kW, has 1.4 kW PA mod-
ules which may be removed on-air for 
easy servicing. 
Designed with AM stereo in mind, 

careful attention has been paid to low 

Harris' new digital transmitter, DX-25. 

and high frequency phase shift (tilt and 
overshoot), as well as an impressive IQM 
figure of —40 dB at any frequency up to 
10 kHz. Low IMD and THD figures will 
impress even the most critical engineer. 
Broadcast Electronics unveiled two 

new additions to its FM transmitter 
product line. Rounding out the series is 
the FM-1 1 kW and FM-20 20 kW. 
The power range of BE's line now 

ranges from 100 W through 70 kW com-
bined. This range allows an economic 
choice for any class of FM broadcaster. 
The BE line features half-wave cavity fi-
nal coupling, automatic power control 
and an optional Microprocessor Video 
Diagnostic System. 
The MVDS allows computerized 

monitoring and troubleshooting on a 
continous basis. The IPA sections are 
modular in design and broadband. All 
BE FM transmitters use the field-proven 
FX-30 exciter. The FX-30 may be con-
figured in a master-slave booster opera-
tion for filling in holes in the primary 
service area. 
AEG, formerly Telefunken, displayed 

an impressive array of solid state FM 
transmitters. Rugged in construction and 
modular in configuration the AEG solid 
state line has operating powers from 100 
W through 1.5 kW. 

All solid state transmitters through 1.5 
kW are convection cooled and wideband 
throughout. AEG manufactures a 10 kW 
S3217 single-tube FM transmitter with 
on-board filament voltage regulation and 
can be switched down to 3 or 5 kW 
QEI introduced its FMQ series trans-

mitters. These feature grounded-grid de-
sign and are available in 3.5, 5, 10, 20 and 
30 kw single tube models. All of these 
transmitters have "Automod," a built-in 
modulation controller. 
Also standard is a remote control— 

that's right, you get the studio unit too! 
The 3.5, 5 and 10 kW models are single 
phase powered. The ARC-27 automatic 
remote control is very impressive with 
plain English readouts and multiple 
alarms. 
QEI also manufactures a complete line 

of FM transmitters and two FM exciters. 
The 695 exciter is capable of 20 W out-
put, is fully metered and has a synthe-
sized PLL circuit. The 675 exciter is 
housed in a 31/2 inch rack space, has a 
front panel multimeter and adjustable 20 
W output. 
QEI's solid state 1 kW FM, the 695T1, 

has extensive microprocessor-based di-
agnostics, full front panel metering and 
quick start-up time. The low-pass filter 
is internal. 
Vector Technology Inc. is well known 

for its production of AM phasors, ATU's 
and coupling equipment. Vector now 
also manufactures an economical line of 
FM transfhitters ranging from 3 to 25 
kW. 
With solid state IPAfs, stable grounded-

grid PA, 12 phase secondary supply and 
full VSWR foldback protection, the Vec-
tor FMT line specs certainly draw the at-
tention of FM broadcasters. All of Vec-
tor's FMT transmitters can be special or-
dered for single phase. 
LPB Inc., well known for its applica-

tion of low power AM transmitters in 
carrier-current and Traveler's Informa-
tion Service, have a variety of low power, 
solid state transmitters perfectly suited 
for PSA/PSSA applications. 
Of special interest is the 30 and 60 W 

models. For PSA/PSSA applications, 
power savings alone would be an incen-
tive over bulky, low efficiency power dis-
si pators. 
McMartin Industries displayed models 

of its AM and FM transmitter line. Cur-
rently at new headquarters in Iowa, 
McMartin produces AM transmitters 
ranging from 1 to 50 kW and FM trans-
mitters with TPO ranges from 400 W 

through 30 kW. 
New FCC rules since last fall allow the 

use of synchronous repeaters for FM sta-
tions troubled by terrain shielding and 
multipath problems. 
Comad Communications introduced 

the Synch/FM system of synchronized 
broadcasting for FM booster operation 
on the same frequency. Developed by 
TEM, an Italian company, the system al-
lows FMers to "drop in" low power 
boosters to improve their signal recep-
tion and coverage area. 

It was the first such system demon-
strated in North America and could clear 
up FM channels by eliminating the need 
for repeater frequencies. 
Omega also introduced a synchronous 

repeater. It uses digital techniques to lock 
the main transmitter and the repeater 
transmitter frequencies together. Omega 
says its system has been designed to be 
compatible with transmitters and exciters 
in use today. 
And along with traditional multipath 

problems, another multipath-type of ef-
fect which is getting attention these days 
is the presence of AM noise in FM trans-
mitters. 
Radio Design Labs introduced the 

ACM-1, the Amplitude Component 
Monitor designed to detect AM noise, 
deliver AM noise readings via transmit-

(continued on page 17) 

"I Love It!" 
"The Harris Gold Medalist is a lot of equipment for the money..." 
"We have three Harris Gold Medalist 
Control Consoles — one here and two at 
our sister station — and we've had zero 
problems with all three boards," says 
Don McDonald, Contract Engineer of 
KJJR-AM/KBPZ-FM in Kalispell, Montana. 

"I love it! The thing I like most 
about the Gold Medalist is its extremely 
low distortion and noise characteristics. 
In all cases, this unit has exceeded factory 
specs. After only 30 minutes of being 
on the air with a Gold Medalist, we had 
people calling and asking why we sounded 
so good. 

"Our jocks love it! It's very func-
tional and easy to use. We have guys here 
who've been in the business for 15 years, 
and some for only six months. They just 

step in and start using it. I recommend the 
Gold Medalist to anybody in on-air or 
production work. It's a lot of equipment 
for the money." 

Harris' Gold Medalist Stereo 
Console frees your air talent to be as 
talented as possible. It makes switching 
easy, fading smooth and on-air perfor-
mance reliable. The Gold Medalist is a 12 
Channel Enhanced Dual Stereo Console 
with top-of-the-line features and perfor-
mance. And it's more affordable than you 
might think. 

Call today for your Gold Medalist 
brochure. 1-800-4-HARRIS, Ext. 3008. Or 
write: Harris Broadcast Division, Radio 
Sales, P.O. Box 4290, Quincy, IL 
62305-4290. 

HAnnus 
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Test Products To Fit Every Need 
by Tom Jones 

Las Vegas NV ... Those attending this 
year's NAB convention had their appe-
tites whetted and test equipment needs 
met by a plethora of interesting devices. 
Manufacturers seemed intent on 

broadening their customer bases with 
pricing within range of more station 
budgets. There was a good range of RF 
test items for both AM and FM and an 
ever-expanding collection of audio test 
gear. 
Many well-recognized test equipment 

items, introduced in previous years, 
were on display again this year—some 
with added new features and enhance-
ments. Also, an increasing number of 
manufacturers are incorporating RS-232 
and GPIB computer interface connectors 

into their equipment. 
AM broadcasters bringing their sta-

tions into compliance with NRSC recom-
mendations will find the Delta Elec-
tronics SM-1 AM Splatter Monitor a use-
ful device. 

It measures the level of splatter which 
falls between 11 kHz and 100 kHz away 
from both sides of the carrier. Either in-
phase or quadrature modulation compo-
nents can be measured to determine the 
origin of the splatter. 

Varied applications 
FMers looking for a stereo monitor at 

a reasonable price will be attracted to 
TFT's new model 884. The new monitor 
is a simplified version of the TFT model 

844 with a few less bells and whistles 
and price tag $1,200 lower than the 844. 
Many engineers yearn for a spectrum 

analyzer but know there is no way to 
justify the expense. Avcom may have the 
answer with the PSA-35 portable spec-
trum analyzer priced at less than $2,000. 
The unit's frequency coverage is such 

that in addition to transmitter monitor-
ing, it could be used for STL and satel-
lite dish alignment. 
Audio test gear showed the most ac-

tivity at this year's show. Sescom dis-
played its audio test set which is actu-
ally four test devices in one—a low dis-
tortion oscillator, a digital multimeter, a 
distortion analyzer and an oscilloscope. 
The old adage "to measure is to know" 

should make you a real believer in the 
new R-DAT digital audio cassettes. Au-
dio Precision demonstrated new R-DAT 
and CD software for its System One au-
dio test system which connects to your 
PC. The model SWR-122 12 by 2 
balanced switcher was also in action, 
making multi-track tape recorder align-
ment a snap. 
Likewise, Sound Technology was ex-

hibiting its model 2000A PC-based audio 
test system which is menu driven with 
both RS232 and GPIB interfaces. 
Leader introduced its new model 3216 

AM/FM stereo-synthsized RF signal 
generator. The unit can store and recall 
100 different test conditions and features 
programmability and edit functions to 
speed testing. 
Leader also introduced several new os-

cilloscopes and a companion thermal 
printer for hard copy printouts of stored 
scope data. 

Meters and testers 
Meanwhile, Potomac Instruments dis-

played a prototype of a digital meter 
retrofit for its popular FIM series of field 
strength meters. 
Both frequency and field strength can 

Delta Electronics showed the much-
publicized Splatter Monitor. 

be read on the LCD display avoiding 
misreadings of a conventional analog 
meter. The retrofit mounts directly over 
the opening where the present analog 
meter is mounted. 
Wireworks displayed its TE-3 "intelli-

gent" microphone cable tester selling for 
less than $100. 
Not far away in the Holaday Industries 

booth, a new hand-held VU!' radiation 
survey meter was of interest to conven-
tion attendees. The model HI-3600 was 
specifically designed for measuring the 
electromagnetic field emissions from 
computers and video display terminals. 
Holaday also displayed its HI-5000-SX 

RF Exposure Measurement System. This 
system has generated much interest of 
late with broadcasters' concern for com-
plying with the ANSI RF exposure stan-
dard. 
B&B Systems was urging AM and FM 

stations to take the guesswork out of ste-
reo broadcasting by using its audio 
phase monitors. Several versions of the 
basic phase monitoring X/Y display are 
offered—some with companion VU 
meters and peak overload LED indica-
tors. 
The units were surprisingly cost effec-

tive for the amount of real-time audio 
monitoring offered. Any one of the 
several units offered would be especially 
valuable in a production control room 
where chances of phase reversal are 
more possible. 
The engineers from Kintek also 

demonstrated two phase related audio 
monitors. The KT-960 Monogard con-

Stereo Broadcast Consoles 
Performance, Value and Reliability through Innovative Technology 

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

BC12DSL 
12 Mixers • 24 Inputs 
Dual Stereo Outputs 

$4995 

BC8DSR/L 
8 Mixers • 12 Inputs 
Dual Stereo Outputs 

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

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

tinuously monitors both stereo channels 
for out-of-phase conditions for both 
speech and music then, intelligently, cor-
rects the phase relationship of the chan-
nels. 
The Kintek KT-932 phase meter was 

also displayed with an easy-to-read LED 
30-step bar graph to continuously dis-
play left and right phase relationships. 

Other new features 
Boonton Electronics had two new 

products on display at its booth. They 
were the model 1130 distortion analyzer 
and the model 8200 modulation analyzer 
with GPIB interface for completely au-
tomatic operation. 
Belar demonstrated its popular line of 

AM/FM/TV monitors. New this year was 
the FMM-4 FM digital frequency moni-
tor and the SCM-2 SCA modulation 
monitor. 
My eye was caught by a prototype of 

a new Belar FM RF amplifier which had 
impressive specifications and should im-
prove the accuracy of studio modulation 
monitoring when the transmitter site is 
remote from the studio. 
Amber Electro Design presented an-

other impressive display of the power of 
automated audio measurement using a 
personal computer. 
Amber's Audiocheck MS-DOS soft-

TFT showed the model 884 FM modulation 
and stereo monitor. 

ware package completely controls the 
Amber 5500 audio measurement system. 
New this year was a split version of the 
5500 system and new capabilities for the 
Audiocheck software package. 
Gorman-Redlich displayed its familiar 

line of digital monitors for AM direc-
tional antennas including the model 
CMR which is remote controllable. 
This year's exhibits were easy to find 

and conveniently located. Anyone want-
ing to upgrade or add to test and meas-
uring equipment inventory would have 
had no problem spending the entire four 
days at those booths alone! 

Tom Iones is GM of KNXR in Rochester 
MN and an occasional contributor to RW's 
Buyers Guide. He can be reached at 507-
288-7700. 

FMX Sales 
(continued from page 8) 
company fine tunes the product. Mulli-
nack declined to reveal results from 
previous testing. 
Jon Sanserino, product manager at 

Aphex Systems, said a generator with 
FMX capability is his company's "next 
big project!' 

"I would like to have it out by the fall," 
he said. "People are interested, and I 
know broadcasters are following (this 
development). I still think it will be mar-
ket by market!' 
Jim Wood can be contacted at 408-458-

0552, Howard Mullinack at 415-957-1067, 
Jon Sanserino at 818-765-2212 and Bob 
Richards at 602-438-0888. 
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Cohen Gets Engineering Award 
Las Vegas NV ... Jules Cohen, called 
by many an "engineer's engineer," 
received the NAB Engineering Achieve-
ment Award during the convention's en-
gineering luncheon. 
Cohen, president of Jules Cohen & As-

sociates, Washington DC, was chosen for 
"his many outstanding broadcasting 
achievements over a 40-year career," ac-
cording to the NAB. 

In thanking the association for the 
honor, Cohen noted changes that have 
occurred in the industry over the span 
of his career. 

"At the end of World War II, AM broad-
casting, with fewer than 950 stations, 
was not only the dominant broadcast 
medium, it was virtually the only 
medium," he said. 
"Today, television with its more than 

1,300 stations clearly dominates, with 
the approximately 5,000 AM stations 

Transmitters 
(continued fiom page 15) 
:er remote control or program alarm cir-
cuitry Mo alert the operator or on-air per-
son when AM noise reaches the thresh-
hold where it degrades the signal. 

In AM stereo the going may be a bit 
slow, but the technology moves forward. 
Motorola Inc. introduced its second 
generation model 1410 C-QUAM modu-
lation monitor and model 1400 C-QUAM 
exciter. 
The 1400 exciter features improved in-

ternal construction, front load circuit 
boards and front/top adjustable controls. 
The 1410 monitor serves as a test instru-
ment and monitor in one package. 
Both front panel meters are autorang-

ing for separation and noise measure-
ments, an RF AGC permits variation of 
RF signal level and front panel test and 
headphone jacks allow for quick 
monitoring of all parameters. 
Delta Electronics demonstrated its ex-

citer/monitor combination with a variety 
of receivers and its new Splatter Moni-
tor in operation. Delta's equipment is 
very well constructed and easily adjusta-
ble in the field. 
Broadcast Electronics displayed its AS-

10/AX-10 C-QUAM package. A second 
generation exciter and monitor combo, 
BE demonstrated its commitment to AM 
stereo by the introduction of these two 
products in 1987. 
Kahn Communications was exhibiting 

the company's AM stereo and related 
equipment at the show as well, includ-
ing the PowerSide. 
And a final interesting development in 

AM stereo may help put more radios 
into listener's hands. Target Tuning fea-
tured the company's single frequency 
walkman-type radios. 
Designed as promotional items for sta-

tions to purchase in cooperation with ad-
vertisers, Target Tuners have been well-
received in the FM community. 
Now the company intends to market 

them for AM stereo, and showed sam-
ples of both C-QUAM and Kahn ISB 
receivers at the convention. 

Tom Osenkowsky is a radio engineering 
consultant and a regular RW columnist. He 
can be reached at 203-775-3060. 

struggling for their lives," he continued. 
Looking toward the future, Cohen 

praised the work of broadcasters in con-
vincing the FCC that "a threat" to local 
broadcasting exists. 
"Some terrestrial broadcasters may 

have come only recently to the realiza-
tion of the threat from other media, but 
some voices have been crying in the 
wilderness for a decade or more." 
He called for action "if the structure is 

not to be weakened seriously." 
Cohen spoke based on his experience 

as either a sole principle, partner or of-

ficer in a consulting engineering firm for 
almost 40 years. 
He was involved in satellite earth sta-

tion studies, interference design and ad-
justment, propagation studies, and radio 
and TV studio and transmitter layouts. 
He also conducted extensive work in-

volving the engineering aspects of 
several FCC rules. 
Cohen authored Appendix C of the 

Cable Television Advisory Committee 
Panel II Report to the FCC that involved 
the problems of echoes in TV systems. 
He also played a major role in the de-

NAB S&T VP Michael Rau with Engineering 
Achievement Award winner Jules Cohen. 

velopment of FCC rules governing the 
assignment of FM stations in the fre-
quency band from 88.1 MHz to 91.9 
MHz. 

RA 10 
What makes a Radio Classic? Timeless design, flaw-

less performance, outstanding value, and above all — 
bullet-proof reliability. Because, in radio, we don't coddle 

our classics. 

The RCA 77DX is one such product. It set new standards in micro-
phone performance. Even now, decades later, its quality still endures. 
Arrakis Systems' SC audio consoles are Radio Classics too. Introduced in 
1980, the SC series set new standards in design, performance and value. 
Today, Arrakis SC consoles are the choice of more radio stations world-
wide than any competitive unit in their class. Shown below is the 2000SC, 
an outstanding value at S4695. Like all 
Arrakis audio consoles, the 2000SC is 
ultra-reliable. And it will continue to 
deliver outstanding performance as the 
years go by. After all, that's what it takes 
to be a Radio Classic. 

ARRAKIS 2000 Sc AUDIO CONSOLE 

20005C FEATURES: 
• 12 Stereo Channels, 24 Inputs Total. 
• Program, Audition, and 
Mono Mixdown Balanced Outputs. 
• Telephone Mix-minus Buss. 
• Full Monitoring Facilities. 
• Remote Equipment Start. 

ankis 
SYSTEMS, INC. 

Call (303) 224-2248 

For features, 
performance, 

price and 
reliability, 

RCA 77DX MICROPHONE 

2000SC RELIABILIT`r 
• DC Controlled — No Audio On Pots 
Or Switches. 

• Rugged Motherboard Construction 
• Penny & Giles Slide Faders. 
• ITT Schadow Switches. 
• Only 3 IC types employed, all plug-in 

NOBODY BUILDS CONSOLES LIKE ARRAKIS. 
Arrakis Systems Inc. 2609 Riverbend Court Fort Collins, CO 80525 
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ALLI D 
The FULL SERVICE Broadcast People 

Elbows, demodulators, gas 
pass flanges, LNAs, coaxial 
cable. . . 

Radio stations have 

circumstances. 
We have the solution 

in most cases. We'll help you 
get back on the air. If it's 

Cablewave extincHILD 

ANDREW. . . WEGENER 

we have a large inventory 
and a knowledgeable, help-
ful, friendly real person 
manning our emergency hot 
line when everybody else is 
closed. 

If you must have an emer-
gency, be assured that we'll 
be here. 

(We're even putting a spare exciter in 
emergency inventory) 

317-935-0455 
Nights, Weekends, Holidays 

During regular business hours, call your nearest Allied office listed below. 

Atlanta, Georgia Chicago, Illinois 
404-964-1464 312-470-0303 

Richmond, Indiana 
317-962-8596 

Los Angeles, California Dallas, Texas Seattle, Washington 
818-843-5052 214-423-8667 206-838-2705 

Richmond Hill, Ontario, Canada 416-731-3697 

ALLIED 
Broadcast Equipment 
P.O. EIOX 1487 • RICHMOND. IN 47375 

loin Our FAX Neloork 
FAX 317-962-8961 
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Processing Products 
(continued from page 11) 
similar units. Data input is through a 
small "data cartridge!' 

Eric Small and his company, Modula-
tion Sciences, continue on the forefront 
of audio and RF wizardry with the new 
StereoMaxx stereo enhancer and FM 
ModMinder. Stereommc can make your 
station sound bigger, not just louder. 

It enhances and enlarges the stereo im-
age, making it wider and deeper. The ef-
fect is audible on all sizes of radios. The 
Modulation Sciences FM ModMinder is 
similar to the "back end" of a modula-
tion monitor. 
Feed it composite baseband from any 

high quality source, such as a tuner, and 
it displays total mod percentage, overmod 
peaks and the status of all subcarriers. 
This product is destined to find itself 

on many PD's desks to keep track of the 
competition easily, accurately and inex-
pensively. 
Bob Orban impressed the crowds with 

his new 787A programmable mic proces-
sor box. The 787A stores up to 32 differ-
ent control settings in memory for in-
stant recall. It accepts line level input or 
mic level with the optional mic preamp. 
The box consists of a 3-band paramet-

ric equalizer with variable frequency, 
bandwidth and boost/cut married to a 
smooth compressor, full-function de-
esser and noise gate which attenuates 
noise by up to 25 dB. 

Also new from Orban is the 222A Ste-
reo Spatial Image Enhancer. Operating 
on program transients, the 222A 
produces a subtle but noticeable im-
provement in stereo soundstaging with-
out creating multipath effects and while 
maintaining full mono compatibility. 
The 929 module shown by dbx con-

tains two channels of single-ended one-
step noise reduction for sources that 
have a continuous unchanging hiss floor 
beneath desired signal. Without such 
program material, this very fast sliding 
filter design is remarkably effective and 
unobtrusive. 
Properly set, the 929 reduces or 

eliminates the hiss with little or no sac-
rifice of musical high frequencies or tre-
ble overtones. 
Inovonics is gearing up for FMX with 

the model 705, a full-featured FM stereo 
generator with digitally-generated stereo 
subcarrier and pilot signals. FMX is a 
plug-in option and can be installed in a 
matter of minutes. 
1988 is undoubtedly a turning-point 

year for audio processing. Total digital is 
coming on fast and those manufacturers 
who are not thinking in digital terms will 
be left in the dust in the years to come. 

Jim Somich is CE at New York's Z-100 
(WHTZ-FM) and president of Major Mar-
ket Engineering. He can be reached at 
201-867-5000. 

Digital Growing Slowly 
(continued from page 9) 
sic specs. 
Automation in today's radio environ-

ment represents the transition of the art. 
Computers are nothing new to auto-

mation, and along with Broadcast Auto-
mation with its non-computerized con-
troller, Innovative Automation showed 
the Di-Trol complete automation driven 
by an Apple Computer. Sentry Systems 
with a PC controlled switcher and con-
troller and several others have improved 
the art. 
New automation systems that throw 

out the concept of carts and reel-to-reel 
tapes are increasing in number. 

Paul Schafer's company, Schafer Digi-
tal showed its digital system comprised 
of Beta VCR units and a Dyaxis Hard 
disk playback for commercials. The hard 
disk draws upon a library of spots on a 
Beta tape. 
The system software runs on an AT 

compatible and Schafer uses timecode to 
keep track of cut locations. 
Systemation uses both analog cassette 

decks and 8mrrt VCRs, coupled to their 
own multi microprocessor controller. The 
package can range from operator to sat-
ellite assist to a full blown system. 
With Systemation, an ASCII burst is 

recorded on the audio tracks to provide 
positive cut location. New this year was 
its introduction of R-DAT as well as a 
touchscreen option for its controller. 
Concept Productions showed a com-

plete R-DAT automation system. This 
system uses a PC based controller that 
directly commands its bank of Sony R-
DAT units. 
Concept is also forced, for the moment 

to use ASCII bursts on the audio track for 

positive identification of cuts, as R-DAT 
does not yet supply its potential wealth 
of stored data to the outside world . 
The Concept system was originally 

designed to support only its program 
services. This year's display revealed that 
this equipment is now available for stand 
alone use for full automation, operator 
or satellite assist. 

Futuristic automation systems were 
also more plentiful than ever before. 
Touchscreens were to be found in 

many places. Of course the term "touch-
screen" normally makes most people 
think of Media Touch, which had the 
show well covered. 
Not only did the company have the in-

side booth, but also an outdoor exhibit 
of its "road show"—a complete mobile 
unit fitted with its system. 
Media Touch was also found in the 

Baysis booth. Not so much a system as 
a control concept, Media Touch has 
numerous interfaces to various broadcast 
equipment, including carts and reel-to-
reel. 
Media Touch was not alone this year 

either with the touchscreen or the con-
trol concept. 
DMS, Digital Management Systems 

demonstrated its DMS-100 Compact Disc 
Jockey. 
The CDJ is a touch screen—RS 232 in-

terface system that provides RS 232 in-
terface and playlist control for automated 
music playback as well as operator assist. 
The DMS unit was shown at the Al-

lied booth driving two Audiometrics CD 
jukeboxes. 

Rob Meuser runs International Broadcast 
Services. He can be reached at 416-692-3330. 
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Analog Products Not 
by Michael Starling 

Las Vegas NV ... While the future of 
broadcasting may lie with digital tech-
nology, most manufacturers at the NAB 
show believe it's safely beyond the near-
term radio horizon. 
This year vendors spent significant 

sums introducing a host of incremental 
improvements and intermediate product 
lines in confidence that analog recorders 
will remain the dominant mode of au-
dio storage and manipulation for the 
foreseeable future. 
Since residual noise is the principal 

qualitative difference between analog-
based ard digital audio technology, Pa-
cific Recorders & Engineering introduced 
its Dolby SR card-cage so broadcasters 
could reap the benefits of this new sig-
nal processing. 
The company demonstrated the su-

perb results SR encoded/decoded mate-
rial delivers on its line of Tomcat and 
Micromax cart machines. 
KPBS-FM recently pitted a Dolby SR 

recording against an R-DAT recording of 
the same folk music performance. The 
A/8 comparison revealed both record-
ings to be absolutely devoid of extrane-
ous noise. 
The only discernible artifacts with ei-

ther process was an apparent "down-
shift" in high frequency material on the 
DAT playback (using a Sony 1000ES) and 
a slight low-frequency bump, charac-
teristic of the Otan i 5050B (at 7.5 ips), de-
tectable in the SR-encoded material. 
Reportedly, up to four generations of 

SR-encoding are possible before the au-
dio suffers any discernible impairments. 
ITC had its prototype digital cart ma-

chine, introduced last year, again on dis-
play, but according to the company's Bill 
Parfitt, there are no current plans to go 
ahead with production. 
With an introductory price-tag on the 

player estimated to be well above $8,000 
there would be some significant risks in 
marketing this product, even with the 
financial clout of 3M behind the effort. 
The continued success of the ITC se-

ries 99s and Delta cart machines, which 

Allied showed the CSR212 and CSP212 
professional cassette system. 

were also on display, is much more cer-
tain. 

It also featured its audio switcher 
which was introduced at last year's NAB 
and has generated a lot of positive in-
terest. 
Elsewhere in the cart market Broadcast 

Electronics introduced the feature-
packed Phase Trak 90 recorder to com-
plement its Phase Trak 90 reproducers. 
Engineers frustrated over cartridge-

PR&E's Dolby SR module brings digital qual-
ity to cart machines. 

based phase instabilities will rejoice at 
the PT 90's non-encoding phase correc-
tion system. 
Fidelipac displayed its CTR100 series 

cart recorders with its well-received cart-
scan, varispeed, and block-out status 
functions. 

For anyone desiring improved cart per-
formance but not in a position to pur-
chase new equipment or external noise 
reduction, Fidelipac's Dynamax Cobalt 
carts are a must for evaluation. The ex-
cellent high frequency response, superb 
phase stability and longer-life shell and 
tape design are a welcome improvement. 
Audiopak, the new name of the cart 

and tape manufacturing business which 
used to belong to Capitol Industries, 
made its first NAB appearance in a booth 
which had been reserved for Capitol 
Magnetics. 
The new company's officers, including 

president Nick Krassowski were on 
hand and swamped with visitors in the 
wake of the deal which saved the popu-
lar cartridge line. 
The latest word on the widely used 

Audiopak AA-4 cartridges is that "shell" 
production should resume by the time 
of this issue. There were no plans to 
change tape formulation and substantial 
quantities of tape were reported on hand 
at the company's Winchester VA plant. 

Capitol Magnetics' original plans to in-
troduce a new cartridge at the spring 
show were, of course, put on hold while 
the company was reorganized. Kras-
sowski said that he expected to have 
samples ready by the SBE convention in 

Forgotten 
September. 
Audi-Cord displayed its new "DU" se-

ries of playback, record-playback, and a 
unique dual transport record-playback 
machines. All versions are rack-
mountable, and stations where two 
recordings (for both the FM and AM) of 
a particular spot will appreciate the dual 
transport deck. 
For any broadcaster working within a 

tight budget (and who among us isn't?) 
Audi-Cord's most expensive stereo 
record-play deck selling for only $1,469 
including digital timer is impressive 
competition to the more expensive offer-
ings. 

Otani, which also featured its cart ma-
chine at the show, had some other in-
troductions to offer. 

The company is betting its new MX-
55 will carve out an intermediate market 
for reel-to-reel recorders. Bolstered by 
the success of it MX-5050B sales and the 
wide acceptance of the MTR-10, the MX-
55 is a promising choice for those who 
want all of the features of the $7,000 
models and then some. 
For example, several features not avail-

able on the MX-5050B do come with the 
MX-55. These include compensation for 

non-matching take-up and supply reel 
sizes; a three point memory and repeat 
function on the real-time counter and a 
built-in cue speaker. 
Also new are fixed recording level 

selection; 100 Hz in addition to the 1 kHz 
and 10 kHz on the built-in oscillator; a 
front-panel microphone input which can 
feed both channels; and a ±20% 
varispeed. 
There is also an optional Voice Editing 

Mode (VEM) for $250 which your 
news/public affairs producers will love. 
The VEM circuit cuts the pitch in half 
while playing back at double speed, thus 
greatly assisting intelligibility during re-
view. 
A scaled-down version of the MX-55, 

called the MX-50, was also on display. 
The retail price tag is just under $4,000 
for the stand-alone, two-track MX-55. 
For those who prefer European 

styling, Studer Revox has also spotted 
the vacuum in this intermediate price 
market and introduced its new C270 as 
a full-featured machine starting at about 
$4,000 for the 2-track deck. 

It's also available in 4- or 8-track con-
figurations, utilizes constant tape tension 
on both supply and take-up motors, and 
has the increasingly popular Dolby HX 
Pro built-in. 
The VU meters have +6, +9, and + 12 

peak reading LEDs, a built-in cue 
speaker, and the front meter/control 
panel hinges outward for quick record 
and reproduce setup. The 270 series in-
corporates plug-in electronics, offers a 
programmable "library wine adjusta-
ble demute audio output time up to 
990ms, and fader start circuitry standard. 

Studer's model A807 is a full featured 
high-end reel-to-reel, with shuttle and 
electronic front-panel setup of audio am-
plifiers (via programming, the DIA con-
verters from the timer keypad or via 
serial interface). 
The ability to do an equalization or 

bias setting from the front panel, with-
out the long-term imperfections of 

(continued on page 20) 

Portable Partnership 
When you're on the scene, you're in the air-with a 

cellular phone and a Comrex. Our PLXmicro converts 
telephone quality to program quality around town or 
around the world. 
The PLXmicro is the tiniest extender we've ever built. 

Just about pocket size, it stows-and goes-almost anywhere. 
Yet despite its size, it's packed with features: the Comrex 

frequency extender is built in, along with interface for 
cellular telephone or standard dial line. There are 

microphone and tape inputs and 
automatic send level control. 
A monitor decoder, hybrid 
circuitry and headphone 
output allow full duplex 
operation. 

Call or write for a demo 
tape of the difference that a 
Comrex can make. 

4180111111111/11 EX 
Convex Ccriporation, 65 Nornet Nth, Acton, MA 01720. 

617-263-1E(X) 1-800-237-1776 
Convex UK, Ltd., 29 Kerélworth Elxtd, 
London W5 SPA UK 01-567-5128 

Circle Reader Service 3 on Page 38 



20 Radio World May 15, 1988 

MMF 

Consoles Compete For Market 
by Barry Mishkind 

Las Vegas NV ... Of all the items that 
must be put in a control room, the con-
sole is the focal point. It takes the most 
space and is most intensively used by 
station personnel. 
But the eight- or ten-pot board that 

once ran a pair of turntables, three cart 
decks, a microphone and a remote input 
for news, telephone, EBS and RPU, now 
has to handle cart decks, CD players, 
microphones and have dedicated pots 
for some items that used to be on the re-
mote selector. 
At the same time, there are many dif-

ferent philosophies of console construc-
tion. 
Being able to view and compare a va-

riety of consoles really helps identify 
the different features and the "feel" of 

each unit. 
One of the really nice things about go-

ing to the NAB show is that opportunity 
to personally check out any equipment 
that you are considering for purchase. 
Nowhere else can you compare as 

large a variety of consoles as at the con-
vention. And this year's representation 
was no exception. 
There were introductions from several 

maufacturers, as well as a good number 
of well established models on the floor. 
Over the past few years, the console 

manufacturing industry has worked 

Among Wheatstone's products was the new 
A-20 console. 

hard to produce units with exceptional 
response and virtually immeasureable 
noise and distortion. With few excep-
tions, the basic electronic specifications 
of any console shown far exceed broad-
cast requirements. 
Since the station budget is often the 

overriding consideration in smaller mar-
kets, one of the stars of the show had to 
be the new Radio Systems RS-10. At 
around $5,000 it is a complete unit, in-
cluding remote control and logic. 
By moving away from smaller modules 

and using a motherboard construction, 
Radio Systems has produced a cost ef-
fective console that will soon be appear-
ing in many stations. 
Or, maybe your budget is just on the 

fringe of the high end. Wheatstone in-
troduced the A-20 to appeal to a wider 
range of stations than before. Under 
$10,000, it too is a full-featured unit. 
Autogram's new RTV-12 is a logical ad-

dition to its well respected line of solidly 
performing consoles. In a nice move, Au-
togram has also given new life to many 
of its IC series of consoles with 
redesigned modules. 

Interestingly, several manufacturers 
have decided to reach up into the high 
end market for the first time. Although 
facing an admittedly limited market, 
both Broadcast Electronics and Arrakis 
claim to have identified features not al-
ways addressed by existing consoles. 

Broadcast Electronics introduced the Mix 
Trak 90. 

BE's MixTrak 90, for instance, features 
wider pots, attempting to give a less clut-
tered feel to the console. Incorporated in 
this $15-21,000 unit are three mix-minus 
busses, separate music and speech 
busses, and a built-in sequencer. 

Arrakis' new series 10,000 console is 
designed to permit inclusion of as many 
as 50 (yes, fifty!) different kinds of mod-
ules to customize the unit for anything 
from air work to production. Athough it 
can get rather pricey as modules are 
added, it is unlikely that the console 
mainframe would ever need replacing 
simply because of changes in station 
operation. 
Another very interesting console was 

shown by Harrison Systems. Designed 
to be the ultimate "air console," the 
thought put into the "Air 790" is obvious. 
This unit not only does what the DJ 
needs, it doesn't get in his way. It tries 
to prevent errors by a very straightfor-
ward layout. 
Although not all of them showed new 

BROAIICAST 
ELECTWONICS 

models, many other manufacturers were 
represented from the low end to the high 
end. 

Stations looking for a linear fader con-
sole could find them at All, Broadcast 
Audio, Howe, UREI, Logitek, and others. 
Those favoring rotary pots could check 

YOUR ASSISTANT OPERATOR. 

Orban's new model 464A Co-OperatorTM 
is a four stage, easy-to-use Gated Stereo 
Leveler/Compressor/HF Limiter/Peak 
Clipper in a powerful and economical dua1-
channel package. Front-panel pushbuttons 
let you configure the unit as a subtle, 
automatic gain-rider, as a transparent 
safety limiter, or both. Use it to assist you 
in recording and transferring audio and 
video tape, processing mic channels, 
or protecting broadcast cart machines, 
satellite uplinks, STL microwave links, or SCA's. It features: 

• Ultra-smooth leveler for transparent gain riding— 
without long-term, distortion-producing overshoots 

• Fast compressor with peak clipper for protection 
against short-term transients 

• "Silence Gate" to prevent pumping and breathing during pauses 

• HF Limiter with six switchable pre-emphasis curves (25 to 150 us) 
to de-ess and protect pre- emphasized media from overload 

Ask your Dealer about Orban's popular Co-Operator-
-your polished, assistant operator. 

Orban Associates Inc. 645 Bryant St. San Francisco, CA 94107 USA 
(415) 957-1067 Telex: 17-1480 FAX: (415) 957-1070 

out LPB, Tapecaster, Dorrough and 
others. Some companies offer models 
that can be supplied either way. 

If your taste runs to recording style 
boards, either for cost factors or for fea-
tures, the Studer 970, Amek BC H, 
Yamaha, Ramsa, and Tascam consoles 
will be high on your list. 

For those looking for a long term high 
end investment, ADM Auditronics, 
McCurdy, and Pacific Recorders & En-
gineering all continue to provide well 
built, versatile, field-proven consoles. 

In addition to a console for just about 
every need, there were some related 
products and news emerging from the 
convention floor. 
Some interesting news just prior to the 

show was that Harman International, 
the parent company of JBL Professional 
signed an agreement to acquire Sound-
craf t Electronics. 
Soundcraft introduced its SCA200 

Broadcast console at the convention, 
, aiming at the radio production market. 

ATI had a few new products at its 
booth. In addition to its line of consoles, 
new this year were a line of Micro-
Meters which monitor up to four stereo 
signal pairs (eight channels). 
ATI also introduced Micro-Matchers: 

tiny, connector mounted amplifiers to 
retrofit and upgrade existing equipment. 
There was new studio gear unveiled 

on the exhibit floor as well. ElectroVoice 
wa featuring its RE45N/D hand-held 
shotgun mic. 
Beyer also had several production in-

troductions, including its MCE 86 Short 
Shotgun. 
And Stanton featured its line of profes-

sional headphones for broadcast and 
production. 

Barry Mishkind is a consultant and con-
tract engineer, and has been the cornerstone 
of RW's NAB coverage from the beginning. 
He can be reached at 602-296-3797. 

Analog Gear 
(continued from page 19) 
mechanical pots, will be welcome news 
to most any engineer. Starting price on 
the 2-track A807 is just over $6,000. 
Tascam's new line of 122MKII and 112 

series cassette decks was on display and 
offers several improvements over the 
popular 122Bs. The 112 series operates 
at - 10 dBV, while the 122MKII employs 
+4 dBm balanced XLR input/outputs. 
Tascam has dispensed with the 

mechanical tape counters and included 
a digital counter. 
Thanks to front access to head azimuth 

and level/EQ controls, setups can now 
be performed while the machine is in 
the rack. All of the tape bias and Dolby 
settings are now selected with push-
button switches and Dolby HX Pro is in-
cluded on the 122MKII and model 112. 
One other interesting new cassette 

product was demonstrated in Allied's 
booth. 
A professional broadcast cassette sys-

tem developed in Brazil and carrying the 
Audiometrics name featured rugged 
construction, set length cassettes, 33/4 ips 
speed and easy front loading with in-
stantaneous rewind. 

Mike Starling is CE of KPBS in San Diego 
and a frequent contributor to RW. He can be 
reached at 619-265-5025. 
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Antennas 
by George Riggins 

Las Vegas NV ... Tower manufacturers 
and erectors go for market niches rather 
than trying to do all things under all con-
ditions_ One tower company is erecting 
all-welded towers of up to 180'. At the 
other extreme, structures of up to 2000' 
are being erected. 
Kline Towers and Kline Iron and Steel 

Company specialize in heavy, large and 
complicated structures (towers). The 
tallest structure Kline has erected is at 
Fargo ND, 2063' tall. They have erected 
21 towers that are 2000' tall. 

Dr. Ah Mahnad of Jampro Antennas, 
Sacramento CA, has developed a new 
broadband FM antenna, model JBBP. 
The antenna features a new patented 
feed design to reduce or eliminate radi-
ation from the antenna feed and antenna 
boom. 
This elimination of radiation from the 

feed and boom produces an omni-
directional CP FM Antenna. Dr. Mahnad 
explained that the new feed design gives 
the antenna better frequency stability, 
lower VSWR, superior axial ratio and 
provides flexibility for high power capa-
bilities and enhances multistation use. 
Ron Nott, K5YNR, President of Cor-

tana Corp. of Farmington NM has 
blended the Valmont unguided light 
pole into a Folded Unipole Antenna for 
the AM Broadcaster. 
The Unipole Antenna, built around 

the Valmont Pole, has a relatively small 
"footprint" (42") and no guy wires. From 
the aesthetic side, most of our popula-
tion is accustomed to seeing light poles 
in almost all neighborhoods, so there 
seem to be fewer objections to this type 
of pole staying when houses start sur-
rounding the rural transmitter location. 
The Folded Unipole Antenna can be 

used for simple directional arrays as evi-
denced by a recent two-tower installation 
by Cortana at KPRZ in San Marcos CA. 
Ron mentioned other advantages of 

the Folded Unipole, such as no RF in the 
transmitter shack, no detuning during 
weather changes, and a broader band-
width. The broader bandwidth should 
be a real plus for stations transmitting in 
AM stereo. 
According to Ron, changing from a 

normal series feed tower to a Folded Uni-
pole Antenna is considered a minor 
change in the eyes of the FCC and re-
quires only a form 302 with the new im-
pedance measurement after installation. 
Cortana has an installation kit available 
that can usually be installed by two men 
in one day. 

All towers and antennas need obstruc-
tion lights and/or painting. We also real-
ize that birds like high places for a perch, 
and what happens when a bird or birds 

istay in one place for more than a few 
minutes. 
Flash Technology made its Electro 

Rash Beacon, model FTB 139 with a long 
spike on the top of a smooth rounded 
housing so birds have no way of staying. 
The FTB 139 is lightweight, easy to 

install and requires only 130 W of 
power. This is a medium intensity 
omni-directional white light that can 
be us-"d for levels lower than the top 
where one beacon can be seen in all 
directions. 

quickly using a mobile crane and fea-
tures a small footprint. This type of 
tower is applicable for SIL, short AM 
antennas, mountaintops and other 
limited area sites. 
William Meola of Cablewave Systems 

did not give me his amateur radio call 
sign, but I am still going to call him Bill 
because as far as I know that is his han-
dle. 
The major point Bill was trying to 

make at the NAB convention was the 
new complete line of antennas, feed 
lines, low-pass filters, directional cou-
plers, power dividers and field services 
for the broadcaster. 
This broadening of the Cablewave 

product line is the result of the company 

Specialize 
One interesting note is the FAA tower 

painting requirement change for towers 
of 500' or less. As an alternative to paint-
ing, a 24-hour strobe can be substituted 
on many structures. For further informa-
tion, contact the FAA or Flash Technol-
ogy. 
Central Tower Inc. specializes in 

towers, guyed and self-supporting, up 
to 1200'. According to Terrence Becht, 
project coordinator, Central Tower is able 
to install self-supporting all-welded 
towers up to 180' high. 
The all-welded tower can be installed 

With Features Found Only In The Most Expensive Machines — dbx Noise Reduction Included 

Open Reel 
Mastering Deck 

Mfg list $ 1,900 00 

• 2-track head format 
• Switchable 2-track/4-track 
Playback Mead 

having acquired product lines from 
Phelps Dodge. 
Among the new items Bill wanted to 

discuss were redesigned optimized FM 
antennas for educational broadcasters, 
de-icers, mil-spec C 28830 cable and new 
connectors for mil-spec 28830 cable. 
Tennaflex Systems Ltd. specializes in 

large TV and FM antennas. The instal-
lations are made using the Kathrein an-
tenna and feature the ability to handle 
heavy ice and wind loads. Another plus 
of using the Kathrein is expected low 
maintenance. 
One of the larger installations Ten-

naplex has done is on Mount Royal in 
Montreal, Canada. This installation is a 

(continued on page 35) 

X-2000M 

DON'T LET 
THEIR YEN KILL 

YOUR YEN FOR AN 
EXTREMELY VERSATILE 

OPEN REEL MACHINE 
• 15 ips and 7 ips operation 

• 3-head system 
• Semi-fixed head mounting 

• Type I dbx NR 
• Closed-loop-dual-capstan 
transport 
• Motion sensing 
• Electromagnetic reel braking 

• CA record and playback heads 
• Real-time pause 
• Bias fine tuning 

• Rec mute with variable auto 
spacer 
• Electronic real-time tape counter 

• L/R VU meters 
• Spooling mode 
• Record/playback pitch control 
• STC and STZ auto-locator 
functions 
• Cue function 
• Mic/line mixing 
• Mic attenuation switch (20 dB) 
• IEC/NAB E0 selector 
• Optional remote control 
(RC-204) 
• Timer recording and playback 
capability 
• Rack mount available 

THE YEN STOPS HERE 
ONLY $1,595.00 

?, CALL TODAY — 1-800-426-8434 or Fax # 206-565-8114 

BSW • 7012 27th St. W • Tacoma, WA 98466 
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Before you purchase a high power 
FM transmitter, ASK: 

Q Which manufacturer has offered leadership in high power FM 
s since 1961? 

ONIY HARM'. Since we introduced our first high power FM 
.≥ transmitter in 1961, we've been the only constant force in the 

business. Some companies have come. Others have changed hands. 
And a few have gone completely. 

As the high power FM industry's most solid player, Harris will 
give you the industry's strongest safety net. You can count on us for 
top confidence that service and parts will be available tomorrow for 
the product you invest in today. 

QWhich manufacturer combines a continuing record for innova-
• tion in FM with a broad range of high power FM transmitters? 

rt 
A ONLY HARRIS. From the first solid-state FM exciter to our 
• revolutionary IPA, functional innovation is more than a Harris 

tradition. It's a principle we've applied to an extensive range of compact 
high power FM transmitters. We have new 20, 25, 30 and 35 kilowatt 
models. And they're available in dual configurations for FM super 
powers! 

At every power level you'll get a competitively-priced transmitter 
engineered for years of top performance, low-cost ownership, and easy 
operation and maintenance. 

Which manufacturer has provided 24-hour technical service 
, since 1975? 

1:AP,.R:S. Because we were the first company to under-
stand your need for service on more than a 9 to 5, Monday 

through Friday basis. 
Total approaches to RF system problems are always available from 

our specially-trained RF systems service engineers — even if your sys-
tem went on the air before they were born! Your engineers can get 
answers to over 90 percent of their technical questions by phone. And 
the service is free to our customers! 

You can also phone us 24-hours-a-day for parts — even for prod-
ucts we no longer manufacture! 

If you use our toll free parts priority hotline — 1-800-422-2218 
— we'll even pay for the call! 

We take our service commitment seriously. Because we know that 
if you're off the air, everything stops. Except the expenses. 

Q. Which manufacturer offers formal technical training? 

A 0'.• We know station engineers retire . . . that new 
. engineers come on board . . . that engineers move from studio 

to RF systems maintenance. And we know that those who keep your 
equipment on the air need to be in the know. 

That's why we offer more than 50 regularly-scheduled technical 
training programs every year at the industry's only Broadcast Tech-
nology Training Center. While some of our courses focus on major 
Harris products, we also offer comprehensive, general courses on com-
plex RF systems for all broadcasters. 

QWhich manufacturer has more high power FM transmitters 
• on the air nationwide than both the second and third-rated 

manufacturers combined? 

A• ONLY HARRIS. 

For complete information about our high power transmitters or to 
arrange a visit from one of our radio district sales managers, write 
to me at Harris Broadcast Division, P.O. Box 4290, Quincy, IL 62305-
4290, or phone Harris TOLL FREE: 1-800-4-HARRIS, Extension 3012. 

Ronald C. Frillman 
Manager — Domestic Radio Sales 
Harris Corporation, Broadcast Division 

HAÁRms 
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Hot Hybrids and Phone Gear 
by Geary Morrill 

Las Vegas NV ... There's plenty new in 
phone gear as evidenced on the floor of 
the 1988 NAB Convention. 
Telos systems pushed the state-of-the-

art in telephone interfaces to new 
heights with the introduction of the Telos 
100, featuring trans-hybrid loss at a 
whopping 40-45 dB with a full —9 dB 
send level to the caller. 
The unit is designed to stand alone, or 

work with a new key system interface, 
available in June. 
The basic Telos 100 hybrid is currently 

available from stock at Bradley Broadcast 
Sales and Broadcaster's General Store. 
Gentner Electronics and Symetrix also 

had digital hybrids on display at their 
respective booths. Gentner's Digital 
HybridTm, introduced last year, is also 
in stock for immediate delivery. 
The Symetrix Model 111 adaptive hy-

brid, features continuous adjustment of 
the null with no tone or "noise burst" 
and will be available this summer. 

There's plenty of activity in the remote 
control area, with the unveiling of Ad-
vanced Micro Dynamics new ARC-16, 
which combines full-time studio remote 
control with the convenience of tele-
phone access with voice synthesis. 

Telos Systems' Telos 100 digital hybrid 

Gentner Electronics has added en-
hancements to its VRC 1000 to better suit 
it to a wider variety of applications. 
A DC amplifier, antenna monitor in-

terface and temperature sensor have 
been added to the line, as well as soft-
ware to allow fast setup of the VAC 1000 
with any IBM-compatible PC and radio 
version firmware. 
Potomac Instruments had its new 1500 

series modular transmitter control on 
display. This unit provides automatic 
transmitter control of up to 16 modes of 
operation, and is user programmable in 
the field. 
The modular aspect allows enhance-

ment of the system or repair without 
removing the entire system from service. 
Moseley Associates has added en-

hancements to its MRC 1600 system al-
lowing access through dial-up lines and 
addition of voice synthesis modules and 
interface for PC interrogation of the sys-
tem. 
Similar enhancements are also 

provided for the MRC 2 system. 
Hallikainen and Friends were showing 

prototypes of the new DRC200 system, 
that provides up to 96 analog, status and 
control channels at an inexpensive price 
by utilizing a simple CRT terminal and 
modem at the studio end. 
Gentner is also one of the major 

players in the dial-up line frequency ex-
tender game, with introduction of its 
EFT-3000 Digital Frequency Extender, 
which allows full 7.5 kHz bandwidth 
transmission on three dial-up lines and 
one person setup. 

The EFT-3000 joins the EFT-100, 900 
and 1000 to provide a full family of ex-
tenders to meet various levels of desired 
performance. Moseley also showed its 
CL-100 system for TSL applications, and 
its new RPL 4000 RPU combination. 
Comrex Corp. introduced its new 

generation of multi-line frequency ex-
tenders. The dual line system has been 

reconfigured to one-half its former size 
for greater portability. 
Another interesting device was a fre-

quency extender introduced by Comrex 
that was designed to operate specifically 
in conjunction with a mobile cellular 
telephone. 
Speaking of congested spectrum, 

(continued on page 31) 

Gentner introduced 23 new products, many 
for telephone use. 

Why record on Cart Disks? 
Because the audio quality is what I expect 

from digital. Also, it's practical and 
affordable for our radio stations." 

- Andy Laird 
Vice President 

Director of Engineering, Radio Group 

Heritage Media Corporation 

The CompuSonics DSP 1500: 
reproduces, records, edits. 

CompuSonics 
First in audio computers since 1983 

2345 Yale St., Palo Alto, CA 94306 
415-494-1184 
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Ron Gaier Chief Engineer. 
WHIO-AM-FM-Dayton. Ohio. 

Co \- Broadc.a$.tin]. 

Newscaster Dawn Matthews on the Audi-
tronics 212 in WHIO-AM news studio. 

"Reliability 
makes 

Auditronics 
boards winners 

with us", 

Jim Jones on the Auditronics 224 in WHIO 
production. 

says WHIO AM-FM chief engineer Ron Gaier. "Our job in engineering is to keep the 
station on the air, so our three Auditronics consoles' record of zero failures makes me 
very happy." 

"When we renovated three years ago, I insisted on enough input capacity so 
every signal source could have its own channel with no switching or patching. So we 
bought the 224 for production and on-air, and the 212 for news. This also gives us the 

flexibility to easily reconfigure the boards as our needs change." 
"We got everything we wanted from Auditronics through our dealer Allied. 

including timely delivery which was critical to us then." 
"Based on our trouble-free experience with the Auditronics 200 series thus 

far. I'd buy them again tomorrow." 
If you'd like to know more about why Ron Gaier specifies Auditronics 

consoles, call toll-free 800-638-0977 or circle reader service number. 

ouditronici. inc. 
3750 Old Getwell Road. Memphis. TN 38118 
901-362-1350 
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STLs and lileUs Aim To Please 
by Gary Diamond 

Las Vegas NV ... My feet have had it. 
No matter how many times I go to the 

NAB show, and wherever the show is, 
I forget to bring comfortable shoes. 
Nevertheless, I had some time—and 

strength—to visit some old friends and 
see what new trinkets are being offered 
in SIL and microwave gear. 
Moseley Associates introduced the 

PCL-6000 series of studio-transmitter 
links this year as a mid-priced (around 
$6000) companion to its PCL-606 line of 
STLs. 
The PCL-6010 transmitter and the 

PCL-6020 and 6030 receivers have syn-
thesized reference oscillators to do away 
with fixec: frequency crystals, making 
frequency changes an easy task. 
The system can be preset to enable 

wideband composite stereo or 15 kHz 
mono audio by moving internal jum-
pers. The receiver bandwidth can also be 
field set for channel spacings of 100 to 
500 kHz. 
TFT has been busily at work design-

ing its new 8700-series TSL system for 
use in the 450 MHz group "P" frequen-
cies. Because of the very limited num-
ber of frequencies which can be used for 
telemetry return links, TFT has come up 
with a unique system to allow up to four 
users to share a single TSL system. 
This data multiplexing system uses 

DTMF codes to open the squelch of the 
proper receiver in the network at the 
proper time. A data stream is then sent 
at a rate of up to 1200 baud from the 
shared central transmitter to one of the 
receivers. 
The basic price for this system is 

$2,750, with the special DTMF option 
costing an additional $920 for the trans-
mitter, and $420 for the receiver. 
Would it really be NAB if you couldn't 

stop to see George Marti and the nice 
people from Cleburne? 
This year the folks from Marti were 

showing off the 23 GHz digital SIL sys-
tem. This system claims full digital au-
dio resolution and noise specifications, 
80 dB stereo separation and more. The 
transmitter has an output power of only 
65 mW. 
Emissions in that frequency range are 

attenuated by atmospheric absorption 
and rainfall, so the use of the system is 
limited to relatively short-haul paths. 
The people at Marti will help you by 

supplying data for use in the calculations 
involved in 23 GHz links in your area. 

Eric Small of Modulation Sciences has 
printed a little booklet called "Making 
SCA Work in the Real World." Copies 
were available at his booth, and it should 
be studied by anyone who anticipates 
using an FM SCA. 
Modulation Sciences cames the "Side-

kick" SCA generator line, which con-
tains an integrated audio processor and 
a built-in modulation monitor with peak-
reading capability. 

It also contains a transmitter tuning 
aid so crosstalk can be minimized by op-
timizing transmitter tuning controls. 
Jack Bergman of Emergency Alert Re-

ceiver has designed a receiver which de-
tects the two tone alert of the Emergency 
Broadcast System. These "EAR" 
receivers can be placed in schools and 

Moseley Introduced the PCL series STL 

transmitter and receiver. 

offices as warning devices. 
The systems are equipped with Ni-

Cad batteries so the receiver will con-
tinue to work up to six hours without 
commercial AC power. Stations may pur-

chase these receivers for less than $100 
each in groups of over 10 for resale to 
others. 
The Peter Dahl Co. impressed passers-

by with the size of a power transformer 
in its booth. That thing was rated at well 
over 100 kW, and had to require quite an 
effort to move it through the convention 
center! 
The company has a full line of power 

transformers, filter chokes and power 
line transient suppressors. It has also in-
troduced a rectifier stack retrofit for RCA 
"F" line users at a reasonable cost. 

Coaxial Dynamics has introduced a 
new RF wattmeter series for use in 4-
and 6-inch rigid transmission lines, at 
power levels of up to 50 kW. Dual-sockets 
may be ordered so that both forward and 
reflected powers may be read easily. 
And so the spring NAB show has 

come and gone for 1988. I've been told 
that the pain in my legs will go away in 
a day or two, but I think that my feet may 
be permanently deformed. It was worth 
it, though, to see friends and have an 
opportunity to take a long look at all the 
new toys. 

Gary Diamond is CE of KKOB AM/FM, 
Albuquerque NM. He can be reached at 
505-243-4411. 

When-and- if you're ready to UP your transmitting power, 
will your FM transmitter be ready too? If it's one of the QEI 

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

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

If you're shopping for a 10KW unit in 
the first place, the 0E1 FMO-10000 has lots 
to recommend it. No other FM transmitter packs 
this much power, reliability and performance into 

a single 24" wid9 rack cabinet. And the FM0-10000 
is designed to operate on single-phase power, so 
there's no need to pay for installing new three-
phase electric service. 
What's more, for upgrades to power levels 

beyond 10KW, each of these FM0 series 

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

Every 0E1 "New Reliables" FM transmitter is 
built to deliver ultra-dependability and performance. 
So—whether your station is thinking of upping its 
power down the road, or if the power you start with 
is the power you stay with—you'll be glad you 
chose 0E1. Call us toll-free at (800) 334-9154 for the 
full story. 

QEI CORPORATION 

The New Reliables 
One Airport Drive. P 0 Box D 

Williamstown, NJ. 08094 (609) 728-2020 
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Fine Tune Processing for CDs 
by Stephen Waldee 

Part II of H 

San Jose CA ... In the first part of 
this article, I demonstrated with chart 
recordings that two classic recordings 
of both Beatles and Beethoven had 
been subjected to peak limiting on LP 
record issue, as compared to compact 
discs. 
The dynamic range constriction in 

both cases was more than 6 dB in soft 
passages, or 50% power decrease in the 
CD issues in these passages. 

The result as processed over the air is 
to present a much higher average level 
on the LP issue than on the CD version, 
changing the perceptible "loudness" 
characteristic for a given amount of au-
dio processing. 
Many CDs are recorded with greater 

high frequency content than LPs, since 
the power bandwidth of CDs is flat over 
the audio spectrum. 

LPs, however, are restricted by the 
RIAA curve, which reduces headroom 
over 17 dB at 15 kHz, necessitating the 
use of high-frequency limiters in disc 
cutting. 

Furthermore, LP frequency response 
deteriorates in the inner grooves, as 
shown in John Eargle's fine article in 
November 1987's Audio magazine. He 
documented the rolloffs found on typi-
cal analog discs, preferred by some 
listeners for their absence of "CD harsh-
ness." 

Processing not enough 
As a techical consultant for both an ol-

dies AM station (KOFY) and a classical 
FM stereo broadcaster (KBOQ), I wish 
to avoid the inconsistency in loudness 
and brightness that may result when 

45s, LPs, and CDs are segued in a stop-
set. 

In pop music broadcasting, the multi-
band processor can smooth out level and 
spectral differences over a fairly wide 
range. 
But it can't reduce tracing distortion, 

correct improper mike balances and 
flawed mixes, or prevent the loudness 
buildup of squashing an already heav-
ily compressed LP such as the Sergeant 
Pepper disc used in my previous test re-
port. 
This artifact of compression build-up 

causes the infamous loudness factor of 
commercials. When a compressed, shrill 
spot follows a local dry announcer's 
voice or soft record or movie dialogue 
soundtrack the listener may literally 

wince with discomfort. 
The engineer accustomed to using 

only a VU meter will be surprised 
to realize the true dynamic range of 
contemporary recordings. RACK OUR 

BRAINS, 
STL SYSTEMS 

The New 8600—Monaural 

The 8300—Composite 

The 7700B—Composite 

/ The 850 BTSC TV Stereo Monitor 

BTSC STEREO 

The 855 SAP/Pro Modulation Monitor 

The 8500 TV Subcarrier System 

REMOTE CONTROL 
The New 8610 

/.  MONITORS 
The 844 FM Stereo Off-Air Monitor 

The 845 SCA Monitor 
The 753/755A AM Off-Air Monitor 

EBS — Emergency Broadcast System 

For nearly two decades, broadcasters have 
consistently chosen TFT for accurate, conven-
ient and reliable monitoring and transmissior 
control equipment. Today, a majority of the 
radio and television stations in the U.S. depend 
on one or more TFT precision instruments. 

Contact us or a TFT dealer now for infor-
mation on our complete product line. Rack our 
brains, not yours. 

3090 Oakmead Village Drive, Santa Clara, California 95051 
(408) 727-7272 Telex: 910-338-0584 Fax: (408) 727-5942 

Beyond the VU 
I checked the two albums em-

ployed in Part I of my report on 
the expanded-scale fluoroscan peak 
meters in my Sony EVS-700U digi-
tal recorder. Levels from —40 to +5 
are shown on this meter, a far 
greater power range than the G--
20 to +3 on a standard VU scale. 
The Sgt. Pepper CD, when peaked 

at + 5, seldom read lower than —30 
except in cuts where a solo instru-
ment was heard only on one track. 
The George Szell/Cleveland Or-

chestra CD version of the Beethoven 
Fifth Symphony demonstrated a dy-
namic range of about 35 dB between 
the oboe solo at measure 268 and 
the outburst from bars 390 to 
395. 
The Szell recording was mastered 

on analog tape in 1%3, but in the all-
digital version by Herbert Kegel, 
recorded on Capriccio CD 10 003 in 
1982, the same passages registered 
a dynamk range of over 40 dB. 
Beethoven employs dynamic 

markings from "piano" to "fortis-
simo in the Fifth Symphony, and 
the contrasts are not extreme. 
But in the CD of the Mahler Sec-

ond Symphony on CBS (M2K 38667) 
the softest passages fail to illuminate 
the —40 LED, with the loudest ex-
ceeding + 5. 
My guess is that the true dynamic 

range of this recording may be from 
60 to 70 dB, while an LP pressing of 
the Bernstein performance on 
Columbia (M2S-695) seldom dis-
played a 40 dB difference between 
loudest and softest parts. 
Thus, even with a healthy 10 dB 

of limiting a classical FM stereo sta-
tion playing the CDs of a Mahler 
symphony will find the soft pas-
sages only slightly above the noise 
level of telephone lines or compos-
ite microwave STL. 

Old recording, new processing 
I tried playing a Mahler CD on an 

old and venerable audio compressor 
found at most stations in the 60s and 
70s. The "gated gain stabilizer" cir-
cuit continuously returned the AGC 
to the unity-gain point throughout 
the recording. 
This was because the dynamic 

range was so wide that the detector 
circuit was assuming that the soft 
parts were programming pauses. 
Each time this happened the over-

(continued on page 35) 
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Delay With A Competitive Edge 
by Ty Ford 

Baltimore MD ... "I want a box that 
will give me the edge against the com-
petition." 

If I had a nickel for every time I've 
heard that line within the last year, I'd 
have a hernia from trying to carry 
around the money. 

If your production people have been 
telling you that reverb and EQ just 
doesn't cut it anymore, listen to them. To 
sound "major," you must use "major" 
toys. 
One of the best of these toys is the TC 

2290 dynamic digital delay + effects con-
trol processor, from t.c. electronic (yes, 
lower case) of Denmark. 
With a frequency response of 20-20K 

+.5 dB, a dynamic range of 100 dB, dis-
tortion at .05% 1 kHz and a 1 MHz sam-
ple rate, the it 2290 is the quietest, most 
invisible studio toy I've ever used. 
For the price, no unit I've seen to date 

matches the quality and performance of 
the TC 2290. Its ability to combine delay, 
panning, extensive dynamic control and 
1 MHz sampling make it a device to be 
reckoned with. After an hour in the stu-
dio, stereo enhancement boxes will be 
history. 
So powerful is this software-pro-

grammed box that I will not be able to 
completely cover its abilities in this arti-
cle. That's the bad news. 
The good news is that because it can 

do so many things so well, and because 
it has been engineered for expansion, it 
will likely become your "production 
weapon of choice," especially if you have 
one or more MIDI-based synthesizers. 

The fact that there are 45 buttons, five 
separate numeric displays, and enough 
blinking lights to mesmerize a room full 
of the most pompous production rats is 
offset by the fact that the it 2290 comes 
with a 71-page manual, a demo/instruc-
tion video tape and a handy short-form 
setting card. 
To reduce start-up frustration, there 

are about 20 presets and a setting card 
which offers quick tips. Because almost 
every value is variable you can start with 
factory presets, then learn as you go. 

[Producer's 
 File 

Getting lost along the way is expected. 
At one point 1 produced settings by ac-
cident that made sound seem to come 
out of a place on my studio wall where 
there were no speakers. Unfortunately, 
I didn't save the settings and I still ha-
ven't been able to reproduce the 
phenomenon. 
While the unit is ideally suited for mu-

sical instruments, it also does great 
things for the human voice. My sugges-
tion would be to limit its use to station 
promos. The effects are too good to 
waste on everyday production. 
Downstream, should you start feeling 

guilty that you're ignoring your other 
processing gear, you'll be happy to know 
that the it 2290 has jacks on the back 
for interfacing four mono effects and one 
mono in/stereo out. 
The jacks are 1/4 " TS with Z-out of 100 

f2 and Z-in of 220K 0. I found that inter-
facing my Rev 7 with the mono/stereo 

There's An Echo 
In Here! 

And a reverb. And a pitch shifter. And a chorus, gate, and 
flanger. In fact the SPX-9011 has over 30 preset programs with 
room to store 60 of your own creations. For professional effects, 
the SPX-901I is the one processor you can't afford not to have! 

Manufacturer's list is $895.00; 
Call Bradley for special pricing. 

Call Toll Free 800-732-7665 

BRADLEY 
BROADCAST 
SALES 

Where Service and Engineering Make the Difference 

8101 Cessna Avenue • Gaithersburg. Maryland 208794177 
MD & DC: 301-948-0650 • FAX: 301-330-7198 • TELEX: 269-245 

port provided some great multiple ef-
fects. 
Note that the IC 2290 does not have 

a reverb program. They figure that by 
now most people have at least one 
reverb. 

If you're further along than most ra-
dio production rats and have been dab-
bling with synths and MIDI, you'll be 
happy to know that the TC 2290 can act 
as a master controller in a MIDI set-up. 
It has the standard in, out and thru on 
the back. 
Also on the back is a remote control 

section consisting of three Y." jacks. The 
control voltage in jack is there because 
the company has some future plans for 
it. 
The link jack is used to connect the op-

tional serial remote controller, which al-
lows control of the presets and assign 
keys on the front panel. 
The Assign Switch input parallels the 

Learn key on the front panel which, 
among other things, let's you "tap" in the 
delay time with your foot or trigger a 
sampled sound. 

Inputs (all mono) are either Y. ' High 
Z(1 MO), or XLR Low Z(20 KB). Outputs 
(left mono or stereo) are High Z 750 0 
+16 dBm max, or Low Z 100 fl +26 dBm. 
Both High Z and Low Z sections have 

direct outs which vary with the output 
of the unit. A High Z "buffered" copy 

of the input signal is available at the #1 
Send jack. 
Because the it 2290 allows you to 

separately control the direct and delay 
output levels, it can be used as an aux 
effect on a mixing board with sends and 
returns. However, some of the effects like 
tremolo and auto-panning require both 
direct and delay paths. 
The front panel of the TC 2290 is in-

timidating at first glance. There are sep-
arate displays and controls for input, 
feedback, output, modulation, pan, dy-
namics, delay, presets, assign keys, 
MIDI, external effects and other "spe-
cial" functions. Getting the hang of 
pressing the right buttons takes a little 
time, but you get used to it. 

Per the manual, the modulation effects 
possible include delay time modulations 
with automatic depth correction by sine, 
random for chorus, flanger, AU!, delay, 
chorus effects or input level envelope 
triggered for periodically constant pitch-
shift and level gated chorus/flanger 
sweeps. 
There are also dynamic modulations 

of direct, delay and feedback levels in 
various combinations by sine or random 
for tremolo effects or input level depen-
dent for compress, expand, duck and 
gating effects, and panning modulations 
of direct, delay or both by sine, random, 
envelope triggers sideshift or level gated 
panning. 

If your eyes haven't glazed over after 
reading the preceding three paragraphs, 

(continued on page 37) 
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search and playback of any cut 
tape. 

The Block Skip functions let you skip 
blocks of unwanted program material. 

There's a multi-function counter, includ-
memory, higb-speed cue/review and more. 

DAT is it. 

DAT! Harris' DAT, of course. 
digital technology and continue 

you leading edge developments as part 
commitment to the broadcast industry. 

available from Harris or Allied Broadcast 

complete specifications on our corn-

ly-priced, broadcast quality DAT, write 
Radio Sales, P.O. Box 4290, Quincy, 

62305-4290. or phone TOLL FREE: 
-4-HARRIS, Extension 3015. 
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Amplipath: Beyond Multipath 
by Joel Bump 

Part I of HI 

Canyon Lake CA ... FM broadcasting 
has come a long way in its brief history. 
We have produced cleaner audio 

sources, louder audio processing, su-
perior exciters and many other gadgets 
to make us think we are more competi-
tive. 

Yet we continue to try to spray our sig-
nal out through a spigot that isn't any 
wider than it was before all these fancies 
were thought of. 

Realistically, most of the technical 
areas of FM quality transmission have 
been addressed over the past ten years 
except for the bandwidth of the system 
which is responsible for amplifying the 
whole signal. 
This one final area needs to be ad-

dressed, seriously, by the FM broadcast 
engineering community. And indeed, 
the talk has begun. This discussion 
centers on AM noise, specifically, syn-
chronous AM noise. 

For the purposes of this series I have 
coined the term "amplipath." Syn-

loel Bump is a radio engineering consul-
tant in southern California and is responsi-
ble for the design of Radio Design Labs' 
ACM-1 Noise Monitor. He can he reached at 
714-244-3440. 

chronous AM noise has been a particu-
lar interest of mine over many years, and 
I have been observing its causes and ef-
fects. 

Everyone affected 
While spending time in many differ-

ent stations, I have also observed its ef-
fects on the opinions of station staff 
about their signals. 
Each person has an individual re-

sponse to varying signal quality. 
Management gets complaints from sales. 
Salespeople hear it from clients (and 
usually in their car radios). 
Programmers may hear it for them-

selves and tolerate a certain amount of 
it. But in the end the engineers take the 
heat. And more often than not the blame 
gets shifted to "atmospherics," "propa-
gation anomalies" or some other esoteric 
explanation. 

In reality there are outside factors af-
fecting FM signals which the station en-
gineer cannot control. 

Beyond multipath 
We all know about multipath, and so 

does the majority of the station manage-
ment and staff. Unfortunately, however, 
the noise which is commonly called 
"multipath" is not necessarily multipath! 

It may indeed be amplipath. Since first 
using the term at a presentation before 
the Los Angeles SBE chapter, I have 

esign by you. 
ngineering by Studer. 
The A727 Professional Compact Disc Player 

-The only true 2nd generation Pro CD Player" 

Listen to the A727. . .What you hear is Studer sonic quality: • sepa-
rate 16-bit D/A converters • 4-times oversampling • proprietary Studer 
digital and analog filtering. 
Use the features that professionals demanded: • very quick direct 

access to tracks and indexes • Auto Cue (aka, "cue to music") to find exact 
start of program material • Auto Stop to pause at end of any track • Start 
Review & End Review to allow quick checks of "in" and "out" cues • par-
allel remote with status tallies and fader start • bright self-illuminating 
display shows elapsed and remaining time for both track and disc • pro-
vision for RS 422 serial interface. I/O configurations: Analog—stereo 
balanced XLR, 2 sets of stereo unbalanced RCA (fixed level and variable 
level), and mono; Digital—balanced XLR, unbalanced RCA; Clock—input 
for van-speed, output for synchronization. 

If the A727 seems to be everything you need in a professional CD 
player, it's no accident. Studer engineered it that way. 

Available from all Studer Revox Professional Products Dealers. Or con-
tact Studer Revox America, Inc. 1425 Elm Hill Pike, Nashville, TN, 37210 
(615) 254-5651. 

STUDER ne(om 

received positive feedback on its accep-
tance. 
Multipath can be defined as FM base-

band distortion in receivers resulting 
from changes in received RF amplitude 
which result from phase cancellations of 
the transmitted RF spectrum as signals 
reach the receiving antenna from differ-
ent directions at the same time. 
Amplipath, however, can be defined 

as FM baseband IMD in receivers result-
ing from dissimilar amplitude and phase 
relationships between transmitted side-
bands. 
Multipath and amplipath both pro-

duce essentially the same effect in the re-
ceiver. But the cause is different. And 
that is why it is imperative that each con-
dition be defined and understood 
separately. 
Short of changing transmitter sites or 

antennas, multipath cannot be con-
trolled. Amplipath, however, is controll-
able by maintaining consistently low 
synchronous AM noise. 
A number of engineers are aware of 

the effects of AM noise, and many others 
are well on their way along the learning 
curve. Unfortunately, the methodology 
most often used to measure it doesn't 
work. And it often tends to drift "out of 
parameter" sooner than the engineer's 
next transmitter visit. 

A little knowledge 
The most important starting point to 

conquering a new frontier is knowledge. 
Programmers must be aware that AM 

noise exists and has a considerable effect 
on the reception of their product, and 
that it significantly degrades audio qual-

ity thus derailing their best efforts at au-
dio processing. 
Management and sales need to know 

that the "multipath" they hear isn't 
necessarily multipath at all, but may in-
deed be controllable amplipath. 
Educating programmers, salespeople 

and management in these areas, how-
ever, will only serve to increase the frus-
tration of the engineer unless he or she 
understands AM noise and has a solu-
tion for it. 

In this series I'll address AM noise and 
its causes, effects and solutions. We will 
also be looking at the requirements for 
making AM noise control a very practi-
cal part of ongoing maintenance. 
But first we'll have to agree on a few 

definitions of terms I'll be using. 

Noise and more noise 
AM noise refers to any variation in am-

plitude of an RF carrier intended to be 
only frequency modulated. 
Asynchronous AM noise refers to am-

plitude variations of an RF carrier in-
tended to be only frequency modulated, 
which do not result from frequency 
modulation of the carrier. These varia-
tions result from fluctuating power sup-
ply voltage and from vibrations. 
Synchronous AM noise (also called In-

cidental AM) is amplitude variation of an 
RF carrier intended to be only frequency 
modulated, which results from fre-
quency modulation of the carrier. These 
amplitude variations are produced by 
bandwidth restrictions of the frequency 
modulated carrier. 

It is synchronous AM noise 
produces amplipath. 
Controlling synchronous AM can re-

sult in improved audio clarity, better ste-
reo separation, significantly lower cross-

(continued on page 34) 

which 

High performance 
FM transmitters from 
30 to 50,000 Watts. 
Value and performance combined. 

Powerful FM transmitters from TTC give 
you the most Watts per dollar without 
sacrificing performance or reliability. Clean, 
uncomplicated design is the key. 

Quality built to last. TTC gives you 
reliability that is virtually maintenance free, 
featuring conservatively rated components, 
relay logic and full VSWR protection. 
The acclaimed Model X Exciter. Each 

TTC FM transmitter features the revolu-
tionary Model X Exciter for smoother bass, 
cleaner highs, and greater loudness. 

Television Technology Corporation 
P.O. Box 1385 
Broomfield, CO 80020 (303) 665-8000 

Television Technology Corporation 

The quality is TTC. 

• Field proven design 

• Vacuum variable tuning 

• Rugged quality construction 

• Unequaled stereo performance 

• Total customer support 

• Two year warranty available 

Circle Reader Service 50 on Page 38 Circle Reader Service 5 on Page 38 



May 15, 1988 Radio World 29 

Improving Audio 
From "Ground" Up 
by Tom Vernon 

Harrisburg PA ... Technology is some-
times a mixed blessing. Advances in one 
area reveal deficiencies in other areas. 
Such is the case with broadcast audio. 
Noise sources that were below equip-
ment noise levels 10 or 15 years ago now 
stand naked to the world. 
One such newfound source of noise is 

the AC power line and its associated 
ground. Noise from electric motors, SCR 
dimmers, air conditioners, UPS's as well 
as RF, are all waiting to come into your 
studio through this path. 
This threat makes the planning and in-

stallation of AC and ground systems an 
important component of studio design. 
Domestic AC service comes in four ba-

sic flavors: 120 V single phase, 240 V sin-
gle phase with center tap ground, and 
3-phase. These are illustrated in Figure 1. 

In all cases, the first line of defense 
should be an isolation transformer. For 
this transformer to be effective, it should 
include a Faraday shield, tied to ground, 
and very low capacitive coupling. 
Single phase 240 V service must be 

run through a 240/120 V step down 
transformer. 

If you have serious voltage fluctuation 
problems you can kill two birds with one 
stone by installing constant voltage trans-
formers. These will smooth out line var-
iations, and are very effective in block-
ing out high frequency noise sources. 
The above measures should isolate the 

studio AC from the outside world. Next, 

ALLI 

ATLANTA, GEORGIA 
404-964-1464 

LOS ANGELES, CALIFORNIA 
818-843-5052 
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protection from inside AC and ground 
noise must be considered. 
The most important point is to use the 

studio AC line for audio equipment and 
nothing else. Run studio lighting and 
personal computers off another branch. 

For 240 V 2-phase run all studio equip-
ment on one phase, and balance the load 
by running lighting and other equip-
ment on the other half. 

7-Station  
I Sketches 
Trouble lies ahead for the engineer 

who uses both phases of the AC for au-
dio equipment in the same studio. Fig-
ure 2 illustrates why this is so. 
Conventional wisdom about shielding 

AC wiring in the studio still prevails. 
Run all AC in steel conduit. Run all au-
dio in separate troughs or conduit. If au-
dio and AC must cross paths, do so at 
right angles. Keep audio and AC con-
duits as far apart as possible. 
Some precautions must be followed 

when installing steel conduit. Make sure 
that the conduit for studio power doesn't 
contact other conduits, water pipes, etc. 
The only point where this conduit 

should be grounded is at the service en-
try point. Don't use the conduit as a 
ground point. This may be acceptable ac-
cording to local electrical codes, but 
doesn't make for a low noise ground. 
Purchase isolated ground outlets, and 

run a separate, insulated #14 or #16 

D 

ground wire from each outlet back to the 
service entrance ground. 
There is one problem to be aware of 

with steel conduit. Over the years junc-
tions between sections can corrode and 
create rectification points for RF. Some 
engineers prefer to use PVC conduit, es-
pecially in high RF environments. 
When the equipment layout is being 

planned, it is important to designate a 
central ground reference for everything 
in the studio. Typically this is the main 
ground bus or lug on the console. 

It is important to have this reference 
as close to the point of amplification as 
possible to insure superior noise perfor-
mance. A #14 (or larger) insulated wire 
should run from each piece of equip-
ment to this ground reference. 
This type of grounding is known as a 

star system, and is illustrated in Figure 
3. This is opposed to a series ground sys-
tem, where one piece of equipment is 
grounded to another, which is grounded 
to a third, etc. 
When the star system is used it is 

necessary to connect 3 > 2 ground 
adapters to all of the 3-wire AC plugs. 
If you don't, you'll create ground loops, 
with equipment grounded both through 
the station ground and electrical ground. 
An alternative system is to use the 

ground wire in the power cord by con-
necting all the isolated ground wires 
from the AC outlets to a ground plane 
with a heavy wire from this point run-
ning to the service entrance ground. 
Whichever system is used, be consis-

tent! Either use all the power line ground 
connections, or isolate them with an 
adapter and use none. 
With only AC and central ground con-

nected to the console, power up and 
check for noise. If you haven't done 

(continued on page 37) 

Figure 1. A, B, C. One, two and 
three phase distribution systems. Note the 
use of 3 phase systems for studio power-
ing is generally discouraged because of the 
noisy loads associated with them. 

A 120 

240 

120 

120 

7.7 
Noie the Iwo 120 volt I,nes are 

'BO op, ot phase er ,th each other 

120 

120 

20 

Figure 2. Capacitive coupling between 
power transformer and ground can cause 
leakage currents to flow in a system with 
audio equipment powered from out of 
phase AC lines. 

The FULL SERVICE Broadcast People 

Acoustic nightmares tamed with SONEX from HA AUDIO 

SHEETS 4"x4 

' 

Natural Colors: 
Charcoal, Brown, Tan 
(Natural Brown & Tan not 
available in 4" depth) 

Depth Sheets/Box Sq. Ft./Box Pricing* 

2" 8 128 $299.00/box 

3" 6 96 $293.00/box 

4 64 $287.00/box 

Painted Colors: 
Silver, Blue, Brown, 
Orange 

2" 8 128 $389.00/box 

3" 6 96 $381.00/box 

4" 4 64 $374.00/box 

AUDIO TILES 15"x15" 
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, ///,2, 

Natural Colors: 
Charcoal, Brown, Tan 2" 28 50 $244.00/box 

Painted Colors: 
Silver, Blue, Brown, 
Orange 

2" 28 50 $293.00/box 
BOXES OF TILES INCLUDE 3 TUBES OF ADHESIVE. 

CHICAGO, ILLINOIS 
312-470-0303 

Subject to package discounts 

With its patented anechoic foam wedge, SONEX absorbs and diffuses unwanted sound 
in your studio. And it can effectively replace traditional acoustic materials at a 
fraction of the cost. SONEX blends with almost any pro audio decor and looks clean, 
sharp, professional. Check into this attractive alternative for sound control. Call or 
write us for all the facts and prices. 

Prices subject to change without notice. 

RICHMOND, INDIANA 
317-962-8596 

DALLAS, TEXAS 
214-423-8667 

SEATTLE, WASHINGTON 
206-838-2705 

RICHMOND HILL, ONTARIO, CANADA 416-731-3697 

USED EQUIPMENT DIVISION 
317-962-1471 

BROADCAST SYSTEMS DIVISION 
714-752-6664 

SATELLITE EQUIPMENT DIVISION 
317-962-8596 

NIGHTS/WEEKENDS EMERGENCY 
317-935-0455 

ALLIED 
Broadcast Equipment 
P.O. BOX 1487 • RICHMOND, IN 47375 

Join Our FAX Network • Prompt Response on Your RFQs 
FAX 317-962-8961 

Log In Bulletin Board Modem 317-935-0531 
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Back To Basics With Line Tester 
by Bill Higgs 

Louisville KY ... If I may continue for 
a moment on last month's theme, I am 
fascinated by test equipment available to-
day. 
Several devices currently on the mar-

ket will sweep your audio, test for both 
harmonic and IM distortion and provide 
you with a computer printout of the 
results. 
Presumably, this high-tech help will 

someday tell you when your turntable 
is off pitch, your tweeter is off resonance, 
or the DJ is out-of-sorts. 

Forgive my skepticism. But no stack of 
silicon, regardless how sophisticated, 
can tell you what your audio sounds like. 

It may come as a surprise to some 
manufacturers, but we broadcasters do 
not sell square waves, 1 kilocycle (I re-
fuse to call it a Hertz!) tones or 
white/pink noise. 
What we sell is program audio, and 

the only valid judge of this commodity 
is the human ear. 

Simpler times 
In the days of antiquity it was simple. 

Audio lines ran at 600 I/ at 0 dBm, and 
the engineer merely clipped a pair of 
headphones across the line. 

Early headphones consisted of a thin 
metal disk attracted to a fixed elec-

tromagnet, much like the receiver in a 
standard telephone set. 
These cans had all the fidelity of a car 

horn. They did, however, allow you to 
monitor an audio line and get some idea 
of what was going on. 

Alas, times have changed. Standard 
impedances have become something of 
a myth, and headphones these days 
have impedances of under 300 ohms. 

BottomLine-
[-Broadcaster-
A pair of modern phones across a 

medium-impedance line appears as a 
dead short. The need to monitor a line 
still exists, however, and the following 
describes a nifty little gadget to overcome 
these limitations. 
The box in question consists basically 

of a bridging amplifier and a small 
low-impedance headphone amplifier. 
Construction is not critical; perfboard or 
protoboard is fine. The setup is shown 
in Figure 1. 
A fair amount of gain is available, so 

good practice should be followed in 
separating output circuits from input cir-
cuits. I used clip leads for the inputs, but 
if you use patch bays extensively you 
may wish to attach a suitable plug. 
A plastic box is fine if it will not be 

Here is audio engineering at its 
affordable best. The Series ' S' 
Console can be tailored for any size 
budget and broadcast requirement 
to provide precise audio mixing, 
monitoring and control. The very 
latest in analog and digital electronics 
is coupled with full electronic audio 
switching to assure the highest 
quality. 
As complete or as basic your 

budget allows, the Series ` S' offers 
McCurdy's unsurpassed audio 
quality and ultra-reliability. 

• Available in 12, 18 and 26 input 
configurations 

• Stereo Program and Audition buses 

'Telephone and Cue buses 

• Active balanced inputs and outputs 

• Low maintenance solid state audio 
switching 

• Full function digital logic control 
and interface 

• VCA controlled monitor facilities 

• Penny & Giles conductive plastic 
faders 

RAM BROADCAST SYSTEMS 
Specialists in Broadcast Systems Design and Engineering, Prewired Systems and Equipment Sales 

For more information contact your nearest Ram office: 

Chicago Colorado Los Angeles New York Tennessee Washington, D.C. 
312.358.3330 303.247.2450 714.884.8119 516.832.8080 615.689.3030 703.860.5823 

used near RF fields. I have not used the 
unit near transmitters, but a metal mini-
box or the like would probably be neces-
sary due to the high impedance input. 
Those of you wishing to economize 

may wish to build a mono version. If so, 
you can replace the TL072 with a TL071. 
Note that the pinouts are different. 
The volume control can be eliminated, 

but beware: The LM386 can put out 1 W 
into an 8 fl load. Regardless of what the 
jock will tell you. that's a lot of audio! 
Turn a pocket transistor radio wide 

open and hold it to your ear and you'll 
see what I mean. The power switch must 
be a double-pole type; otherwise you 
can get latchup on the TL072. 
Splurge a bit and use alkaline batter-

ies; the 25-cent variety simply will not 

pedance of approximately 45 K, so the 
device can be bridged across almost any 
low impedance circuit. 
Some consumer equipment outputs 

will object to even this impedance, so 
47k resistors can be added in series with 
each input with a slight loss in gain. For 
bridging unbalanced circuits, simply tie 
the "minus" input to the ground lead. 
Adequate gain is available for testing 

low-level circuits. Frequency response is 
quite flat, with a slight roll-off at low fre-
quencies due to the output coupling ca-
pacitor. 
As usual with such circuits, other uses 

come to mind. The LM386 will drive a 
600 fl load near line level (unbalanced), 
so the unit can be used as an emergency 
line driver or boost amp. 

Figure 1. 100K 

+ 9V- — 9V 

IC1 = TL072 
IC 2,3 = LM386 

•20-50 pF if needed to prevent oscillation 

hold up to high output. Swap the bat-
teries frequently for increased life. 

Hands-free operation 
A belt clip is a handy accessory, as it 

will allow you both hands free. Any 
number of tricks can be tried here. Also, 
use a 1/4  " headphone jack for the output. 

It is then possible to use the station's 
headphones without having to carry 
around a dedicated pair. By the way, the 
LM386 will drive anything from 8 SI on 
up. If you build a mono version, add a 
3.9 f/ resistor (1 W) in series with the out-
put of the chip to prevent damage. 
The unit was designed, as much as 

possible, with DC coupling. The only ca-
pacitor in the circuit is in the output 
stage. The value shown is optimized for 
8 SI phones. 

If you choose to use higher-impedance 
phones, a somewhat smaller value can 
be used. If DC blocking is required for 
testing purposes, NP electrolytics of ap-
proximately 2 mfd work well in series 
with the inputs. 
Use of the unit is almost self-

explanatory. The inputs are actively 
balanced differential inputs with an im-

250 mF 

1-----°OUTPUT 

4-e 
IC1 Pin 8; IC 2,3 Pin 6 
IC1 Pin 4 

mF 

If balanced output is absolutely neces-
sary, the chip will drive a transformer or 
repeat coil nicely. 
Although not an optimal circuit, it can 

be used in a pinch to hook consumer 
equipment to boards such as LPB and 
Autogram which require a low-
impedance source. 
Speaking of boards, many early solid 

state (and many tube-type) boards ac-
commodated headphones (or ear-
phones) by bridging across the program 
line through a resistive pad. 
Low-impedance headphones have vir-

tually zero output under such condi-
tions. This circuit can be installed in such 
situations with ease, or added outboard. 
I think you will find this to be a slick 

little unit. Only one problem remains. 
What do you do about all that bad audio 
you hear that your high-tech box doesn't 
tell you about! 

Bill Higgs has been CE for WXLN/WFIA 
for six years and has also done station con-
sulting work. He has a PhD in Theology 
which helps explain his patience with small 
market radio. He can be reached at 
502-583-4811. 

WEATHER RADIO 
Model CRW 

Price $475.00 
Sensitivity .28 microvolts for 12 dB quieting. All 3 frequencies. Alert tone demutes receiver, closes re-
lay and gates audio to 600 ohm rear terminals. Another set of rear terminals has continuous 600 ohm 
audio output. Double conversion crystal controlled, crystal filter in first IF., ceramic filter in second 
LF. Dual gate MOS FET front end. 50 ohm coaxial input. Adjacent channel 025 kHz) down to 70 dB. 
19" rack mount, 31/2" H, all metal enclosure. In stock—available for immediate delivery. 

GORMAN REDLICH MFG. CO 
257 W. Union St. • Athens OH 45701 • 614-593-3150 
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Get Off The Financial Treadmill 
by John Cummuta 

Downers Grove IL ... I'm sure, after a 
hard day's work, you can't wait to curl up 
in front of the fireplace to read a good 
Department of Health, Education, and 
'Welfare study. But just in case you missed 
their publication 13-1172Z let me tell you 
the unsettling statistics it unveils. 
By the time the average set of 100 

Americans reaches retirement age (65), 
only five of them have achieved finan-
cial independence, being defined as hav-
ing too much money to qualify for 
government benefits. 
But if you look deeper, you find that 

only one out of 100 can be described as 
wealthy, meaning that they can afford to 
do what they want, when they want. 
These numbers are shocking, but they 

look even worse when you turn them 
around. What the study really says is 
that 95 out of 100 people in this country 
do not achieve financial independence. 
That means that they require either 

government aid, charity, family as-
sistance or they must keep working just 
to survive. Think about that. 

It means that as you look around the 
station at all your co-workers, 95% of 
them are on a conveyer-belt to financial 
dependence. They will not achieve the 
golden future that each of them thinks 
awaits them. They will likely end up on 
Social Security or worse. 
But the scariest thing of all is that you 

could be staring at one of those doomed 
"ninety-five percenters" when you look 

in the mirror each morning. 
It might be a good idea for us to try 

to determine what allows the "five-
percenters" to succeed. 
Winners, those who achieve true suc-

cess and financial independence, main-
tain positive attitudes about themselves, 
those around them, their opportunities 
—about life in general. 
They don't put themselves down with 

negative self-talk, and they believe in 
their own talents, dedication and capa-
bilities. 
Winners all persist. They never, never, 

never give up. 
Let me tell you a story of persistence 

in action. 
He failed in business, going bankrupt 

in 1831. He was defeated for the legisla-
ture in 1832. He went bankrupt again in 
1834, then his fiancee died in 1835. This 
all gave him a nervous breakdown in 
1836, so to give himself a lift he lost an 
election in 1838. 
He was then defeated for Congress in 

1843, 1846, and 1848. So he tried for the 
Senate, where he was defeated in 1855. 
He was defeated for Vice President in 
1856, and lost again in a Senate bid in 
1858. Sounds like a real loser doesn't he? 
But he persisted, and he was elected 

President of the United States in 1860. 
His name was Abraham Lincoln. 
Would you and I have continued to 

pick ourselves back up after as many dis-
couragements as he endured? 
Do we realize that our families will be 

eternally grateful if, like Abraham Lin-

Phone Interfaces Are riot 
(continued from page 23) 
designed for use in the Part 94 (Private 
Fixed Microwave) service band of 928-
960 MHz which can be used for broad-
cast service except for the final hop of an 
Su.. path. 
This may be the only choice for 

a multi-hop system in the top mar-
kets, and this equipment is available to-
day. 

For stations looking to install a new tel-
ephone system in their studios, the Tel-
nox L-0 system from Quebec might be 
just what you're looking for. 
The system can conference up to ten 

callers and has many features designed 
specifically for broadcast use. 
Another specialized phone device 

available through Allied is the Contest 
Computer from DSI Communications. 
When the contest begins, the unit au-

tomatically answers each incoming line 
and tells them "Sorry ... " and what 
call number they are. 
When the winner is received, it is 

muted through a back panel jack to ex-
ternal equipment (like a phone hybrid) 
for the air talent to handle, and the calls 
following the winner hear ' Thank you, 

ZH-1 

41111111Mini111111 
ZERO-HYSTERESIS CLIPPER 
• Precise peak control tor AM & FM 
• Adds 2dB of discrete loudness without composite 
clipping 
• NRSC overshoot protection for AM 

Unique circuitry, low cost, many applications 

Contact your dealer or call us direct. 

linctIndert Inc 

we have a winner!' 
All in all, there are some great new 

products for the creative station in a 
competitive market at NAB '88. 

Geary Morrill is DE for Mid West Family 
Stations and an occasional RW contributor. 
He can be reached at 517-393-1010. 

coin, we don't let stumbling blocks 
knock us out of this game for success 
and financial freedom? 
I don't want to begin a mass exodus of 

people from their jobs, turning to a life 
of gambling and vice to make their elu-
sive fortunes. 

Engineering-
Manager  

But I will say that J.O.B. usually stands 
for Just Over Broke. If you wish to make 
your way to the 5% side of the scale, you 
need to look within yourself for special 
talents and abilities that can raise you 
above the ninety-five-percent crowd. 
You must find out what makes you ex-

ceptional, and stop hiding it. 
Only exceptional people get paid ex-

ceptional money. You need to become 
your own greatest supporter. Immedi-
ately cease any and all negative self-talk. 
What you've got to stop doing is say-

ing things like, "I'm no good at this. I 
can't do that. I'll never be as good as so-
and-so!' These are self-destructive mes-
sages and that's all that they can accom-
plish. 
Next, begin feeding positive energy 

into other people and you'll be amazed 
at how much of it comes back. 
Feed your mind with positive informa-

tion. You've probably heard the com-
puter axiom, "garbage in—garbage out!" 
The same applies to your mind, and if 
you want to bury it in "garbage," just 
watch plenty of TV. 
My advice is to avoid any kind of news 

in the morning, as if it were the plague. 
Sounds kind of radical for someone in 
the media business, doesn't it? 

Well, you can take this to the bank: 
there's no such thing as "Good Morning, 
America!' All they do is fill your head 
with all horrible things that happened 
overnight—all of which you are power-
less to change. 
The first hour is the rudder of the day. 

Fill it with the powerful and the positive. 
Go to your neighborhood book store. 
Their shelves are packed with motiva-
tional books and tapes. 
There are even many good motiva-

tional videos coming onto the market. 
Get yourself a copy of Success magazine. 
Read about how successful people think 
and operate. 

It just makes sense. If you want to be-
come a better tennis player, you wouldn't 
ask someone of your own skill level to 
be your instructor. 
You'd seek out someone much more 

like what you want to be—exceptional. 
It's the same thing in the game of life. 
If you want to become more successful, 
you should sit at the feet of successful 
people, or at least study them. 

It is really more like a formula. When 
you begin doing the things that breed 
success, and they are commong to al-
most any field of endeavor, success 
results naturally. 
But you cannot opt out of making a de-

cision, because a decision to do nothing 
about your chances for a successful fu-
ture is a default decision to ride the con-
veyer belt to the ninety-five-percent side 
of the financial scale. 
And if you have been listening to the 

morning broadcast and printed blues, 
you've undoubtedly heard that there 
may very well be no Social Security by 
the time you get to that age. 
The truth is that your only security in 

this world is what you have in your 
skills, your abilities, and your 
reputation—all of which are products of 
your attitude. 
The way you think, and what you feed 

into your mind, will inescapably affect 
your Health, and your Education. If you 
choose to do nothing, well, there's al-
ways Welfare. 

John Cummuta is president of Marketline, 
a broadcast management and marketing con-
sulting firm and a regular RW columnist. 
He can be reached at 312-960-5999. 

ANALOG METERING WENT OUT 
WITH SLIDE RULE HOLSTERS. 

If you've decided to go digital this 
year, why not do it now? You'll not only 
save money, you'll prevent all the 
hassles brought on by misreading your 
existing analog remote controls. 

Hallikainen and Friends' TEL Digital 
Telmetry with programmable decimal 
points will provide you with the add-on 
accuracy you're looking for. It's simple 
to install, monitor and calibrate. And, 
it's available now. 

IC J O 
+1 _I Zi.s_t 

pictured TEL 171 tor the Moseley TRC-15A $800 
TEL 172 for the Moseley PBR-30A $920 

Hallikainen & Friends 
141 SUBURBAN ROAD SAN LUIS OBISPO 

CALIFORNIA 93401 805/541-0200 

42 Elaine Street-R.R -1 Thompson. Connecticut 06277 
  (203) 935-9066, ( 203) 935-9242   
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Save this Ad! 
It  may save your Station. 

Ask us about our rectifier stacks for your RCA transmitters 

INTRODUCING THE 
RICHARDSON RESCUE 
TEAM.... 

1 SPEED 

OVER 

90% 
Same Day Shipment 

Richardson gives 
you fast shipment 

2 COURTESY 

e • T 
„ 

We make that extra 
effort when you 
have an emergency. 

3 DEPENDABILITY 

All our products carry 
full manufacturer 
warranties. 

4 CONVENIENCE 

#1 -800-

Phone or write for our full 
catalogue. In the meantime, 
use the attached line card for 
quick reference. 

o 
Richardson Electronics, Ltd. 

BROADCAST COMPONENT SPECIALISTS 

Products/Major Manufacturers 

BROADCAST POWER TUBES BY: 

Amperex Cetron 
EIMAC G.E. 
ITT Machlett 
Mullard National 
RCA Siemens 
Thomson-CSF Varian 
Westinghouse 

CAMERA TUBES BY: 

Amperex 
G.E. 
Panasonic 
Toshiba 

Hitachi 
National 
RCA 

RF TRANSISTORS BY: 

Acrian 
CTC 
TRW 

Amperex/Philips 
Motorola 
Thomson-Mostek 

UHF TV LINEAR AMPLIFIERS BY: 

Acrian 

SOLID STATE TUBE REPLACEMENTS BY: 

National 

CATHODE RAY TUBES BY: 

Clinton National 

FM AMPLIFIERS BY: 

EIMAC 

KLYSTRONS BY: 

ITT Varian 

VACUUM CAPACITORS BY: 

Jennings 

RECTIFIER STACKS BY: 

Amperex National 

RF POWER AMPLIFIERS BY: 
(For Sil and Remote Pickup links) 

RF Gain 

SOCKET AND ACCESSORIES BY: 

EIMAC E.F. Johnson 
National 

CALL US FOR SERVICE, QUALITY & OFF-THE-SHELF DELIVERY 

SALES OFFICES 

EASTERN/BROADCAST DIVISION 

Ceco Communications, Inc. 
Brooklyn, NY 11235 
Phone: 800/221-0860 

718/646-6300 

WESTERN DIVISION 

Richardson Electronics, Ltd. 
Woodland Hills, CA 91364 
Phone: 800/348-5580 

818/347-5580 

CENTRAL/CORPORATE OFFICE 

Richardson Electronics, Ltd. 
LaFox, IL 60147 
Phone: 800/323-1770 

312/232-6400 

CANADIAN OFFICE 

Richardson Electronics Canada Ltd. 
Brampton, Ontario L6T 4E3 
Phone: 800/387-2280 

416/458-5333 
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Network Series Combination 
by Tom Osenkowsky 

Brookfield Cr ... When we investigate 
the operation of common matching and 
phasing networks, we often find compo-
nents in series. 

It is often the practice to place a varia-
ble coif in series with a fixed capacitor 
in the shunt leg of a Tee network; be-
cause vacuum variable capacitors are far 
more costly than a tapped coil. 
The practice is OK provided the XL to 

pattern since, say, + / -3% change at 
j1000 is far greater than +/-3% at j100. 
I do not cite a particular example, es-

pecially the simplistic linear case (where 
I would state that R550 for carrier and 
both sidebands) because the departures 
at the sidebands would rely on the im-
pedance slope of the radiator itself, the 
component reactance variations of the 
ATU components, current phase shift on 
the (mismatched) transmission lines, 
power divider and phasor variations, etc. 

Equation 1. 

C(/,‘F) = (Fc / 2 * Pi * Xs * Fr2) — ( 1 / 2 * Pi * Xs * Fc) 
where Fc = Carrier Frequency (MHz) 

Fr = Reject Frequency (MHz) 
Xs = Shunt reactance as required by network 

Equation 2. 

L = (Fu * Xu) / (2 * Pi * Fu2 — Fc2) 

C (µF) = 1 / (4 * Pi2 * Fc2 * L) 

Equation 3. 

Op Current = Current Rating * SOR(Fc) 

XC rai io isn't excessively high. Another 
common circuit is that of the "zero de-
gree" phase shifter. 
A coil and capacitor are placed in a se-

ries circuit within the phasor just prior 
to the J-plug feeding the transmission 
line. The circuit is normally set to reso-
nance (XL=XC @Fo). 
The inductor is front panel adjustable 

and is used to compensate for minor 
phase variations on the tower by virtue 
of the fact that the phase shift equals 
ATN(X/R) where R usually equals 50 SI, 
the transmission line Zo. 
Too steep of an XL to XC ratio will 

cause radical variations at the sideband 
frequencies, however. If the zero degree 
phase shifter had a -j1000 to +j1000 ra-
tio at Fo, a radical phase departure 
would occur at the sidebands. 
Pattern and impedance bandwidths 

would suffer as would the stability of the 

The simplest way to start towards im-
proved bandwidth is with the lowest 
amount of variations, period. 

Variations can be reduced by using 
tower operating reactances as part of the 
ATU arms. After all variations have been 
minimized, an analysis on the array can 
be made to see if and where improve-
ments are possible. 
On occasion a broadcaster is faced 

with the problem of intermodulation— 
the mixing of his signal with that of an-
other, creating unwanted spurious 
products in or out of the broadcast band. 
One solution is to employ a pass/re-

ject trap at the tower base. The purpose 
of the trap would be to pass your fre-
quency and reject your neighbor's. 
The intermod arises from mixing of the 

unwanted signal in the final amplifier of 
your transmitter. There is, however, a 
simpler solution. 

Cost-Effective Transmitters 
for Low Power AM Authorizations 

• 

AM-30P AM-60P 
2 to 30 watts TPO 10 to 60 watts TPO 
$825.00 $1,995.00 

LPB offers very cost-effective low power AM 
Transmitters for daytime broadcasters with low 
power authorizations, and/or with need for a 
backup transmitter. These are not something 
slapped together for today's requirements, LPB 
has supplied nearly 10,000 low power AM trans-
mitters since 1960. Satisfaction guaranteed — 
one year warranty — 21 day typical delivery — 
direct from the factory only. Leasing available 
from LPB on orders over $ 1,500.00. 

LPB Inc., 28 Bacton Hill Rd., Frazer, PA 19355, 215+644-1123 

Remember when there was a First 
Class license? When you went for that 
test, you memorized the rule of SARL 
PARC, or "Series Above Resonance In-
ductive, Parallel Above Resonance 
Capacitive!' 

Let's relive those glorious days of 
SARL PARC in Equation 1. Figure 1 
shows an example of a -90° ATU match-
ing a tower whose base impedance is 
59-j.8 at 800 kHz. The desired reject fre-
quency is 1600 kHz, the second har-
monic in this case. 
The formula gives us the required ca-

pacitance value for the shunt leg; the in-
ductance is obtained by the simple equa-
tion L=XL+2*Pi*Fc. The amount of 
Xc=1/2 *Pi*F*C. 
Lagging networks always have reject 

frequencies above Fc while leading net-
works always have reject frequencies be-
low Fc. 

In a directional array, such a scheme 
may be used in each ATU. In severe 
cases, a trap may indeed be necessary. 
This arrangement is most often used 
when it is impossible to perform equip-
ment performance measurements due to 
demodulation of your neighbor's signal. 
The method described here allows you 

to have the correct match at the required 
phase shift and reject a frequency of 
choice. No substitute can be made for 
the capacitor, however. 
Only one combination of C and L will 

meet the reject criteria, so a vacuum vari-
able may indeed be necessary. Some ex-
perimentation may be done with the 
phase shift so that a standard compo-
nent may be realized. 
A series network can also be used to 

Figure 1. 90 

10.81 i(I-1 10.96 µH 

3.6 j18.1 

_,._ 0.002747 - j72.47 

= 800 kHz 

F, = 1600 kHz 

--- 59 - 108 

(1) The Phantom Tee network as described 
by Ed Edison of Hammet & Edison 

cancel the upper and lower sideband 
reactances at the common point or ATU 
input. 
The criteria that must be met are that 

the reactance is negative at the upper 
sideband and that the reactances are 
nearly equal in value and opposite in 
sign. 
Equation 2 gives the formulas for de-

termining the required values of C and 
L. Sideband reactance can be accom-
plished at the common point or at the 
ATU input terminals of a DA or non-DA. 
An evaluation of line length will help 

in that determination. In this type of 
broadbanding, the voltage ratings of the 
series components must be carefully 
considered. The junction voltage can be 
very high and corona easily developed. 
When dealing with transmitting capa-

citors, keep in mind that they are rated 
at 1 MHz. You must calculate the scaled 
rating at your frequency. 
You can use Equation 3 for this. Keep 

in mind that the matching network in-
put arm can be used as part of the se-
ries network, possibly reducing the com-
ponent count by one. 

Tom Osenkowsky is a radio engineering 
consultant and president of MASTER Soft-
ware, and a regular RW columnist. He can 
be reached at 203-775-3060. 

The Secret is Out! 
The Ramsa WR-133 is the most flexible and clean sounding 

mixer in its class. This 8 x 2 mixer provides balanced, XLR mic 
or line inputs on any channel, plus phono inputs on faders 1-4. 
Each input section features high/low shelving EQ, monitor and 
effects send, pan pot, and peak LED. The output section has a 
separate mono output, master effect and monitor output controls. 
plus XLR, 1/4 " phone plug and phono plug outputs. Attractive and 
functional briefcase styling, with detachable lid, make this an ex-
cellent road unit. Quality specifications make the WR-133 equally 
at home in the studio. Rack mount kit optionally available. 

Manufacturer list is $ 1200.00; Call Bradley for special pricing. 

Call Toll Free 800-732-7665 

BRADLEY 
BROADCAST 
SALES 

Where Service and Engineering Make the Difference 

8101 Cessna Avenue • Gaithersburg. Maryland 20879-4177 
MD & DC: 301-948-0650 • FAX: 301-330-7198 • TELEX: 269-245 
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Spring Cleaning Time At Hand 
by Barry Mishkind 

Tucson AZ ... Well, now that spring 
has sprung all over our wonderful land 
(what do you mean, there's still white 
stuff where you are?), it's an appropri-
ate time again for a look around your fa-
cility to see what may need attention af-
ter the winter. 
Of course, it's not just damage we're 

looking to find. Taking full advantage of 
the situation, many engineers decide to 
do a complete check of the station, seek-
ing things that need attention, including 
new projects to improve operations. 
You might even call it a sort of tradi-

tional spring cleaning project. 
This kind of project can take many 

forms, such as a predetermined check 
list that the station engineering depart-
ment prepares to completely and 
thoroughly inspect every piece of equip-
ment. 

It could also be a check of compliance 
with all FCC rules and an analysis of 
what new items the staff might like to 
have installed. Or, you may just want to 
walk around, electronically "kicking the 
tires," so to speak. 

Right to the top 
For those who do endure a lot of snow 

and ice, it's important to check the an-
tenna and tower for weather damage. 

Not only can the elements bend or twist 
antennas (especially STL and TSL an-
tennas), but the guy wires deserve atten-
tion, perhaps even a tensioning. 
What of rust or other deterioration of 

the guy anchors, tower base insulators, 
etc. Are the ball gaps in good condition? 
It's even a good idea to check for weep-
holes on the tower that may have be-
come blocked and thus allowed water to 
sit inside the tower legs, attacking the 
metal from the inside. 
Since the towers just stand there year 

after year (we hope!), we might become 
a little neglectful of the painting and 
lighting requirements. 

If the tower is not clearly visible to ap-
proaching aircraft due to fading or peel-
ing, you may be liable to a fine. 

In fact, the FCC has been making this 
a priority check item of late. Also merit-
ing attention is the photocell system. Is 
it turning the lights on early enough? 

Preempting the weeds 
At this time of year, the local flora has 

yet to reassert itself, so it's a lot easier to 
clear away areas that may provide grass 
or weeds later. Some stations apply a 
chemical to retard growth near the 
towers and building. 

Naturally (pun intended), the building 
itself may be in need of attention. You 
might like to check the roof periodically, 

Ham's' new DX-10 Digital Solid State 
10 kW Transmitter delivers AM sound equal to FM 

Your listeners will love the vastly 
improved sound. New listeners will tune 
in. Competitors will wonder what you're 
using. And you will be amazed at the 
reduction in power costs. All because you 
installed the first and only solid state 
digital AM transmitter which operates 
at typical overall efficiency of 86%. The 
Harris DX- 10. 

Superb audio performance? You 
bet — no measurable tilt, ringing or 
overshoot. Signal clarity? Definitely— 

low THD and IMD. Plus, the DX- 10 
is an operator's dream, with Harris' 
ColorStatTm signal flow diagnostic dia-
gram and other exclusive extras to keep 
you on the air. 

Install the DX- 10. Be "ears 
ahead" immediately and be years 
ahead because you've gone digital. 
Call now for the DX-10 brochure, 
1-800-4-HARRIS, Ext. 3005. Or write: 
Harris Radio Sales, P.O. Box 4290, 
Quincy, IL 62305-4290. 

teflepi HARRIS r 1E51. 

to ensure that the wind, for example, has 
not lifted some material, or caused 
cracks around the air vents from the 
transmitter. 
The last thing you'd want is to open 

the back of the transmitter and find that 
water and dust have been getting into it. 
Worse yet is finding this out immediately 
after the transmitter has failed! 
Even if you are logging the transmit-

• • • many engineers 
decide to do a 

complete check 
of the station, 

seeking things that 
need attention. 

ter readings regularly, make a special ef-
fort to read all the meters of both trans-
mitters, tweaking the tuning. 
Haul that 1.2 GHz counter out there 

and do a frequency count. Are they all 
there? A quick check to ensure the STL 
signal strength has not deteriorated can 
save a lot of trouble later. 
The air conditioning system also 

deserves attention—not just the filters, 
but the whole unit. Will it continue to 
keep the transmitter room cool as the 
temperatures climb? 
A well working air conditioning sys-

tem will not only help prevent transmit-
ter failures, but also extend the life of 
those expensive tubes hiding behind the 
PA cavity door. 

Meanwhile back at the ranch 
At the studio, you can start with the 

air conditioning system there. Although 
DJs do not fail like a transmitter in ex-
cessive heat, they do become rather 
crabby when their overload relays trip; 
thus, it's easier to work with them in a 
comfortable studio. 

Similarly, the exterior of the studio 
building deserves a full inspection, as do 
the various STL, RPU, satellite and other 
antennas mounted about. 

Inside the studio may be the easiest 
part of your inspection, as you may have 
been indoors all winter, fixing everything 
in sight. 
On the other hand, getting into the 

spirit of a spring cleaning and inspec-
tion, you can again do a complete once 
over, starting with the FCC checklist. 

Is your paperwork trail sufficient to 
prove that your operation is legal? Is the 
operator's manual current? Is the public 
file up to date? 

Often it's only the station engineer or 
contract engineer who knows what is re-
quired. This is a wonderful opportunity 
to show the GM your value and dili-
gence in an area that can be understood. 

After you have determined that all the 
studio equipment is working well, is 
aligned to an actual standard, and the 
nicotine has been scraped from the con-
trol room windows, etc., maybe you 
might poll the DJs to see what is on their 
wish list for easier operation in the con-
trol room. 
Perhaps moving a source from one pot 

to another will help, maybe adding a 
new remote button. In any event, know-
ing what the staff thinks about the oper-
ation will help you in planning a better, 
more functional facility. 

Following tradition 
Traditionally, spring is the time for a 

thorough cleaning and overhaul of most 
households. 
The radio engineer might emulate this 

by observing all the quick fixes made 
over the past year, and cleaning them 
up. Some stations do a root canal on 
their wiring, and find enormous 
amounts of wiring doing nothing more 
than bringing RF into the station audio 
chain. 
Even if you are a much more careful 

technician, is the wiring diagram for the 
station up to date? You'll likely enjoy a 
vacation some day. Whoever stands by 
for you will appreciate your accurate 
records. 

Certainly, you can add to this list other 
points that you have found to be valua-
ble in helping keep your facility running 
at optimal efficiency. Or make your own 
up. 
Just be sure to be complete and follow 

through with whatever repairs or adjust-
ments are needed. You will be rewarded 
with months of smooth, solid operation. 
Have a good spring! 

Barry Mishkind, aka RW's "Eclectic En-
gineer," is a consultant and contract engineer 
in Tucson. He can be reached at 602-
296-3797. 

Effects Of 
Amplipath 
(continued from page 28) 
talk into subcarriers, quieter received sig-
nals and improved coverage area. 
Synchronous AM may well be the last 

widespread factor which substantially 
limits all other technical achievements in 
the FM broadcast chain. 
This "final frontier" affords the en-

gineering community a unique opportu-
nity to make a significant contribution to 
the overall quality of FM broadcasting. 

FrnAr Peak Programme Meter 
For Monitoring Peak Level of Analog Audio Signals 
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On-Air Consistency From CDs 
(continued from page 26) 
all volume level, already very low, went 
further down. 
I performed the same test with the 

Columbia LP issue of the Mahler and 
the output of the unit was more consis-
tent. 
However, the tremendously high tape 

hiss in the original recording tracked the 
gain changes, revealing the dynamic ac-
tion, while the utterly silent background 
of the CD concealed much of the gain-
riding. 
We may draw some conclusions at this 

point. First, CDs are much wider in dy-
namic range, from 5 to 30 dB greater 
than older analog LPs. 
CDs will also tend to be brighter in 

loud passages than LPs and CDs fre-
quently have no audible background 
hiss and can take more compression 
with less revealing artifacts. 

Aiming for consistency 
I have concluded that there are several 

things an engineer can do to maintain 
consistency of audio when CDs and al-
bums are both used as sources. 

First, insure that the phono playback 
response is absolutely flat to 15 kHz. 
Don't just assume that it is correct. I have 
measured enormous variations in com-

binations of well respected cartridges 
and preamps. 
At one station, I found the top end to 

be down almost 10 dB at 15 kHz when 
checked on the CBS Labs RIAA test rec-
ord. LPs sounded much duller than CDs 
until the imbalance was rectified at the 
phono preamp. 
Next, attempt to replace old LPs with 

CD copies; these will have inherently 
less audio peak limiting and will sound 
closer to the dynamic range of modern 
recordings. Tape hiss will be lower, and 
the absence of vinyl noise will reveal less 
of the gain-changes of broadcast process-
ing. 
Then, exercise extreme care in carting 

CDs. High frequency spectra will be 
stronger on CDs than on LPs. Use hot 
tape oxides and carefully bias for clean 
transients, and make sure peak levels are 
under the tape saturation point. 
Some engineers have successfully em-

ployed judicious audio processing at this 
point and even have tried using small 
amounts of high-frequency limiting 
when carting music. 

If you do this, be sure that the equip-
ment is not just the old junk you took 
out of the air chain. The limiter must 
sound as transparent as your air proces-
sor, and must not over-compress the top 

New Antenna Products 
(continued from page 21) 
dual-channel (35 and 17). Tennaplex an-
ticipates several new installations in ad-
dition to re-engineering some earlier in-
stallations for heavier equipment loads. 

Stainless Inc. is gearing up to make 
complete turnkey installations. Accord-
ing to Owen Ulmer, Stainless has started 
doing its own construction so complete 
responsibility for the job can be kept un-
der the control of the company. Call 
them for further information. 
Some of the newest news in antennas 

—AM—comes from Pinzone Communi-
cations Products. It's a new antenna for 
the AM broadcast band designed to re-
duce skywave, and it's called the Comm 
antenna, after its designer. 
Pinzone had a small model of the Co-

rum on display. It has a low profile-35 
to 50' high—and is broad-banded with 
a low radiation angle. According to Basil 
Pinzone, Jr., President, the Comm an-
tenna has a pattern nearly equal to that 
of a normal 190° tower. 
The antenna is reported to reduce sky-

wave radiation, thus the wall where can-
cellation occurs is pushed further out 
from the station. 
Shively Labs, a long time player in the 

FM antenna market, stresses quality of 
product and staying abreast of technol-
ogy. 
According to Bob Surette, manager of 

RF engineering, Shively has a commit-
ment of "staying tuned" on a personal 
basis with users of Shively products. The 
company continues to expand the line 
of antennas, antenna combiners and 
coax components. 
SWR Inc. was featuring a two year 

warranty on coax and wave guides! SWR 
Inc. has developed some interesting fea-
tures on its UHF Posi-Lock Wave Guide 
System. The "0" rings are recessed and 
captive to give a good gas seal and help 
prevent pinching. 
The wave guide sections have "sexed 

positive lock flanges" to eliminate align-

ment pins. Etched RF contact surfaces 
are used for better RF conductivity and 
a positive RF seal at each joint. 
Another item of interest at the SWR 

display was the "Patchless Panel." The 
manually operated switch is a lower cost 
alternative to the powered changeover 
relay for transmitter switching or an 
tenna switching. It takes about two se-
conds to make a change, with no finger 
stock to bend or break, and is available 
in three flange sizes. 
In addition to the turnkey installations 

of antennas, structures and feed lines for 
both TV and FM, LDL Communications 
is now offering emergency restoration 
services for broadcasters as the company 
has done for the telecommunications in-
dustry for several years. 
This ERS service guarantees to have a 

structure and antenna in place within 72 
hours of notification of a disaster. This 
does not mean that the equivalent of the 
original structure and antenna will be in 
place, but that ERS will have a structure 
and antenna up and ready to take sig-
nal to put the facility back on the air. 
United Rope Works was left to last be-

cause we need something to hold many 
of the towers, and the guys go up as the 
structure rises. We usually use the trade 
name Phillystran when referring to this 
company. 

Phillystran is the alternative to wire 
rope or steel cable for towers up to 500' 
and can partially guy towers up to 1200 
or 1300'. 
Some of the advantages of Phillystran 

are its light weight, non-radiating and 
non conducting nature. 
And that about covers the transmitting 

tower end of things. 

George Riggins has experience in radio and 
electronics dating back to the 1930s. He is 
also a licensed ham operator and has his own 
broadcast sales and service company, Riggins 
Electronic Sales, and is RW's Old Timer. He 
can be reached at 213-598-7007. 

end before it hits pre-emphasized AM or 
FM limiting. 
I have seen excellent results achieved 

when the production and air processors 
were the same brand of product. 

Improve the player 
Use second-generation CD players 

with oversampling and digital filters. 
There can be a shocking difference in 
sound quality between CD players. 
I have A/B'd the same recording in two 

machines and have heard a glassy, con-
stricted sound on a cheap player give 
way to a warm, open clarity on a ma-
chine with oversampling. 
This cuts down on some of the CD 

harshness that fatigues critical listeners 
and brings digital sound closer to the 
naturalness of the old direct-to-disk col-
lectors' items. 
You may want to consider the use of 

sub-mixing in your audio console to per-
mit adding a little extra compression 
right at the CD players themselves (I've 
used a dbx unit set for a 1.5:1 curve with 
great success). 
Or try the dbx Model DX5, a CD player 

with a built-in variable compressor, ena-
bling you to tailor the dynamics of CDs 
to approximate the range of the LPs in 
your playlist. 
For pop music, use multi-band 

processing, but don't expect it to make 
an old recording sound brand-new. The 

best you can hope for is to smooth out 
the hardness in old pop albums that 
were mixed in the 50s and 60s on the 
conventional horn-tweeter studio moni-
tors of the era. 

Boost compression 
You may find that with more CDs in 

your playlist you can use a bit more com-
pression than was necessary in the past 
with less fear of tell-tale noise modula-
tion. 
However, be careful of gating levels 

and expander functions. The wide dy-
namics of a CD may fool a circuit 
designed to cope with the techniques 
used to record LPs thirty years ago. 
Don't over-limit the high frequencies 

in your final stage of processing. We 
don't have to turn the transients of mod-
ern recordings of cymbals into the kind 
of garbage can lid crashes we used to 
hear on most FM stations in the 1960s. 

Finally, I think we all realize that it is 
best to employ the type of audio proces-
sors that were designed and tweaked by 
their manufacturers since CDs came on 
the market. 
That means that they can accommo-

date the levels and transients of CDs 
without gulping or wheezing. 

But advising which ones to buy in this 
most subjective of all fields is not my in-
tention; I need all the friends I can get! 

Stephen Waldee is CE and PD of KBOQ-
FM and CE of KOFY-AM, San Jose, and is 
also a consultant. He can be reached at 
408-384-5755. 

The Aphex 1O<>4 Audio Interface 
There are lots of audio interfaces available, but none have audio 
performance that measures up to Aphex standards. Which is why 
we designed the Model 124. 

Like all Aphex products, the 124 features superb audio 
performance. All inputs and outputs, in both directions, are active 
transformerless, i.e. fully buffered. High level outputs are servo-
balanced to allow full level regardless of grounding downstream. 
Hum, RF and input noise rejection are very high, while self-noise 

and distortion are almost non-existent. Dynamic range is 99dB! 
The self-powered 124 gives you two channels up and two 

channels down in a sturdy, all metal package that fits in a half-rack 
space. Recessed front panel controls allow -±- 6dB adjustment of 
the balanced output level. A front panel pushbutton provides 
instant 600 ohm termination. The power/clip indicator will flash red 
when the balanced output is 5dB below clipping. 

Put the 124 to work in your station today. Call or write for 
additional information and the name of your nearest dealer. 

Introductory Special 
$25 Aphex Audio Interface Rebate 

Purchase an Aphex Model 124 Audio Interface by June 30, 1988 
and get a $25 rebate from Aphex. To receive your rebate, send a 
copy of your invoice, this form and the completed warranty card to: 
Aphex Systems Ltd., 13340 Saticoy St., North Hollywood, CA 91605. 
Allow four to six weeks to receive your rebate. 

Name  

Title   

Facility   

Address   

City   State Zip   

Aphex Systems Ltd. • 13340 Saticoy Street • North Hollywood. CA 91605 
(818) 765-2212 • TWX: 910-321-5762 

Rack mount kits available Limited to domestic sales and two per facility 

411. 
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MORE radio studio, FASTER delivery, LOWER cost... 
That's the MAGIC of MODUL1NK." 

Don't let our MODULINK studio's classic 
good looks fool you. On the inside, MODULINK 
is really different. It's the first basic improve-
ment in studio design in thirty years. 

Designed and built by Arrakis Systems 
exclusively for Allied, MODULINK is a manu-
factured, modular radio studio system that can 
be custom-tailored to meet your exact specifi-
cations, yet its unique design allows your new 
facilities to be operational in days, not weeks 
or months. 

Ideal for both new installations and 
renovations, MODULINK studio units come fully 
pre-wired with multi-pin connector " docking 
modules" which link all units and interconnect 
all equipment. We preassemble the furniture 
modules, install the electronics and test the 
entire package at our own facility. The units 
are then shipped to you by van. At your station, 
the fully-systemized MODULINK units are linked 
together, either by Allied installation crews, or 
by your own local people. Either way, the studio 
installation usually takes as little as a single day. 

But MODULINK isn't just faster. It's 
better. The pre-wired, plug-in MODULINK 
modules offer greater electrical reliability than 
conventional point-to-point studio wiring 
methods. What's more, adding new equipment 
later on or troubleshooting an audio problem 
are so much easier with MODULINK. 

Best of all, MODUL1NK's advanced design 
lets Allied give you more radio studio for lots 
less money. And that could be the difference 
between getting exactly the studio package you 
want, or settling for something less. 

Before you start your next studio project, 
call the experts at Allied and let us show you 
how MODULINK can do it better, faster, for less. 

CALL 714-752-6664 

ALLIED 
Broadcast Systems 
3901 MacArthur, Suite 200 
Newport Beach, CA 92660 
FAX: 714-752-0855 
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Digital Delay Device 
(continued from page 27) 
you should also know that delay time, 
dynamic, and panning modulation can 
occur simultaneously. Of course the TC 
2290 also samples up to 32 seconds at 
full 20 kHz bandwidth. 
As with the Yamaha Rev Z you can cre-

ate your own preset effects and store 
them by number for quick recall. Keep 
in mind that storing audio samples eats 
up the digital memory. 
I have had the opportunity to use this 

box on radio spots, on an album mix-
down and on several A/V soundtracks. 
After using it for several months, I still 
haven't unlocked all of its secrets. 
Top features for me are the variable 

speed auto-panning of both (or either) 
the direct or delay signal, the "learn" 
button which lets you set the echo repeat 
time by tapping along with the music, 
and the ability to suppress the delay ef-
fects while the direct signal is present 
while allowing them to increase in vol-

Grounding 
(continued from page 29) 
so already, this is a good time to do a full 
"proof" on the console, and verify its 
standalone performance. 
At this point, audio wiring should be 

fairly straightforward. Remember to con-
nect the shield wires at one end only, 
and leave the other floating. 

Which end grounded? 
There are different schools of thought 

as to which end should be grounded, 
but again the important point is to be 
consistent within your system. 
As each audio line is connected from 

source equipment to the console, run the 
gain wide open and listen for noise. 
Correct any difficulties noted as they 

come up, and you won't have the trauma 
of trying to figure out which of 50 or 
more cables are interacting to produce 
oddball ground loop problems. 
With all the wiring connected proof 

the console again. Any dramatic increase 
in noise or decrease in HF response is 
being caused by audio wiring problems 
and should be investigated. 

If RF interference is experienced, it 
may be necessary to connect a .01 uf ce-
ramic disc capacitor from the floating 
end of the shield to ground. 
Confusion often exists about how to 

ground patchfields. The best system is 
to let all cable shields float at the jack 
end, grounding them only at the equip-
ment end. 
The jacks should all be bussed to-

gether with bus bar wire and a single in-
sulated wire run to the studio ground 
point. 
Shielded remote control cables should 

be handled the same way as audio wire. 
Ground the shield at one end and let the 
other end float. 

Installing a noise-free power and 
ground system in studios takes careful 
organization, planning and follow 
through. This time is much less, how-
ever, than the time spent running down 
a myriad of intermittent noise and hum 
problems in a studio with a haphazard 
powering and grounding scheme. 

Tom Vernon, a regular RW columnist, di-
vides his time among broadcast consulting, 
computers and instructional technology. He 
can be reached at 717-249-1230. 

urne after you stop speaking (or play-
ing). 
I took the box to Bill Mueller, CE of 

Sheffield Audio/Video just outside of 
Baltimore. After three days Bill said it 
was "easily the quietest processor I've 
seen—quieter than the 3324 Sony 24 
track digital recorder and almost as quiet 
as the SSE" 

Bill Brady, studio manager and CE of 
Omega Studios in the DC market, felt 
the panel layout should be more logical 
and commented that the TC 2290 would 
probably not fare well in the equipment 
rental market because it is so complex. 
He also felt that while the manual was 

long, it was sometimes vague and diffi-
cult to interpret. However, he felt that 
while the PCM 70 and SPX 90 were a 
better buy for simple effects, the TC 2290 
was cleaner and quieter. For him, the dy-
namics processing was of special in-
terest. 
Jim Mides is the studio manager and 

CE at Baltimore's Flight Three Studios. 
He and I worked together with the unit 
during the production of an album. 
He agreed that the panel was not ob-

vious, and that the book was important. 
His favorite features included the long 
delays with full bandwidth, the dy-
namics on the delay returns and the 
learn button. 
The TC 2290 is not cheap. Without 

sampling, the stripped down version 
comes in at $1995, but $2400 will get you 

the unit with four seconds of sampling. 
If you choose, $2800 will get you four 

seconds of sampling with the ability to 
layer and sequence your samples (the 
sample trigger is set at 500 gs with 3 ;Ls 
retrigger accuracy) and a note counter for 
pitch shifts. 
Additional seconds of sampling cost 

$30 each with a maximum of 32 seconds. 
Big budget users will probably want two 
units linked together for stereo (if you 
can live with a 1 ms delay between units). 

Ty Ford, a radio audio production consul-
tant, helps stations optimize their use of 
production and airstaff skills. He can be 
reached at 301-889-6201 or via MCI mail 
(user name TFORD). For more information 
on the product call Marc Dronge at (201) 
384-4221. 
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Now experience the new AIR790. 
You can dream about a board that really sounds good, or you can use the new Harrison 
AIR-790. The new AIR-790 has the same program-origination quality signal electronics 

as Harrison's latest and best recording and production consoles. while retaining the 

elegant ease of operation and proven reliability which have made Harrison 
America's # 1 console manufacturer. Multiple stereo and mono outputs 
mean you're ready when the need for a remote feed or telephone mix-
minus arises. Technologically advanced features and facilities, the lowest 
noise-floor in the industry, and ease of service keep you on the air and 

sounding great. The new AIR-790. Some dreams can come true. 

H ARRLSON SYSTEMS. IM • P.0.110% 290157 • Naslnilk. 1,une,er 37229 • (615) 834-1104 • 1 elo. 555133 • Fin OIS U-1365 • In California. call 18110 7(.3-2349 
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Mic preamp 
ATI introduced a new microphone amplifier, 

the M100. It is an extremely low noise, high 
CMR, direct balanced input instrumentation 
amplifier, according to the company. 
The M100 boasts servo operating point stabili-

zation, and drives a distortion-free transformer 
isolated line output. 
Features include a variable gain input, switch-

able limiter, two pole active low cut filter and 
48 VDC phantom power. 

For more information, call Ed Mullin at AT!: 
215-443-0330, or circle Reader Service 79. 

PC programmable controller 
Potomac Instruments' new 1500 PC Program-

mable Controller is an 8085 microprocessor 
based unit which functions as a stand alone in-
telligent controller. 

It may be linked via land line or radio to the 
optional 1510 ST Studio Terminal for automatic 
remote control applications. 
For more information, contact Dave Harry at 

Potomac: 301-589-2662, or circle Reader Service 
70. 

IMP 
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FM exciter 
Harris Corporation recently introduced a new 

55 W or 15 W solid state FM exciter, called 
THE-1. 
THE-1 features monaural, composite and 

SCA subcarrier inputs as standard and is FCC 
type notified for direct replacement of older 
generations of FM exciters. 
The exciter uses an ultra-linear voltage con-

trolled oscillator operating at final carrier fre-
quency. It features exceptional immmunity to 
mics and externally induced hum. 
For more information contact Ron Frillman at 

Harris: 217-222-8200, or circle Reader Service 74. 

Four-track recorder 
Studer Revox's new A807 41/2 " VUK 4-track 

machine is available in the line's high speed ver-
sion with overbridge metering. It features three 
speeds and servo controlled DC capstan motor 
and spooling motors. 

For more information, contact Charles Conte 
at Studer: 615-254-5651, or circle Reader Serv-
ice 75. 
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Transmitter 
Broadcast Electronics' new FM-20A 20 kW 

transmitter features a patented half-wave out-
put cavity and an advanced automatic power 
control system. The intermediate power ampli-
fiers are modular for easy access and require no 
tuning over the entire FM band. 

For more information contact Bill Harland at 
BE: 217-224-9600, or circle Reader Service 78. 

TSL system 
TFT's new 8700 series TSL system was 

designed for use in the 450 MHz group "P" fre-
quencies. Up to four users can share a single 
TSL system. 
This data multiplexing system employs DTMF 

codes to open the squelch of the proper receiver 
in the network at the proper time. 
A data stream is then sent at a rate of up to 

1200 baud from the shared central transmitter 
to one of the receivers. 
The basic price for this system is $2750. The 

1:1TMF option is an additional $920 for the trans-
mitter and $420 for the receiver. 
For more information contact Jesse Maxenchs 

at T FT: 408-727-7272, or circle Reader Service 71. 

because It pays to be heard) 
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Shîvelv Labs 
A Divon of Howell Laboratories, Inc 

86 Harrison Rd. Bridgton, ME 04009 ( 207) 847-3327 
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Antennas, Towers & Cables 

Jampro Reduces KNIIC KF 
by Kelly Alford, CE 
KNHC-FM 

Seattle WA ... RF radiation from FM 
and TV towers has grown to be a major 
issue here in the Pacific northwest over 
the past few years. In Oregon, the city 
of Portland and Multnomah County 
have both enacted strict local laws limit-
ing power density levels at broadcast fa-
cilities. 
King County, WA, has been studying 

the issue for the past year, and a com-
munity coalition group called the 'Tower 
Task Force" has drafted a recommended 
ordinance for consideration by the board 
of supervisors. 

r User  
 Report 
In this environment, the city of Seat-

tle saw the handwriting on the wall, and 
began to investigate the problem inside 
the city limits, with an eye towards draft-
ing its own regulations. 

In the course of investigation, the city 
became aware that one of the worst 
offending towers might be the transmit-
ting antenna of KNHC-FM, operated by 
the city's own school district. 

C's studios are at Nathan Hale 
High School, and the transmitter is lo-
cated a few miles away at Wedgwood 
Elementary School. 
The antenna sits atop a 144' tower on 

the root of the elementary school build-
ing. KNHC uses a six-bay circularly 
polarized antenna and a 3.5 kW trans-
mitter to obtain its licensed ERP of 10 
kW. 

Serious RF interference 
RF interference from the station was 

always a problem at the elementary 
schoo. There were many parts of the 

building where electronic equip-
ment would not work properly. 
To make matters worse, Wedg-

wood Elementary is the home of a 
special education program for 
handicapped students. RF interfer-
ence was causing some students' 
electronic wheelchairs to malfunc-
tion. 
After a near accident, in which 

the brakes of a wheelchair released 
while a student was being dis-
charged from a school bus, an ul-
timatum came down from the ad-
ministration: KNHC must reduce 
the RF level on the school property 
before the start of classes in the 
fall, or go off the air. 
A new antenna was clearly re-

quired. Alternatives were studied, 
and several manufacturers pro-
posed half-wave spaced antennas. 
While this method would re-

solve the immediate problem, it 
created another: half-wave spaced an-
tennas reduce radiation levels below 
the horizon, but they do so at the ex-
pense of antenna gain. To maintain our 
ERP we would need to replace six bays 
with ten, and we were concerned about 
exceeding the windload iating on our 

Jampro built a custom antenna with 0.8 wavelength spac-
ing to alleviate KNHC's RF problems. 

Rohn 45G tower 
John Schneider and Bob Arnold at RF 

Specialties approached us with a unique 
alternative. They proposed that Jampro 
Antennas build for us a custom antenna 
with 0.8 wavelength spacing. 
The gain would be identical to a six-

bay full wave antenna, but the 
downward suppression would be 
almost the same as a half-wave 
spaced antenna. 

Same gain, less money 
Further, the cost of the six-bay 

antenna was almost $10,000 less 
than the half-wave ten-bay an-
tenna. These cost savings would 
allow room in our budget to order 
range test measurements to verify 
the downward radiation suppres-
sion. 
Jampro was willing to guarantee 
a minimum downward suppres-
sion of 20 dB. In short, we could 
have our cake and eat it, too! An 
order was placed for the antenna 
in mid-June. 
Jampro built the antenna using 

a modified version of its standard 
JSLP antenna bay. Because of the 
fractional inter-bay spacing, they 

used a parallel feed system with a six-
way power divider. 
Each bay is fed from the power divider 

with its own length of 7/8" air dielectric 
transmission line. 
The antenna was assembled on a 70' 

(continued on page 40) 

Panel Antenna Furor on Decline 
by Marlene Lane 

Falls Church VA ... Just a few years 
ago, it seemed that the increased interest 
in panel antennas signified a trend to-
wards a much greater usage of them in 
this country. 
Now many manufacturers have found 

that, while the panel antenna market is 
growing steadily, it is likely to remain a 
very small part of the whole, especially 

KINTRONIC LABS INC. 

A LEADER IN THE DESIGN AND MANUFACTURE 
OF CUSiOM AM/MW DIRECTIONAL AND/OR 

MULTIPLEXED ANTENNA SYSTEMS 
WITH AM STEREO CAPABILITY 

KINTRONIC LABORATORIES INC. • BOX 845 • BRISTOL, TN. 37621 
FAX: 615-878-4224 • PHONE: 615-878-3141 • TLX: 557416 KINTRONIC BRTL 

with regard to combined systems. 
"Now that Docket 80-90 has sort of 

gone out with more of a whimper than 
a bang, a lot of the furor over combin-

Industry  
I Roundup 
ing in panels has died down," says Jon 
Clark, marketing manager for Shively 
Labs. 
And manufacturers do not always 

agree that the panel antenna is the best 
solution for stations faced with 80-90 
concerns or the enactment of local RF 
and other environmental regulations 
which force them to relocate. 
Some companies which make panel 

antennas appear hesitant about advising 
their use, and in fact are urging their cus-
tomers to examine their options care-
fully. 

A cautious choice 
"In most cases it would be hard for us 

to justify that a broadcaster would have 
better coverage and better quality, and 
be better off ta share his marvelous site 
with a bunch of strangers," says Charles 
Peabody, VP of marketing and sales for 
Shively Labs. 
Manufacturers such as Shively, Jampro 

and Electronic Research Inc. seem con-
cerned that both the advantages and dis-
advantages of ?anels be brought to light, 
and they are quick to propose possible 
alternatives when appropriate. 

"As people become more aware of the 
strengths and weaknesses of panel an-
tennas, they realize that our cavity sys-
tems have far more to offer" says Alex 
Perchevitch, VP and GM of Jampro An-
tennas. 
Shively says that in 90% of cases, a 

sidemount antenna is the preferred 
solution—at least for RF problems. 
"A panel antenna doesn't always solve 

(continued on page 42) 
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Star Quad Cable Remedies Noise 
by Barry Brenner, GM 
Canare Cable, Inc. 

Burbank CA ... If you are in the proc-
ess of specifying or installing new equip-
ment or upgrading an existing studio, 
take a moment to consider an important, 
often overlooked link in your audio 
chain—cable. 
Not all cable is created equal. Careful 

research and investigation will help you 
select the right cable for your installation. 
One of the most important features to 

look for in any audio cable is its ability 

The ideal 
microphone cable 
for fixed 
installations 

Dupont Kevlar 29' fibers for high 
tensile strength. Stronger than 

steel. Kevlar can resist more than 
3 times the tension of usual 

reinforcement filler to prevent 
stretching or kinking of wires 
when pulled through conduit 

Drain wire for 
ground return. 

Star-Quad 
4-conductor 

design cancels 
electro-magnetically 
induced noise from 
SCR dimmers and 
fluorescent lights. 

irradiated Polyethylene 
insulation is cross-linked 
so it will not shrink back, 

deform or char when 
soldering. 

Aluminum foil shield provides 
100% coverage to block 

electrostatic noise while 
giving the cable a very 

thin profile. 

PVC gray jacket 

canare L-4E5AT (smaller diameter) 
and L-4E6AT (larger diameter) cables 
are designed for use with micro-
phones and for line- level signals 
from mixers to power amps. They 
are ideal for laying in conduit, instal-
lation between or within audio 
equipment, and general industrial 
use. These high shielded profes-
sional cables with their unique Star-
Quad configuration reduce hum 
and noise to less than 1/10 that of 
conventional 2- conductor mic 
cable. A choice of two diameters 
makes it the perfect cable 
for sound contractors. Request 
Canare's full line cable catalog. 
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PAIC CABLE 
CANARE L-4E5AT 
L-4E6AT CABLE 

CANARE CABLE INC. 
832 N Victory Blvd, Burbank, CA 91502 

(818) 840-0993 

to reject noise (EMI and electrostatic). 
Let's assume that there is noticeable 

and annoying hum, buzz or RF garbage 
creeping into your mic lines. Unfor-

Technology - 
Update 

tunately, it is clearly audible throughout 
your entire facility. 
You've ruled out ground loops as the 

cause because all of your equipment was 
installed with a unified and well thought 
out grounding scheme. 
The noise problem may be emanating 

from your transmitter, power lines, light-

ing dimmers, transformers or any num-
ber of things. 

Remedy for noise 
Canare offers a remedy to the prob-

lem, a microphone cable called Star 
Quad that can greatly reduce this type 
of induced noise. 
Microphone cables typically can-y 6000 

line level signals at +4 dB to + 24 dB 
(1.23 V to 12.3 V). But when they are 
used to interface mics to mixers or 
preamps, the signal levels may be very 
low, on the order of -70 dB to - 120 dB 
(0.3 mV to 1 AV). 
Because such signals are subject to a 

large increase in level due to the high 
gain of microphone preamplifiers and 
subsequent amplifier stages, even the 
smallest noise signals entering the mic 
cable can become a significant factor. 
Noise can "invade" the cable from ex-

ternal sources, by means of electrostatic 
coupling or electromagnetic induction 
(EMI)—sources that most engineers are 
well aware of. 
The longer the cable, the greater its 

susceptibility to potential sources of 
noise. With runs of 100 m (328') or more, 
mic cable quality is critical. 
Magnetic fields are radiated from 

power cables, motors and power trans-
formers. 
Often power line frequencies can be-

come contaminated by a rich harmonic 
spectrum which is generated by saturated 
transformers, the reactive ballasts of 
fluorescent lights and most drastically, by 
the clipped waveforms emitted by SCR 
(Silicon Controlled Rectifier) dimmers. 

Four-conductor cable 
The magnetic fields radiated by these 

sources cut across the conductors of a 
mic cable and induce a volt-
age that is heard as hum (or 
buzz at higher frequencies). 
The higher the frequency, 
the greater the induced volt-
age. 
Twisting the inner conduc-

tors of a cable minimizes sus-
ceptibility to this electromag-

netically induced noise. 
Canare Star Quad mic cable obtains its 

name from a four-conductor, overall 
shielded style of construction. The main 
benefit of four-conductors (versus the 
common two-conductors found on ordi-
nary mic cable) is to minimize the "loop 
area" between twists of the 
conductors. 
This in turn reduces sus-

ceptibility to electromagnet-
ically induced noise. The 
worst offender, SCR dimmer 
noise, is reduced to less than 
1/10th the level found in 
good two-conductor cables. 

Electrostatic hum may be present 
when the power line and mic cable act 
as two plates of a capacitor, causing the 
AC voltage to be electrostaticallly cou-
pled into the cable. 
This capacitive reactance more readily 

admits high frequencies, and the higher 
the impedance of the mic circuit, the 
greater the induced noise voltage. 
A grounded, electrically conductive 

screen (shield) around the cable offers a 

low-resistance path to ground and can 
thus shunt the electrostatic hum. 
However, the effectiveness depends 

upon the percent of coverage afforded by 
the shield. 
Canare Star Quad mic cables are avail-

able in two different application (shield) 
types: Model L-4E6AT and Model L-
4E6S. 
Model L-4E6AT features a fully 

wrapped, aluminum tape shield with 
drain wire for 100% coverage. The out-
side jacket employs a tough PVC com-
pound to resist tears and stretching. 

Inside the quad bundle is KEVLAR 29, 
a fiber filler that is also used in bullet-
proof vests and jetfighter aircraft wing 
skins. The result is a pulling strength of 
more than 121 lbs. 
This model is recommended for fixed 

installations and when pulling through 
conduit. 
Model L-4E6S is used in places where 

flexibility, appearance and noise rejec-
tion is a consideration. A flexibile PVC 
jacket surrounds the quad conductors, 
overall braided shield and cotton pack 
fillers. 
Canare does not use spiral or serve 

wrap shield because these can open 
up with use and degrade cable per-
formance. Our high density braided 
shield offers good flexibility and excel-

lent (96%) coverage. 
In some wiring situations, using a 

multichannel audio snake in place of in-
dividual harness bundles can reduce la-
bor time and material costs. Star Quad 
is available in a multichannel version. 
Both foil and braided shield styles can 
be ordered in 2- to 24-channel configu-
rations. 

Editor's note: For more information, con-
tact the author at Canare: 818-840-0993. 

KNIIC Gains 
(continued front page 39) 
section of Rohn 45G tower, which dupli-
cated our tower in Seattle. Full-scale pat-
tern measurements were made on Jam-
pro's test range. 
Downward radiation was measured, 

and the inter-bay spacing was adjusted 
to provide maximum suppression. The 
radiation suppression was measured at 
20 dB or better below -740 The gain was 
measured and verified at 3.2, the same 
as a standard model. 
The antenna was on its way to us by 

mid-August. We were off the air for 
seven hours while a crew from SeaComa 
Communications removed the old an-
tenna and installed our new Jampro. 

Unexpected benefit 
When the new signal was turned on, 

improvements were immediately noticed 
in the school building. A/V equipment 
worked in places where it had not previ-
ously. Wheelchairs operated essentially 

Custom Jampro Antenna 
without problems. 

Additionally, there was another bene-
fit we had not anticipated: we immedi-
ately began receiving calls from listeners 
commenting on our improved signal 
quality. 

Listening tests in the community con-
firmed that many former multipath areas 
had been cleaned up with the new an-
tenna. We theorize that signal reflections 
from the roof of the school had previ-
ously been interfering with the primary 
signal. 
Jerry Leitch from the Seattle office of 

the EPA had measured the power den-
sity levels in the school building prior to 
the antenna change using a Holaday me-
ter. 
He returned on 15 December and took 

another set of measurements on the new 
antenna. The results confirmed our 
hunch: the signal levels had been dra-
matically reduced. 

Before the change, the hot signal areas 

had been in the auditorium and gym-
nasium, with power density levels of 100 
to 265 µW per square centimeter. 
The "after" measurements in the same 

areas were in the range of 13 to 20 W. 
Radiation levels in all other parts of the 
building were similarly reduced, and 
many were unmeasurable. 
The Jampro antenna has performed 

precisely as promised. We have ex-
perienced no problems with the instal-
lation or performance of the antenna. We 
recommend this approach to anyone 
concerned about RF radiation suppres-
sion. 

Editor's note: Kelly Alford is also involved 
in special engineering projects at several other 
Seattle radio stations. 

For more information on Jam pro antennas, 
contad Alex Perhevitch at Jampro: 916-383-
1177, or contact John Schneider at RF 
Specialties: 206-363-7730. The author may 
be reached at 206-281-6215. 
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WCKW Combines with Tennaplex 
by Sidrey J. Levet, Pres & CE 
WCKW-FM 

Laplace LA ... WCKW and KHOM are 
Class C FM stations operating in south-
east Louisiana. One is licensed to 
Laplace and the other to Houma. 
Both stations wanted to retain their full 

Class C rating, which meant an antenna 
height center of greater than 300 m or 
984'. 
Retaining full Class C status is impor-

tant; along the Gulf of Mexico, FM sta-
tions suffer from weather-related "skip," 
which means that a station hundreds of 
miles away can clobber your 70 dBu sig-
nal. 
The FCC noted this problem in the TV 

rules and has increased the separations 
between all classes of TV stations. How-
ever, there are no such increased sepa-
rations for FM stations. 
The result (especially in the spring and 

fall) is that FM station coverage is se-
verely limited when this "tropo" or 
"skip" is present. The interference can 
last for hours—even days—just when the 
fall and spring ratings book is being com-
piled. 

It soon became apparent that separate 
sites were hard to find, with the FAA 
voicing the most objection ( it appears 
that sectional aeronautical charts do not 
show every airway). So a combined site 
of sufficient height was the answer. 
With the cooperation of Clair Billing-

KENN Selects 
Unipole from 
Cortana 
by Kenneth Kendrick, GM 
KENN-AM 

Farmington NM ... For almost 30 
years, KENN operated at 5000 W day-
time non-directional and 1000 W 
nighttime on 1390 kHz with a two-
element directional antenna at the 
same site. 
Then the state highway department 

decided to build a bypass around the 
city which went right through the 
middle of our site, forcing us to move. 
We finally found a suitable new site 

on the famous B Square Ranch 
owned by the Bolack family, but 
found that the DA would have to be 
changed to a three tower dogleg 
which was a much more complex ar-
ray than our old one. 

ruser  
 Report-
The original DA had been designed 

and installed back when FM was not 
yet competitive with AM, so broad 
band width and high fidelity were not 
of much concern. 
But now that FM has taken the lead 

in listenership, we felt we should im-
prove the sound as much as possible 
and consider AM stereo to regain 
listeners. 
We heard of good results from the 

folded unipole antenna kits from Cor-
tana Corporation, we inquired about 
them. 
Cortana assured us that they could 

improve our audio quality. The com-
pany claimed that because of the 
broader bandwidth, we could expect 
an increase in our effective range. 
They also pointed out that with a 

new installation, we could realize 
other savings, such as eliminating the 
cost of base insulators and isocouplers 
for the STL-TRL antennas. 
We contracted with Mullaney En-

gineering to design the new array in-
corporating folded unipoles as the 

elements. Then we hired George 
Howard to tune the array and broad-
band the phaser and all the networks. 
Tommy Bolack, manager of the B 

Square Ranch, lent invaluable as-
sistance to the project. 
With six nulls in the pattern and 

radials that extend through mountain 
rivers and up 500' high stone cliffs, 
the tuneup procedure turned out to 
be a real challenge. But the end 
results were phenomenal. 
The Cortana unipole antenna sys-

tem makes the station stand out 
against our competitors' like the 
difference between AM mono and 
FM stereo. 
Our first morning to sign on, we 

had about 30 calls before the first hour 
was up. People were asking, "What 
have you done? Your station sounds 
great!' 

In several communities where once 
our signal had been weak or down in 
the noise, we now have a clean, qual-
ity signal. A listener in southeast 
Utah now hears us in areas where he 
could not hear us at all before. 
Because of the broad bandwidth, 

low Q system, the array is very sta-
ble with variations in the weather. We 
are very pleased with our folded uni-
pole DA system and would not hesi-
tate to recommend it to anyone. 

Editor's note: Kenneth Kendrick is the 
current president of the New Mexico 
Broadcasters Association. 

For more information, contact Ron Nott 
at Cortana: 505-325-5336. The author 
may be reached at 505-325-3541. 

ton of the FAA's Fort Worth, TX office, 
an approved site for the erection of a 
2000' tower was found. 
With such a facility both WCKW and 

KHOM would place a city grade signal 
over the most populated sections of 
Louisiana. 
The selection of the proper antenna 

was begun. With the assistance of Bob 
duTreil, of duTreil-Rackley, several de-
sign requirements were defined. 

r User  
 Report 
The first was that a city grade (70 dBu) 

signal be placed over Laplace, Houma, 
New Orleans, Baton Rouge and Ham-
mond. Second, the resultant pattern had 
to be really omni-directional. 
Another requirement was that the an-

tenna had to emit a truly circular pola-
rized signal and be able to withstand the 
rare ice storms, hurricane winds and in-
dustrial pollution. Finally, it had to be 
reasonably priced. 

Side-mounted antennas for each sta-
tion were quickly eliminated from con-
sideration. The interaction between the 
tower and each antenna and between 
the antennas themselves made precise 
pattern projection and, more impor-
tantly, final actual radiation almost im-
possible to determine. 
The antenna selected was a Ten-

naplex/Kathrein 12 bay, 36 element panel 

A. RF Specialties 
of Washington, Inc. 
11721 15th Ave. N.E. 
Seattle, Washington 98125 
(206) 363-7730 
John Schneider & Bob Arnold. 

B. RF Specialties 
of California 
3463 State St #229 
Santa Barbara, CA 93105 
(805) 682-9429 Sam Lane 

C. RF Specialties 
of Texas 
P.O. Box 8316 
Amarillo, Texas 79114 
(806) 372-4518 
Don Jones & Tim Hawks 

D. RF Specialties 
of Florida 
P.O. Box 397 
Niceville, Florida 32578 
(904) 678-8943 Bill Tumey 

E. RF Specialties 
Pennsylvania, Inc. 
121 Conneaut Drive 
Pittsburgh, Penn 15239 
(412) 733-1994 Tom Monahan 

Each Office is Independently 
Owned and Operated 

antenna. Many studies have proven that 
after the first four miles there is no differ-
ence in signal strength between a low 
gain and a high gain antenna. Also, us-
ing a high gain (12 bay) antenna, direct 
operating costs are greatly reduced. 
Compared to a low gain antenna, the 

Kathrein Starpoint combiner is smaller, 
costs less and requires no forced air cool-
ing. It is about as large as the boss's desk. 
George Klauser, an engineer at 

Kathrein, designed the cross dipole, 
twisted sister panel. The twisted sister 
design has bays 2, 4, 6, 8, 10 and 12 ro-
tated 90° with respect to bays 1, 3, 5, Z 
9 and 11. 
This 90° bay phasing allows for auto-

matic VSWR compensation. Ice on the 
antenna causes no problems, so antenna 
heaters or radomes are not required. 
The antenna has 12 bays, with each 

bay composed of three panels. Each 
panel is face-mounted on a 6' wide tri-
angular tower. This tower, 125' in length, 
is mounted atop an 1875' Stainless G-10. 
Each station has a Broadcast Electronics 

model FM-30 transmitter. Using un-
flanged 3 1/8" line, each transmitter is 
connected to a coax switch, and then to 
its separate input port on the combiner. 
The output port of the combiner is 

connected to 2000' of 4 1/16" rigid SWR 
Inc. K-Line. At the main power splitter 
the line goes into an expander that is 4 
1/16" in and 6 1/8" out. 
The main power splitter is composed 

(continued on page 42) 
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THE SPECIALIST 
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Panels Not a Trend 
(continued from page 39) 
the problem; a sidemounted antenna 
may solve it much better if downward 
radiation is the problem," says Peabody, 
who added that Shively has solved RF 
problems more often with a sidemount 
than a panel antenna. 
ERI president Tom Silliman agrees 

that, while local regulations regarding 
radiation may be the driving force be-
hind a station's move, a panel antenna 
is not always the best answer. 
"Clever array design can significantly 

reduce tower radiation, whether you use 

WE BUILD 

TA 
TOWERS 

Express Tower Co. (EXCO) 
specializes in the design, 
engineering and construc-
tion oil,000-ft. and above 
guyed towers — and we 
have a lot of tall stories 
to tell. 

For example, we just 
finished a " two-in-one" 
1,480-ft. project for Cenla 
Broadcasting's KOID-FM 
near Alexandria, Louisiana. 
It required a 1,390-ft., 
84-in, face base structure 
supporting a 90-ft., 24-in. 
face top section. The 90-ft. 
top structure has the unique 
capability of rotating 360 
degrees for optimum pattern 
coverage. 

For complete tower ser-
vices, including maintenance, 
repair, painting and replace-
ment of antenna and 
transmission lines, contact 
Dyke Dean at Express Tower. 
Tell him your tall story! 

EXPRESS 
TOWER CO., INC. 

Star Route East 
P.O. Box 37 
Locust Grove, OK 74352 

918/479-6484 
FAX No. 918/479-6485 

a panel antenna or a sidemount an-
tenna," says Silliman. 
While Silliman says he does recom-

mend panels to stations interested in 
combining, they are his second choice to 
a top mount design, such as ERI's cog 
wheel antenna. 
"You can achieve better circularities 

with a cog wheel than you can with a 
panel antenna; it's our best approach to 
solving multiplex problems," says Silli-
man. 

"After that I would go to a panel be-
cause you get about ±2 dB pattern cir-
cularity," he adds. (ERI recently designed 
a new panel antenna with a metallic en-
closed pressurized feed system to reduce 
the effects of weather on the feed system.) 

Possible drawbacks 
Antenna companies also say there are 

some disadvantages of panel antennas 
that must be reckoned with. 
'They are very heavy have high wind-

load and are very expensive," says Pea-
body. 
Perchevitch says that there may be 

problems with the tracking of the verti-
cal and horizontal azimuth patterns of 
a flat panel antenna. 
"The patterns may not be as desirable 

as one might like," he says. 
Another perceived problem is that the 

idea of multiplex systems goes against 
the grain of competitive American 
broadcasting. 

"Is the individual, privately owned 
American station best served by an 
equality of signal?" asks Clark. 

Yet others remain strong advocates of 
panels, such as Dielectric. 

"I think panel antennas are the way 
stations are going to have to go, unless 
someone can come up with some new 
kind of coil FM antenna," says Stan 
Thomas, VP of broadcast sales for Die-
lectric. 
"Panels are the only antennas that 

really have the bandwidth to take the 
whole FM band," he adds. 

Competitiveness not affected 
LDL Communications' VP of sales and 

marketing Ray Tattershall says he does 
not agree that sharing an antenna affects 
the competitive spirit of broadcasting in 
this country. 
"Once management realizes that 

someone else is going to come into the 
market anyway, and they're not going to 
be able to stop it," says Tattershall, "at 
least if they're on your antenna they'll go 
down the same time you do!" 

Ul Industry Tidbits I:I 
New Directions ... Those interested 

in FMX will look forward to RE Instru-
ments' development of two of the first 
FMX stereo test generators which the 
company is now testing. The RE505 
and RE506 generators will allow in-
dependent control of the M+S, S' and 
10 Hz ID signals ... 
Also in the news is Gentner Elec-

tronics Corporation which recently 
bought Microprobe Electronics from 
company founder Dave Collins. MEI 
developed Digisound, a random access 
digital audio storage system, which 
Gentner is now actively marketing. 
People ... Broadcast system consul-

tant Ron Schiller has joined Tele-
Measurements Inc., a communications 
systems equipment and service com-
pany based in Clifton, NJ, as a senior 
project engineer ... 

Also, Radio Systems has announced 
that Bill Wohl has rejoined the firm as 
its custom projects manager. Formerly 
a sales manager with the company, 
Wohl has returned to oversee the sales 
and coordination of projects involving 
custom cabinetry, RF and studio turn-
key installation and custom engineer-
ing projects ... Michael Sirkis, presi-

dent of Peak Audio in Holland, PA, and 
formerly working under contract to 
Fidelipac, is now also working with Ra-
dio Systems ... 

In Quincy, IL, Broadcast Electronics 
recently hired Gary Hunziker for the 
newly created position of manager of 
contract administration for the sales 
department. Hunziker is helping to es-
tablish a computerized order entry and 
invoicing system for BE ... 
Studer Revox has gained a new 

southwest regional sales manager, 
Mike Halleck, who has an extensive 
background in broadcast sales and 
engineering ... 
And those of you who noticed that 

Southern Broadcasting's US represen-
tative Hugh Heinsohn was missing 
from the company's NAB display of its 
DAMS system (digital audio mass stor-
age system) at the Media Touch booth 
can find him at Gentner, where he has 
been hired on as director of market de-
velopment for the company's entire 
product line. 

If you have industry/equipment news to 
report, send it to Radio World Buyers 
Guide, PO Box 1214, Falls Church, VA 
22041. 

Tattershall says he sees a definite 
change in the attitude of station manage-
ment towards combining. 

lot of GMs are beginning to get over 
their paranoia about giving the compe-
tition any kind of break," says Tattershall. 
"This is evidenced by the fact that it's 
easier to put together (multiplex panel 
antenna) deals than it used to be," he 
adds. 

Although perhaps the interest in panel 
antennas has not grown into the trend 
some believed it would, it is enjoying 
steady growth, a fact those in the indus-
try readily agree upon. 
"We definitely see more interest in 

panel antennas; our office never even 
used to hear about them just a year and 
a half ago," says John Schneider, presi-
dent of RF Specialties Washington Inc. 

Tennaplexing at WCKW 
(continued from page 41) 
of 6 1/8 " line, which splits into two 3 1/8" 
lines. 
Each 3 1/8" line feeds a splitter that has 

six output ports. 
These 12 ports are connected to the 

individual bay splitters by 1 1/8" Flex-
well line. Each bay splitter has six out-
put ports that feed the two crossed di-
poles on each panel with 3/8" Flexwell 
line. 
From the output of the combiner to the 

input of the crossed dipoles all lines are 
pressurized. For the total system (com-
biner, transmission line and antenna) 
each station has a bandwidth in excess 
of 1 MHz with a return loss greater than 
—35 dB. 
Once every 10 to 15 years, south Loui-

The Complete RF Exposure Measurement 
System from Holaday Industries 

Measure Both E and H fields 
ANSI RF exposure standard requires measurement 
of both the electric and magnetic field. 

Automatic Self-zero 
Completely automatic self-zeroing eliminates 
drift improves accuracy of readings. 

Recognized by Federal Agencies 
Evaluated and used by NIOSH, OSHA EPA and 
CDRH. as well as state, local health departments and 
consulting engineers 

Call or write for more 
information on these 
reasonably priced systems 

Rental systems 
also available 

NBS Probe Design 
Isotropic probe design originated by National 
Bureau of Standards. 

Displays Time Average Reading 
Real-Time display of 

the current six minute 
relates directly to the 
ANSI RF average 
exposure standard. 

HOLADAY INDUSTRIES INC 

14825 Martin Drive 
Eden Prairie, MN 55344 
Telephone (6121 934-4920 
Telex 29-0922 FAX 612/934-3604 

siana has snow and ice. On 5 February 
1988 the snow and ice came. Since this 
kind of weather occurs so infrequently, 
very few stations have antenna heaters. 
Ice does cause them problems. 
Most stations had to drop power, and 

one apparently had a VSWR trip and 
was off the air. 
WCKW and KHOM operated at 100% 

power throughout the storm. Looking at 
the antenna the next day from the 
ground up, it appeared to be a big 
Christmas tree flocked with ice. The 
twisted sister design passed its test with 
flying colors. 
From the reports of listeners, the 

coverage is great. One even sent in a 
poem to that effect. 
Robert Mury and his crew from SG 

Communications, Inc. did the installa-
tion of the tower and antenna. They 
hung 2000' of 4 1/16 hard line in 10 
hours. Robert Paradise of Tennaplex as-
sisted in the installation. 
The antenna has been in operation for 

about three months. We've experienced 
no problems. 

Editor's note: Sidney I. Levet III is a 1961 
graduate of the University of Southwestern 
Louisiana with a B. S. in electrical engineer-
ing and is a member of the AFCCE. In 1979, 
he purchased the firm of duTreil. 

For more information on the Ten-
naplex/Kathrein antenna, contact Marvin 
Crouch at 613-226-5870. The author may be 
reached at 504-524-9292. 
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KSGR Debuts with the Tunipole 
by Kip Guth, Pres 
Contemporary Media 

Nampa ID ... We knew we were in for 
an interesting challenge when we pur-
chased our station, KSGR. It has become 
a classic study in how to optimize a 
"Class IV" AM facility (1 kW-U at 1340 
kHz). 
We were competing in a market with 

some incredible AM signals: two 5 kW 
fulltirners at 580 kHz and 630 kHz, a 10 
kW fulltimer at 1140 kHz and a 50 kW 
fulltimer at 870 kHz. 

In order for us to make a success of the 
new property, three things would have 
to happen. We needed to move closer to 
our larger market in Boise, clean up the 
technical aspects of our sound to com-
pete with the existing primary market 
stations, and provide top quality pro-
gramming to compete and make KSGR 
a top contender. 

It all came together, and when the 
results were tabulated, in our first Ar-
bitron we debuted as the #2 rated AM 
station in the market with the 25 to 54 
adult demographic (6 AM to 12 noon, 
Monday through Sunday, Metro, AQH 
Spring, 1987). 

r User  
  Report 
We think this is great success against 

all those other strong and well-
established stations. 

Protecting the directional 
After studying various alternatives 

with our technical consultant, we deter-
mined that a move was indeed possible. 
However, given the local terrain and the 
available land constraints, the best loca-
tion for our new tower was very close to 
an existing directional array. 
We were aware of the signal disruption 

which could be caused by reradiation 
close to a directional array and we also 
knew that it could be a disaster if we 
could not economically protect the array 

pattern! 
That was when we were put in touch 

with the people at LBA Technology, Inc. 
We understood that they are experts in 
the design and manufacture of folded 
unipole devices and that they offered 
both a folded unipole antenna system 
(The TunipoleTm) and a method of 
detuning which they call The 
Detunipole TM . 
We asked if they could give our new 

station the punch it would need to be a 
winner while we protected our neigh-
boring directional array for a reasonable 
investment. Their answer was a re-
sounding yes. 

Cost effective design 
The system they designed gives us 

more than we asked for. It combines a 
folded unipole driven half-wavelength 
tower "tuned" to our frequency com-
bined with a detuning system operating 
at the array frequency—a true marriage 
of function and technology. It worked 
and was very cost effective. 
We did not have to install either a base 

4; sulator or sectionalizing insulators to 
break up the tower into pieces which 
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would not reradiate the array signal. 
And, we received all the advantages 

normally attributed to the folded unipole 
driven tower—excellent bandwidth, 
lightning protection, no lighting chokes, 
increased signal efficiency and a tower 
on which we can mount other antennas 
without requiring the use of expensive 
isocouplers. 
The installation of the system was su-

pervised on-site by an LBA field en-
gineer. He worked with our CE to super-
vise the tower crew, tune the system for 
our use and detune the tower at the ar-

ray frequency. 
He set up the system to give us the 

desired bandwidth, frequency response 
and a great sound without interfering 
with the operation of the array. 
We believe that his expertise greatly 

facilitated the whole process. We recom-
mend LBA involvement in the installa-
tion of its products if you do not have the 
in-house experience available. 
Today, KSGR is becoming a major force 

in the Boise AM market. It has moved 
into this position from a standing start on 
the basis of the coverage provided by our 

new location, the great sound made pos-
sible by the folded unipole portion of the 
LBA system and our programming, 
which meets the needs of our market. 

Editor's note: Kip Guth has spent 22 years 
in broadcast, primarily in major market pro-
gramming. He became a station owner three 
and a half years ago, and started an FM sta-
tion from scratch. 

For more information on the Tunipole and 
Detunipole, contact Ron Chaffee at LBA 
Technology: 919-757-0279. The author may 
be reached at 208-376-6666. 

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

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

This increased performance 
margin means outstanding 
audio reception on SCPC 

sub-carrier signals, and digi-
tal even in low EIRP areas. 

Comtech's leadership in 
satellite antenna design is no 
accident. They pioneered 

the exclusive 3-piece 
"splice-strap" parabolic 
reflector with a superior sur-

face tolerance unequalled 
by mesh or other home-type 
antennas. The result is higher 
efficiency, optimum side-
lobe performance and 
increased gain. This is the 

extra margin of perform-
ance that only a Comtech 
Antenna can provide. That's 
why literally hundreds of 

Comtech 3.8 Meter Anten-
nas are operating today at 

radio stations throughout 
the U.S. 

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

spacing environment. 

Allied Broadcast Equipment 

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

317-962-8596 

ALLIED 
Broadcast Equipment 

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

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

Radio Station KAIRislOY. Inc 
Tucson. Anzona 
3.8 Meter Antenna Installation 
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New Station Erects Utility Tower 
by Frederic Jung, CE 
KHCC/KHCD 

Hutchinson KS ... Towers may be the 
most prominent and expensive single 
purchase for a new radio station. Many 
of us never get an opportunity to over-
see their purchase and construction. 
When we do, we often feel unquali-

fied. This was certainly true for us as 
KHCC prepared to build a 900 tower for 
its new satellite station in north central 
Kansas. 
We needed to purchase as much 

height as economically justifiable, and 
also needed a low maintenance struc-
ture. 
Furthermore, we wanted the tower to 

be built and erected by a company with 
a long and successful track record. 
Tower costs versus height seem to fol-

low an exponential curve, with the knee 
of the curve appearing in the vicinity of 
800' to 900' for typical broadcast loading. 
KHCC needed all this height to pro-

vide the coverage required for major 
communities situated up to 40 miles 
from its site. 
As for structural integrity, Utility Tower 

Company heavily promotes the solid rod 
tower. This made sense to me as we be-
gan considering towers. 
A solid tower will not rust from the in-

side out. Any corrosion or oxidation will 
only occur on outside surfaces. 
Furthermore, I believe it makes non-

galvanization a legitimate choice in some 
parts of the country. This is no small con-
sideration as galvanization would have 
added some $20K to our tower. In cen-
tral Kansas, our air is relatively clean— 
reducing the need for galvanization. 
Many wanted to sell us a tubular 

tower. I learned they were generally 
cheaper—probably due to their greater 
strength per pound of steel. 
Several questions never seemed to be 

fully answered regarding a tubular, gal-
vanized tower. How could we know the 
inside was completely and evenly 
coated? Once the structure was erected, 
how could we keep water from ac-
cumulating in some tube and freezing? 
Drain holes would invariably become 

clogged over a period of time. Sealing all 
open ends seemed only to be a gamble. 
Because to my knowledge there was 

no way to inspect the inside, the nagging 
question would always remain—was it 
rusting? Would I find the tower break-
ing through to the tower inspector's pick-
hammer at some point in the future? 

rUser  
I Report  

It seemed our best choice was a solid 
non-galvanized tower. The risks of this 
combination seemed very low when one 
considered the number of decades that 
must pass for surface rust to have any 
noticeable effect on structural integrity 
of 21/2" legs. 
This risk was discounted even further 

by the normal maintenance of paint. The 
structure could exist virtually forever. 
Tower construction scheduling is not 

the exact science that tower designing is. 
The first major hurdle is getting the crew 

on site. 
The Utility crew assigned us was be-

hind on a job in Iowa due to snow, ice 
and sub-freezing temperatures. After 
our prodding of Utility to get started, the 
crew did finally arrive—on their sched-
ule, not mine. As I was to learn, you just 
cannot argue with the weather. 
To get things going faster, we urged 

Utility to hire an outside contractor to dig 
all the anchor and base holes. Yes, their 
crews were planning on digging these 
holes! 

Utility agreed but, despite the clear 
site diagrams provided, the contractor 
dug the outside anchor holes in the 
wrong spot! 
When the tower crew arrived, things 

moved along rapidly unless the weather 
had a say. I quickly learned that comple-
tion time estimates are made without 
consideration of weather, mostly to en-
courage green tower purchasers such as 
myself. 

If a completion date is important, be 
on the safe side and double the estimate 

—particularly in the winter or in Kansas. 
Wind was our primary cause for de-

lay. I was impressed with the crew's will-
ingness to work in cold or snowy con-
ditions. When conditions were good, 
they easily erected 100' of tower in 
a day. 
On 1 January, the FM antenna was in-

stalled and tested-20 to 50 days past 
schedule. 
Because another tower job was 

screaming for attention, the crew left 
earlier than they should have. As a re-
sult, Utility had to return to finish things 
they plainly overlooked in the details of 
the contract. 
The finished tower looks good and its 

height is meeting our objectives. Only 
time will tell on the wisdom of the solid 
non-galvanized structure. We look for-
ward to a long tower life with few struc-
tural surprises! 

Editor's note: Ric Jung designed and built 
all new studios for KHCC in 1984, and 
designed and built KHCD, a satellite station 
for KHCC, in 1987-1988. 

For more information on Utility towers, 
contact Rick Bales at 405-946-5551. The au-
thor may be reached at 316-665-3555. 

Lease Your Vertical Real Estate 
by Gary Hess, Pres 
Silicon East Tower Co. 

Melbourne FL ... I am sure by now 
that every engineer in every radio mar-
ket has heard the speech from the GM 
that radio is a business and that cash 
flow is essential. Also, did you ever feel 
that the sales manager gets more respect 
than the chief engineer? Well, it's time 
to get some respect for yourself. 
Here's the proposition: go to your 

GM/owner and apply for the newly 
created position of sales engineer. 
What are you going to sell? How about 

the vertical real estate behind your radio 
station? Lease out your tower to tenants. 
According to the NAB, even though 

90% of all broadcasters own their own 
towers, only 1/5 of all radio stations lease 
space out on their towers. 
This statistic doesn't come as much of 

a surprise because most CEs feel that 

Frei. building block system: Stati-Cat 

Let us design a system for your facility using our 

„ (SC-1), Crow's Nest (CN-1) 

ere tote GOStigl  

4 4 \ and Stati-Kitty (SC-3). No 
." charge for design. 

1-igetilIngPaea-et 

CA! 

Through the use of sharp, stainless steel points, the Stati-Cat System 
provides a continuous low-resistance discharge path for the static electric 
charge found on all tall structures. Charge dissipation prevents the high 

voltage gradient between cloud and earth that eventually leads to the sudden 
massive discharge known as lightning. 

Write for a free brochure. 
Also available from Cortana: 

Folded Unipole Antenna Kits 
Ground Radial Wire Detectors 

4001 LaPlata Highway 
Farmington, NM 87401 
(505) 325-5336 

Corporation Mastercard/Visa 

their day is filled with enough work. 
But that's the real surprise of the tower 

business. Once up and running, there is 
little effort in running a properly en-
gineered tower facility other than cash-
ing the rent checks and putting 15% of 
it in your own paycheck as a commission. 
Okay, you say, so how do I go about 

finding tenants and how much do I 
charge? 

First you must determine the capacity 
of your tower. Hopefully, somewhere in 
a file cabinet there exist the construction 
prints. 

If not, call up the manufacturer of the 
tower for the design specifications. If 
that fails, consider retaining a structural 
tower consultant. 
A structural analysis might reveal that 

structural modifications are necessary to 
upgrade your tower. The cost benefit of 
modifications might be worthwhile con-
sidering the income potential. 
To help you make these decisions, 

here's a rule of thumb for establishing 
monthly rates for your tower: charge $1 
a foot for two-way antennas. For an FM 
station, consider charging $2.50 per foot. 
A savvy engineer with a limited capac-

ity tower should look into combining. 
Many two-way services, as well as FM 
and, yes, AM today, combine various 
frequencies into a single optimized an-
tenna system. 
There are many benefits to this effi-

cient use of your tower resources. 
Consider the plight of an AM broad-

caster with a 30- to 40-year-old site. The 
tower is old, the ground system is gone 
and the general condition of the build-
ing and fixtures leaves much to be 
desired. 
Few engineers would disagree that a 

completely new site would give the sta-
tion a better signal. Add the benefit that 
the tower property is probably worth a 
great deal of money if developed as a real 
estate site for whatever the real estate 
zoning will allow. 

If this applies to your station, then con-

sider a combined multiple AM site. The 
station that develops this idea not only 
gets a better signal but gets rental income 
from other AM stations involved. 
FM is in the same state of flux with 

Docket 80-90 drop-ins and upgrades. A 
master FM antenna on your tower could 
become a considerable source of income. 
Check out the short spacings of the 

FMs in your area. There are multiple 
computer services that can easily give 
you the answers you need to bring the 
FMs into a common site. 
Taking the attitude that the competi-

tion is off-limits doesn't work. Let's face 
it, with FM stations going for such high 
prices today, very few are going to stand 
still and not develop their facilities. 
Here are some other suggestions to 

keep in mind. 
Limit the size of the transmission 

lines. It's the transmission lines—not the 
antennas—that create the greatest load 
to the tower. 
Stay away from exclusive leases. In-

variably, these leases will limit the future 
use of the tower. It's amazing how new 
services unexpectedly appear. 
Have a provision in your leases to pass 

through to the tenants a pro-rata share 
of expenses and taxes. 

Sell the advantages of emergency 
power and shared site supervision. A 
common site for the broadcaster creates 
a shared responsibility and thus good 
will among the stations. 
I could give more technical reasons to 

get going but the most important part of 
all is to motivate you, the chief engineer 
or technical director, to take the initiative 
to become a profit center for your station. 
Your future trips to the GMs office will 
become a very pleasant experience. 

Editor's note: Gary Hess is also president 
and owner of WVTI/WTA1. He received his 
degree in broadcasting and physics from the 
University of South Carolina in 1969. 
For more information on leasing towers, 

contact the author at 305-984-1000. 
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Pinzone Antiskywave Design 
by Basil F. Pinzone, Jr., Pres 
Pinzone Communications Products, Inc. 

"Redirecting the high angle radiation and 
concentrating it along the horizon ... would 
increase the commercial value of a radio sta-
tion frir more than a simple increase in 
power." 

Chamberlain & Lodge 
January 1936 

Newbury OH ... The control of sky-
wave radiation has been a major en-
gineering consideration since the early 
days of radio. For the majority of AM sta-
tions today, skywave radiation 
represents wasted power. Almost 85% of 
what is radiated by a typical BC array 
goes off into the sky. 

rTechnology - 
Update 

Sky-wave radiation contributes to the 
general interference level of distant co-
channel stations and establishes a limi-
tation on the nighttime local market area. 

If the elevation plane pattern could 
only be made to hug the ground closer, 
many stations could deliver less interfer-
ence to distant broadcasters while at the 
same time actually provide a stronger 
signal in their local market. 
Clear channel and other high power 

stations have another historical problem 
associated with high angle radiation— 
the nighttime fading wall. 
The nighttime fading wall actually oc-

curs well inside the daytime coverage 
area. These high power stations need an 
antiskywave antenna to lower the eleva-
tion plane pattern and push the fading 
wall out beyond the periphery of the 
daytime service area. 
Pinzone Communications Products, 

Inc.'s new Corum Antiskywave Antenna 
significantly decreases high angle radi-
ation while simultaneously increasing 
ground wave coverage. 
The daytime ground wave service area 

of a high power station may actually ex-
ceed the nighttime area. 
This is not because the signal is weaker 

(it's the same ground wave), but because 
at night the skywave signal can be 
greater than the ground wave signal well 
within the daytime service area. 
During nighttime hours, the received 

signal consists of two components—a 
groundwave signal and a skywave sig-
na). At certain distances these two com-
ponents are within an order of magni-
tude and will interfere with one another, 
causing serious fading and envelope dis-
tortion. 
The annular region surrounding the 

transmitter where this self-interference 
starts to occur and cause unreliable recep-
tion is called the incipient fading wall. 
Merely increasing the transmitter 

power will not push this "fading wall" 
further out since both the ground wave 
and the skywave will increase propor-
tionately. 
No increase in the transmitted power, 

however great, can extend the night 
service area since this coverage is 
definitely limited by the position of the 
fading wall and not by signal deficiency. 
There is plenty of usable groundwave 

field strength present but this signal is 
virtually worthless because of the de-
structive interference which is occurring. 
This article's lead quote (from Cham-

berlain & Lodge's classic 1936 paper 
"The Broadcast Antenna") indicates that 
the early pioneers of broadcasting were 
well aware that the solution was an "anti-
fade antenna!' 
Figure 1, taken from Terman's old text 

on radio engineering, shows the case 
just discussed. Clearly, there is plenty of 
groundwave signal at the fading wall— 
it's just not usable because of the pres-
ence of the skywave. What is needed is 
a suppression of the skywave. 
For anti-fade antennas, the critical 

thing is to suppress radiation at eleva-
tion angles between 45° to 70°. 

Stuart Ballantine, in a series of classic 
papers on "High Quality Radio Broad-
casting," in the mid 1930s, proposed that 
the solution was not to maximize the low 
angle radiation (by using a 5/8 wave 
tower, as he had disclosed in the mid 
1920s), but to minimize the high angle 

Figure 1. 
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skywave radiation by employing towers 
180° to 190° high. 
The latter do not possess the high an-

gle lobe that reduces the nighttime effec-
tiveness of the 5/8 wave tower. (The op-
timum height depends upon frequency 
and ground conductivity.) 
The result is a striking improvement 

in groundwave coverage. However, es-
pecially at the low end of the broadcast 
band, half wave towers represent a sub-
stantial expense. 
A somewhat different skywave prob-

lem exists for many other 
broadcasters. Here, the issue 
isn't fading, but rather night-
time co- and adjacent-chan-
nel interference limitation. 
The practical question to 

be resolved is, "How can I 
optimize my nighttime 
ground wave coverage while 
simultaneously eliminating 
radiation launched at certain 
critical skywave angles into 
the protected contours of dis-
tant stations?" 
As most consultants know, the resolu-

tion of this issue is often pretty bleak. 
In contrast to the various antiskywave 

antennas tried since Frank Conrad first 
surrounded the KDKA tower with eight 
short vertical antennas in 1929, Pinzone 
Communications has procured the low 
and medium frequency rights to a self-
resonant, vertically polarized, om-
nidirectional low profile radiator. 
This newly patented structure looks 

like a circular array of loops, but its elec-
trical properties resemble those of a large 
annular slot circling a vertical monopole. 
A low profile self-resonant antenna 

which delivers vertical polarization is 
very important for groundwave excita-
tion and overall radiation efficiency. 
Unlike classic broadcast antennas, the 

engineering and tuning of this new class 
of radiators is considerably more com-
plex. 
By varying the electrical height of the 

center monopole (G), the circumference 
of the Comm Element (K) and the power 
division (P), a wide variety of elevation 
plane radiation patterns may be tailored 
to fit specific station requirements. 
The structures may be retrofitted 

around existing towers to produce the 
desired effects. 
The elevation plane patterns for 12° 

and 90° Corum Antennas are shown in 
Figure 2. The elevation plane pattern of 
a standard quarter-wave tower is shown 
for comparison. The radiated power is 
1 kW in all cases. 

(continued on page 46) 

Figure 2. 
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Tracking Down Spurs 
by Bill DeCormior, Mgr Elec Eng 
Dielectric Communications 

Raymond ME ... Any FM radio broad-
caster can be generating spurious emis-
sions on the air. This may not be a com-
mon occurrence but it can happen in 
spite of our best intentions to the con-
trary. 
Spurious emissions are not difficult to 

measure, but the methods of measuring 
are subject to misinterpretation and error. 
The easiest way to measure them is to 

hire a consultant who has all the neces-
sary equipment; let him worry about the 
technique and the possible mistakes. 
But economics may force you to do it. 
Typically, to measure these emissions 

you should install a directional coupler 
in your transmission line. You can use 
a single one that can be reversed or a pair 
of them, one oriented forward, the other 
reflected. 
Each coupler should be set to sample 

a small amount of the power in the line. 
If you are operating at 20 kW, your sam-
ple should be sufficiently small to pro-
tect the measuring instrument with in-
put limits as low as 0.1 W. 
In this example, a 53 dB coupler would 

protect the measuring instrument and 
retain maximum sensitivity. 

It is also important to use a coupler 
with good directivity. Directivity of 30 dB 
or better will provide adequate forward-
to-reflected isolation, thereby clearly 
separating the forward from the reflected 
signals that you measure. 
You will also need a spectrum analyzer 

and a tunable notch filter. With this you 
are ready to look for the spur. 

Tracking down spurs 
At this point it is helpful to understand 

the mechanism that produces the spur. 
Spurs are most commonly found at sites 
with multiple transmitting facilities. The 

(continued on page 46) 
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Measuring Spurious Emissions 
(continued from page 45) 
most common product is the third order 
intermodulation product. 

It is produced when the signal from 
another co-located station is received by 
your antenna and proceeds down your 
transmission line to mix with your sec-
ond harmonic. 
The resulting spur will be found by 

solving the formula S=2A —B where S is 
the spur in megahertz, A is your fre-
quency in megahertz and B is the incom-
ing frequency in megahertz. 
By first using the spectrum analyzer to 

sample the incoming signals, you can 
determine all of the potential B frequen-
cies and calculate all of the likely fre-
quencies where S can be found. 
Then sample the forward coupler, set-

ting the full power carrier level as the 0 
dB reference to which all spur levels will 
be compared. 
Now scan the calculated S frequencies, 

looking for any signal stronger than —80 
dB below your carrier reference. If you 
find a spur above —80 dB you must de-
termine if it is real or if it has been 
created in the spectrum analyzer. 
This is where you use the notch filter 

in your sample line. If the spur remains 
unchanged when your carrier has been 
notched from your sample line, then the 
spur is in the line, not in the equipment. 
Once you have established that an in-

termodulation product exists above the 
80 dB limit set by the FCC, you must re-
duce it to the 80 dB level. 

Reducing IMD 
Dielectric Communications builds a 

complete line of filters that can reduce 
any intermod to an acceptable level. Ei-
ther bandpass or bandstop filters can be 
used to reduce the intermod product. 

Technology - 
Update 

The filters can be tuned to suppress ei-
ther the incoming signal from the adja-
cent channel, the outgoing spur or both 
signals. The choice, like most choices to-
day, is a matter of performance versus 
cost. 
For purposes of comparison each Die-

lectric cavity costs the same whether it 
is utilized as a notch or a pass cavity, so 
the relative costs can be readily com-
pared. 
For cases where only a single spur 

needs to be reduced, bandstop (notch) 
cavities can be more economical. Two 
characteristics of the spur are critical to 
the cost impact: the necessary attenua-
tion and the proximity to the carrier. 
For the worst case, if the incoming sig-

nal is 800 kHz below your frequency and 
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the resulting spur is 800 kHz above, we 
are somewhat limited in the attenuation 
we can provide with a single notch. The 
skirt of the notch will extend into the car-
rier frequency, causing unwanted inser-
tion loss regardless of whether we tune 
the notch to the incoming or the spur 
frequency. 
Under these conditions each notch 

will be limited to approximately —35 dB. 
Since they are also very narrow at the 
peak of attenuation, you will need two 
or more to get adequate bandwidth. 
When you stagger-tune the two cavi-

ties about the offending signal, you can 
chose within limits between more band-
width and more notch depth. 
For cases where multiple spurs have 

been detected, a bandpass type of filter 
is more suited. It will pass your carrier 

and reject all other frequencies above and 
below yours, in effect attenuating both 
the incoming signal and the outgoing 
spur. It will reduce the spur by twice the 
attenuation value at the spur frequency. 
The spurious mixing is reduced by the 

attenuation to the incoming signal on 
one skirt of the filter and by the attenu-
ation to the spur on the other skirt of the 
filter. 

Dielectric currently produces these 
bandpass filters in two-, three-, four- and 
five-cavity designs as well as in combi-
nation with notches to produce the op-
timum VSWR, insertion loss, group de-
lay and attenuation for any FM or TV ap-
plication. 

All filters are convection cooled and 
temperature stable for drift-free opera-
tion in excess of 40 kW. 

Editor's note: For more information, con-
tact the author or fay Martin at 207-655-
4555. 

Phasing in Kintronic 
by Terry Gaiser, CE 
KERI-AM 

Bakersfield CA ... KERI-AM recently 
installed a new two-tower, 50 kW an-
tenna phasing, power dividing and 
matching system manufactured by Kin-
tronic Laboratories. 

r User  
 Report 
This project, which involved a daytime 

power increase from 10 kW to 50 kW, had 
several exciting aspects. 
This was the first, and so far the only, 

50 kW grant to the southern San Joaquin 
Valley area. Also, we were one of the first 
to put a Nautel, all solid state, no-tune 
50 kW transmitter on the air. 
Our project started from the ground 

up. After economical considerations and 
investigation of other users of its 
products, Kintronic was the obvious 
choice for building the phasor and an-
tenna tuning units. 
The open panel phasor and antenna 

tuning units were purchased through RF 
Specialties of Washington. The equip-
ment was delivered in October of 1986. 
Now that it is said and done, we 

would not have changed anything. The 
working relationship provided by Kin-
tronic Labs made the planning, con-
struction and tune-up all go like clock-
work. 

Kintronic's preset adjustments were so 
close to actual settings that it was scary. 
No follow-up maintenance has been 
necessary. The directional system has 
been rock stable and trouble-free since 
it went on the air. 
Even through our seasonal weather 

changes that bring temperatures of 100° 
F in the summer and 32° F in the win-
ter, the system has not required any 
tweaking. 
There has been no more than a 0.4° 

phase change or 0.3% current ratio 
change for the year it has been operat-
ing. 
We had a 1 kW Nautel solid state trans-

mitter in nighttime operation for a year 
prior to the 50 kW project. Now here we 
are with a new antenna system. 

The excellent bandwidth at the com-
mon point provided by the Kintronics 
antenna system, combined with the per-
formance of the Nautel 50 kW transmit-
ter has resulted in superb audio quality. 
The KERI GM, Mike McKutcheon, has 

received many comments on how good 
the station sounds. It is modulated with 
well-processed, high average audio, and 
retains all the clarity and presence of the 
source material. 
The contributions of Kintronic Labora-

tories to this industry are certainly ap-
preciated by us, and it goes without say-
ing that there was no hesitation in select-
ing them to build our new 10 kW, 8-
tower phasor for our nighttime power in-
crease coming up. 

Editor's note: Terry Gaiser has worked in 
broadcasting in the Bakersfield, CA area for 
17 years. He is a contract engineer for KERI. 
For more information on Kintronic Labs' 

phasors and antenna tuning units, contact 
Tom King at 615-878-3141. The author may 
be reached at 805-324-677Z 

Pinwne 
(continued from page 45) 

Clearly, there is a dramatic reduction 
in the skywave radiation above 30°. It is 
even possible to shift a pattern null in 
this region if desired. Also note that 
there is a modest increase in the 
azimuthal plane field intensity. 
The Corum Antennas manifest at least 

five significant advantages. They are con-
structed at or near ground level; they 
may be used to retrofit most existing an-
tennas and they narrow the elevation 
plane pattern of the host antenna. 
They also permit pattern tailoring 

which would otherwise be impossible 
with traditional radiators. 
And, concentric Comm Elements may 

be used to trade off going out in horizon-
tal extent for going up in tower height, 
to achieve elevation plane directivity. Of 
course, a single Comm Element may be 
used as an alternative to a short vertical 
tower radiator. 

Editor's note: For more information, con-
tact the author at 216-564-9093. 
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