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McMartin-Telex Talks End 
Minneapolis MN ... Telex Communica-
tions Inc, announced in late June they 
were attempting to buy the assets and 
certain liabilities of McMartin Industries 
Inc, of Omaha, Nebraska. The some-
what strange announcement came in a 
letter to McMartin's creditors offering to 
assume, a certain proportion of McMar-
tin s debts. 

Ansel Kleiman, Telex's President, told 
Radio World that McMartin was a re-
spected manufacturer doing some $9 mil-
lion in sales a,-bul had an excellent product 
line. i-le believed that McMartin's line of 
equipment will complement Telex's to a 
remarkable degree. He observed that un-
fortunately McMartin has operated at a 
loss during recent years and has a large 
amount of debt. 
Kleiman noted that McMartin had at-

tempted a major expansion about 3 years 
ago without adequate capital, had to pay 
high interest rates for money, then got 
caug-it in the general business downturn, 
and unfortunately could not recover. 
Over-spending in other areas also added 
to the company's woes. 

Telex believes, according to Kleiman, 

Recession Takes Toll? 
there is good growth potential in the US 
broadcasting market. Above all, how-
ever, his company believes there is a tre-
mendous growth potential for overseas 
sales, primarily in 3rd world countries. 
Kleiman states Telex has extensive con-
tracts and experience in this market and 
will be able to supply excellent turn-key 
installations to 3rd IA orld countries, espe-
cially after the acquisition of McMartin. 
McMartin President and Founder, Ray 

McMartin, told Radio World that under 
the terms of the proposed agreement 
Telex would purchase the McMartin 
Omaha factory and continue production 
there with McMartin's 200 plus employ-
ees. McMartin noted that he will not stay 
with the company if the purchase occurs 
and has no plans other than looking for 
something that will challenge him. 
As RW went to press, McMartin and 

Kleiman reported that negotiations had 
concluded unsuccessfully. McMartin 

pointed to his company's backlog of in-
ternational contracts which wili sustain 
them. Kleinman noted that the two com-
panies could not reach concrete 
agreements, and Telex is looking to buy 
another communications company. 

Success story 

Also in the news this month was an-
other well known transmitter rnanufac-

Stereo 
Washington DC ... FCC type accep-
tance of the Kahn AM stereo e' citer has 
been delayed beyond the expected date 
of June 15, 1982. Senior FCC Sc ence and 
Technology officials will not tell why 
there is a delay, but it is understood that 

THE ULTIMATE TAPE CARTRIDGE 
ye Master Cart fl TM 

• Superior performance in any tape 
machine. 

• New front corner post for precise tape 
alignment and excellent stereo phase 
stability. 

• Extremely low friction tape path for mini-
mum wow and flutter and longest tape life. 

• Factory loaded with Fidelipac's exclusive 
HOT TAPE" , for up to 8 dB more output than 
standard tapes. 

Fidelipac® Corporation 
P.O. Box 808, Moorestown, N/ 08057 USA 
609-235-3511 Telex ll 710-897-0254 

turer, Wilkinson Electronics. Wilkinson's 
founder, Guffy Wilkinson, died in 1981 
and in November, 1981, the company 
was sold to Television Technology Corp. 
The purchaser moved the factory to the 
parent company's plant in Arvada, Col-
orado on July 1, 1982. Wilkinson will 
continue to manufacture transmitters, 
power line suppressors, and solid state 
plug-in replacement rectifiers. Wilkinson 
executives John Tiedeck and Jim Ballig 
have moved to Arvada while Jack Neff 
remains in a marketing position in the 
East and Bill Johnson remains as a con-

continued on page 6) 

Update 
the FCC ran into some unexpected snags 
that were not anticipated. 

In trying to be fair in the application 
of new rules the Broadcast Bureau and 
the Office of Science and Technology 
were discussing ways and means of not 
being overly restrictive while at the same 
time not overlooking something. Ap-
proval of the Kahn exciter is, however, 
expected momentarily. 

Meanwhile, Leonard Kahn reports 14 
major market stations are ready to begin 
AM stereo broadcasting when acceptance 
is received. Kahn also reported he is dis-
cussing with major domestic and foreign 
manufacturers the construction of receiv-

(continued on page 16) 
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Benefits of Parasitic Re-Radiation 
by Grant Bingeman/Sr. Eng. 
Continental Electronics 

Dallas TX ... When an AM radio sta-
tion is licensed DA-N or DA-2, it often 
must contend with re-radiation from un-
used towers. This re-radiation distorts the 
licensed pattern. Used intelligently, such 
perturbation can prove beneficial. 

For example, because of irregular 
ground conductivity, a NONDA pattern 
may be weak in certain directions. Cor-
rect "detuning"of those towers, which are 
normally considered only as part of the 
DA, can help to fill in these holes. 

values are accurate, each of the 3 atten-
uated contours will have the same general 
shape; only their size will differ. 

But often the proof-of-performance 
NONDA pattern is much smoother, 
more circular. Which pattern should you 
believe? 

It is certainly useful to know in ad-
vance what a NONDA pattern looks like 
for a given nrasitic situation, so that the 
scattering and ground-conductivity ef-
fects may more readily be separated in 
practice. The moment-method allows us 
to obtain a theoretical scattering pattern 
that fits reality quite well.' 
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Without actually measuring the cur-
rent magnitude and phase in the parasitic 
elements, it may be difficult to tell how 
much non-circularity is caused by irregu-
lar ground conductivity, and how much 
is caused by re-radiation. In fact, the 
curve-fitting process described in FCC 
73.186 tends to obscure the real magni-
tude of the scattering problem. 
Try plotting your actual measured 

field values for the 1/2 , 1 and 2 mile con-
tours, then compare these with the 
smoothed-over, unattenuated version of 
your NONDA pattern as it appears in the 
proof of Performance. If the measured 

Consider the seven tower DA-2 as 
shown in Figure 1. Both patterns use four 
principal and three detuned towers. The 
tall tower is common to both arrays. 
What happens to the NONDA pattern 
when the parasitic towers are terminated 
in various impedances? 

First let us look at the cases where on-
ly one parasitic tower is brought into 
play, and the others remain detuned with 
+ j2.50 ohms. When tower 3 is terminated 
with half an ohm of resistance at its base, 
and tower 1 is driven, the pattern of 
Figure 2 results (± 1.8 dB circularity). 

It looks like a typical "omnidirectional" 

KXVI Parasitic 
Towers 2, 4, 5, 6, 7 ZD = + j250 

#3 ZD = 0.5 0 

Figure 2 

KXVI Vagi 
Towers 2, 3, 4 ZD = + j250 
#5, 6, 7 ZD = .5 0 

Figure 3 

FM pattern. A similar pattern is obtain-
ed when tower 7 is the parasitic element, 
but the overall bearing of the pattern is 
changed according to the axis of the two 
towers. 
A somewhat more directional pattern 

(4 dB max, — 2 dB min) occurs when 
tower 2 is the parasitic element. The sit-

(Figure 3). Domestically the usefullness 
of such patterns would be limited to cases 
of extreme ground-conductivity varia-
tion. But did you know that 'medium-
wave parasitic directional arrays, such as 
a yagi, are in common use outside of 
North America, but are not considered 
fully adjustable by our FCC, hence are 

Figure 4 

KVXI Night Field at 1 Mile 
1 kW, No parasitic towers 
Sinusoidal, Lossless 

KVXI Night Field at 1 Mile 
No Parasitic Towers 
1/2 0 loss 

Figure 5 Ant. mon on 

uation with tower 4 parasitic shows 
about the same maximum gain, albeit at 
different bearings, but its minima are not 
as weak as those of the tower 2 case. The 
directionality of these patterns can be ad-
justed by increasing the termination re-
actance at the base of the parasitic tower. 
When more than one active parasitic 

tower come into play, the minima are 
generally deeper, and the maxima greater 
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not permitted? 
Many more combinations can be pro-

duced with these seven towers and vari-
ous terminating impedances, but there is 
no need to belabor the point. Detuning 
can make or break your licensed pattern. 
Incidentally, the moment method can 
also be used to analyze the directionali-
ty of side-mounted FM antennas, and can 
be far less expensive than test-range 
modeling. 

Other alternative 
The other side of the coin is "scatter-

ing" of the intended directional pattern, 
which can be a real pain along the null 
radials. In the presence of parasitic ele-- 
ments, the actual pattern may differ from 
the licensed pattern if the prinicpal tower 
_urrents are adjusted to the theoretical 
values only. This is one reason why the 
final antenna monitor readings differ 
from the theoretical operating parameters 
in many cases. 
I should include a few words about 

(continued on page 6) 
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Hidden Microcomputer Costs 
Part IV 

by Roger Skolnick / Pres 
Media Service Concepts 

Chicago IL ... It is apparent that mic-
rocomputers are less expensive than 
mini-computers or shared-time systems. 
Software also costs less, and the pro-
grams you experimentally write are free. 
The .combined hardware and software 
costs of a preperly used micro system 
should be easily justified over both the 
short and long term. 

Just as the purchase price of an auto-
mobile does not reflect such operating 
cost.; as gas and insurance, your initial 
cash outlay for a microcomputer system 
will need to be augmented with future 
expenses. Among the more obvious are 
diskettes ribbons, books and other sup-
plies that are regularly used. Paper costs 
can mount, especially if you demand at-
tractive, pre-printed forms of logs and 
bills. 

Corcealed expenses 
Additional operating expenses incur-

red by the presence and use of a micro-
computer are not immediately obvious. 
Depending upon your internal cost ac-
counting, these may eventually show up 
as increases in such diverse areas as elec-
tric bills, insurance, finance charges, and 
space rental. 

There will be access and telephone 
charges if you use a modem to com-
municate with other computers. And 
don't forget the cost of new pre-pack-
aged software programs that seem at-
tractive. It is very easy to get "hooked" 
on micros, eagerly anticipating the next 
software or hardware addition. 
PtèManetsw.k.m. 
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Computers and peripheral equipment 
have been known to malfunction, lead-
ing to expensive repair fees when war-
ranties expire. Many microcomputer 
dealers offer maintenance service agree-
ments similar to those you can purchase 
for other equipment. These are often a 
wise investment, especially if you de-
pend on your micro for daily, core oper-
ations like logging, billing and music 
selection. 
Your station's own CE or consultants 

may not be able to handle micro repairs, 

and you probably should not insist on 
their services if they show the slightest 
hesitation. Some hardware manufac-
turers will void your warranty if service 
is performed by an unauthorized in-
dividual. 

Your labor costs 

A major hidden cost we have briefly 
mentioned in previous articles is the time 
you and members of your staff contri-
bute. Learning how to operate hardware 
and software takes time. Writing special 

applications programs takes time. Co-
ordinating activities and being your sta-
tion's computer literate takes time. And 
time is a hidden cost! 
A novice could realistically spend 

several days just learning the basics of 
machine operation. These include start-
ing the micro, copying disks, and mas-
tering the routines necessary for day-to-
day operation. 

It takes half a day just to read the 
manual or tutorial section of a pre-

(continued on page 19) 

IMPressive AM audio. 

r  audio 
• 
LLJUUj pp$   

Before you buy audio processing, you owe 
it to yourself to try the IMP-3 Audio 
Processor from Processing Plus. The IMP-
3 was built by AM radio engineers for AM 
radio. The IMP-3 is not simply a "spin-off" 
of a studio limiter...it was designed spe-
cifically for AM processing and the special 
needs of AM broadcasters. 

A truly unique compressor section is used, 
utilizing the Aphexo 1537 VC A in con-
junction with a special circuit we call 
"SOFT-SLOPE" ... a program-dependent 
compression ratio that varies with the 
program material to provide a very 
smooth sound, while maintaining high 
average modulation. The IMP-3 sounds 
like no other multi-band processor in the 
world because of "SOFT-SLOPE." 

The IMP-3's dual limiter circuit assures 
total control of modulation peaks. A wide-
band, ultra-fast transient limiter provides 
initial limiting of program peaks. Final 
control is provided by a "safety clipper," 
which can be set either for soft or hard 
clip ... another exclu.sive feature of the 
IMP-3! 

The IMP-3 has been carefully designed for 
total reliability. No sacrifices to quality 
have been made: all componentry is top-
grade! Audio circuits use metal film low 
noise resistors, with tight 1% and 2% 
tolerances. Specially-made power supplies 
are used, which exhibit less than .5mv 
noise and ripple. All IC chips are mounted 
in plug-in sockets. Gold plating is used on 
all PC cards and edge-board connectors. 

e ,cmod :2c4pLus 

And complete temperature compensation 
is achieved through the use of custom-
designed thermistors. We put a lot of 
extra work into the inside design, so you 
have the least chance of failure. 

The set-up procedure is simple. Any 
responsible engineer can "tune" the IMP-3 
to the radio station's format. The IMP-3's 
controls are all mounted inside the unit, 
away from ternptation...so you have the 
same sound day after day, month after 
month. The initial set-up instructions are 
silk-screened on the inside card cage 
cover, providing permanent instructions in 
case the complete and easy-to-read IMP-3 
instruction manual is ever misplaced. 

BRIGHT...GLEAN—LOUD—you can have 
it all with the IMP-3. And there's a 
special "Brightness Enhancer" circuit that 
can be switched in to add extra crispness 
and clarity to the typical AM receiver... 
the same receiver on which your listeners 
will be hearing the IMP difference. Less 
listener fatigue means higher quarter-
hours. Don't go through another book 
without the IMP-3! 

And here's the kicker: the IMP-3 carries 
a FULL TWO-YEAR UNCONDITIONAL 
WARRANTY...a claim few manufacturers 
can make. 

For more information, just eall or write 
Processing Plus for complete specifica-
tions. IMPressive AM audio...IMPressive 
specs ... and an IMPressive price: just 

$2,450 

59 brookside rood • box 3303 • wescosville, po 18106 

CALL TOLL-FREE 800-523-9396 
IN PA.CALL COLLECT: (215)398-3377 
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Reader's Forum 
Ge something to say about Radio Hbrid?Any comments on articles? 

Get it off your chest! Call us at 800-336-3045 or send a letter to Reader's 

Forum (Radio librid, Box 1214, Falls Church VA 22041) for a reply. 

Audio-Technica 
Broadcast Cartridges 

Extra Stylus Only 1e More! 
(NO LIMITS) 

Regular Price 1C SALE 

ATP-1   $19.35 Cart & Spare Stylus 

ATP-N1   10.75 $19.36 

ATP-2   25.80 Cart & Spare Stylus 

ATP-N2   15.05 $25.81 

ATP-3   34.40 Cart & Spare Stylus 

ATP-N3   21.50 $34.41 

When you need advice 
and the best price 
on audio gear ... 

The only number you need to know is 

800-356-5844 
Toll Free in All 50 States 

In Wisconsin 800-362-5445 

Local 608-271-1100 

For the best deals on over 100 lines 

of Pro Audio Equipment including 
Otan, Tascam, UREI, EV, Shure, 

Crown and Technics. 

(See BEE back cover for more specials) 

Digikey Handbook 

Dear RW: 
Could you please send a mailing ad-

dress for acquiring the Digikey Hand-
book as mentioned by Mark Durenber-
ger in his March column? 

Walter S. Labucki/CE 
CJCH/Hailfax NS 

RW Replies: Try writing Digikey Corp., 
Thief River Falls MN 56701, Tel: 
218-681-6674, for their catalog 

Digital or Analog 

Dear RW: 
I am a regular reader, and find Bill 

Sack's "Audio Process" column most en-
joyable and informative. However, I 
must disagree with his conclusions about 
digital audio. 
I do feel that 40 or 50 kHz may be too 

low for a sampling rate, and a 14 bit 
word may be marginal, but to say that 
digital audio, with a 100 kHz sampling 
rate ( the rate required if the audio band-
width is expected to approach 50 kHz) 
will never sound as good as analog, ig-
nores the facts. First of all, we don't need 
a 50 kHz audio bandwidth. Normal 
human hearing extends to somewhere 
between 15 and 20 kHz. A 15 kHz square 
wave sounds exactly the same as a 15 
kHz sine wave, because the second har-
monic falls above human audibility. 
There is no reason to retain a bandwidth 
in excess of 20 kHz. 
Mr. Sack's objection to the sharp low-

pass filters could just as easily be ex-
tended to the filters required for FM ster-
eo, which everyone seems to live with 
quite nicely. Moreover, the objectionable 
effects of these filters can be minimized 
by careful design. Perhaps the response 
ripple could be located above the filter 
cutoff frequency. 

As for word length, the shorter the 
word length, the greater the "quantiza-
tion error," as it's called. The audio ef-
fects of quantization error manifest them-
selves in the form of noise and distortion. 
I think it can be shown that noise and dis-
tortion in a 16 bit digital system challenge 
the best efforts to measure them. 

Yes, the technology is in its infancy, 
and wrinkles need to be ironed out, but 
I definitely think it's the way to go. Wow 
and flutter, tonearm/cartridge resonance, 
off center records: all things of the past. 
My question is: Why digital audio for 
broadcasters? Most refuse to do justice 
to analog! 

Karl Uppiano/CE 
KCID/Caldwell ID 

RW Replies: Anyone else out there want 
to jo in the debate? We can't argue about 
your last sentence, Karl. 

Add to Mailing List 

Dear RW: 
I would much appreciate it if you 

would put me on the mailing list for 
Radio World newspaper. I generally have 
to borrow a copy from one of my Chief 
Engineers when I want to check an 
article of interest. 

Thomas H. Montgomery /DE 
Federated Media/Elkhart IN 

RW Replies: You're on our list Tom, and 
anyone else who wants their own copy, just let us 
know. 

Dear RW: 
Once again you have done it with 

expertise! Thanks a million. We had 
about 6 calls on the field strength 
meter and it moved out on the third 
call. 

Harry M. Randel 
HMR Prod/Scotch Plains NJ 

Want Your Own Copy? Send in This Form Today 
I would like to receive Radio World newspaper free each month without 

the Key Code list. O YES Cl NO 

Signature Date 

Name 

Title   

Station Call Letters or Company   

Street   

City   State  Zip _ 

Telephone   
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Replacing Passive Mix Busses 
Arlington VA . . This month 1 want to 
discuss how to replace passive mix busses 
in older consoles. These passive mix bus-
ses are fine for most formats where a sim-
ple DJ mix is all that is required. 
The isolation your console gets be-

tween sources from an active mix buss 
is not required if you're just mixing a few 
turntables and cart machines onto a pro-
gram buss. More complex formats, such 
as news/talk have more complex mix-
ing/isolation requirements which de-
mand the use of an active combining 
(summing) amplifier. 

Summing amps 
In theory the summing point of the op-

amp configuration shown in Figure 1, 
should be a zero impedance node, but 
opamps are real world devices with finite 
gain. This node of operation takes ad-
vantage of the very low Z of the sum-
ming point. 
The approximate summing point im-

pedance can be determined by dividing 
the feedback resistance by the product of 
the open loop gain times the closed loop 
gain. This means that with a 10k feed-
back resistor and an open loop gain of 
40 dB (at 20 kHz) and a closed loop gain 
of unity, the summing impedance at 20 
kHz is slightly less than 100 ohms. 

In short, the summing point is not a 
true short to ground, but close enough 
for broadcast work. Refer to Figure 1 
again if you don't understand how the 
sources are isolated from each other. 

Visualize R, and R, as the series ele-
ments in a classic "Tee" pad with the zero 
impedance summing point as the shunt 
leg. The isolation improves as the opamp 
performance approaches the ideal. The 
usefulness of this isolation is best shown 
in a mix-minus situation. 
One example is a telephone talk show 

where 2 mix busses are used independent-
ly in the console. Let's call them the pro-
gram and audition busses. The program 
buss is routed to the transmiter and the 
audition buss is assigned as the mix-
minus buss. The mix-minus buss is used 
to feed the telco transmit through a hy-
brid circuit. 

which are notorious for their poor isola-
tion which are usually the limiting fac-
tor in these systems. 

It is relatively simple to build active 
combining networks if you plan the 
grounding system and cable routing care-
fully. Since a simple ground loop can 
raise havoc in a summing amp, the sum-

Input 1 
 MA,  

— Input 2 
 AA.A.  
R2 

RF 
Alnput 1 = 

RF 
Alnput 2 = T:12 

The caller will hear everything on the 
mix-minus buss and the feed to the mix-
minus buss is everything minus the caller. 
The program buss includes everything on 
the mix-minus buss plus the caller. The 
people out in radioland hear only what 
is assigned o the program buss and not 
the mix-minus buss. 

This isolation is also useful in produc-
ing live news and public affairs programs 
because you can have guests taking 
phone calls, and they don't have to wear 
headphones. The mix buss feeding the 
speakers is minus the news studio micro-
phones. It's the telephone hybrid circuits 
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Virtual Ground 

SP (Summing Point) 

REO REO = 1:1111 R2 IRF 

Figure 1 

 • 
Output 

ming grounds should return directly to 
the same physical point as the noninvert-
ing input of the opamp. 
One of the most common situations is 

a group of faders or pots which are to 
be mixed together. A common ground 
buss running across the bottoms of the 

pots can destroy all of the isolation that 
you have built. Each pot should have a 
separate ground return to the opamp, 
and shielding the ground wire is a good 
idea in an RF field. The shield should be 
directly connected to the opamp ground 
point with the end at the pot floating or 
optionally connected to the bottom of the 
pot through a 0.1 uF capacitor. 

Input stage noise 
The number of inputs that the active 

mix buss can handle is limited by the in-
put stage noise of the opamp. Though the 
ideal opamp would allow you an infinite 
number of inputs, the real world dictates 
that as the number of inputs rise, so does 
the output noise of the summing 
amplifier. The noise gain is A(noise) = 
Rf / R1, R2, R3, R4, etc. 

It is important to use metal film resis-
tors and to keep the summing point wir-
ing close to the opamp and as short as 
possible. This means the input summing 
resistors should be physically mounted 
next to the opamp. 
The input impedance of each input is 

equivalent to the value of its input resis-
tor. The gain of each input is determin-
ed individually and is the feedback 
resistor divided by sum of the input 
resistor and the output resistance of the 
source feeding it. 
The output impedance of devices la-

beled 600 ohm electronically balanced 
output is actually 300 ohms resistive be-

(continued on page 12) 

Interfaces unbalanced equipment to your 
system without transformers and doubles as a 

distribution amp. 

Fully independent input and output stages on 
a single card prm ide both 90 dB of input 

CM RR and 8 isolated 600 OHM differential 
outputs for your high Z unbalanced units. 

Edge connector program enables one card to 
be used for virtually all functions in your plant: 

• 1 by 8 DA • Program amp 
• Line amp • Cue amp 
• Mike preamp • Headphone amp 
• Phono preamp • Processing interface 

• Active input and card 
output transformer 

SPECIFICATIONS 
Excellent audio square wave response 
Low TIM design 
0.001% THD at 1 KHz (typical) 
5 HZ to 100 KHz ± 0.5 dB 

QUALITY CONSTRUCTION 
• Double sided, plated 

through. PC board 
with solder mask 
and dual sided silk 
screen. 

• Gold plated edge 
connector and IC sockets 

• True ground plane design 
• Custom made conductive plastic 

gain controls on each stage 

t A-2 AVAILABLE AS A KIT $ 169. 
ASSFMBI MANI) TESTED $ 199. 
5 sear Warrant> on assembled units. 
Prices and specs subject to change. 

STRAIGHT WIRE 
AUDIO, INC. 
2523 WILSON BLVD 
ARLINGTON, VA 22201 
(703) 22-7780 
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Benefits of Parasitic Re-Radiation 
(continued from page 2) 
moment-method antenna analysis versus 
the standard approach. The standard 
method assumes sinusoidal current distri-
bution, as occurs on infinitely thin wires, 
but the moment-method makes no such 
current assumption. 

Because of the finite radius of real 
towers ( in this case, 24 inches for the tall 
tower, and 12 inches for the rest), real-
world current distributions and impe-
dances differ from the sinusoidal ver-
sions. Even without scatterers, an obvi-
ous difference between the two ap-
p.oaches appears in the minor East lobe 
of the night patterns (Figures 4 and 5). 

This is probably attributable in the 
main, to the current distribution along 
the tall tower! Note how the phase 
begins to change at a considerable height 
above ground. 

Also, the West lobe is larger and the 
North and South lobes smaller in Figure 
5. But assume that this new pattern is still 
acceptable from the standpoint of inter-
ference and coverage, so no change in the 
antenna monitor values need yet be con-
templated. 

Scatterer effects 
Now what happens when we add the 

effects of the scatterers (Towers 2, 3 and 
4) while maintaining the same monitor 
values? Detuned with 5000 ohms (float-
ing the towers and leaving, say, a static 
drain resistor in circuit), the effect is 
rather dramatic (Figure 6). 
The North and South lobes are re-

duced, the West lobe is increased, and the 
East lobe has split down the middle and 
spread over to what used to be two null 
radials. Not so good. However, a base 
termination of -Fj250 ohms produces 
quite satisfactory results ( Figure 7). 

Figure (6-------- 

KVXI Night 

1 kW, ZD = 5 K + j0 
1/2 0 loss 

On the other hand, a termination of 
— j250 ohms creates a disaster. In order 
for a parasitic tower to become invisible, 
its current must be divided into oppos-
ing, equal-area loops ( Figure 8). For-

Figure 7 KVXI Night 

1 kW, Zo = O + j250 

1/2 0 loss 

Ant. mon. on 

tively short towers can greatly affect the 
pattern even when they are floated, and 
may be used to compensate for azimuthal 
variation in ground conductivity. Of 
course, the same holds true for other con-

Tower 2 

tunately, these particular towers become 
invisible simultaneously for both the 
horizontal and vertical patterns. 

So far we have established that rela-

Tower 3 Tower 4 

ducting structures, such as water towers. 
But it is important to consider scattering 
before the final array design. 
One reason for this is the fact that in 

TO FULLY APPRECIATE 
OUR NEW BROADCAST 
CONTROL COMPUTER 
JUST COMPARE IT TO 
OUR COMPETITION. 

Our new PCC Broadcast 
_i Control Computer differs 

from other systems three ways. First is flexibility. 
Most systems lock you into a fixed program 
predetermined by the manufacturer. The PCC is 
programmable (in BASIC) to provide everything 
from simple FCC logging to full ATS. 

The second difference is simplicity. The PCC 
becomes the studio terminal of your remote 
control system. There's no need to replace 
existing sampling and control equipment — and 
no installation at all is required at the transmitter 
site. 

NOW COMPARE PRICE. 
The third difference is the big one: at $4795 

the PCC is about half the price of other systems. 
If you'd like more information on the remarkable 
new PCC call or drop us a line. 

Hallikainen 8t Friends 
101 Suburban Road, San Luis Obispo, CA 93401 (805) 541-0200 

an antenna proof of performance, the 
directional pattern is calibrated by the 
NONDA pattern. Unfortunately, scatter-
ing will affect each pattern differently, as 
we have just seen, so this compromises 
the calibration. 

Also, not only will a scattering study 
ease adjustment, it will lend greater con-
fidence to the phaser design. After all, a 
phaser is designed for a specific set of an-
tenna parameters. If those parameters 
end up significantly different from the 
theoretical values, do you still have a 
wideband phaser? Will the antenna 
couplers burn up? How many parts will 
have to be changed in the field, and how 
many hours will be wasted waiting for 
those parts to arrive on site? 

But you see my point. It is far better 
to let the computer do the work when-
ever practical. The great versatility and 
power of the moment-method could be 
used to a much greater degree in broad-
casting than it has been. It is particular-
ly useful in reducing the design error 
when tall towers are used in an array. 

Notes 
1. Kuo and Strait, "Improved Programs 
for Analysis of Radiation and Scattering 
by Configurations of Arbitrarily Bent 
Thin Wires," Scientific Report No. 15, 
Syracuse University, 1972. 

2. For each situation, the antenna loop 
currents were maintained at the licensed 
values, the tall tower loop current was 
sampled 90 degrees from the top, and the 
short towers were sampled at their bases. 

(Ed Note: Additional figures supporting 
this article may he obtained by contact-
ing Grant Bingeman at 214-381-7161.) 

Buy-out 
(continued from page I) 
sultant. 
Dr. Byron St. Clair, Television Tech-

nology's President, told Radio World 
that the new company will concentrate 
on the AM and FM transmitter and re-
lated RF equipment that has been Wilkin-
son's best known product. St. Clair esti-
mates that the new company, Television 
Technology/Wilkinson, can shortly dou-
ble and even triple the $1 million in sales 
previously done by Wilkinson. 

St. Clair plans to improve the spare 
parts inventory position of Wilkinson 
and thereby offer faster customer deliv-
ery. St. Clair also noted that the FM ex-
citer in Wilkinson's FM transmitter line, 
which had been considered somewhat 
weak, has been redesigned and improv-
ed to state-of-the-art performance levels. 

Wilkinson, according to St. Clair, has 
always been strong in the international 
market and he plans to maintain this 
position. He also plans, however, to im-
prove domestic sales by the better use of 
10 or more well placed distributors who, 
with spare parts on hand, will be able to 
react quickly to customer demands. 
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Debate On The Phase Chaser 
by Dave Howe 
Howe Audio Marketing 

Boulder CO ... This article is in re-
sponse to Bill Sacks' comments regarding 
the Phase Chaser which appeared in the 
March, 1982, issue of Radio World. Al-
though I sensed some admiration of the 
Phase Chaser product, Mr. Sacks did cri-
tic'tze its use in a radio station's program 
lines. He assumed that even if the Phase 
Chaser does correct for phase, it will gen-
erally degrade overall audio perfor-
mance. 
Nothing could be further from the 

truth. In order to address some topics for 
the benefit of Mr. Sacks and to enlighten 
readers of Radio World, the following 
answers are provided to very common 
questions which have arisen since the in-
troduction of the Phase Chaser. 

• What is the time-delay scheme used 
in the Phase Chaser? The time-delay net-
work which is in the audio path and 
which is used to correct a time error is 
voltage controlled. It consists of cascas-
ed. all-pass, voltage-controlled, phase-
shift networks which approximate a time 
delay network. 
The baseline delay through either the 

left or right channel is 15 microseconds 
when no correction is applied. The maxi-
mum delay in the left or right channel is 
1 millisecond with full correction (delay) 
of one or the other channel. 
The voltage-controlled time-delay net-

works is not a digital delay line or "buck-
et brigade." Hence, there is no clocking 
noise or quantization distortion. 

Since the time-delay network used in 
the Phase Chaser is a class of RC filters 
(je: all-pass phase-shift network), there is 
a group delay that exists which is com-
mon to all filters and equalizers. This is 

JE-11SSP-6M 

jensen transformers 
By R EICHENBACH ENGINEERING 

and JE-11SSP-8M 
150nisoort Repeat Coils 

New Packaging 
• Wrap-around mu-metal case for 

30dB of shielding 

• Sturdy solder terminals 

• 4 threaded inserts at each end 

flexible mounting 

,e iisso-tai 
PM COONEY, TE.170 

030, 7-3 14 
ISOtt 1424  t 4 
src 
lioe 47 74 
1301 , >7 04 54 

4 
Mtge 
CM tO 

Unsurpassed Audio Quality 

full 

for 

Model JE-11SSP — 6M 8M 

Maximum Level +18c113m +23dElm 
@ 20Hz 

Distortion 
e0 20Hz, +4dBm 

0.035% 0.02% 

Bandwidth (-3dB) 160kHz 120kHz 

Overshoot <3.5% <3% 

Proven Reliability 
Every single transformer fully tested 

before and after encapsulation. 

Write or call for information. 
10735 BURBANK BOULEVARD 

N. HOLLYWOOD, CA 91601 
(213) 876-0059 

1Visitors by appointment only — Closed Fridays) 

usually an inconsequential effect com-
pared to the potentially degrading effects 
of other available schemes. 

• How does the cross-correlator work? 
The cross-correlator used in the Phase 
Chaser compared (through a compara-
tor) a "direct" signal (left channel in this 
case) with a phase-modulated signal 
(right channel in this case). The output 
of the comparator is a maximum at a 
particular angle of modulated phase. 

If the maximum at a particular angle 

common (coherent) signals of the left and 
right channels are "on time" relative to 
each other. Maxima at non-zero modu-
lated phases indicates a time oftset. 
The cross-correlator used in the Phase 

Chaser is totally analog and strictly com-
putes the cross-correlation function over 
a time delay of 0 to 1 milliseconds. Digi-
tal cross-correlators are available but are 
too costly now to consider for general au-
dio use. At a lower cost, the analog ap-
proach has sufficient range and accuracy 
making it the desirable choice. 

Note that the cross-correlator output 
is a wideband measurement of the delay 
offset in the time domain. There are no 
frequency sensitive elements or filters. A 
systematic time offset in the audio signal 
will produce a sensed time error, but sig-
nals of random phase and frequency pro-
duce no sensed offset. 

• Can the Phase Chaser be left in the 
program line? Yes. This question is ac-
tually two questions in one. The first is, 

(continued on page 14) 

I Guess You Could Say 
Comrex 

Got It All Together 
Until now, if you had to cover a sports event, 

political speech, or just conduct a simple inter-
view, your announcer or newsman needed eight 
arms or two small boys to carry the gear and 
set it all up, plus get it all working. 

Not any more... 

The new COMREX SLX has everything you 
need or are likely to need all in one neat port-
able package. 

• Four mixing channels with two tape inputs. 

• Three headphone monitor channels with 
custom monitor mixing. 

• Instantaneous communications and 
program cue. 

• The revolutionary COMREX low frequency 
extender with hi-frequency enhancer built-in. 

• Multiple program outputs for feeding dial 
lines, program loops, RFU equipment and 
microwave or satellite links. 

• Built-in compressor/limiter. 

• Telephone dial interface built-in. 

• Rugged all-metal construction, 31/2  inch VU 
meter, optional dialer and much more. 

OVItI11/ RIM/ 
WIletRIGA 
P.O. Box 269, 60 Union Ave., Sudbury, MA 01776 
TEL: (617) 443-8811, TWX: 710-347-1049 

. . . SO SAVE MONEY, STREAMLINE YOUR REMOTES AND IMPRESS THE SPONSOR 
BY GETTING IT ALL TOGETHER WITH THE COMMEX SLX. 
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Live Phone Calls• Almost 
by Henry B. Ruh 

Ellittsville IN . . . One of the most diffi-
cult problems which faces a number of 
stations is how to handle the live phone 
call. Over the years various schemes such 
as 2 reel to reel machines with a tape loop 
between; one reel to reel machine with 
an extended tape path and a re-located 
play head, a delay cart machine using a 
short length audio cart, typically 7 sec-
onds; straight to the air without delay 

mechanism; or a digital delay unit of 
some sort have all been tried. Each of 
these has its benefits and risks. 

Your choice 
If your station is dealing with a contin-

uous program where live phone calls are 
a basic ingredient, then you will need to 
utilize one of the methods above. Many 
times, however, there is a need to put a 
phone call on the air, even with some ex-
change in conversation, where a full 

fledged delay system is not needed. You 
are running a contest, for instance, and 
caller number 8 wins the prize. You do 
not need a delay system to air every call, 
since the first 7 are not needed on the air. 
You can't interrupt the music fill you use 
between the announcement and the 8th 
call, yet you want a spontaneous and live 
sound when you do air the 8th call. You 
want to put the call on, as it also helps 
insure an honest contest, and involves 
your audience. What do yo do? 

ThenStudlo Optimod" 
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The Orban 424A 
Gated Compressor! 
Limiter/De-Esser 
There are lots of production limiters out there. Old 
favorites. Pretenders to the throne. The competition 
is fierce. So, when Orban set out to design a new 
production limiter, we knew it had better be 
superior. 

The result of our research is the "Studio Optimod"— 
a Gated Compressor/Limiter/De-Esser with versatile 
controls, simple set-up, and a natural, transparent 
sound that must be heard to be appreciated. 

Try one and AlB it against your current favorite. 
You'll notice the sound—remarkably smooth and 
natural over a wide range of control settings—even 
at high compression ratios where apparent loudness 
and punch are significantly enhanced. It's no acci-
dent: The unit is a direct descendent of our super-
popular, second-generation OPTIMOD-FM broadcast 
limiter. So it exploits our years of experience in mak-
ing an AGC device sound natural on diverse pro-
gram material without critical re-adjustments. Yet full 
versatility exists for special effects in production. 

706I , 073 

0111111 

A bonus is a smooth, natural de-esser. It's indepen-
dent of the compressor/limiter section so you can 
simultaneously compress and de-ess vocal material 
without compromise. You can even de-ess sibilant 
vocals which have been mixed with other program. 

The icing on the cake is unique gating and " idle 
gain" functions which prevent unnatural noise-
producing gain variations during pauses and abrupt 
gain changes when the unit is switched in. 

Our new Model 424A (dual channel) and 422A 
(single channel) are destined to become the new in-
dustry standards in dynamic range control. Prove it 
to yourself. Contact your Orban dealer today. 

«bon 
Orban Associates Inc. 
645 Bryant Street 
San Francisco, CA 94107 
(415) 957-1067 
Telex: 17-1480 

A friend, Don Jeffers, now CE at 
WCFL Chicago came up with an ingeni-
ous system which provides the best of 
both worlds. It's also great for traffic re-
ports, and the phoned-in information 
which may not come in at the exact time 
you want to insert the material on the air. 

What it does 
Basically, it works this way. A single 

tape recorder is dedicated to recording 
only from one source and that is the 
phone. The mic preamp in the console 
has an output attached ahead of the key 
switch so that the mic output is always 
fed into the phone network. 
When the phone rings the machine is 

started. The DJ answers the phone, and 
the mic picks up his audio ( at much bet-
ter quality than if he were speaking into 
the phone) and mixes in the live mic 
without putting the mic into audition or 
program or que. The machine records 
both the caller and the DJ. 
When the correct call is reached final-

ly, it, as well as all preceeding calls, is 
recorded with the exchange with the DI. 
When the call is finished, the tape is stop-
ped, then cued to the point in the specific 
call where you want to start airing the 
call, and at the end of the on-air event 
the tape is played back. 
The effect is that it sounds just like the 

call came in exactly at the right moment. 
The air flow is undisturbed, any editing 
can be done, and extraneous calls are 
eliminated. You also have a record of the 
calls received should there be a question 
as to who won. 
The tape can be kept and played later. 

The DJ can also write down the pertinent 
information during the following pro-
gram period, free of the pressures to get 
it down exactly when the call comes in, 
or placing the caller on hold to get the 
information after the call is cut off the air. 
You have preserved the "delay" safe-

ty factor to pre-screen calls for bloopers, 
you have also protected the station from 
airing calls which may not have been 
connected with the contest. The pro-
gramming flow has been preserved, and 
the caller is almost live, on the air. The 
machine can also be used for simple air 
checks by adding a circuit to the rec/play 
circuits to begin the recording whenever 
the mic is keyed on. 

For traffic and weather reports, as well 
as other similar material, the caller can 
record the info. The DJ, having heard the 
info can key an intro which includes 
some vital point in the call: "Well Joe, 
how's that accident on the JFK affecting 
the traffic?" (start tape) "The traffic on 
the JFK is backed up for 3 miles due to 
the truck which jack-knifed and burst in-
to flame blocking all 3 lanes." It adds 
variety to simply asking, "How's the traf-
fic today?" 

Needless to say you can use the same 
tape over and over again until you wear 
it out and you didn't have to invest in 
more hardware. You just used a tape 
machine you probably already had in the 
control room/ studio. 
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WORLD LEADER IN 
BROADCAST AUTOMATION 

ANNOUNCES A 

UNIQUE FINANCE PLAN 

112°/ FINANCE RATE 
ROLLBACK 

(That's broadcast automation systems at 1972 interest rates!) 

With a down payment of as little as 10%, 
you can arrange financing for a full 60 months at 12% A.P.R. 

 TYPICAL SYSTEM PRICES  

MUSIC SERVICE SYSTEM 
The SMC ESP-1 configured for most music 
service formats as little as 

* $ 137. 55 per week 
• 1 

SATELLITE SYSTEM 
The SMC Mini-Pro-1 configured for today's 
satellite music services as little as 

*$71 39 I. per week 

Don't let high interest rates prevent you 
from adding or replacing 

station equipment any longer. 
Call your SMC Representative today. 

States of: North & South 
Dakota; Ohio; Iowa; 
Wisconsin; Illinois; 
Indiana; Michigan; 
Nebraska and Minnesota 

States of: Colorado; New 
Mexico; Texas; Kansas; 
Oklahoma; Missouri; Arkansas; 
Louisiana; Kentucky; Virginia, 
West Virginia; D.C.; Maryland; 
North & South Carolina; 
Tennessee; Mississippi; 
Alabama; Georgia and Florida 

States of: California; Nevada; 
Utah- Arizona; Oregon; 
Idaho; Washington; Montana 
and Wyoming 

States of: New Jersey; 
New York; Pennsylvania; 
Massachusetts; Connecticut; 
New Hampshire; Vermont; 

Rhode Island; Maine and 
Delaware 

Robert M. Popke 
RADIO AUTOMATION SERVICES, LTD. 

850 Yale Lane 
Highland Park, Illinois 60035 
312-433-1253 or 312-433-1252 
(Chicago Area) 

Pete Charlton, Don Stafford 
and Bill Hoisington 
THE MANAGEMENT 
491 Elbow Court 
Weatherford, Texas 76086 
817-441-8052 or 817-441-8045 
(Dallas-Ft. Worth Area) 

Jerry Bassett 
JERRY BASSETT ASSOCIATES 
4908 St. Augustine Drive 
Elk Grove, California 95624 
916-685-8660 
(Sacramento County) 

Herb Holzberg 
H.M. HOLZBERG ASSOCIATES. INC. 
P.O. Box 322 
TOtOwa, New Jersey 07511 
201-256-0455 

NATIONAL and 
INTERNATIONAL MARKETING 
DIRECTOR 

Stephen S. Sampson 
SONO-MAC CORPORATION 
1833 West Hovey Avenue 
NOM1a1,1111nOIS 61761 
309-452-5?.13 
Telex/TWX 510-352-2506 

1=1 II 
SONO-MAG CORPORATION 

1833 W. Hovey Avenue 

Normal, Illinois 61761 

309-452-5313 

TWX 510-352-2K6 

*Prices based on 12% A.P.R. after 10% down payment for 60 months. Subject to approval of Buyers Credit by Lending Instituton. 
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Audio Distribution Systems: 
by Scott Hochberg/Pres. 
Logitek Elec Systems 

Houston TX . . . I am always somewhat 
amazed when I talk with a station engi-
neer who has spent a small fortune on 
his studio monitors, bought top-quality 
tape decks, has the latest state-of-the-art 
processors, but hooks it all together with 
a stack of resistors, or, worse yet, just 
hangs everything on a common buss. 
For some reason, many engineers con-
sider even the most basic active audio 
distribution system to be a "frill," totally 
non-essential to proper operation and 
good sound. Reliable, high-quality au-
dio distribution is not a luxury, it is a 
necessity in a properly operating radio 
station. 

No hype 
Now, it's no secret that we make an 

audio DA, and a darned good one at 
that, but before you dismiss this article 
as more pure hype trom someone try-
ing to sell his products, stay with me a 
while and let me plead my case. First of 
all, we've all learned the importance of 
matching impedances in audio systems. 
While we now realize that it isn't always 
necessary, or even desirable, to feed a 
600 ohm input from a 600 ohm source, 
it is never a good idea to overload an 
output. 

If you take your console's 600 ohm 
output transformer and feed it into your 
600 ohm processor, your 600 ohm air-
check machine, your 50K ohm unbal-
anced house monitor amp, your phone 
coupler and whatever else you happen 
to need a program feed for, sooner or 
later your console's output is not going 
to do what it's supposed to do. 

Further, once you've hooked that out-
put to even one unbalanced input, or if 
any of the lines just happens to become 
unbalanced through the work of grem-
lins (I know this never happens at your 
station), you've just destroyed the com-
mon-mode noise-cancelling of the whole 
system. 
OK, you say, but the console at my 

station has a separate output for the pro-
gram feed which we use strictly for air-
chain purposes, and another output 
which we use for all the other feeds. 
Fine. But is that secondary output on the 
console really a good re-creation of the 
program feed? On many consoles, espe-
cially the less expensive ones, it isn't 
even close. And what is so great about 
taking that feed and overloading it, or 
unbalancing it? 
True, it's not your air feed, but if 

you're taping from it, it could in some 
cases get on the air later, particularly 
when you've got a remote or a news 
feed. Besides that, why feed your moni-
tors inferior material? Don't you really 
want to hear your signal at its best? Or 
would you rather have to tell people, 
"Oh, that's not how we really sound. Go 
turn on a radio and you'll hear us sound-
ing a lot better." What then, is the pur-
pose of house monitors? 

While we're talking about monitors, 
what about the air feed that you may 

be taking off your Belar and feeding all 
over your station as "the gospel truth" 
of how you sound on the air? Modula-
tion monitors are rarely designed to 
drive a large number of power amps 
spread out all over the building. They 
don't have the current drive, and are 
usually unbalanced, so at the very least 

you need a whole box of balancing 
transformers. 

If what you really want to know is 
how you sound on-the-air, then it's your 
responsibility to make sure that your 
house monitors are as good as possible, 
so that no matter where you are in the 
station, you will hear any problems 

which develop, and be confident that 
what you are hearing is really what the 
listeners hear. 
The one somewhat credible argument 

I've heard against using distribution 
amplifiers is that every additional piece 
of equipment is one more piece of equip-
ment to fail, and who needs more down-

(ADVERTISEMENT) 
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THE $250,000 CART MACHINE. 
by Ray M. Kohfeld. Pr. dent. Ramko Research 

PhaseMaster, The industry's 
most advanced broadcast 
reproduction system. 

From the beginning of the Phase-
Master cart machine project more than 
two years ago, we were convinced there 
was an electronic solution to the prob-
lem of stereo phase stability. Consistent 
stereo reproduction and machine-to-
machine compatability could be 
solved. We believed that for many cru-
cial system parameters, performance 
could be achieved in a cart system that 
would meet or exceed the best reel-to-
reel machines. 
What we didn't realize however, is 

that the development of the " ultimate" 
cart machine would cost over a quarter 
of a million dollars and take thousands 
of man-hours to ,iccomplish. We finally 
achieved what we were after— no, what 
you were after—but not without some 
very trying times. 

Early on, the goals were clear. 
By employing leading-edge technol-

ogy throughout each area of the tape 
system, we felt that the PhaseMaster 
could out-perform everything in the au-
dio chain. Right on through the trans-
mitter. The signal-to-noise, distortion 
and wow and flutter performance crite-
ria had to rival reel-to-reel specs while 
retaining all the conveniences and ben-
efits of the standard plastic tape cart. 
The major problems of tape skew and 
guidance had to be overcome in order to 
deliver a system which would, once 
and for all, take care of phase problems. 
This problem was judged by us to be 
absolutely critical for proper and con-
sistent stereo reproduction. FM now, 
and AM just around the corner. 
The final goal we set for ourselves 

was to design a cart system that offered 
automatic machine-to-machine corn-
patability—an important benefit that to 
our knowledge no other reel-to-reel, 
cartridge machine or add-on processing 

system offers. We believe that it is a 
significant factor for the broadcaster to 
be able to pickup anyone's cart at ran-
dom, record it on any PhaseMaster and 
then play it back on any PhaseMaster; 
the program material being precisely 
locked in-phase. Whatever the phasing 
of the original source, the signals will 
be automatically and faithfully repro-
duced. Ultimately, tape skew, chatter or 
even head misalignments would no 
longer be a problem. 

Side-to-side stereo shift; holes in the 
mono mix or worse yet, reception; au-
dio modulation due to tape chatter from 
the cart: major problems that we've 
lived with for years. You waste valuable 
time trying to get around it. cart manu-
facturers would like you to believe that 
its solved in their carts, programming 
and management don't want to hear 
about it, and your audiences reach for 
the dial when your station doesn't 
sound good because of it. 
To have introduced another cart ma-
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A Frill or A Necessity? 
time? But I'll take issue here too. First, 
a DA is inherently a reliable piece of 
equipment compared to tape decks, con-
soles, etc. It has few mechanical parts, 
is seldom touched by human hands once 
installed, and is relatively simple to 
build with plenty of extra capability. 

Second, it has more potential to save 

you downtime than to add to it, since, 
by isolating often as many as 8 to 10 
devices from a central feed, a failure in 
any of those downstream devices, or an 
unbalancing of any of the output lines, 
does not affect the operation of the other 
equipment. So even though the DA itself 
can, and will, fail once in a long while, 

its presence prevents the inevitable fail-
ures of downstream equipment from 
propagating through the system in the 
form of increased noise, excessive load-
ing, or outright damage to other equip-
ment. You can't do that with a resistive 
coupler without sustaining huge losses 
in signal level, and, therefore, in sig-

chine that didn't solve all these persist-
ent problems would have been negli-
gent. To say the least, another mouse-
trap. As we've stated, the goals were 
clear from the onset, but not the 
solution(s). 

Our attempts at phase 
correction: shortcuts aren't 
our way of doing things. 

When wr first looked at the problem, 
there existed only one other means of 
phase correction. This is an electro-
mechanical approach which adjusts 
head alignment for each cart prior to the 
initial recording. Although this is cer-
tainly an improvement over what had 
existed ( nothing), we felt it had many 
shortcomings. It can't correct phasing 
in real-time, the compatability factor is 
not high enough, it's overly complex-
subject to breakdowns, and it adds 
valuable, additional time to a pro-
ducer's already busy schedule of 
production. 

What about stereo matrix? 
Another approach which initially of-

fered some technical promise at the 
outset was stereo matrixing. We went 
down this road early and discovered 
that a matrix system not only added 
unwanted electronic noise ( something 
we were taking great pains to get rid-of) 
but it did very little to accomplish our 
goal of machine-to-machine compati-
bility. These fundamental drawbacks 
are inherent in this design approach 
and we eventually discarded it after 
many attempts to make it do things it 
just couldn't do. 

Cross-correlation and signal 
inIection: not the answers 

either. 
After discarding the stereo matrix ap-

proach, we researched the viability of 
mixing timing signals onto the Left and 
Right audio tracks. This was closer to 
what we had in mind but detracted 
from the end result in that the audio 
had to be reprocessed which naturally 
degraded the high quality audio we 
were aiming for. 
The third technique investigated was 

a cross correlation scheme that is essen-
tially a form of probability theory with 
user adjustments. This also was even-
tually dismissed because of its inability 
to second-guess many complex wave-
forms and the necessity to readjust for 
various types of program material. 
Although all of these approaches 

have some merit and have since shown 
up in the marketplace, the individual 
shortcomings were too much of a com-
promise of the promises to ourselves 
that we could do it better. Much better. 
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The answer! Perfect phase 
correction via the 0-track. 

The elegantly simple and totally 
unique answer to the phase-stability 
problem came because of persistence 
and, at times, downright obstinence to 
not accept anything less than what we 
set out to achieve: picture perfect phase 
accuracy and stability—an ultimate, 
real-time correcting solution to the big-
gest problem the cart system serves up 
to every broadcaster. 
The phasing (or more accurately, 

time base) correction system in the new 
PhaseMaster cart machines takes a sam-
ple of the upper ( Left) audio channel, 
encodes it and then records it on the 
cue track without interference to any 
other information. Upon playback, the 
encoded signal is reconstructed and 
compared to its mate on the upper track 
so that we now have two identical sig-
nals to compare with each other. This 
has been the key. We are now able to 
compare apples to apples. Dissimilar 
information normally found in Left and 
Right audio is no longer a limiting fac-
tor. After these two identical signals are 
compared by a clever signature-deter-
mining circi. it, a control signal is de-
veloped. Any time-base differences be-
tween these signals are applied via 
control signals to timing circuitry in 
both the Left and Right audio for correc-
tion. The result? Phase correction in 
real-time... measured in microseconds. 
The heads, the tape or both can 
severely out-of-whack and the Phase-
Master's phase compensating electron-
ics don't care. The audio can be com-
plex, sinousoidal or recorded only on 
one track. 
You can record your program mate-

rial on any PhaseMaster Record/Play 
machine and rest assured that it will 
reproduce exactly like the original 
source no matter it be across the hall or 
across the world. 

Control instrumentation technology 
helped us find the solution and we're 
now preparing for patent application. 

Compatability with your 
. present system. 

The new PhaseMaster also offers you 
compatability with all your present, 
previously recorded carts. An easy 
transition can be made at your own 
pace without having to rerecord your 
station's entire library. To state it sim-
ply. PhaseMaster now gives you a pro-
fessional R/P system without the draw-
backs you've grown accustomed to. 

Last, but not least, the best medianical 
design you've ever seen. 

The deck is a a/8" casting for stability. 
with a stainless steel cover plate for 

(ADVERTISEMENT) 

wear-resistance and EMI shielding. A 
crystal-controlled D.C. servo motor in-
sures timing accuracy to within 
±0.05% and, practically no heat gener-
ation. The speeds are field selectable: 
33/4, 71/2 , and 15 ips. 
Your carts are securely held in posi-

tion by the edges to prevent distortion, 
using spring-loaded rollers. Insertion 
and withdrawal is smooth and positive-
feeling. The machined head stack is 
rock stable, and we've included inter-
nal illumination for periodic inspec-
tions and maintenance. There are no 
microswitches to break or jam—and 
never any start-up wow because the 
motor is started by an optical sensor as 
you begin to insert the cart. To keep 
damaging heat away from the tape, the 
capstan is ceramic. And bearings have a 
longer life because the motor doesn't 
need to run continuously due to the cart 
sensing design and the ability of the 
motor to reach full speed by the time 
the cart is fully inserted. The pinch 
roller is engaged by an adjustable 
air- damped solenoid with a teflon 
coated plunger for fricton-free, quiet 
operation. 
On the PhaseMaster R/P machine you 

get front panel switch selectable inputs: 
integral diagnostics for fastei, easier 
maintenance: three cue tones are stan-
dard. An automatic 41/2 digit timer is 
standard. Left/Right audio plus phase 
analysis solid-state meters, motor " out-
of-speed" and "already played" indica-
tors are standard, too. 

With the kind of performance 
we didn't compromise. 

We've set new standards for wow and 
flutter: .04-.07%. The amplifier's signal-
to-noise is —65dB utilizing dynamic 
noise reduction without companding 
or expansion. Frequency Response is 
±1.0dB. And, of course, there's bal-
anced I/O's and a + 25dBm output 
capability. 

It's been worth the wait. 
We call it the $250,000.00 cart ma-

chine. That's what we invested on our 
bottom line to engineer a system that 
you can have for less than $1,400.00" 

Call us collect at (916) 635-3600 or 
contact your Ramko sales rep for more 
information and a schedule of when 
you can have a free, two week trial of 
PhaseMaster—the industry's most ad-
vanced broadcast reproduction 
system. 

• PhaseMaster playback machine. Prices subject 
to •• hange without notice. 

Engineered For Your Bottom Une. 

RAIVIKCI • 
Ramko Research, 11355-A Folsom Blvd., Rancho Cordova, California 95670 (916) 635-3600 
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nal/noise performance. In a direct-
coupled system, you can't do it at all. 

Third, if you're going to go with the 
reliab lity argument in its pure form, 
then you've also got to throw out your 
processors, your jack fields, and the "ex-
tra" bays on your FM antenna. The 
point is that we do have some very reli-
able DAs on the market so the possible 
downside of using a DA is heavily out-
weighed by the benefits of its use. 

Look for 
What should you look for when buy-

ing a DA? Look for the same kinds of 
things you look for when buying other 
audio equipment. First, it should be vir-
tually transparent, soundwise, from in-
put to outputs. This means low distor-
tion (THD and IMD), high S/N ratio, 
and excellent frequency response. 
Our ADA-8 distribution amps typi-

cally show less than 0.01/THD or IMD, 
with a worst case THD of 0.05, and 
worst case IMD of 0.01/ We get at least 
74 dB S/N from a typical 0 dBm line 
level input, and we're better than ± 1/4 
dB or response from 20 Hz-20 kHz. 
Another very important spec is out-

put isolation. This is measured by feed-
ing a signal back up one of the outputs 
and measuring its level on a parallel out-
put. Thus it is a good indicator of how 
well the amp protects downstream de-
vices from each other's failures. Here we 
typically read — 80 dB on our units., 
One spec which is often overlooked is 

output drive capability. This gives you 
a good indication of how much abuse the 
amp can take before it fails. A good DA 
should be able to sustain total shorting 
and grounding of all of its outputs simul-
taneously, with full input drive, for a 
reasonable (longer than instantaneous) 
amount of time. Our DAs will. 

Unfortunately, some DAs seem to 
crater at the mere hint of an improper 
output condition (like an unexpected un-
balanced line), which leads some engi-
neers to argue that DAs simply are not 
reliable. Obviously, one bad design 
should not condemn the entire industry, 
but it never hurts to ask someone whc 
owns a particular DA for a recommen-
dation, or to try it yourself if the manu-
facturer will let you have one on ap-
proval. 

Similarly, we hear reports of somc 
brands of DAs which act like AM or F1V' 
radios when in the vicinity of a trans-
mitter. Here again, you're probably bes 
off trying one before you fill your rad 
with half-a-dozen imitation air monitors 

Other concerns 
Of course, DAs are available in all 

sizes, shapes and configurations. In gen-
eral, those with individual level controls 
on each output are more expensive than 
those with a single level control for each 
input channel. This is not only because 
of the cost of the additional controls, but 
because these units generally must have 
a separate output stage for each output 
control. 
DAs without individual output con-

(continued on page 16) 
s" 
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In The News 

More Daytimers 

AM & FM Happenings 

Washington DC ... In mid-June the 
FCC decided to accept applications for 
new daytime radio stations to be opera-
ted on the 25 clear channel Class I-A fre-
quencies. These new stations would all 
be located within the night interference 
protected service area of the clears whose 
frequency the new stations would share. 
The Commission furthermore stated it 

would accept applications for increased 
power by daytimers in the same circum-
stances. The FCC believes this move 

would meet, at least partially, the de 
mand for new daytimers and for power 
increases for existing stations, while at the 
same time not jeopardizing clear channel 
objectives. 

Daytime stations, according to the 
FCC, can operate in the sizeable zone be-
tween the daytime and nightime clear 
channel service areas without precluding 
potential fulltime operations. Additional-
ly, these daytime operations will not 
compromise c-insiderations in clear chan-
nel negotiations with Canada. 

In 1980 the FCC changed its longstand-

ing rules governing the clear channels to 
permit fulltime stations to operate on all 
the clear channels, while maintaining the 
Class I-A stations' reliable nightime areas 
of 1,500 miles diameter. The FCC esti-
mates 125 new fulltime stations could be 
established on the clear channels, and 
about 300 applications have been re-
ceived thus far. 

In 1980 the Commission deferred ac-
tion on daytime stations, since it intend-
ed to consider separately the question of 
daytime protection to the clear channel 
stations. The FCC also wanted to leave 

Can a 5KW Broadcast Transmitter 
be no bigger than a fridge? 
Yes, if it's totally solid state. 

It does sound unlikely, 
doesn't it? Since no-one's 
done it successfully before. 

But we've got used to 
surprises at Nautel. 

It's taken us several y 
of intense research. But 
AMPFET 5KW totally solid 

state broadcast transmitter 
measures 25" x 25" x 78". 

(Usually they dwarf a room 
measuring 10 feet by 6 feet.) 
Oh, yes. We have a 10KW 

model too. (Actually that 

R.R. #1 Tantallon 
Nova Scotia BOJ 3J0 
Phone (902) 823-2233 
Telex 019-22552 

takes up a bit more space. A 

21" x 23" x 16" cabinet 
stands alongside the main 
cabinet. And that's it.) 

The Size is Unique 

So is the Reliability 
The answer lies not only in 

the replacement of 
temperamental tubes by 
Power FET's. 
We at Nautel have 

perfected what we call the 
concept of Integral Modular 
Reserve ( IMR). 

This means that failure in 
one or more of our modules 
causes a reduction in power 
but no OFF-AIR condition. 
And repair or replacem nt 
can be effected at any 
subsequent sch ed 
transmitter s 

The 
Our oratory tests prove 

effi iency. With our 

FET 10KW transmitter, 
ou save 60,000 kilowatt 

hours per year. 

Also, there are no 

expensive tubes to replace. 
And we've eliminated the 

need for a standby 
transmitter. 

And the Safety 
Our transmitters operate 

on 70 volts. ( Against some 
5000 volts.) So your staff are 
not exposed to hazardous 

high voltage areas always 
associated with tubes. 

Astounding? 

really. Tak our 
proven d. In 1970 
we re the first ever 

ered, low voltage, 
solid state radio 

acon transmitters. 
They are now dotted right 

across the world in the 
aviation, nautical, and 
communication fields. For 
they are as reliable in the 
tropics as they are in the 

Arctic. 

And eleven years later our 
competitors still haven't 
come close. 

The AMPFET 1,5 and 10 Series 
of totally solid state medium wave 

broadcast transmitters. 

Totally new. Another Canadian First. 

nautel 

201 Target Industrial Circle 
Bangor, Maine 04401 
Phone (207) 947-8200 
Telex 94466 

July 1982 

open the question of possible unlimited 
operation by existing daytime stations on 
the clear channels. 

FM channel assignments 

Washington DC ... The FCC recently 
streamlined and updated its FM assign-
ment policies and procedures to speed up 
processing of petitions for channel rule-
makings thereby expediting service to the 
public and to the petitioners. 

This rulemaking, taken in late May, 
recognizes that many changes have oc-
curred in the 20 years since the Table of 
Assignments was adopted and that cur-
rent FCC policies and requirements are 
outdated and cumbersome. 

First aural service will be given highest 
priority with co-equal status given second 
aural service and first local service. These 
priorities rank the relative importance of 
the service to be provided. 
The number of FM channels available 

to a community was deleted and the Ber-
wick Issue, which concerns whether the 
party involved really intends to serve the 
designated community or a larger one 
nearby, will no longer be used. 

If no interest is shown in the com-
munity where preclusion would' occur, 
the proposal will be considered without 
regard to its preclusive effect. Preclusion 
refers to the fact that assigning a given 
channel precluded assigning that channel 
and adjacent channels in the same general 
area. 
The rulemaking deleted the policy call-

ing for making only Class A FM assign-
ments to smaller communities and Class 
B or C to larger ones and dropped the 
policy against assigning two different 
classes of channels to a particular com-
munity. The policy of not assigning a 
channel to avoid a comparative hearing 
has been dropped, and in cases where the 
status of a community is not in issue, the 
FCC eliminated the requirement for 
demographic data. 
The Commission said these changes 

can relieve parties of filing burdens and 
delays, benefit the public through early 
institution of additional radio services, 
and reduce the FCC's administrative and 
cost burden in rulemakinR requests. 

Passive 
Busses 
(continued from page 3) 
cause it will feed an active summing net-
work only from one side of the differen-
tial output. The other side of the differen-
tial output should be left open; you can 
also make use of this extra isolated unbal-
anced output. 
One thing to watch for when feeding 

active summing networks from output 
transformers are effects on the frequen-
cy response caused by the reactive nature 
of the transformer output characteristics. 
You can find more detailed informa-

tion in the "IC Op-Amp Cookbook" by 
Walt Jung. It's a "cookbook" that should 
be within easy reach. 
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Type Acceptance Filed 
On April 27, 1982, we filed a request for Type Acceptance. According to reports, this 

was the first such request submitted to the FCC. 

On issuance of a Type Acceptance the following stations will initiate AM Stereo operation: 

• Baltimore/WFBR 
• Boston/WBZ 
• Chicago/WLS 
• Ft. Wayne/WOWO 
• Kansas City/KMBZ 
• Los Angeles/KHJ 
• New York/VVNBC 

• Omaha/WOW 
• Philadelphia/WFIL 
• Pittsburgh/KDKA 
• Salt Lake Citv/KSL 
• San Antonio/kTSA 
• San Francisco/KFRC 
• Washington, D.C./WMAL 

These stations have procured our initial production units and, 
as you know, other major stations* will be installing the equip-
ment as soon as it is available. Since many of these stations 
are No. 1 in music, in their cities, we believe that as soon as 
receivers become available the "marketplace" selection pro-
cess will be firmed-up, leading to what we hope to be the selec-
tion of a single system as a de facto standard in the United States. 
After some 20 years of delay, the Fowler FCC "marketplace" 
decision has surely gotten things moving. I believe, within six 
months it will be all over and AM will be on its way to its new 
quality image. No new broadcast technology I know of, in-
cluding color TV and FM stereo, ever moved as fast. 

RECEIVERS. We are pleased to report the initiation of con-
versations with almost every major receiver manufacturer in 
the US and in the Far East. It is our belief that AM Stere» can 
provide AM radio a brand new image, especially if better qual-
ity receivers are made available.** The receiver manufacturers 
have been forced to produce narrowband receivers because of 
spectrum congestion. Receivers are designed to meet "worst 
case" interference situations. For car radios this has driven fre-

quency response down to 2.2 kHz (6 db)! Instead of curing the 
problem, this narrow banding of receivers has caused broad-
casters to use unusually high amounts of pre-emphasis, further 
aggravating adjacent channel interference. 

NEW SELECTIVITY. We are now providing receiver 
manufacturers with information concerning our new patented 

techniques of "Asymmetrical Sideband Selectivity." This type 
of selectivity, besides being inexpensive and easily integrated, 
automatically adjusts selectivity to optimize signal to adjacent 
channel interference. As an example of how this system works, 
if a listener to your station drives far from the station during 
the daytime, when you have little adjacent channel interference. 
his receiver will remain broadband providing high fidelity recep-
tion. On the other hand, if the listener drives at night to a loca-
tion where, say you have interference 10 or 20 kHz below your 
carrier frequency, the receiver will sense that interference and 
drop the lower sideband response. Assuming that your in-
terference is not serious above your carrier frequency you will 

still get reasonable quality under such conditions. In other words. 
this new patented system adapts automatically to interference. 

PERFORMANCE OF OUR SYSTEM. We guarantee that 
the system will provide: 
1) AM Stereo without the loss of a single mono listener. No 

loss of modulation or coverage. 
2) Stereo listeners on the first day you initiate stereo broad 

casting. (FCC record incorporates reports of better sound 
with two conventional radios than competitor's special 
expensive receiver.) 

3) Stereo reception to your 0.5 mv contour free of: 
(a) Clicks and pops, 
(b) stereo ghosts, 
(c) stereo platform sway motion, 
(d) unusual antenna problems. 

MORE TO FOLLOW at a later date. Your comments would be appreciated. 

*See May 1982 ad in Radio World for partial list of stations. 

**We have been granted permission to announce that we are presently 
negotiating with three US manufacturers; McKay Dymek, Mura Corpora-

tion, and Radio Shack/Tandy Corp. As you will note from reviewing our 
free booklet. entitled "What they say about the Kahn/Hazeltine stereo 
system", the Sony Corporation (which evaluated all 5 of the stereo systems) 
has given us excellent grades. 

Kahn Communications, Inc. • 839 Stewart Avenue • Garden City NY 11530 • 516-222-2221 
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And AnotherThing! 

2nd Thoughts on Composite Clipping 
by Mark Durenberger 

Minneapolis MN . . . I'm having second 
.thoughts about Composite Clipping 
which I'd like to share with you. A few 
weeks ago, tired of the phase-rotated 
sound at our FM stations, we began a 
general hands-on review of audio pro-
cessors available off the shelf. 

In a few days the lab was occupied by 
demo units from here and abroad and we 
had a lot of fun learning what the manu-
facturers were up to. We also learned 
quite a bit about the state of the "art" of 
quality control. 
On the heels of a couple of weeks' ex-

perimentation with a full-fledged radio 
station, complete with stereo generator, 
STL, exciter, mod monitors and tuners 
we thought we had a pretty good han-
dle on what we could do with audio 
processing circa 1982. 

The new breed 
But then we once again entertained a 

suggestion that we try the new breed of 
composite clipper which "did not disturb 
the pilot" and whose action was "inau-
dible." When you try a clipper which 
sounds better than any other you've tried 
you immediately look for the trade-offs. 
From what we saw and heard I have fair-
ly or unfairly drawn condusions which re-
inforce my dislike of composite clipping. 
The claim of "not adding distortion" 

cannot be made by any composite clip-
per manufacturer! One of the more ob-
vious distortions: in the presence of a lot 
of L + R, predominantly mono material, 

clipping products (harmonics) are shov-
ed into the L — R. When material is 
predominantly L — R, difference-
frequency IM shows up in the L + R. 

There are more valid reasons for not 
clipping the baseband but it all leads you 
back to second thoughts about why the 
clipper is needed in the first place. When 
we were first introduced to composite 
clippers we were told that they were ab-
solutely necessary to take care of the 
overshoot in an Su, system. 
Somewhere along the line you see, we 

all believed that the SU had to pass per-
fect square waves if they followed the au-

dio processor clipping. This is not true. 

Proper design 
Correctly band-limited audio will not 
ring an SU. It all comes down to pro-
per filter design in the processor. 

If the RMS section is adjusted to do all 
the work of controlling audible energy, 
and if the following soft or hard clippers 
are properly adjusted, then a carefully-
designed filter can be installed to remove 
many of the clipping products. And the 
Su, and transmitter aren't subjected to 
such severe steep wave-front informa-
tion. The result is less peak flashing. 

Distributed clipping is one approach to 
proper integration. Another is a "final fil-
ter" just ahead of the SU. 

That leaves the sole purpose of a com-
posite clipper to increase clipping densi-
ty and "loudness." You can do much the 
same thing in the main processor clipper, 
can't you? Leaving the pilot and the ster-
eo baseband alone! 
Buy a composite clipper if you can't get 

that extra clipping density elsewhere, but 
expect artifacts. And after you've tired of 
this approach, go into the master clipper 
and do the work there, in conjunction 
with some good filters! 

............................................................................................................................................................................................ 

Debate On The Phase Chaser 
(continued from page 7) 
"What is the audible consequence of in-
serting a Phase Chaser?" and the second 
is, "Is the music from disk affected?" Each 
can be separately dealt with. 

Except for a 15 microsecond group de-
lay, there is no audio change with the use 
of the Phase Chaser in the program line. 
Since the voltage-controlled time-shift 
network is not digital, but is approxi-
mated by using cascaded all-pass phase-
shift networks, the distortion and signal-
to-noise specifications are as good or bet-
ter than present-day equipment. 
The use of transformerless active-bal-

anced inputs and outputs further insures 
uncompromising performance. The short 

Waiting for your new 
Optimod 8100A? 

1 61iik161:: ;e • e 
OPT IMOD- FM 

«boa 

Why wait—call PRS today. 2-3 week delivery from 

date of order. We have 5 Optimod 8100A's 
waiting to be delivered from Orban. These will be 

sold on a first come, first served basis. Call to 

reserve your 8100A today and save $100 with this 
ad—special price $4295. 

Professional Recording & Sound 
1616 Soldiers Field Road Now Call Toll Free 

Boston, MA 02135 (617) 254-2110 800-343-3001 

15 microsecond group delay has no per-
ceptible effect; this delay is the zero-point 
(or baseline) delay through the Phase 
Chaser when no time correction is ap-
plied. 

If this delay is a concern to the purist, 
then the majority of filters, equalizers, 
and amplifiers would not be acceptable 
in the program line. Most limiters, com-
pressors, and "processors" would be cer-
tainly disqualified. 

Is music from disk affected? No. And, 
the mono rendering is phase-correct as 
long as the disks contain properly record-
ed stereo material. Improperly recorded 
material can exist in two classes: older re-
cordings originally done in monaural and 
"synthesized" to create a stereo effect, 
and recordings which by themselves are 
not mono-compatible. 

Examples of the first are some so-called 
"Oldies" albums which create a type of 
"fake" stereo generated from original 
monaural music. This type of material 
usually contains intentional left-vs-right 
time shifts and abundant filtering and 
phase-to-frequency errors. Examples of 
the second are harder to find but do oc-
casionally exist. " 

In modern multi-track recording tech-
niques some material is intentionally or 
mistakenly recorded out of phase, par-
tially or totally. One known case in-
volves a recording in which one of two 
vocals is recorded in-phase and the other 
vocal is recorded exactly out-of-phase. 
The stereo rendering has both vocals, 
whereas the mono rendering has only 
one! 
The Phase Chaser will not correct this 

situation. The rationale used by the rec-
ord company is that an unusual psycho-
acoustic effect can be created ( in stereo, 
that is). 

• Will the Phase Chaser correct a fix-
ed phase error? Yes. But the Phase 
Chaser was principally designed to 
remove a changing phase error such as 
in stereo cart playback. From the factory, 
the Phase Chasers are adjusted to return 
to zero phase error with no signal ap-
plied. Dynamic phase fluctuations 
around this zero-point are corrected. 

The Phase Chaser, however, can be 
adjusted to compensate for a known fix-
ed phase error using the "offset" ad-
justment (which is internal). It's possible 
then to correct a fixed stereo phase error 
in telephone lines or an STL. 
The Phase Chaser will return to this 

new "zero-point" with no signal applied. 
Phase fluctuations around this new zero-
point are corrected in the usual manner. 

• Why does the Phase Chaser do so 
much for such a low cost? The greatest 
cost is in the cross-correlator. This part 
of the Phase Chaser is essentially an 
analog computer. That is, the audio 
signals going in are treated as time-series 
data. Two particularly expensive IC's are 
used in the cross-correlator which per-
form the algorithm and which are also 
carefully matched. 

Laser-trimmed opamps are used in the 
error-correction feedback loop in the in-
tegrator portion. This ensures a negligible 
long-term drift in the accuracy of the 
phase correction. Furthermore, low-
temperature-coefficient, high tolerance 
resistors and capacitors are used in the 
all-pass filters to keep the audio phase 
match stable. 

Although the Phase Chaser is small, it 
is an efficient, high grade instrument. 

• What precautions need to be obser-
ved in the installation of a Phase Chaser? 
If in the stereo pair of lines the phase er-
ror changes inconsistently as a function 
of signal frequency, then the phase pro-
blem is not easily solved. This situation 
exists if one channel is equalized dif-
ferently than the other. Filters and many 
processors are phase-shift networks. 
To phase match the stereo lines, the 

system transfer characteristics (spectral 
response) should be identical between the 
left and right channels before applying 
the Phase Chaseer. Filters can, of course, 
be used, but the left and right channels 
should have the same phase to frequen-
cy responses. This is true for the cart and 
reel record-playback process as well as 
other stereo lines. 
(Ed Note:For more information the au-
thor can be contacted at 303-442-3231.) 

"lb 
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CHOOSE THE WRONG 
AM STEREO SYSTEM AND 
EVERYONE IS BOUND 
TO HEAR ABOUT IT. 

What they'll hear will tell them that you chose a sys-
tem that doesn't provide the ultimate in AM stereo today. 

Choose Motorola's C-QUAM system and everyone 
will be happy. Because, as many broadcasters are 
starting to see, we believe there are good reasons why 
C-QUAM is the best AM stereo system. 

Most important is the fact that it delivers better AM 
stereo over the widest range. 

For example, C-QUAM performs better because 
it has lower sensitivity to noise, mistuning, interference 
and incidental phase modulation in the system. 

C-QUAM offers a "cleaner" signal under adverse 
receiving conditions. 

C-QUAM has consistent pilot tone recognition. 
And, of all AM stereo systems, C-QUAM is one of 

the least expensive and easiest to manufacture stereo 
receivers for. 

Our integrated circuit decoder has no adjustments, 
and therefore quality control in the finished receiver 
can be higher. 

So, when you're evaluating AM stereo systems, 
don't make any snap decisions. Consider the system that 
will satisfy your listeners first. C-QUAM. From Motorola. 
For more information, call Dick Harasek, 312/576-3591. 

Í--AAD MOTOROLA A World Leader in Electronics 

dr. 
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Engineering Management 

One + One 
by John M. Cummuta 
KNEI/AM-FM 'Waukon 

Lansing IA . . . Just as it takes 4 suits to 
make a full deck of cards, Richard 
Wood and his 3 associates have com-
bined their varied talents to serve upper-
Midwest broadcasters from their bases 
near Madison WI. Wood, who operates 
Skyline Communications, Ltd, special-
izes in antennas and towers for TV and 
FM radio stations. But, in concert with 
Jim Crooks of Broadcast Communica-
tions Services and two of their col-
leagues, he provides complete power-
panel-to-antenna-beacon service. 

Previously we talked with Mark Per-
sons of Brainerd MN who goes it on his 
own, servicing around 30 client stations. 

fit This time we'll look at a different ap-
proach to filling some of the cracks that 
may open during this period of evo-
lution in radio broadcast engineering. 

Background 
Whereas Persons grew up under the 

wing of a broadcast consulting engineer, 
Wood logged most of his miles in 2-way 
radio. A few years ago he entered 
broadcasting as an engineer with WIBA 
in Madison. "I was working with 
WIBA," he says, "and I could see when 
I began there- that union organized 
broadcast engineering was doomed, 
because there was no apprenticeship 
program." 
He then began to branch out and took 

his technical knowledge and newfound 
broadcasting experience and worked as 

a 20-hour-a-week contract engineer for 
WMAD/Madison. He has since work-
ed that down to 10 hours a week and 
counts WMAD as one of many clients 
whose engineering needs are met by this 
entrepreneur. 

After 2 years in contract engineering, 
Wood analyzes his approach to the bus-
iness differently than the all-around 
engineer. Because of his experience in 
2-way radio, he feels more confident in 
the RF area and is admittedly "still lear-
ning" the wiles of audio. He specializes, 
most of the time, on transmission lines, 
towers and antennas. He's proving that 
you don't have to be Marconi to pro-
vide a needed and appreciated service 
for the radio and television broadcaster. 
You can band together with other 

engineers whose talents and experiences 
compliment yours. This pool-of-talent 
concept may prove to meet the eco-

Three! 
nomic needs of both the engineers who 
decide to stay in the under-paying world 
of broadcasting and the budget minded 
broadcast manager. 
Wood, however, does not see con-

tract or field service engineers replacing 
the total engineering effort at the station 
level. "I'm in agreement with Mark Per-
sons that the station should maintain a 
Chief Operator to take care of the day-
to-day maintenance. They shouldn't try 
to just have someone who comes in 
every few weeks," he says. 

Other trends 
Another trend that Wood sees as dan-

gerous is a tendency for some managers 
to interpret recent FCC actions to be 
saying that radio can now operate near-
ly maintenance-free; that money need 
not be "wasted" in this area. He gave the 
example of one medium market station 

he's familiar with that employed 14 en-
gineers 10 years ago, cut that to 7 when 
they went combo, and now they only 
have 2. "If management doesn't put the 
money into the operation to allow it to 
maintain itself, it's hopeless," says 
Wood. 

Unlike many who believe that the 
FCC will be forced by manpower restric-
tions to devote even less time to enfor-
cing the technical standards, Wood feels 
that the commission may capitalize on 
the new laissez-faire environment. "The 
FCC is going to take advantage of 
managements that are reducing their 
engineering staffs," he says."Whereas 
in the past the FCC would talk with the 
engineer and work things out, they're 
not going to talk with the manager: 
they're going to fine him. They may not 
increase their inspections, but they will 

(continued on page 19) 

Headphones for Broadcasters 
by Robert H. Lowig 
Beyer Dynamic 

Hicksville NY . . . In the March issue of 
Radio World I discussed the basics of 
microphone applications in broadcasting. 
As stated, the microphone is usually the 
first link in the audio chain. Oddly 
enough the headphone in many cases is 
the last link in the chain, solving a multi-
tude of problems where loudspeaker 

SIMPLY RELIABLE 
In More Ways Than One 

Howe 7012A 
• Exceptional versatility in a compact package 

• Automatic monitor fade when mic is turned on 
• Molex connectors for fast easy hook-up 
• No audio through main faders or program audition keys 
• Individual adjustable levels for each mixer 

• Excellent price/performance ratio 

A console designed 
for broadcasting of 
the '80s. 

Now Call Toll Free 
800-343-3001 
Professional Recording & Sound 

Good Advice affects 
the success of your 
activities, which 
directly affects the 

success of ours. 

Proles:bonds 

hieing 
Professionals 

1616 Soldiers Feed Rood. Boston, MA 02135 (617) 254-2110 

monitoring is impossible. 
There are many types to choose from: 

open air, closed systems, and even bass 
reflex headphones. All serve the same 
purpose, affording the broadcaster a por-
table private monitoring system. 
Headphones are electro mechanical de-

vices that convert electrical energy into 
acoustical energy. There are 2 transducer 
types that perform this function, dynam-
ic and electrostatic. 
The dynamic type is by far the most 

popular. In this type of transducer a coil 
of wire is mounted to a diaphram with 
the coil suspended in a magnetic field of 
a permanent magnet. 

Electrostatic case 
Electrostatic headphones work on the 

same principle as condenser micro-
phones, only in reverse. There is a fixed 
backplate that is polarized by an exter-
nal DC power supply as well as a 
movable diaphram. 

Since electrostatic headphones require 
an external power supply, they are not 
popular for broadcasters. This being the 
case, we will cover the dynamic type of 
headphones available. 
The closed system: This type of dy-

namic headphone traps a volume of air 
between the ear and the transducer be-
cause of an ear cushion that surrounds 
the ear and is pressed firmly against the 
head. There are two advantages to this 
system. 

First, it attenuates the outside ambient 
room noise by approximately — 24 dB. 
This gives the user a sense of isolation 
and allows him to monitor without exter-
nal distraction of noise. Likewise, this 
system prevents sound from escaping, 
allowing the user to monitor in locations 
where loudspeakers are prohibitive. 
The open system: In this system the air 

is not trapped between the diaphram and 
ear as the ear cushion (usually foam) sim-
ply rests on the ear. The user will still ex-
perience the feeling of being in touch with 

his surroundings. 
The semi-open design: This headphone 

utilizes the best features ot the open and 
cic:4d system. An ear cushion that en 
closes the ear is used but the rear of the 
transducer housing maintains openings to 
the surrounding air. The results is a bet-
ter bass response than the open system, 
while still maintaining a feeling of being 
in touch with room surroundings. 

Bass reflex 
The bass reflex type: This headphone 

design is relatively new and incorporates 
a closed design that utilizes the same prin-
ciple as the bass reflex loudspeaker. 
Soundwaves generated from the back-
ward motion of the diaphram are chan-
neled through a series of ports that re-
route the soundwaves to exit at the front 
of the diaphram. 

These ports are designed at a given 
length, allowing the soundwaves to exit 
at precisely the same time the diaphram 
moves forward. The result is reinforced 
bass response. 
Comfort is important. How a head-

phone feels is important in making a se-
lection. Ear cushions play an important 
role in determining the fatigue factor of 
a headphone. Closed systems tend to be-
come bothersome after long periods of 
wear, because the ear pads are tightly 
pressed against the head. 
Open systems simply rest on the ears 

and are usually lighter. However, bass 
response is compromised. The semi-open 
design is the best of both worlds, being 
quite comfortable, while still maintain-
ing good bass response. 

Ear Cushions come in 2 types, super-
aural and circumaural. All closed system 
headphones use circumaural ear cushions 
that completely enclose the ears. 

Semi open types also use circumaural 
ear cushions, but are not pressed to the 
ears. The open type use superaural ear 
cushions that rest on the ear and are by 
far the most comfortable. 
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Engineering Management: Joining Forces 
(continued from page 18) 
likely fry the Ines they catch, so the 
word gets around." 
Wood believes that in today's world 

of broadcasting there are more and more 
managers seriously looking at doing 
without a fulltirne engineer. He says that 
these managers must still have someone 
on the staff who can at least ask intelli-
gent questions and give reasonably ac-
curate answers over the phone, and who 
can do minor maintenance and pre-
paratory repair.: before the field service 
engineer arrives. He believes that field 
service engineering comes in all flavors 
and the management has to decide just 
how much of their technical work they 
want done in-house and how much they 
want to pay outsiders for. 

Even the technically oriented manager 
should resist the urge to try to do every-
thing himself, Wood cautions. "Some 
General Managers see this as an oppor-
tunity to cut overhead, but if they go 
too far with it they could put themselves 
out of business," he says. 
Wood charges $25 an hour for 

straight field service work and $50 an 

Hidden Costs 
(continued from page 3) 
packaged program. This is done to ob-
tain a simple understanding of what the 
program will do. Initial, actual oper-
ation of a program is also time-consum-
ing, since you will make mistakes. Learn-
ing programs is a slow, time-consuming 
process. 

Reading a manual is not like casually 
enjoying the latest best-seller. Software 
documentation is improving, but man-
ual writing is one of the weakest areas 
in the industry. 
Many software houses rely on their 

program authors to also write the man-
ual. This leads to terse, often technical 
descriptions not easily understood by 
users. Software authors are sometimes 
too close to their products to be able to 
successfully translate their work into ef-
fective instructions. 

Combating overkill 
Microcomputers can be labor-saving 

devices when properly applied to time-
consuming tasks. Good software can 
save many hours in activities ranging 
from electronic calculating to accouLt-
ing and word processing. You can or-
ganize contest winner lists, keep inven-
tories and do the payroll. 
A smart manager recognizes all of the 

costs and carefully evaluates each pro-
ject. Frankly, some infrequent or mar-
ginal tasks are better done without com-
puterization. 
The presence of an inexpensive micro-

computer system will not justify the hid-
cen labor and supply expenses for those 
jobs that can really continue to be per-
f Drmed manually. It is foolish to make 
t'le proverbial mountain out of a mole 
hill. Every potential microcomputer ap-
plication should be tested for potential 
overkill! 

hour for antenna and other tower work. 
"It's a lot more than me and my belt," 
he says. "I've got the spectrum analyzers 
and time domain reflectometer. I don't 
just climb up there and say, yeah it's 

Among Wood and his colleagues they 
have about $25,000 in test equipment, 
but he says you can start out with less 
than that. It might even be possible to 
work out an arrangement with your pre-
sent station manager to use or rent his 
test equipment in a field service side-
business. 

Wood says that if you want to branch 
out, the main element of success is an 
openness with your present brss. "You 
have to be right up front with your 
manager, because sales and program-
ming are so cut-throat and secretive, 
that it's hard for him to understand that 
engineers can talk with one another and 
help one another." he says. 
The point is that if you have the con-

tacts and believe that you "know it all" 
when it comes to engineering, you 
should feel free to strike out as a field 
engineer. But if you're not yet the all-

around electronic wizard you hope 
someday to be, you can still provide 
valuable support to the broadcasters in 
your area. 

This can be done by your serving 
them only in the areas of your direct ex-
perience, or like Richard Wood, joining 
with others whose backgrounds compli-
ment yours and offering the full spec-
trum of broadcast engineering services. 
In any case, there are stations out there 
in bad need, and your phone call or let-
ter might lift a management burden and 
open a new career door simultaneously. 

DISTRIBUTOR DIRECTORY 

The following is a listing of distributors that serve the broadcast in-
dustry and who would be glad to help you with any of your equip-
ment needs. Contact any of them directly, and they will send you 

their literature or line cards. 

ÇHY JAMES 
The Audio Professionals  

AKG 
Ampex 
Broadcast Etec 
Crown 
dbx 
Delta Labs 
HME 
Lexicon 

Orban 
Otari 
Quantum 
Ramsa 
RIS Weems 
Tascam 
UREI 
Ursa Major 

Neotec 
And a whole lot more 
Call Henry or Tom 

31Z-994-0934 
Michigan 

800-482-2291 

2839 Boardwalk 

Ann Arbor, MI 48104 

LINITECI TAPES 

of AMERICA 

Check our Prices on: 

• Cetec Vega • Revox 

• AKG • Micro-Trak 
• Autogram • Eurnig 
• Inovonics • UREI 

• Otan i • Ursa Major 

• Beim 

Box 1193. Grand Junction, CO 

Call Collect 303-242-0405 

Mao. Seallen 
Mar . • 
sr as OW a 

.• M. • 
e. see a • 

14:: :MA: 
6015•1 -Nan 

NORTHEAST 
BROADCAST 
LAB INC 

• Electro-Voice • Russco 
• Marathon • Scully 
• Moseley • Scala 
• Marti • Shure 
• Micro-Trak • Stanton 
• Orban • Tapco 
• Otan • Technics 

P.O. Box 1176 
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518-793-2181 
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OTARI A&DR 
LEXICON AKG 
ORBAN DOLBY 
EVENTIDE TECHNICS 
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CROWN TASCAM 

Competitive prices • • Prompt 
service, Pius acoustic design 
and consultation service 

. 16055 Ventura Blvd. Ste 1001 
Encino, CA 91436 

213-995.4175 

audiotechniques... 

• MCI 

• Crown 
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• Lexicon 
• AKG 

• Technics 
• Stanton 
• UREI 
• Dolby 
• MRL 
• Eventide 

Serving the professional 
audio industry. 

652 Glenbrook Road 
Stamford CT 06906 

800-243-2598 

OWEN VALLEY 
Broadcasters Inc. 
The Radio Doctor 

FM, 1V, LPTV 
Searches, Applications 
AM/FM Field Work, Proofs 

Reasonable Rates 
Top Quality Work 

7391 W Highway 46 
Ellettsville IN 47429 
812-876-5927 

Your Best Buys 

are at 

RADCOM 
Towers, Transmitters, 

Coax, antennas, Studio, 

Automation, RPU & SIL 

CALL TOM BUTLER 
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RADCOM, INC 
PO Box 191 

Eureka Springs, 
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If you're the one who runs the station, 
read this ad. 

Otan MTR 10 Series Professional Two and Four Channel 
Production/Mastering Recorders 

Okay, we know you may not be 
impressed that these machines 
are the hottest to hit the pro-
fessional audio industry this year 

Or care that two years of 
research went into the Auditro-
nics 200 Series On-Air Console. 
Possibly the most reliable, simple-
to- use broadcast mixing 
console yet. 

Or stay awake nights 
wondering how Otan i managed 
to design so many features into 
their MIR 10 Series Two and 

Four Channel Professional Production/Mastering Recorders. 
What you want to know is how these machines can make your job 

a little easier. And maybe save you a few dollars on the side. 
Sound Genesis has the latest from Auditronics, Otani, and a huge 

inventory of the best lines in the business. 
We guarantee quality service and maintenance. 
What's more, whatever your broadcast Auditronics 

needs, we'll help you design a 200 Series On-Air Console 

system that satisfies the 
most demanding on-
air and production 
requirements. 

Come in and talk . 4e, ge*  

to us about your station 
and our machines. eO 

We sell the hottest equip- 
se3\ Pee e3&sco 

ment. But we throw in the eeCeS tee" 1-2:1393 

advice for free. `D \1•10\e'3 o 
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