











one can see the skirts of the 12kHz. filter nicely defined for about 10 to
15dB. Beyond this point, the post filtering clipping products begin to
show. The skirts on these products are a result of the third order linear
phase protection filter. It is not my intention to upset the manufacturer
of this product; Indeed I find the product to be very acceptable for mono
or stereo. I wish to emphasize that the product does meet the FCC rules
for occupied bandwidth with considerable margin and the clipping is a
resulﬁ.!industry telling the manufacturer that what they want is a good
sounding processor that is loud on the air. The technology in this
processor does indeed accomplish these goals; a poorer design would result
in much more splatier, less 0T : ) T
sound. What it comes dow:
In nhoto C2, we see the sa

-

I ed to produce 3.5dB of clipping. Notice the vast increase in first
£ acond adjacent protection. The third and final photo in this

components. This will only add

ipping in the audio processor.
111G vy prvar v ausmivwe: wi wir wweuwy wavas f@d into a nonreactive load will
have spectral skirts 35-45dB down at 15kHz and falling from there. This
is exaggerated further when the transmitter is connected to a typical
antenna. The broadcasters must decide at what point they wish to trade
splatter for loudness. I feel the committee should address this issue as
well during the discussions regarding AM service improvement.

EFFECTS OF NONLINEAR ANTENNA ARRAYS ON SPECTRUM

In Appendix D, you will find scope photos which show the effects of a
narrow band antenna system. The point I hope to make is that often times
it is difficult or impossible to transmit large amounts of preemphasis

from a real world transmitter/antenne ~~—himotinn  Mhana ana affanto he
many broadcasters to improve their &

afford it at this time. In an attempt



modulated to 85%. This is due to the reactive return portion of the
transmitted signal. As you can see in photo D4, the spectrum is still
quite clean, however sideband tilt is present. Since this is a nonlinear
load, it is

difficult if not impossible to equalize for this load in the audio

processor. Attempts at doing so would probable only cause excessive
losses in the transmitter and considerable heating due to the inefficient
nature by which such a transmitter would be operated. This antenna
problems should be corrected, yet often times the operator just "turns up"
the modulation and brightness in an attempt to overcome the deficiencies
of the system. In Photo D5 we see the effects of attempting to cause 100%
downward modulation. The sine wave of envelope modulation is skewed until
it does come close to -100% modulation. At this point, the transmitter

has actually been cutoff for a good period of time. The resulting
spectrum in Photo D6 shows the results of such overmodulation: A big
increase in splatter. Note that this is not always the case, directional
arrays can often times have the opposite effect in the far field.

Apparent modulation can actually be higher than the transmitted modulation
and once again receiver distortions can occur. My point is simple,
excessive preemphasis simply can not be used by a number of stations if
reduced splatter is to result and reduced preemphasis may result in
greater reduction in splatter than one may expect due to the

nonlinearities of many antenna systems in use today.

CONCLUSIONS

The information presented within represents only a small portion of the
total data collected. The information presented is based on data and
observations at many dozens of stations in the US and Canada as well as
lab tests performed at Motorola. I would be pleased to furnish interested
parties with any additional information upon request. I feel that the
modified 75uSec. preemphasis system proposed has merit in that it is easy
to encode and decode, has better spectral management than other proposals
and is one that both the broadcasters and receiver manufactures can
accept. It will provide an increase in intelligibility on narrow band
radios without sacrificing quality in medium and wideband radios. The
receiver manufacturer can use simple networks for restoring proper
frequency response without a large cost or loss of premium board space.
The committ'ggA ind a preemphasis system that is acceptable to both the
broadcasters and receiver manufacturers. I feel that the proposal
contained within answers the concerns of both parties.

Respe;tfully submitted,

Greg Buchwald
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75 MICRO-SEC BOOST WITH 3 DB R-C @ 950@ HZ & 5 POLE BUTTERWORTH -3 DB @ 12 K
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73 MICRO-SEC PRE-EMPHASIS WITH 5 POLE BUTTERMORTH -3DB @ 12 KHZ
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APPENDIX C
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APPENDIX D

PHOTO D1 PHOTO D2
95% MODULATION INTO NON=- SAME SIGNAL AS LEFT
REACTIVE LOAD SPECTRUM OF SIGNAL

t
Vi~ §
1F m “fm ¢ fm ~fam
¢
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PHOTO D5

MODULATION APPROACHING 100% AT LOAD

REACTIVE LOAD
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