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introduction

Welcome to the 1991 Edition of fine tuning’s Proceedings, the fourth annual volume of articles writtea
by and for expericnced shortwave broadcast DXers. When fine tuning first began work on this project in 1987,
we hoped to establish a forum that could provide a stable intellectual and informational underpinning to the
hobby of SWBC DXing. By trusting others fulfill the role of educating beginning and casual radio enthusiasts,
Proceedings could be free to publish advanced articles of merit for those who have made a long-term commitment
to the avocation of radio. We hoped that the existence of such a forum might foster advancements in the radio
bobbies. Today, we feel that those goals and more are being fulfilled. Few, if any, of 1991’s major articles
woulid have been attempted if the forum of Proceedings did not exist. It is a great privilege for us on the Staff
to feel that we are contributing to the advancement of the state-of-the-art. We hope that each article in
Proceedings 1991 meets at least one of our three major content goals:

A) Provide a forum for “cutting edge" articles that may advance the state-of-the-art.
B) Provide material useful for experienced radio enthusiasts that is not available elsewhere.
C) Raise the level of discourse about the avocation of radio.

Onc of our other goals was to help break down the artificial but very real intellectual barriers between
the various radio hobbies, i.c, SW DXing, MW DXing and Amateur Radio. Proceedings, as an institution,
appears to be doing just that. The Editorial Review Board and our authors now come from among the most
expericnced members of all three hobbies. The readers of Proceedings are cqually cosmopolitan in their radio-
related interests with many radio amateurs and MW DXers joining SWBCers as fans of Proceedings.

A SPECIAL TREAT

This year we are very pleased to have two widely known and respected radio amateurs join us as authors.
Bob Eldridge, like many amateurs, was an SWL DXer as a teenager. He was a registered shortwave listener
(BSWL 545) in his native England, and became an amateur radio operator before WWII. Upon his immigration
to Canada after the War, he received the call VE7BS which he claims to have accepted because BS is so musical
in CW. We wonder.

Bob has written extensively both professionally and in the amateur radio press. His article: "The Wave
(‘Beverage’) Antenna® will be helpful to anyone interested in this unique DX instrument. Bob's article is the
badly needed fundamental article that everyone should read before delving further into the arcane world of
Beveraging. His article will further the state of the art in SWBC DXing and we are most grateful for it.

Our other contributor who is primarily a radio amateur is Bill Tippett, WOZV. Bill began his radio
career as a ‘Novice’ class amateur in North Carolina as a teenager. He was the first amateur to work and QSL
100 countrics and to Work All Zones while operating under the restrictions of the Novice license. He is a very
well known DX Contester and, in recent years, has been extremely active on the 160 Meter Band. He now has
over 200 countries worked and QSLed oa 1.8 megahlertz; that is quite an achievement! His article oa Long and
Skewed Path propagation is an example of the cross-fertilization that we had hoped Proceedings would foster.
Most SWBC DXers have always assumed that Long Path propagation was strictly a high band phenomena or
that it was so rare on Tropical Band frequencies that ‘Looking for Long Path’ could not be considered as a useful
DXing strategy. Bill's discussion of Long and Skewed Path propagation is the clearest explanatioa of the
phcnomena that we have read anywhere and should be intensely interesting to all SWBC DXers.

THE MOTHER OF ALL YEARS

The production of the first three years of Proceedings, in retrospect, went quite smoothly. We did suffer
the usual problems with printers, articles lost in the mail, etc., but to no greater degree than any other enterprise
of this type. With that track record, the Staff met in August 1990 and committed to the DeskTop Publishing
approach that you see throughout Proceedings 1991. We knew that this new approach would mean a good deal
of extra effort in the summer months for Guy Atkins, John Bryant and espedially for our graphics leader Kevin
Atkins. Little did we know that A) Guy and Rochelle Atkins would give birth, B) John's daughter Mary Ellen
would decide to get married (The Mother of All Weddings,) C)David Clark’s stepson Lenny would have a world
class bar mitzvah or that D) Kevin's wife would suddenly decide to become single. All within the crucial last
two moaths of final Proceedings production!! As we prepare to send these last few pages to the printer, Kevin
is single, Lenny is an adult person, Mary Ellen is married and Rochelle Atkins is within hours of becoming a
mother. Fritz scems to be leading a ‘normal’ life, but none could blame him for looking over his shoulder!

We think that it is a miracle that PROC 91 was published at all (and on time!) and ask indulgence of
all to whom we owe letters, favors, etc. This was definitely The Mother of All Years!
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OLD PROCEEDINGS NEVER DIE

Even though fine tuning’s Proceedings was designed to be a long-term reference for radio enthusiasts,
we originally planned to kecp each edition of Proceedings "in print” only for 12 months. This was primarily a
financial decision; we are a small organization and are totally without capital funds. Bluntly, printing 50 to
100 "extra” copies to keep as long term stock would tie up $1000 to $2000 that we simply do not have.
Naively, we hoped that "everyone™ would hear about Proceedings in its first year and buy a copy. We were
happily mistaken; each year it scems that more radio people, both here and abroad, are continuing to discover
Proceedings. If they find the current edition useful, and most do. many want to purchase the previous editions.
Thus, a modest level of demand continues for all back editions of Proceedings. To respond to that, we have
determined to keep all editions in print at least through 1991-92. If you are interested in one of the older
editions, we have a flyer which details the conteats of all past issues. To obtain a copy, please contact

Fine Tuning’s Special Publications
c/o John Bryant

Rt 5, Box 14

Stillwater, OK 74074

IN APPRECIATION

First and foremost, we would like to thank our readers for their enthusiastic support. That support,
expressed through letters, conversations at meetings and increasing numbers of readers makes all of the work
worthwhile. Thank you very much for your continued support.

We would aiso like to thank several prominent individuals and organizations for their help and continuing
support of the Proceedings cffort: Jonathan Marks of Radio Nederland, Glenn Hauser, Rich McVicar and the other
staff of HCJB, Bob Brown of NASWA and the ANARC SWL net, Goran Eriksson of Swedish DX-Kop, Arthur
Ward of World Radio Club, Larry Magne, Phil Bytheway of IRCA, and of course, Gerry Dexter and Don Jensen.

Finally, although the production of Proceedings 1991 was rather difficult for the Staff, it continues to
beawondafulexpe:icncctowo:kwixhsomeofthebwtmhdsmthchobbyasmcywrestlcwithmcdifﬁcm
task of writing. Itisalmostmagicnlmwatchmughideasunnimothaoughlydcvelopedandcleaﬂywriucn
articles. Wearcsuredxatmmyofttmearﬁcluwiﬂbehelpﬁﬂtothclwbbyforymtocom.

WELCOME TO PROCEEDINGS 1991!

mgg:‘«?b«»{&@ ovn

David Clark Guy Atkins Kevin Akins
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about fine tuning

fine tuning is an organization dedicated to supporting the hobby of Shortwave Broadcast DX. Founded in 1977
by well known DXer Dan Ferguson, FT originally published a bi-weekly newsletter of rare and difficult DX heard
by leading shortwave enthusiasts throughout North America. To shorten the time between reception and
publication, and to keep the work load manageable, membership in fine tuning was kept small and "by invitation."
After several years, Dan turned over the editing and publishing chores to Larry Yamron who continues to serve
as FT's publisher. : '

In 1986, FT merged with the Ozark Mountain DX Club, a fully public DX newsletter founded and published by
Mitch Sams. Mitch is now the Managing Editor of fine tuning. With the merger, FT adopted the “open
organization" philosophy of OMDXC and continues today to welcome all radio enthusiasts interested in rare and
difficult DX. Also in 1986, FT established its Special Publications arm led by John Bryant.

The newsletter portion of fine tuning’s services is published weekly during the DX season and bi-weekly during
the North American summer. The newsletter, also called fine tuning, is a journal emphasizing rare and difficult
DX. The bulletins feature SWBC news but also contain news of unusual merit from the medium wave, long
wave, ham, utility, or TV DX communities. :

There are five people currently involved in the production of the weekly issues of fine tuning. Three outstanding
DXers serve as editors, each being responsible for two issues before handing off to the next editor. The weekly
editors are: Dave Valco, Kevin Atkins and Mitch Sams. They are supported by Back-up Editor Kirk Allen.
Managing Editor Mitch Sams also maintains FT subscriptions, finances and responds to sample requests.
Publication of FT is handled by Larry Yamron. Each completed issue of FT is mailed from the current editor
to Larry for publication and mailing. The staff of fine tuning’s Special Publications consists of John Bryant, Guy
Atkins, David Clark, Kevin Atkins, Fritz Mellberg and Don Moore. Jon Williams serves this arm of FT as well
as manager of the FT/OZDX Indonesian Database.

Cost (US) per issue of the fine tuning bulletin is 65 cents per issue in the US, 70 cents per issue in Canada and
80 cents US for Airmail overseas. Minimum order of 30 issues is payable to:

FINE TUNING
c/o Mitch Sams
779 Galilea Ct.
Blue Springs, MO 64014 USA

Sample copies of the fine tuning newsletter may be obtained from Headquarters in Blue Springs for $1.00 US.
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ADDITIONAL NOTES ON
TROPICAL BAND PROPAGATION

David Clark and John Bryant
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INTRCDUCTION

In fine tuning’s Proceeding’s 1990, we co-authored "Notes on Tropical Band Propagation™ which many
consider a milestone hobby article. In "Trop Prop,” we called into question several fundamental beliefs about
how HF radio waves travel over planetary distances, at least those waves in the 2-6 MHz segment of the HF
spectrum known as the "Tropical Bands.” Secondly, we proposed a new explanation for the well known
"seasonality” of Tropical Band DX, notably from Asia and the Padcific. In addition to our own observations
derived from monitoring the Tropical Band for many years, we cited numerous of works from the radio amateur
community, the professional HF broadcasting community and from a variety of scholarly sources. Following that
article we published four articles in the Jounal of the North American Shortwave Association (NASWA)
specifically on the enhancements of Tropical Band propagation which occur at dawn and dusk.

The following article is intended to update and expand the most important ideas in the 1990 article. It
will also integrate ideas from the NASWA Dawn/Dusk series and introduce several concepts new to the SWBC

DXing community.
COMMENT

The further we have pursued our studies of propagation, the more profound is our appreciation of the
irregular nature of the ijonosphere and its constituent *layers." Recognition that the ionosphere is a non-
homogeneous medium is scattered throughout the professional literature, though most hobby publications
continue to portray the ionosphere as a concave, perfectly reflecting mirror. Given the turbulent, ever-changing
character of the ionosphere, we have come to feel that it is rather miraculous that there is any predictability at
all to radio communications by ionospheric means. This continuously variable aspect of propagation prediction
must be very frustrating for professionals in this field. However, that very unpredictability is one of the essential
elements which keeps the radio hobby so challenging to us all.

MODES OF LONG-HAUL PROPAGATION

In the 1990 article, we put forward the idea that Tropical Band propagation over planetary distances
(defined as beyond 1/4 planetary circumference or 6,250 miles) does not normally occur by the traditionally
accepted multiple hop model. Instead, we proposed that most, if not all Tropical Band propagation over those
distances takes place such that the radio waves do not take intervening ground "hops™ at all. These waves stay
aloft in or near the ionosphere until directed earthward by irregularities and/or "tilts” in the ionospheric structure
near the receiver.

The multiple hop mode of HF propagation was first proposed about the turn of the century to explain
how radio waves traveled further than was geometrically possible for a "one hop" signal. As we understand it,
most of the proof of the multi-hop model was built upon two foundation points. The first was the fact that the
long-haul communication was, in fact, happening. If communication out to about 1500 miles was happening by
a (one-hop) refraction off of the ionosphere, then it was relatively easy to suppose that longer-haul signals would
reflect off the ground (or sea) and essentially "bounce up and down" as they traveled until they reached their far-
away target. When the most accurate clocks of the day were used to measure “delayed time of arrival," the time
delay neatly confirmed that the signals were being delayed just long enough to account for the extra travel
distance caused by the "bouncing up and down.” With that confirmation, the multi-hop model was accepted as
THE model of long-haul propagation. It is probably unfair for us to observe almost a century later that the same
delayed time of arrival figures could be generated by waves bouncing from side to side or by other time delays,
just as well as by the multi-hop "bounce up and down" model. Whatever the case, no one appears to have
questioned the multi-hop model as the mode for ALL long-haul transmissions until after World War II.

After WWII a German propagation expert, HJ. Albrecht, resided for a time in and operated as a radio
amateur from Australia. In both his professional and radio amateur work, Albrecht noted that signals from
Europe were far stronger than he had been led to believe by the mathematical equations used to predict field
strength at multi-hop distances. In fact, Albrecht’s studies of the propagation paths between western Europe and
Australia in the early 1950’s were the foundation work that led to a later definitive study at Deutsche Welle
(Voice of Germany). It was he that described "rays propagated in geometrically inscribed hops along the layer
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but not necessarily with all the ground reflections requircd by multi-hop theory.” Albrecht called this modc
"Chordal Hop." ‘

In our 1990 article we cited the decade-long study by Albrecht and other German scicntists associated
with Deutsche Welle of daily transmissions between Germany and Australia. The study compared predicted and
actual field strength values for early morning signals beamed on the short daylight path (16,000 Km to the
southeast over Asia) and the long path (24,000 Km to the southwest across South America) which was crossing
the darkness side of the Earth to reach Australia in the early evening. A daily index of satisfactory reception
was also developed. [1]

The two principal findings of this exhaustive study were most interesting. When frequencies near the
MUF appropriate for each of the paths were used, the reliability of the long path circuit was found to be twice
as good as the short-path. Further, signal levels predicted by internationally accepted models (which assumed
ground reflection losses associated with the multi-hop model) were found to be 12 dB too low for the short-
path and an astonishing 25 dB too low for the long path. (One S-unit + 6 dB)

The study concluded that the unexpectedly high field strengths and more reliable reception of the long
path signals could only have been caused by the phenomenon of ray-focusing gains in the near antipodal region
(i.e. Australia) and longitudinal tilt-supported propagation without intermediate ground reflections.

We also noted that the International Radio Consultive Committee (CCIR), the scientific radio body of
the International Telecommunications Union, had adopted consideration for a distance-dependent focusing gain
(Spherical Convergence, as we shall discuss later) and this "no-intervening-hops” model for predicting field
strengths of signals over paths longer than 10,000 Km as early as 1976. (2]

We were stunned when we found articles describing the DW work! To us, the DW study and the CCIR
actions called into severe question the basic means by which most DX signals were reaching our antennas! We
happened to find articles referring to the DW study at a critical juncture in our own studies of Tropical Band
propagation. At that time, we had separately concluded that the conventional explanations of Dawn
Enhancement just did not match what we had observed over several thousand sessions of DXing at "Max Dawn.”

It did not take us too long to realize that the mechanics of Dawn Enhancement became easily
understandable if one assumed that ALL long-haul Tropical Band signals were traveling by some sort of chordal
hop or whispering gallery mode. Once making that "leap into the darkness” we began to see that most of the
theoretical mechanics of Tropical Band propagation made much more sense and matched our real world
experience much more closely if we visualized all long-haul Tropical Band propagation in this new fashion.

Our studies, as well as feedback from other radio hobbyists have strengthened our conviction that the
*no-intervening-hop" model is the predominant, if not the only mode of long-haul HF propagation at least at
Tropical Band frequencies. No one seriously questions the "one-hop” model of propagation out to approximately
1500 miles. However, no one has been able to cite for us any study which quotes any physical evidence that
multi-hop HF propagation exists at all! All such "proof" that we have seen is based on the "time of arrival" of
various signals. The fundamental assumption of all these time-of-arrival "proofs" of muiti-hop propagation
ASSUME that long distance signals are delayed in route by following longer paths. They are ASSUMED to be
longer because the waves refracted/reflected up and down several times between the earth and certain layers
in the ionosphere. Our response is that the only long term study of time-delay and time-of-arrival assumptions
with modemn instrumentation (Cesium clocks, computer-driven automated reception/logging) has called all
findings based on time-delays into severe question![3] This glaring situation seems to have been rather
conveniently ignored by the remainder of the professional propagation community!

FROM CHORDAL HOP TO SINGLE-SIDED DUCTING

The existence of the "Chordal Hop" mode of propagation has been known for several decades--certainly
since the early 1950°s. Other similar modes are referred to in professional circles as "Whispering Gallery" and
*Single-sided Ducting.” We have come to believe that usage of these three terms attempts to make a distinction
where there is no actual difference—they all describe the same mode of propagation--radio signals refracting
multiple times off the under-side of the ionosphere or its constituent layers with no intervening ground hops .(see
Figure 1). We will refer to this mode as “whispering gallery” for the remainder of this article.

N TN (2N

CHORDAL HOP WHISPERING GALLERY SINGLE-SIDED DUCT

AGURE 1: Three Terms Describing the Same Physical Phenomenon
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A CASE FOR THE WHISPERING GALLERY

The professional community and conventional hobby propagation authors hold that the "whispering
gallery” mode is quite rare and cxceptional at HF frequencies--an "oddity.” They all state that this mode’s
existence is absolutely dependent upon an ionospheric tilt or other anomaly near the transmitter to launch it and
another near the receiver to dump the wave down to our antennas. Figure 2 is a typical representation of chordal
hop mode and the ionospheric tilts believed necessary to create it.

T T
\ ) A " AR % CONTEARS ML PLASMA FREINDRCT B W ! / / /
- L Tl ! i ! ~L /
X 3 e P LAt [l L — Ty~
T = ’ T~ ]
/’ /':’ /./ D \N_i Bz — i ‘ L’ ~ \lz\’ / I
S == T ] , S
\ /,/’ - == 1\ \ \ ': : | | R \/\\

Y
. \
:\ VY
- X o \ N
: W Y
o
N\
\
\
)
1
s
)
3
!
Y
3
;
01T ABOT M (aANey Rmrare

)
“0°_ANGLE OF TAKEOFF o ot or ammrvas

J
/

FIGURE 2. Chordal Hop

Although the dawn and dusk tilts certainly produce "non-equal angle” refracted waves and may be a
source of whispering gallery signals, we have come to believe that there is another more regular source of these
shallowly traveling waves... the so-called "Pedersen Rays" discussed in the next section. We do agree completely
that dawn and dusk tilts are the mechanism by which these waves "skidding along the ceiling” are "dumped”
down to our antennas at dawn or dusk enhancement. However, we contend that some significant fraction of the
whispering gallery signals are also dumped down to us in the period prior to dawn and in the period after
sunset. The dumping mechanisms for this form of reception may be the small random irregularities always
present, even in the quietest Temperate Zone ionosphere.

We have also come to believe that some form of whispering gallery ducting is a very common mode of
propagation at Tropical Band frequencies. We believe that the whispering gallery is a (or THE) normal mode
of HF propagation over planetary distances and that virtually every HF transmission launches signals into this
mode. In other words, there exists a strong possibility that no special tilt is required to launch a signal into the
whispering gallery mode and no special tilt is required to receive these signals (at least weakly). We note the
close similarity between this picture of lower HF frequency propagation and that proposed over ten years ago
by well-known radio amateur DXer Uri Blanarovich in several radio amateur publications (reprinted in our 1990
article).

A final bit of evidence for the "whispering gallery” as a common mode of planetary distance propagation
comes from the oil-related seismology field. John Bryant's father, Professor Glenn H. Bryant, was the
seismologist on American Admiral Richard E. Byrd’s Third Antarctic Expedition in the late 1930’s. Prof. Bryant
used the seismographic technology of the day to make the first measurements of the depth of the Antarctic ice
cap. Prior to his death, he related several discussions with ionospheric specialists on the Expedition concerning
the remarkable similarity between the techniques of study of ionospheric propagation and those of seismology.
Both fields are concerned with the movement of wave fronts through dissimilar, non-homogeneous layers which
propagate the wave front at differing speeds.

In recent private conversations between John and a mathematician/seismologist working for a major
petroleum company, the same observation was made. This scientist, also a radio amateur, went further to state
that in seismology there was one very common mode of propagation which cannot be analyzed or documented
by normal "ray-tracing” techniques. He also said that this strange mode existed in virtually every "log® of data
from field seismological soundings! Further, he stated that this mode of propagation could only be modeled or
analyzed using "full wave formula" techniques which usually require the use of a super-computer. This type of
work was, in fact, the main responsibility of John’s friend and he used a Cray supercomputer daily. To explore
the limits of his software and with understandable curiosity, this seismologist/ham input the parameters for the
“international standard ionosphere" and a totally absorptive earth, both curved at the proper rate of curvature.
He then propagated a spherical wave front from a point source "antenna.” Apart from the expected refracted
wave traveling back down to the earth, each analytical run indicated a "wave packet” propagated in what appeared
to be a whispering gallery mode--parallel to the planetary surface! John has seen the "hard copy® of several of
the runs. Unfortunately, the proprietary and disclosure rules of the corporation make publishing these data
impossible, at present. We are hoping that hurdle can be cleared the next 12 months.
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To reiterate the point so we might be crystal clear:

We all hear night-time transmissions on the Tropical Bands which have traveled more than 6,250 miles. We hear
these transmissions in our local evenings and in the hours before dawn, as well. These signals are heard quite often
(though sometimes weakly) when both the transmitter and the receiver are and have for some time been in total
darkmess. IF one accepts the idea that the "no intervening hop" or "extended hop" or "whispering gallery” mode is
the primary means of propagation of these long-haul signals THEN they MUST BE LAUNCHED AND RECEIVED
BY MEANS OTHER THAN THE DAWN AND DUSK TILTS!!! We would suggest that these shallowly-traveling
waves are created and dumped on a regular basis by a number of mechanisms. We would also suggest that the oh-
so-obvious dawn and dusk tilts are but two of several means of AMPLIFYING processes that are already occurring.

Whatever the case, we find the "whispering gallery” mode of iong-haui propagation to be a very useful
visualization tool as we attempt to become more effective Tropical Band DXers.

WHISPERING GALLERY SIGNAL LAUNCH

We wish to make clear that we both view terminator-related “tilts” as extremely important in Tropical
Band propagation. Without doubt, the dawn tilt is the major mechanism which brings DX signals so magically
to our receivers at "max. dawn.” A similar effect is noticed during "sunset-at-the-receiver” enhancements. The
terminator-related tilt is certainly the basic mechanism which generates "sunset-at-the-transmitter” and "sunrise-
at-the-transmitter” enhancements, too. But, if whispering gallery is a (or the) common source of long-haul
Tropical Band signals, there must be mechanisms other than terminator-related tilts which launch many of the
signals that we hear as Tropical Band DX during the darkness hours.

Virtually all scientific work related to propagation modes involves analysis using the previously mentioned
technique of “ray tracing" originally developed in the Renaissance for investigating reflection and refraction of
light with mirrors and lenses. The use of this technique in studying all forms of wave propagation from light to
acoustics is time-honored and accepted by all. Even using this ancient technique, it is possible to at least infer
that normal HF transmissions launch a whispering gallery mode of propagation. The conventional view assumes
that this mode depends on some "ray" of the signal striking the ionosphere at such a shallow angle as to be
refracted at too shallow an (equal but opposite) angle to strike the earth before again striking the ever-curving
ionosphere. Figures 3 and 4 are reproductions from two of the basic scientific/scholarly propagation references.
They attempt to show the wide variety of angular circumstances generated by a typical omni-directional HF
transmitter. All of the rays represent waves generated at the same frequency. In Figure 3, rays are generated
from the very low Ray #1 to the unrefracted vertical Ray [which should be labeled #19], which is undiverted
from its path escaping into space. Notice that Ray #1 is propagated at almost zero degrees of take-off and
seems to travel the furthest before striking the ionosphere; it is then refracted at the same angle downward,
striking the earth at the same almost zero-degree angle. Rays #2-6 are rays of ever-increasing vertical take-
off angle, traveling ever-decreasing horizontal distances. The conventional view of whispering gallery mode is
that an “ionospheric tilt" refracts one of these ( #1 thru #6 ) rays at a NOT equal angle, but rather at a very flat

angle—-beginning the “whispering gallery” or "chordal hop" mode.
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OENSITY _

Ty

SKI 20ME

FIGURE 3. FIGURE 4.

Examine instead, Ray #8 and 9 from Figure 3, or Ray #5 from Figure 4. These are so-called "Pedersen
Rays" launched at a few nearly "perfect” angles. Rays propagated at these angles are not refracted enough to
return to earth (i.e. intermediate hop) but are refracted too much to escape to space. Their launch is not
dependent on an ionospheric tilt. What happens to these rays? The answer lies almost totally in the realm of
conjecture at this point, though satellite Topside Soundings and the few satellite looks between layers (or sub-

layers) of the ionosphere may have begun to give credence to the Pedersen Ray as a potential source of long-
haul HF signals.
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Another argument in support of the existence of "High Transmission Angle” DX propagation view is the
Australian experience with the ionospheric "Shower Service” broadcast stations which transmit on 120 Meters
(2310 kHz, 2325 kHz, 2485 kHz) at night. These three widely scattered stations were built by the Australian
government to provide reliable regional broadcast radio coverage to the Outback of the Northern Territory. The
antennas of these three stations were designed very carefully to eliminate all low-angle signal radiation. The
intent was to direct as much energy as possible upwards at high angles to be steeply refracted and "shower”
downwards and provide strong regional coverage. Minimal energy was to be "wasted" on low-angle radiation
which would travel beyond the primary coverage area. We were told that the design engineers, apparently totally
absorbed by the conventional view of propagation geometry, cven stated in public that the stations would likely
never be heard beyond the borders of Australia, so efficient was their suppression of low-angle radiation.

There must be some very embarrassed Aussie antenna and propagation "experts” today, since reception
of these three stations is regularly reported, often at quite good levels throughout the world!

We do not discount the usefulness of low "take-off* angles for the launch of long-haul signals. Several
generations of radio amateurs have labored mightily to create antennas which are the reverse of the Australian
Shower Service--optimizing radiation at very low take-off angles. The low angle radiators have been very
successful DX transmitting antennas. It may be that very low take-off-angle waves are deviated by the normal
small scale irregularities in the ionosphere into the whispering gallery mode. Since their angle of incidence with
the ionosphere is very shallow, only a small refraction would be required to direct at least part of the wave’s
energy parallel to the layer. Thus, neither the high nor the low angle take-off of DX signals would require the
presence of an ionospheric tilt to enter the whispering gallery mode, though both may benefit from it.

DAWN AND DUSK

We have devoted almost 40 pages to discussions of the propagational enhancements at local dawn and
dusk in the Proceedings 1990 article and the NASWA Journal articles of Spring 1991. We will summarize the
main points here for the majority of Proceedings readers who do not belong to NASWA.

We have noted two tendencies appearing in radio hobby publications which seem to be less than useful
in grappling with the complex subject of dawn and dusk propagation enhancements. First, it seems that there
is a strong thrust even in professional journals to treat dawn and dusk as symmetrical propagation events. This
has long been known to be untrue; it was noted decades ago that solar ionization (the build-up of the D and E
layers) is a very rapid and abrupt event at dawn, while the recombination of those atmospheric ions is a much
slower event continuing for some hours after local sunset. The more we read and the more we DX and observe,
the stronger we feel that dawn and dusk generate profoundly different propagational events.

The second tendency, particularly in radio amateur writing, which we have found counter-productive is
that of lumping all terminator-related propagation enhancements under the catch-all term "graylining." The two
of us found our own personal thinking and discussions very confusing until we adopted specific (though
cumbersome) terminology to describe the five distinct and separate propagation enhancements associated with
passage of the solar terminator:

Sunrise at the Receiver (Transmitter in Darkness)

Sunset at the Receiver (Transmitter in Darkness

Sunrise at the Transmitter (Receiver in Darkness)

Sunset at the Transmitter (Receiver in Darkness)

Receiver and Transmitter Both in Twilight (True Graylining)

Having lived with these five terms for 'several years now, we find that we use each of these distinct propagation
events very actively and productively as DXing strategies when targeting the reception of difficult DX catches.
We find that our thinking and discussions are also more productive, and that we only call the last of the five
events "graylining." We recognize the difficulty of developing similar nomenclature in the amateur community
since there are both receivers and transmitters at each end of the circuit. Even so, some nomenclature to
differentiate the various terminator-related enhancements would probably assist discussion in the amateur
community as it has in ours.

TRUE GRAYLINING

If "graylining" is limited as we suggest to transmission/reception of waves which travel entirely within
the twilight zone of the planet, we do not find "graylining" a very useful DX tool. We have noticed true grayline
events mostly on 60 Meters at dawn, and then only very rarely. Feedback from both the radio amateur and the
SWBC hobby communities indicates similar experience. There are very few cases when the well-known “seasonal”
patterns of Tropical Band DX correlate well with the targets available via true graylining. In fact, this disparity
which we both experienced and could not square with the conventional graylining wisdom in either the SWBC
DXing or radio amateur communities was the beginning point for our joint studies in Tropical Band propagation.
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WIDTH AND LOCATION OF THE "GRAYLINE"

Another hobby term to use cautiously is the *width of the grayline." Figure S is our illustration of the
generic "grayline.” Simple solid geometry and the laws of optics determine that the twilight zone or grayline of
a planet with atmosphere is the same width at all points along its circumference. The hobby slang term "width
of the grayline" refers to how much TIME any given point on the planet spends within the grayline or twilight
zone. This time span, of course, depends on the latitude and the season of the year at any specific location.

We, like many other people in both radio amateur and SWBC DXing circles have spent a great deal of
time attempting to determine the exact width (time duration) and location of the radio grayline in relation to the
sunrise/sunset terminator on the ground. We now feel very strongly that this "width and location" depends on
far too many factors ever to have one absolute "width and location" definition. The location and width vary
widely with: the radio frequency in question, the season of the year, the current solar flux, the angular
relationship between the particular propagation track in question and the terminator, along with other more
subtle factors. We have found that our own DXing is more effective when we concentrate on the relative
locations of the target, the receiver and local dawn or dusk on the ground.

THE MECHANISM OF DAWN ENHANCEMENT

Dawn enhancement at the receiver is the most frequently discussed terminator-related enhancement.
The exact mechanics of this enhancement are open to much conjecture—most of which was summarized in our
previous articles. As mentioned previously, we have never found any of the mechanisms proposed to explain
dawn enhancement to be at all convincing, as long as the basic means of long-haul propagation was assumed to
be the multi-hop model

Yong

‘ RECEIVER \

AGURE 6. Dawn Enhancement: A Conventional Explanation
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Figure 6 illustrates the most common conventional view of the mechanism of dawn cnhancement. It
postulates that the normal higher arrival (more hops) signals from a distant station are cut off by ionization
occurring high above our heads while we listen in the pre-dawn darkness on the surface. Somehow, as these
higher angle signals are cut off, the lower angle (fewer hops, therefore stronger) signals become dominant. Why
these low angle, fewer hop signals weren’t dominant all along is never explained. If this is the true model of
dawn enhancement, we should all hear VIOLENT transitional multi-path destructive interference (fading and
distortion) as the modes (number of hops) changed on otherwise clear and interference-free signals. We have
never--not once—heard such interference under those circumstances. Rather, the signals build slowly and steadily

with little or no fading as dawn enhancement begins to work its magic.

|

AGURE 7. Dawn Enhancement: From The Whispering Gallery

If instead long-haul propagation is taken to be some form of the whispering gallery mode, the pattern
of dawn enhancement that we DO experience daily and even the much lower signal levels heard from some of
the same transmitters in the hours before dawn becomes very understandable. Figure 7 represents our current
belief as to the mechanism of dawn enhancement of Tropical Band signals. The single arrow/ray refracted
downward in the left-hand portion of the illustration has been refracted by a small random irregularity after
traveling 95% of the same path length in the same trajectory. (Again, the similarity between this picture and
the work of Blanarovich is noted.) One of the key pieces of evidence which would strengthen the case for the
whispering gallery mode as the proper mode or geometry of events (as shown in Figure 7) is if the weak signals
being heard before dawn do arrive at substantially LOWER angles than do those at dawn enhancement itself.
This would be the exact opposite of the case put forward in the conventional "explanation" illustrated as Figure
6. Anecdotal evidence from the 160 Meter and 80 Meter amateur DXing communities indicates that high arrival
angles at sunrise enhancement may well be the case. Direct experimental data (from the Farley Loop?) would
be very useful in this area.

RELATIONSHIP OF DAWN ENHANCEMENT TO THE SOLAR CYCLE

Several senior NASWA DXers have mentioned to us lately that dawn enhancement doesn’t seem to last
as long as it used to--as long after ground sunrise, that is. We have made the same casual observation. Neither
of us had seen any supporting data in either the hobby press or scholarly journals until Bob Eldridge, VETBS,
wrote and shared some of his extensive experience with us. Bob has written widely on HF matters and is a long
time DXer on 160 Meters (1.8 MHz). '

Figures 8 and 8A chart observed openings on 1.8 MHz between Pemberton, BC (VETBS’ location 70
mi. N of Vancouver) and Australia. Each line represents an opening on a certain day. The arcing curve from
left to right indicates the time of dawn on the ground in Pemberton. When you compare the two years, you note
that openings lasted far longer past dawn on almost every occasion in 1985 (solar flux generally less than 100)
than they did in 1990 with solar flux running often above 200. This is particularly true during the prime three
months of "the Down Under season” from late June until September. Bob’s charts are the only hard data of
which we are aware showing systematic study of the frequency and length of dawn enhancement and its relation
to the solar cycle. Even though propagation and "openings” differ somewhat between the 160 Meter amateur
band of Eldridge’s study, and our favorite 90 and 60 Meter haunts, his graphs do match very well with our
experience. So..since we are all again beginning a sleigh ride down the slope of the sunspot curve, there are
better days ahead.
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FIGURE 8 and 8A. 160 Meter Band (1.8 MHz) Openings From British Columbia to Australia. These records were kept by VE7BS.
The 1985 chart represents only two-way QSO's. The 1990 chart represents both completed QSO's and reception of Australian
stations where no QSO was attempted. Probably, the 1985 chart would show even a greater difference from 1985 had it also
recorded reception-only openings.

THE SWEET SPOT

The final major proposal in our 1990 Trop Prop article was that there seemed to be a "Sweet Spot" of
enhanced propagation trailing the sunset terminator in the Tropical Zones. We were led to the discovery of this
Sweet Spot (at the transmitter) as we attempted to develop a rational explanation of the seasonality of Tropical
Band DX. This Sweet Spot appeared to be about “two to three hours wide" and the "peak" appeared to be
around 9 PM local time in the Tropics. The "width" and "peak” were stated to be statistical in nature, with both
factors varying daily and with the presence of the Sweet Spot usually somehow linked to quiet geomagnetic
conditions. We had begun to suspect such a Sweet Spot during our own DXing at our dawn enhancement. As
we looked back over loggings of the weakest stations from Indonesia, Papua New Guinea and the Subcontinent,
our best loggings (sometimes ONLY loggings) tended to occur when it was about 9 PM local time at the
transmitter... no matter which of several time zones the station fell within!

In our extensive reading of post-war propagation/ionospheric research, we stumbled across a number
of studies of Tropical Tonospheric Disturbances (TIDs.) These TIDs are also known as “field aligned
irregularities” and they are sometimes known by the less precise term of "spread F." By whatever name, the TIDs
themselves are gigantic cigar-shaped horizontal bubbles usually aligned with their long axes parallel to the
planetary magnetic field. These bubbles rise through the tropical ionosphere on most but not all magnetically
quiet evenings and have long been known to affect trans-ionospheric propagation of radio waves at all
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frequencies. The generation of these bubbles begins shortly after local sunset and peaks around 9 PM local time.
Usually all turbulence has subsided by local midnight, although some few incidents last as late as 3 AM local
time.

It is important to note that we have found no previous authors who proposed a linkage between these
TID’s and oblique HF propagation below the MUF, though Kenneth Davies and possibly others have discussed
TID-supported propagation above the MUF. Our linkage of the TIDs to enhanced Tropical Band propagation,
and calling the result a "Sweet Spot,” is purely our own invention and has been clearly labeled as
SPECULATION. That caution aside, the circumstantial evidence for such linkage seems almost overwhelming
to any seasoned Tropical Band DXer, particularly those who listen regularly at their local dawu. Our best DX
at our local "max dawn" almost always occurs in exactly the same geomagnetic conditions as those most favorable
to the formation of Tropical Ionospheric Disturbances. Further, our very best reception tends to be from stations
located in the center of the area behind the sunset terminator which statistically contains the greatest
concentration of these bubbles. We considered our possible *discovery” of a propagational Sweet Spot to be an
important contribution to the current discussions of Tropical Band propagation. We should have noted in our
previous articles that this Sweet Spot is most clearly "visible" to us in and near the 90 Meter Tropical Band,
though we easily note its effects in the 60 Meter and 120 Meter bands, as well.

FURTHER SWEET SPOT STUDIES

In the fall of 1990, we began what we hope will be a systematic study of the Sweet Spot by DXers
throughout North America. We published projected Sweet Spot zones calculated to coincide with maximum
dawn enhancement at receivers located in three parts of North America (Toronto, Stillwater, Oklahoma and
Seattle.) These drawings appeared monthly in DX Ontario and in the newsletter of Fine Tuning. Dawn DXers
were asked to report to us whether this alleged Sweet Spot was a useful DXer’s tool. It is too early to give
anything but anecdotal results. So far, however, those reporting all clearly support the Sweet Spot concept as
very useful in explaining and predicting the vagaries of weak signal Tropical Band propagation.

John tracked the Sweet Spot throughout the 1990-91 season from his normal QTH in Oklahoma. He
found that it tended to center around 9 PM at the transmitter in the weeks near equinox. However, the best
reception spot seemed to have "scooted forward” to nearer 7:30 PM at the transmitter during the North American
"Sub-continental Season" (India, Pakistan, Bangladesh, Bhutan, Nepal) of the weeks centered on December 21st.
In all cases, propagation enhancements seemed markedly stronger when the transmitter was located in John’s
dawn Sweet Spot than when the transmitter was in its sunset terminator enhancement as John experienced "max
dawn" (true graylining).

Two specific instances are worth reporting:

John watched for the normal (but previously inexplicable) winter disappearance of the PNG and Irian Jaya
stations which are heard in Oklahoma at good levels throughout the summer and early fall. Sure enough, by
early October all PNG and Irian Jayans had faded to nothing even though there is an "even better” all-darkness
path in the winter than exists in the summer! The one anomaly noted this season in this strange annual pattern
was the mornings of 20-23 October when the Spot seemed to “jump back" to New Guinea. (Refer to August
through November drawings centered on Stillwater in Appendix). These drawings also accurately predicted the
first and last audio from the eastern Indian regional 90 Meter transmitters (early November and mid-February)
very well.

John made a brief visit to Seattle in mid-March and he and Guy Atkins were able to DX with Beverages
for one night from the Pacific Coast. (Refer to 15 March drawing for Seattle). Sure enough, even the weaker
Sumateran and Western Javan transmitters seemed “like locals™ while even the moderately strong transmitters
from central Java eastward were virtually all inaudible!

David tracked the Sweet Spot in some detail from the beginning of the 1990-91 season until the Sub-
continental season pettered out, in late January at Newmarket (near Toronto, Ontario). His primary observations
during this five-month period are contained in a two-page chart - Appendix 'A’ at the conclusion of our article.

As the DX season matured near the Autumnal Equinox, David was watching for the first significant
seasonal opening from various Asian transmitter sites as a basis for detecting the emergence of seasonal
enhancement patterns. He also made notes of unexpected or unusual openings so that without the influence of
any pre-conceived notions, we could observe and attempt to deduce how these fitted into the scheme of things.

For each selected logging judged to have met these criteria, a subjective rating has been assigned to
indicate the quality of the opening for that particular station. You can see at a glance the UTC suarise time at
Newmarket, the sunset time at the transmitter, and the time at which reception was judged to have peaked. Most
importantly for this exercise, you can see how the period of optimum reception compared with transmitter sunset,
expressed in local evening times. It is instructive to compare these findings with the Appendix *B’ drawings
showing the sunset terminator and the projected Sweet Spot Zone, centred on Toronto.

After the completion of our "Trop Prop" article, we began to suspect that the Sweet Spot might be
centred closer to 7:30 PM at the transmitter (the mid-point of the post-sunset generation phase of spread F),
rather than at the statistical maximum around 9:00 PM. Indeed, as the terminator worked its way westward and
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became more steeply inclined with the approach of the Winter Solstice, David found, as did John, that "max
dawn" enhancement was much earlier in terms of the source transmitter’s evening hour. In particular, that was
the case with the Sub-continentals, many of which are situate in the geographic band between 25 degrees N
(Tropic of Cancer) and 30 degrees N latitude. The chart shows a relatively consistent peak for these signals
between 6 and 6:30 PM at the transmitter (sometimes 7 PM during "late" openings), typically between one and
two hours after sunset.

North of the 30th parallel, considering Mongolia fo- example, the usual peaks were around 8 PM, but
again, this tended to be centred on two hours after sunset at the transmitter. Just below the Tropic of Cancer,
Vietnamese regionals would also peak two or more hours after sunset, near 7:30 PM local time.

Finally, turning to Indonesia and Papua New Guinea, lying within 10 degrees of either side of the
Equator, equinoctial reception from the Island of New Guinea corresponded with our original 9 PM supposition.
In the later fall however, signals originating from sites within the middle of the three Indonesian time zones
(UTC+8) exhibited a tendancy to peak
around 8 PM, yet-again about two hours following their tropical sunset.

We should bear in mind that David’s survey is representative of part of only a single season just-
following solar maximum. Nonetheless, there is a good deal of evidence to suggest that the "max dawn" Sweet
Spot in Eastern North America corresponds with about 8 PM at Asian transmitter sites for a substantial part of the
Tropical Band season. The somewhat earlier peak of the Sub-continentals is probably accounted for by the fact that
even at Winter Solstice, only the leading edge of the Sweet Spot Zone has reached the eastern extrernity of India by
the time "max dawn" enhancment is being experienced.

Well known SWBC DXer Art Delibert of suburban Washington, DC reported similar experiences from
his OTH and used the Sweet Spot technique to finally log Radio Manus (3315 kHz.) located in the Admiralty
Islands of Papua New Guinea. Art calculated when his local dawn would coincide with 9 PM local time in the
Admiralty Islands and found this to be in mid-March. Sure enough, mid-March arrived and so did Radio Manus
at Art’s "max dawn."

Bob Montgomery of Levittown, PA uses the vaunted R-390A receiver and has been tracking propagation
enhancements at dawn. He wrote:

"I have been doing studies of propagation for some time and have come up with the same conclusions you
have...the Sweet Spot is of special interest to me as I have been keeping records on Radio Australia broadcasts
(referring to the 23 and 2.4 MHz Northern Territory "Shower Service" stations) with various graphs and have
noticed this, as well. I have never found a name for it, but your terminology fits it exactly."

Bob Eldridge, VETBS, also reports that the relative signal strengths of Aussie amateurs seem to vary
in a pattern similar to that predicted by our Seattle-based Sweet Spot drawings. David recently found our most
persuasive supporting data for a Sweet Spot when wandering through the dusty archives of ODXA sometime
after the publication of our 1990 article. He was stunned when he found a 1970 article by the well known and
respected Scandinavian DXer, Anker Petersen. It was published by the Danish Shortwave Clubs International.
Mr. Petersen undertook an extensive and very precise year-long study (1969) of 60 Meter DX openings from
Denmark to the rest of the world. Making thousands of loggings, he compared when each DX circuit “should
be open” to the quality and length of actual openings. This is such an important work that we would like to

quote a particularly important observation that Mr. Petersen made after his extensive study:

"The signal strength increases steadily from the stations’ fade-in at the beginning of darkness on the path as
absorption becomes lesser. In many cases, but not in all, apeakocamabadbmhmusaﬁerfade—in,fadmvedby
34 hours with weaker signal strength. Then the signal strength increases again and stays on a good level until the
station fades out when sunrise reaches the first reflection point.”

Although this does not exactly describe our new-found Sweet Spot, it comes very close.

Figure 9 illustrates one of Anker Petersen’s graphic records from that 1969 survey. Notice that the
incidence of reception from Southeast Asia in his native Denmark is heavily concentrated near receiver sunset
(RSS), and then again near transmitter sunrise (XSR). While it is fair to say there weren’t too many “all-
nighters" to be heard from Southeast Asia, note the virtual absence of signals throughout the period after RSS
and before XSR when the entire signal path is in total darkness. This chart also tends to support the Tropical
Band Sweet Spot proposition quite nicely! (Dusk reception in Europe equates with dawn reception here in North
America, trailing transmitter sunset by several hours in each case during the DX season).

We should point out that in plotting the seasonal migration of the sunrise and sunset lines on the time
scale, Mr. Petersen assigned their positions relative to the “first reflection point" which was assumed to be about
2,000 miles along the path from the transmitter and the "last reflection point,” about 2,000 miles before
completion of the circuit at the receiver. (He was assuming a conventional F2 multi-hop propagation mode).
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AGURE 9. Survey of Reception Pattern of Southeast Asians on 60 Maters during 1969 near Copenhagen, Denmark. The number
of stations heard during a given hour/month is shown by the number of dots within the box; the vertical position of the dots is
indicative of relative signal strength.

"SEANCE" AND THE SWEET SPOT

As noted earlier, Bob Eldridge, VE7BS, is in almost daily contact "during the season” on 160 Meters
(1.8 MHz) with radio amateurs in Australia. Actually, he and Bill Tippett, WOZV, are two of the anchors of
the SEANCE net (South-East Australia to North America Communications Exchange). The SEANCE net is
organized to assist "first timers" across the Pacific on 160 Meters. It also is run from the Australian end to
provide reliable propagation indicators for experienced North American 160 Meter operators. [More on that
later].

Just as we were completing the final draft of this article, Bob forwarded the following excerpt of a letter
from VK4YB, Roger Crofts, one of the main Aussie anchors of SEANCE and a widely experienced 160 Meter
DXer.

"At last [people] who would be really interested in studying our log books...We of course have the raw data to
support [the Sweet Spot] hypothesis: ' :

1. The sharply defined Season mid-May to end-August;

2. Peak signals at 9-9:30 local time at western end of circuit;

3. Sharply defined geographic region for enhanced signals (West, Midwestern USA);
(At times, they also work into Illinois earlier in the Australian evening);

4. High reliability, openings on at least 90% of days.

"I have often listened for a peak at our sunset. I have never noticed one yel. The [North American] signals don’t
appear until around 9 PM. At 27 degrees South Latitude, I am just outside, or rather on the edge of the
enhancement zone. Of course I do sometimes work stations earlier, e.g. K6XK is often audible on 1811 CW. IfI
raise a reply from him it is always by transmitting on the vertical. A sure indication that another mode of
propagation is in use because as we know, the horizontals at the western end of the circuit, at least, always seem
to have the edge. This is one area where we are able to supply additional information to [the SWBC DXers]. I'm
sure all their BC stations are using verticals—the enhancement would be more noticeable if they had dipoles.”

(Roger knows though that some tropical broadcast stations use high angle antennas, like the Australian example).

"dccording to the [Proceedings 1990 Sweet Spot charts], we should expect an enhanced path to Japan at about
1230 UTC in mid-December. I have never noticed the JA’s being anything except surprisingly weak all year."

ps. 11



We were riveted by Roger’s letter. If we could have described what ought to be happening "under” the
Sweet Spots, the SEANCE experience Down Under would be it!!! What a perfect match! Naturally, we are in
contact with Roger and SEANCE and we are all interested in exploring the situation more thoroughly.

We cannot help but carry Roger’s thoughts further...in our terms, he and the other VKs are "DXing
SUNRISE AT THE TRANSMITTER AT 9 PM THEIR LOCAL TIME" (the local Sweet Spot).

We have no data on whether this reciprocal effect might work here in North America--especially north
of 27 North Latitude. We do have some Asian loggings, and there are a few scholarly works whick indicate that
the Sweet Spot (or TIDs) may at times extend rather far above the Tropics (at least to 40 degrees N.). For us,
this is a whole new thought.

IT'S 9 PM, YOUR LOCAL STANDARD TIME.
DO YOU KNOW WHERE YOUR DAWN TERMINATOR IS?

For SWBC and MW DXers west of the Mississippi as well as the amateur community, there are several
other items of importance in Roger’s letter.

"[To facilitate propagation studies] I am most careful to synchronize my watch with WWV so that the first CQ goes
out at exactly 1100Z to the second. I call CQ for exactly 90 seconds on the DIPOLE and listen for 30 seconds. If
no reply I call CQ at 1102Z on the VERTICAL and listen for 30 seconds. I have had some difficulty in doing this
recently because the frequency is often occupied by VKs ragchewing. I deliberately chose the then hardly used 1832
because our freq last year of 1826 was full of VK ragchewers. Now, everyone is on 1832—the problem of success!”

DXING WITH THE SWEET SPOT

Our Dawn and Dusk series in the NASWA Journal also discussed the possible impact of the Sweet Spot
trailing sunset at the transmitter on African and Latin American Tropical Band DXing. This situation would
occur in the North American late afternoon and evening. We have not as yet published any drawings detailing
this phenomenon and suggest that you produce your own. The dawn drawings in the Appendix to this article
were made by defining the Sweet Spot as extending from the Tropic of Cancer to Capricorn, from 7:30 to 9:30
PM mean solar time at the Equator. The sides of the Spot were drawn running parallel to the terminator.

To conclude this section of our discussion, we suggest that at least four relationships between the Sweet
Spot and the receiver or transmitter are worthy of special interest:

A) When the Sweet Spot is over the transmitter at your own *max dawn" enhancement--the situation
shown in the Sweet Spot drawings following this article. (These drawings apply only for the receiver locations
and times/dates noted, of course.)

B) When the Sweet Spot falls over the transmitter during local receiver sunset enhancement. This
situation would occur from some North American receiver locations to some parts of Latin America. However,
it appears that this situation would be much more useful for DXers located on the Eurasian landmass.

C) When the Sweet Spot lies between the transmitter and the receiver, especially when the long axis
of the Sweet Spot is parallel to the propagation path. This situation applies to late winter afternoon reception
of African stations from North America and for enhanced evening reception of various areas of Latin America
from some locations in North America.

D) When it is 9 PM local standard time at your location (or, maybe 3 hours past sunset) try DXing
sunrise-at-the-transmitter and/or sunset-at-the-transmitter. This of course, is our possible new Sweet Spot tool
found by the Australians.

Finally, we suggest that the true test of the existence of a Sweet Spot of enhanced tropical
transmission/reception will be whether it becomes a tool commonly used by Tropical Band DXers around the
world. Ifit is a chimera, it will soon sink back into the DXers’ Dustbin of strange ideas hatched after too long
at the dials. You decide.

SPHERICAL CONVERGENCE

"Spherical convergence" is our term for a little known and poorly understood physical phenomenon which
materially effects the signal strength of every signal of whatever frequency which is propagated ionospherically
and which travels more than 6,250 miles between transmitter and receiver. It effects Low, Medium and High
Frequency alike. From reader feedback to the 1990 article, we are aware that spherical convergence was the most
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difficult concept to grasp, probably because it scems so wrong-headed. The concept accepts that signals traveling
from a transmitter get weaker as they spread out. This is true for the first 6,250 miles. After that, and ignoring
other losses, signals get progressively stronger each mile that they travel! This is due to the spherical nature of
the planet and its more-or-less concentric ionosphere.

The only data we have found which gives actual gain figures resulting from spherical convergence is in
the Deutsche-Welle study [1] which found that this phenomenon alone, added several S-units to the strength
of D-W signals received in Australia.

Spherical DIVERGENCE
/" S Equator at 6,250 miles

(if other types of losses are ignored)
as the receiver is moved further than
6,250 miles from the transmitteri

T

4

AGURE 10. SPHERICAL CONVERGENCE
Note: Since this effect is operative at all ionospherically propagated trequencies, the effect of day/night is not shown.

Figure 10 was our attempt at explaining this phenomenon. However, many readers still had difficulty
visualizing it. The following exercise helped us understand this slippery concept: We are all familiar with the
*stone dropped in a still pool of water” analogy of a signal traveling outward in concentric ring-like waves from
a transmitter. As the concentric waves spread to ever-larger circumference, their height decreases proportionally.
So does the field strength of the analogously transmitted radio signal. We could get the same effect in reverse
in the pool by having an adjustable metal ring in the water. If we could suddenly make the ring just a bit smaller,
that movement would create an inward-traveling small circular wave. As that wave came closer to the center,
it would build in height as the wave’s circumference got ever smaller. (Right?? Right!!)

Now, place a “transmitter” rock at the north pole of an all-water surfaced planet, which is 25,000 miles
in circumference. The ultimate receiver will be at the south pole of the same planet. Use your north polar rock
transmitter to create a 6-foot high single wave at the north pole. As this tidal wave rushes outward, the wave
crest will get ever-lower as the total wave circumference gets ever-larger. By the time that this tidal wave reaches
the equator, it will have traveled 6,250 miles from the transmitter and that formerly 6-foot high tidal wave will
be, say 1/1000 of a foot high as it simultaneously crests all points of the equator. Now, rush around to your
receiving position at the south pole. You will hardly notice the 1/1000 of a foot tidal wave rushing at you, yet
as the Gircumference of this inward-rushing wave decreases, its height builds rapidly! (So would the signal
strength of an analogous radio wave after it travels 6,250 miles from the transmitter). Measured at any point
past 6,250 miles, the tidal wave is getting ever-higher! Finally, it converges at your south pole location. Unless
you are at least 7 feet tall, you are gonna get a mouth full of water! So, too, with the signal strengths of
ionospherically propagated radio waves on a spherical planet.

This phenomenon, which we call "Spherical Convergence,” is discussed briefly in some professional works
using terminology such as "ray re-focusing” and/or "near antipodal focusing.” We find both terms very misleading
and unnecessarily obscure. Since the effect on the Germany-to-Australia circuit was 2 to 3 S-units and since this
phenomenon effects every ionospherically propagated signal which travels more than 6,250 miles (not just from
near your particular planetary antipodes) we commend Spherical Convergence to every serious DXer’s
consideration.

We are not aware of any propagation predicting programs which takes this mathematically simple
concept into account!

THE RECIPROCITY ASSUMPTION

The Reciprocity Assumption is apparently especially dear to radio amateurs and professional
propagationists. In our 1990 article, we noted that one aspect of our own observation might be a “receive only”
phenomenon. No other single statement garnered such comment from our readers. We were assured by a
number of folks that there was no such thing as a “receive only" phenomenon--the “reciprocity assumption” would
not allow it! The reciprocity ASSUMPTION states that, in propagational matters, one may interchange the
position of the receiver and the transmitter and not effect signal strength, propagational geometry, etc.
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We arc unsure why this assumption is so dear to so many and agree that it is a reasonable "most of the
time” assumption. However, like all things in physical science, one should "never say never!” Our best reference
documents a NATO-funded study of HF propagation in the Arctic.  Scientists established matched
transmitter /receiver/antenna at several sites in the sub-arctic and performed extensive propagation path
testing.[4] They defined "non-reciprocity” as when there was at least 10 dB of difference between the received
strength of a signal sent from Point A to Point B and that sent in the reverse direction the next instant. Since
all differences of transmitter, antenna and receiver were designed out of the experiment, any instances of non-
reciprocity would be due to propagation. Over 80 percent of the transmissions were non-reciprocal! Although
10 dB is less than 2 S-units of difference, the fact that such exists is very strong evidence that true "receive only”
phenomena do occasionally exist.

associated study is also worth mentioning: researchers found that the ionosphere in the Arctic was
so turbulent that the strength of long distance transmissions arriving at two receivers separated by as littie as 30
km varied radically. In some tests, one receiver would report a strong signal while the nearby receiver reported
no signal at all! The implications of this study on weak DX signals attempting to transit either polar region must
be quite profound. Similar "non-reciprocity” may or may not exist elsewhere in the ionosphere. We are not sure
that anyone has ever actually tested the "reciprocity” assumption in the "more normal® temperate latitude
ionosphere.

INTER and INTRA LAYER DUCTING

There is ample evidence that "true” ducting exists as a mode of radio propagation. If "layers” of higher
density ionization are interspersed with layers of much less dense ionization, it is easy to visualize that wave
packets traveling almost parallel to these ionospheric layers will be continuously refracted around the planet.
Some speculation has appeared in scholarly journals that the regions of the ionosphere which we think of as
distinct layers (D, E, F, F1, F2) may be each composed of a number of mini-layers. We understand that rocket-
borne instruments have not been sensitive enough to measure such possibly very subtle vertical gradients of
electron density. If this "many mini-layers” picture of the ionosphere is true, there may be INTRA as well as
INTER layer ducting of radio signals. ‘

The conventional view of "true" (that is, double-sided) ducting is that it only occurs at frequencies higher
than the current Maximum Useable Frequency (MUF)--that is, generally above 25 MHz. Ducting as a mode
was probably discovered because no conventional ionospheric means of propagation existed at these very high
frequencies. The signals "should" have gone into free space, but did not. Why? Thus, a search and the discovery
of ducting.

Since the conventional view of HF propagation (the multi-hop model) is now called into question, it is
at least reasonable to speculate that ducting MIGHT play a significant and regular role in HF propagation over
planetary distances. We have no means to determine whether the primary mode of long-haul Tropical Band
propagation is whispering gallery/single-sided ducting or "true* double-sided ducting. We understand that a
Canadian ionospheric research satellite will be launched via the much-delayed Space Shuttle in 1993 or 1994.
It is supposed to fly at altitudes which will allow a highly detailed look at the structure of the ionosphere. We

can hope that part of this project will address the behavior of the ionosphere at the lower High Frequencies.
LONG PATH/BENT PATH PROPAGATION

A major development in our own study of dawn/dusk cnhancements in the past year was David’s
discovery that the signals of Indonesian and Southeast Asian stations sometimes audible on North American
winter afternoons (primarily an East-of-the-Mississippi-only phenomenon) were coming from the South! David
stumbled into this when he and DXing buddy Cedric Marshall constructed a permanent two-wire Beverage at
their Ontario antenna farm. This type Beverage (refer to ARRL Antenna Book or Misek’s Beverage Handbook)
is switchably uni-directional off either end. Imagine David’s shock when he switched the antenna pattern from
north to south and those weak afternoon Indo’s boomed in!

David was espedially startled since he is one of the best known DXers of these particular DX signals
and since he had spent several pages in his well-received article “DXing Asians on the Tropical Bands--The
Auroral Factor” (Proceedings 1989) explaining how those very same winter afternoon Asians came in from the
north through the Arctic "doughnut hole" or by "skewed" path around the northern auroral region. This northerly
short path route was and is the explanation of these signals common among veteran North American Tropical
Band DXers and we both fell in the same trap. Not only have we all been conditioned to “think" short path as
the normal mode, but also it was assumed that Tropical Band propagation on the reciprocal (long) Great Circle
path from Southeast Asia to eastern North America in mid-winter was not possible. That was because the path
(from Sumatera/Singapore, for example, at 180 degrees from true North) intersects Antarctica which is bathed
in twenty-four hour daylight during the southern hemispheric summer, thus implying total signal absorption or
“solar blanking."

Matters only became clearer when it was recognized there is a sunset grayline from eastern North
America which runs tangent to the eastern extremity of Antarctica in mid-winter and passes through the vicinity
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of Ujung Pandang on the Indonesian island of Sulawesi. Remembering that a grayline path is always a Great
Circle path, this means that David’s dusk reception of Ujung Pandang (on 47193 or 4753.3) is an entirely
plausible example of true graylining via the long path. (January 1st Newmarket sunset = 2151; Ujung Pandang
sunrise = 2153). The January 1st position of the grayline also means that most of Southeast Asia is still in pre-
dawn darkness at the time of David’s sunset. The Beverage antennas confirmed the conclusion that the signals
from most of Jawa and all points further to the west must be adopting a bent or "deviated” long path, exhibiting
as much as 30 degrees of skew from the reciprocal Great Circle path in terms of the transmitter location. The
arrival of these signals from a southeasterly heading also squares with David’s observation that reception of the
afternoon Asians is distinguished by a total absence of characteristic polar or auroral "flutter” fading.

It is also noted that those mid-winter long path signals from Sumatera, Singapore and the Indo-China
region attain their best peaks, albeit briefly, during the particular period when one-half hour past sunset at the
receiver coincides with one-half hour prior to sunrise at the transmitter--the classic definition of a low-band, long
path opening.

We have stated that dawn and dusk Tropical Band signal enhancements are not symmetrical
propagational events. With particular reference to the Southeast Asians, dawn Sweet Spot enhancement is
typically accompanied by a relatively quiet geomagnetic field, although we are finding that this is not always the
case. Conversely, at dusk the initial "positive phase” after commencement of an ionospheric/geomagnetic
disturbance is almost invariably the necessary criterion for a day or two of enhanced long path reception of the
Asians. Given ideal conditions, certain stations can be heard at signal levels which far exceed their typical
strength during dawn enhancement! We have yet to see a substantive explanation, in the hobby press or
elsewhere, of this phenomenon of dusk trans-cquatorial enhancement as it applies to Tropical Band frequencies.

Secondly, downward refraction of signals at dusk must be assumed to be geometrically quite different
than at dawn-—at least on the lower HF bands. We noted that recombination rates in the D and E layers
beginning at dusk are slower that the process of rapid ionization beginning at dawn. Furthermore, the circular
shape of the earth means that the F region will begin to be affected by the sun well before dawn at ground level.
The opposite effect occurs at sunset. All of this implies to us that the ionospheric tilting mechanisms during
dusk enhancement may result in different arrival angles and different ray-focussing of the signals than at dawn
enhancement. The extent to which these suppositions might be important for the reception of long path Asians
is unknown to us at this time.

In any case, we had mistakenly assumed that “long path” propagation--reasonably well known in amateur
circles--was either a high frequency phenomenon (20/15/10 Meters) or was far too rare to use as a conscious
DXing strategy on the lower frequencies. We feel that David’s ~discovery" that "long path" can be a useful
Tropical Band DXing strategy is a another major contribution to our collective effort to hear ever weaker DX.
We are especially grateful that Bill Tippett, WOZV, an outstanding veteran 80 and 160 Meter DXer, has
contributed his insightful article on Long Path/Skewed Path Propagation to Proceedings 1991.

SUMMATION AND CONCLUSIONS

As our title suggests, we view this article as a scrapbook of "Notes® and an interim report on our own
maturing thoughts on Tropical Band propagation. At this point, we do not think it useful to reach conclusions
beyond those contained in the text of this article. We would be less than honest, though, if we did not say that
we, and probably some of you, are beginning to sce an emerging picture of Tropical Band propagation which
is so unconventional as to be considered heresy in many circles. Neither of us is particularly comfortable with
this state of affairs and we often begin to "backslide." When this happens, we go over our reasoning carefully;
we examine again the real-world experience of ourselves and others and again read the documents that we have
cited. The results of this re-cxamination are always substantially the same, no matter how uncomfortable they
seem to us and others. '

We are also very conscious that our articles have not covered all major aspects of radio propagation at
Tropical Band frequencies. That was very intentional.... we are still doing a great deal of "homework."

TOWARD THE FUTURE

Although we have made a start toward a clearer understanding of Tropical Band propagation, much
remains to be done. We would greatly appreciate assistance from other veteran DXers who dwell mostly below
6 MHz. We would appreciate input directly to cither of us or in the form of article proposals for future editions
of Proceedings. We are sincerely interested in assistance in the following areas:

A) True Double-Sided Ducting at Tropical Band Frequencies. We feel rather strongly that this type of
propagation exists at low HF frequencies. It may exist in place of or co-exist with whispering gallery/single -
sided duct mode.

B) Although Bob Eldridge’s work (Figure 9 and discussion) on the relationship between Dawn
Enhancement and the Solar Cycle begins to clarify this issue, a whole host of other "sunspot” cycle issues remain.
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The most important is determining at which points in the cycle are the best gencral DX conditions. Conventional
wisdom has always been that high bands were at their best in high sunspot-count years, and that low bands were
at their best in very low sunspot-count years. There is growing discontent with this old saw from experienced
SWBC DXers, MW DXers and amateurs who haunt bands from 6 MHz downward.

C) We have also to date, steered clear of writing of our views of the very complex relationships between
hourly/daily/monthly solar events and "real time" DX conditions. We are both very interested in the observations
of veteran DXers concerning this aspect of Tropical Band Propagation.

D) We would appreciate hearing from anyone in the amateur or SWBC DXing community who
systematically DXes over planetary distances at frequencies between 6.0 and 1.4 MHz. concerning their general
impressions of our proposals and their impressions of the Sweet Spot.

E) We would appreciate any leads or citations of formal primary research papers which support the MULTI-
HOP model of HF propagation at any frequency. However, we are only interested in research papers which
support this model with physical data and/or findings based on anything other than tradition, secondary
quotations or DELAYED TIME OF ARRIVAL.

We would like to thank all of those who have participated in the Sweet Spot study, so far, and also those
members of our sister radio hobbies who have been so much help in furthering our understanding of propagation
and who have been most helpful in clarifying our understanding of these somectimes arcane matters.

Finally, we hope that you have found reading this article half as interesting as we have found the writing
of it. We also urge you to remember that no article or book on this subject is completely true and accurate.
At best, all such represent the truth as the authors believe it to be at the time they write it.

Happy (Tropical Band) DXing!
AUTHORS ADDRESSES:
David M. Clark John H. Bryant
RR #3, St. John's Sideroad Rt. 5, Box 14
Newmarket, ON, Canada L3Y 4W1 Stillwater, OK USA 74074

END NOTES:

We bave refered to several previous articles published in other editions of Fine Tuning’s Proceedings.
These are: "Terminator Mechanics and Trans-Polar Solar Blanking® by Bryant (Proceedings 1988); "DXing
Asians on the Tropical Bands: The Auroral Factor" by Clark (Proceedings 1989); "Notes on Tropical Band
Propagation” by Bryant and Clark (Proceedings 1990). Fine Tuning’s Special Publications is attempting to keep
all years of Proceedings actively in print. Inquiries may be sent to Fine Tuning’s Special Publications in care of
John Bryant at the above address.

We have also made numerous references to a series of four articles which we jointly authored in the
Spring of 1991 in the "DXer’s Forum® of the Journal of the North American Shortwave Association. The first
two of these articles focused on Dawn Enhancement and the latter two on Dusk Enhancements of Tropical Band
propagation. Reprints of this series, Known as "Dawn and Dusk” are available at nominal cost from The NASWA
Company Store, 2216 Burkey Dr., Wyomissing, PA 18702. -
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AT NEWMARKET, ONTARIO

APPENDIX A
TROPICAL BAND SWEET SPOT SURVEY: SEPTEMBER/90 - JANUARY/91

DATE / STATION / RCVR SR PEAK / PM PEAK AT XMTR /
QUALITY FREQ XMTR SS XMTR SS | NOTES
(UTC) (PM)
9/16/90 AIR-Hyderabad 1100 1200 *5:30* SR+1 hr, SS-45 min;
Poor 4800 1246 6:16 Skewed Path?
9/22/90 . V of Myanmar 1107 1200 *6:00* Heard much better near
Poor-Fair 4725 1130 6:00 mid-winter
9/22/90 AIR-Port Blair 1107 1200 *5:30* 1157 s/on-1210 fade
Poor-Fair 4760 1143 513 under Kunming
9/30/90 R Enga-PNG 1116 1125 *9:25* Also RRI-Sorong 4874.6
Very Good 2410 0819 6:19 good to 1230+ Late!
10/13/90 R Nepal 1132 1200 *6:05* Best on NW Beverage;
Fair-Good 5005 1150 5:55 skew from Grayline?
10/14/90 RPH-Melbourne 1133 1115 *10:15* Also RPH-Canberra
Fair-Good 1629 ' 0835 7:35 1620kHz at 1105
10/20/90 Xizang BS-Tibet 1141 1200 *8:00* Ulaan Baator 4995 @
Good 4750 1119 7:19 1205 fair (8pm at xmtr)
10/21/90 CBS-Taipei 1142 1140 *7:40* 1st log; no PNG! Ulaan
Fair 3335 0920 5:20 Baator 4828 @ 1205 (8pm)
10/21/90 AIR-Delhi 1142 1243 *12:43* Ahead of "season" and
Good 4860 1214 5:44 SR+ 1hr ats/on
10/22/90 R Nepal 1143 1145 *5:30* Ahead of "season" but
Good 5005 1142 5:27 True Grayline
10/?8/90 RRI-Palankaraya 1151 1155 *7:55* Tough catch in Ont. .
Poor-Fair 3325 1013 6:13 RRI-Ternate 3345 vy good
11/04/90 RRI-Palu 1200 1155 *+7:55* New xmtr but usually just
Fair 3959.8 0948 " 5:48 : carrier
11/05/90 RPDT2-Ngada 1202 1155 *+7:55* Hets from other RPDs in
Fair 2904.8 0952 5:52 UTC+8 time zone
11/18/90 R Bangladesh 1219 1230 *6:30* Subcontinental "season"
Good 4880 1111 5:11 kicks off
11/24/90 AIR-Kurseong 1226 1230 *6:00* Dominant over PNG; best
Very Good 3355 1112 4:42 AIR “"indicator" on 90m
11/25/90 AIR-Shillong 1227 1230 *6:00* Also AIR outlets on
Very Good 3255 1100 4:30

3235/3277 6-6:30 peak
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DATE / STATION / RCVR SR PEAK / PM PEAK AT XMTR /
QUALITY FREQ XMTR S€ XMTR SS | NOTES
(UTC) (PM)
12/01/90 SLBC-Ekala 1234 1245 *6:15* New xmtr but not usually
Fair-Good 4870 1221 5:51 audible (presumed log)
12/08/90 Lao Cai BS-Vietnam 1242 1240 *7:40* Ha Tuyen BS 4816.5 @
Fair 5597.7 1019 5:19 same time - readable
12/09/90 AIR-Gauhati 1243 1235 *6:05* Note Indian Regionals
Good 3375 1100 4:30 consistently 6-6:30pm
12/10/90 AIR-Bhopal 1244 1235 *6:05* Faded under PNG 1240+
Fair 3315 1204 5:34 . AIR-Lucknow 3205 - good
12/15/90 RRI-Dili 1248 1250 *8:50* RRI-Ternate 3345, same
Very Good 3306.1 0950 5:50 time - excellent (9:44pm)
12/15/90 RRI-Nabire 1248 1305 *10:05* Audible to 1400 switch
Very Good 50554 0902 6:02 to 6127.5 - fade 1405!
12/22/90 AIR-Kurseong 1252 1150 *5:20* Long Path - SW Bev!
Excellent 3355 1118 4:48 Short Path - NE Bev @1235
12/23/90 AIR-Delhi 1253 1300 *6:30* Long Path-SW Bev;
Very Good 4860 1158 5:15 Major flare 12/22 at 2246
12/23/90 R Bangladesh 1253 1300 *7:00* Long Path on SW Bev;
Very Good 4880 1115 5:15
12/24/90 R Nepal 1253 1315 *7:00* Skewed Path on NW Bev;
Excellent 5005 1129 5:14 Major flare 12/23 @ 0952
PCA Event 12/24 at 1200+
Audible past 1410!
12/24/90 Bhutan BS 1253 1305 *7:05* Skewed Path on NW Bev;
Good 5023.1 1112 512 Audible past 1330!
12/25/90 AIR-Jammu 1253 1238 *6:08* Tentative // AIR-3355
Poor-Fair 3345 1159 5:29
12/30/90 AIR-Ranchi 1255 1240 *6:10* Threshold (tentative);
Poor 3304.5 1141 5:11 Also AIR-Jammu 3345
12/31/90 AKR-Muzaffarabad 1255 1250 *5:50* Better than 1st (presumed
Poor-Fair 3662.6 1204 5:04 log) on 12/30 '
01/03/91 RRI-Gorontalo 1255 1215 *7:15* Sumatera can be much
Fair-Good 3264.7 1124 6:24 better at receiver SS!
01/04/91 R Nepal 1255 1245 *6:30* Better than //5005!
Very Good 3230.1 . 1135 5:20
01/20/91 AIR-Kurseong 1249 1230 *6:00* Long Path-SW Bev; Last
Very Good 3355 1137 5:07 good Subcontinent date
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APPENDIX B
DAWN ENHANCEMENT SWEET SPOT CHARTS
for
EAST COAST NORTH AMERICA
WINTER SPRING

These charts document the statistically probable location of an area of enhanced propagation of Tropical Band signals. This enhancement
may be associated in some as yet unknown fashion with Tropical Ionospheric Disturbances (TIDs) which are gencrated on most
magnetically quict evenings. The TID generation begins at sunset and generally peaks about 9pm mean solar time at the Equator. The
chart records the statistical placement of the majority of the “creation phase® and the beginning of TID dissipation. Most TIDs dissipate
by local midnight, though very unusual conditions may cause TIDs to remain active uatil nearly local dawn. The “Sweet Spot* on these
charts is drawn from 7:30pm uatil 9:30pm mean solar time at the Equator. The sides arc drawn paraliel to the Sunset Terminator and
generally extending from the Tropics of Capricom to Cancer. The momeat sclected for the chart is that of:
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APPENDIX B
DAWN ENHANCEMENT SWEET SPOT CHARTS
for
EAST COAST NORTH AMERICA

SUMMER FALL

The moment sciected for the char is that of:
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APPENDIX B
DAWN ENHANCEMENT SWEET SPOT CHARTS
for
CENTRAL NORTH AMERICA
WINTER SPRING

These charts document the statistically probable location of an area of enhanced propagation of Tropical Band signals. This enhancement
may be associated in some as yet unknown fashion with Tropical lonospheric Disturbances (TIDs) which are generated on most
magnetically quict evenings. The TID generation begins at sunset and geacrally peaks about 9pm mean solar time at the Equator. The
chart records the statistical placement of the majority of the “creation phase” and the beginning of TID dissipation. Most TIDs dissipate
by local midnight, though very unusual conditions may cause TIDs to remain active until nearly local dawn. The "Sweet Spot® on these
charts is drawn from 7:30pm until 9:30pm mean solar time at the Equator. The sides are drawn parallel to the Sunset Terminator and
generally extending from the Tropics of Capricorn to Cancer. The moment selected for the chart is that of:
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APPENDIX B
DAWN ENHANCEMEN}' SWEET SPOT CHARTS
or
CENTRAL NORTH AMERICA
SUMMER FALL

The moment selected for the chart is that of:
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APPENDIX B
DAWN ENHANCEMENT SWEET SPOT CHARTS
for
WEST COAST NORTH AMERICA
WINTER SPRING

These charts document the statistically probable location of an area of enhanced propagation of Tropical Band signals. This enhancement
may be associated in some as yet unknown fashion with Tropical Ionospheric Disturbances (TIDs) which are generated on most
magnetically quict evenings. The TID generation begins at sunset and generally peaks about 9pm mean solar time at the Equator. The
chart records the statistical placement of the majority of the “creation phase® and the beginning of TID dissipation. Most TIDs dissipate
by local midnight, though very unusual conditions may cause TIDs to remain active until nearly local dawn. The “Sweet Spot® on these
charts is drawn from 7:30pm until 9:30pm mean solar time at the Equator. The sides are drawn parallel to the SWunset Terminator and
generally extending from the Tropics of Capricorn to Cancer. The moment selected for the chart is that of:
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APPENDIX B
DAWN ENHANCEMENT SWEET SPOT CHARTS
for
WEST COAST NORTH AMERICA
SUMMER FALL

The moment selected for the chart is that of:
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LONG PATH AND SKEWED PATH PROPAGATION
ON THE LOWER SHORTWAVE FREQUENCIES

Bill Tippett, WOZV

Before getting started on this article, I first would like to thank John Bryant for asking me to contribute to
this issue of Proceedings. Since I am from the amateur radio ranks (W@ZV) I was fascinated when I read a review of
the 1989 Proceedings in our June 1990 issue of QST. I am mainly interested in low band DXing on the amateur bands
(1.8 and 3.5 MHz) and thought I could learn from the experiences of the mediumwave and shortwave SWL commu-
nities. After reading and devouring the 1989 issue, I ordered the 1988 reprint as well as the 1990 issue, and began cor-
responding with John. One thing led to another and John asked me to contribute this article, which I am grateful to do
in return for all the excellent articles I've read in previous Proceedings.

INTRODUCTION

I have been an amateur since 1957 when I first got my license at age 12. Most of my interests have been
DXing on the higher amateur bands (14, 21 and 28 MHz) and I've worked all countries on our ARRL countries list
except Albania. It shouldn't be long for that one the way their politics are going these days. Having worked almost
everything on the higher bands, I started chasing DX on the 3.5 MHz band after I moved to a rural Colorado location
in 1980. In October 1984, I put up a “temporary” antenna to operate on 1.8 MHz during a radio contest, and that was
the beginning of my current love affair for what we hams call “Top Band.” Currently, I have 293 ARRL countries on
3.5 MHz and 224 on 1.8 MHz, so you can see the extent of my addiction. By the way, my country totals on these fre-
quencies equate to 204 and 140 respectively using the NASWA Countries List for reference.

Although I had been fairly successful on 3.5 MHz without using Beverages, I quickly discovered they were
an absolute must to hear much of anything on 1.8 MHz. There was not much published on Beverages in those days,
so I talked to anyone who had been using them to learn how to make them work. I put up my first crude one in December
1984 without a matching transformer. In August of 1985, I put up an array of seven Beverages (Figure 1) that were
aimed at six population centers and one at 210 degrees for “Long Path™ (more about that later). These were all prop-
erly terminated and ranged in length from
approximately 600 to 800 feet. These lengths
are over one wavelength on 1.8 MHz and are
almost 3 wavelengths on 3.5 MHz. The direc-
tivity of these antennas (Figures 2A, 2B) really
opens up a new world on the noisy low bands
as anyone who has ever used one will attest.
Incidentally, I have a 7 MHz rotatable Yagi
up 148 feet and I find that the Beverages are
at least comparable and often better than that
antenna on the 7 MHz band. They are even
usable up to 21 MHz, although Yagis are bet-
ter on bands above 7 MHz.

In reading the past Proceedings as
well as a large compendium of articles on prop-
agation which John Bryant loaned me, I was
surprised to see very little mention of what we
hams call “Long Path” propagation. Hence,
John suggested that I write this article describ-
ing long path propagation on the low bands.
Although this article is written from my per-
spective as a low band DXer on the amateur
bands, my comments will generally apply to

FIGURE 1. Great Circle chart showing orientation of WOZV Beverage antenna  the 60, 90 and 120 meter shortwave bands.
system. Map center is Berthoud, Colorado, USA. (From DX-Aid software.)
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FIGURE 2A. Directive pattem of a terminated 1-wavelength Beverage antenna

at 1.8 MHz. (From ELNEC Antenna Model software.)

LONG PATH
PROPAGATION

Long path is a very well known phe-
nomena on the amateur bands because most
hams have rotatable Yagis on 14 MHz and
higher frequencies, and can easily determine
the optimum direction to receive any given
signal. Given time and experience, most hams
learn what direction to point their antennas
at any given time of day for specific target
locations. However, since many in the short-
wave comunity may not have access to rotat-
able antennas, it may not be as well-known
among shortwave circles. Simply put, there
are occasions when radio signals will be prop-
agated in a direction generally opposite to
what the true Great Circle bearing is. These
occasions are a function of time of day, date,
and even the relative part of the sunspot cycle
since all of these affect the state of the iono-
sphere.

Note that I said “generally oppo-
site”. In fact, the headings for maximum sig-
nal strength on long path are seldom exactly
180 degrees opposite to the Great Circle bear-

ing between any two locations. Therefore, let me offer a definition of “Long Path” which is what amateurs generally
mean when we use the term. Long path is any path in which the signal is skewed by more than 90 degrees from its
true Great Circle heading. Sometimes it will be 180 degrees but often it will be less. The most common example of
long path on the amateur bands is the morning path to Europe, the Middle East and Asia on 14 MHz. Both before
and after local sunrise throughout North America, signals from Europe, etc. will be received by beaming approxi-
mately over New Zealand. The actual bearing is usually around 210 degrees for my location, but it’s important to
note that this is relatively constant whether the target area is Europe or Asia, even though the “true” 180 degree bear-

ings for long path should be between 150
degrees and 210 degrees. For example, from
my location, the direct heading for Bhutan
is 346 degrees, the true (180 degree oppo-
site) long path heading would be 166 degrees,
yet the actual signal at my sunrise would be
coming from about 210 degrees on the 14
MHz long path. Note that the 210 degree
bearing from my location is basically ori-
ented Southwest along my terminator during
mid-winter sunrise.

This same path is also very common
on 7 MHz, less so on 21 MHz and I have even
seen it occasionally on 28 MHz. Thus it is not
a complete surprise to us that it also exists on
3.5 MHz and even very rarely on 1.8 MHz
(only one contact in my six-plus years of lis-
tening for it!) '

There are also numerous other
examples of long path on our higher bands.
For example, working Australia by beaming
east on winter afternoons on 7 and 14 MHz,

w6
[
el 0

Southeast Asia over South America on or after

. FIGURE 28. Directive pattemn of a terminated 3-wavelength Beverage antenna
winter sunset on 7 and 14 Mhz, and even ;35 Mz, (From ELNEC Antenna Model software.)
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Europe via New Zealand after local European sunrise or the Far East via South America after our local sunrise on 28
MHz. The examples mentioned for 7 MHz also exist on 3.5 MHz as we'll discuss later.

LONG PATH ON 3.5 MHZ AT USA SUNRISE

This is by far the most common long path phenomena on 3.5 MHz. It exists for stations from Boston to Seattle
although it is probably most common for those of us in the western half of the USA. It also happens to be the most
convenient for me because I am an early riser and am usually at home at this early hour. Such is not the case for my
sunset when another long path exists, because I am usually at work long past local sunset. Incidentally, Dale Hoppe
K6UA and Peter Dalton W6NLZ first described this phenomena on 3.5 MHz in their September 1975 CQ Magazine
article titled “The Grey Line Method of DXing.”

As on the higher bands, propagation is possible to Europe, the Middle East, Central and even Southeast Asia
depending on the time of year. Refer to Figure 3 for a list of countries heard or worked from my location in Colorado.
As observed on the higher band signals, the bearings for all target locations are relatively constant at about 210 degrees
from my location. There are even a few rotary Yagis in the USA on 3.5 MHz (yes, they're huge!) and amateurs with
these antennas confirm that the moming long path signals usually peak around 200 to 220 degrees, independent of the
location at the target end of the long path.

The consistency of the long path signals at about 210 degrees is interesting. Although we cannot know the
exact propagation path for certain, I have a premise which I will share for others to critique. As we all know, during
our winter, there is an area of constant daylight over the South Pole. This area reaches a maximum at our winter sol-
stice (December 21) covering everything from 67 degrees south latitude (the Antarctic Circle) to the South Pole. John
Bryant described this area in his 1988 Proceedings article on Solar Blanking (Figure 4).

Although there is an area of continuous daylight and consequently high absorption, there is also an area of
twilight or greyline tangent to its western edge at our local sunrise. My premise is that signals duct around this grey-
line area rather than propagating through the daylight area which signals would follow if they were following the true
(180 degree) long path. I feel this explains the somewhat constant bearing of 210 degrees which is the bearing from
my location to the western edge of the Antarctic Circle during midwinter. As you can see from John's great circle plots
in Figure 4, this transition area is relatvely constant at 195 to 210 degrees during the prime winter long path months
of November through February. Although long path on 3.5 MHz exists from September to March (roughly but not
exactly from the Fall to Spring Equinox period), it is most frequent from mid-November to mid-February. Also, I
should mention that the resolution of a Beverage or Yagi is not enough to detect a change of a few degrees from the
210 degree bearing. My guess is that the signals actually track the greyline which is at the western edge of the solar
blanking area but the change is too small for our antennas to detect.

How does one practically use this knowledge to hear rare and exotic DX? Through experience, I have found
that sunrise long path propagation usually peaks

about 2.0 minutes before local sunrisg. although it | FiGURE 3. Countries heard or contacted at W@2V via sunrise long
also exists for more than two hours prior to and 30 | path on 3.5 MHz.
minutes after local sunrise. It also seems to peak | aq_oman UG—Armenia
about 10-20 minutes past local sunset at the DX end | Ae—United Arab Emirates UH—Turkoman
of the path but can also last up to two hours pastlocal | A7—Qatar Ut—Uzbek
sunset. Figure 5 illustrates several long path contacts | A8—8ahrain UJ—Tadzhik
different target areas. The contact with RV@YF | Ap_p2kstan Ju—tazakh
to difterent target areas. Ihe L with RV BY—People's Rep. of China UM—Kirghiz
on 13 February is particularly interesting since it was | EP—iran UO—Moldavia
almost two hours past his local sunset in Kyzyl, | FT8X—Kerguelen Island UP—Lithuania
USSR, north of Mongolia, and more than one hour | FR—Reunion Island UQ—Latvia
.. f thumb HA—Hungary UR—Estonia
before my sunrise in Colorado. These rules of thum HS—Thailand VQ9—Chagos Islands,
are only approximate but I have found through expe- HZ—Saudi Arabia Diego Garcia
rience that they generally apply to my location. As | JT—Mongolia xSUG_—IFLQnQ Kong
; LA—Norway ndia
John Devo]dere ON4UN has ob_servcd, tch duradon OH—Finland VU4—Andaman lslands
of the sunrise or sunset grey!mc isa function of your | qua Aland Istand VUT—Laccadive Islands
latitude. At the equator, openings will be much shorter | 0z—Denmark XU—Khmer Republic
than if you are at the Arctic Circle. ﬁ':—gwede" USSR ;“:—LEOS B
) 5 -—turopean 8—Mauritius
. Let’s assume [ want to kn.ow the optmlmm UA2—Kaliningrad 3B9—Rodriguez Island
time anq date to hear Lahore, Pakistan on the long | (ag/5—Asiatic USSR 3W—Vietnam
path. Using a sunrise/sunset table such as the one by UB—Ukraine 4S7—Sri Lanka
John Devoldere shown in Figure 6, I want to deter- | UC—Byelorussia 8Q7—Maldive Islands
mine dates which will yield approximately 30 min- | UD—Azerbaijan 9N—Nepal
. . UF—Georgia
utes between the DX sunset time and my local sunrise
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FIGURE 4. Mediumwave and tropical bands solar blanking study centered on Stillwater, Oklahoma. Reprinted from Proceedings 1988.
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FIGURE S. Sample Great Circle paths at WOZV sunrise. Maps are centered on Berthoud, Colorado, USA. (From DX-Aid Software.)

time. (There are also a number of software programs available which will allow you to compute these times, but be
sure you check their accuracy against your own local sunrise and sunset; some are off by 15 minutes, which can be
critical.) I see that on October 16, Lahore sunset is at 1231 UTC and my local sunrise is at 1311 UTC, a difference of
40 minutes. Based on this I would probably expect a peak around 1245 UTC and I would probably listen every day
beginning October 1 since this propagation mode does not occur every day. Incidentally, you will notice another peak
window around 1315 on March 1 when Lahore sunset is 1300 and local sunrise is 1333.

ONA4UN has published a software program which computes all greyline possibilities (not just long path) for
specific targets throughout the year. See Figure 7 for a sample printout. I have marked with an asterisk those paths
which are typically via long path.

I have not discussed the signal strengths of these signals but they are usually fairly weak, hence the need for
a good directional receiving antenna like a Beverage which is aimed in the right direction (210 degrees). It is not
unusual, however, for signals to be a solid S7 during optimum conditions and I have even seen some at S9+10 dB dur-
ing some exceptional openings. Keep in mind that these amateur stations are usually running less than 1 KW to sim-
ple antennas (often low dipoles, long wires, base loaded verticals, etc.)

As far as target geographies for this propagation mode, the maximum westward locations you can expect are
determined by the location of the sunset terminator at the DX end at your local sunrise time on December 21. Youcan
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FIGURE 6.
’ Sunrise/Sunset for
-ap- -W0-COLO-
P ‘ Denver, Colorado and
PAKISTAN (LAHORE) usa (DENVER) Lahore, Palistan.
31.58 DEG.N. -74.30 DEG.W. 39.73 DEG.N. 105.00 DEG.W. (From ON4UN
Sunrise/Sunset
DATE SUNRISE SUNSET DATE SUNRISE SUNSET Tables.)
JAN 02.02 12.10 JAN 1 14.21 23.46
JAN 16 02.03 12.22 JAN 16 14.19 00.01
FEB 1 01.56 12.37 FEB 1 14.08 00.19
FEB 16 01.44 12.50 FEB 16 13.51 00.37
MAR 8 01.21 12.00 MAR 1 13,33 00.51
MAR 16 01.12 13.11 MAR 16 13.10 01.07
APR 1 00.52 13.22 APR 1 12.44 01.24
APR 16 00.34 13.32 APR 16 12.21 01.39
MAY 1 00.18 13.42 MAaY 1 12.01 01.54
HMAY 16 00.06 13.52 MAY 16 11.45 02.08
JUWN 1 23.59 14.02 JUN 1 11.34 02.22
JUN 16 23.57 14.09 JUN 164 11.31 02.30
JuL 1 00.01 14.12 JuL 1t 11.35 02.32
JUL 16 00.08 14.0% JUL 16 11.45 02.27
AUG 1 00.18 14.00 AUG 1 11.59 02.14
AUG 16 00.27 13.47 AUG 16 12.12 01.S7
SEP 1 00.38 13.28 SEP 1 12.28 01.32
SEP 16 00.47 13.09 SEP 16 12.42 01.08
OCT 1 00.546 12.49 OCT 1 12.56 00.44
OCT 146 01.06 12.31 OCT 16 13.11 00.20
NOV 1 01.18 12.1S NOV 1 13.28 23.59
NOV 16 01.31 12.04 NOV 16 13.45 23.44
DEC 1 01.44 11.59 DEC 1 14.02 23.36
DEC 16 01.56 12.02 DEC 16 14.15 23.37

see an example of this for my location on the DX Edge shown in Figure 8. From here, Denmark, Hungary and Reunion
Island are my most westerly contacts on long path. However, from Seaule, virtually all of Europe is possible. Practically
speaking, the most easterly contacts are on a line approximately beginning around 330 degrees from my location.

For reasons I do not understand, approximately 330 degrees seems to be the transition between propagation
by long path and direct path at sunrise in Colorado. For example Ulan Bator, Mongolia (339 degrees) Vientiane, Laos
(331 degrees) Hong Kong (322 degrees) Irkutsk, USSR (342 degrees) have all been worked on both long and direct
paths around local sunrise. They typically are barely audible on the direct path well before sunrise, then switch to long
path peaking about 20 minutes before local sunrise, and then switch back to direct path after sunrise. There is seldom
any deep fading on long path signals, even for these transition cases. ”

Almost 100 percent of my contacts to Central Asia and the Middle East have been via long path. From
Colorado, we have very infrequent 3.5 MHz openings over the North Pole to these areas during our evening hours
(sunrise at the DX end). Unfortunately long path is almost nonexistent on 1.8 MHz, and this almost exclusively accounts
for the much lower country totals on that band.

I have not mentioned the incidence of long path propagation relative to the sunspot cycle. In general, it is bet-

ter during sunspot maxima, although it seems to exist at varying probabilities throughout all stages of the cycle. The
probability of long path is very

difficult to predict based on solar YOUR Lénggs(g“ 40.3 DEG. NORTH YOUR LONGITUDE IS 105.15 DEG. WEST
- o TIME OF Y TH/DAY) « 3/ 1
activity indices, and there is just YOUR SUNRISE IS AT 13.34 UTC YOUR SUNSET IS AT 00.52 UTC
no substitute for consistent lis- GRAY LINE WIOTH IS 36 MINUTES. MINIMUM TARGET DISTANCE IS 4000 KM.
tening as all true blue low band PREFIX  COUNTRY ‘ cITY KM.  START  END  MIN/TARG
DXers know. I suppose thatis | , ---=-- =---:--- see- mmeme =mmee ses eeeesoe-
ppose U * 8Q MALDIVE MALE 15058  13.16 13.30 20
what really makes it exciting to CEOA  EASTER ISL. 7505  13.16 13.20 20
: 0ot CE9..9J ANTARCT. MIRNYY 16873 13.16 13.49 52
getup and listen every morning! FB8Z  AMSTERDAM ISL. 19644 13.21  13.4] 20
As mentioned previ- Y SVALBARD 6358  13.16 13.52 444
. ° ox GREENLAND THULE 4387  13.16 13.52 327
ously, the sunrise long path does | .. ;3 EUR. USSR KAZAN 9055  13.44 13.52 64
exist for East Coast locations, but .| * ual :m«lz} Jgssr LAND ELYABINSK g;g gig gg% ugg
. * UA9-0  AS. USS ¢ . .
obviously they cannot penetrate * UH8 TURKOMAN ASHKHABAD 11146 13.42 13.52 33
nearly as far West because of the * uIs UZBEK TASHKENT 10913  13.16 13.31 37
tocation of th . - u8 TADZHIK DUSANBE 11214 13.16 13.34 34
ocation of the sunset terminator VKO HEARD ISL. 18567  13.51 13.52 32
at their sunrise. However, East | * V@9 CHAGOS 16178  13.21 13.41 20
5 < U INOIA BOMBAY 13412 13.16 13.24 20
Coast stations have another path - w INDIA NEW DELHI 12341  13.16 13.20 24
; . - w7 LACCADIVE ISL. 14408  13.16 13.28 20
which we will cover now. . YA AFCHANTSTAN KABUL 11669 1316 13.33 29

FIGURE 7. Greyline table. (From ON4UN Greyline Software.) * = longpath.
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FIGURE 9. Sample Great Circle paths at WADR Sunset. Maps are centered on Richmond, Virginia, USA. (From DX-Aid software.)

on September 29 about halfway between his sunset and my sunrise which were then
almost exactly 1 hour apart. I have listened many times for long path during our winter
but have never heard a whisper. I can only speculate that the ionosperic absorption over
the Southern hemisphere is just too great to allow long path propagation during our win-
ter. However, it may be that during the Equinox (when I contacted UA9UCO in Siberia)
the absorption between the two hemispheres was equalized allowing a short window for
long path propagation at this time of year.

John Kaufman W1FV adds, “I have heard 9M2AX (West Malaysia) long path
at sunset on 1.8 MHz and he has been worked by others in the Northeast. Hong Kong
has been heard long path in New England and Indonesia has been worked, I believe.
Perth, Australia has been worked at sunset and there have been rumors of long path
Japanese stations being heard, but I can’t confirm those. I am not aware of any sunrise
long path openings from the East Coast.”

Ps.8

FIGURE 10. Countries
heard or contacted at
WA4DR via sunset long path
on 3.5 MHz.

JA—Japan
JT—Mongolia
VK—Australia
VK9X—Christmas Island
VK9Y—Cocos-Keeling
Island
VS6—Hong Kong
VU4—Andaman Islands
XW—Laos
YB—Indonesia
3W—Vietnam
9M2—West Malaysia
9M6/8—East Malaysia
9V—Singapore
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SKEW PATHS ON 3.5 AND 1.8 MHZ

Let me first define what I mean by “Skew Path.” Skew path is any path in which the signal is skewed by less
than 90 degrees from its true Great Circle bearing. This is a completely different phenomena from the Long Path dis-
cussed above. I feel it is caused primarily by auroral disturbances when the signal must avoid or “skirt” the auroral
zone. Typically I observe this as follows: From Colorado, my 40 degree Beverage is usually optimum for receiving
Europe during our evening hours. However, when the geomagnetic field is disturbed (WWV A-index greater than 10),
the European signals often peak stronger at 70 degrees than 40 degrees. East Coast stations usually observe the same
effect when working Japan during their morning hours. Rather than coming via their direct heading (about 330 degrees
from New England), signals are skewed south, but not as far south as long path signals. The greater the disturbance,
the greater the skew. For instance, I once worked Sweden on 1.8 MHz during a severe ionospheric disturbance (A-
index was 103) with signals peaking on my 110 degree Beverage even though the direct bearing from Colorado is 27
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degrees! The Swedish station confirmed that he was receiving me over South America (see Figure 12).

Conversely, I have never observed signals from Japan skewed South and East Coast stations seldom observe
European signals skewed South. I believe the reason for this is the relative location of the magnetic North Pole. From
Colorado, it is at a bearing of 13 degrees, so the auroral zone interferes with Europe but not Japan. The converse is
true for stations in New England since Magnetic North for them is about 350 degrees.

CONCLUDING REMARKS

I hope this article has been of some help to all of you whether you are from the mediumwave, shortwave or
amateur communities. I feel we all have a lot of common experiences and interests which we can share with each other.
Good luck on the low bands—the home of a dedicated group of radio DXers!
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THE WAVE ('BEVERAGE’) ANTENNA
DESIGN AND OPERATION

Bob Eldridge, VE7BS

INTRODUCTION

Much has been written about the Wave Antenna, usually called the ‘Beverage’ after Dr. H.H. Beverage, who
developed it operationally at Riverhead, Long Island for RCA's transatlantic radiotelegraphy service and described it
in QST in 1922 (1]. Paul Godley used one on his famous receiving DXpedition to Ardrossan, Scotland in 1921.

For those who have the space to accommodate it, the Beverage is ideal for reception of signals from the low-
est frequencies used for radio, through the low and medium frequency broadcasting and the Tropical bands to about
7 MHz. Beverages have been used to 30 MHz [17] but it becomes debatable where an antenna ceases to be a Beverage
and becomes a terminated longwire.

It has useful directivity, responds to signals arriving from both very low and quite high angles, is famous for
a high signal-to-noise ratio, works well over poor soil, and is relatively easy to construct. Being so close to ground it
is inefficient, but for reception this is no problem. The all-important factor in reception is signal-to-noise ratio, and the
most useful thing about the Beverage is that it attenuates the noise more than it attenuates the signal.

Inevitably, some of the statements made about it over the years are questionable, some are just plain wrong,and
as a result some myths have arisen (like “the longer the better™). The assignment for this article is to answer two
questions: , :

1. How sanitary do the design and construction have to be for it to work?

2. How sanitary do they have to be for it to work well?

This article dwells on the fundamentals of the design and operation. It is not intended to be a stand-alone
guide to the construction of broadband transformers and phasing modules. But references are given that do include
such information.

I saw a Beverage for the first time about 1937 at a BBC receiving station in southern England. I still remem-
ber the awesome change in signal quality as the operator switched from antenna to antenna while receiving a Swiss
MW broadcasting station. A few years later I built one for a special purpose while serving in the RAF, and it per-
formed just as well or better on frequencies around 4 MHz. I have been a believer ever since, and specializing in 160
metre operation, have played with and used several kinds of Beverages—long, short and steerable.

Most of the information here is derived from the advice of people much more knowledgeable than I am. I
have tried to keep it simple. If you want to dig into the matter, beg, borrow or steal some of the documents listed at
the end of the article. But be prepared for some heavy and sometimes conflicting reading. Remember that the man
with one watch thinks he knows what the time is, but the man with three watches is never quite sure. Experts some-
times differ, and the deeper you get into it, the more complex it seems. If you want just one source of theoretical and
practical information on the subject, make it Vic Misek’s Beverage Antenna Handbook (2].

WHAT THE BEVERAGE IS AND HOW IT WORKS
John Hines of Ohio State 3] described the Beverage as:

“...a long transmission line...also called the wave antenna. In its very simplest form...a single straight
horizontal wire a few feet above grade level, the length being anywhere from one 10 several wave-
lengths. The characteristic impedance of this wire unbalanced to ground is roughly calculable by
using the image in the ground as the second conductor in a parallel-wire system. The receiver is cou-
pled in at one end of the line, and the other end is terminated in a resistance equal to the character-
istic impedance. Stable ground systems are necessary at both ends.”

His explanation of the way it works:

“The long open-wire transmission line pointed in the direction of a passing wave has a high degree
of exposure to the horizontal component of the wavefront because of the wave tilt that earth losses
produce in vertically polarized low-frequency waves travelling along the surface of the earth. This
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induces in the line a continuous series of emfs that are propagated along the wires in the form of a
travelling wave. A passing wave sets up a travelling wave in the wire which starts at the distant
end...and is propagated toward the end where the receiver is situated.... The entire wire receives
energy from the passing wave so the effects are cumulative at the receiver. Energy collected from a
passing wave travelling in the opposite direction is ... dissipated in the terminating resistor so does
not enter the receiver. Waves arriving from the side have comparatively liule effect, hence the antenna
has high directivity in the horizontal plane.”

In 1986-87 VETCRU and K7VIC tried some experiments at their respective locations (S-E British Columbia
and northern Montana), with long straight wires on the ground and with some elevated a few feet. Results were diffi-
cult to analyze, so they asked Dr. Beverage for advice. He responded with some basic concepts and information [4].

Notes from Dr. Beverage:

The best length is one wavelength. A longer one may exhibit less attenuation of signal, but it will
develop sidelobes and lose directivity. A shorter one will work somewhat, but will attenuate the sig-
nal more than necessary. The far end should be terminated with a resistor of about 500/600 ohms
for a unidirectional pattern. A terminal ground system consisting of six 15’ radials is usually suffi-
cient. Height is not critical—S5’ to 10’ above ground is OK. It should be as straight as possible, both
horizontally and vertically. It is not imperative that it be on flat ground. It can be built up a moun-
tainside as long as it is reasonably straight and points at the skyline.

In a leter to QST in December 1981, Dr. Beverage said: “With antennas more than two wavelengths long,
there may be sufficient phase lag, such that the signal strength will actually decrease with an increase in the antenna
length.” In fact he called it the ‘Wave Antenna’ because it worked best when it was one wave long.

ESSENTIAL ELEMENTS

Each factor to be considered in the design of a Beverage is covered in turn. There is some repetition when

there is interaction between factors, to make each discussion as complete as possible. :

* LENGTH of the horizontal wire(s) determines the directivity, and to some extent the gain.

+ STRAIGHTNESS OF THE WIRE affects the gain, the useful length, the stray pickup of vertically polarized signals.

+ TERMINATION at the far end from the receiver makes the antenna unidirectional and operable on a broad band of
frequencies.

+ HEIGHT of the wire above ground affects the efficiency, the response to signals from all directions, the impedance.

+ ANTENNA LAID ON THE EARTH is surprisingly effective, and could sometimes be the best way to do it.

+ GROUND CONDUCTIVITY affects the gain and the stability.

+ COUPLING TO THE RECEIVER has 0 include matching the antenna to the receiver and providing near-end termi-
nation o minimize back and forth reflection of signal currents.

+ LOCATION / ENVIRONMENT includes consideration of the supports and nearby metal objects and wire fences.

« DIRECTIVITY PATTERNS are not so narrow and ‘clean’ as many believe they are.

+ THE TWO-WIRE BEVERAGE has reversible directivity.

+ STEERING THE NULLS in the directive.pattern is possible.

We will first deal with the form shown in Figure 1, a single wire terminated at the far end with a resistor equal
to the characteristic impedance of the wire. At the beginning of =
Hines' definition we run into a statement that needs some dis- ° At least 172 A
cussion: “length anywhere from one to several wavelengths”.
(In the comparisons that follow, you may wish to make a table
of advantages and disadvantages, according to your own spe-
cific requirements and value judgments.)

R = approx. SO0 ohms

LENGTH:

(1) When the antenna is terminated with a resistance
equivalent to its characteristic impedance, it is aperiodic (not resonant), so no exactitude in length is necessary. An
increase or decrease of 10% will not be noticeable at the receiver. But if you need an absolutely maximum front-to-
back ratio, there are specific lengths that will achieve it. Misek suggests 1.6 1o 1.7 wavelengths for 1.8 - 7.3 MHz and
-33 10 .56 wavelengths for the medium wave broadcasting band [1].

(2) For general purposes, about one wavelength long is the optimum for amateur or SWL purposes, if other
cssentials (straightness, wire gauge, isolation from parallel conductors for example) can be achieved.

A “one wavelength long™ Beverage will be physically shorter than one wavelength calculated from the fre-
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quency of design, because the signal will ravel more slowly along the wire than it does in free space. The ratio between
the two speeds is termed the “velocity factor”™, expressed as a percentage or as a decimal fraction. 90% or .9 means
the antenna thinks the wire is 100’ long when it is actually 90". The 100" may be referred 10 as the “electrical length’
and the 90’ as the ‘physical length’.

For a one wavelength Beverage, best directive properties are obtained with a velocity factor of 70-80% [S].

(3) If it is much shorter than one wavelength:

a) less signal voltage is developed at the receiver;

b) the main lobe is broader;

¢) it responds to higher vertical angles of arrival;

d) there are less secondary lobes off to the side, so in this respect directivity is better;

¢) Unless special measures are taken, the shortest practical length is about half a wavelength.

(4) If it is much longer than one wavelength:

a) the main (straight ahead) lobe is narrower;

b) it responds to lower angles of arrival straight ahead;

c) the longer it is, the more secondary lobes appear (vertically as well as horizontally);

d) there comes a length, depending on the velocity factor of the particular antenna, where the signals trav-
elling along the wire and those arriving from space cease to add in phase, and signal strength at the

" receiver input drops in amplitude.

(5) I have seen designs aimed at optimizing a Beverage on several frequency bands, using traps and relays
for selection of different lengths, but they seem very complex. It seems to me the soundest approach would be to make
it about two wavelengths long at the highest frequency and settle for it being shorter than optimum at the lowest. But
my personal bias shows through here. I firmly believe too short is better than too long. And I believe the simpler
the better.

(6) An interesting idea for a multi-length antenna was described by WB3GCG [19]. It has the advantage that
it is also reversible in direction, but there are many hundreds of feet of coaxial cable.

There is a ‘grazing length’ (6] defined as the length required for the induced current in the wire to reach a
maximum. With a wave antenna several wavelengths long there is a broad ripple of current at half wavelength inter-
vals. With an antenna longer than the grazing length the current settles down to a mean value somewhat less than the
maximum amplitude of the ripple. The directivity pattern changes but there is no increase in gain. Knowing the graz-
ing length helps keep the antenna length down to the length necessary to achieve maximum signal at the receiver.

At lower frequencies (say 1 MHz) the grazing length reduces by a factor of two for each 10 times decrease
in ground conductivity. At higher frequencies (say 5 MHz) the grazing length tends to be proportional to the distance
the wire is from the ground.

(5) If the antenna is left unterminated at the far end, avoid any length that is an odd multiple of a quarter wave.
An unterminated transmission line of this length looks like a very low impedance at the near end—incidentally this
applies to the random-length coaxial ‘snake’ antenna, and may explain why the ‘snake’ works for some and not for

others.
A sioped Beverage ﬁ ‘

this_T
this is effectively or
this

L\@“’IJJ

this is effectively this

A drooping span

FIGURE 2.
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STRAIGHTNESS OF THE WIRE
Antenna The wire should be as straight as possible
both horizontally and vertically. There are several
reasons for this:

(1) Current builds up best when the signal
travelling along the wire keeps pace with the wave-
front travelling in space. Any wiggle in the wire causes
it to lag behind, because it has further to go on the
wire while it ravels swaight in space. This is the main
disadvantage of wiggle, as it also limits the length of
wire usable before the signal on the wire begins 10
antiphase itself. As long as the wire keeps going ina
constant average direction, the wiggles do not have
much direct effect on the directvity;

(2) Any sag in the spans between supports
L fJ not only makes the wire physically longer, it also

introduces an effective vertical element. A sloping
wire can be represented as two separate and shorter
wires, one vertical and the other horizontal (see Figure
2). In the case of the antenna we are considering, any
i effectively vertical element will pick up signals from
all directions, filling in nulls in the pattern. The most
serious case would be strong local broadcasting sta-
tions off to the side, as they use vertical polarization,
and the Beverage responds mainly to horizontally polarized signals coming in from the side. Three or four feet of total
sag begins to act like the vertical whip antenna on an automobile.

(3) Don't run the wire up over bumps and down through gullies—keep it straight. A pole in a gully should
be longer, and one on a bump shorter, keeping the wire straight.

(4) With the wire several feet above the ground and the terminating resistor connected to a ground system,
there is bound to be an effectively vertical connection. Instead of having a vertical wire at the end of the antenna, a
popular way of solving the dilemma is to taper each end of the wire with a slope of about 10 degrees from antenna
level to ground level [1]. The effective vertical component is still present, but at least it is distributed over a distance.
If it is not possible to slope the wire, the vertical pickup can be neutralized, as in Figure 3. It is also possible to termi-
nate the antenna with a resistor plus an extra quarter wavelength of wire left open at the far end, thus doing away with
the downlead altogether (2] [15];

(5) If you have to go round something, do it as in Figure 4, to ensure that signals induced in the diversion
wires cancel out as much as possible.

For minimum sag on an elevated wire, the wire should be light and strong. For a receiving antenna, a high
signal-to-noise ratio is the objective, so efficiency is not very important. Galvanized electric fence wire has been used
for many Beverages and can be pulled very tight without stretching. There is no sag if you lay the wire directly on flat
ground!

%12 inches

Aprox. 10 fest
Aprox. 10 feet

>3
(1}

FIGURE 3. Broadband transformer suitable for frequency
of intarest.

ANTENNA LAID ON THE EARTH
K7VIC found that a long straight insulated wire on the ground worked quite well on 1.8 MHz, and that when
on the ground a wire unterminated at the far end acted almost as if it were terminated. John Bryant found that in a quiet
environment, wire ‘Onna Bush’ had rather better
gain and direcdvity than one laid on the ground
{7]. Don Moman found that a wire on the ground
had worthwhile rejection of local (15-30 km) broad- . .
casting statons while leaving medium wave DX do th IS NOT th's
stations cleaner and of about the same strength as
those from an elevated wire. A wire on the ground /\ _m_
has the advantage that there is no effective veru- o o
cal component, because there is no downlead to

the far-end ground.
Arch Doty K8CFU (8] built two idena- FIGURE 4.
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“aerv”

cal 700’ antennas, one 7" above the ground and
the other lying on the surface (his ground con-
ductvity is about 0.75 to 2.5 millisiemens/meter).
In 500 comparisons on their performance, he could
find no consistent difference between them.
about 500 ohms Much depends on where you are and what
you want to receive, but without doubt there is a
lot to be said for laying the wire on the ground.
>( And that’s how Beverage started at Riverhead.

- ~—

100-270 ohms

FIGURE S. TERMINATION
The antenna should be terminated ar both
ends with something (a transformer or a resistor) equal to its characteristic impedance to prevent or at least minimize
a standing wave on the wire.

(1) The termination at the receiving end is normally the transformer matching the antenna to the receiver (and
of course a good match here ensures good signal transfer to the receiver input). If the match is not good, some of the
signal energy will be reflected back along the wire. More about the transformer later, in the section on ‘coupling to
the receiver’.

(2) At the end distant from the receiver a non-inductive resistor equal to the characteristic impedance of the
antenna system will dissipate most of the energy arriving from the ‘back’ end, an essential factor in creating a unidi-
rectional pattern. If the far end is left open, reception from the rear will be almost as good as that from the front, and
the gain in the forward direction will be as good as ever. If you are always using the antenna for signals from the west
at dawn, this is quite a satisfactory arrangement.

(3) There is another benefit from termination. It ensures the antenna is not resonant at any specific frequency
and makes it operate as a true travelling wave antenna. This is not the place to discuss the impedance transformation
effect of a length of transmission line, but this aspect deserves some thought. The Beverage is in many respects like a
transmission line. o

The value of the terminating resistor is dependent upon many things. The gauge of the wire, the material and
thickness of any insulating covering, the height above ground, the nature of the ground, the quality of the insulators
for example. There are hundreds of Beverages with resistors of a guesstimated value between about 450 ohms for a
low wire and about 600 ohms for a high wire (like 19 gauge wire 10 feet above ground). If you are not a purist these
values are as good as any. Things change somewhat with a heavy shower of rain anyway. But if you want to establish
the correct value, there are several ways to do so.

Remember that the terminating resistor is in series thh the far end grounding system, so organize the ground-
ing system first! If you use six or so 15" radials connected to a 2’ ground rod there will probably be a few tens of ohms
effectively in series with the resistor. Making the ground rod longer will not reduce the resistance of the ground con-
nection very much. 8' and 10’ rods are excellent for safety grounds, but are not necessary for r-f purposes. Also they
may pick up some signal and harm the directivity, especially if the soil conductivity is poor. Underground antennas
do work.

Connect a fixed composition resistor of about 100 to 270 ohms to the far end of the antenna, in series with a
variable composition resistor of about 500 ohms, as shown in Figure 5. If for some reason (animals or people for exam-
ple) you cannot slope the end of the antenna gradually to the termination, position the resistors at the'antenna rather
than at the ground, although for finding the best value it should make no difference.

The simplest method is to listen t0 a signal coming from the rear and adjust the variable resistor for minimum
signal strength. A friend at the far end with a handie-talkie or a cordless telephone is very useful. If there is no
convenient signal from the rear you can produce one. We did it once using an idling automobile with unsuppressed
ignition!

MFJ Enterprises produce a very useful self-contained SWR (standing wave ratio) Analyzer (Model 207 for
10-160 metres, probably quite easily modified to cover the MW band). You could put this in place of the receiver and
adjust the resistor for best SWR at the frequencies you are interested in.

Vic Misek {2] describes how to inject a signal into the antenna from a signal gencramr and adjust the resis-
tor for maximum damping effect on the standing wave produced on the wire (‘smoothing out’ the change of signal
voltage on the wire as the generator frequency is varied).

The classic article written by H.H. Beverage in 1922 [1] was reprinted with minor changes in QST in 1982
(10} and in its entirety in the book Genius at Riverhead [20]. It has a detailed description of antenna current mea-
surements with and without terminating resistors, with plots of the change as the generator frequency is varied. It also
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shows a method of neutralizing the effective vertical element pickup, termed ‘end effect’. This article is essendal for
anyone interested in the history of the antenna, and it shows how the original concept has carried through almost
unchanged to the present day.

The required value of terminating resistor varies with frequency. On an antenna 360" long and 4' high the
value varied between 400 and 550 ohms over a range from 2 to 10 MHz [17].

HEIGHT

There is iittle advantage in having the wire higher than 10 feet above the average level of the ground. Higher
wire develops more signal, but not very much more. Increasing the height by 10 times increases the signai by about
{wo tumes.

Increasing the height increases the effective vertical component, picking up some signal from all directions.
I'have not tried neutralizing this. Deep nulls make me nervous, as I think I may be missing something I want to hear!
Increasing the height above 10 feet increases the characteristic impedance, but not by very much.

Decreasing the height limits the practical length, because the velocity factor becomes lower and end-to-end
losses increase. Over most soils, the effective ground is well below the physical surface, which is probably the reason
a wire will work well lying flat on the ground.

Misek (2] prefers to run an insulated wire or wires on the ground, grounded at each end and parallel to the
antenna, providing an artificial high-conductivity ground screen below the antenna wires. This stabilizes the charac-
teristic impedance and improves the operation at higher frequencies.

GROUND CONDUCTIVITY

For operation below about 3 MHz, a Beverage works better over lossy ground. This is because the lower end
of the arriving signal wavefront is slowed by the ground, and the resulting tilt causes the antenna to respond well to
signals arriving at a relatively low elevation angle (the antenna thinks they are arriving from a higher angle). Above
about 3 MHz, the antenna responds to signals arriving from the sky, with a wavefront tilted in relation to the wire

because of the arrival angle. Jack Belrose found that at 2 MHz gain decreases as earth conductivity increases, but at

higher frequencies gain increases as earth conductivity increases [17].

Atlow frequencies the current induced in the antenna decreases by a factor of two for each 10 times improve-
ment in conductivity [6]. Wire is thousands of times better than any soil, so this may be an argument against running
parallel grounded wires under the antenna for MWBC and below. There are pros and cons for everything! If the ground
conductivity is very poor, more radials are necessary at each end, but keep them symmetrical or they will degrade the
directivity.

Ground conductivity charts are available for the U.S., parts of Canada, and several other countries. Unfortunately
the ground immediately below the antenna is anyone’s guess unless it has been actually measured for conductivity
(11], and even the average ground in the far field is likely to differ from the map prediction.

As arough guide to the conductivity of soil, Tom Sundstrom measured the d-c resistance of the ground return
path of one Beverage as ten to fifteen thousand ohms [18].

COUPLING TO THE RECEIVER

The single wire Beverage is an unbalanced antenna, and will normally have a matching transformer designed
to match the 500 ohms or so impedance of the antenna to the SO or 75 ohms impedance of a length of coaxial cable.
The coax is then plugged into the coax input connector of the receiver. The coax minimizes signal pickup on the lead-
in. The transformer can be an autotransformer

like the one in Figure 6 (a single winding with
a 1ap a few turns from one end), or one with
separate windings like ‘R’ in Figure 18. There
is some useful advice on different methods of
ground connection to matching transformers, g
and details of materials and winding proce-

dures in Proceedings 1988 [14]. Vic Misek’s
book {2] has 80 pages of detailed information,
calculations, specifications, on several varia-
tions of the Beverage, based primarily on oper-

ation at 1.8 MHz.

If you want to cover several frequency “

bands, you need a broadband transformer, and FIGURE 6.
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any suitable design will serve. There are many designs in antenna and

transformer handbooks. Remember that the impedance transformation LNaII
is the square of the turns rato, so for matching from 450 ohms to 50
ohms the turns ratio is 3:1. If you want to try making up your own, you
had better read up on it first. For example using a core material suitable
for the lowest frequency you intend to receive gives the best broadband
effect, as the windings then have less and less inductance as the fre-
quency increases.

It is advisable to mount the matching transformer in a metal
box. Ferrite-cored transformers are quite effective antennas, and may
pick up signals you would prefer not to hear.

A small ATU (antenna tuning unit) could be used instead of a
broadband transformer to match to the receiver. It would have to be read-
justed for different frequency bands, but has the advantage that it could
be configured as a highpass or lowpass filter if there are problems from
a powerful local station. FIGURE 7.

You may need all the gain you can get if you are really serious
about DXing. Many medium wave receivers are insensitive, but if you
are fortunate or wise enough to have a sensitive receiver or preamplifier with high impedance front end (the antenna
terminal intended for use with a random wire antenna), and the antenna ends close to the receiver, try connecting the
antenna wire directly to that terminal, and you may get away without having to use a transformer.

There are many Beverages strung through woods and bushes and working well (7] [11].

A Beverage needs to be at least 200 feet from parallel antennas and other resonant structures. If there are sev-
eral Beverages it is advisable to ground the ones not in use [18], although two Beverages crossing each other at 90
degrees appear to show no interaction [8].

Verticals are especially troublesome, as they reradiate vertically polarized noise and interference. Local elec-
trical noise is not necessarily vertically polarized at its source, but the vertical component of it travels farther and is
more likely to reach you. Try not to run a Beverage close and parallel to a wire fence, although some people have done
so with no problems. If bare wire is used, and you don’t live in an area with zero humidity and zero rainfall, insula-
tors are necessary. I use standard electric-fence insulators like those shown in Figure 7. They are inexpensive and eas-
ily obtainable and seem to serve the purpose quite well. It is preferable to use insulators even with insulated wire, to
reduce capacity to ground and as insurance in case the insulation wears through.

I use wooden posts, and for two-wire antennas, wooden crosspieces. I have a deeply rooted objection to ver-
tical metal within the near field of an antenna, but metal posts seem to be OK (7] for people more psychologically sta-
ble. ABS plastic tubing would be ideal and the wire could be run through slots, without insulators.

Plastic Electric
Fence Fitting

—Wooden Post

DIRECTIVITY PATTERNS

The directivity of a Beverage depends on the elevation angle (the angle above the horizon from which the
signal arrives). There are more and bigger sidelobes, the main lobe is wider, and the response to relatively high angle
incoming signals is greater, than many people think. But this is just as well, because there are more high angle signals
than many people think! A Beverage responds to vertically polarized signals from the front, and horizontally polar-
ized signals from the side. -

There are many ways to draw the pattern of any antenna. Plots are often referenced to the maximum ampli-
tude of the main lobe. If the respective relative gains of a one wavelength and a two wavelength Beverage were not
taken into account, there would not seem
to be much difference except in the num-
ber of sidelobes. And if you compare one
of them measured at S degrees elevation
and the other at 30 degrees (or even the
same one at the two different angles) you
get an apparently confusing message. So
check carefully before you decide there
must be something wrong with the com-
parative directional patterns.

It is not easy to draw three-dimen-
FIGURE 8. sional patterns on a sheet of paper, and
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authors often give up trying, which probably explains
why many people do not have a clear idea what the
true radiation envelope of an antenna looks like. Perhaps
a good example is the pattern of a vertical monopole.
The familiar vertical elevation pattern is that shown
in Figure 8. The three-dimensional pattern looks like
the top half of a doughnut with an infinitesimally small
hole. Try drawing that, and then sympathize with the
artist asked to portray a directional antenna with sev-
eral sidelobes.

Figure 9 shows the three-dimensional pat-
tern of a one wavelength terminated Beverage, as cal-
culated by MN [16]. This is a photograph of a model
constructed by John Bryant. A model is worth ten
thousand words, and John’s model has taught me

enough about the influence of the ground on the

FIGURE 9. response of an antenna to compensate for all the work

of putting this article together! This image illustrates

why a Beverage responds to different vertical angles

and different polarizations of signal when the signals come from different horizontal directions. This means it may
respond to a particular signal better if that signal is not coming from dead ahead. This is not unusual. A horizontal
dipole responds best to high angle vertically polarized signals off the ends, not from a direction broadside to the wire.
The familiar broadside ‘figure 8’ pattern of a halfwave dipole relates only to horizontally polarized signals at the opti-
mum elevation. DX signals are unpredictable. They may come in from high angle, low angle or both at once. They
sometimes come in from the wrong direction. The polarization is anybody’s guess, and almost always there is some
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FIGURE 17.
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FIGURE 15. FIGURE 16.
of both. Only one thing is sure. The polarization will prob-
ably not be the same as it was when it left the transmitter.
Lormisiad 2 18 Foul Bigh Figures 10 to 13 show the directivity of two
Sreerem Beverages in the horizontal plane. For each antenna the pat-
Mncelving » . .
rerptis or o w tern is shown at 5 degrees elevation and at 30 degrees ele-
i " vation. Figure 14A shows one pattern of the one wavelength
antenna ‘normalized’ to take account of the lower absolute
1 gain (compare it with Figure 13, the two wavelength antenna
at the same vertical angle). Figure 14B shows the pattern of
the 2 wave antenna at 1 degree elevation ‘normalized’ to
e Figure 11. Normalizing gives a graphic reminder that the
response in ALL directions is greatly reduced, making the
unwanted lobes less fearsome. Figure 15 shows the one wave-
flocatios length pattern plotted on a linear scale instead of a dB scale.
18 sum L.998 me These have all been included to show the danger

of comparing a pattern from one article with that from another
without looking carefully at the specification of the plot.
Figures 16 and 17 show the elevation pattern of the

two antennas when looking straight ahead. This is a vertical section through the lobes from 0 to 180 degrees of azimuth.
These are all calculated patterns. In real life the nulls are not so sharp and deep, the lobes not so narrow.

The pattern plots were all developed using Brian Beezley's MN antenna analysis program for the IBM PC
computer. Great fun to play with and extremely useful for analysis [16].

Jack Belrose measured the radiation of a 360" long and 4’ high antenna at 18 MHz using airplanes and bal-
loons, and found the measured lobes approximated those calculated [17].
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THE TWO-WIRE BEVERAGE

There are disadvantages to the single-wire antenna. The termination is at the far end and sometimes not easy
to get at. Characteristics tend to change with the seasons and the weather. A two-wire version, one variant of which
[11] is shown in Figure 18, is a little more complex to build, but once in place it is more versatile and stable.

The two wires are parallel and about 12 inches apart. Length of each should be about half wave or multiples
of a half wave. Height, kind of wire used, isolation from supports, are all the same as in the single-wire model. At the
far end, one of the wires ends at an insulator. The other is grounded directly to a radial system WITHOUT a termina-
tion resistor.

The desired signal arrives from the left and travels along both wires, building as it goes. When it arrives at
the end of the unterminated wire it has nowhere to go, so it is reflected back along the wire without a change of phase.
It arrives back at the transformer A at the left end.

The signal travelling from left to right on the other wire meets a short-circuit at the far end, and is reflected
with reversal of phase. When it arrives back at the transformer it is out of phase with the signal on the other wire. This
is ideal, as they are connected to opposite ends of the transformer. +5 uV on one end at the same time as -5 uV on the
other end puts 10 uV across the transformer. This in- phase addition recovers some of the loss incurred during the go
and retumn trip the signal had to make along the wires. A signal arriving from the right travels along the two wires and
arrives at the transformer. The signal is in the same phase on each wire. If you apply +5 uV to each end of a trans-
former winding you have no potential difference across the winding and no voltage will be induced across the sec-
ondary (the winding connected to the receiver). But this transformer has a center-tap connected through a load B to
ground. Current will flow from each wire to the center of transformer A primary and from there into or through the
load B.

If load B is a resistor (L in Figure 18) that matches the characteristic impedance of the antenna system it wiil

Antenna A
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FIGURE 19.
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] dissipate the signal which arrived from the right,
Ferrite Core and we have a unidirectional system. If the load
B is the primary of a transformer feeding a receiver
(R in Figure 18) we have a system from which
we can select signals from the left or from the
right by plugging our receiver into the appropri-
ate jack. To do the job properly a SO ohms resis-
tor should be plugged into the unused jack if there
is no receiver there. It could be wired across the
jack on an auxiliary contact, and automatically
disconnected when a plug is in the jack.

FIGURE 20. STEERING THE NULLS

If the load B is variable (V in Figure 18)

it can be custom adjusted to deepen the nulls in

the pattern. If a tuning network is placed in series with the resistor (P in Figure18), the angle of the nulls can be moved

[11]. The capacitor and inductor values depend on the frequency of operation. Adjustment is not easy, but if you first

adjust the capacitor for a reduction in the interference (whether it be noise or undesired signal), then adjust the resis-

tor to reduce it further, the improvement is sometimes like magic, especially if you are troubled by a ground wave sig-

nal from a local broadcasting station. Signals coming in from skywards are more difficult to null out, because the

elevation angle from which they arrive is often changing quite frequently. The capacitor and inductor values shown

are for 1.8 MHz. Double them both for MWBC operation (parallel the sections of a twin- gang 365 pF receiving capac-
itor), or try the 365 pF capacitor and ferrite loop from a portable radio.

Steerable-null antennas are best made an integral number of halfwaves long to simplify phase addition or
subtraction {2].

An interesting variant of the steerable two-wire Beverage [11] is shown in Figure 19. The receiver is plugged
into one jack, and the phasing circuit into the other. To reverse the directivity, the plugs are interchanged.

In this drawing, anti-phased reflection is shown as from a reflection transformer. In-phase signals arriving
from the left flow from the center-tap of L3 to an unbalanced winding L4, and from there are induced into L3 again,
but now the signals applied to the respective wires for sending back to the receiver are of opposite phase. A reflection
transformer has to be carefully built to maintain balance, and should have a Faraday shield. It is easier to ground one
wire and leave the other open instead of building a reflection transformer.

A shielded winding made from miniature coax cable is useful for the coupling to the receiver. RG58 or RGS9
is better for the main run from the end of the antenna to the receiver position, unless the run is very short. Figure 20
shows how a Faraday shielded coax winding is constructed.

Detailed information on the construction of several two-wire steerable Beverages, center fed versions, a very
short model, and several kinds of transformer, can be found in Vic Misek's ‘Beverage Antenna Handbook’ [2]. Itis
not practical to try to cover that kind of detail in the space available here.

CONCLUSION

How sanitary does a Beverage have to be to work? An insulated unterminated wire a few hundred feet long
laid on the ground and pointed in the direction of the station to be received, connected directly to a sensitive receiver
with high impedance input (like many MWBC receivers have) will have better signal to noise ratio than most
antennas.

How sanitary does it have to be to work well? It depends what you want to receive and where you live. For
hobby purposes you can be a bit careless and get away with it. Keep it as straight as possible and match it properly to
the receiver. The rest of the answer to the editor’s second question is a guide for experimental and educative fun.
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EDITOR’S NOTE: Figure 15 is not drawn on a linear scale as indicated in the adjacent text. Rather, it is drawn
on a dB scale due to a Staff error. Sorry, Bob!
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IMPROVING A WINNER:

MODIFICATIONS AND UPGRADES
FOR THE

JAPAN RADIO NRD-525

Guy Atkins

When introduced in 1986, the NRD-525 was promoted by the Japan Radio Corporation as “‘The New
NRD-525...You'll Find the Difference the More You Use ir”. Although radically different in concept and
construction from it's predecessor the NRD-515, the NRD-525 found rapid acceptance in the hobby community
and became many DXers' dream receiver. Perhaps the ultimate compliment was given by reviewer Larry Magne
when he stated *...It must be said that the NRD-525 is as close to the optimum shortwave listener's receiver as is
in existence.”!

Why then a compendium of improvements and modifications to the “perfect receiver™? Because nothing
manmade exists that cannot be made better! DXers have had six years to discover the NRD-525's faults and
blemishes and a few wrinkles have become noticeable on an otherwise pretty face.

Some serious DXers flogged their NRD-525s more than others, and pushed the receiver to the limits. In
the process they developed a “true love-hate™ relationship. John Bryant, writing in Proceedings I 989 stated *...So
that's about it on the 'down side’. Do I like my $1200 aluminum and plastic Bearcat? Can you read English— 1
hate the dam thing! But just a minute...ask me if [ love it! Is the sky blue?"2

There are many radio hobbyists who are quite content with their bone-stock NRD-525. Its features and
performance more than satisfy, and just the thought of removing the receiver's cover sends a chill up their spine.
For others, however, real enjoyment of their radio begins where the factory design leaves off.

Are you in this latter category? If so, this collection of modifications and improvements for the NRD-525
should be of interest. Areas to be addressed include the IF/RF stages, selectivity, AGC, S-meter, ergonomics, and
miscellaneous improvements. Some modifications are critical or at least highly desirable for serious DXing, such
as the selectivity improvements. Others, like the area of ergonomics, are a matter of individual taste.

PRECAUTIONS

Anyone seeking to modify their NRD-525 should be aware that the receiver contains a vast amount of
surface-mount devices (SMDs), large-scale integrated circuits (LSIs), and discrete components. The modular
boards are densely packed. If you are not experienced with this type of construction and the precision soldering
needed, seek qualified help. Bear in mind that many of these modifications will void your receiver's warranty.
Any modifications to your receiver are done at your own risk.

The NRD-525 Service Manual is a virtual necessity for repairs or modifications. If you do not already
owa it, you will find the cost (approximately. $30.00 US) well worth the investment. One source for the NRD-525
manual is Universal Radio Inc.3 -

RF/IF STAGES

WIDE-BAND LF. NOISE: The characteristic audible hiss generated in the NRD-525 has been the
subject of much discussion. Larry Magne calls this the result of “selectivity distribution compromises,” and it is
attributed to “noticeable filter blowby™ by David Newkirk in an Enjoying Radio article®. In other words, poor LF.
board component layout and minimal inter-stage isolation causes the constant background hiss of the NRD-525. It
is an annoying characteristic that reduces intelligibility of weak DX signals. The problem is a complex one with
no simple solutions; to eliminate the hiss at its source would require a complete redesign of the LF. stage.

Fortunately, the wide-band noise is greaty reduced when the receiver is tuned in LSB or USB. It is
generally accepted that the NRD-525's sideband mode audio quality far surpass its AM reception qualities. Many
DXers find the NRD-525 more sensitive in AM, however.

A roll-off of the treble component of the hiss is suggested by John Tow in DX Ontario®. The addition of a
470 pf capacitor between pins 1 and 2 of ICS on the [F/AF Amp Board (CAE-182) will reduce frequencies above
6 kHz. Similar effects can be accomplished with audio filters such as the Datong FL-2 and FL-3, or with external
speakers like the Yaesu SP-102 which incorporates passive, switchable audio filters.
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Find resistors R35. R36, and R37 on the CFL-205 board. These three components form a shunung circunt
in the BYPASS line. Solder a jumper wire across R35 and R36 so that they are both bypassed. Cut the track in
front of R37, isolating it from the rest of the circuit.

SELECTIVITY

The quality of the IF filters found in the stock NRD-525 indicate they were not high on the JRC
engineers’ priority list. The shape factors and ultimate rejection of the stock 2.0 and 6.0 kHz ceramic filters are
surprisingly “‘average™ for this $1200 receiver.

Two opuonal filters can be fitted to the NRD-525 for a total of four [F bandwidths. A number of
possibilities besides the optional Japan Radio CFL-series filters are available to the NRD-525 owner. However.
modification to the CFH-36 filter board is required.

Collins filters are widely known for their superior shape factors and high quality; Universal Radio sells
and installs them for $169.95. George Zeller, who has the good fortune to own both a NRD-525 and an ICOM R-
9000. comments: The siock 525 filters are pedestrian at best. For this reason, [ do not recommend that anvbodv
own a stock model 525. The 2.9 kHz Collins filter turns this radio from an overpriced scanner into an outstanding
DX rig. I love this filter! It is wide enough to crunch QRM way over 90% of the time. [ know that the filter is
expensive, but all 525 owners should install one at once if they do not have one already. Let me put this another
way. Unless a DXer plans to install one of these filters, the 525 should not be purchased!

Once the good filters are installed, the 525 actually outperforms the R-9000 in this area. Unlike the R-
9000, all 525 filters can be selected in any non-FM mode. They can be operated with a turable BFO for ECSS if
desired; the R-9000 lacks this capability. I have said enough about this. The first mod to any 525 must be the
installation of some Collins filters.

The 1.9 kHz Collins filter is also a good choice for difficult DX situations. John Bryant and [ have the 1.9
kHz filter installed in our NRD-52S5s, and have found it to be THE choice of filters for international mediumwave
DXing. It is strictly a filter for tuning in ECSS or SSB/CW mode, however. Other Collins filters available besides
those mentioned above are 1.2 kHz and 3.8 kHz filters.

ICOM's excellent FLA4A crystal filter (2.4 kHz) can also be installed in the NRD-525. At nearly $200 it
is an expensive filter, but it requires little modification to the CFH-36 filter board. I find the FL44A filter provides
more intelligible audio and better rejection characteristics than the stock 2.0 kHz ceramic filter. When installed in
the AUX position (FL6). the FL44A's input and output pins are connected by very short (1/8-1/4") jumper wires to
capacitors C60 and C61 respectively. Four small holes need to be drilled in the circuit board to allow the filter's
pins to pass through, and the circuit trace that runs beneath resistor R65 needs to be rerouted to ground so it's not
in the way of the FL44A's input pin. The filter's mounting studs are a near-perfect fit on the CFH-36 board.

Sherwood Engineering offers what appears to be an excellent series of filters at a good price for the
NRD-525. Their “CN™ models are 15-pole crystal filters available in 14, 8, 6, and 4.5 kHz bandwidths for $79.00
each: a 400 Hz CW filter costs $179.00 (call Sherwood to confirm current pricing). Shape factor of these filters is
stated to be 1.3 to 1. Sherwood Engineering will install these filters for $20.00. In addition, for $39.00 they will
perform a number of IF filter board modifications that result in a typical 15 db improvement in filter ultimate
rejection.

Universal Radio sells a Murata 4.0 kHz filter for $59.95 (installed). This filter is sold as a higher quality
replacement for the stock 6.0 kHz version.

David Clark has provided information on Piihler Electronic in Germany!4. They provide a number of
filter modifications for the NRD-52S5. This firm may be a source more suited to European DXers, since Peter
Piihler of Piihler Electronic requires that all modifications be installed by his firm.

All filters mentioned so far are second IF filters for the 455 kHz IF of the NRD-525. ESKAB of Sweden
otfers a useful trio of [F filters for the first and second IFs. The bandwidth and ultimate rejection of the stock pair
of crystal filters (FL1) and the ceramic filter (FL2) on the CFH-36 IF filter board is improved considerably by the
ESKAB replacements.

The stock FL1 filters permit a 68 kHz wide (-60 db) swath of frequencies to pass through the first IF
stage. while the stock FL2 filter also leaves a gaping hole of 36 kHz (-40 db). The combination of the ESKAB
replacement filters results in a much better bandwidth of 6 kHz (-6 db) and 12 kHz (40 db) at the output of FL2.
John Tow states in his DX Ontario article that this modification alone is worth a 5 db improvemeat in the signal-
to-noise ratio, and selectivity in all filter positions is improved. One drawback to this modification is reduced
performance from the noise blanker circuit. The combination of FL1 and FL2 replacement filters is in the $85.00
price range through ESKAB.
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AGC AND S-METER

AUTOMATIC GAIN CONTROL: This is another area of the NRD-525's design that has received
strong criticism. Predictably, there is no consensus on exactly what is wrong with the AGC response; preferences
in AGC are very subjective.

In the author's opinion, ““hard-core™ DXers tend to prefer rapid AGC attack and release times. They are
willing to endure the peaks and valleys of fast AGC response in order to squeeze the last bit of intelligibility out
of a weak AM signal. Fast attack and release times lessen the chance of receiver audio blanking from strong noise
pulses, leaving more opportunity to catch a critical word or two during a DX station's identification.

This is the philosophy behind Craig Siegenthaler's NRD-525 AGC modification published in the “Tips
And Techniques™ section of Proceedings 198915, Both the AGC attack and release times are shortened by
replacing these capacitors on the CAE-182 [F/AF amp board with the following values: C75 1.0 uf; C77 0.1 pf:
C80 .22 pf; and C102 pf (all polarized tantalum caps). This modification affects both slow and fast AGC
constants.

Many SWBC enthusiasts will prefer a modification that accomplish the opposite effect. however. John
Tow. in bis DX Ontario article. suggests the following changes which are easy to implement: replace resistors
R103 and R104 on the CAE-182 board with 10KQ values (1/8 watt or less), and solder a 1.0 pf tantalum capacitor
across pins 4 and 5 of IC9. To further slow the attack and release times, John recommends replacing C77 with a
.22 pf tantalum capacitor, or a 2.2 puf value for even less speed.

ESKAB offers an AGC modification for the NRD-525, and it is a recommended option for those who
install ESKAB's Phase-locked AM (PLAM) synchronous detector kit. Their modification is contained on two
small circuit boards that attach piggy-back style to the CAE-182 board. ESKAB's AGC kit is available at a
discount if the PLAM kit is purchased at the same time.

S-METER: No differing opinions here! All DXers agree that the NRD-525's stock bar-graph S-meter is
about as jumpy as a grasshopper on an August afternoon. Most NRD-525 owners would prefer a traditional analog
meter which gives useful information about relative signal strengths. The following circuits of increasing
complexity describe three methods of adding an external S-meter to the NRD-525.

A NO-FRILLS S-METER: John Bryant suggests this straight-forward addition, originally developed by Dwayne
Jones of Universal Radio. By tapping the AGC voltage on Test Point #3 of the CAE-182 IF/AF Amp Board. a
100ma meter can indicate relative signal strengths. John used miniature S0Q coax cable (RG-174) for routing the
signal outside of the NRD-525 to the meter, via a RCA jack on the receiver's rear panel. The shield of the coax is
attached to the ground buss (wide boarder) adjacent to Test Point #3.

A 1K Q trimmer potentiometer between the meter's terminals aid in zeroing the meter movement (no
signal condition). Other values may work better for the meter you use. The voltage from the center conductor of
the coax feeds the wiper of the trimmer, and one of the other two trimmer terminals is attached directly to the
positive (+) terminal of the meter.

John mounted his meter upside down to show needle deflection to the right as the signal increases in
strength. He recommends a large meter be chosen for the S-meter to aid readability.

A ONE CHIP S-METER: This circuit is courtesy of Paul Lannuier of JRC-New York, via Chuck Bolland. Paul
states it was designed by a member of the JRC 1st Engineering Department.

The single integrated circuit (a quad op-amp) may be one of the following ICs: Fairchild U3403PC,
Motorola MC3403P, National Semiconductor LM3403N, Texas Instruments MC3403N or NJTM3404.

The attachment point which provides the AGC signal is pin 10 of J27 on the motherboard. This is at the
base where the CAE-182 circuit slots are located. For the 10.6 volts DC power, the DC OUT jack on the rear
panel of the NRD-525 can be used, or tap circuit points such as pin 1, J32 or pin 1, J34 on the motherboard.
Calibration for sensitivity and meter zeroing is done with the 3.5K Q potentiometers. If the needle goes off-scale
for medium strength signals, add resistance to the line from the circuitry to the meter.

+10.8 V DC OUT trom connector

]
O St;n;:vuy ;fK
) o
S-A/D from -
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A VERSATILE S-METER FOR THE NRD-525: Craig Siegenthaler of Kiwa Electronics is the author of this
flexible circuit. I have used his design for over two years and can attest to its excellent performance. Its usefulness
is greatly enhanced by the selection of a large, easy-to-read meter movement and calibration to industry standard
S-units.

This circuit can provide three levels of dampening to drive the analog meter. It is designed around a quad
bi-fet op-amp such as a LF347 or TLO-74. Only three sections are used; the unused section should have its input
pins grounded. The upper half of the schematic is the control logic to drive the CMOS FET switches which add or
subtract capacitance to dampen the metering signal.

The meter used should have a 1 milliamp full-scale display. DC power is provided by the receiver with
V+ connected to P28, pin #1 and ground to P28, pin #4 on the CAE-182 [F/AF Amp Board. The input to the S-
meter circuit connects to IC9, pin #1 on the CAE-182 board.

To calibrate the meter, first set the RV controls to midpoint. Disconnect the antenna. and set the
recciver's RF gain control to maximum. Adjust RV2 until the meter movement just begins to deflect upwards. At
this point RV1 and RV3 should not require much adjustment past their midpoint settings. Adjust RV1 until it. too.
just starts to deflect the meter's needle upward. Connect the antenna and tune to a strong MW station. Adjust RV3
for a similar upscale reading. Readjustment of RV1 and RV2 will be required to tune the meter so it will respond
to low and high level signals.

A more accurate calibration can be performed with a RF signal generator having a precision attenuator
and 50 Q output. Terminate the generator with 50 Q. set the frequency to mid band (example: 8 MHz), and
connect it to the receiver's antenna input. The meter can now be calibrated according to the following standard
signal levels adopted by the IARU (International Amateur Radio Union):

Vrms at 50 Q Vrms at 50 Q
S-meter (0-30 MHz onty) S-meter (0-30 MHz only)
S9+40db. ... 5mVv S6 . 6.3mV
S9 +30db...cciieiieeeene 1.6 mV S T UU PRSP 3.2uVv
S9 +20db....oieiieicirieens 500 uv Sttt 1.6 uV
S9 +10db......eeeeeeeiniaens 160 uVv S3. et 0.8 uv
S, eeeeee e 50 uv S2. e 0.4 pV
S8 naees 25uV ST et 0.21 uV
ST e 12.5 uVv
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Most receiver manufacturers except Japan Radio Company have adopted these signal levels as the S-meter
standard. The two NRD-525 radios Craig tested show 100 pV as the S9 signal level. Also. neither receiver
developed AGC voltage below S2 to S3 levels. This means it is impossible to calibrate the S-meter accurately
below that point (the stock bargraph meter cannot be properly calibrated for low level signals. either).

My external S-meter. built to Craig's design, uses a surplus Hewleu-Packard meter 3-1/2" in width. After
the S-meter was calibrated I created a new faceplate for it with rub-down lettering on thin white cardboard.
Slipped behind the meter's needle, the faceplate markings accurately show signal levels to the industry standard.

The three selectable dampening settings of this circuit are very belpful. "Fast” gives an good indication of
polar flutter conditions, or the true extent and rate of signal fading. "Medium" is the normal setting that
approximates most receivers' S-meter characteristics. The "slow” setting smooths out level vanations-even drastic
changes-to give an average reading.

ERGONOMICS

Larry Magne, in his White Paper review, generally lauds the ergonomics of the NRD-525. However.
those who have DXed with the receiver on a regular basis have found a number of faults. These become
increasingly annoying after long hours in front of the receiver, such as during DXpeditions or “‘all nighters.™

CONTROL KNOBS: In Proceedings 1989. John Bryant reported making numerous Operator errors
while DXing due to the too sube “pointer” which indicates knob position on the NRD-525's eight small function
control knobs (Volume. IF Shift. etc.). John tried painting the knob valley and pointer a bright fluorescent color.
but the best fix was found at his local office supply store. Adhesive backed. 1/2" diameter round labels make
excellent position indicators when cut in half. These “half moon™ pieces are stuck on the front of a knob so that
the straight edge is vertical with the knob in its usual position. Even in low light, there is no missing the fact that
some control is out of its normal setting.

KEYPAD CONTROL: For those NRD-525 owners dissatisfied with the radio's stock keypad control. I
described one possible solution in detail in Proceedings [ 99016, This article illustrates the construction of a
remote keypad controller for easier, quicker entry of frequencies, memories, bandwidths, mode, and tuning rate.
Electronically, the controller is simply a collection of SPST momentary switches that parallel the action of the
NRD-525's stock keypad and other pushbuttons. It is made from a “recycled” handheld calculator, and attached to
the receiver via a shielded cable (similar to the NRD-515's optional keypad). .

FINE TUNING THE NRD-525'S TUNING KNOB: John Bryant is quite fond of some of the old WW1I
receivers that had a folding or sliding bar built into the tuning knob. The could be slid or unfolded beyond the
circumference of the knob, exposing a “‘finger hole™. Because of the longer radius provided by the outboard hole.
this device gave great fine tuning control and at the same time allowed very rapid dial *“twirling.”

Why not do the same thing for the NRD-525? After several false starts, John developed a strip of 1/16"
thick by 1-1/8" wide by 2-5/8" long acrylic plastic (Plexiglas® or similar) with a 3/4" finger hole in the end. He
attached the strip to the front of the knob with a couple pieces of tough hook fastener material (Radio Shack part
#64-2360). This material makes for a very tight bond, but allows removal of the tuning accessory when needed.
The dimensions of the plastic bar are critical as the bar must be short enough not to hit the table top on the down
swing, and yet long enough to get the finger hole past the circumference of the knob.

John comments that this single. simple modification has made a great difference in the enjoyment of
bandscanning with the NRD-525.

ANOTHER TUNING KNOB TRICK: If you know a competent machinist it is possible to manufacture
an improved tuning knob for the NRD-525. The improvement comes in the form of a free-spinning finger detent
in the tuning knob, which rotates separately from the knob itself. The finger detent takes the form of a “"cup” that
rotates easily on a ball bearing race within the new knob. Ask your machinist to create the knob from a matenal
called black Delrin®. The stock tuning knob cannot be modified to incorporate a free-spinning detent because it is
hollow (and will warp if filled with acrylic resin . . . [ tried). The new knob retains the original indexed metal
backplate (outer skirt).

Diagrams for the knob's exact dimensions are not given here, as the details will vary depending on the
manufacturing equipment available and the skill and ingenuity of your machinist. Give him (or her!) the stock
tuning knob as a guide. (Note: the knob removes from the optical encoder shaft with a metric Allen wrench.)

Granted. a free-spinning finger detent in a tuning knob is a small matter, but it's that kind of attention (0
detail that adds up to make a professional-level receiver. It does make a difference when bandscanning for long
swretches at a time. This feature should have been built into the NRD-525 in the first place. My receiver now tunes
like a dream. with no finger ~“drag™ as the knob rotates.
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MISCELLANEOUS

EXTENDER BOARD: Many adjustments to the NRD-525 modular boards are difficult or umpossible
without the Japan Radio CMH-365 Extender Board. This accessory plugs into the motherboard and effectively
extends the circuit board under test. above and beyond the chassis and case. This provides access to trimmer
capacitors, variable resistors, etc. while the receiver is powered up. Unfortunately, the CMH-365 Extender Board
is expensive-nearly $170.

Terry Palmersheim!” in Washington has located a source for the hard-to-find connectors used on the
NRD-525 and the CMH-365 Extender Board. He has successfully built a substitute extender board for the
receiver. at much lower cost than the JRC extender. Terry has offered to supply parts for anyone seeking to build
their own extender board for their NRD-525. Contact Terry for current availability and prices.

CROSS MODULATION PROBLEMS: The designers of the NRD-525 wanted to protect their creation
from static charges with a fail-safe system. To do this they used diodes in the front end on the CFL-205 board
ahead of any integrated components. Unfortunately, while doing an excellent job of protecting the receiver, the
diodes have a tendency to conduct when a broadbanded antenna or longwire is connected. These diodes can cause
cross modulation in the NRD-525, and the problem can only be eliminated by removing the diodes. Chuck
Bolland indicates that only two diodes need to be disconnected to accomplish this (desolder the “*HF IN™ side of
diodes CD1 and CD3 on CFL-205). If you decide to sell your NRD-525 in the future, the diodes can be easily
replaced. To give continued protection, Chuck recommends that a gas-discharge device such as the Transitrap be
inserted into the antenna line just before the receiver.

Besides the Transitrap, another method of voltage limiting the antenna input is to connect a NE-2 neon
bulb and a 10K Q resistor between the center terminal and ground of the SO-239 connector on the NRD-525's rear
panel. The bulb and the resistor are in parallel to each other. This method is suitable for S0 Q inputs on other
makes of receivers.

INTERFERENCE FROM THE RS-232 COMPUTER INTERFACE: Some NRD-525 owners have
reported that the DC to DC converter on the optional CMH-532 interface causes interference to the receiver. Paul
Lannuier of Japan Radio suggests the connection of a .01 pf capacitor (50wv film) between TR101 and TR102 on
the CMH-532 board. It's been confirmed that the connection of the converter output common line to ground
potential is effective to reduce noise, also.

AUXILIARY FILTER SWITCH: Elton Byington has discovered a simple modification for preserving
the 12 kHz wide audio bandwidth even when an optional filter is fitted to the AUX slot. The only parts required
are a SPDT toggle switch and some hookup wire.

Remove the CFH-36 IF filter board from the receiver. Cut three pieces of wire, each 8" long. Solder one
end of each wire to point A, point B, and point C (remove jumper W1). Connect the wire from point C to the
center pin of the switch. Connect the wire from point A to one of the remaining two pins, and connect the wire
from point B to the other pin on the switch.

Elton notes that these are not signal carrying leads, so the arrangement of the leads is not especially
critical. The wires can be routed over the top of the card cage and out the left-rear top of the receiver's case, or a
bracket may be fashioned to let the paddle of the switch protrude from a ventilation slot on the cover.

Position the switch to "B" and you'll connect the accessory filter when the radio's bandwidth setting is
AUX. When the switch is in the "A" position the accessory filter is bypassed, allowing the 12 kHz bandpass
through to the detector.

On those occasions when a shortwave station is really in the clear, or when listening to a local broadcast
station, the added bandwidth makes for very pleasant audio. The radio's LINE OUT jack also benefits from the
change.

Elton has used this modification for several years without problems. [t can be easily removed if the
receiver is sold or returned to stock condition.

STATIC KNOCKOUT: Chuck Bolland had the unfortunate experience of an excessive static charge
destroying a sensitive integrated circuit in his NRD-525. When this happens. the receiver has unique symptoms:
no sensitivity between 400 kHz and 12.999 MHz. Only local stations will be heard in this range. When tuning
higher than 12.999 MHz. sensitivity will be normal. If you suspect this has occurred to your receiver, Chuck
advises that the following items on the CFL-205 board be replaced, one at a time: IC1 (HD74LS1450 or ECG
74LS145); TR1 (2SA1162-Y or ECG 2409); TR2 (2SK125 or Motorola U310. two each). It is likely that the
problem will be corrected with just the replacement of IC1. In any case, the time and few dollars spent on these
parts is considerably less than repair or replacement of the board by JRC.

THE JRC NRD-535D: At the time this edition of Proceedings went to press, the new Japan Radio Co.
NRD-535 had been on the market for a number of months. It is worth noting briefly the major differences and
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similarities between the NRD-525 and the NRD-535 receivers. The NRD-535 is sold as the "NRD-535D" in
North America for approximately $1690.

An ECSS mode (synchronous detection), a variable bandwidth control (BWC) and a tuning rate and
resolution of 1 Hz are the most important improvements in the new receiver. However, the NRD-535D's notch and
Passband Tuning controls are not operable in ECSS mode.

The lackluster AGC characteristics of the NRD-525 have been retained in the NRD-535D. Also present is
the identical IF filter line-up as found in the NRD-525D (unfortunately!). with the addition of a 1000 Hz crystal
filter.

The engineers behind the NRD-535D seem to have solved the audio hiss problem of the NRD-525.
according to reports from early purchasers.

A thorough review of the NRD-535D in the July 1991 DX Ontario bulletin ended with the author
concluding that this new receiver was more suited to the utilities DXer!8. Time will tell whether the new NRD-
535D is an improvement over the NRD-525 or merely different, in the eyes of SWBC DXers.

FINAL COMMENTS

For years the “three S's” have been the basic yardstick to measure receiver performance: Stability,
Sensitivity, and Selectivity. Unfortunately for the serious DXer, the stock NRD-525 is lacking in the critical area
of selectivity. The NRD-525 owner is strongly encouraged to consider adding one or more quality IF filters as the
first step to improving his or her receiver.

In retrospect, it seems like many modifications in this compendium might be termed personalizations.
Each DXer has a slightly different expectation of performance from his NRD-525. It is hoped that the information
presented here has given you ideas on how you can “‘improve a winner.”

This compendium would not have been possible without the assistance of the following people: David
Clark, George Zeller. Chuck Bolland, Elton Byington, Terry Palmersheim, Paul Lannuier, John Bryant, and Craig
Siegenthaler.
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THE RACAL RA-17 COMMUNICATIONS RECEIVER

Bruce Portzer

Tube type receivers continue to have a significant cult following in the DX hobby. The "high end" models
in particular seem to have the most lasting popularity. Receivers like the Collins R-390A and Hammarlund HQ-
180A were excellent performers when introduced, and still are. Another receiver in that category which was
relatively unknown among DX hobbyists until a few years ago is the Racal RA-17.

The Racal Company is a well-respected British electronics manufacturer, roughly equivalent to U.S.
companies like Motorola and Hewlett-Packard. Racal has been a major supplier of military and industrial
communication and other electronics systems for decades. Its communications equipment has long ranked near the
top in quality and reputation. Racal isn't that well known in hobby circles simply because its equipment is so
expensive that few DXers can afford it. We've therefore had to wait for its gear to appear on the surplus market
before many of us can try it out.

The Racal RA-17 was originally designed in the late 1950's, and continued to be built and sold through the
late 1960's. When it first came out, the RA-17 represented the state of the art in receiver design. It was the first
receiver (o use the Wadley loop circuit. This enabled the set to provide a frequency readout with 1 kHz resolution all
the way from 500 kHz to 30 MHz. This was a vast improvement over the "slide rule” accuracy of most sets of that
era. The results were and still are pretty impressive. It wasn't until the mid 1970's that the Wadley loop circuit
showed up in the Barlow-Wadley XCR-30, the Yaesu FRG-7 and other hobby receivers. Until then, very few other
receivers provided that sort of frequency resolution. The only other major 1960's vintage receiver with 1 kHz
resolution was the R-390 series receiver. The R390 had digital readout, but the mechanical tuning arrangement and
readout were more cumbersome to operate and maintain,

Nowadays, frequency synthesizers and digital readouts have made the Wadley loop nearly obsolete, but in
the 1960's it was a godsend for those who could pay the price. When introduced it had a price tag of about a
thousand dollars. That's the equivalent of over $4000 in today's dollars. The high price, of course, placed the receiver
out of reach of most hobbyists back then, but government and commercial buyers found good use for them. Mine,
for example, saw 15 or 20 years service at the FCC monitoring station in Ferndale, Washington, before it was sold
as government surplus in the mid 1980's. Around that time, the Canadian government unloaded a large number of
RA-17s, which Don Moman bought and resold to Canadian DXers. I'm not sure how many were made, but the
manual for mine says it was received 12-15-67 and has serial number 251.

There seem to be several variations of the receiver. Moman found receivers with C2/C3 suffixes to be
earlier versions, and C12/C13 suffixes to be later versions. The latter had improved selectivity due to an added tuned
circuit in the front end. The manual for mine says the RA-17UC is the same as the RA-17UA except for a product
detector in lieu of the BFO. There are also the Racal RA-117 and RA-6117; both are similar to the RA-17 with a
few internal circuit changes.

WHAT DOES IT LOOK LIKE?

The receiver is quite large. It's designed for 19" rack mounting, and is about 10" high and 18" deep. The
weight is about 67 Ibs. Original purchasers had the option of either getting the receiver with a cabinet or without
one. The receiver is very solidly constructed; it is the only receiver I've seen with a cast aluminum chassis. The
internal circuitry is very well shielded. All components are securely mounted and appear to have been top quality for
their time. Best of all, the kilohertz readout is on several feet of 35 mm film, with 0.6 inches for every 10 kHz and
markings every kHz. The manual claims the readout is equivalent to 145 feet for the 0.5 to 30 MHz spectrum!

Figure one is a layout of the front panel. The front panel controls include:

Power on/off: Self explanatory. The receiver can operate from either 120 or 240 volt AC, depending on how you
wire the transformer.

R.f. range and r.f. tune: These controls tune the front end r.f. amplifier. You switch the range control to the band of
interest and then use the tune control to peak the signal. The range switch has a position to bypass the tuned
circuits. -

Attenuator: A 5 position switch which reduces incoming signals from 0 to 40 db in 10 db steps.
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Megahertz and kilohertz tuning knobs and displays: These controls are used to tune the receiver to the desired
frequency. Their operation is discussed a little later in this article. Like many other receivers, the hairline marker for
"KHz" can be moved 0 adjust for minor calibration and tracking errors. The "MHz" tuning control can be locked
into place to prevent inadvertent movement.

Bandwidth: Selects among 0.1, 0.3, 1.2, 3.0, 6.5, and 13 kHz bandwidth in the final i.f. stage. The first two
bandwidths use crystal filters, the others use L-C filters.

Mode: Selects either standby, AGC (operating with automatic gain control switched in), MGC (operation with AGC
disabled), calibrate (enables the 100 kHz crystal calibrator), or BFO check.

AF gain: Adjusts the audio output to the headphone jack(s), front panel speaker, and external speaker jacks.
BFO tune: Tunes the beat frequency oscillator up to 5 kHz above or below the received frequency.

RF/IF gain: Adjusts the gain of the r.f stage and the i.f. stages. On some earlier versions, this control only adjusts
the i.f. stage gain. The control works in both the AGC and MGC modes.

AGC long/short: Selects between long and short attack/decay times on the automatic gain control circuitry.

Audio level: Adjusts one of the rear panel audio outputs for driving external amplifiers, tape recorders, or other
external audio devices.

Limiter: Enables/disables the noise limiter circuit. The limiter works extremely well on some types of electrical
noise, as well as plain ordinary static crashes. Occasionally it provides clear copy on a station that was otherwise
buried in a loud buzz. On the other hand, it can also distort received audio; this can be alleviated somewhat by
adjusting the r.f./i.f. gain control.

Speaker: A 2-inch speaker which can be disabled by an adjacent toggle switch. Missing from some versions.
Headphone jack(s): Depending on the version, there are one or two headphone jacks.

Meter: The meter can function as an r.f. level, "S", or a.f. level meter, as selected by an adjacent switch.

KC

display
RF/IF gain Speaker on/off X

Neter Switch R.F. tune
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Figure1'
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Front Panel

The bottom side

Photos and captions
by Staff

Teresa Portzer demonstrates the RA¥17
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Some versions have other front panel controls, apparently for specialized user nceds. Mine has a
potenuometer with on-off switch in lieu of the second headphone jack. As near as I can tell, it functions as a fine
tuning control (although it could conceivably be a form of passband or R-I-T tuning).

' The rear of the receiver has a terminal strip with three fixed level audio outputs (3 mW, 600 ohms), one
adjustable audio output (maximum level 10 mW, 600 ohms), the AGC line, and one speaker output rated for 1 watt
into 3 ohms. The antenna input has an input impedance of 75 ochms. Mine had a type "N" connector, which I
replaced with the more common UHF type connector. There are two BNC Jjacks with the output of the 100 kHz
final i.f. stage. There is also an input for an external 1 MHz crystal oscillator (replacing the internal oscillator), an
output for the intemal 1 MHz oscillator, r.f. connections for an optional longwave converter (Racal model RA-137),
and 220 volt DC output for the RA-137 or other external equipment.

) The receiver takes a small amount of getting used to, but once you learn how to use it, it's easy to operate.
It's ideal for those who like to tweak several knobs when tuning in a station. You won't enjoy this receiver if al
you want to do is punch in the frequency and forget about it. First you set the megahertz control to the band you
want to listen to, then use the kilohertz knob to select the rest of the frequency, then adjust the r.f. range and r.f.
tune control. To tune in 1290 kHz, set the MHz control for "1" and the kHz control for "290". Then select the r.f.
range gonuol to "1-2 MHz", and adjust the r.f. tune control to peak the signal. It's possible to peak it on the wrong
signal if there's a strong station on a nearby frequency, but with some practice and sometimes using the attenuator,
you can get the hang of it. The other controls are more or less the same as you'd find on any other receiver.

Figure two is a block diagram of the receiver. Incoming signals pass through a 30 MHz low pass filter and
a step attenuator. They then pass through an r.f. amplifier, which is tuned with a 7 position band switch and
variable capacitor. The r.f stage uses a 6ES8 dual triode. The two halves of the tube are cascaded to form a two
stage amplifier to "utilize the low noise high gain characteristics of the tube”, as the manufacturer puts it. The r.f.
stage output then passes through a second 30 MHz low pass filter. Racal was obviously very concerned about
keeping stray VHF signals out of the receiver. The reasons will become ever more obvious in a moment.

The output from the r.f. stage is then mixed with the output of VFO-1 in a mixer stage utilizing a 6688, a
tube known for its excellent intermodulation performance. The output from the mixer then passes through a 40
MHz first i.f. stage, which has a bandwidth of 1300 kHz.

In the meantime, the output from VFO-1 also mixes with harmonics of a 1 MHz crystal oscillator, which
is amplified and filtered through a bandpass filter centered on 37.5 MHz. This signal then mixes with the output of
the 40 MHz first i.f. in a second mixer stage, which also utilizes a 6688 type tube. The output of the second mixer
is then about 1 MHz wide, centered on 2.5 MHz.

The above two paragraphs describe the process by which the receiver selects the "megahertz” tuning. The
megahertz tuning knob tunes VFO-1. The output is mixed with a stable reference signal (a crystal oscillator), and in
effect mixes twice with incoming signals, so the resulting output is quite reliable and stable. This is the Wadley
loop.

The second mixer down-converts the signals for the second i.f. stage, which is tunable from 2 to 3 MHz,
and gives you the "kilohertz" portion of the tuning. The output from the second i.f. is down-converted to the 100
kHz third i.f., which in tumn is followed by a diode detector for AM, and BFO or (on some versions) product detector
for CW/SSB. There are also noise limiter, AGC, and audio output stages to complete the receiver. All this is done
with 23 tubes. For those interested, Figure 3 is the selectivity curves from the receiver manual. It's possible to get
better selectivity with mechanical, crystal, or ceramic filters, but for L-C type filtering, the bandpass is pretty good.

Because of the complexity of this circuit, Racal went to great lengths to filter and shield the heck out of
everything in the receiver. A stray signal somewhere in the chain could have produced any number of spurious
responses or other performance anomalies in the receiver. The receiver was, after all, built for government agencies
and commercial users who had the money to spend. As a result, individual stages are physically compartmentalized
in their own housing or a channel in the cast aluminum chassis. Extra band pass and low pass filter stages were
included in the receiving chain. Feedthrough capacitors and ferrite beads were used extensively, particularly on power
busses and wiring passing between stages.

HOW WELL DOES IT WORK?

My observations are based on published specifications, general impressions, and side by side comparisons
with other receivers.

Sensitivity: The manual gives sensitivity as 1.5 uV for an 18 db signal to noise ratio, using a 30%
modulated A2 (carrier modulated with a single tone) in a 3 kHz bandwidth, throughout its tuning range. By
comparison, the published sensitivity for the five kilobuck Icom R-9000 is 1.0 uV for a 10 db S/N AM signal
above 1.8 MHz and 6.3 uV from 0.5 to 1.8 MHz. In terms of original published specs, the edge actually goes to the
Racal, especially on the medium wave broadcast frequencies. Moman found he could detect signals as low as 0.1 uV
all the way down to 540 kHz. I have no reason to dispute the Racal's published sensitivity. In side-by side tests,
the Racal, an FRG-7, and an HQ-180A were all able to receive the same stations on medium and shortwave. The
Racal, however, had a tendency to load down a 4 foot medium wave loop, making it very difficult (and sometimes
impossible) to peak signals on the AM broadcast band. The loop has since been placed in mothballs. A Radio West
amplified ferrite loop works very well with it on medium wave.
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Figure 3

Selectivity: From a practical standpoint, I found the Racal's selectivity to be superior to that of an HQ-
180A and an FRG-7 modified with a Collins 2.1 kHz mechanical filter. I thought the HQ-180A had good selectivity
until T used it side-by-side with the Racal. When listening 10 kHz from strong locals on the AM broadcast band,
such as KLSY-1540 and KMPS-1300, the Racal typically had listenable signals with occasional audio spikes from
the locals, while the '180 had signals that were being severely trashed by the locals. This test was done by
switching back and forth between the same antenna, with the HQ-180A selectivity set for 2 kHz and the Racal set at
3 kHz. Unfortunately, the next narrower selectivity setting for the Racal is 1.2 kHz, which is too narrow for useable
listening. However, the 3 kHz selectivity setting is sharp enough to be more than acceptable under all but the most
severe circumstances. Oddly enough, David Clark, who also owns both receivers, reached the opposite conclusion.
The difference may be due to differences in performance of the individual receivers. My Racal is a later (C12A)
version.

The performance compared with the FRG-7 was similar to that of the HQ-180A. _

Audio Quality: Frequency response is specified as 250-6000 Hz +/- 4db, with the receiyer selectivity in the
13 kHz position. Distortion is inder 5 percent with 1 watt output. Overall, that's not bad for a communications
receiver; the AM section of many stereo systems isn't that good. It's great for program listening with selectivity set
at 6 or 13 kHz, and is still pretty good in the 3 kHz position, provided you use an external speaker. It gets even
better if you run one of the external audio outputs into a stereo amplifier. The internal 2" speaker leaves something
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to be desired in terms of quality, but it's listenable. In side by side tests, 1 found the audio quality better than from
the HQ-180A, but not as good as from the FRG-7. (I'm one of the scemingly few people who thinks audio from
solid state receivers is better than that from tube receivers!)

Overloading, spurious signals, etc: The receiver will overload on strong local medium wave signals if you
‘don't have the r.f. stage tuned properly. Sometimes I have :0 set the attenuator for 20 db or more to prevent the loop
or the r.f. tuning control from peaking on the wrong signal on the medium wave band. Once the two controls are-
properly peaked, I don't have a problem. Overloading doesn't appear to occur at all on shortwave.

There appears to be almost no internal mixing from strong locals on the medium wave (AM) broadcast
band, using a longwire or other broadbanded antenna. The short wave bands are almost clear of spurious signals
from local AM or FM broadcasters. I'm relatively ciose to severai high powered FM & TV transmitters, so neariy
all of my receivers have some spots on the dial with bits of scratchy audio from one or more local FM broadcasters.
The Racal isn't totally immune to this problem, but the problem is less severe than other receivers I own.

Overall, the Racal is more immune to these problems than other receivers I have used. Given all the
filtering and shielding in the receiver, this is not surprising.

Readout Accuracy and Stability: Wonderful, at least for a receiver of that vintage. You have to adjust the
marker on the kHz readout to maintain complete accuracy from one end of the dial to the other. But it's less of a
problem than on other comparable receivers I've used. The maximum variation ['ve encountered in any 1 MHz band
is about +/-2 kHz. Obviously, the accuracy is not as good as a synthesized receiver, but that's the way it goes. I
haven't noticed any problem with drifting; not surprising since the specified stability is SO Hz/hour after warmup.

LONGWAVE CONVERTER

An optional longwave converter, the RA-137, was designed for use with the receiver. Most R-17s available
on the used/surplus market seem to have the longwave converter included with it. The converter tunes from 10 to
980 kHz, and is designed specifically for use with the RA-17 and one or two other Racal receivers. The converter
requires external DC power and a local oscillator signal provided by the RA-17 or another source, plus 120 volt AC
power. The output of the converter is 2-3 MHz, and feeds directly into the input of the second i.f. stage of the RA-
17. For reasons I haven't figured out, my LW converter becomes insensitive with a longwire as you tune lower in
frequency, unless you use a matching network or a longer longwire. Nick Hall-Patch, however, has the same model
converter (minus the RA-17) and hasn't experienced this problem with it. Otherwise, the longwave converter works
well with little in the way of spurious signals from local AM broadcasters.

SUMMARY

This is a receiver that was ruggedly built. Mine is still in good condition after years and years of daily use
by the FCC. By contrast, the tuning knobs on my FRG-7 and HQ-180A (since sold) have required frequent
tightening to keep them from falling off. I've owned the receiver for about five or six years and have had only one
problem with it, a capacitor that went bad. Otherwise, it's continued to work just fine.

The receiver provides excellent performance. Sensitivity, selectivity, overload immunity, and audio quality
are all equal to or better than that offered by contemporary communications receivers costing several hundred dollars.
It "handles™ well, if you don't mind tweaking about four knobs every time you make a major frequency change.

The going price for the receiver is about $150-200. For that amount, you get a solidly built, good
performing tube-type receiver with probably the best analog readout ever made. For slightly more money, you can
buy a Sony 2010 with many of the modem bells and whistles: digital readout, memory channels, synchronous
detection, compact size, portability, and other niceties. But from what I can tell, the Racal provides you with better
sensitivity, overload immunity, and selectivity. The tradeoffs between this vintage of receiver and more modern
receivers lie in cost, performance, and convenience features (such as digital readout and memory channels). A Racal
RA-17 scores well on the first two considerations, but not the third. There is also the less tangible mystique which
surrounds this and other older high quality receivers like the SP-600 and R-390A. Their appeal is similar to owning
a vintage automobile. After all, a 'S7 Chevy lacks a lot of really nice modern features, but most of us tend to say
"oh wow" when we see one in good condition.

I must admit I enjoy this receiver. It's lots of fun to operate a "classic™ receiver, sort of like driving a '67
Mercedes. '
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THE ICOM IC-R71A RECEIVER
A 1991 APPRAISAL

David Clark

BACKGROUND

In 1979, two semi-professional receivers, the Drake R7 (later upgraded as model R7A) and the Japan
Radio NRD-515 made their appearance in the SWL/Amateur Radio marketplace. While both of these rigs
offered top-notch DX performance, their fully-configured $1500-2000 US price range in those days was beyond
the budget of many hobbyists. About the same time, however, Japanese manufacturers, principally ICOM and
Kenwood, were aggressively catering to the ham radio transceiver market with rigs that were beginning to exploit
the emerging digital and microprocessor technologies. As is often the case with new technologies, they mature
over time and the cost comes down. And so it was that in the fall of 1982, ICOM took the shortwave listening
community by storm with the surprise introduction of the IC-R70 general coverage receiver at a " popular" price.

The design of the R70 was derived from the popular ICOM IC-720A ham transceiver and this heritage
was manifest in a number of tuning idiocyncrocies. In spite of these shortcomings, the R70 introduced many
shortwave listeners to several “long-forgotten" features such as a Notch Filter and a form of Passband Tuning
(PBT). In addition, this innovative receiver offered modern conveniences like digital frequency readout with rock-
solid stability and the convenience of dual VFO *s - effectively a single channel memory. For a mid-range price
of about $750, the receiver ‘s on-air performance was in many respects like a dream come true, especially for
DXers familiar with the so-called ECSS tuning technique. (Please refer to Proceedings 1989 for a comprehensive
review of the IC-R70.) [1]

ICOM clearly recognized it had struck a responsive chord in the marketplace. Less than two years later,
in January, 1984, a grown-up version of their R70 brainchild was announced. First-released at a base price of
$800 (and for a while retailing at less than $700, excluding options), the IC-R71A was destined to be a major
factor in the "serious" tabletop shortwave receiver market into the 90 s. The receiver has enjoyed an unusually
long shelf life and is still being produced under the same model identification today (mid-1991). Regretably, due
to a patent dispute, units manufactured after March 1989 have been devoid of the useful PBT circuit.

The original R71A continues to enjoy a favourable reputation as a high performance "DX machine".
But in the face of more recent competitive offerings from Kenwood, Japan Radio, and the promising re-entry
of Drake into the market, the price/performance ratio of the ICOM is NOT the clear winner that it was when
first-introduced seven years ago as the mature follow-up to the revolutionary R70.

1984 - PERFORMANCE WITH PIZAZZ

For the most part, the
R71A built upon the foundation
established with the trend-setting
R70 and the improved R71A
software resolved most of the tuning
quirks of its predecessor. Our
present-day perspective is
undoubtedly influenced by the
capabilities of the gear that has
become available in more recent
times. We have seen the coming of
the Kenwood R5000 and the Japan
Radio NRD-525, each now of about - i : : :
five years' vintage (see reviews in Proceedings 1990 and Proceedings 1989 respectively). Now in 1991, both the
new Drake R8 and the NRD-535 seem to offer great promise. But if we look back to 1984, many hobbyists found
it hard to resist the temptation of ICOM 's catchy advertising slogan - ‘' The Best Just Got Better*. I know...I
bought the R71A, loaded with most of the available options!
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Among the “firsts” for its time in “serious" SWL-oriented communications receivers, it sported a
keypad for direct frequency entry, a dual-width Noise Blanker with a variable threshold control and 32 fully
tunable memories, together with a number of scanning capabilities. Such optional niceties as infra-red remote
control and synthesized voice readout of frequencies - useful for the sight-impaired - rendered a certain “sex
appeal”, albeit at extra cost. Provision was also made for an external computer interface. Software to control
the receiver via this port never materialized from ICOM itself but was later provided in various forms by a
number of third party vendors.
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Fgure 1 - FRONT PANEL LAYOUT

In terms of its all-important signal processing capabilities, several significant upgrades of interest to
DXers were incorporated in the R71A. With a redesigned front-end, dynamic range was notably better. Although
quality control (mostly alignment) had been a problem with some R70's, the R71A was, by most accounts, more
reliably up to its rated specifications. While IF filter selection was achieved by an unnecessarily awkward
arrangement involving two push-buttons, at least the filter selection was made mode-independent. The R70
offered only a single (wide) position for AM, rendering the PBT circuit of marginal use in that mode.

Traditionally, sensitivity "sells" and neither receiver was lacking in that regard, at least on the HF bands.
High sensitivity with the switch-selectable preamplifier was complemented by low-noise receiver and
microprocessor circuitry in the R71A. Taken together with the more flexible selectivity choices and high stability
critical for ECSS, the "Three S* criteria (Sensitivity, Selectivity, Stability) combined to make the R71A the
receiver of choice, especially for many DXers who were primarily interested in digging out weak shortwave
broadcast and/or utility signals. The compact size and (optional) 12V DC capability made it an ideal rig for
DXpeditions too.

Dual VFO 's are a handy feature for checking parallels or "holding" a frequency.in one VFO while
bandscanning with the other. Switching between VFO "A* and 'B' was improved in the R71A to the extent
it was smooth and virtually instantancous. Each VFO acts like the other 32 memories, storing the frequency and
the operating mode.
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To listen to a signal in ECSS mode, the carrier frequency can be stored in USB mode in one VFO and
in LSB mode in the other VFO (or in two adjacent memory channels). It is then possible to quickly switch
between VFO ‘s (or memory channels) and to independently fine-tune the frequency of any signal if necessary.
This technique circumvents the automatic 1.5 kHz (SSB) offsets that would otherwise necessitate retuning each
time when switching between upper and lower sideband ECSS modes. The software “remembers” the latest
frequency tuned in VFO mode. In memory mode, the stored frequency can be fine-tuned (and rewritten) as
necessarv.

Although user friendliness was improved, the R71A, like its predecessor, bristled with knobs and buttons.
As indicated by Figure 1, the instruction manual describes thirty-eight controls and functions which are supported
on the compact front panel. This provided the user with a lot of flexibility to cope with a variety of reception
conditions. Even so, the well-laid-out but rather small controls were crowded onto the front panel. This hardly
afforded the “sense of command" many DXers associate with a more traditional “radioman's radio" like the
NRD-515 or the hollow state Hammarlund or Collins sets. When it comes to desktop operation in the shack,
ease of use seems to me to far outweigh the "need" for miniaturization.

SOME SHORTCUTS AND SHORTCOMINGS

Considering that the R71A was brought to the market during a period of inflation for almost the same
base price as the R70, one assumed that some shortcuts or design liberties must have been taken. Fortunately,
ICOM s proven, quadruple conversion superhet design was maintained and as noted, the front-end was even
improved. In addition, as we shall discuss, many of the limitations of the stock model could be overcome with
relatively simple modifications. .

To keep the price competitive, it would seem that the principal compromise was in the stock IF filter
lineup: in the R70, good quality crystal filters were provided for AM wide (6 kHz) and CW/RTTY (500 Hz) in
the 2nd IF. In the R71A, only a low-cost 6 kHz ceramic in the 3rd IF (PBT) was provided for AM wide, while
the CW and RTTY positions relied upon the 2.3 kHz SSB crystal filter in the 2ad IF unless a separate CW filter
($50-60 price range) was purchased as an optional extra.

Both receivers, in their stock versions, provided only inexpensive ceramic filters in the so-called PBT
circuit. This was a pity because ultimate selectivity was actually degraded when this variable bandwidth feature
was invoked due to the poor shape factor of these filters. Note that the ICOM function labelled PBT is neither
"passband tuning" nor "passband shift" as these terms are conventionally understood. Rather, the feature is
intended to continuously vary (narrow) the bandwidth of the selected filter position by up to 500 Hz from either
the upper or lower edge of the passband. " Variable bandwidth tuning" would be a more apt description.

The R70 design was one of the first to provide variable rate tuning capability down to as little as 10 Hz
synthesized steps; further, a Receiver Incremental Tuning (RIT) control was also included. This permitted analog
tuning resolution of a carrier frequency, necessary for “on-the-nose " (in-phase) ECSS reception. Unfortunately,
the RIT control was dropped from the R71A, an inappropriate (cost-saving?) omission.

The R71A is wired to accomodate 12 volt DC operation but ICOM sure doesn*t make much of it. It * s
not listed in the specifications and a one-liner in the manual merely refers the owner to an ICOM dealer. The
DC connector must be purchased as an option: $10 bucks!! Can you believe it? At least the five minute
installation job is a simple matter for any user.

Whereas the R71A no longer “dictated" USB/LSB selection according to amateur band conventions,
the automatic 1.5 kHz offsets continued to be invoked when switching from AM mode to either sideband, and
when toggling between upper and lower sideband. This would have been a major nuisance for DXers using ECSS
mode, were it not for the availability of the second VFO and tunable memory channels as outlined above.
What's more, the highly desirable IF Notch was operative only in SSB/ECSS mode. At least with the R70, the
Notch was partially usable in AM mode.

Commentators have suggested the R71A was "tailor-made* for the serious SWL crowd. They must have
been thinking only in terms of strong, clear channel signals which are readily tunable in AM mode on the
International Bands. Even at that, wide AM performance often suffers in the face of typical 5 kHz channel
spacing on the HF bands and the wide position is virtually useless on the Tropical Bands. A mid-range bandwidth
(say 4 kHz) with good skirt selectivity is sorely needed. Of course, the NRD-525/535 share the same deficiency!
ICOM and Japan Radio, even today, could afford to learn a lesson from Drake. The new Drake R8 utilizes L/C
tuned circuits in the 50 kHz 2nd IF (instead of ceramic and/or crystal bandwidth filters). Otherwise, it continues
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the 1982 tradition of the expensive R7A, offering a range of five well-selected bandwidtbs, including 4 kHz, with
better than 1:2 shape factors. .

«Japanese audio” has been an irritation to many for more than a decade. Some optimists originally
suggested that the audio output of the R71A was significantly improved over the R70. Indeed, the R71A Manual
states that the detected AF is fed into "a high performance and low distortion AF power amplifier IC". Rubbish!
In lab tests, AM distortion was found to be inordinately high, especially at the lower audio frequencies. The Tone
control is of little use because it merely cuts treble response. As one reviewer wryly asseried, the Tone control,
such as it is, should be permanently welded in the full clockwise (maximum treble) position. Judicious adjustment
of the PBT control and the Notch Filter (in ECSS mode, or in AM mode with modification) near the carrier
frequency serves to alleviate the muddy low-end response to some extent.

The front panel of the R71A is so busy that there was no room for a forward-facing speaker as provided
on the R70. ICOM might as well have not bothered with the flimsy, top-firing speaker in the R71A. An external
speaker is highly recommended; at least it will mask the distortion of the audio stage to some degree. The
contemporary Keawood R5000 receiver is widely acknowledged to provide much more * pleasant" audio,
especially for extended periods of program listening. Early reports also indicate that audio quality far superior
to ICOM or Japan Radio receivers is a strong suit of the Drake R8. Still, I personally don ' t think any solid state
communications receiver that we have seen to date can hold a candle to the "intelligible”, low distortion audio
which is delivered by many of. the older, better-grade tube-type receivers.

The R71A provided three different scanning modes and two selectable scanning speeds, with or without
squelch. The problem is that the combination of the inadequate threshold level of the squelch and a pre-set scan
speed that is too fast mean that it is almost impossible to spot weak DX signals in any scanning mode. There
is an internal pot that can be adjusted to slow the scan speed. In any event, scanning capabilities may be of some
value to utility DXers but I have not found them to be of much use as a SWBC DXer.

A year after the R71A made its appearance, there was a short-lived rhubard in the SWL press when it
was learned that the lithium "back-up" battery didn 't just back up the data contents stored in the memory
channels. In fact, it was also required to maintain the program functions in the =volatile* Random Access
Memory (RAM) when receiver power was shut off.

After some waffling on the subject, [ICOM said that the battery was more likely to last fifteen or more
years, not just five to seven years as originally prescribed. In the event of battery failure, ICOM said it would
re-program the RAM board and supply a replacement battery for about $25. In the end, however, a technique
was found so that the battery could be replaced periodically before it expired, without the inconvenience of
removing the RAM board and shipping it back to the factory service centre.

1989 - THE 'BEST’ IS NO LONGER BETTER!

Eliminating the PBT circuit with no change in list price (now $999) amounted to a de facto price
increase early in 1989. Worse still, the marketing geniuses at ICOM chose not to change a "winning" model
identification - pretty deceitful to the unsuspecting consumer!

The bottom line, however, is that the absence of a PBT circuit (including an appropriate substitute filter)
SERIOUSLY DETRACTS from the "new" R71A s merit as a DX receiver, at least in its current $850 + retail
price class. understand that at least one supplier, Electronic Equipment Bank, is (or was) prepared to "restore”
the PBT functionality but at a cost of more than $100. With that, we 're well on the way towards $1,000 and we
haven 't even talked about options or modifications yet!

In 1991 there are plenty of "original" R71A's (often with some of the ICOM options or other
modifications already incorporated) available on the used market for much less money. Look for the concentric
PBT/Notch controls in the lower right-hand corner of the front panel as shown in Figure 1 - that ' s the one you
want. [ strongly advise avoiding the "new" version.

OPTIONS AND MODIFICATIONS GALORE

A glance at the 1985 catalogue of one of the major SWL suppliers reveals that a stock R71A could be
had for an attractive $659. But as soon as an enthusiastic buyer started loading up on a number of the available
options, it wasn't too hard to get the eventual price-tag up in the $900-1100 range. (By thistime, the older but
top quality Japan Radio NRD-515 had been discounted to a comparable $1,000 price level, in advance of the
release of the '525'.)
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The RC-11 remote control unit (about $60) was interesting in that it allowed memory channels to be
called up and entered directly. Notwithstanding ICOM *s somewhat misleading advertising, the keypad on the
receiver could not be used to access/update memory channels directly. It is necessary to manually select a
channel using the memory channel switch and to hit the memory/write button after punching up a desired
frequency. .

Both the R70 and the R71A exhibited excellent frequency stability. The R71A is rated as having less than
50 Hz variation after more than one hour. I found it to be virtually drift-free for extended periods of time in
ECSS mode so the optional CR-64 high stability crystal oven (approximately $55) is not required, except perhaps
for professional applications.

Fortunately, many of the inherent limitations of the stock R71A could be resolved with modifications.
As an information source, I highly recommend the /COM R71A4 Performance Manual which was published by
Don Moman in 1985. [2] This manual is THE required reference for every owner or prospective owner of the
R71A and the $10 price is right. It contains a useful summary of the operating features of the receiver and is
a gold mine of information detailing a host of performance-enhancing modifications and upgrades.

‘I will not devote time describing the wiring changes and other specifics associated with modifications
mentioned below. The reader should refer to the manual. Some of the modifications cited originated with other
hobbyists and are acknowledged in the text. Don also provides simple, step-by-step procedures for alignment and
other adjustments to bring the receiver to specification without the necessity of having an RF signal generator
and a digital frequency counter. That is worth the price of the manual alone!

RF SECTION:

As noted, sensitivity on the HF bands is-first-rate, especially when the low-noise preamp is switched on
for weak signal reception. Below 1600 kHz however, the preamp is disabled to reduce the possibility of front-end
overload and degraded dynamic range in strong signal environments. For MW DXers, a simple modification
(involves cutting one wire in the bandpass filter section) is all that* s required to enable the preamp to kick in,
down to about 500 kHz. (A similar modification to the R70 extended the preamp range down to about 200 kHz,
thus covering most of the overseas LW broadcast band as well) The second step is to bypass a fixed attenuator
in the MW bandpass filter circuit. These changes are especially desirable for MW DXers using loop antennas.
The sensitivity improvement in both receivers is quite significant: 15-20 db additional gain!

This is an opportune time to mention that the owner of the R71A (or any other solid state receiver)
ought to take precautions to provide some kind of RF protection from static buildup. The front-end of the R71A
tends to be more immune to high static levels than some other receivers but it is unprotected nonetheless. Some
receivers like NRD-515/525/535 employ back-to-back or series diodes to limit RF voltage at the antenna input
but they cause rectification problems with strong signals.

A trick that Don describes in his manual overcomes this problem but still provides a worthwhile degree
of protection. The simple procedure is to install a small neon bulb (the NE-2 available from Radio Shack has
a firing voltage of about 70 volts) and a small resistor (10K ohms at 1/4 watt) in parallel with the antenna input
and the chassis ground. The resistor acts to "bleed" off static charges before they reach the 70 volt level but if
that point is reached, the neon bulb will then conduct heavily, thus limiting the voltage potential at the antenna
input. Don tells me "I have never blown a front end on any set that had the neon bulb modification, even though
['ve seen in flashing merrily away with large thunderstorms in the area".

Of course, neither this arrangement nor any of the commercially available "protection" devices will be
of much use in the case of a direct lightening hit. The only safe recourse with the approach of an electrical storm
is to physically disconnect the antenna AND the AC power source.

IF SECTION:

The one "must-have" option for the serious DXer was the FLA4A, a high quality 2.4 kHz eight-pole
crystal lattice filter which replaced the 2.8 kHz ceramic in the PBT circuit. This filter was not cheap at $150 but
it provided far superior ultimate selectivity for narrow (ICOM called it "normal") AM and SSB/ECSS.
Alternatively, some DXers opted for a Collins mechanical filter in one of several available bandwidths which
could be optionally installed by some dealers, including Universal Radio.

The subject of IF selectivity merits further discussion because the manner in which the various filter
combinations (including the PBT circuit) were invoked, depending on mode and position selected, was quite
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complex. ICOM did not make matters any easier to understand: the published specifications were incompletc
and the manual contained misleading information in this critical area.

To assist owners and prospective owners of the R71A, Figure 2 shows the mode/filter combinations for
both the stock version and as altered when the optional 2.4 kHz PBT and CW (2nd IF) crystal filters were

incorporated. [2]

MODE SELECTED> WIDE NORMAL OPTIONAL OPTIONAL
POSITION NORMAL NARROW
AM - 6db 6.1 28 2.4 (Same as
-60db 11.0 47 31 Normal)
2nd IF - 2.8 kHz' 28 kHz
Crystal Crystal (Same as
3rd IF 6 kHz 2.8 kHz 2.4 kHz Normal)
(PBT) Ceramic Ceramic Crystal
SSB/ - 6db 2.8 22 22 (Same as
ECSS -60db 47 33 33 Normal)
2nd IF 2.8 kHz 23 kHz 23 kHz
Crystal Crystal Crystal (Same as
3rd IF 6 kHz 2.8 kHz 24 kHz Normal)
(PBT) Ceramic - Ceramic Crystal
CcwW - 6db (Same as (Same as (Same as 0.25
-60db SSB) SSB) SSB) 0.90
2nd IF 250 Hz
(Same as (Same as (Same as Crystal
3rd IF SSB) SSB) SSB) 2.4 kHz
(PBT) Crystal

Figure 2 - IF FILTER CONFIGURATIONS / MEASUREMENTS: STOCK AND OPTIONAL

Other selectivity modifications (not reflected in Figure 2) were also possible and are outlined in Don's
manual. For example, unless you were a utility DXer requiring a narrow CW filter, the unused 2nd IF slot could
be wired to incorporate the better 6 kHz crystal as found in the R70 for improved AM wide performance. The
FL-33 filter (costing about $40) yielded selectivity measurements of 5.8 kHz at -6db and 9.6 kHz at -60db.

Taking matters a step further, a tighter ceramic (such as the S kHz filter which Sony uses for narrow
selectivity in the ICF-2010) could be substituted for the stock 6 KkHz PBT ceramic. Don told me about this
particular filter although it is not mentioned in his manual. The pin-for-pin replacement makes substitution a
simple matter. This filter does significantly improve the performance of the PBT in wide AM and to some extent
in wide SSB/ECSS mode. Don says that he has also used it to good effect in other rigs which he has owned,
including the ICOM IC-735 and the Kenwood TS-440. The Sony part number is 1-527-569-00.

Don cites other ceramic filters that can be used for this substitution, although some mechanical and
electrical expertise is required to perform the installation. For example, the Vernitron VTD-3-1, a better-grade
4 kHz ceramic, yields selectivity of 43 kHz at -6db and only 6.6 kHz at -60db when used in combination with
the FL-33. Terrific!

Now that we ' ve invested the effort to improve AM selectivity, wouldn ' t it be nice if the Notch Filter
could be made to operate in AM mode? Well, as Don describes, this very worthwhile enhancement can be
accomplished quite simply: all that s involved is splicing in one resistor in the IF section. The notch will now
cover the range of +1200 Hz to -1500 Hz in AM mode - quite adequate for most close-in hets, especially when
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one considers that the notch depth is superb, measuring close to 100db reduction!

Maodifications in the IF section are rounded out by adding a jumper wire between two diodes near the
filter switch which must also be set to the "on" position. The effect of this change is to enable true PBT with
the R71A, a capability which Drake made famous with the R4 Series and the R7/R7A. Thus, the PBT filter (3rd
IF in the R71A) can be positioned anywhere in the passband, making it possible to move between the upper and
lower sidebands without retuning. Rotating the PBT control is a neat trick for tailoring the audio response to
the individual ' s liking too, even if there is not a problem with an interferring signal.

IMPROVED SYNCHRONOUS DETECTION:

Since I am a fan of ECSS, I bemoan the lack of RIT. One cannot fine-tune within the minimum 10 Hz
synthesizer tuning steps. Don provides a solution for this that I have never seen elsewhere. The modification
involves moving the MASTER CAL trimmer to the tone control (no loss since since it should be left in
maximum treble position anyway). The result is plenty of RIT range on either side of the tuned frequency. With
a good ear you can now get perfect phase-match in ECSS mode when reception conditions warrant using that
tuning technique. )

One other problem in SSB/ECSS mode is the greatly reduced audio output as compared with AM
mode. Installation of one resistor in parallel with another in the audio section serves to provide a modest
increase in the audio output from the product detector IC while leaving the AM mode output undisturbed.

Moman 's manual does not address internal or external add-on synchronous detection devices which can
used to reduce the effects of selective fading. They are worth considering because they also provide much better
audio quality than can be obtained by operating the R71A "barefoot” in ECSS mode. Units which employ either
the phase lock loop (PLL) or the non-phase lock loop (non-PLL) principle can be used. The various means by
which synchronous detection can be achieved and the advantages of each are clearly explained in an article by
Craig Siegenthaler in Proceedings 1990. (3]

For those prepared to invest an additional $200 or so, perhaps the "ultimate" in PLL synchronous ECSS
reception was available by purchasing the ESKAB/EDVIS * Phase Locked AM [PLAM] Board . Early editions
of this add-on unit were manufactured for the R70 and well as the NRD-515 but they are quite rare. The PLAM
board for the R71A was more widely distributed. Mine was purchased from and installed by Don Moman. The
installation procedure is rather beyond the capabilities of an electronics neophyte like me!

Briefly, the PLAM board enables the user to obtain phase-locked AM reception using the product
detector of the R71A in USB or LSB mode. Once installed, it is activated by placing the noise blanker * Width*
control in the "wide" position. The lock range is in the order of 50 to 70 Hz relative to the carrier frequency
of the intended signal. PLAM lock is indicated by a steady glow from the *Function' LED on the front panel
of the receiver. The PLAM works well with moderate level signals, provided there is not another interferring
carrier in the passband. ESKAB therefore recommended (and supplied) an optional 4 kHz crystal filter that
could be fitted in the available 2nd IF slot (instead of ICOM 's 6 kHz FL-33 as discussed previously). This filter
provided an ideal bandwidth for effective performance in phase-locked, as well as normal AM mode on the
SWBC bands.

As with other PLL synchronous detectors, it tends to exhault background noise as well as the desired
signal, thus rendering it less useful for weak signals, except under very quiet conditions. I have found on occasion
that the circuit helped pull a very weak signal up out of the mud. The absence of an RIT does make the PLL
device somewhat "touchy" to operate. A similar PLAM board is presently available from ESKAB for the NRD-
525 but the R71A version may not be available now, except where already installed in a used receiver.

Other R71A owners or prospective owners might consider the MultiBand AM Pickup (MAP) unit
currently available from Kiwa Electronics as an appropriate alternative. ECSS reception is not possible when the
MAP is used with the R71A (or the R70) because the receiver's product detector follows the 4th IF which
functions at 9 MHz - the MAP operates at the more conventional 455 kHz. However, the MAP offers the
capability of (non-PLL) synchronous detection in AM mode, additional stages of IF filtering and vastly improved
audio. A full review of this high quality add-on unit can also be found in Proceedings 1989. [4]

OTHER: .

One other audio-related modification is worthy of note. The fixed record output level in the stock R71A
is limited to about 100mv, as compared with the standard “line" level of .775v at 600 ohms. This is inadequate,
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especially for very simple portable recorders. A modification whereby one offending resistor is shorted out serves
to triple the signal level. Why risk having an unnecessarily poor recording of those once-in-a-season DX catches?

Finally, Bob Grove describes a solution for the potential expiration of the lithium battery. (5] To
paraphrase his explanation: With bottom plate cover removed, locate the backup battery near the centre, plug
in power to the receiver and turn in on normally so that the RAM circuit will remain powered up, even when
the original battery is removed. Unsolder the old battery, ensuring that a soldering iron having a non-grounded
tip is used (so as not to short out the grounded power supply in the process). Remove and replace the battery
with a fresh one. Performing this surgery about every five years should ensure that the receiver functions will
not die due to loss of the operating software. I've had my R71A for seven years now and it still holds the
original battery. I wonder if I' m living on borrowed time?

THE LAST WORD - A 1991 APPRAISAL

In my opinion, there is no doubt that the moriginal” ICOM IC-R71A continues to be a very capable DX

receiver, even by today's standards. A clean, used R71A (ie. a unit manufactured before March, 1989) which has
been fitted with the FL-44A filter, or an appropriate substitute Collins mechanical filter, in the PBT circuit is
a worthwhile buy for $750 U.S. or less (as is the venerable NRD-515).
I would not advise paying more than $600 for an "original® R71A if the PBT filter has not been upgraded.
Alternatively, if one's hobby budget is a constraint, the predecessor R70 remains a relative "bargain” in the
$350-400 price range. Of course for that money, or even less, this writer would be looking first for a well-
preserved Hammarlund SP-600, HQ-180 series or Collins R-390A...and I already have all three of these boat
anchors. Old habits die hard!

I reiterate my belief that the "new" R71A should NOT be purchased at the current $850 retail. For
about the same outlay, the Kenwood R5000 would be the better buy, brand new, for all ' round DX and program
listening purposes. Moving up the pricing ladder to somewhat more than $1100, the NRD-525 has been the
serious DXer's "receiver of choice” for the past five years. The 525" is not without its "blemishes" either,
but Guy Atkins describes many worthwhile modifications and upgrades elsewhere in this edition of Proceedings.

If the price is right and you are inclined to tinker,invest ten bucks for Don Moman's Performance
Manual and have fun with the R71A. You will certainly hear lots of DX with it. But I'1l conclude this appraisal
by hedging my bets. Earlier this year, Japan Radio purported to "re-write the standard" by which other receivers
are judged with the release of the new NRD-535D in North America. It contains several interesting built-in
enhancements over the *525°: a PLL synchronous detector and a variable bandwidth coatrol. It is also reported
that the aggravating IF "white noise" inherent in the ‘525 has been cleaned up. It remains to be determined,
however, if the NRD-535 "delivers" on its stock $1600 price-tag, especially since the stock IF filter lineup
remains unchanged. Regardless, human nature being what it is, many *525' owners will probably jump on the
bandwagon and "upgrade” to the *'535'. Do we detect some emerging bargains in used '525* receivers?

At the April/91 Dayton Hamfest, a pre-production model of the new Drake R8 was showcased and
garnered a lot of attention. The R8 also features a PLL synchronous detector and on paper appears (o carry over
many of its very impressive specifications from the vintage R7A. The. proof of the pudding will be in the
performance and an encouraging picture was beginning to emerge as this article was being completed in July,
1991.

Guy Atkins was one of the early R8 purchasers. He expresses some concerns with the ergonomics and
operating software. But he does report that when it comes to tough-signal DX performance, "this radio really
cooks", the equal of a Drake R7 and an NRD-515 in side-by-side comparisons, with vastly superior audio quality
to boot!. While hunting trans-Pacific "splits" on medium wave, sometimes separated from powerful domestics
by only one or two kilohertz, Guy found the Drake 's 1.8 kHz selectivity was not quite the equal of a 1.9 kHz
Collins mechanical fitted in a *525' but that's a mighty demanding test!

I think it's a pretty good bet that the Drake RS, at an indicated retail price of $960, will emerge as the
“hot" item of the year among SWBC DXers and perhaps will remain-so for some years to come, just as the
R71A did in its heyday. ' m sure you'll be able to read all about these recent offerings from Japan Radio and
R.L. Drake in Proceedings 1992.
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THE PHILIPS DC-777
SHORTWAVE LISTENING IN THE CAR IS NOW A REALISTIC CHOICE

Terry Palmersheim and John Grimley

Shortwave radio in the car is not a new concept. Since the end of the second world war, a number of radios
have been produced for the European market with shortwave capability. Often such coverage was restricted to the 49
metre band and litte else, mainly because Europe used this band (and still does) for short-range broadcasting to its
own and to neighboring countries.

In the sixties, John had such a radio in the U.K., a Sony 7F-74DL, a rare model, which consisted of a metal
housing case, mounted below the dash, in which was slotted an analog receiver, with all controls on the front face,
looking very like a conventional two-knob car radio. It could be removed from the housing and, using its intemal bat-
teries and its own antennae, doubled as a portable “transistor”, as they were called then. It had long wave, medium
wave, VHF (our FM band), and one shortwave band which covered S MHz to 18 MHz! Sensitivity tailed off towards
the band limits and there was no fine tuning control, either. Needless to say, tuning shortwave stations was an adven-
ture and as the band was tuned, stations would appear at the speaker with a distinct “plop” sound. But, once tuned, the
thing delivered very solid-sounding audio into the car.

THE DC-777

Add digital tuning, miniaturization and most of the other trappings, improvements and performance of today’s
typical shortwave portable by Sony or Panasonic; take away the duplicate antennae and the batteries and you'd have
something close to the Philips DC-777—the first breakthrough in affordable, credible shortwave radio for the car; cer-
tainly, at least, in North America (with apologies to Blaupunkt!). '

The fact that the DC-777 is marketed in North America at all started as somewhat of a sideline. It is clearly
manufactured for the European market, with its long wave, “medium” wave and “VHF" coverage. The original model
had 9 kHz channel spacing on the AM band and the unit had the capability to tune in European FM sub-carriers, which
are used there to carry road traffic reports and the like.

VERSION |

The first version available here was publicized by Philips and by other pre-release sources as being the same
as the European version. When it hit the streets here, in the Spring of 1990, it had no long wave (just as well), the chan-
nel spacing was 10 kHz on AM (just right) and there was no FM subcarrier capabilty (very little used to date in North
America). It was just what was needed. And with a price, including the housing unit, of US$399 at Universal Shortwave
it was steal. All this and an auto-reverse audio cassette deck included as well. John owns version 1. Towards the end
of 1990 Philips pulled this model from the North American market, replacing it with a second version.




VERSION I

Terry owns version I1. It is essentially the same as the European model. The mounting housing is no longer
supplied by Philips and Universal accordingly dropped their price by twenty bucks. Very fair. Because of fairly wide
selectivity and single kiloHertz tuning increments, 9 kHz channel spacing is not really a problem. Memories can hold
frequencies to an accuracy of 1 kHz, too. (Thoughtfully, Philips designers have provided 10 memories each for AM
and FM and 20, in 4 banks of 5, for shortwave.)

ENTER VERSION 1li

In response o a letter by Harold Sellers of the ODXA, requesung literature on the product, Mrs. Imme Giomb
(Philips Car Stereo International, Box 1440, D-6330 Wetzlar 1, Germany) writes, “We would like to inform you that
a DC-777 specifically designed for US reception circumstances will be available from July 1991 onwards.” On that
basis, version three should be available in North America by the time this article is published and, hopefully, Philips
will have got it right this time.

APPROACH .

Installation of the radio will be discussed first, since most will be user-installed. Discussion will then centre
on the important features and aspects of the receiver, followed by an evaluation of its performance.

Much of the text reflects the authors’ common viewpoint and experience, but individual preferences and expe-
riences are also included, where appropriate. The intention is to provide a balanced perspective for those who are con-
sidering shortwave radio for the car.

INSTALLATION

The DC-777 is no more difficult to install than other modern digital auto receivers. Note that there are two
power leads; one from the ignition switch and one connected directly to the battery, used to maintain memory, time
and security system data. As the DC-777 is a standard DIN-sized deck, installation in many North American cars which
do not conform to DIN may pose problems and may entail the purchase of an afiermarket mounting bracket. European
and Oriental cars usually conform to this DIN standard.

All of the necessary electrical connectors are supplied with the radio, with most having about six inches of
wire attached. The power and ground leads are, necessarily, longer. Two four-wire and two two-wire terminal blocks
are supplied, with screw type fasteners. They are not required but their use eliminates soldering. All speaker leads (two
or four speaker system) are of the two-wire variety, plus and minus, and do not use a common ground. It is recom-
mended that the existing connecting block(s) on the car’s speaker leads not be removed and that, if necessary, an
adapter be inserted between them and the DC-777’s connector block. This makes it very easy to reconnect the origi-
nal radio if the car is to be sold.

The DC-777 is protected by a 7.5 amp blade type fuse, mounted in the connector block, instead of the usual
in-line fuse found on many other auto receivers. All plugs and sockets are keyed to ensure correct connection. The
antenna connector is a standard Motorola fitting. There are two other sockets on the connector block. These are
not referred to in the manual. Only the wiring labels suggest their intended use. One is labelled ‘remote control’
and is used to operate a remote antenna motor and the other provides line level outputs (e.g. to an external amp
and/or equalizer).

If the car does not have a standard DIN aperture, Radio Shack and some automotive stores market conver-
sion kits; but they do not, of necessity, cover all makes of North American cars. You may need to resort to some minor
surgery on the dash board, as John did, or incur the expense of a professional installation job.

Note that the radio’s pull-out handle may be mounted to be recessed over either the top or the bottom front
edges of the radio. Be sure to mount it along the top edge; mounting along the bottom can impede the operation of
some of the controls on the lower front face.

SCAN TUNING

There are five memory presets each for LW, MW and FM. Twenty memories are available on SW. These are
accessed through a row of five buttons under the digital display. The display indicates which memory is being used.
There are, in fact, ten memories each for MW and FM. The extra five per band are accessed via the ‘AST" button.
AST stands for Auto Store and functions only on MW and FM. Pressing this button causes the DC-777 to mute and
search the selected band. AST flashes and, if there are sufficient stations of reasonable signal strength, the radio loads
into memory the strongest five stations found during the search. These five are now accessible through the memory
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buttons. Pressing the ‘Band’ button retums normal MW and FM memory operation. The AST thus effectively pro-
vides a memory expansion and is especially useful for those who travel widely by car, in arcas where the local sta-
tions may not be known.

Philips mentions that ‘Search’ tuning (up and down arrow buttons) is accomplished at three different sen-
sitivity levels (LW, MW and FM only). The DC-777 searches for high signal strength stations first. If none are found,
the receiver increases its sensitivity and tries again. And so on. On SW, searching is done onty within the pre-pro-
grammed SW broadcast bands (but direct access tuning will reach frequencies outside these bands). It mutes during
the search process on all bands. The search function is a useful aid to finding stations whilst driving.

The manual tuning mode is accessed by holding down both the up and down slew buttons together, until a
chirp sound is heard. (This chirp is heard when many controls arc operated and is useful feedback that the control
has functioned, without having to take one’s eyes off the road to check it. But the sound is too loud, compared with
the audio volume.) The tuning speed in this mode is rather rapid and frequency overshoot is quite likely, especially
on MW. Philips did not provide a tuning knob; manual tuning is performed by holding down either the up or the
down slew buttons. The radio mutes on LW, MW and FM while manually tuning. This is unfortunate and should
be changed. Fortunately, it does not mute when tuning SW frequencies, which assists station location and
identification.

The DC-777 has a remarkable knack, while auto-searching or in manual tuning mode, of distinguishing
between bona fide signals and interference. Also, it stops right on the correct frquency, even if the signal is very strong.
For example, the BBC WS on 6175 kHz will not fool it into thinking it is on 6174 kHz. All this suggests that it it pro-
grammed to detect carriers, rather than skirts. What's more, such tuning is done in no more than 1 kHz increments,
since split channel stations are also found, e.g. WYFR on 17612 kHz will not escape the scan.

Changing bands, except for SW, is achieved by pressing the ‘Band’ button. The minor annoyance here is that
it is necessary to carousel through each band (LW, MW and FM) to reach the desired band. Press only the ‘SW’ but-
ton to enter the SW bands. The frequency displayed will be that of the currently active memory number, not the pre-
viously active SW frequency. This can be irritating at imes.

MEMORY TUNING

The twenty memories allocated to SW are accessed in an intriguing way. The first four presets each cover a
bank of five memories; these are recalled by hitting the fifth memory button (which does not act as a memory on SW)
to carousel through the five frequencies stored. For example, Terry’s preset 1 holds 5975, 6060, 6160, 7355 and 7520
kHz. Each time the fifth button is hit a chirp is heard and it proceeds to the next stored frequency. Only one direction
is used; to move from 6060 to 5975 requires 4 hits of button five. This is a little cumbersome, but is nonetheless an
efficient way of getting twenty memories into five buttons. In theory, presumably, the number of memories per but-
ton could be increased. However, for SW listening in the car, twenty memories seems to be quite adequate.
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DIRECT ENTRY TUNING

« The addition of a numerical keypad in a car radio, for direct frequency entry, is perhaps unique to the DC-
777. Icom’s IC-R100 and Kenwood's RZ-1 also use keypads but neither is considered to be a de facto car radio. The
DC-777 is definitely a car radio. It looks, acts and behaves as one and Philips is certainly marketing it as such.
The IC-100 and the RZ-1 are mobile scanners. Also, both can be used outside of an automobile. It is an under-
statement to say that the addition of a keypad to a SW car radio is a good idea. It is almost a must for successfully
accessing shortwave frequencies that are not preset in memories. Imagine tuning SW using only slewing buttons in
a moving car!

The DC-777 keypad is accessed by pressing a small button marked ‘Open’; the keypad hinges outwards
10 a 45 degree angle and has two rows of six buttons. 1 - 5 pius *F1" (for time set) on top and 6 - O with ‘E’ (for
enter) along the bottom. The buttons are small with a rubber-like feel and take some getting used to. When first
installed, the buttons required some pressure to function. They have loosened up somewhat over time. They chirp
when hit.

The Philips designers have done their software homework on this receiver. There are no decimal points or
leading zeros o enter. When the first digit is entered the radio mutes and the digit appears in the frequency display.
Entering 1-5-4-2-5 and ‘E’ produces Radio Moscow, booming in at 2000 UTC. The software could be a little more
intelligent; if a SW frequncy is entered while in the FM mode, for example, the radio beeps and the entry is rejected.
On the FM band a trailing 0 or a S is required to complete the entry—for example, 93.3 MHz must be entered 9-3-3-
0. Presumably this is necessary in some parts of the world.

Once familiar with the various tuning methods, moving around in the spectrum is fast and easy. In respect of
this area, and others, it is highly recommended that the manual be read very carefully, and morc than once, in order to
get the most out of the DC-777. This is particularly true of users who may not be familiar with digital radio or scan-
ner-type operations. Generally, the owner’s manual and the installation instructions are well written (in ten languages,
but not in Japanese!), including useful graphics, but some useful features are either glossed over or omitted completely.

AUDIO

The DC-777 will deliver 20 watts per channel into two speakers or 7 watts per channel into four speakers.
Including a separate on/off button (usually the on-off switch of a car radio is integrated into the volume control knob),
there are only four controls affecting audio functions—the main rotary control knob, an oblong button marked ‘Audio’
and another marked ‘Mute’. Mute can be activated in all modes, including tape cassette, whereupon ‘Mute’ is indi-
cated on the display panel. The rotary knob has detents and controls volume as its default setting. Pressing the ‘Audio’
button lets you carousel through the other audio functions of Fade, Balance, Treble and Bass, again using the rotary
knob to adjust these functions. Fade does not operate and shows ‘Off” if only two speakers are used.

The main control knob uses a photo-encoder circuit, similar to that used by tuning knobs on some digital
portable radios. It is not linear in response and careful adjustment is required to obtain the desired settings.

All audio settings, except volume, can be pre-programmed independently for each band, including the pre-
sets for that band. This gives needed flexibilty, because of the differing audio characteristics of each band; but distict
settings for each preset would have been a welcome addition.

At switch-on, the volume level is always at a relatively low, preset level, regardless of the volume setting
when the radio was last switched off. This is also a useful feature, avoiding that blast of sound from having the audio
up too high the night before!

Terry’s DC-777 is installed in a 1980 Pontiac Phoenix hatchback and John's is in a 1984 Chevrolet Caprice
Classic, both with originally fitted speakers and speaker wires. Audio power is more than enough and the sound is
quite clean, particularly on FM. But for those who insist on entertaining their fellow road users, as well as themselves,
while driving and listening, an additional amp and matching speakers will be needed!

MW AND FM PERFORMANCE

Both Medium Wave (AM) and VHF (FM) sensitivity and overall quality are at least on a par with other car
radios experienced. As with SW, much depends on the antenna used; FM performance on fringe signals is much
improved by using both a horizontally mounted windshield antenna and an external vertical. The ability to be able to
tune between the AM band channels allows local, boomy signals to be tailored to a more pleasing audio tone by detun-
ing a couple of kiloHertz. This feature is also available on FM and allows clearer reception of weak signals which are
adjacent to strong signals. For example, at John’s location, 93.1 has a strong signal and 92.9 is weak, By tuning to
9285 the strong signal is avoided and the weak signal is heard in the clear.
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As a testament to the AM section’s performance, Terry, located in Washington State, has heard HLAZ from
South Korea on 1566 kHz using 250 kw with very good signals in the early moming hours, around 1230 UTC.

SIGNAL PROCESSING

The DC-777 has its own way of dealing with what it perceives as weak FM signals; it automatically switches
from stereo to mono. This can have a disconcerting affect while driving; multipath reception of strong signals will also
produce the same effect. It is rather annoying at first, but it does solve what has been an inherent problem with FM
reception while on the move, especially in built up areas, where multipath is more likely. ‘Picket fence’ noise is elim-
inated with this feature. The ability to switch this control in or out, according to taste, would have been desirable.

Universal Radio’s 91-02 catalogue provides more insight, on page 12: Philips has designed several FM sig-
nal processing circuits into the DC-777: SDS/SDR (signai dependent stereo/response), MDS/MDR (multipath depen-
dent stereo/response) and IAC (interference absorption circuitry). None of these features is mentioned in the manual.

PANEL ILLUMINATION

Panel lighting is good but could be improved. At night, most controls are lit and visible, as is the keypad,
when opened. Buttons not illuminated are AST, BAND, SW, INFO, MUTE and ON. Based on ergonomics, Philips
would do well to consider lighting for the ON, BAND and SW buttons.

The main display panel is very informative compared with other car radio displays, and use is made of colour—
orange, yellow and green—to distinguish different pieces of information, both by day and by night. It is easily read,
except in direct sunlight.

TIMERS

Another feature is the incorporation of three separate switch-on timers. They are activated via the keypad’s
‘FT" button and are easily programmed. Philips has chosen to adopt the twenty-four hour format for their clock and
timers, so UTC can be properly used for shortwave listening. All that is required for the DC-777 to tumn itself on at
the programmed time is that the ‘On’ button be depressed. It will automatically switch to the desired frequency at the
programmed time. It even controls the cassette deck! This is a welcome feature on a car radio capable of shortwave
reception.

SECURITY

The DC-777 has its own security system, the principles of which are now beginning to appear in conven-
tional car radios in North America. Each radio has its own 4 digit security code. When the permanent 12 volt supply
from the battery is diconnected (e.g. by a thief removing the radio), it will not function again unless and until the secu-
rity code is re-entered properly via the keypad. Small window stickers are provided which advise the prospective thief
of this. Whether or not this is an effective deterrent is debatable. The thief may have a useless radio, but the owner is
still minus one radio. And the chances of the culprit returning the thing when it is discovered that it will not work seem
rather slim.

The security code system did not function correctly in Version I, one reason why Version II was introduced
so quickly. If you purchase Version I (there should be very few on the market now), it is recommended that the secu-
rity system not be activated in the first place, whereupon it will not fail. In any event, the car’s door locks (and trunk)
provide the best deterrent.

ANTENNA EXPERIENCES

Terry had replaced his original windshield antenna with a Radio Shack 317 cowl mounted antenna (catalogue
#12-1322) w improve reception of MW stereo on his previous radio. The DC-777 exhibited quite a bit of ignition noise
with this antenna. Expect some ignition noise when listening to weaker SW stations (see below). Terry installed RJ-
14 resistor spark plugs, by Champion, and noise suppressor type spark plug wires at his next tune-up. A Harada model
ST-19 replaced the Radio Shack antenna at the same time. This antenna is a 45™ three section whip with a base loaded
*booster coil’, cost US$13.00. EUREKA! Shortwave reception became better than was ever imagined in the car, with
no ignition noise apparent.

As mentioned above, John has kept the windscreen antenna and combined it with a mag-mount whip. This
provides at least adequate signal levels on all bands, but engine noise (airborne, via the antenna, not via the 12 volt
supply) can still be a problem on weaker SW signals.

It should be stated clearly that practicalities dictate that shortwave radio in a moving car is very much a ques-
tion of Shortwave Listening, rather than DXing. Therefore these noise problems tend to limit themselves, because it
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is the higher suength SW signals that are most often tuned in and listened to.

To help in minimizing noise pick-up at the antenna, it cannot be emphasized enough that a good ground con-
nection be installed, and maintained, between the underside base of the antenna and the metal body of the car. Use a
short, braided grounding strap to optimize the shielding properties of the coax line. This is not always possible with a
mag-mount, however. Use a silicone-based caulking compound 1o keep out air and water at all exposed points, to avoid
poor contacts due to future corrosion; also ensure first rate electrical contacts in all areas, o avoid disconnection due
to vibration.

AUTO NOISE

The DC-777 has excellent DC filtering and provides a virtually noiseless DC current to the radio, which itself
is well shielded. Any auto noise experienced will be airbome RF noise, picked up by the antenna and/or the lead-in.
It may be radiated by the offending component, by connecting wires or by the whole car chassis and body metal—
perhaps by all of the above. It may come from sources beyond the car.

Terry and John have compared notes conceming listening experiences. Antenna type and location are criti-
cal for both optimizing signal pickup and minimizing RF noise interference. Our own experience, and that of others,
suggests that expensive antennas with their own pre-amps may prove to be a costly mistake, rather like active anten-
nas in a downtown environment. Try to eliminate the source of noise rather than to excessively boost the signal input.

The other major variable is the car itself. RF noise generation varies from model to model and even from car
to car of the same model. At the risk of generalizing, it seems that Japanese cars fare better in this area, and they also
use that DIN size aperture a lot more than North American cars.

Guy Atkins has a DC-777, installed in his Laser XE Turbo. The car’s three on-board computers issue a fair
amount of RF noise, especially on the 90, 75, 60 and 41 meter bands. Guy believes that most of the noise comes from
the interconnect wires, rather than the components themselves. His experimentation with noise supressors (e.g. LC fil-
ters, coaxial feedthrough capacitors and ferrite beads) yielded no perceptable improvement. His present setup uses a
Radio Shack 102" CB antenna, cut down to 72" for aesthetics and manageability. Guy says this works well.

Before embarking into SW for the car, use your portable SW receiver and its whip antenna to assess RF noise
coming from your car. Try different parts of the car, including under the hood, at different frequencies. Compare the
results with other cars.

It's worth repeating that, in its intended mobile environment, the DC-777 is not a DXing machine. Even if it
was, the vulnerability of your insurance premiums, and possibly your life, should preclude any temptauon to dial-twid-
dle whilst driving! Eyes on the road and hands on the wheel, please!

SHORTWAVE LISTENING

What shortwave broadcasters do we listen to on the DC-7777? John listens to the BBC World Service mainly,
out of personal choice. Fortunately they beam transmissions to North America during both of the East Coast rush hour
periods, usually with more than one acceptable signal at those times. Typically, Radio Australia and TWR in the momn-
ing and Radio Netherlands, Ecos del Torbes, WCBS, Deutche Welle, eic. in the evenings; with WCSN, Radio Sweden
and even All India Radio in between. One set of John's memories carry WWV and CHU for accurate time checks and
current propogation reports. Sadly, the memories which contain Radio Canada International frequencies have received
litle use since March of 1991....

Driving to work around 1430 UTC, Terry has no problems hearing R.Australia on 6060 and 9580 kHz. The
BBC rolls in on 9740 and 11750 KHz. Terry has had good reception of R. Thailand on 9655 kHz. Letting the DC-777
search through the 60 metre band nets many Chinese regionals and it will lock onto RTM Kuching on 4950 kHz, with
its English programming. It finds Taiwan’s BCC station on 6087 kHz and WYFR on 17612 kHz.

CKZU from Vancouver on 6160 kHz. can be heard all day and, on occassion, CKFX 6080 and CFVP 6030
have been heard.

Travelling from work, Terry also tunes in the BBC, on 9590, 9915 or 15260 kHz. Lunchtime driving on the
west coast yields R. Moscow on 15425 and 17605 kHz and the VOA transmits good signals for the DC-777 on 17800
and 21485 kHz. Radio Netherlands, from Bonaire, on 21685 provides an early version of Media Network, on Thursdays,
during the 2030 - 2125 period, which Terry hears quite well in the car on the North West Coast.

The DC-777 is a single conversion receiver and the occassional image has been noted—an example is
R Moscow appearing on 5100 kHz, being 900 kHz away from 6000 kHz; the DC-777 uses a 450 kHz intermediate
frequency. Images are hard to find in this model, but experimentation with a longwire antenna produced, perhaps not
surprisingly, MW images and excessive overloading. If DXing is desired at a static location, limit the longwire to no
more than 25 metres. -

By way of comparison to existing equipment, John considers the front end of the DC-777 to be close to or
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on a par with the paperback-size portables from Panasonic and Sony, using their telescopic whips (but the Philips has
no SSB capabilities). Because of the power output and the car's own speakers the audio quality is considerably better
than any small shortwave portable can deliver and most table tops too. One of the big pluses of the DC-777 is its sound
quality on shortwave. Terry compares it favourably with his Grundig Satellit 500, when the car engine is turned off.

In terms of comparison with altemative methods of listening 10 shortwave in the car, there’s no contest. The
DC-777 far outperforms any SW converter and is much more convenient to operate and provides the audio power and
dynamic range necessary in the car that, say, a portable radio strapped against the car window just cannot deliver. True,
there is no headphone socket on the DC-777. But it is neither desirable, nor necessary to listen on headphones.

Philips’ choice of bandwidth, 6 kHz, proves to be a good compromise between the fidelity that it produces
and the avoidance of splatter from adjacent channels. The DC-777’s audio controls and 1 kHz tuning increments are
often enough to get rid of all but the most stubborn hets and whistles. The AGC is very well adjusted; signal fading is
conspicuous by its absence in the DC-777.

CONCLUSION

On long, non-routine drives, as well as during the daily commute, the variety afforded by international short-
wave broadcasters seems to make the journey pass more quickly and enjoyably, compared with home-spun, ho-hum
radio. And somehow, being cooped up in that metal shell on wheels doesn’t seem such a bad thing after all. In fact,
we confess we quite look forward to getting behind the wheel these days.

The DC-777 is the first and, so far, the only radio that has successfully brought acceptable shortwave listen-
ing into the car in North America. It has certainly exceeded our expectations of such a radio in such an environment.
For a price tag that can be less than US$400, Philips are to congratulated on their thoughtful design of a product that
fills a need that has existed for many years. And they've done it in a professional way and at a price that represents
excellent value. Neither of us would now relish being without a DC-777 in the car.

Until now, there have been two main categories of shortwave radios—portables and table tops. Now we can
add a third.
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A FIRST LOOK AT THE FULLY AUTOMATED
McKAY-DYMEK DR-333

John Bryant

INTRODUCTION

We did not realize it in the late *70s, but the arrival of receivers using purely solid state frequency control
opened the door to an ever-expanding world of receiver automation. The first strides in this direction were
"memory channels” offered on SONY’s ground-breaking ICF-2001 portable. This was followed rapidly by similar
"frequency only” memory capability offered as an accessory on several communications receivers. We all thought
that a plateau was reached when JRC introduced the NRD-515 with an accessory offering a whopping 96 memory
channels! That record was shattered by JRC itself with the introduction of the NRD-525 ($1300 in the US)
sporting a full microprocessor and 200 memory channels. For the first time, those memory channels
"remembered" not only frequency but also filter choice, AGC settings and reception mode. Since, thanks to a
sophisticated on-board microprocessor, the receiver is completely tuneable from each memory channel, the 525
offered 200 parallel VFO’s along with scanning capabilities. The NRD-525 and the more recently introduced
Kenwood R-5000 took automation one step further by offering computer accessory interface boards. These allow
PC computer owners to achieve almost fully automated control of the receiver.

As the 1990s approached, ICOM introduced the R-9000, surely the ultimate "hobby" receiver at close
to US$5000! The R-9000’s highly sophisticated automation scheme will be left to George Zeller’s review in this
edition of Proceedings.

This brief history of receiver automation is offered to make several points. First, the drive toward
automation has been very rapid. Secondly, we now have radio receivers that also contain moderately capable
microprocessor/computers. Thirdly, since most of us now own a home computer, the development of a radio
with a built-in computer to operate it is forcing us to buy one computer more than many of us really want. If
we pay $400 for an interface board and software to control our R-5000 or NRD-525 with our own PC, then the
computer in the radio (for which we paid several hundred dollars) is truly redundant!

DEVELOPMENT OF THE McKAY-DYMEK DR-333

I was stunned when I first heard the "Black Box" concept applied to a consumer receiver by Wes Olson
of Inline Components, Inc., a small California-based electronics firm. Wes simply asked me why I would want
to buy a fairly dumb computer inside a new communications receiver when I already owned a very smart one
(my IBM PC clone). That level of creative thinking led ICI to gather a design team from the Southern California
military and aerospace communications community to tackle the design of what was to become the McKay-
Dymek DR-333. Interestingly, the design team was lead by a superb designer/engineer originally from the
famous Plessey team in Great Britain. The third element of the team was the McKay-Dymek Division of the

well-known West Coast electronics manufacturer Stoner Communications.

Figure 1. THE McKAY-DYMEK DR-333
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The tcam’s operating concept was that there was a significant market that would welcome the cfforts
of designers who concentrated on designing RADIO circuits and sophisticated control software and who left it
to the user to supply the control hardware (your home computer). This idea is similar to the "Black Box™ module
approach developed in the design of military avionics some years ago. Since the Black Box concept separates
the control and read-out package from the device itself (the Black Box), there are several advantages. As you
upgrade your computer for other reasons, you are upgrading your radio as well; as more sophisticated operating
environments become available (multi-tasking with Windows 3?) the capabilities of the radio are enhanced. Also,
since a Black Box comes with no problem-prone buttons, knobs, switches, pots or lights, there is less likelihood
of the radio having mechanical or electrical breakdowns.

As you can see, the DR-333 is truly a black box (matte black, in fact). It measures 7.375" wx 4.75" d
x 2.25" h and weighs 2 Ibs. The only connections to the receiver are an RS-232 connection to your PC clone
computer, the 11 to 16 volt DC power connection, a female BNC Antenna input port, a 4 to 8 ohm audio output
RCA jack for a speaker, a mini-jack for low impedance earphones and a 600 ohm audio output for recording,
etc. That is it...power, control, antenna input, and three audio outputs.

Before going further, I should note that Wes Olson asked me if I would like to be involved in the latter
stages of development of one of the two control software packages that come with the DR-333. I jumped at the
chance and essentially acted as one of several "normal user” Beta testers. Over the past 18 months, I bave used
three different generations of the pre-production DR-333 with developing generations of the two separate
software control packages. My regrettably brief use of a near-production version of the DR-333 coincided with
the last days of the Final Drafting phase of Proceedings 1991.

The receiver’s specifications are very impressive and in Figure 3, are compared with those of the new
NRD 535 and the R-9000. You should be aware that these are specifications as published by the manufacturers
and may not always have been measured in the same ways. I must say though, that I know of some bench tests
which show that the DR-333 is even more sensitive that its | microvolt spec for AM reception.

The professional monitoring and surveillance applications of this receiver seem obvious and its success
in those venues seems assured. In the world of hobby radio, the DR-333 is a complete conceptual departure
from any previous receiver. Beyond being an electronic novelty, the DR-333’s success in the hobby world will
hinge on three crucial questions:

1) How TRADITION-BOUND are radio hobbyists? Will they accept any radio, no matter how good, that has
NO knobs to twist or buttons to punch?

2) How good a RADIO is it, anyway? Putting a 286 or better computer and some memory behind anything can
make a good scanner, but how good a general-use listening and DXing radio is it?

3) How good is the SOFTWARE? Is it easy to learn and to remember how to operate? Will it do things for
us that a "normal® radio won’t do...things that will help us hear more DX? Most of all, is the damn thing fun
to play with???

THE SOFTWARE: OVERVIEW

The two software operating programs that come with the DR-333 are so different from each other that,
from a user’s point of view, you really get two different radios when you purchase the DR-333. The software
that most radio people will first find attractive and reassuring is the graphically-oriented Special Purpose Program
(SPP). You operate the 333 with this software from a main computer screen that looks like a radio (See Fig.
4). This program may be run using the arrow keys, but using a mouse is much easier. The Special Purpose
Program software, being more graphic, requires a CGA or better color monitor. I use the DR-333 with the SPP
software on a laptop with a "CGA compatible” monochrome screen, and it looks great!

Please note though, that the software that I find by far the most effective is the OTHER one: the
Standard Operating Program (SOP). The SOP is a menu-driven alpha-numeric text-based program which really
allows you to get the most out of the receiver. However, the SOP software gives you no reassuring drawings of
knobs, buttons, etc. on the screen.

The Standard Operation Program software was carefully designed to require the most modest of PC
clone hardware: 256k RAM and DOS 2.0 or higher. My XT clone laptop computer operates the SOP driven
DR-333 very satisfactorifft This combination offers the possibilities of very portable operation since both units
operate from 12 or 13 VDC power. The SOP software does look better with a color monitor and does operate
more quickly with a 286 or 386 machine. However, careful design of the SOP software has given even the owner
of very modest (and now, very affordable) computers an amazing array of DX tools.

Since these two programs operate so differently and offer the user such different capabilities, it makes
the most sense to continue this discussion on twin tracks. Since the graphically-oriented SPP software is the
package people will tend to use first with the receiver, we will deal with it first. -
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SPECIFICATIONS R-9000 NRD-535 DR-333
FREQUENCY COVERAGE .15 kHz to 90 kHz to 10 kHz to
1999.8 MHz 30,000 kHz 29.9939995 MHz
TUNING RESOLUTION: 10 Hz 1 Hz 1 Hz
ACTUAL
TUNING RESOLUTION: 10 Hz 10 Hz 1 Hz
DISPLAYED
PASS BAND TUNING IF Shift + or-1kHz + or-1kHz
NOTCH FILTER YES YES NO
MODES AM, SSB, CW, FSK, AM, SSB, CW, AM, SSB, Cw,
FMN, FMW, TV RTTY,FAX,NFM RTTY, FAX, FSK
IF FILTERS 12, 8, 2.6 12,6, 2.0, 1.0, + 27and 6.0 +
variable + options many options
SENSITIVITY AM 1.nV (HF) AM ? AM 1.x4Volt
SSB .16nV SSB .5« SSB .5nVolt
CW .16uV CW 5mV CW .25nVolt
FSK .16V FSK? FSK 2.nVolt
IMAGE REJECTION >90 dB >70 dB >90 dB
1st IF REJECTION >100 dB >70 dB >70 dB
2nd IF REJECTION ? ? >100
3rd ORDER INTERCEPT 33 dBm ? 30 dBm
MEMORY CHANNELS 1000 w/comment 200 9,999 w/comment
BAND SCAN MEMORY ? 1 999 w/comment
SPECTRUM OCCUPANCY DISPLAY YES NO YES
EVENT TIMERS 6 EVENTS 1 EVENT NONE, BUT
PROGRAMMABLE
TONE CONTROL BASS and TREBLE "“TONE" NONE
CONTROL REQUIREMENTS DIN port only. May connect a PC. Must have IBM PC
PC control not easy. No software provided. compatible, 256K,
RS-232 Mono or Color
DIMENSIONS 16.7"%5.9"x14.4" 13" x5.5" x 11.25" 7.4" x 2.25" x 4.75"
WEIGHT 44.1 |bs. 20 Ibs. 2 |bs.

POWER REQUIREMENTS

Power supply internal

Power supply internal. Must have 11-16 V DC

AC ONLY All normal AC voltages  supplied externally.
plus 12V DC (normal ops. 320 ma)
APROX. RETAIL $4700.00 $1600.00 $1500.00

Figure 3. PARTIAL SPECIFICATIONS As published by the manufacturers

re2.4




THE SOFTWARE: SPECIAL PURPOSE PROGRAM

The Spcc.ial Purpose Program (SPP) is graphically oricnted and optionally, uses a mouse as the major
control device. Figure 3 is a print of the main screen. The SPP driven DR-333 offers a radio that, like the R-
9000, includes a "spectrum analyzer.”

DYMEK
DR333 GENERAL COUVERAGE RECEIUVER
L?[_;ﬁ'-;zil
aF GAIN ] 2 CHANNEL
@ 1 (2] 3]
Sag (1 (5] 574
SQU BEE] BANDWIDTH
— L&l
Fsk] [ATT] [RFAl [SET] [1.2] [0.4]

Figure 4. Computer Monitor Representation of The DR-333 as Driven By the Special Purpose Program.
The cursor is in the middle of the tuning knob.

If you are at all familiar with mouse use, operating the DR-333 with the SPP software is similar to
operating a conventional 525 or R-5000. From the main control panel, you just point and shoot to change the
volume, the IF level, etc.

With the Special Purpose Program, the DR-333 offers Pass Band Tuning in 10 Hz steps, plus or minus
600 Hz. (The Passband Control is the horizontal line and diamond below the frequency indications). It also
offers dual on-screen clocks and 100 memory channels. There are other operator conveniences not quite as
apparent from the front panel. First, there is absolute tuning in one (1) Hz increments. That is, you can specify
3.224814 megahertz and the receiver responds! To my knowledge, this is the first "commercial grade" receiver
to allow such fine control and readout of frequency. Actual tuning can be accomplished in several ways.
Continuing the tradition of McKay-Dymek, you may “click” on the tuning knob and then once the cursor is on
the proper numeric position in the readout, scroll that numeric position up or down.

EXAMPLE:

You want to listen to 5975.000 in the evening for BBC and you left the DR-333 parked on Australia’s 9580.000.
To get to the BBC, you put the cursor on the megahertz position and scroll from 9 down to 5 (radio dial then
reads 5580); move the cursor to the hundreds of kilobertz position, scroll the 5 up to 9 (it then reads $980); move
the cursor to the 8 and scroll down to 7 (it then reads 5970); then move the cursor to the 0 and scroll to S.
The receiver now reads 5975.000 and you are listening to the BBC. This particular operation is much less
cumbersome than it sounds, but still leaves something to be desired.

This tuning concept does continue the tuning tradition of the famous DR-22 and DR-33 of a decade or
more ago. Those receivers were tuned by a set of rotary switches, with digital indicators above each switch. To
tune 5975 kHz, you rotated the “ten’s of megahertz" switch to °0’, the megahertz switch to ’5’, the hundreds of
kilohertz switch to 9", the tens of kilohertz to *7" and the kilohertz switch to ’S’. The front of the receiver then
read 05975.

A second means of tuning using the SPP software is to access the 100 memory channels that each
remember frequency, mode and filter setting. The third means of tuning with this software is toclick on the
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BND button on the front pancl. This kicks up a menu sct in a window in the upper left-hand corner of the
screen giving you instant access to various MW, SWBC, amateur and user-defined bands. You highlight the
desired band and hit JENTER’. In all, there are 5 other menu windows which allow you to change the default
settings of the receiver and do other housekeeping chores.

The 100 memory channels offered with the Special Purpose software does make SWLing much easier.
You just use the channels like push-buttons on your car radio. However, after a decent amount of experience
with this software, I find that I only use the SPP software when I what to use the "Spectrum Analysis" package.
For any other purpose, the Standard Operating Software is far superior.

SPECTRUM ANALYZER

The Special Purpose Program (SPP) software also offers a Spectrum Anaiyzer, as shown in Figure 5.
Initially, I had expected an oscilloscope-like animated display of the characteristics of the 20 kHz or so of
spectrum that I was monitoring...I have always wanted to "see” the QRM “live." However, I believe that the term
for that kind of gear is a "panoramic display.” The DR-333’s Spectrum Analyzer is identical in type to most
professional monitor spectrum analyzers that are also known as spectrum occupancy monitors or analyzers. This
function is similar to that offered on the R-9000. In operation, the Spectrum Analyzer rapidly divides the user-
defined spectrum to be analyzed into 400 "stops.” It then makes a single minute-long sweep, measuring and
displaying the signal level present at each of the 400 stops. A moveable "marker” finds the specific frequency
of each stop and an overlay grid may be imposed when needed. The narrowest band of frequencies that the
Analyzer will display is 50 kHz and the maximum is the full limit range of the receiver.

I was concerned that static bursts in the spring and summer would render this tool useless. That has
not been the case, mostly due to the "Average” function. When that function is invoked before a sweep, the
display is ’calmed’ considerably and signals do stand out from noise quite nicely in most cases.

When used close in, looking at 50 to 100 kHz at a time (refer to Fig. 6), the display often paints with
enough detail to see the side bands of each signal as separate elements. This works best if the narrower IF filters
are invoked before the sweep.

After an analysis sweep has been completed, it is possible to go back and investigate various signals while
the chart is still on the screen. It is possible to use the "Find" function to move the graphic marker and the tuned
frequency of the radio left and right across the screen in steps. You hear each signal as you go. It is also
possible to investigate specific frequencies within the analyzed spectrum by invoking the “Mark" function and
typing in the frequency of interest.

It is wonderful to see what I have been hearing all these years! However, I am not sure of the practical
application of this professional function to our hobby use. I have been pleasantly surprised however, at the clarity
with which I can see all but the weakest inaudible signals under all but the noisiest band conditions.

Start (B’
4700.000 KHz
Stop (ED
5200.000 KHz
Center )
4350.000 KHz

Step
2.500 KHz
Marker
4950. 000 KHz

Furctions
RADIO

A

2

FIND
I AVERAGE
SHEEP

Figure 5. DR-333 (SPP Software) Configured as a Spectrum Analyzer -

As you may note from the information on the right of the screen, the spectrum width was from 4700 kHz. to 5200 kHz. The
horizontal divisions each represent 30 kHz. The time was 0330 (mid-evening.) The two strongest signals are to the right center are
WWV on 5000 kHz. and Cuba's Rebelde on 5025 kHz.
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Figure 8. Three Analysis runs, illustrating very typical results from Shortwave

FREQUE’CY: 15100 kHz. to 15600 kidz.
TIME: 0452 UTC

STEP: 2 § kHz.

BANDWIDTH: 6 kHz.

COMMENTS: Since the Analyzer automatically
segments the operator determined frequency
band into 400 divisions, the scan “step” is
determined internally. When the frequency
width is this wide (500 kHz.) or wider, | obtain
much better results with the receiver bandwidth
set at 6 kHz. The Analyzer will then “see”
stronger signals as more than one vertical bar.
The tick marks, added by the author, at
the bottom bar each represent 50 kHz. The
station identifications were added manually.

FREQUENCY: 5960 kHz. to 6010 kHz.
TIME: 0320 UTC

STEP: .200 kHz.

BANDWIOTH: 2.7 kHz.

COMMENTS: With an analysis of only 50 kHz.,
the narrow bandwidth of 2.7 obtains the most
useful results. The horizontal divisions of the
grid each represent 5 kHz. Note that all signals
appear to be shifted about 1.3 kHz to the left,
This is a glitch in the pre-production software,
both SPP and SOP, which is only present when
the 2.7 kHz. filter is invoked.

The signal to the far left is Havana on
5965 kHz. The next major signal, on 5975 kHz.
is the evening service of BBC via Sackville.

FREQUENCY: 3300 kHz. to 3400 kHz.
TIME: 1200 UTC (max dawn enhancement)
STEP: .500 kHz.

BANOWIDTH: 2.7 kHz.

COMMENTS:. This is a run at exactly maximum
dawn enhancement on a typical early
September morning. There is a good deal of
thunderstorm static present.  Propagation
conditions are markedly sub-par.

This analysis does give a good indication
of every signal climbing above the band noise
floor. However, it is possible for a good DXer to
at least partially copy voice signals which are at
or slightly below the band noise, thanks to our
personal built-in "speech recognition” talents.
That kind of signal will be missed by the
Analyzer, of course.

This Figure illustrates three partial Analyzer screens, truncated for convenience, as displayed during Spectrum Analyzer
use. These are dot matrix prints of a CGA resolution screen. The square Analyzer frame is about 4.5 inches square on a 14 inch
color monitor. The images are considerably enhances in color, with the optional grid and Mark indicator being a different color from
the signal strength bars. With the exception of the lower illustration in this Figure, All analysis runs shown in Fig. 5 and Fig. 6 &
6A were done on a single evening between 0300 - 0400 UTC (mid-evening) with active thunderstorm cells about S0 miles away. See
notes beneath Fig. 6A for techniques used in obtaining hard copies of these analysis screens.
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Figure 6A. Typical Spectrum Analyzer results at Medium Wave frequencies.

FREQUENCY: 400 kHz. to 5400 kHz.
TIME: 1100 UTC

STEP: 10.0 kHz.

BANDWIDTH: 6 0 kHz.

COMMENTS: This scan is a more or less
panoramic analysis of the Medium Wave and
Tropical Band spectra. The horizontal grid
divisions each represent 500 kHz.

The Medium Wave Band is easily
noticeable. Little activity is present on 120
Meters (around 2400 kHz.) The 90 Meter
broadcast band, just to the left of 3400 kHz, is
quite active, as is the 80 Meter Amateur band
centered around 3900 kHz. The lower portion of
60 Meters is strangely quiet (to the left of 4300
kHz., while WWV, 5000 and Rebelde, 5025 are
quite obvious.

Frequency notations added by author.

FREQUENCY: 530 kHz. to 580 kHz.
TIME: 0330 UTC

STEP: 0.2 kHz.

BANDWIDTH: 2.7 kHz.

COMMENTS: This scan covers 50 kHz. and
horizontal division is 5 kHz. With the previously
mentioned pre-production software glitch, all
signals are shifted about 1.3 kHz. to the leftof
the proper grid point. The MW channels “are
clearly visible. The space between them is
slightly exaggerated by the “averaging~ function.
However, the real space between these
channels is almost this wide, thanks to the
superb IF filtering.

The analysis scans tends to emphasize
the upper sideband, graphically, most of the
time. | am unsure why this is the case, but |
have not found it objectionable.

FREQUENCY: 535 kHz. to 560 kHz.
TIME: 0335 UTC

STEP: 0.1 kHz.

BANDWIDTH: 2.7 kHz.

COMMENTS: This scan covers 25 kHz. and is
about as “close in" as the current software will
go. The horizontal divisions represent 2.5 kHz.
Again, the mistaken 1.3 kHz signal offset (to the
left) is apparent. The left hand signal is XEWA
on 540 kHz. at about S-7. The signal on 560 is
actually a mixture of an American and a Latin
station. There was a significant sub-audible
hetrodyne on the channel, indicating that one of
that stations was off frequency. This may be
the cause of the smeared look of the right hand
signal. The small blip at 545 kHz was present
thru several sweeps. This was not detectable as
a het in SSB mode with the DR-333 or my 525.

This and other partial Spectrum Analyzer displays were printed from a CGA screen using the graphics screen print utility
GRAFPLUS produced by Jewel Technologies of Seattle, WA. The images were taken from a CGA screen and prifited out on a 9 pin
dot matrix printer. They were then reduced 50% in size by photocopy methods. The images in Figure 6. are truncated to fit three
per sheet and represent the only the lower 80% of the normally square graphic display.
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THE SOFTWARE: THE STANDARD OPERATING PROGRAM

At first glance the numeric/text version of the software, known as The Standard Operating Program
(SOP) is somewhat alien to "a real radio man." There isn’t even an animated drawing of a friendly knob, dial
or switch on the screen! The two main screens should be familiar to almost any casual user of general computer
software: menu-driven. After using this SOP version software for some time, I am convinced that it, or user-
modified versions of it, will be the software of choice for most serious DXers and SWLs. This version of the
control software allows you to combine and maximize the power of your computer and combine it with excellent
state-of-the-art radio gear. .

With the SOP software, the DR-333 offers 9,999(!!!) memory channels filed at the operator’s discretion
in any of several formats. Each channel records all main receiver settings and, thankfully, includes a 15 character
comment line. The channels may be quite easily accessed manually (my preferred method) or you may
automatically scan as many adjacent channels as desired. The receiver also provides up to 999 separate user-
defined band scans.

It is the SOP version software, of course, which allows remote as well as highly automated operation of
the DR-333. The remote operation may be via hardwire, modem or RF link.

HANDS ON OPERATION

With all of its power, I am still amazed that the SOP software is so easy to use. I feel obligated to take
you through just a bit of the operation. From either main screen, Fig. 7 or Fig. 8, you may control the receiver
manually. To control frequency, you may simply type *f followed by the number, followed by °k’ for kilohertz
or 'm’ for megahertz, and you are instantly on that frequency. Also, you may type in the full frequency in hertz
followed by ’enter.” I have always thought in kilohertz, so to tune in BBC in the evening, I type 'fS975k’ and
when I hit the ’k’, I'm there. Similarly to tuning the DR-333 with the first (SPP) software, you may tune the
receiver using the Standard Operating Software just like the famous DR-33. In this case, each Function key
controls one decimal place of frequency in hertz. That is, you punch the F1 key to control the 10’s of megahertz,
with each tap of the key adding or subtracting (Shift + F1) 10 megahertz from the tuned frequency. The F2 key
controls the single megahertz; the next Function key controls the hundreds of kilohertz, etc. In addition to direct
entry tuning, the other controls may be adjusted manually from any screen. The prompts necessary to adjust the
other controls manually are located in the upper right of the screen and along the bottom bar. :

The use of "hot keys" to adjust audio, IF, mode, band width and the other controls is easy and intuitive.
The on-screen prompts virtually eliminate the need to refer to any notes or manual.

Manual operation of the DR-333 is much easier and faster with the Standard Operating Software than
with the SPP software discussed earlier. I will admit however, that I shall always miss having a few knobs to
focus on when straining to catch some audio from weak Indonesian stations at 4 AM.
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Figure 7. SOP Channel Screen
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MEMORY CHANNEL OPERATION

The memory channel section of the SOP software offers an incredibly powerful and useful tool to DXers
and SWLs. Note the channel screen above. The current time and date information is in the upper left. Current
tuning information (the "dial") is in the upper center and the other control settings are in the upper right. The
individual bot key prompts are to the left of each control, its current setting to the right. For instance, the "b
BW 2.6" line tells you that tapping the 'b’ key will cycle the DR-333 through various IF bandwidths and that the
current BW is 2.6 kilohertz.

The center of the screen contains a bar of prompt information particular to Channel Operation. Below
that, any 10 of the current memory channels are displayed. A scroll feature allows a good look at the entire
channel file.

Many may wonder if 9.999 memory channels is not over-kill. My experience with the 200 memory
channels of the 525 indicates that 10,000 channels is about what I can use effectively. In my brief use of the latest
version of this receiver, I have not completely set up the memory banks. However, these are my plans: I have
already dedicated the first 100 to "active memory" channels to use while I'm DXing--to check parallels,
temporarily save signals found during a rapid manual band scan, etc. The second 100 channels will soon be used
to automate listening to various frequencies of the top 20 or so of my favorite program listening stations.

A 24 hour "hit list" of 10 channel per hour of DX tips already occupies another 240 adjacent channels-
-this is really a semi or fully automated hit list! Long term, about 1000 channels will be taken up with banks of
100 or 200 channels allocated on a regional basis (100 channels of Brazilian targets, 200 Indonesians, etc.) All
of this automation is a practical reality for the DXer for two reasons. First, each channel, as you see, displays
a 15 character memo note located under "the main dial® when that channel is invoked. Since it is impossible to
remember the content of 10,000 channels, the memo feature is an essential element of the DR-333. The second
feature that makes all of this possible for us is the remarkable ease of data entry and editing with the SOP
software. The designers were quite ingenious in this area, using format boxes, prompts, etc. so that even the
least adept typist (me!) finds putting in 100 channels easier than in-putting 10 channels to the 525!

There are two methods of using the channels, once they are in the memory. The first, and my favorite
for DXing, is manual-mode exploration. I scroll through the channels “picking" the ones of interest and listening
briefly. If I've got a hot one, I can instantly store all the radio settings in a channel in my "active memory” (those
first 100 channels). Once I've finished my fast manual run through the channels, I drop down to the "active
memory” channels and DX to my heart’s content. :

Automated scanning of any group of adjacent channels is built in to the software, of course. You can
control the amount of time spent monitoring any one channel and you can set a minimum signal level. In
channel scanning mode, the receiver stops at every channel that has an above minimum level signal for the
specified time period and then moves on the next occupied channel. Unlike UHF scanning, it does not stay on
an occupied channel until it becomes unoccupied. The operator is able to stop the scan instantly, however.

I have used the channel scanning in a semi-automated fashion by setting the *dwell’ time at about 2
seconds. In the San Juan Islands, I often monitor 6 or 8 HF Coast Guard frequencies this way. If there is
interesting chatter on a channel, I stop the scan and then restart it when the chatter ends. I also have set up my
favorite Indo frequencies so that I can scan them with about 1 second stops. I have the frequency offset and the
receiver in side band. I just listen for the whistles and note down which channels look interesting. I can check
100 Indo frequencies in less than 2 minutes and then return to spend time with the best. Try that strategy with
a R-390A sometime!

It is also possible to create an automated "log" that only notes those channels with signals above the user-
set minimum level and records the signal strength present. (Similar to Fig. 9). This totally automated function
is probably a very useful capability in professional monitoring and surveillance, but I have not found it useful in

my own DXing.

BAND SCANNING OPERATION

Figure 8 is the second main screen of the SOP software configured DR-333. As you will note, the upper
half of the screen and the lower prompt bar of the Band Scan Screen are identical to the Channel Screen (Fig.
7) previously discussed. The lower half of the screen displays 10 of the up to 999 user-defined band scans.
Essentially, it is possible to declare segments of the spectrum "Bands" and then scan them. Since the bands are
scanned individually, the declared bands may overlap, need not be sequential, etc. Besides setting the start and
end frequency, the operator determines the "Scan Step" that’s the increment of tuning (from 1 Hz) and "Scan
Delay" that’s the time spent at each frequency that has a signal stronger than a user-determined minimum
strength. The operator also determines Audio, and IF Gain, Mode and Band Width. The settings are constant
for that particular band scan.

As with Memory Channel Operation, it is VERY easy to edit existing Band Scans and create new ones.
Also, as with the Channel scanning operation, one can stop and then restart the scan at any moment. Again,
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as with the Channel Operation, the operator may create a text file "log™ of the Band Scan that records the
frequency and signal strength of each active step in the Band Scan. An example of a log of a band scan is shown
as Figure 9.

Frankly, this capability has been of less interest to me than the other segments of the two software
programs. I think that I will much prefer to use "screen grabbing” software to grab a graphic representation of
a band scan from the Spectrum Analyzer. The graphics output is easier for me to grasp than the alpha-numeric
output of these logs. However, this Band scanning capability and its ability to create a text log file would be a
powerful DX tool if coupled-with a timing device to allow you to Band Scan while you sleep.
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Figure 8. SOP Band Scanning Screen

BAND SCAN MCOE

START FREQ = 3199000

END FREQ = 3352000

FREQ STEP = 1000

TIME DELAY = 2000

MIN SS = 5SS

LOG WANTED = TES

stp 3199000 SS=152 stp 3223000 SS=254 stp 3248000 SS=254 stp 3271000 S$S=120
stp 3200000 SS=102 stp 3224000 SS=1S52 stp 3249000 SS=152 stp 3272000 SS=230
stp 3202C00 S$5=230 stp 3227000 SS=230 stp 3250000 SS=102 stp 3273000 SS=86
stp 3203000 SS=254 stp 3228000 SS=96 stp 3251000 SS=120 stp 3274000 SS=152
stp 3204000 SS=152 stp 3229000 SS=224 stp 3252000 $S=230 stp 3275000 SS=102
stp 3207000 $S=230 stp 3232000 SS=230 stp 3253000 SS=96 stp 3277000 SS=230
stp 3208000 SS=96 stp 3233000 SS5=254 stp. 3254000 SS=224 stp 3278000 SS=254
stp 3209000 S$S=1S52 . stp 3234000 SS=224 stp 3257000 SS=230 stp 3279000 SS=224
stp 3210000 S$sS=102 stp 3235000 SS=:102 stp 3258000 SS=396 stp 3280000 SS=102
stp 3212000 SS=230 stp 3236000 S$S=120 stp 3259000 $S=224 stp 3281000 SS=120
stp 3213000 $S=96 stp 3237000 SS=230 stp 3260000 SS=102 stp 3282000 SS=230
stp 3214000 3S=152 stp 3238000 SS=254 stp 3262000 SS=230 stp 3283000 SS=254
stp 3216000 SS=120 stp 3239000 SS=224 stp 3263000 SS=86 stp 3284000 SS=152
stp 3217000 SS=230 stp 3241000 SS=120 stp 3264000 SS=224 stp 3285000 $S=102
stp 3218000 S$S=254 stp 23242000 S$S=230 stp 3266000 SS=120 stp 3287000 SS=230
stp 3218000 SS=224 stp 3243000 SS=36 stp 3267000 35=230 stp 3288000 SS=86
stp 3220000 Ss=102 stp 3244000 S5=224 stp 3268000 SS=254 stp 3289000 SS=224
stp 3221000 SS=120 stp 3246000 SS=120 stp 3269000 $SS=224 stp 3290000 SS=102
stp 3222000 $S=230 stp 3247000 S$S5=230 stp 3270000 SS=102 stp 3281000 SS=120

Figure 9. SOP Band Scan Log

Conceptually, the SOP software combines the best automation ideas from scanner design with a real
understanding of how "we" use radios, whether DXing or program listening. Further, this software allows you
to operate the radio over a full range of degrees of automation, that is, from "hands on" to stand-alone totally
automated monitoring or remote monitoring via modem from half a world away.
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OTHER USES: UTILITY DXING

I don’t have much cxperience in the world of HF utility DXing. However, I understand that most UTE'’s
are fixed frequency operations that shift periodically between a fairly limited number of fixed frequencies and
I believe that most UTE DXing occurs outside the unstable and static-ridden Tropical Bands. That being the
case, Utility DXers should be able to make maximum use of the automation of SOP software. For non-voice
modes, the McKay-Dymek people are planning on-boaard demodulation of many other modes.

Frankly, I wish that I'd had this radio during the Gulf War. It would have been super to input 100 or
so Military Airlift and SAC frequencies and let this Black Box do its thing. From what little I know about this
segment of the hobby, the DR-333 should be a UTE DXer’s dream.

OTHER USES: SPECTRUM MANAGEMENT & MONITORING

I also know very little about the professional field of spectrum management and rule enforcement. This
is the area of law enforcement and planning undertaken by the FCC and similar telecommunications agencies
throughout the world. I have it on very good authority that a number of national telecomm agencies are quite
interested in the DR-333. I believe that the only other receivers in the world that offer similar capabilities in
automation, remote operation and quality of hardware are the receivers from the German manufacturer Rohde-
Swartz. The prices of these receivers begin an around $4000!

With a good event timer added to the software package, this receiver also seems a natural for use by
major broadcasters for monitoring their own broadcasts and those of their competitors. The ability to operate
the receiver remotely via either RF or telephone links and the ability to operate the same receiver hands-on, like
any other receiver seems to offer a great deal to major broadcasters, as well as those less automated and less
well funded. Military and law enforcement uses for this gear seem a natural, as well.

HOW GOOD A RADIO IS IT?

If your tastes and radio operating pattern relate to the McKay-Dymek tuning scheme (if you can give
up analog tuning), you are going to love this radio. PERIOD. If you think that you can’t give up having at least
some semblance of analog tuning, or if you absolutely cannot survive without turning at least one knob, you may
miss owning a truly superb radio. :

Unfortunately, production runs of the DR-333 were delayed longer than I expected when I volunteered
to do this article. I understand that much of the delay was related to Desert Storm. Most of my experience with
the DR-333 is with a receiver from the last pre-production factory run. The following remarks are based on this
’almost’ production run.

Audio: There was a persistent background hiss in some of the prototypes. That problem appears to be solved.
Even with the hiss, the audio was super--without it, [ am hearing things that I've never heard before, even when
using the MAP Unit. Syllables are more distinct and intelligibility is improved markedly over any SW receiver
that I have ever used. The audio obviously has been fine tuned for the speech spectrum. This may be one of
the few (only?) solid state receivers with a chance to have better audio than the best of the tube gear. Audio
Magazine has a DR-333 undergoing their rigorous tests as this article is being written. That should say a lot!
I believe that the last SW receiver that Audio reviewed was the DR-33.

Sensitivity; The receiver is at least as sensitive as my 525 on SW and more so on MW. Unlike most solid state
SW radios, the DR-333 does not reduce sensitivity in the MW band. This "wide open" approach may make the
receiver overload in some locations. I have never experienced that, however, except with one receiver which had
a defective component (not M-D’s fault). I have been told that some 333’s bench test at less than .5 microvolt
sensitivity on AM--a fabulous figure. Given that this sensitivity is available throughout the spectrum, I look
forward to using the 333 on MW this winter.

Selectivity: Each of the DR-333 receivers that I have used has sported Collins mechanical filters. With the 333,
I think that I am experiencing the full potential of the Collins filters for the very first time. I have Collins
mechanical IF filters in my 525 and they improved the poor selectivity of the 525 quite a bit. I now know that
the 525’ selectivity is still being degraded by the leakage and cross-coupling that Larry Magne complained of
when he reviewed the 525. The useable selectivity of the Collins filters in the 333 seems VERY much better than
that I experience with essentially those same filters in my 525. The designers of the DR-333 must have been very
astute in both circuit design and board layout, because the skirts of the filters seem almost vertical! I have
limited experience with this receiver and I lack test bench type equipment. However, I must say that the DR-
333 exhibits better usable selectivity than any receiver that I have ever operated.
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Since I lack test bench cquipment, I cannot judge the more sophisticated paramcters of receiver
evaluation--ultimate rejection, various measures of image rejection, intermodulation, etc. I can only say that DR-
333 pre-production-run receivers that I have used had superb audio and exhibited better selectivity than I have
previously experienced. They were quite sensitive and seemed to hear everything that was there; I did not notice
any signals that weren’t supposed to be there. Within the approach to receiver design taken by the
Stoner/McKay Dymek team, the DR-333 is a superb receiver.

HARDWARE OPTIONS

The manufacturer has recently announced that they will be offering fully operating packages of a
portable computer packaged with the DR-333. Although this is primarily a service to commercial and
governmental purchasers, it may be of interest to some in the hobby. Initially, one of the better known iaptop
computers will be offered as a fully operating computer and DR-333 controller. The McKay-Dymek Division
is also planning to offer the current rage of the "palm-top” computer market, the HP-95LX as an option with the
DR-333. The 95LX is a hand calculator-sized powerful computer which uses a memory card rather than disks.
When the DR-333 and the HP-95LX are purchased together, the 95LX’s memory card would already contain
the 333's software. This latter package should retail for just over $2000. Not bad for an excellent palm-top
computer and a world class receiver.

FOR THE FUTURE

I miss analog tuning! Although the time that I spend SWLing far exceeds my time DXing, what I really
care about is DXing during those precious minutes every day during dawn enhancement. After a quick semi-
automated sweep of my favorite Indo frequencies (which the DR-333 does magnificently) I like to wander around
120, 90 and 75 meters looking almost randomly for pleasant surprises. Totally digital tuning does not allow me
to do this as well as I want to.

I understand from the Stoner/McKay-Dymek people that it may be possible to use Track Ball or Mouse
movement to emulate a normal old-fashioned tuning knob. However, this welcome event may await
incorporating a fiber optics link between the computer and the receiver. The fiber optics link will likely await
a whole new generation of the receiver.

SWLs using the receiver for its fine audio will not miss the tuning knob. The many utility DXers who
should really benefit from the DR-333’s automation will probably not miss the "Big Knob," either....I will.

OTHER IDEAS AND COMMENTS:
Software

It would be helpful to have timed "event programming™ control of the receiver to at least the level of
sophistication of a VCR. This capability should be very useful in professional monitoring or spectrum
surveillance and in the listening hobbies. I am sure that any astute programmer could, (and probably will)
develop routines to accomplish this as well as other software upgrades. To facilitate this kind of third party
development, McKay-Dymek is offering a disk of programming files as an option with the receiver ($40 extra).
McKay-Dymek has focused on keeping the SOP program slim so that modest machines can operate the DR-
333. Possibly they can be persuaded to market two versions of each control program: Basic and Enhanced.

Hardware

From the hobby perspective several improvements could be made in an already awesome package:

First, this innovative receiver would be even more welcome if it came with at least three and preferably
five electronically switched antenna input ports. Frankly, I cannot imagine any DXer who does not regularly
employ more than one antenna. Professional remote and automated monitoring and surveillance would be
particularly enhanced by this capability, as well.

Second, an IF notch filter is a very popular device and is found on most major receivers offered since
the mid-1980’s. The DR-333's Pass Band Tuning is very useful, but sometimes I would like another QRM-
defeating weapon. I will admit, however, that the DR-333’s superbly effective Collins IF filters may replace the
a notch filter for my needs.

Finally, I find that I miss the Tone control available on some major communications receivers. Granted,
I almost never use that control on my "normal” receivers, but it would still be welcome.

FINAL IMPRESSIONS

I've been trying to think of an analogy that could illustrate how it feels to DX with the Standard
Operating Program configured DR-333. I am the proud owner of a museum quality Hallicrafters SX-28A
produced in 1945, undoubtedly one of the finest receivers to come out of WWII. It is everything that a major
tube receiver ought to be and it weighs about 75 pounds. It also had such superb audio that it was sold as a
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console modecl and as an carly HiFi! Its front panel is stunningly beautiful and the case was designed by the most
famous industrial designer of the WWII era, Raymond Loewy. I love this radio! I love looking at it, listening
to it and even casually DXing with it. Being a war plane buff too, when I radio with the SX-28A, I sometimes
feel that I'm flying the finest WW II fighter plane--the P-51 Mustang. The P-51 looks, sounds, and flies like an
airplane ought to look, sound and fly. If the SX-28A is a P-51 Mustang, the R-390A is an F-86 Sabre jet, and
maybe, the NRD-525 is a F-15 Eagle. My fighter plane analogy for the SOP-configured DR-333 is the X-wing
fighter from the movie Star Wars! DXing with this piece of the 21st Century is an absolutely fantastic fecling.
Using it on a semi-automated basis combines the best of my brain, my experience and my ear as a DXer with
cutting edge automation and state-of-the-art radio circuitry. It feels and sounds wonderful!

The McKay-Dymek DR-333 will sell for $1495 and should be available as Proceedings 1991 goes to the
printer. For further information contact: McKay-Dymek Division, Stoner Communications, 9119 Milliken Ave.,
Rancho Cucamonga, CA 91730 (714-987-4624)
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THE ICOM R-9000:
THE ROLLS ROYCE OF RECEIVERS, OR A PENTAGON TOILET SEAT?

George Zeller

The ICOM IC-R-9000 receiver defines the current state of the art in consumer grade communications receiver
technology. It provides exceptionally flexible performance over an enormous frequency range, and it contains the most
complete complement of memories, knobs, functions, and gizmos that is now available in a shortwave receiver mar-
keted to the general public. In his White Paper series and in the 1991 Passport 1o World Band Radio, Larry Magne
rates the IC-R-9000 as the best receiver that he has ever tested. Universal Shortwave maintains a working display
model of the receiver in their Reynoldsburg, OH store, and I have watched several dozen avid DXers drool while
fiddling with this radio in the showroom. Virtually every serious DXer would very much like to have an R-9000 in
the shack.

Despite the literally fantastic capabilities of this receiver, only a tiny handful of active DXers own an R-9000.
Why? Its list price is $5,459.00 US! Even after a normal retail discount is deducted, the unmodified stock version of
this radio costs at least $4,500.00 US. The sales tax on the R-9000 approaches the price of a new Sony 2010 portable.
New awtomobiles with lower sticker prices are currently for sale in Cleveland. Clearly, the R-9000 is too expensive,
and the overwhelming majority of DXers simply cannot afford to buy one. This is apparently not the case as far as the
United States government is concerned. Several ICOM dealers reported that their retail inventory of the receiver was
exhausted in early 1991 because of large orders by government agencies and the military.

However, during 1990 my bank account was unexpectedly (and temporarily) in a healthy condition. I swal-
lowed hard, traded in an ICOM R-7000, chiseled an additional discount from the dealer, administered a full scale anes-
thetic to my wallet, considered that my single marital status guaranteed that I would not have to dodge flying objects
launched by an irate XYL when I got home, and I bought one of these big black boxes with a CRT display on the front
panel. During the 1990-1991 DX season, I operated it A-B with my old Japan Radio Corporation NRD-525, which
has been modified by the addition of superb 1.9 and 2.9 kHz Collins bandwidth filters. I own no test equipment, but
I'now have a good idea of the comparative practical DX performance of these two receivers.

Let’s get straight to the bottom line. Is the R-9000 worth all that money? The United States military was
embarrassed in the late 1980°s by press accounts of its $500 hammers and $1,000 toilet seats. After all, even though
the Pentagon spent a lot of money on these items when they were procured, the government received goods that really
were nothing but hammers and toilet seats. How about the R-90007 Is it a deluxe state-of-the-art receiver, or is it just
an overpriced “toilet seat?” '

After about a year of heavy use, I still have mixed feelings about this. Despite a few small flaws, the R-9000
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is unquestionably a superb HF receiver that somewhat outperforms the NRD-525 in a number of significant DX arcas.
Its VHF-UHF-GHz scanner is noticeably better than the ICOM R-7000 that I traded in. Its CRT and CPU perform
functions that ordinarily require the purchase of an expensive outboard personal computer with DX software. It has a
very useful spectrum display that is hard to duplicate, even in the peripheral device market. It also contains a black
and white (actually black and amber) TV set with tuner specifications that are unparalleled in the consumer television
marketplace.

If you want and need all of these functions, and if you have negotiated consent agreements with your con-
science, accountant, and spouse, the R-9000 may actually be worth $4,500.00. But, if you don't want or need all of
these capabilities, or if you don’t have ironclad agreements with your significant others, then the R-9000 is drastically
overpriced. Other modified communications receivers deliver HF DX performance that approaches Lhe ievei of e
R-9000, and these alternatives are sold for about one third as much money. Consequently, the R-9000 cannot be prop-
erly evaluated without simultaneous consideration of its excellent performance, the astonishingly broad array of its
applications, and its astronomical price tag.

Most serious DXers are by now familiar with the performance characteristics of JRC’s NRD-525 (see John
Bryant’s excellent “Wastegunner on a 525" in Proceedings 1989). Larry Magne’s White Paper series provides a fine
technical review of both the 525 and the 9000. Going beyond lab test specifications, is the R-9000 worth all of that
extra cash? After an A-B DX season using both receivers, my unequivocal answer is, “It depends.”

WHAT DO YOU GET FOR YOUR INVESTMENT?

The IC-R-9000 is a quadruple conversion receiver that continuously tunes frequencies between 30 kHz and
2000 MHz. (The owner’s manual lists official limits of 100 kHz and 1999.8 MHz). Seven modes (AM, CW, USB,
LSB, FSK, and at least two FM bandwidths) are useable on all frequencies. The receiver’s frequency synthesizer tunes
in nine different selectable increments, the smallest of which is 10 Hz. The 10 Hz digit reads out accurately on large
frequency indication numbers that are clearly visible at the top of the CRT display. A typo in Magne’s R-9000 White
Paper incorrectly suggests that the receiver frequency readout is to 1 Hz. Actually, both the frequency synthesizer and
the display operate on a 10 Hz standard, unfortunately with no RIT for 1 Hz tuning.

There are 53 knobs, buttons, lights, and jacks on the front panel, including a unique built-in 5"x3" CRT dis-
play. The CRT supports twenty display screen menus that are controlled by six buttons beneath the screen. Within the
20 screen display modes, the 6 buttons collectively control 88 functions. Thus, 135 different functions (53+88, minus
6 for an unduplicated count) are user-selectable from the front panel. No other shortwave receiver gives this level of
operating flexibility to the listener. An additional 23 jacks, sockets, and connectors are on the back panel, including
four antenna inputs (two for HF, one for VHF/UHF, and one for GHz). The HF antennas are user switchable by a front
panel button. A couple of additional switches and a clock battery are reached under an ICOM-style trap door. My USA
version runs off either 110 volt mains AC current or a “regulated 13.8 volt DC power supply.” The owners manual
specifically warns that an auto battery is not a regulated DC power source, but except for Hulk Hogan, few people
would be muscular and/or crazy enough to take this rig on a DXpedition.

The CRT display is the central feature of the R-9000. It lists frequency and operating modes, functions as a
TV set, prints RTTY data from external demodulators, displays memory contents, and indicates settings for literally
dozens of control options. In one display mode, the CRT generates a frequency spectrum display of received signals
within adjustable bandwidths of + 25, 50, and 100 kHz around the tuned center frequency. This spectrum display is
extremely useful for DX purposes.

A description of all functions supported by the R-9000 would require a book, and is therefore beyond the
scope of this article. Fortunately, the book is available. The attractively bound R-9000 owners manual is 68 pages long.
Universal Shortwave sells the manual (minus the receiver) for $11.50. It makes for interesting reading. Even though
this is a complex receiver, the clear manual and the rig’s well designed logical software lead to a relatively short user
learning curve. In his White Paper review, Larry Magne complains that the R-9000 comes without a schematic dia-
gram. This is no longer the case—I received a full detailed schematic printed on both sides of five large 42)4™ x 11"
sheets of paper.

Compared to the modified NRD-525, how does the R-9000 perform? This is a complex question that does
not have a simple answer. The R-9000 supports scores of applications that are beyond the capabilites of the NRD-525,
so the question is an apples-to-oranges comparison. Above 34 MHz, the unmodified NRD-525 does not function, so
the R-9000 wins by forfeit. Below 34 MHz, the R-9000 wins most (but not all) key A-B battles.

There are a lot of similarities between the 525 and the 9000. Both have battleship front ends, unlike the ICOM
R-70 and the Kenwood R-5000. In an urban environment like my home in Cleveland, where local medium wave pow-
erhouses blast away on a 24 hour basis, this is a very important consideration. Both receivers are incredibly stable,
sensitive, and selective. They are loaded with features that provide considerable operator flexibility. But, a detailed
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look at their differences is more useful to the serious DXer.

VHF-UHF-GHz: THE R-9000 AS A SCANNER AND TELEVISION SET

Unlike the unmodified NRD-525, the R-9000 contains a state-of-the-art scanner that has complete frequency
coverage between the HF bands and 1999.8 MHz. The quality of this scanner is outstanding on dimensions like sen-
sivity, selectivity, image rejection, audio quality, freedom from synthesizer birdies, stability, etc. HF DXers who
have no interest in VHF/UHF will certainly want to ignore the R-9000, since this capability is built into the receiver’s
gigantic purchase price. I have found that the R-9000 scanner is substantially better than the one in my old ICOM
R-7000. The R-9000 has 1,000 (sic) memories, 100 of which can be used to automatically scan and store active fre-
quencies, including an indication of the time and date that a signal was initially heard on a particular frequency dur-
ing a scan. (The R-7000 has 100 memories, only 20 of which support a less comprehensive auto-write function).

The R-9000 scanning speed is both significantly faster and more adjustable than the R-7000. It supports just
about every scanning scheme and mode that is known to man. The R-9000 demodulates television video, which can
be displayed either on the front panel CRT or on an external black-and-white monitor. (The stock R-7000 does not
demodulate TV video.) The TV bandwidth filter skirts are better than any that I have ever seen on commercial televi-
sion sets. I can watch weak TV-DX signals on channel 2 while the local powerhouse WKYC-TV blasts forth on adja-
cent channel 3 with zillions of watts from a transmitter less than five miles from my house. I can also watch the Indians
game on channel 43 from my DX shack. If the Indians give up another three run homer as usual, I can instantly switch
back to 60 meter HF DX with one push of a button.

All of this is impossible on the NRD-525. A detailed review of the R-9000’s scanner performance is beyond
the scope of this article. But, the R-9000 outperforms the R-7000, which retails for more than $1,000.00. As far as
know, it beats all other hobby scanners in receiver quality and overall performance. It also is substantially better than
any commercial black and white television set tuner that is on the market; this feature is probably worth in excess of
$250.00. So, about one-third of the cost of an R-9000 is tied up in its VHF/UHF/GHz capabilities. The HF part of the
radio, which does not come separately, costs less than $3,000.00. This narrows the 525/9000 price gap considerably.

HF: THE GOOD NEWS

In quite a number of key areas, the R-9000 noticeably outperforms the NRD-525 as a DX receiver. For some
functions, this improvement is small. In other areas, the difference is dramatic. The R-9000 exceeds the 525's capa-
bilities in all of the following respects:

1. AUDIO. The NRD-525 generates frustratingly inadequate audio. Cheap $30 walkman radios produce bet-
ter audio than the muffled junk that comes out of the 525. Even when run through external speakers, the 525 is too
bassy. Even worse, it is notorious for a constant high pitched audio hiss that is not unlike the white noise you get on
an FM tuner when no station is on frequency. In contrast, the R-9000 generates a quite pleasant wideband audio fre-
quency response. This audio is very quiet, contains no hiss noise, and is adjustable by effective treble and bass con-

R23.3



trols. The R-9000 audio can be favorably compared to the sound that comes out of old boat anchor tube rigs. This out-
standing audio obviates the need for external graphic equalizers, MAP units, etc. that are designed to clean up the mess
put out by radios like the 525. The top-mounted internal R-9000 speaker produces acceptable sound, but the audio is
much more impressive through a decent outboard speaker. DXers should not minimize the importance of this. Good
audio is useful for comfortable program listening, but it also is a great help for fishing the weak DX ID out of the mud.
As a very substantial bonus for DXers, a combination of the R-9000’s AGC constants and adjustable audio very notice-
ably minimizes the damage caused by QRN noise, particularly in comparison to the 525. (NOTE: I originally was
delighted with my 525, because its audio was much better than the sound from my ICOM R-70, particularly in ECSS
with the 2.9 kHz Collins filter in the circuit. Hence, the R-9000’s audio is startlingly better than that of other ICOM
equipment).

2. S METER. The R-9000 has an analog S meter. The NRD-525 does not. Enough said. The S meter in my
old ICOM R-70 tended to significantly underread, particularly in SSB. While on a St. Helena DXpedition with Kevin
Atkins, I noted that his R-70 has the identical malady. ICOM solved this problem in the R-9000. The S meter reads
robustly (and pretty accurately) in all modes. It also functions as a center-tune indicator on FM, if desired.

3. MEMORIES. One of the great breakthroughs in the 525 is its 200 tunable memories. The R-9000 raises
this ante significantly with 1,000 tunable memories. This huge memory capacity is actually necessary, particularly if
a user does much VHF listening in a metropolitan area. On both receivers, the memories store frequency, mode, and
bandwidth filter. Unlike the 525, the R-9000 memories also store tuning step settings. This feature is even more valu-
able when you consider the fact that the 9000 has nine different tuning step settings; the 525 has only two. The 9000
does not store attenuator and AGC settings like the 525 does, but this is not a big deal. The 9000 does, however, dis-
play any ten of the stored memories on the CRT, along with a useful eight character note that identifies the station
(e.g. TACHIRA, RELOJ, TRISTAN, etc.) These notes are easily entered with a CRT function button and the tuning
knob within a user friendly display screen that is illustrated below. This very useful feature is not available on the 525.
Both receivers access memories through the keypad, but the R-9000's memory tuning knob is considerably more con-
venient for quick tunes through adjacent memories than the 525's awkward memory slewing buttons. The R-9000 sup-
ports convenient internal memory editing functions (such as copy, move, and delete) that are missing on the 525. In
the memories battle, the R-9000 wins hands down.
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4. NOTCH FILTER. The 525 has an excellent 40db notch filter, which is a major improvement over its notch-
less predecessor, the Japan Radio NRD-515. The R-9000 has a better one that is rated at over 60db. Magne says that
the R-9000’s notch filter is the deepest one that he has ever tested. He is right. This filter kills hets, period, in ECSS.
However, its range is somewhat limited in AM, so it does not work on AM mode heterodynes at audio frequencies
above 1500-2000 Hz or so. The notch is unbelievably deep and effective on the R-9000, but its audio width sometimes
seems a little too broad for me. The filter has a slight tendency to notch out some useful audio along with the hets.

S. IF SHIFT. The R-9000’s version of passband tuning is labeled as an “IF SHIFT” control. It works in all
non-FM modes, and is enormously effective. QRM is eliminated as the IF passband shifts away from the- tuned fre-
quency, but the signal retains decent audio after this shift. The NRD-525"s “Pass Band Tuning” control is often a lit-
tle too vigorous for my taste. It does effectively narrow the passband, but it simultaneously squeezes the audio down
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1o “tin can” levels. I have never used the famous passband tuning circuit on the Drake R-7A, but [ have to assume that
the R-9000 IF Shift compares very favorably.

6. NOISE BLANKER. The 525 has a decent noise blanker that is somewhat adjustable. But, the R-9000 has
an outstanding noise blanker that has a greater adjustment range. In my experience, most noise blankers seem to work
about 30% of the time. They can be effective on spark plugs, vacuum cleaners, power line noise, woodpeckers, etc.
However, they can be annoyingly ineffective in an urban environment like Cleveland, where noise is a big factor in
serious DXing. I find that the R-9000 noise blanker will completely attenuate noise at least half the time. This is way
above average for blankers on communications receivers. Furthermore, the noise remains visible on the CRT spec-
trum display, so it is psychologically uplifting to hear its disappearance. Hallelujah, the wicked noise is gone! This
property is not unique to the R-9000; the ICOM R-70 also has an effective (though less adjustable) noise blanker. 1
conclude that ICOM noise blanker circuits are better than JRC noise blanker circuits. On the R-9000, the noise blank-
ing effect is even more pronounced on longwave than it is on HF. This is really impressive!

7. NOISE FLOOR. The R-9000 is much quieter than the 525. I am not sure why this is true, but it probably
is a combination of quiet RF, IF, and AF circuits. Thunderstorm static and other sources of noise are noticeably less
bothersome on the R-9000. This is a major plus. The advantage can be enhanced by effective manipulation of the notch
filter, IF shift, and noise blanker. Under some conditions, static can be drastically attenuated. It is amazing! Unlike the
noisy frequency display on the 525 that puts out RF interference to adjacent radios, the R-9000 CRT is well-shielded
and quiet. A Sony 2010 lying on top of my 525 is useless because of the loud buzz, but a 2010 lying on top of my 9000
is completely functional. Although I have not tried it, MW DXers could use indoor loop antennas for the 9000 with-
out fear of receiver-generated QRM.

8. TUNING FLEXIBILITY. Again, the R-9000 beats the 525 in this category. The 525 tunes in 10 Hz or 100
Hz increments with a comfortable main knob. The R-9000 has an equally comfortable knob that tunes the same 10
and 100 Hz increments, but it can also be set for S, 9, 10, 12.5, 20, 25, and 100 kHz steps. A very nice optional “click”
function (both audible and palpable with the fingers) adds to the tuning *“feel” of the 5+ kHz steps. Slewing buttons
and keypad tuning supplement the knob on both rigs, although I personally have little use for slewing buttons. (The
R-9000 slewing increments are limited to 1 MHz steps.) Overall, the R-9000 has considerably greater tuning flexibil-
ity. The 5 and 10 kHz increments are convenient for bandscanning of HF and MW, respectively.

9. FM DEMODULATION. FM signals are not common on the HF bands, but there are exceptions to this.
Many 10 meter hams, some pirates, and a handful of utility stations regularly use FM. In addition, some poorly mod-
ulated SWBC stations transmit fundamental frequencies and spurs that have partial or full FM’ing signal components.
The FM mode on the NRD-525 is lousy. This receiver’'s FM detector is pretty flimsy, and its bandwidth is way too
wide for effective use on HF. On frequencies below 30 MHz, the R-9000 has two excellent FM bandwidths. (A third
wideband FM mode kicks in on higher frequencies for reception of broadcast FM and television audio.) In the FM cat-
egory, the 9000 beats the 525 by an overwhelming landslide.

10. SPECTRUM DISPLAY. The R-9000 spectrum display is obviously not present in the 525, or in any other
quality consumer receiver (with the exception of the vastly inferior offering on the SONY V21 “portable™). Some
DXers have speculated that this spectrum scope is a gizmo and frill that does not have significant DX applications.
These people are wrong! The R-9000 spectrum scope is quite valuable in many DX situations. It must be used to be
fully appreciated. The invention of windshield wipers was a big improvement to the level of visibility through auto-
mobile windshields. The R-9000 has a similar effect on the mental relationship between a DXer and a receiver. You
can see a signal’s constantly changing strength and bandwidth while listening to it. You can also see the same prop-
erties of other signals that are + 25, 50 or 100 kHz away from the signal that is currently tuned in.

This capability is useful in several situations. First, QRM and QRN are visible on the screen. Adjustments 0
filter, notch, noise blanker, and other controls have audible effects through the speaker and some visible effects on the
screen. The process of ear-finger-brain coordination is significantly enhanced by the scope. Second, as signals come
and go on adjacent frequencies, they are immediately visible on the screen. This is an exceptionally valuable feature.
Multiple pirates who operate simultaneously can be noted and heard; some would probably be missed without a scope.
Clandestines (and jammers) that jump frequencies can be instantly followed to their new spot without a lot of tuning
guesswork. As a band opens up, new carriers can be visually spotted before a bandscan starts, particularly on rela-
tively quiet bands.

After using the R-9000, I am convinced that built-in spectrum scopes are the best new DX idea since the
invention of the digital frequency display. Most DXers should want one. Until they become routine in HF receivers,
there should be a reinvigorated market for peripheral spectrum displays. The plusses and minuses of the R-9000 should
guide the development of future products. On the positive side, the * 25 and 50 kHz bandwidths are good choices; the
+ 100 kHz range is usually too cramped on HF, but is useful on VHF. The R-9000 display is visually attractive, and
is easy o learn effectively. On the negative side, the R-9000 display response is slightly behind real time, and its “pixie-
dot” non-analog image “feels” sluggish during tuning. It could use an additional narrow bandwidth (£ 5 kHz?) to make
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it more useful as a wning scope for things like FDM RTTY signals, and another wider bandwidth (+ 500 kHz or 1
MHZz?) for use in some VHF/UHF frequency ranges. But, until more built-in scopes are available in the commercial
receiver market, the R-9000 spectrum display is the only existing alternative, and is very valuable. You should go buy
one at once!

11. MODE AND FILTER BUTTONS. On the 525, wning modes and filters are selected (or lost and con-
fused) by four up-down slewing buttons that cascade through the various available alternatives. AM/FM/USB/LSB/EFSK
modes and all bandwidth filters are selectable on the R-9000 with individual buttons. This may seem to be a minor
point, but it enhances ease of operation on the R-9000. Three cheers for ICOM, and four boos for JRC.

12. MISCELLANEOUS FEATURES. The R-9000 is loaded with capabilities and features that are not pre-
sent on the 525. Some of these are nice for DXers, and should be noted. The CRT displays a clock at ail times. On
some screens, this clock shows seconds, day, date, month, and year. The CRT also displays the tuning step setting at
all times. Four FSK offsets are user selectable. (The 525 has only two, RTTY and FAX). Although scanning functions
have limited utility on HF, the 9000 scanner is much more sophisticated than the one in the 525. Among the extra
capabilites is a circuit that stops scanning only when voice signals are detected. The feel of the two rigs is also differ-
ent. The R-9000 weighs 44 pounds, and just looks very solid. The 525 weighs less than half that, and its plastic cabi-
net does not make you feel like you have a major appliance on your shelf. My experience suggests that the R-9000s
complexity does not hinder the ease of routine DXing. The overall receiver design is ergonomically sound, and the
extra features need only be used when necessary or appropriate.

HF: THE BAD NEWS

Alas, everything is not rosy on the R-9000. In a few performance areas, the 525 is marginally superior, despite
the enormous price differential between the rigs.

1. FILTERING. The stock bandwidth filters in the NRD-525 leave a lot to be desired, but my 525 has been
modified by the installation of absolutely superb 1.9 and 2.9 kHz Collins filters. In some respects, the 2.9 kHz Collins
outperforms the stock R-9000 filters. In AM, the R-9000 engineers screwed up. Magne measures the three AM filters
at 11.3, 7.8, and 2.6 kHz. The wide one is way 100 wide, except on local MW stations or for HF blockbusters like
WWCR on 7520 kHz. The medium AM filter is also too wide, especially on bands like 49 and 41 meters at night. The
narrow AM filter is excellent, but it is narrow, and thus has limited audio fidelity. (Fortunately, the audio quality of
the narrow filter can be enhanced by detuning about 1 kHz up or down from the center frequency of a station.) Both
the wide and medium AM filters should be narrowed by about 3 or 4 kHz apiece. Suprisingly and inexcusably, the
R-9000 filters cannot be selected independent of mode! On SSB/RTTY/CW, three different and narrower filters kick
in, including an FL44A and an FL-52A. The SSB/RTTY filters rate at 2.8 and 2.5 kHz, and the CW filter seems at
least as tight as its nominal 500 Hz value. All of these filters are superb, and are nearly up to the Collins standard. (The
skirt selectivity of the 9000 SSB filters is slightly worse than that of the Collins filters, sometimes necessitating the
use of the attenuator to eliminate slop from loud adjacent signals.) Overall, the R-9000 is an extraordinarily good
receiver in ECSS. However, if a4 or 5 kHz filter were available, useable in both AM and SSB, things would be much
better. My modified 525 has this multimode filter capability. Remember, the R-9000 costs several kilobucks, so it
should not be necessary to add bandwidth filters after you already shelled out a fortune for the stock rig. But, firms
like EEB will add a board and a couple of Collins filters for an additional charge of several hundred dollars. Ugh.

2. HEAT. The R-9000 runs thermally HOT. It is a lot hotter than the 525. A heat sink in the back right hand
comer of the receiver absorbs quite a bit of thermal energy. It's not warm enough to brew coffee, but it might give you
a rare steak if you left the meat on there long enough. The heat also generates an audible mechanical “pop” at strange
intervals, much like a car engine does if you look under the hood with the engine off after a long ride on a hot day.
This heat cooks the top of the cabinet to about 110 degrees, and it makes me nervous. So far, it does not seem to have
created any ill effects. But, if this heat creates receiver unreliability down the road, I am going to be furious when [
show up at the repair shop with my warranty that expired after one year.

3. PUZZLING ECSS BFO OFFSETS. My 525 can easily and accurately measure AM carrier frequencies
down to 10 Hz in ECSS mode by a simple technique that only requires use of the tuning knob and my ears. Using auto-
matic BFO offsets in either LSB or USB mode, I match the pitch of hets about + 200 Hz or so on both sides of the
center frequency of a station, add half of the frequency difference in Hz between the two matched tones to the fre-
quency display reading for the lowest tone, and BINGO. The frequency is precisely measured, and the receiver is tuned
on the nose to a station’s carrier frequency. This procedure can be tried on the R-9000, but it is usually more compli-
cated. The R-9000 SSB BFO offsets generally produce a loud audible het around off-tuned ECSS signals ononly one
side of an AM carrier. I am a technical numbskull, so I am not sure why this is true. But, to generate two offset ECSS
tones on the R-9000, you often have to take two readings in both LSB and USB after pushing a button to change modes.
The 525 will do this in either USB or LSB without the need to fiddle with any mode change controls. While a minor
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point, this is a minus for me. I do a lot of frequency measurement, particularly while DXing for pirates.

4. STABILITY. Both the 525 and the R-9000 are absolutely rock stable. It is amazing what they can do in
Japan nowadays. When the dial says 5047.13, it means precisely 5047.13. The 525 is instantaneously stable from the
moment when the power is switched on. From a cold start, the R-9000 often needs several seconds of warmup before
it drifts down to a precisely stable frequency. The spectrum display warms up even more slowly, and takes at least 10
seconds to drift down to an accurate frequency range after a cold start. Hence, when the receivers are tumed on, the
525 is more stable than the R-9000 for about 2-10 seconds. This is curious, but it is only a minor inconvenience. On
the other hand, both my 9000 and my 525 show a constant frequency variation of about 20-30 Hz that is frequency
dependent. On my 525, WWYV on 5 MHz accurately reads at 5000.00 KHz on the frequency display. Buton 15 MHz,
the WWYV frequency reads out as 15000.03 kHz. The synthesizer error is about 30 Hz over a 10 MHz range. My
R-9000 seems to have a similar 20 Hz error range, but it is adjustable. A wning callibrator screw on the front panel
can set WWYV to 15 MHz on the nose, but then it is 20 Hz low on 5 MHz. If I reverse the process, I can set WWV (0
5000.00 on 60 meters, but then the synthesizer will be 20 Hz too high on 19 meters. The error seems to be linear on
both rigs, and it is quite stable. At least the small § ynthesizer error is externally adjustable on the R-9000. With the
525, I just have to live with it.

5. AGC. Both fast and slow AGC decay constants are too slow on the R-9000. They can be instantly defeated
by hitting the AGC “off™ button momentarily, but this situation is a nuisance when the radio is tuned past a power-
house $9+40db signal toward a weak S3 signal. On the tropical bands, the AGC settings rarely cause any problems.
In contrast, I think that the NRD-525 AGC decay settings are more appropriate. On both radios, the AGC attack con-
stants are both rapid and well chosen. (Some DXers think that they are (oo rapid.) On the brighter side, the 9000 has
separate buttons for fast, slow, and off AGC seutings. The 525 has only one inferior button that cascades through these
AGC positions.

6. KEYPADS. The 525 has taken some deserved criticism for its oddly shaped vertical keypad buttons. In
Proceedings 1989, John Bryant sarcastically called them “dull knives.” But, the buttons on the R-9000 are worse. They
are dinky, flat, slippery, and too squeezed together. This frequently leads to input errors. Give me widely spaced dull
knives any day; I'll take them. There is more bad news. The software for keypad frequency input on the R-9000 requires
the input of a MHz dot. You cannot enter 7415 kHz or 760 kHz. Instead, it must be 7 dot4 1 5, and 0 dot 7 6. The 525,
which will take either MHz or kHz input on its frequency entry keypad, is considerably more convenient. The
R-9000 loses the keypad ergonomic battle to the 525 by a wide margin. On the R-9000, I also find that the six dinky
CRT control buttons are located too close to the dinky scan function buttons. My big fingers sometimes start a scan
by mistake when I actually wanted to change function settings on the CRT.

7. DIAL-TO-MEMORY FUNCTION. On the 525, a dial frequency can be conveniently stored into any mem-
ory channel by pushing a couple of buttons (or actually a few buttons, but the process is logical and easy, and it is eas-
ier to do than it is to describe). In stark contrast, the R-9000 has no dial-to-memory function, and it lacks a dual VFO
capability. You can store the contents of the single VFO into one pretuned memory channel, but you cannot enter
another memory channel without losing the frequency being tuned by the VFO. This R-9000 quirk is a serious draw-
back. It hinders efficient storage of frequencies into memories during bandscans. In addition, blank R-9000 memories
default to the FM mode with a 20 kHz tuning step. This further complicates the ease of memory storage on HF fre-
quencies. Here is another area where the ICOM engineers made a significant mistake.

8. BFO NOT TUNABLE. The R-9000 provides seven different fixed BFO offsets in SSB/CW/FSK modes.
Aside from this, the frequency of the BFO is not manually tunable by the listener, and the automatic LSB/USB off-
sets cannot be defeated. The situation is puzzling in a top-of-the-line receiver. The 525 has a tunable BFO frequency
knob, its automatic SSB offsets can be turned off, and its bandwidth filters are selectable in all modes. These features,
none of which are present in the 9000, permit ECSS reception on frequencies within AM station sidebands that are
not restricted to automatic BFO offset settings (see “Getting the Most Out of ECSS™ by Gene Pearson in Proceedings
1990). The 9000's lack of 1 Hz tuning might create additional anguish for some ECSS purists, but my ears do not
detect a problem here.

9. LINE OUT LEVEL. Various “line out™ audio levels are unusually low on the R-9000. They certainly are
lower than comparable outputs from the 525. The situation complicates A-B input from the two receivers into my
audio amplifier, my M-7000 RTTY demodulator, my tape deck, etc. Constant adjustment of the AF gain and audio
input levels is necessary when receivers are switched. This is not a serious problem, but it is a nuisance.

THE JURY IS OUT: USABLE SENSITIVITY

After several months of A-B use, one key question is still unresolved in my mind. Between the R-9000 and
the NRD-525, which receiver has more usable sensitivity? The official sensitivity specifications of the R-9000 are
slighdy better than those for the 525. This, plus the exceptionally quiet noise floor and the excellent audio of the
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R-9000, suggests that the R-9000 performs somewhat better on really weak DX than the 525 does. But, this has not
always been the case in my actual experience. The really marginal het seems to produce more useful audio on the
R-9000 about 85% of the time, but I sometimes get a more intelligible signal on the 525. There are two factors that I
suspect here. First, the 525 has a function that can disable the RF filters in the front end. In some cases with the AGC
off, this can increase the apparent audible gain of a signal by a slight amount. The R-9000 does not support this fea-
ture. Second, my old ICOM R-70 seemed to be sensitive o the impedance of my antenna. The 525 has automatic pre-
selection circuits, and this greatly minimizes the suspicion in my mind that I might be losing signal from an impedance
mismatch. It is possible that my R-9000 might have a slight “dead spot” or two from impedance mismatch with my
antenna, particularly on 90 and 120 meters. I have not experimented with an antenna tuner, so I am not yet sure if my
suspicions are justified. Astonishingly, I very occasionally get a more usable signal on my Sony 2010 portable with
its whip antenna than I find on either the 9000 or the 525 with an outdoor antenna! This certainly is a result of the
2010’s phase-locked loop synchronous detector, which is absent on both of the high priced receivers.

IS THE ICOM IC-R-9000 WORTH THE BIG BUCKS?

This is a hard question to answer. It depends on the applications that a listener has for the receiver. The
R-9000 is an HF receiver that performs significantly (but not overwhelmingly) better than my modified NRD-525 on
an overall basis. It is also a VHF/UHF scanner that outperforms the ICOM R-7000. It is a black and white television
tuner and monitor that considerably outperforms my regular TV as a DX rig. It is also a spectrum scope; this property
is not available in any similar receiver. It is also a small PC that supports memory lists and edits, automatic station
logging, and similar DX computer applications.

Let’s attempt (0 tabulate the value-added from all these features, using comparative prices from the current
Universal Shortwave catalog. The NRD-525 (with two Collins filters installed) retails for $1,470. The ICOM R-7000
costs $1,030. A new black and white TV with a super tuner is hard to find, but if you could get one, it probably would
cost at least $250. So far, the total cost of the equipment exceeds $2,750, which remains about $1,700 below the cost
of a new R-9000. For this additional $1,700, the receiver provides a useful spectrum display, which is not available at
any price in other stock receivers. It does things that normally would require a PC/software combination that certainly
would cost at least $1,000. Most important of all, it outperforms the alternative receivers. All in all, a case can be made
that the R-9000 is reasonably priced, if you want and need all of these capabilities.

I have found that there are some situations where the 525 outperforms the 9000. So, the best solution is to
buy both the 525 and the 9000. This can be done for about $6,100.00 US. Obviously, this suggestion moves us into
the realm of the absurd, Most DXers have trouble scraping up the $900 for a used 525. Hence, it must be concluded
that the list price of a new R-9000 is clearly prohibitive. Because of this enormous cost, the receiver will never have
much of an impact in the DX hobby. But, despite a few inadequacies discussed in this article, the R-9000 does pro-
vide good value for the money. If a DXer intends to use the R-9000 for serious HF and UHF/VHF purposes, and
if a large amount of cash is available in the household budget, the extreme cost
can be justified.

On the other hand, let’s be realistic. Very few DXers will ever have
4 or S big ones to spend on a receiver. Very few spouses would remain
married to DXers who even tried to spend that much for a radio. The
R-9000’s performance is not really dramatically better than that of a
JRC NRD-525 or a Kenwood R-5000. So, the challenge to Japan is
still there. We need an R-9000 (without the warts) that sells for
about $2,500. The new NRD-535 and Drake R-8 receivers have
not been thoroughly reviewed in time to meet Proceedings 1991
deadlines, but when they are replaced, receiver engineers
and manufacturers should shoot for this goal.
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THE DIGITAL JPS NIR-10
NOISE AND INTERFERENCE REDUCTION UNIT

Guy Atkins

When significant advances in electronics technology occur, a predictable progression takes place. The
military is among the first to get equipment incorporating the new technique, process, or hardware. Next in line is
‘industry and finally the new development becomes available to the consumer market, often finding its way into a
wide variety of products.

Such is the case with Digital Signal Processing (DSP). After years of refinement, the benefits of DSP
reached the consumer in the mid-1980s with the release of the compact disc (CD) player. As the technology
progresses, other products using DSP are being introduced. :

The NIR-10, a Noise and Interference Reduction unit from JPS Communications of Raleigh, North
Carolina, is a new receiver accessory that is the first to offer the benefits of DSP to the DXer. It effectively
reduces broadband noise, repetitive impulse noise and other interference encountered while monitoring AM, SSB,
CW, packet, and RTTY modes. In addition, a recent upgrade to the NIR-10's software provides automatic,
multiple hetrodyne removal. ‘

The NIR-10 is JPS Communication's first product for the ham radio/SWBC DXer market. They are a
supplier of advanced DSP-based communications equipment for government and industry, and the NIR-10 is a
spin-off from their commercial product line. All their products are manufactured in their Raleigh plant.

In phone conversations and correspondence with JPS, they have proven to be a friendly, responsive
company, interested in user-feedback on the NIR-10. They periodically send out helpful service bulletins, with
details and schematics of upgrades and improvements the user can install. The upgrade and modification notices
presumably reflect the fact that I was an early purchaser of the unit which initially came on the market in the
Spring of 1991. Current models incorporate all previous upgrades.

DIGITAL SIGNAL PROCESSING—- WHAT IS IT?

A digital signal is a group of pulses that are either "on" or "off". In digital terms, opposite conditions or
amplitudes are indicated by the numerals 1 and 0. This results in a binary system with only two bits of information
for each pulse, and variations for the digital signal are represented by changes in the 1 and 0 levels. Analog audio
signals can be encoded in a digital form by sampling the signal at a very rapid rate.

Digital signals have a distinct advantage over analog signals in terms of less noise; it is relatively easy for
a digital circuit to recognize just the two specific amplitude levels of a digital signal. The conversion from one
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I've found that the NIR mode performs best in the area of white noise reducton. but it also reduces
ignition noise, powerline noise and CW/RTTY interference. Any form of interference that is of a repetiuve nature
or constant tone can be reduced to some extent by the NIR- 10. Static crashes. which are random impulses. are
affected very little by the NIR-10.

The use of NIR mode reduces operator fatigue when attempting to interpret noisy, interference-plagued
signals for a prolonged time. I've found lengthy DX sessions definitely less tiring when using the NIR-10.
However, the constant adjustment of its various controls makes bandscanning difficult; the slight time delay of the
DSP circuitry causes the NIR-10's audio to lag behind the receiver tuning. It is much easier to tune in BYPASS
and then go into the NIR or BANDPASS mode when an interesting signal is found.

Surprisingly, the NIR-10 can reduce noise and interference while instrumental music is being received
(unless the NIR level is set at an excessive level which breaks up the audio). I can only conclude that the speech
recognition software in the unit is not sophisticated enough to differentiate music FROM speech, but can separate
music AND speech from noise.

The NIR-10 works well in an audio processing "loop” with the Multi-band AM Pickup (MAP) unit from
Kiwa Electronics. The result is better intelligibility than with the NIR-10 alone. The MAP works off the receiver's
455 kHz LF. frequency and improves AM or ECSS reception before the signal is demodulated and passed along to
the NIR-10 for audio processing. .

Because the NIR-10's input is audio, it can work with other sources such as a cassette tape recording. I
often record DX signals "raw” without any audio processing, for later playback through the unit, experimenting
with various NIR LEVEL and BP SHIFT settings.

The NIR-10 has no record output jack, but it is possible to use the two outside lugs of the volume control
potentiometer as a constant level audio output. Tapping this point in the circuit, I've recorded processed signals for
playback again through the NIR-10. Only occasionally has this second pass of digital processing yielded further
improvement, but it is a technique worth trying.

BANDPASS mode in the NIR-10 offers three fixed audio filter bandwidths: narrow (200 Hz), medium
(600 Hz), and wide (1800 Hz). The center frequency of each is continuously variable from 300 Hz to 3400 Hz.
BANDPASS is a utility DXers delight; it is easy to use and works extremely well. It is intended to enhance Cw,
RTTY. SSTV. and packet at the narrow and medium settings, and voice transmissions in the wide position.
Because the NIR-10 operates in the digital realm, the resulting bandpass has steep skirts and superb ultimate
rejection (>60 db) that equal or surpass those of the best switched-capacitor or active analog filters (according to
the manufacturer).

Any narrow, steep-skirted filter-- digital or analog-- is subject to "ringing”. The NIR-10's narrow
bandwidth is the equivalent of a resonant high-Q circuit, and can display a rasping sound when a signal is placed
on the band edge. This rasping is the digital equivalent of ringing. However, the NIR-10's digital filtering in
BANDPASS mode surpasses that of analog filters in that no ringing or other irregularities occur with the signal
placed in the passband.

The first release of the NIR-10 provided a wide bandwidth of 1500 Hz, not completely suitable for voice
modes. JPS Communications later changed this setting to 1800 Hz wide in Version 4.2 of the software, and it is
now very useful for DXing SWBC stations. The setting of the BP SHIFT control is critical and a small adjustment
of the center frequency makes a large difference in intelligibility (a geared vernier control would be helpful here!).
BANDPASS mode in the wide setting offers another way to reduce effects of noise and interference on voice
signals, but NIR and BANDPASS cannot be used simultaneously.

The medium and narrow positions are very effective for isolating individual RTTY and CW signals. I've
had astounding results pulling single CW signals out of horrendous pile-ups, splatter, and other interference.
DXers who tune RTTY, packet, fax, and SSTV will find the NIR-10 very useful in both NIR and BANDPASS
modes.

The Automatic Het Removal mode operates well and will even remove multiple tomes (i.e., RTTY
interference is reduced to a pattern of soft clicks, leaving a much more intellible signal). This mode removes tones
(hetrodynes) from tune-ups, broadcast stations, CW, RTTY, or any tone which last longer than 3 milliseconds. It
is a curious experience to bandscan in ECSS with the Automatic Het Removal activated; all hetrodynes are
silenced and the audio simply comes and goes as you tune across a station.

Automatic Hetrodyne Removal mode is controlled by the Bandwidth (BW) switch. This mode is
activated by placing the BW switch in the WIDE position (all the way up) in either NIR or BYPASS modes.
Automatic het removal is not possible in the BANDPASS mode. Here the controls all work normally, where the
BW switch controls the bandwidth of the tuneable passband filter.

This mode has a curious effect on music and it will totally remove many sustained notes. A rousing
rendition of Amazing Grace on radio station KVOH was nearly turned into The Sound Of Silence.
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This feature performs best when tuning SSB voice signals in medium and narrow receiver bandwidths.
I've noticed that voice signals may suffer distortion as the NIR-10 seeks out tones and hets to remove if the
receiver is in AM mode with a wide filter.

PRICE AND ORDERING INFORMATION

The NIR-10 Noise and Interference Reduction Unit costs $395.00 (US), which includes surface shipping.
If you do not possess an appropriate AC adapter (12vdc at 1 amp.), JPS can supply one for $12 when ordered with
the unit. The NIR-10 is covered by a 90 day warranty.
To order the NIR-10, contact: JPS Communications, Inc., P.O. Box 97757, Raleigh, NC 27624-7757

AV

USA. Phone: (919) 790-1011. FAX phone number: (919) 790-1456.

THE BOTTOM LINE

Is the NIR-10 worth nearly $400? This amount is definitely a significant outlay for most DXers.
However, since the NIR-10 is currently a one-of-a-kind product-the first of its type—there is no other similar
device to compare it to. New technologies cost a premium, yet if you're willing to wait there will certainly be less
expensive, even better performing noise and interference reducing digital accessories available in the future.

If you monitor various utility transmissions as well as broadcast stations you will find the NIR-10 a
valuable accessory, and will use all its capabilities on a regular basis. Only one of the unit's three BANDPASS
filters will be of value to DXers who stick to voice modes. They will find it harder to justify (as I do) the NIR-10's
cost.

At this early stage in the evolution of DSP, any evaluation of the cost/performance equation must
ultimately be left to the individual. The reviewer of the 73 Amateur Radio Today article mentioned earlier
concluded that the unit is definitely worth having if your listening or DXing frequently involves extended periods
in front of the receiver.

JPS Communications is an established company which has impressed me with their customer service and
dedication to improving their product. It's steep price aside, the NIR-10 is a state-of-the-art performer that has
given us a glimpse into the future of audio processing for the DX hobbyist.
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A DXER’S LOOK AT THE NEW
DYMEK FC-11 FOG CUTTER

John Bryant
AUDIO FIDELITY

Audio fidelity should be every DXer and SWL’s obsession. Whether we are focusing every neuron to
hear a station at threshold level audio or simply relaxing with the BBC, we all need to hear what is coming our
way as clearly as possible.

Unfortunately, neither receiver manufacturers nor the hobby press seem to focus on audio fidelity as
a serious issue in shortwave receiver design. Manufacturers seem to leave design of the audio stage to a last
minute low budget afterthought. Particularly in AM mode, we are faced with audio that is usually too bassy, often
strangely muffled and distorted and often accompanied with some level of circuit hiss. The NRD 525 is notorious
for the latter, while the former is most noticeable from ICOM and some Kenwood products. I thought that my
NRD 525 had "reasonably good" audio until I put it side-by-side with a good tube receiver. The amount of hiss
to which my 525-trained ears had become accustomed was unbelievable! Even though my brain wasn’t hearing
it, the hiss was masking useful audio information. If you think that your solid state receiver has "reasonably good"
audio, put it next to a good tube receiver and find out how much audio you have been missing.. You will
probably be as shocked as 1.

ACTIVE DEVICES

There are several active devices that will improve the audio performance of communications receivers.
Many of us have tried the so-called stereo "graphic equalizer” that allows control of about plus or minus 12 dB
of change in 6-10 audio frequency ranges. Since 12 dB is too little to affect hets and splatter much, few DXers
remain satisfied with this device for long.

A second family of devices to improve audio fidelity is active audio fiiters. The best of these devices are
excellent het removers and have some effect against hash and other repetitive noises. They are especially useful
with receivers lacking effective IF Notch and/or Pass Band Tuning. Even though some of these devices allow
some shaping of the audio spectrum, I have never used one that noticeably “clarified" or made the speech audio
more intelligible. The other negative aspect to top-of-the-line active filters is their $300-$400 price!

A third type of device available to improve the audio of communications receivers is the MAP Unit by
Kiwa Electronics. The MAP is a unique device that allows the user to "clip in" to any receiver with 455 kHz
IF. When clipped in, the MAP temporarily replaces most or all of the receiver’s IF section, detector and audio
amplifiers. This device improves audio fidelity and intelligibility of speech remarkably. It has done so on every
receiver that I have coupled to it. Unfortunately, this highly sophisticated device also sells for nearly $400 US.

THE DYMEK FC-11 FOG CUTTER

The Dymek FC-11 Fog Cutter is a passive audio
filter or processor working in-line between a receiver’s
headphone jack and/or external speaker and your
headphones or external speaker. It is powered only by
the radio’s audio circuit and requires no batteries or
other external power source. The FC-11 has been in
development by Inline Components and Stoner
Communications (the Dymek people) for about two
years. I was fortunate enough to be loaned a pre-
production prototype to test.

The FC-11 is a deceptively simple device about
the size of a thick paper-back book and has but a single
six-position knob on top. The rear panel sports two
RCA-type jacks. One is for input from the receiver, and
the other for output to an external speaker. There is
also a headphone mini-jack.

pE18. 1



My version of the operating instructions is also simple: "Place this device in-linc between the receiver
and your low impedance speaker or headphones.  Turn the radio on and adjust the volume to a comfortable
level. Twist the knob a few times to discover that of the six knob positions provides the best audio. Enjoy!"
That’s it. Utter simplicity! Several DXers have tested the FC-11 using (very unusual) NRD high
impedance headphones. Because of the nature of the L-C circuits, the device MUST be used with (normal) low
impedance phones or speakers.

A LOOK INSIDE

Inside, the Fog Cutter is very simple. Electrically, it is a collection of various sized inductance-
capacitance (L-C) circuits each selected in turn by the six position switch. As I understand it, these circuits work
much like the L-C traps on a "trapped dipole” antenna, passing through certain audio frequencies and
blocking/attenuating most others. Each circuit has different capacitance and each has a different coil selected
from a collection wound around a gigantic (3"dia.) ferrite toroid core. The secret of this remarkable device is
the selection of the exact values of L and C!

Five of the six switch positions each engages a different combination of coils and capacitors. (The 1st
position is Bypass). The values of these switch-selected combinations of L and C are chosen to pass through a
carefully selected but somewhat different range of those audio frequencies most important to speech intelligibility.
Most good active audio filters give you the choice "High Pass" or "Low Pass" audio filtering as well as an "Audio
Notch." T think that the secret of the FC-11s success is that it is a "Middle Pass" device, attenuating both high
and low frequency audio to varying degrees.

In general, the most audio processing is found in the central positions of the switch (positions 3 and 4);
however, each position yields a unique audio profile. I find that one of the “maximum" settings usually yields the
most intelligible speech on very weak signal DX. When listening to strong signals, one of the lesser settings
(positions 5 and 6) eliminates the 525’s hiss and produces much improved audio. It is likely that different
receiver designs (the R-71A, the R-5000, etc.) could find slightly different switch settinigs may be more effective.

JUST HOW GOOD IS IT?

For both testing and normal use, I hooked the FC-11 in-line between the External Speaker port on the
525 and the Receiver Audio input on the MAP Unit (Version 1.0). The MAP has an "A/B" switch that allows
you to hear the MAP operating (A position) through its internal speaker and (B position) simply to use the
MAP’s speaker as an external speaker for the receiver. Hooking the FC-11 up this way allowed me to make
quick comparisons of "barefoot” 525 audio, FC-11-modified audio and MAP-supplied audio, with each choice
driving the MAP’s internal speaker. I have made many comparisons over the past six months using this setup.

Surprisingly, the differences between the MAP audio and the FC-11 audio with the NRD-525 were
usually relatively minor. Either unit rendered vastly superior intelligibility as compared with the lamentable audio
of the barefoot 525. In a few cases (usually muffled languages at threshold levels) the much more sophisticated
and expensive MAP Unit won hands down.

One other aspect of the FC-11/NRD 525 combination is worth noting. Like most other SWBC DXers
using 525’s, I have found that the receiver is noticeably "more sensitive” in AM mode than when operated in
either LSB or USB. This is partly due to the really fine AM synchronous detector in the 525. I now know it
is also partly due to the 525's really awful sideband audio when tuning weak AM signals (ECSS). I am not
exactly sure how, but the Fog Cutter improves the VERY mushy audio in weak signal ECSS tremendously and
makes that mode of DXing with the 525 MUCH more effective.

SHOULD YOU BUY ONE?

If you are using a 525 barefoot, or one of the several ICOM or Kenwood products that are notorious
for poor audio, I recommend the Fog Cutter very highly. After baving compared several audio processing
schemes for the past couple of years, I have decided that I will never again listen to a Japanese designed solid
state communication receiver’s audio "barefoot.” They all have poor audio! The modestly priced and small FC-
11 is not as good as the MAP Unit, which sports 23 IC’s to replace the entire back half your receiver. The Fog
Cutter is, I believe, better than any active filter that I have tried. The Fog Cutter is not designed to perform het
or "hash" removal to the levels of the JPS NIR-10. However, direct comparisons between the FC-11 and the MAP
or the NIR-10 are very unfair to the Fog Cutter. Projected to sell for $79.95, it costs about one-fifth of the other
major audio processing devices. I have found the FC-11 to be extremely useful in both DXing and program
listening. Iintend it to be a permanent part of my array of DXing hardware. ] will not DX without one.

__ More information on the Dymek FC-11 Fog Cutter can be obtained from Stoner Communications, 9119
Milliken Ave., Rancho Cucamonga, CA 91730 Phone: 714-987-4624
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DX-ING QRM: A USER REVIEW OF
THE UNIVERSAL M-1000

Chuck Yarbrough

In a recent batch of loggings for my monthly utility column SPEEDX Utility World, one of my
reporters submited voice aeronautical loggings and apologized for “calling this stuff QRM and now reporting
it." He went on to complain, "Voice and SSB are okay, its the CW and FAX that are QRM!"

Most SWLs and DXers would agree with my reporter’s definition of QRM. There is nothing more
annoying than having that ’once-in-a-decade’ DX catch from Outer Slobovia interrupted by radioteletype!

For 2 minority of shortwave listeners, however, the SW broadcast station would be the QRM.
Armed with the appropriate technology it is possible to DX beyond the usual broadcast signals.

This article reviews the newest addition to the line of Universal multi-mode decoders, the M-1000.
It will also tell you what you might expect to ’hear’ on your IBM-compatible personal computer if you
decided to lay out the dollars for the *1000. You might say this is a primer for utility listening.

AN INTRODUCTION TO UTILITY LISTENING

I assume that most readers of Proceedings are not avid digital mode utility listeners, so lets get a
basic definition out of the way. First, there are two broad classes of utility listening. My reporter showed
us this difference when he defined QRM in the introduction. Voice (SSB) transmissions can be deciphered
by anyone with that capability in their receiver. Typical transmissions in this class would be acronautical
communications, amateur radio broadcasts, ship-to-shore broadcasts, and radio broadcaster feeder
transmissions. Most of the loggings which come to me each month are of this variety, because they are more
accessible to the average radio listener.

The second class of utility transmissions are non-voice, or digital transmissions. These typically
include radioteletype, facsimile, non-directional beacons, and morse code. I will discuss what you are likely
to hear on each of these types of digital transmissions later in this review, but for now it is important to
realize that these stations are assigned approximately 78 percent of the entire shortwave radio spectrum.

Listening to this 78 percent of the high frequency spectrum is different than listening to your
favorite SW broadcasting station or even DXing Radio Nibi-Nibi. Sure, you might know the ’hot spots’ on
the dial, but that does not guarantee your success. When listening to the digital communication modes tuning
in the signal is only half (or less) of the battle. You also must know what protocol the transmission is using.
Is it a radioteletype station or is it a facsimile station? When you listen to a shortwave radio broadcast from,
say the BBC, you can usually count on a regular schedule because you are the Beeb’s intended audience.
This is not the case when you listen to utility stations. Ultility stations are there in order to provide two
stations with the capability to communicate with each other. These two stations can be two embassies, or
a ship and a shore station, or an airplane and an airport, or any number of other combinations.

There are, however, several major functions which might allow you some listening pleasure in the
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digital utility category. One of my favorite types of stations is a radioteletype press service. In the past both
the Associated Press and United Press International were on shortwave, but with the exception of some
radio facsimile pictures coming out of Buenos Aires, Argentina, these services have moved to satellite. In
fact, these Argentinian AP Photo stations have not been logged in almost a year, so press photos may be
a thing of the past on SW as well. What you will hear will be many of the *third world’ news agencies and
some Soviet and ex-Soviet bloc news agencies. Examples of these are TASS and NOVOSTI from the Soviet
Union, TANJUG from Yugoslavia, Middle East News Agency (MENA) from Cairo, Egypt, the Pan African
News Agency out of Dakar, Sencgal, and the Islamic Republic News Agency out of Teheran, Iran. News
agencies based in the People’s Republic of China (XINHUA) and on the island of Taiwan (Central News
Agency) can also be heard, although these are more easily “caught” in the areas surrounding the Pacific
Ocean. These are sources of information which are not ordinarily available to people in North America, but
they provide useful perspectives on world events. All of these news sources broadcast in English either to
Europe or to North America. In either case you usually can tune them in and understand what they are
saying.

Don’t feel left out if you listen to SW in order to improve your foreign language skills. There are
also many stations which broadcast in French (ie. MENA), German (je. Informationsfunk der Bundsregierung
Fuer Europa), and Spanish (ie. Prensa Latina). Arabic staions can also be decoded, but the nature of the
Arabic alphabet makes decoding much more difficult. In fact, since most people learn to read a second
language before they can speak it, radioteletype can be a very useful learning tool. I know that my French
has improved immeasurably since I started "reading” MENA. They broadcast stories in both English and
French in the same transmission, so you can compare the translations.

Another type of digital station you will probably pick up will be maritime stations. These stations
communicate with ships at sea for a number of reasons. I have received Associated Press news summaries,
ship docking instructions, weather reports, various communications between shipping companies and their
ships at sea, as well as the contents and delivery dates for a particular ship. Many people would ask, why
would I want to listen to this? Simple, bunky. Many times political events in the world will influence
whether ships put into port or not. There were not many ships being advised to pass through the Panama
Canal during the Panamanian Invasion of 1989. Indeed, maritime stations were issuing advisories against
visiting Panama during that time.

If any of you enjoy listening to voice acronautical communications of either miliary or commercial
flights, then you would probably enjoy decoding meteorological information found on shortwave in digital
form. These data generally take two forms. The first type is radioteletype transmissions from airports around
the world. These transmissions are intended primarily for other airports, but planes can also receive the data.
The second form of meteorological information comes in the form of radio facsimile transmissions. These
transmissions provide many of the weather maps and satellite photos of the earth that you see on the
evening news on television. These FAX transmissions are also a great help to boaters, yachtsmen, and
commercial shipping all over the world. With the M-1000 satellite photos and facsimile images usually take
on a three-dimensional aspect, especially when
displayed on a VGA monitor. The artwork to the
right shows what one of these weather facsimile
images looks like as decoded on the M-1000. During
the Persian Gulf War in early 1991, when CNN was
not broadcasting weather maps and forecasts from
the Arabian Peninsula for ’security’ reasons, these
data were readily available every evening on radio
facsimile. The ironic thing about this was that most
of these images were provided by the U.S. Navy!

A final area of interest for many people on
shortwave radio is what Harry Helms has called,
“The Secret Shortwave Spectrum". Spy stations,
embassy broadcasts, and many other mysterious
transmissions can all be found in the world of
digital utility stations. Much diplomatic traffic is
encoded or uses exotic modes of transmission, but

mege Title - 13.364.614C 1234/98 2:462 FRVMEFURT, GER. (DEI36T):

5

PE19.2



occasionally uncoded messages can be received. If you are a voice numbers station fan, then you will love
radioteletype and morse code. With either the M-7000 or M-1000 you can decode either mode and print
out the number combinations for analysis later on. Law enforcement agencies also frequent the digilal atility
scene as well. INTERPOL, the FBI, the CIA, the GRU, as well as other less well known agencies all use
digital modes to communicate with each other.

One advantage of monitoring radioteletype or CW over monitoring SSB numbcrs stations" is that
you do not have to be present to get your results. If you are seeking a station identification on a numbers
station you simply set your receiver on the frequency you wish to monitor then turn the printer control on
automatic and then check back in a few hours. If anything has come across on that frequency then you have
a "hard copy” and you can then sit down at your leisure and attempt to decode the number or letter groups.
You do not have to sit for hours listening to CW. The machine does it for you! In case you were
wondering, there are numerous numbers stations which use the digital modes. If spy transmissions are your
bag, then you will love the digital modes.

In conclusion, these are just a few of the major things you can find each day when tuning digjtal
utility stations. There are many other types of stations which I did not mention. There is always something
going on in the utilities. Personally, I enjoy listening to shortwave broadcasts during the morning and
evening, but during the day when the broadcast traffic dies down, the utility stations are at their peak, since
they are conducting business rather than trying to get you when you are home after work. Also, if you are
a ’country counter’, you will be able to log many countries which do not broadcast programming on
shortwave. Most utility stations will verify reception reports as well.

UNIVERSAL'S NEWEST DECODER

The Universal M-1000 decoder card for [BM-compatible personal computers was introduced in
October 1990 as a low-end alternative to its priccy M-7000 stand-alone decoder unit. When I bought my
M-1000 I thought I was taking a big risk. At $399.00 I only prayed that it would be a good second decoder,
since I already owned the M-7000 ($1200.00). After using the M-1000 alongside the M-7000 for almost a
year, I now prefer the M-1000! It is important to note that both machines are "receive only", so you cannot
transmit in RTTY with them.

Why the price difference between the two models? With the M-7000 you are buying the computer
to go along with the decoder. Since many shortwave radio buffs have access to a personal computer, this
purchase secems a bit redundant. With the M-1000, you are purchasing only the decoder.

There are a few limitations to the M-1000, however. First, your computer must be an IBM-PC
compatible. As of this writing there is no Apple version. Second, while the decoder will work on a
monochrome, bare-bones PC, you will not be able to display facsimile intercepts on that type of machine.
EGA or VGA adapters are necessary for high quality fax displays. Third, you will need at least 512Kb of
RAM in your computer, but 640Kb is recommended. Finally, the interface programs which enable you to
interact with the decoder run more smoothly and quickly off of a hard disk. You do not have to use a
hard disk, but it is recommended.

As for the actual performance of the M-1000 versus the M-7000, I have found the '1000 to be more
sensitive'and flexible than the higher priced machine. One problem anyone who has ever used a computer
within 50 feet of a shortwave radio is that of QRM from the computer. The M-7000 is an exceptionally
noisy beast. In my application, the M-1000 plugged into my Tandy 1000TX computer, I have not experienced
much noise at all. In fact, I can be decoding with the ’1000 and then turn on the '7000 and the signal that
I was getting flawless copy from suddenly turns to hash. If you can’t hear it, you can’t decode it!

Many of you are probably asking, what about Radio Frequency Interference (RFI)? Obviously any
machine you turn on while attempting to listen to the radio will introduce RFIL It is also true that every
monitoring station will exhibit unique RFI "problems". Obviously I cannot tell you how much RFI will be
introduced into your particular station if you use a decoder. If you are concerned, see how much RFI is
introduced when you turn your computer on. I have found that the M-1000 does not introduce any
additional RFI into my shack since my Tandy is fairly well shielded. All 6f my equipment is also well
grounded. Both of these factors are critical in reducing RFI. On the other hand, I can hear my M-7000’s
microprocessor buzzing and humming from 10 MHz on up. Yes, you will have increased RFI, but of all the
options the M-1000 seems to be the quietest serious demodulator on the market. One quick bit of advice,
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choose a computer with a slower clock (CPU) speed. The faster the speed, the more RFT it will produce.
Its no accident that they measure clock speed in MHz!

Let me describe the *1000. The M-1000 is an internal PC card which fits a long (10 1/2 inch) 8-
bit slot. The only interface on the board is an RCA female jack on the back of the board. This is for the
audio input. On the board itself there are three separate decoders: one for CW or morse code; one for
Radioteletype; and another for facsimile reception. This is nice because the different decoders do not
electrically interfere with each other since they are completely different circuits. Another nice feature is that
the chlps are socketed so that you can upgrade by replacing the microprocessor chip.

I have already replaced the microprocessor on my board. Universal sent a free upgrade from version
1.01 to 1.02 in May 1991. This upgrade "fixed" many of my original criticisms of the FAX program on the
’1000. Replacing the chip in the *1000 was much easier than the same chore in the *7000 since I could pull
the entire decoder and have more complete access to the chip. It is nice to know that my board will not
be left behind as the software changes (as those of you who have purchased a "RTTY reader” know!).

The decoder package is almost idiot proof when it comes to installation. All you do is plug the
board into any available slot inside the computer, put the program disk in, and type "INSTALL". The
program does the rest and in a minute or so you are up and running with your new decoder. I have found
the graphic interface of the DECODER and DECFAX programs to be much more "user-friendly” than
the M-7000 with its cumbersome key arrangement and complex command structure. The screens for both
programs look like this
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M-1000 RTTY/CW Decoder Screen M-1000 DECFAX Decoder Screen

Both programs are menu-driven, although at present there is no mouse support for these menus.
In future versions computer rodents probably will be supported. In the first version of the decoder the
cursor arrow keys step you through the options. Another way of navigating through the software is through
macros (called "Expert Mode Commands” by Universal) which allow the user to move directly to another
mode by pressing a single key. One disadvantage of this structure is that these macros are preprogrammed,
so you cannot modify them. Perhaps in a future version Universal will provide an editor through which the
software interface may be individualized by the customer.

The manual for the M-1000 is fairly good, although one consistent frustration most digital utility
DXers find is that much is left unsaid in ALL manuals. One of the biggest challenges to the budding utility
DXer is to learn what the different digital emission modes "sound like". There are commercially available
cassette tapes which provide this information, but they are not included with any of the decoders being sold
today. For more information, see the bibliography at the end of this review.
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THE M-1000 VS. THE M-7000

What are the biggest differences between the M-1000 and the M-7000? For a complete listing of
the features found on all of the different Universal machines, see the most recent Universal Radio

catalogue. For a direct comparison between the *1000 and the *7000, I include a list of features:

M-7000/M-1000 Model Comparison Chart
M-7000(v.7)

Reception Modes
Morse Code (CW) 5-120 wpm
RTTY Baudot Standard 45,50,57,75,100 baud
RTTY Non-Standard Variable 40-250 Baud
RTTY Bit-Inversion
RTTY ASCIl Low Speed Standard 75,110 baud
RTTY ASCII High Speed Standard
150,300,600,1200 baud
RTTY ASCIl High Speed Non-Standard
1050,1800 baud
Sitor A (ARQ) & Sitor B (FEC),
Autor (selective & synchronous)
ARQ-Moore (TDM) 2 channel 86,96,100 baud
ARQ-Moore (TDM) 4 channel 172, 192, 200 baud
ARQ-E 48, 64, 72, 86, 96, 144, 192 baud
ARQ-E3 48, 64, 72, 86, 96, 100, 192, 200 baud
Packet 300 and 1200 baud (AX.25)
Facsimile AM/FM 60, 90, 120, 240
LPM 288, 440, 576 10C
VFT (FDM) 8, 12, 16, 24 channel
FEC-A
FEC-S
ARQ-S (4,5,6,7 character groups)
SWED-ARQ

R ti hi
Standard Baudot Shifts 170, 425, 850, Variable
Extended Baudot Shifts 85, 1200 Hz
Microprocessor Controlled Shifts
Auto. Shift Select and Display
Auto. Shift Select w/ Automatic baud/polarity
Standard ASCII High Speed Shift (BEL)
Expanded ASCII Shifts (103A, 1030, 202,
CCITT v21 O/A, CCITT v.23 mode 1 & 2)
Selectable Low and High Tone Pairs
Morse Code Dual Tones 750 and 1000 Hz

Printer rol
Serial RS-232, MIL288, Loop Driver-7 baud rates
Digital Auto-Start Output
Parallel (Centronics) Printer Port
Screen Print (Retro)
User Programmable Selcals
Serial ASCII 7th Bit Selectable
Parallel ASCIl 8th Databit Selectable ~

MMM MR IM XXX XXIX X X XXXXX

XXX XX XX XX

XXX XX XX

M-1000(v.1.02)

b b X X X

XX XX XX

> xX X x

N/A
N/A
Xt

N/A
N/A
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Additional F r
Microprocessor Controlled Switch Capacitor Filters
Unshift-On-Space
Muitiple Scroll Inhibit
Status Line
Speed Readout to Nearest Standard Baud
Speed Readout to Nearest Baud (+/-2 baud)
Ten User Programmable Memories
Status Line Dump to Printer
High Resolution Facsimile Display
Automatic Gain Control (AGC)
Automatic Threshold Control (ATC)
On-Screen Graph Tuning Indication
Scope Output
Facsimile Video Zoom Function
Facsimile Reception in 5 Palettes (color)
Storage of Data on hard or floppy disk
3 User Selectable TTY Alphabets (ITA2,MIL,.TELEX)
Russian 3rd Shift Cyrillic Alphabet
Literal Display Mode
Databit Code Analysis
Video Squelch
Tuning, Tuning Error, Data, Data Error,
Idle, and Squelch Indicators
Diversity Reception
Parity Select on ASCll Receive
Datascope
Built-in Diagnostics
Video Scrolling
Intelligent Peripheral Port (IP1)
Audio Input Gain Control
Direct Keyboard Input of Baud Rate
Help Screens
Real Time 24 Hour Clock on Status Line
Video Fax Screen Editor Function

MMM HMXIXXXXX
ZXXIMXNXXNK XXX XX

/A**

MMM N X XXX XX XX

OXMXXMXNX XXX XXX XX

pt.

> X X X

"I'heu-‘ereonhIM4wwwmmoﬂm«w\om.wmoﬂnudmmms.
'mmooomdanoaeopeouwm-m(mmmmmdmwmwmmm
©  as & standard function of the program.

For our purposes here, there are several key differences which are not evident upon first glance.
First, the M-1000 provides a much better video display of all modes. The M-7000 only provides low-
resolution graphics, especially in FAX mode, while the M-1000 is only limited by the resolution of your
computer. However, the M-7000 is far superior to the M-1000 when it comes to printing out your data. It
almost secems that the two models flip-flop the video and print quality. Since I do not really like to "burn”
a lot of paper, nor do I like the noise printers introduce into the monitoring environment, I still prefer the
1000 over the *7000.

A second major difference between the two models is that with the "1000 you can save everything
to either floppy or harddisk. This is nice if you want to import say, a fax image, into a desktop publishing
package. With WordPerfect 5.0 or higher, fax images can be directly imported into your document just like
any clip art with an extension of .PCX. Text files you receive over the radio can also be saved in the
standard DOS .TXT format and then be imported into whatever program you wish. If you are wanting to
archive your intercepts, be prepared to use some memory. The typical facsimile image will require 150Kb
of memory and the text files will require however much text you recorded.
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A third difference which can be quite useful is the datascope function on the '1000. This is a
simulated display of a multi-trace oscilloscope provided on your computer screen. With the *7000 you have
to provide an external oscilloscope to tune tricky radioteletype signals. The datascope allows you to more
accurately tune signals in various modes in real time. It also allows you to identify what type of signal you
are listening to by showing you the "signature” of that particular mode.

A fourth difference is in the amount of deskspace each unit requires. The *7000 requires as much
deskspace as my personal computer. If you already have a personal computer, then the *1000 will not require
ANY additional space in your shack. If your wife, husband, or significant other does not like the Starship
Enterprise control panel look in the family room, then the internal decoder card can be quite convenient!
My dream setup is to have a laptop persomal computer with VGA display and the M-1000 mounted
internally so that I can go on DXpeditions with only my radio and my laptop. Just think of the freedom!
I cannot imagine lugging around the M-7000 and its external monitor as well.

A fifth and most telling difference between the two units is ease of use. I have been quite impressed
with the user friendliness of the *1000. Despite the fact that I have owned an M-7000 for over three years,
I was never able to tune in an ARQ-E3 signal. ARQ-E3 signals are primarily used by the French Military
and quite often are broadcast "in the clear”. On the '7000 I attempted to master this mode for over a year,
with no results. Only two months after installing my ’1000, I logged my first ARQ-E3 station primarily
because of the simpler interface. This difference could be only in my head. Since everyone reacts differently
to things, your results may not be like mine, but I consider myself a rather ordinary shortwave listener.

THE DOWNSIDE OF THE M-1000

Desipte all of the excellent features and abilities the M-1000 has, there are a few "warts" which any
prospective buyer should know about. I will focus on three major problems. First, the printing function
within the DECFAX program is abysmal. Despite the fact that the version 1.02 was supposed to enhance
the laser printer functions, how many of us can spring for a $1500 printer? There are only two print options
with this board--"DOT" (dot matrix) and "LASER". Since I use a HP Deskjet Plus printer, I cannot use the
laser option. However, the dot matrix function does not work with the DJ Plus either. Even on my old
EPSON RX-80 dot matrix printer, the fax image output is at best “low-res". Universal really needs to go
back to the drawing board on their printer function. The only way that I can get any resolution at all while
printing is to import my FAX images into WordPerfect and then print them. You can judge the results for
yourself since the image several pages ago was manipulated in this manner.

A second "wart" is that the AUTOTUNE, SPEED READOUT, and TUNE functions in the RTTY
decoder mode sometimes will not work. Usually this happens after the machine has been on for a while.
Perhaps it gets tired, but it should work ALL of the time. The only fix I have found for this is to exit the
DECODER program and then reenter it. This has always cleared up the problem. Perhaps this is my
machine’s way of telling me that I have been DXing too long! This is only a minor inconvenience, but it
is something that needs to be fixed.

A third problem which I have found with the '1000 is not in its performance as such, but rather
in the way the computer interface programs are programmed and marketed. There is no way to modify or
customize either the DECODER or the DECFAX programs. Granted Universal has the right to keep its
codes secret, but it would be nice to be able to create my own macros and to customize the default settings
within the programs. If Universal would make their codes known, then perhaps third-party software
developers could create a "complete” SWL computer package. This package could include greyline indicators,
a mapmaking utility, integrated database for loggings, a forms package for mult-lingual reception reports,
and many other functions. After all, personal computers are very good at doing a wide variety of tasks, why
limit the user?

IN CONCLUSION

Despite the doom and gloom of the previous section, the M-1000 is a quality peripheral device. If
you are interested in giving the digital utility stations a try I would heartily recommend that you start with
the Universal M-1000 decoder card. If you do not own an IBM compatible computer, I would invest in a
low-end PC clone and the M-1000 instead of buying the expensive stand alone units like the M-7000. This
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may sound a bit ridiculous at first, but consider that when you upgrade to another computer you can switch
the M-1000 board as well as your EGA/VGA monitor to your new computer. However, if you have a
computer already, then you are ahead of the game. If you already have a decoder, I would consider giving
the ’1000 a try as a second decoder. If you are like me, you will not regret it.

I have a feeling that the shortwave hobby is on the verge of a "utility revolution". Until the past
five years, digital modes of emission were out of the financial grasp of the vast majority of shortwave
iisieners. With the M-1000 even many of the most exotic digital modes are readily availabie for the average
shortwave listener. Armed with a good shortwave receiver and the M-1000, anyone can receive and decode
information which previously has been available only to governments and professional news agencies. Gone
is the day of noisy, oily, heavy mechanical teletype machines. With the dawning of the utility revolution,
I look forward to the day when there will be no distinction between Utility DXer and Broadcast DXer.
EVERYONE will listen to ALL modes! Pipe dream? Maybe. But with these new technologies the barriers
keeping people away from "exotic” modes have evaporated.

Who knows, maybe one day you will suddenly realize that you are chasing signals you used to call
QRM. I know I am. With the M-1000 you can start out with a decoder which will enable you to do almost
everything you can do with the high-end commercial products, with the exception of displaying Russian
Cyrillic characters on your screen and decoding a few of the specialty modes! As the boundaries of
shortwave listening move, maybe even my skeptical SPEEDX reporter will eventually even consider CW
and FAX as desirable DX--Well, perhaps we can’t expect miracles!

The Universal M-1000 decoder board may be purchased for $399.95 (plus $5.00 shipping) from
Universal Radio, 1280 Aida Drive, Reynoldsburg, Ohio 43068, USA. They can be reached by telephone at
(614)866-4267.

A SELECTIVE UTILITARIAN BIBLIOGRAPHY
The following references will provide you with much of the information you will need to tune and
identify utility signals.

Bob Evans, Aerona itiop), Universal Radio Research, 1989.
Gary Gorka, nmmmwmm Universal Radio Research, 1988.

Bob Grove, Shortwave Directory, Grove Publications, Brasstown, NC.

Geoff Halligey, Confidential Frequency List, revised 7th edition, Gilfer Publications, Gilfer Radio.

Joerg Klingenfuss, Guide to Utility Stations--1991, Klingenfuss Publications, Universal Radio.

, Guide to Facsimile Stations, Eleventh edition, Klingenfuss Publications, Universal Radio.

&am«mm_cmgmm Eleventh edmon, Klingenfuss Publications, Universal Radio.
assette g cs, Sth edition, Klingenfuss Publications.

IhLRm_Lm;ngr_, Umvcrsal Radlo, Quarterly (Free w1th purchase of any Universal decoder.)
Michiel Schaay, Radioteletype Press Broadcasts, 2nd edition, Universal Electronics Inc., 1988.

, Embassy Radio Communications Handbook, Universal Electronics Inc., 1988.
SPEEDX, Ihg_S_EEEDXMSmmm_Lm, SPEEDX Special Publications, See SPEEDX address below.
Daryll Symington and John Henault, Utility OSL Address Guide, Volumes 1 & 2, Radio InfoSystems, 1987.

In addition to these bibliographical sources, there are several North American SWL clubs and
publications which provide timely news and loggings of utlity stations. These include:

Monitoring Times, Grove Publications, P.O. Box 98, Brasstown, NC, 28902 (monthly, several columns)
Popular Communications, 76 N. Broadway, Hicksville, NY 11801. (monthly, RTTY column)

Shortwave Magazine, PW Publishing Ltd., Enefco House, The Quay, Poole Dorset BH15 1PP England
(monthly, Decode column)

SPEEDX, P.O. Box 196, DuBois, PA., 15801-0196 (monthly, Utility World column)

DX Ontado, Ontario DX Assoc., P.O. Box 161, Station A, Willowdale, Ont. M2N 588, Canada (monthly,
Monitoring Services column)

North American Shortwave Assoc,, 45 Wildflower Road, Levittown, PA. 19057(monthly)

Association of DX Reporters, 7008 Plymouth Road, Baltimore, MD 21208. (monthly, Utilidits column)
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SHORTWAVE BROADCASTING IN BOLIVIA
A GEOPOLITICAL PERSPECTIVE

Kevin Atkins

Andean South America has fascinated DXers for decades. Drawn by the haunting huayfio, the legends of the
Incas, or just the challenge presented by a number of low-powered DX targets, we forfeit sleep to be at the dials in the
pre-dawn hours, or hurry home from work and have dinner in the shack to catch a few moments of sunset signal
enhancement. Perd, owing to its sheer number of stations, gets most of the press in DX publications, and typifies
“Andean” in the minds of many. But Bolivia offers equally challenging and colorful targets, and for those who care
to dig a little deeper, a glimpse at an unusual culture and the unique role radio has played, and continues to play, in
this Andean nation.

GEOGRAPHY
Bolivia's geography (or more specifically, its topography) has profoundly influenced the development of its

society, by restricting the movement of people and material. Even today, overland travel between many parts of the
country is impractical.

Modem Bolivia encompasses 1,098,000 square kilometers. There are five principle geographic regions: the
Altiplano, the highland valleys, the Yungas, the Gran Chaco, and the jungle lowlands. With elevation ranging from
the Andean heights to sea level in the jungle, climate is more a function of altitude than of latitude.

The Altiplano. The word “altiplano™ means “high plain”. This is the lofty platform between two ranges of
the Andes, with an average altitude of 35004000 meters. The Andean peaks on either side rise as high as 6500 meters.
The romantic images of Bolivia—an Indian boy tending a herd of llamas against a backdrop of impossibly beautiful
mountains, for example—are rooted here. The Altiplano was home to the Aymara Indian cmhzat.xon and later to their

Inca conquerors. But for all its overwhelm- .. - -
BOLIVIA

ing magnificence, it can be an inhospitable
Geographical Division

place. The winds are often bitter cold, and
the rarified air at this altitude is not exactly
conducive to good health and long life.
Modem Indians continue to scratch nut a
physically demanding subsistence lifes:yle,
farming and tending domestic animals, while
visitors from the lowlands have difficulty
climbing a flight of stairs. The defacto cap-
ital city, La Paz, is located here, as well as
the mining city of Oruro.

The Highland Valleys. The most
pleasant climatic conditions in Bolivia are
found in these hills and valleys at the base
of the Andes. The temperate climate makes
agriculture a less tortuous affair, and many
crops flourish here. Cities in this region
include Cochabamba, Sucre, Tarabuco,
Potosi, Tupiza and Tarija.

The Yungas. North of the high-
land valleys lies this transitional zone
between the Andes and the jungle. The area
is an agricultural breadbasket. The princi-
ple town in the region is Coroico.

Highland
Valleys

F21.1



POLITICS IN MODERN BOLIVIA

One does not embark on a study of Bolivian politics lightly. The subject is a murky and confusing one, and
any attempt to write a ‘brief sketch’ inevitably leads to oversimplification. But radio broadcasting in Bolivia is linked,
for better or worse, to politics, and an understanding of what has transpired in the political arena in recent years is a
necessary prelude to discussion of certain aspects of broadcasting.

The current government is the 189th since independence in 1825. Some governments have lasted only days.
In the history of Bolivian politics, the golpe de estado (literally, ‘blow against the state’) has been as common a means
of attaining power as the electoral process. Thus Bolivia has eamed the reputation as being the most politically unsta-
ble country in Latin America.

Many of the governments have at least been colorful in their ineptitude. For example, General Mariano
Melgarejo, the president in 1870, was a great admirer of Napoleon. He was also an avid consumer of alcohol, and
while in an impaired condition, he sent his army to the aid of France in the Franco-Prussian war—marching overland.
He sobered before having to deal with marching across the Atlantic Ocean, and ordered his troops back to Oruro, say-
ing “The Emperor will know we have done our best.”

The 1952 Revolution. The most significant political event in Bolivia's recent history was the popular rev-
olution of 1952. It provides a starting point for the historical background necessary to understand Bolivian politics
today.

The left-ofcenter party Movimiento Nacionalista Revolucionario (MNR) and its presidential candidate, Victor
Paz Estenssoro, won the election of 1951 with a straight majority. In a bid to prevent the MNR from coming to power,
the military illegally accepted the resignation of the outgoing president and appointed General Hugo Ballivin presi-
dent. Ballivi4n anulled the elections and outlawed the MNR as a communist organization.

In response to the military’s power play, the MNR moved to take control of the government by force. On
April 9, 1952, the armed struggle began. The growing labor movement, lead by the tin miners’ union, was armed, as
were the Indian peasant masses. In three days, the army was defeated.

The MNR Era: 1952-1964. The MNR assumed power, but in reality it was labor and the peasants who
made the difference between a “routine” golpe and a sweeping national revolution. The MNR and now-president Victor
Paz Estenssoro were reformers, but not hard-core revolutionaries. But the forces set in motion by the arming of the
vast underclass could not be easily controlled. Literacy requirements which had denied political participation to the
majority of the population were swept aside with the declaration of universal sufferage. The army was reduced in size
and influence. The largest tin mines were nationalized and placed under the control of the newly-founded Corporacion
Minera de Bolivia (COMIBOL). (Notably, certain U.S.-owned mines were excepted; the U.S. intervention then under-
way in Guatemala was duly noted.) Finally, land reform gave land titles to the Indian peasants who had worked the
land for generations under the hacienda system.

Victor Paz Estenssoro and other MNR leaders, notably Hemnén Siles Zuazo, took turns at the presidency for
the next twelve years. But the financial costs of the revolution, paid by simply speeding up the printing presses, began
to erode support for the MNR in some sectors of society. The government turned to the United States for aid, but the
politically-unpopular strings attached to that aid divided the leadership of the MNR. The U.S. insisted on a harsh
International Monetary Fund plan designed to balance the government’s budget and cut the inflation rate. Paz, in the
fourth year of his second presidential term in 1964, embraced the plan and leaned to the right, while centerist Siles
and left-leaning Juan Lechin split with the MNR entirely. Paz had been strengthening the military (purportedly to pre-
vent communist subversion), and he picked his vice-presidential candidate for the 1964 elections, General René
Barrientos, from its ranks. Stripped of the support of the left and center and dependent on the army, Paz was over-
thrown a few months after his re-election and Barrientos became president. Thus ended the twelve-year Revolution—
the army once again dominated politics. But the miners and Indian peasants awakened during the Revolution would
remain a powerful political force. (3, 4]

Military Rule: 1964-1982. Bolivia was governed by “the generals” for the next eighteen years. Barrientos
set the tone by attacking his most potent opposition—the tin miners—almost immediately. Government troops and
rebellious miners battled oftn; the most notable instance was a massacre of miners by government forces at the Catavi-
Siglo XX mining center.

Barrientos died in a helicopter crash in 1969. Several golpes later, in 1971, Colonel Hugo Banzer Suérez
began a presidency that lasted until 1978. Like Barrientos before him, Banzer attempted to curry favor among the peas-
ants while grinding the miners’ union under his bootheel. In this he was largely successful. The support of the Indian
majority was ensured by the continuation of the agrarian reform and granting of land titles begun after the 1952 rev-
olution.

Banzer may be the only Latin American dictator ever to stage a golpe against his own government. He had
allowed various rival parties (notably the MNR) token participation in his government. But in 1974 he announced a
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sweeping restructuring of the government in which all partics—even conservative ones—werce banned. Banzer thus
sought to emulate Pinochet in Chile, achieving ‘stability’ through the total suppression of dissent. He overestimated
his support, though, as he was deserted by first one camp, then another. Finally he lost the support of his own mili-
tary, and in 1978 he was forced to step down. (3]

Towards Civilian Rule. There were sputtering attempts at both civilian and military rule over the next four
years, including a golpe or two. General Garcia Meza presided over a particularly brutal period when the tin miners
endured repeated military assaults. Hernan Siles Zuazo re-established civilian rule and took the presidency in 1982,
but his main contribution was hyperinflation, peaking at 24,000% in 1985.

Victor Paz Entessoro regained the presidency in 1985 and inherited the basket case that was the economy,
which he placed in the hands of his Minister of Economy, Gonzalo Sanchez de Lozada. Through a program of eco-
nomic shock therapy, Sanchez engineered an economic recovery that brought the inflation rate down to 10%. It was
thus no surprise when the MNR chose Sanchez as its presidential candidate in 1989 after Victor Paz Estenssoro, at age
80, announced his retirement from politics.

The Last Shall Be First. Sanchez, by virtue of his reputation, was the early favorite to win the election.
His two main opponents were Jaime Paz Zamora of the Movimiento de la Izquierda Revolucionaria (MIR, the Movement
of the Revolutionary Left) and Hugo Banzer, the military strongman from the seventies—proof that old dictators don’t
die easily. It might seem incredible to those accustomed to a democratic tradition that a dictator with a good deal of
blood on his hands could present a viable challenge in a free election. But the economic turnaround engineered by
Sanchez had not been without political cost. While it looked good on the balance sheets and made the International
Monetary Fund and various bankers happy, the draconian measures it required hit labor and the peasant masses espe-
cially hard, and the benefits of the turnaround were slow to reach the bottom of the economic ladder. Many people
longed for ‘the good old days’ under strongmen like Banzer, who gave out land titles with one hand while crushing
dissent with the other. When the votes were counted, Sanchez and Banzer were virtually dead-even, each with 27%
of the vote. Jaime Paz Zamora had 22%, with the rest divided among several also-rans.

Bolivian law mandates that a presidential candidate must win a straight majority in an election. If no candi-
date does, the congress chooses the president. In fact, Banzer had won the 1985 presidential elections, but lacked the
necessary majority, allowing the MNR to win the congressional vote on the strength of an alliance with the MIR.
Fearing he would again be denied his chance to govern, Banzer instructed his party (the ADN, Accidn Democratica
Nacional) to vote for Jaime Paz Zamora, forming his own alliance with the MIR. In return, Paz Zamora accepted a
member of Banzer’s party as his vice president, and Banzer himself was given the presidency of a powerful commis-
sion that wields much of the real power behind the scenes. Thus the leftist Paz Zamora, who was actually jailed by
Banzer in the seventies, became president, with Banzer, the former right-wing dictator, pulling his strings. Both have
pledged to continue the economic policies of Sanchez, whose candidacy they derailed. [ 9]

THE PAST AND PRESENT OF SHORTWAVE RADIO IN BOLIVIA

The Bolivian government established Radio Illimani in the 1930s. The station is in La Paz, and is named for
the Andean peak that towers over the city. There are stations in Bolivia with the official-sounding phrase Radio Nacional
in their names, but none of these have any government connection; Illimani is the sole govenment voice on short-
wave. The station’s history includes a takeover by rebel forces during the 1952 revolution. It was the only station on
the air from La Paz on April 9th and 10th of that
year, and thus played a critical propaganda role
in the success of the revolution.

The Bolivian military has in the past
operated at least two stations on shortwave—
Radio Batallon Topater and Radio Batallon |
Colorados. As we have seen, sometimes the mil-
itary supports the government in Bolivia; some-
times, it becomes the government. Thus it would
not be precisely correct to call these stations gov-
ernment broadcasters, although the transmitters
could be easily appropriated if themilitary sought
to assume direct control of the country. They are |
essentially commercial stations in their day-to-
day operations. Unfortunately, both seem to be §
inactive at this writing.

Aside from Radio Illimani and the mil-
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itary stations, shortwave stations in Bolivia fall into one of three general categories—commercial, religious, or the
unique nctwork operated by the tin miners’ union. Stations in all three categorics have been profoundly affected by
the activities, antics, and atrocitics of the various governments.

Commerclal stations like Radio Panamericana and Radio El Mundo are run much like commercial oper-
ations in the rest of Latin America. Contemporary and traditional music, news, sports and drama are normal pro-
gramming fare. The more established stations in the larger cities derive income from conventional advertising, while
the smaller stations (particularly those in isolated areas) fill a niche much like that of the rural Peruvian broadcasters.
Comunicados and song dedications are a principal means of income, along with commercials for local businesses.

While not political by definition, commercial stations have run afoul of the government in the past. Stations
have been shut down, and in some cases have pulled the plug themselves rather than abide by whatever conditions the
government sought to impose. Other stations have succumbed to the indirect sort of government interference that has
long plagued Latin America—economic fiascos that force struggling businesses of all sorts into ruin, for example, or
the lack of government commitment to provide a transportation infrastructure for moving goods (such as transmitter
tubes!).

: Rellglious stations in Bolivia bear little resemblance to those in
North America. A number of Catholic and Protestant organizations fund broad-
casting missions in Bolivia, but while the ‘religious’ designation may indicate
affiliation with such a group, it does not necessarily mean that programming is
restricted to sermons. Educational and health programs are equally common;
the Catholic church, in particular, is very much a force for social change in
Bolivia and the rest of Latin America. Radio Juan XXIII opens its broadcast day
with a program of Bolivian folk music for its campesino audience—recogniz-
ing, perhaps, that they must catch the ear before saving the soul.

This mixture is not at all incongruous, given the overall context of
Christianity in the Indian world. Campesinos who accept the ‘new’ religion gen-
erally do not abandon their previous beliefs; they merely graft the new onto the
old. A miner may attend Mass regularly, but he would not go into the mines
without making an offering to one of the gods his ancestors have worshipped
for centuries. Many campesinos celebrate the Fair of Abundance, dedicated to
the Inca god Ekeko, as fervently as the Festividad de Nuestro Seror Jesiis del Grdn Poder [1].

Radio Pio X1I is unique among Bolivia’s religious stations. The station was established at the Siglo XX min-
ing camp in 1960 by the Catholic Oblate Fathers. It was originally intended to compete with La Voz del Minero for
the hearts and minds of the miners. It took an anti-communist stand that was none too popular with the leadership of
the miners’ union, and competition between the stations was more intense than anyone had bargained for. But Pio XII
sided with the miners after witnessing the military’s atrocities under General Barrientos in 1964. Barrientos had the
station destroyed, but it later returned to the air, and has since been considered a part of the miners’ network. Ownership
remains in the hands of the Catholic Oblate Fathers, who also champion the cause of the campesinos. [6]

The tin miners’ network is the most fascinating part of the Bolivian radio story. It has no real parallel in
Latin America, and perhaps not in the entire world. To call the miners’ stations a ‘network’ is actually a liberal use of
the term, as there has never been any attempt at nationwide conformity or coordination in the formal sense. On the
contrary, the localized individuality of the stations is really part of the phenomenon. The stations are, for the most part,
owned and operated by the miners themselves at the various mining centers, with programming designed to serve their
own needs as a community. They become a ‘network’ only when the union is threatened by outside forces—i.e., the
government.

Communications scholars Fernando Lozada and Gridvia Kunar, cited in [6], identify three roles for these
stations:

“In ‘normal’ times of democracy the radios link the miners’ union and its members, and
the everyday culture of the miners and campesinos. In times of emergency, when the country and
the workers face a military coup, the stations form a network of resistance against the approaching
armed forces, broadcast decisions made at public and organizational meetings, and allow union lead-
ers and members, women, and students to offer advice, encouragement, or criticism. Finally, in times
of military control, when the stations are closed, they are a focus of undergréund organizing, and
the people demand their return to the airwaves.”

The first record of a miners’ union station in Bolivia is La Voz del Minero at Llallagua/Siglo XX. Several
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versions of its founding have been published, placing its beginning sometime between 1945 and 1952. Generally,
though, the 1952 Revolution may be thought of as the beginning of the miners’ network, because the reforms that
resulted from the revolution made the spread of miners’ radio possible. The number of stations peaked at around 24
in the 1960s. The stations have been forced off the air for long periods of time while various military regimes held
power, notably those of Generals Barrientos, Banzer and Meza.

Programming emphasizes local culture, with folk music, poetry, drama, sports, and community and social
news. Since financing comes from union dues, there are almost no advertisements. But during the aforementioned
‘times of emergency’, the programming changes dramatically, as shown by the following translated excerpts from
broadcasts in July, 1980, daring the coup of General Garcfa Meza:

“The troops are approximately five kilometers from Siete Suyos and very near Santa Ana...
therefore we are preparing to defend ourselves... This is Radio Animas for all the south of the county.”
[And from Radio Nacional Huanuni: ] “...at any moment our miners’ radios may be closed down,
but the Bolivian people and especially the mine workers continue the indefinite general strike with
the aim of obtaining the democratization of the country.” (6]

These are not alarmist ravings or empty words. Force has been employed against miners’ union stations no
less than 70 times, and hundreds of miners, and the wives and children of miners, have been killed defending their sta-
tions and, by extension, their way of life. Stations have been besieged and attacked by the army and bombed by the
air force. While the miners comprise only a fraction of a percent of Bolivia's population, they constitute the militant
backbone of the labor movement. The government's practice of using force against the miners actually predates the
miners’ first station: December 21 is celebrated as the Day of the Miner, commemorating a massacre of miners at the
Siglo XX mining center in 1942. The military has always felt threatened by them and, perhaps most of all, their radio
stations, which they recognize as communications centers for mobilizing opposition.

Since Bolivia is currently enjoying a relatively long period (since 1982) of civilian rule, one would think the
tin miners’ stations would be flourishing. Actually, they are facing what may be the most serious challenge ever to
their existence. The ‘enemy’ is once again the government, but economics has replaced guns and bombs. Part of
Gonzales Sanchez de Lozada's economic shock therapy was the selling or closing of many of the unprofitable tin
mines, and scaling back operations at others. Estimates vary, but certainly fewer than 25% of the miners nationwide
have retained their jobs. The remainder have been forced to accept the government's offer of a one-time unemploy-
ment payment of approximately $1,000 and relocation to another part of the country. A financial correspondent in La
Paz reported:

“At Huanuni, 150 miles south of La Paz, half the miners have lost their jobs. Many of those
without regular work have built themselves mud shacks near the river, where they pan for left-over
tin trickling down from the mine. If they are lucky they may make $40 a month, stooping in con-
taminated water, seven days a week. Other former miners have moved to Bolivia's tropical low-
lands, making sure the country remains the number-two grower of coca leaf.” [9]

Huanuni is, of course, the home of Radio Nacional Huanuni, the largest and best-equipped of the miners’ sta-
tions. Since the mines at Huanuni are still operating at a reduced capacity, the station remains on the air. But where
mines have been completely shut down, the stations are sure to follow. The government is not exactly enthusiastic
about saving the stations, either. Many have had their licenses revoked by the government for non-payment of licens-
ing and frequency-use fees. In 1989, the miners’ union negotiated a package deal with the government to reduce the
total amount of fees due from the stations from $100,000 to $64,000. In addition, some stations which never had
licenses were ordered to make a deposit of 10% of their declared capital. With fewer than one-fourth of the miners
still working and thus financially supporting the union, the future of the stations does not look promising. Even sta-
tions at some of the active mining centers don’t have enough money to maintain their equipment. (7]

THE FUTURE OF SHORTWAVE BROADCASTING IN BOLIVIA

There are some reasons for optimism about the future. In the long term, the very forces that currently threaten
the miners’ stations may help ensure the survival of commercial broadcasters. While far from complete, the economic
tumaround in Bolivia stands in marked contrast to the nightmare of Perd, and foreign investment in the country is on
the increase. There is no reason that the economic growth to come should not affect broadcasting in as positive a fash-
ion as it does business in general. The government has also relaxed the tariff on imports to 10%, making studio equip-
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ment and replacement parts more affordable.

The great exodus from shortwave 10 mediumwave in Latin America has not so far reached epidemic propor-
tions in Bolivia, due in part to the need to reach an often remote listenership. The rescttiement of miners and campesinos
in the jungle lowlands may actually increase the need for shortwave, and the former tin miners in particular should
bring an appreciation for radio to the jungle. They probably won’t be bringing any transmitters, of course, but some
of them might have the desire to acquire one and the knowledge to get it on the air. The desire to spread ministries to
the new frontier might even lure more religious broadcasters to the lowlands. In any case, further development of the
lowlands is inevitable as the government seeks to deemphasize mining, long the mainstay of Bolivian exports, and
encourage oil and natural gas production and agribusiness. With that development will come new population centers,
and the potential for new broadcasters.

The miners’ network has survived formidable challenges in the past, but the enemy they now face is one that
cannot be beaten by force or persistance. While tin has declined in importance in Bolivia’s economy, it is still possi-
ble to operate some mines profitably. The mines will survive, but the long-term survival of the miners’ union is not
a forgone conclusion. As long as it does hold on, their will likely be at least some broadcasting activity, but only a
handful of the stations are currently active. The prognosis, unfortunately, is “get "em while you can.”

Still, there is hope that some of the miners’ stations might survive, albeit not in their present form. Many of
the stations operating as commercial ventures in Bolivia today were started and are still owned by various non-min-
ing unions. Some of the miners’ stations with profit potential might be able follow this route to survival, forfeiting—
at least temporarily—their activist social agenda.

If General Banzer is indeed the behind-the-scenes president in Bolivia today, all Bolivian broadcasters would
do well to watch their flanks. Banzer is no friend of the media. His military government in the 1970s was quite repres-
sive, even by Bolivian standards:

“What radio stations were permitted to broadcast were directed largely by government offi-
cials. The transmitters of the Church were destroyed. Radio Pio XII, which was one of the few sta-
tions broadcasting news of the repression of miners throughout General Barrientos's presidency
from 1964-1969, no longer could operate.” [5]

This is the same gentleman who thought Pinochet had the ultimate solution to government, and proceeded to
ban all political parties in Bolivia. One must also question motives when the far right and the far left join forces. Banzer
and Jaimie Paz Zamora seem about as idealistically alike as Jesse Helms and Ted Kennedy. Hopefully a continuation
of the economic recovery will prevent either man from unleashing his true nature.




LOGGING AND VERIFYING BOLIVIAN BROADCASTERS

Persistance is the key to successful Latin American DXing, and Bolivia is no exception. A number of sta-
tions can be logged easily, and a few are fairly good verifiers. But the rare catches still require a good opening, or find-
ing a normally dominant station off the air, or both.

The Auroral Factor. The effect of disturbed geomagnetic conditions on Latin American DX is well-doc-
umented. One of the best examples of this effect can be observed by DXing low-powered Bolivian and Peruvian sta-
tions. Many of them operate with transmitter powers well under 500 watts, and (sometimes uninentionally) use
frequencies well outside the standard broadcasting bands. Tuning across 5§505.4 most evenings might yield a weak
het, or more likely, nothing at all. But during auroral conditions, don’t be surprised to find Radio Dos de Febrero on
the frequency with surprisingly good signals. :

Seasonality. North American DXers are accustomed to thinking about ‘seasons’ as they affect reception
from Indonesia, the Indian Subcontinent, and the like, but enhanced seasonal propagation from our southern conti-
nental neightbor does not seem to be as well-known. David M. Clark in Newmarket, Ontario notes, “I have found
October through about mid-November to be an optimum period for early evening [Andean] DXing.” I have noted
some exceptional early evening Bolivian openings from my Alabama QTH during the late spring and early summer
months each of the last three years, corresponding to the time of year when Bolivian sunset occurs approximately two
hours before my local sunset (refer to the propagation section of Proceedings 1990 for more on this ‘sweet spot’ phe-
nomenon). I usually note an obvious signal peak at receiver sunset, with steadily declining signals for the remainder
of the evening and the weaker stations disappearing entirely.

I have not personally observed any period of significant enhancement that affects pre-sunrise reception of
Bolivians in North America. But another factor that often determines whether a rare station can be heard is often in
evidence in the mornings—the highly variable sign-on times of Latin American stations. About a month before the
Bolivian presidential elections in 1989, I noted an obviously Andean station signing on anywhere from 0930-1000
UTC, weakly audible until it was covered by the sign-on of Radio Téchira, also 9030-1000v. The Bolivian station
Radio Grigota was one possibility, listed here with a 1000 sign-on—that's centainly what I wanted it to be—but I never
managed an ID, and after the elections, the early sign-ons ceased. Earlier this year, though, the ever-vigilant Kirk Allen
in Ponca City, Oklahoma began hearing the Andean station again signing on before Té4chira, and finally managed to
ID it as Radio Grigota.

It is worth noting that evening and moming Bolivian DXing each net a whole different crop of stations. In
the momings, stations broadcasting to campesino audiences sign in the 0900-1000 UTC range with the folk music pro-
grams so popular in the countryside. Stations heard in the evenings are more likely to play contemporary music, roman-
tic ballads, and the like.

One particularly challenging aspect of DXing Bolivia is that much of the programming for the campesinos
will be in either the Quechua or Aymara language. Use of the Indian languages on the air seems more common in
Bolivia than in any other South American nation, including Perd. While the average DXer can’t hope to understand a
great deal of either (or distinguish between them, for that matter), it is worthwhile to spend some time listening to
Quechua broadcasts on HCJB to get a feel for how identifications and time checks might sound. Be aware that both
Aymara and Quechua broadcasts will include some Spanish lexicon, which could be confusing.

Verifying Bolivian stations can be an exercise in frustration. The situation is not nearly as bad as that in Perd,
where reports are routinely ignored in favor of more pressing concerns (like staying alive). But postal service in
Bolivia—or rather, the lack of it—prevents many reports from ever reaching the stations. Mail service to La Paz is
reliable, and Santa Cruz is quite ‘connected’ these days, but letters to jungle outposts or remote mining centers stand
only a slight chance of reaching the addressee. Outside of La Paz, the best method is to use registered mail and use
‘Correo Central’ for any nonexistant street address. If anyone from the station decides to visit the post office, he might
get your report. My own Bolivian verification rate over the last three years is about 50%—about four times my Peruvian
rate. Remove the miners’ stations, and the Bolivian rate soars—I have yet to get a single miners’ station to verify, but
they obviously have other concerns.

Return postage in the form of Bolivian mint stamps or U.S. $1.00 bills is a must. U.S. currency is not quite
as easy to exchange now as it was when the inflation rate was 24,000%, but there are still moneychangers in most pop-
ulation centers. For remote stations, mint Bolivian stamps (among the most expensive country available, currently
about $1.50 per unit) will save the prospective verification signer some trouble and perhaps improve the odds. As with
most Latins, a post card, some photographs or a sticker or two will enhance the chances of getting a pennant along
with a QSL. And please, call the Bolivian Indians campesinos in your reception reports—it is considered an insult to
refer to them as indios.
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THE FIRST FIVE...

While the face of the Bolivian radio dial is subject to rapid and remarkable change, a few stations are fairly
consistent in terms of frequency, operating hours, and audibility. Logging these stations should provide the newcomer
to Andean DXing with a foundation on which to build.

Radlo Panamericana. This La Paz commercial station is probably the easiest of the lot to hear, subject to
what intemational broadcaster is using 6105 kHz at the time. Panamericana is normally a bit high in frequency, around
6105.5, and is best heard at their moming sign-on (1000v). The station management is quite friendly o DXers, and
verifies with an attractive multi-colored QSL card.

Radlo Santa Cruz. This commercial station in the relatively new boom-town of Santa Cruz puts a good
signal into North America in the pre-dawn hours on the low side of 6135 kHz, normally around 6134.8. It is aiso a
good verifier [although the card is fairly primitive compared to that of Panamericana, the latter being the exception
rather than the rule], and some DXers have received pennants as well.

La Cruz del Sur. This is a religious station (operated by Bolivian Baptists) that is fairly consistent on 4875
kHz during the predawn hours. Programming may be in Spanish, Indian languages, or even German, and an occasional
English ID has been reported. Look for sign-on anywhere between 0900-1000, with interference from a Brazilian or
two. The station seems to respond well to reception reports which include prepared QSL cards, which they sign and
stamp; reports lacking such are likely to be answered with nothing more than a program schedule.

Radio Santa Ana. This commercial station, located in Santa Ana de Yacuma, has typical evening pro-
gramming of Latin ballads and ads. It is no powerhouse, but falls into the “weak but clear” category most evenings on
its out-of-band frequency of 4649 kHz. It is a useful propagation beacon for more difficult Bolivians, too. Unfortunately,
the verification track record is not very good.

Radlo San Miguel. Less reliable than the previously-cited offerings, Radio San Miguel nonetheless is often
reported in North America with fairly good signals on 3310.3 kHz. The station is operated by the Catholic church from
the town of Riberalta in the jungle lowland department of Beni. Look for sign-on anytime after 0900. The station ver-
ifies consistently, usually by letter.
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INTERNATIONAL MEDIUM WAVE DXING
FROM EAST COAST NORTH AMERICA

Jim Renfrew

When I began DXing in the late 1960s, the great challenge to Medium Wave (MW) DXers was the increas-
ing number of No Silent Period (NSP) stations on the air. Many commented how DXing was far more difficult than
it had been “in the good old days.” When I returned to the National Radio Club after college in the late 1970s the new
obstacle was increased channel congestion, with most of the once clear-channel frequencies becoming filled by lower
power regional stations. In 1969 the only stations on 1200 kHz were WOALI in Texas and a low power station in
Frobisher Bay, NWT. Today there are more than thirty US and Canadian stations tearing up the frequency! Hearing
international stations on 1200 and other similar frequencies is more challenging than ever before.

Bruce Portzer, in Proceedings 1990, speculated that international MW DXing may be more difficult for rea-
sons other than channel congestion. A decline in long distance signal strength and audio quality may be related to some
aspect of solar cycles that is not yet fully understood. It may be that the degree of electro-magnetic noise in our local
environment is greater than ever before. Another negative factor is a greater amount of *“slop” from local stations bleed-
ing well beyond the 10 kHz spacing. Even so, a close look at international DX loggings in NRC's DX News, IRCA's
DX Monitor and ODXA"s DXOntario reveal that east coast DXers are continuing to hear good catches, but it takes a
great deal of planning, patience, and plain old luck.

In the pages that follow, possibilities for Trans-Atlantic (TA), Caribbean and Latin American (LA) DX from
East Coast North America (ECNA) will be outlined. Unusual North American targets and rare Trans-Pacific (TP) DX
will also be considered. Before offering the list, some general comments are in order concerning factors critical to the
success of international DXing. All times are UTC.

LOCATION

There is no question that DXing from inland locations is tougher. A site at the high tide line on the beach is
the ideal, with diminishing possibilities as one travels inland. A coastal transmitter site will also enhance reception.
Northeastern locations favor high latitude TA reception. Southeastern locations should favor low-latitude TAs, but, in
fact, these are very difficult. The southeast, however, is far more ideal for Caribbean and Latin American receptions.
Rural is better than urban, because there may be less locally-produced noise. Or, put another way, the further you are
from your neighbors’ fluorescent lighting, dimmer switches, and television the better. Ground conductivity is also be
a factor. Try to live where there’s lots of iron in the ground or where the ground retains moisture! Terrain (hills, moun-
tains, and buildings) may reduce the chances of good reception in certain directions. Given these factors, it is not supris-
ing that the best ECNA loggings are either from rural or coastal locations, and that many urban DXers have gotten
into the habit of DXpeditioning to remote rural locations to enhance their chances.

One additional observation: DXers to the north and west of the Great Lakes have noted enhanced reception
to the Caribbean and points south. So if you can’t afford Atlantic beachfront real estate, try looking for a big lake!

EQUIPMENT

Your receiver must be able to tune split frequencies. Most Eastern hemisphere broadcasters follow the
9 kHz channel plan (531, 540, 549 etc.), and not the 10 kHz standard used in the Western hemisphere (540, 550, 560
etc.). If you plan to drive your car to the beach for DXing, you will need an analog car radio tuner, or a radio that allows
you to choose 9 or 10 kHz channel separation. “Splits” are also a factor in LA DXing, where some stations are found
on frequencies ending in “5.” Other stations will periodically drift 1 or 2 kHz off frequency.

The ability to tune a little above or below the actual frequency is an important way to dredge up the weak
audio of a DX signal under a more powerful co-channel or adjacent station. Not all receivers that can tune splits actu-
ally bring in distant stations due to poor selectivity. Unfortunately, many of the newest DX machines which perform
so brilliantly on SW often prove disappointing on MW. A choice of several bandwidths employing filters are highly
desirable in a receiver. MW club newsletters give instructions for modifications or tips on where to get the job done.
Highly regarded receivers, as seen in logging reports to NRC's DX News, are older tube radios like the Hammarlund
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HQ-180A (1 have the HQ-150) and SP-600 or the Collins R-390A. Modern communications receivers like the ICOM
R70 and R71. Kenwood R-1000, 2000 and 5000, NRD 515 and 525, and Yascu FRG-7 are also used. The Sony ICF-
2010, usually slightly modificd, appears to be growing in popularity among MW DXers. The inexpensive GE Super-
Radio, still available in some markets, has proven to be an adequate receiver for those with low DX budgets.

The antenna is critical. Some of the newer receivers tend to overload on MW when any outboard antenna sys-
tem is attached, especially when in the vicinity of local MW transmitiers, so a manual RF gain control is an important
plus. Beverage antennas give the best results, the only draw-back being the need for considerable space. Those who
construct S00 meter beverage antennas need to carefully consider the terrain and weather, as others have had to deal
with deep snow, desert wildlife, swamps, off-road vehicles, and curious police officers!

In the absence of a beverage, a loop antenna is a necessity. A ferrite rod or a wire-wound “air-core” loop is
used inside your shack, can be tuned and has the ability to “null” dominant signals as the user rotates (and tilts) the
antenna. The beverage is the most directional of the two, but the loop can be easily rotated at will. I have had good
success with a ferrite rod loop less than 2 miles from my local stations. Many portables have a built in ferrite rod so
at the very least try turning your radio in different directions for nulling. Your whip antenna will probably not give
you good DXing results.

A regular random-wire antenna is less effective than a beverage or loop, but go for it if that’s the best you
can manage. Some DXers have built phasing units to combine properties of a loop and a long-wire, or multiple long-
wires, 10 obtain especially sharp nulls. You are advised to read the various NRC/IRCA reprints on phasing units, loops,
and other aspects of antenna design.

While good equipment is critical, there are enough stories about amazing receptions on the car radio during
rush hour to give encouragement to the owner of any receiver!

TIMING

The daily “window” for TA receptions begins at local sunset and continues up until Europe/Africa sunrise.
There are cases of TA reception well before local sunset and after ransmitter sunrise, but the best time for TA DX is
generally during the hour after local sunset when potentially interfering domestic stations to the west are still in day-
light. As is the case on the Tropical Bands, peak TA reception is often enhanced at receiver sunset (2100-2300 or trans-
mitter sunrise (0400-0600). Caribbean and Eastern South American catches are possible at local sunset as well. Central
America, the Caribbean and Venezuela/Colombia are heard throughout the evening, but also after local sunrise when
during certain months of the year (April to September), the transmitter may still be in darkness. African stations fade
out later than Europeans in Spring/Summer momings. Sunsey/Sunrise charts or equivalent computer software are essen-
tial in understanding these phenomenon.

Some domestic stations are off the air between 0500 and 1200, which means that DXers will find distant
receptions possible on these frequencies during this time. Even stations that are normally on the air 24 hours will occa-
sionally sign-off in the middle of the night for maintenance and testing. While this could happen on any night, the best
time to look for temporarily open frequencies is 0500-1200 on Mondays. Sundays and Saturdays are also possibili-
ties. Until the Gulf War began, CBC English stations on clear-channel frequencies (740, 940, 1550) would leave the
air every moming between 1:15 and 5:00 AM local time, and it is possible that CBC will return to this schedule in the
face of tightened budgets.

MW DXers generally expect international DX to appear in September and last through April. Even so, most
nights show little TA activity, so prepare to be very patient. The reception of stations south of the equator (Chile,
Brazil, New Zealand) should theoretically be possible in summer (their winter), but ECNA receptions of these are
quite rare.

The A-index has always been considered the most useful predictor of DX conditions. A high A value (10
plus) announced on time station WWV (2.5/5/10/15/20 mHz) at 18 minutes past every hour, generally indicates that
reception to the south is more likely. Low values, particularly if they have been reported for several days in a row,
may favor TA receptions. At my location, if CBJ- 1580 (or any other Eastern Quebec or Maritime station) is coming
in well before my sunset, good high-latitude conditions toward Europe are indicated. If CBJ is inaudible, and I'm hear-
ing daytimers on 1580 to the south, I figure that TA prospects are limited. Some DXers note the early arrival of east-
ern Caribbean stations on 640, 780, 1100 as evidence that conditions will favor the south through the course of the
evening. Those with propagational insights from tropical band listening and 160 and 80 meter amateur operations
should find their knowledge generally applicable to medium wave.

To visualize the significance of the A-index for DXing, simply think of the auroral “northern lights™ as a
“blanket” in the upper atmosphere spreading south. The skywave signals of stations immediately under this blanket
get absorbed by it, and lose their ability to propagate over distance. Meanwhile stations to the south slip in under the
leading edge of the aurora at a low-angle, sometimes resulting in a normally powerful clear-channel station all but dis-
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appearing under a distant Caribbean or LA station. Many DXers believe that the actual south-to-north propagation of
signals originating at equatorial latitudes is enhanced during auroral conditions. Auroral conditions are often observed
during October and March. If you ever sce the northern lights, head for your receiver! The shortest path between ECNA
and Europe actually crosses the ocean at a high latitude, so northern European stations are especially susceptible to
auroral absorbtion, and southern European/African stations less so. If you are located to the north you may hear north-
em Europeans best, but Southern Europeans and Africans are still possible under auroral conditions.

MW DXers often comment that a great Latin American DX night often begins with what appears to be a dead
band, with normally dominant stations sounding watery, dull or weak, and ends with the suprise of LA stations boom-
ing in.

In addition to low A-index values, another tip-off for TA conditions involves checking for “hets” on reliable
indicator channels such as 1521 (Saudi Arabia) and 891 (Algeria) kHz. Since good TA openings are often frequency-
selective, check for hets at the low end and high end of the band. If a swong whistle is heard on the high side of WWKB-
1520 or WLS-890, chances are that other splits are trying to get through. TAs at the high end are more common. The
Saudi station is quite powerful, and can be heard in the vicinity of Buffalo’s WWKB-1520. Be careful, however, for
interference from a nearby TV produces a light “buzz” on splits. With experience you will learn to tell the difference.

The eleven year solar cycle has a bearing on international DX. The quieter the betier for TAs, the more auro-
ral the better for LAs. But broad generalizations are suspect, for 1978 was my best year for TAs, but 1989 and 1990
have been disappointing. Most of us only DX at odd intervals, so we often “discover” good conditions for TA or auro-
ral DX by pure chance. On any given night, something unusual may be happening, and the best way to find it is by
checking out the band!

TOOLS

As a multi-band DXer, I find it hard to memorize station schedules, path of darkness or grey-line windows,
so I try to have the information I need close at hand. The World Radio TV Handbook provides MW frequencies, sched-
ules, identification announcements and interval signals, powers, SW parallels, addresses, and verifications signers.
NRC’s DX News or IRCA’s DX Monitor, each published about 30 times per year, are filled with hot tips and strate-
gies (see addresses at end of article). The NRC AM Log contains domestic schedules, networks, program and language
notes. NRC's Canadian-American Night Pattern Book shows directional antenna patterns of North American and
selected Mexican/Caribbean stations, but is sadly dated. The /RCA Mexican Log is a very detailed list of stations, net-
works, and schedules. IRCA Foreign DX Reference is a summary of ECNA and WCNA receptions of international
stations during the past year(s). IRCA AM-FM Almanac (5th Edition), is a recently published compendium of just about
anything related to MW DXing, including a section on MW foreign DXing. Sunrise/Sunset Charts or the DX Edge (or
equivalent computer software) are essential for determining the sunset/sunrise terminator and specific sunrise/sunset
times at target stations for any calendar date. Other tools include: Spanish-English, French-English, and Portuguese-
English dictionaries, a good atlas, and a world almanac (for name of currency, current political leaders, national hol-
idays, etc.). Reprinted articles concerning a variety of subjects related to MW DXing are available from the NRC
Publication Center and the IRCA Reprint Center. Try to obtain a recording of national anthems from your library or
music store. These are usually played at s/on and s/off times. An excellent reference is National Anthems of the World
(edited by Martin Shaw, Henry Coleman and T.M. Cartledge) which can be found at better public libraries. It also
pays 10 be current with different world pop musical styles, like High Life, Salsa, Ranchera, Reggae, etc. I also find it
very helpful to have a digital shortwave receiver next to my old Hammarlund so that SW frequencies can be checked
for MW parallels. A tape recorder is indispensible for later interpretations of identifications in unknown foreign lan-
guages. SW DXers will be interested to learn that NRC and IRCA accept recordings as an alternative form of verifi-
cation.

GENERAL COMMENTS CONCERNING VERIFICATIONS

In recent years I've noticed fewer mentions of verifications of foreign broadcasters in the pages of NRC'’s
DX News. This may mean that the veterans have already gotten all the QSLs they need, that newcomers are less inter-
ested, that taping is preferred, or that the response rate is way down. In any event, all of the lessons you've learned
concerning shortwave QSLing strategies hold true and more so for MW DXing. Except for the admonition to write in
the station's local language, I will not review QSLing stategies here. Even so, Scandinavian DX clubs report a great
deal of correspondence is being received from Central and South America by those who keep at it.

MW DXers can expect a quick QSL response from governmental broadcasters in Europe. Most Caribbean
stations are generally good responders, though a follow-up may be needed. Central American, South American, and
African stations take the greatest persistance of all.
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TARGETS

Most of the intemnational DX targets that are listed below reflect the actual reports of hard-core ECNA MW
DXers during the last two years, as reported in DX News (NRC) and DX Monitor (IRCA), and from DX Onuario
(ODXA). Please note, however, that the following information may change without notice, due to political turmoil,
hurricanes, or equipment break-down.

Abbreviations: HS = Home Service; ES = External Service; SW = shortwave; IS = Interval Signal; // = par-
allel; DT = Dutch; EN = English; FR = French; SP = Spanish; PT = Portuguese.

Synchro = several or more stations with high or low powers on the same frequency with the same program.
If you notice an odd pattern of fades on a signal, it may be two synchros with separate fade patterns.

EUROPE

In addition to their shortwave operations, many of the governmental broadcasters in Europe transmit their
international service on powerful MW transmitters. This means that a DXer can look for shortwave parallels as an aid
in identifying a particular mystery station. But it also means that a station with a program in French, for example, may
not be from France.

ALBANIA Radio Tirana is one of the easiest targets from Eastern Europe, because of high power with good punch
and ideal split frequencies. The ES is on 1395 (1000 kW, 0500-2400), and 1215 (500 kW, 0400-2200). Also heard
on 1458 (500 kW, 0400-2300). Different languages, check WRTH for likely SW parallels, and listen for RT’s
well-known trumpet IS.

ANDORRA A commercial station once active on 701 that could be heard in North America is now dismantled. Recent
reports are that a new operation may soon begin on 819.

AUSTRIA There are several good splits to work on: 1476 (600 kW), 1026 (100 kW), and 585 (240/600 kW). 1476 is
most often reported; all are 0500-2310.

AZORES While its outlets are low-power, some of them get through to ECNA. 693, 837 and 1566 have been reported
in ECNA. .

BELGIUM The ES on 1521 (600 kW, 0500-2230) is the best bet, but the DT HS on 927 (300 kW, 0430-2245, 0530
Su), and the FR HS on 621 (300 kW, 0430-2240, 0530 Sa/Su) are also possible.

BULGARIA High power HS outlets are 576 (500 kW), 594 (250 kW), 747 (500 kW), 828 (500 kW, 2nd HS program),
1161 (500 kW), 1224 (500 kW, sometimes parallel with SW ES), and 1296 (150 kW). All 24 hrs. It may be pos-
sible to hear parallels to the HS on 7670 and 11660 kHz, although these operate less than 24 hrs. -

CZECHOSLOVAKIA 1521 (600 kW, HS, 24 hrs) is sometimes reported here, instead of Saudi Arabia. Also heard on
1098 (750 kW, 0300- 2300 0500 Su) and 1287 (300/400 kW, 0400-0640 0600-0640 Su, 1400-2310 Radio Free
Europe; and 1300-1400 ES)

DENMARK There is one medium wave outlet of Danmarks Radio Kanal Tre (channel 3) on 1062 (250 kW, 0355-
2310).

FAROE ISLANDS Utvarp Foroya 531 (200 kW) is in Danish. The schedule is as follows: 0715-1400, 1700-2100 M-
F, 0715-1600, 1830-2205 Sa, 1000-1900 Su. The station has been heard in Canada, and is said to have an EN
weather report at 0800. CJFT-530 (Ft. Erie, ON) will shift to FM as of 10/91, but another

Ontario station may take its
place, so look for this one istener
now! - QSL Dear list
FINLAND 963 (600 kW, 0300- card No. 20 We thank you for yourfl:ePOﬁ
2200 M-Th, 2300 F/Sa, (photo: Sverre Bergl) and are pleased to confirm
0400-2200 Su). Not often that you have heard ,
reported. Radio Norway Internationa
FRANCE Stations are regulary
heard from France on . ( . l ' q 1
Network B: 1557 (300 kW), Wz H .= 10 P o
1377 (300 kW), 1206 (100 L L e 7 TDATE| MONTH | YEAR

kW), 837 (200 kW), and 711 Nis Engogaard bas made

i s 4
Su, including programs for O Norwey dates
foreign workers 0530-0600, backlothe earl Bme an
2100-2200); and Network A importantsource Bl <P ikbimgggmgfm?m
on 675 (600 kW), 1161 )
(100/200 kW) and 162 (2
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Mw) (24 hrs except 0005-0358 Tu). o
162 is one of the most reliable LW TA ('")
signals. i

GERMANY Stations on 783, 1044, 1323 | "

and 1575 are from the former GDR.

1593 (WDR is one of the easiest TAs, A RadiodifusSo Portuguesa agradece e verifica o relato de escuta

24 hrs with 800/400 kW), 1539, 1422, referente 3 emiss3o transmitida no dia 27 39 A4 |28 ente

11:269v 113197 (EE langrltl:dglc :JS Armuid as & v e 83 0[0 TMG, na frequéncia ge _6__._55 kHz banda
orces INetwork re eavin c

air soon), 1107, 1017, 936, 828, and doA0metro, emiad ”’ﬁ&m‘é“.r_w—‘

756 are from the Federal Republic. With //0 W7 V)

the consolidation of media services fol-
lowing reunification, the operations are
going through identification, network, GABINETE DE RELACOES PUBLICAS — Av. Eng®. Dusrte Pacheco, 5 — 1000 Lisbos — Telex 64774
and schedule changes.

GREECE 1044 (150 kW) in Macedonia has been reported, though rarely. Also rare is VOA on 792 (500 kW, approx.
1700-0700).

HUNGARY The following have been reported: Magyar Radio, Program II, 0330-2315 (0500 Su), on 1251 (500 kW)
and 1341 (300 kW). Also check 1188 (135 kW).

IRELAND Listen for EN on 567, (500 kW, 0630-0048), 612 (100 kW, 24 hrs). Adantic 252 (500 kW, 24 hrs) is a new
longwave target with EN pop music.

ITALY WRTH shows Radio Uno (0500-2230) and Notturno Italiano (0500-2230) on 846 (540 kW). 1116 (150 kW)
and 1332 (300 kW) have also been reported.

LUXEMBOURG: RTL 1440 with 1.2 Mw is a possible “even” TA (1900-0300 EN). The s/on time in other languages
not clear in WRTH. LW 234 is 24 hrs in FR.

MALTA Two stations share the same 600 kW 1557 transmitter, but 1991 WRTH shows conflicting use: Radio Monte
Carlo (0600-0800, // 9765); Deutsch Welle (0400-0550, 0700-0750, 1200-1800, and 1900-2120, with many SW
parallels).

MONACO Two stations share the same 1 Mw 1467 transmitter, but 1991 WRTH shows conflicting use: Transworld
Radio (0430-0515, 1945-2350); Radio Monte Carlo (0500-1830 with Arabic). RMC also uses 702 (300 kW, 0530-
1830 in Italian).

NETHERLANDS All are possible: 675 (120 kW, 0600 - 2300, 0700 Su). 747 (400 kW, 24 hrs). 1008 (400 kW, 0800-
2130 Tu-Fr (2200 Sa, 2140 Su, 2100 Mo).

NORWAY Easily the best high-latitude TA on a good split. Many DXers use this as a beacon. Norsk Rikskring-kast-
ing (NRK) 1314 (1.2 Mw, 24 hrs in Norwegian) can be heard on the coast before local sunset and through the
early evening well inland.

POLAND Most often reported is 1503 (300 kW). 1206 (200 kW) is also possible. Schedule in 1991 WRTH is not
clear.

PORTUGAL Also an easy low-latitude TA, with various targets, but note that Spain and Portugal often have stations
on the same frequencies, so be sure that you can identify the language in use. Antena 1 666 (135 kW and syn-
chros, 24 hrs) has also been heard by some on the “even” TA frequency of 720! Rddio Comercial is also a good
prospect on 1035 (135 kW) and 1062 (100 kW), both 24 hrs, and 783 with 50 kW (0600-2400). Look for Radio
Renascenga, of SW fame, on 594 (100 kW, 24 hrs). Others heard include 567, 693, 756, 1562, and 1575.

ROMANIA 756 (400 kW, 0500-2200

includes some ES programs); 855 10 BEST TA BETS 10 BEST LA BETS
(1.5 Mw, 0500-2100); 1152 (950 (see listings for schedules)
kW, 0500-2100) have beenreported. |, - \opyay 1314 1.CUBA 710
Also possible are 558 (200 kW,
2. SPAIN 774 2. MEXICO 730
0400-0600, 1400-2200, 0600-1100
R 3. PORTUGAL 666 3.NETH. ANTILLES 800
Su); 1053 (1 Mw, 0400-0600, 1400-
2200, 0600-1100 Su): and 1179 (200 4. ALGERIA 891 4. ANGUILLA 1610
KW '24 hrs). ' S.GERMANY 1593 5.BAHAMAS 810
SPAIN An easy low-latitude TA coun- 6. SENEGAL 765 6. CAYMAN ISLANDS 1555
. . 7. ALBANIA 1395 7. VENEZUELA 670
try, with a range of high power tar-
. 8. YUGOSLAVIA 1134 8. COLOMBIA 770
gets, and occasional low power
stations making it across. The best 9. SAUDI ARABIA 1321 9.ST.KITTS o 825
has been Radio Uno 774 (60 kW the 10. MONACO 1467 10. TURKS AND CAICOS 1570
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highest power among multiple “synchro” sites). Radio Uno is also on 585 (500 kW), 684 (500 kW), 738 (500
kW), 855 (125 kW the highest power synchro). In past years SER synchros, with low power on 1584 and 1602,
have been heard. Other reported frequencies: 612, 621, 727,837,918, 999, 1107, 1134, 1179, 1224, 1413, 1476,
1485, 1503, 1521 and 1539. Local and regional programming can be heard 0655-0659, a good time to seck site
IDs.

SWEDEN Your only chance is 1179 (600 kW, HS 0450-1600 and ES 1600-0130) during high-latitude TA conditions.

SWITZERLAND German 1566 (300 kW) is most often reported (0500-0700, 1600-2400). Look for FR on 765 (600
kW, 24 hrs). Senegal’s Afro-pop mx is very distinctive, if you are worried about confusing the two. Also Italian
on 558 (300 kW, 24 hrs).

U.S.S.R. Difficult, but stations have been heard on 1089, 1143, 1215, 1386, and 1548. Listen for the distinctive Mayak
IS of SW fame, but be aware that various rcpublican services are now carving out separate slogans and Interval
Signals.

UNITED KINGDOM The BBC has several services, each with high and low power synchronized transmitters: Radio
One on 1053 and 1089 (150 kW, 0500-2300); Radio Three 1215 (100 kW, 0655-0035, 0005 Sa/Su); and Radio
Five 693 and 909 (150/200 kW, 0600-2400). Some of these networks are expected to go commercial in the near
future. BBC WALES can be heard on 882 (100 kW, 24 hrs). BBC Ulster NORTHERN IRELAND is on 1341
(100 kW, 24 hrs).

VATICAN CITY Vatican Radio is well heard with a wide array of languages on 1530 (300/600 kW, 0250-1100, 1400-
0100) and 1611 (15 kW, 0310-1000, 1700-2100), with SW parallels shown in the WRTH. These may actually be
24 hrs. 1530 gets out very well.

YUGOSLAVIA Another easy shot at Eastern Europe is RTV Zagreb, frequently heard with western pop music on

1134 (1.2 Mw) // 1o the weaker signal on 1125 (300 kW). WRTH says schedule is 0400-2305, 24 hrs on Saturdays,
although monitors report 24 hrs every day. These two transmissions are from Croatia, so keep an ear out for
“Hrvatska” the Serbo-Croat word for “Croatia.” 882 Titograd was reported in 1988.

INTERNATIONAL WATERS/EURO-PIRATES The famous Radio Caroline 819 is now off the air, probably for
good. Low-power Western European pirates can be found above 1600 kHz, but none have been reported by ECNA
DXers. According to recent reports, pirates are now on the rise in the USSR, probably with lower powers.

AFRICA
If you get any TAs at all, you should get at least one from Africa. Several outlets get out very well. Only the
most likely countries are listed here.

ALGERIA One of the easiest TAs of all is 891, (300/600 kW, 24 hrs, and frequently audible as a het against WLS.
531 (300/600 kW, 24 hrs) is heard also. Listen for Koranic recitations.

CANARY ISLANDS COPE 882 (20 kW, 0700-2400) often produces a het against WCBS, but other outlets can be
heard in spite of low power once Spain is in daylight, such as RNE-1 621 (100 kW, 24 hrs) RNE-5 747 (20 kW,
24 hrs), COPE 837 (10 kW, 0500-0100) and RNE-5 1098 (2 kW, 0800-2300). These are Spanish networks, so
you will really have to dig for a local ID.

EGYPT 864 and 1107 are occasionally reported. Schedules were in flux during the Gulf War.

GUINEA Conakry 1404 (200 kW, 0600-0800, 1200-2400, 0800-2400 Su) was once very easy, but seems to have lost
much of its “punch.”

LIBYA 1251 and 1125 and // SW, listed as 1745-0430.

MAURITANIA 1349 (50 kW, 0630-0100, FR, AR and local languages).

MOROCCO RTM 1044 (300 kW, 24 hrs) is most frequently reported, along with “Medi Un" 612 (300 kW, 0600-
0100 // 9575 0800-2100); also look for 594 (100 kW, 24 hrs), RTM 999 (10 kW, 24 hrs), 1053 (600 kW, 24 hrs)
and 1197 (20 kW, 0600-0100, FR, EN, SP).

SENEGAL Dakar 765 (200 kW, 0600-2400 0700 Su) is a strong low-latitude split for those outside of Detroit and
New York, heard this past season by DXers in Manitoba. FR language, with Afro-pop music. By the way, this is
one of the best WCNA TA bets.

SIERRA LEONE SLBS 1206 (10750 kW, 0558-2315 // (at times) 5980 and 3316 SW). Less frequently reported in
recent years.

TUNISIA Sfax 1566 (1.2 Mw, 1600-2330) check // 7475. Arabic programming.

ASIA
Yes, a TA from this continent is very possible because of—

SAUDI ARABIA on 1521 (2 Mw, listed 0300-2300, but reportedly with extended hours during the recent Gulf con-
flict). The het against 1520 is quite strong through most of the winter months. Listen for recitations from the Koran
and Arabic prayers (which should never be referred 1o as “chanting” or “wailing™). 1512 (1 Mw) has also been
heard.
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ISRAEL 738 (1.2 Mw, 0300-2215), TURKEY 1017 (1.2 Mw, 24 hrs), and the BBC OMAN relay 1413 (750 kW, sce
latest BBC sked) are also long-shot possibilities. Special Note Concerming Long-Wave TA Receptions:

CARIBBEAN
There are lots of countries here that you’ll never hear on SW, with EN, FR, DT, SP, and Creole. Some are
easy; some will take years of patient effort.

ANGUILLA By far and away, one of the easiest Caribbean stations is the Caribbean Beacon on out-of-band 1610 (50
kW), with EN religious programs. If it’s coming in well, try for // 690 (15 kW). A good verifier. Tele-evangelist
Gene Scott has reportedly purchased the Beacon and is simulcasting his TV audio on the Beacon and // KVOH
9785 SW. R. Anguilla 1505 (1 kW, 0930-1800, 2100-0210) is reported during auroral conditions.

ANTIGUA VOA 1580 (50 kW, 0000-0200, 1000-1200). Watch for its open carrier around 2350, followed by VOA
EN programming. Noted in parallel with 5995. Commercial ZDK 1100 (10 kW, 0900-0504, 0956 Sa, 1426-0204
Su) and the religious Caribbean Radio Lighthouse 1165 (10 kW, 0925-0230) are good possibilities.

ARUBA Stations listed on 960, 1270, 1320 and 1440 are rarely reported outside of Florida. 1320 IDs as “Canal
Noventa”.

BAHAMAS ZNS-1 is widely heard on 1540 (20 kW, 24 hrs), especially during auroral conditions. ZNS-3 on 810 (1
kW, 24 hrs) can be heard with WGY nulled. The station has not been responding to verification requests in recent
years. ZNS-2 1240 (1 kW) is a tough target. ZLS, a morse code beacon, is now on 526 and being widely heard.

BARBADOS CBC 900 (10 kW, 0855-0500) and VO Barbados 790 (20 kW, 0900-0500). Both tough due to domes-
tics, Cuba and Mexico.

CAYMAN ISLANDS Radio Cayman is fairly easy to hear on 1555 (10 kW) and 1205 (1 kW). WRTH schedule is
1100-0400, but it is often on later than this. Caribbean accented EN with pop music. A good verifier.

CUBA For most DXers, Cuba is more obstacle than target. Radio Taino 1180 (also check 830, 1040, 1100) is easily
heard with programming in EN and SP. Most other Cuban stations come in bunches, an easy one being Radio
Reloj 760 whose programming consists of continuous news over the sound of tick-tick and “RR" [Ds every minute
in morse code. When you get one Reloj, look around for others. Radio Progreso can be heard on 640,

660, 740 and 880. Radio Rebelde is currently an easy one on 711 (perhaps deliberately
drifted o interfere with Miami's anti-Castro WAQI-710). Rebelde
programs can be heard on // 5025 and 3365v SW.
The big hint for identifying Cubans:
no advertising, but great
music! Call letters are
rarely heard, except on
840 “Dobleve” (“W").
Cuban networks are now
in a state of flux, with some
stations reducing power and
limiting hours of operation,
or carrying other networks
during midnight hours.
According to Amie Coro
(Radio Habana's “DXers
Unlimited™), Radio Progreso
stations sign off at 0500, munic-
ipal (local) stations at 0100, and
provincial stations at 0400.
Cuban verifications are possible,
but are often non-specific and may
take many months. Arnie has
offered to be a conduit for MW
QSL requests, and according to
Harold Sellers of ODXA, he is

GRANDE
TERRE

Points & Pitre

Modulstion d'emplitude
Points & Plre Amouville
40 Kw - 640 KHZ

Basse Terre
4 Kw - 1420 KHZ

BASSE TERRE

B8.P. 402 POINTE & PITRE

trying to encourage site iden- GUADELOUPE Charre edatenon o F
tifications at sign-off time. Yektiusion de Fronce Poirte & Pire 83,8 MHZ
GUANTANAMO AFRTS 1340 | o o Baeliy % Mz
(250 W, 24 hrs), a challenge! & ) )
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DOMINICA DBS 595 10 kW (0930-0230, 0955 Su) can be heard during auroral conditions.

DOMINICAN REPUBLIC There are several opportunities to hear the DR. R. Amanecer 1565 (5 kW, 1000-0300) is
a religious station with SW // 6025. This one verifies. Also look for R. Clarin 860 (50 kW, last reported SW //
9950), R. Central 1040 (10 kW, 24 hrs), R. Mil 1180 (10 kW, 0930-0500), R. Continental 890 (5 kW, 0930-0600),
and R. Universal 650 (20 kW, 24 hrs).

GRENADA R. Grenada 535 (20 kW, 0957-0400/0200Su) is on a good split, if your receiver wnes this low!

GUADALOUPE RFO 640 (40 kW, 24 hrs) can be heard during auroral conditions. Listen for FR under Cuba and
Venezuela. Difficult, but possible, if you keep looking for it.

HAITI La Voix Evangelique is on two channels: 1030 (10 kW, 0900-1000 & 1900-2200 SP, 1000-1300 2200-2300
EN) and 840 (10 kW, 0900-0200 Creole and FR), with religious programs. A recent QSL leuer explains that these
stations are currently operating with earlier s/off times due to high cost of generator fuel. 840 was heard with
Christmas music, and “Amazing Grace” IS during evenings in December, 1990. St Lucia also has FR on this fre-
quency, so listen carefully for IDs.

JAMAICA There are two networks, both easily heard. JBC's Radio One is on 700 and 750 (10 kW, 24 hrs), heard
well at night and at sunrise with Caribbean accented EN, reggae and other pop music, ads, talk shows, etc. RIR,
with similar programming, is heard on 720 (10 kW), and 770 (5 kW). It also gets out quite well on 580 (10 kW,
24 hrs). JBC doesn't seem to verify, but QSL cards have been received from RJR.

MARTINIQUE R. Caraibes 1090 (20 kW, 24 hrs) has been heard on rare occasions, in FR.

MONTSERRAT Stations on 740, 885, and 930 were hard hit by a hurricane a few years ago and are off the air. Reports
indicate that R. Antilles 930 is under construction with 80 kW, and will ransmit BBC, VOA, RCI, and Deutsche
Welle programs.

NETHERLANDS ANTILLES A real powerhouse is Transworld Radio 800 (500 kW), with religion in SP, PT and
EN. Daily schedule is 2159-0430, 0659-1258 (later on Sa and Su). Excellent verifier. PJZ, Radio Z-86 860 (10
kW) has not been reported in some time, but programs are in Papiamento, a Caribbean form of DT/SP.

PUERTO RICO A glance at the NRC night pattern book shows why Puerto Rico is so hard to hear: most station pat-
terns are directional away from the continental US. Scandanavian DXers hear more PR stations than we do. A
good prospect is WIAC 740 (10 kW), which since the big hurricane has been apparenty less directional. WRTH
says 0859-0400, til 0600 Fr and Sa. WKAQ “Radio Reloj" is a good target on 580 (10 kW) and WQBS (5 kW)
is worth checking for on 630.

ST. KITTS A good country for splits. Radio Paradise 825 is widely heard in EN (50 kW, 0900-0400, Sa 0500). Voice
of Nevis (or VON) 895 (10 kW) is a new station on the island of Nevis, but not often reported. ZIZ 555 (20 kW,
1000-0400) is another split, not reported lately.

ST. LUCIA SLBS 660 (10 kW, 0925-0300) in EN and Creole is sometimes reported. There is a 1 kW relay on 625.
R. Caribbean International 840 (20 kW, 0500-1900) in EN and Creole with pop music is only possible at sunrise,
due to limited schedule, but it may resume late night operations in Patois/EN quite soon.

ST. VINCENT NBC 705 (10 kW, (0930/1000Su-0300/0400FrSa/0200Su) is a split that sometimes gets through under
auroral conditions.

TRINIDAD AND TOBAGO Sometimes heard on 730 (20 kW, 24 hrs). Less likely on 610 with 50 kW (0845-0600)
—reported by Medium Wave News (UK) to have shifted 0 620 as of 3/91.

TURKS AND CAICOS There are two chances to hear this island group, one fairly easy, the other much more diffi-
cult. The Atlantic Beacon 1570 (50 kW, 24 hrs) has been heard in WCNA with US-based religious programs from

A /zcnsu \ .

‘Radio ‘Paradise 8'25 PRTY HC GOSPEL VOICE OF THE EASTERY CARIBBEAN

Gistian Rgdio for” the Garibbean, ST. KITTS IS THE “MOTHER ISLE” OF THE CARIBEEAN,

P.0. BOX 423, ST. KITTS. u.I. TEL.: 809-465-3221 ALONG WITH NEVIS - ONE STATE, AND LIES AT THE
NORTH-EASTERN END OF THE ISLANDS,

SIGN ON 05.00 AST 09.00 GMT AND
PROGRAMS 19.5 HOURS DAILY

DISCOVERED BY CHRISTOPHER COLUMBUS IN 1492, 33
MILES LONG AND 6 MILES WIDE, CENTRAL  MOUNTAIN
RANGE CLIMAXING AT 3,792 FT. POPULATION OF 47,000

THE BEST CLIMATE 24 HOURS A DAY, 7 DAYS A WEEK,
4 WEEKS A MONTH AND 52 WEEKS A YEAR.

COME TO ST. KITTS - NEVIS

IVAN A. D. HAMILTON
Engineer
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RADIO JAMAICA 11th December 1g33
RJ R -AM (The Supreme Sound) y Renf
NAGGO HEAD (Kingston and environs) 720 KHZ (10,000w) |  Dearnii t8Ralihs
*fONTEGO BAY 550 KHZ (5,000w) This is to confirm your report of reception of
SPUR TREE (Near Mandeville) 770 KHZ (5,000w) Radio Jamaica on a frequency of.... 25 0KBZ
GALINA (Near Port Maria) 580 KHZ (10,000 w) on 13th December 1982
CAPITAL STEREO | e i satterogunm v
broadcast by us.

KINGSTON 92.7 MHZ AND 95.7 MHZ : Y I

Radio Jamaica Ltd., /%%

32 Lyndhurst Road, hief’Engineer,

P.O. Box 23, RADIO JAMAICA LTD.

: Kingston 5, Jamaica
Telephone: 926-1100 Cables: Broadco

its transmitter on South Caicos Island. It verifies from a US address. Radio Turks and Caicos 1460 (2.5 kW, 1100-
0400 0315 Su) has been heard as far north as New England along the coast, but rarely inland.

VIRGIN ISLANDS (US) Very tough. Best chance is WVWI on 1000 (5/1 kW, 24 hrs, 1000-0400 SaSu), heard in
Florida in 1991.

VIRGIN ISLANDS (British) ZBVI 780 (10 kW, 1000-0200, 1100-0100 Su) is often heard in early evening hours,
before WBBM comes in. Recently reported in DX Ontario to be signing off at 0400, with a new 5 kW transmit-
ter, hoping to go to 10 kW soon.

CENTRAL AMERICA

BELIZE Once an easy split on 834, Radio Belize is now much harder on 830 (10 kW, 1100-0600). A good verifier.
VOA has relays on 1530 and 1580 (50 kW, 0030-0400, 1200-1430), according to a recent VOA schedule, with
likely SW parallels (but note that VOA Antigua is also on 1580).

COSTA RICA A variety of commercial outlets are audible on 530, 670, 730 (R. Reloj is also 4832 and 6006 short-
wave), 760, 980 (the old R. Impacto), and 1120 (as high as 1127).

EL SALVADOR YSS, Radio Nacional, on 655 (10 kW) is widely heard between and WSM and WFAN with music
and time checks, although not as frequently as in past years. I heard their full data network s/off at 0400 in 11/89.

GUATEMALA TGW 640 (50 kW, 1055-0600) used to be commonly reported. Its signal was extremely over-modu-
lated when I last heard it 8 years ago. Radio Cultural is sometimes reported on 730 (10 kW (0955-0730 / 3300
and 5955 SW) with SP and EN.

HONDURAS A country with many drifting stations, so unlisted splits that you may discover might be Honduran. LV
de Honduras, HRN, 670 (1 kW) is the one most often reported. Stations on 880 (10 kW) and 890 (10 kW) are also
reported. Recent splits include: R. Paraiso 1162, R. Latina 1255 and R, Danli 1372.

MEXICO Mexico is, of course, fairly easy to hear on some channels, but also provides a great challenge on others. -
XEX 730 (100 kW) is heard regularly, in spite of Canadian interference. XEW 900 (250 kW), XEQ 940 (50 kW),
and XEWA 540 (150 kW) are also regulars in many US locations. XERF 1570 (250 kW) is a high power “bor-
der blaster” with programming in EN for US listeners. At least one SW parallel comes into play, as XEEP 1060
(6185 kHz) is frequently heard under KYW (also a great music program in morning hours). IRCA has produced
an incredibly detailed Mexican log, based upon observations from border areas, correspondence with Mexican
networks, as well as travel loggings. The log indicates call letters, networks, hours of operation, and transmitter
powers. There is a major shift in frequencies taking place in Mexico, with many stations now switching to US
clear channels. XESFT 780 is one such station not far from the Texas border that is now heard under WBBM.
What additional challenges after hearing a few from Mexico? See what you can hear from the various Mexican
states, such as XEDM 1580 in Sonora and XED 1050 in Nuevo Leon.

NICARAGUA Since the change of government in late 1990, the broadcasting scene has been in a state of flux.R. 19
de Julio 555 (10 kW, 1100-0400) was heard for many years on this split, but less so recently. R. Ya was well heard
this past season on 601 (10 kW, 1000-0600), but has now settled on 600. Jeff White in DX Ontario reports that
out of power Sandanistas are using equipment removed from R. Nicaragua SW for R. Ya. Other stations reported
include R. Catélica 720 (10 kW, 1200-0400) and R. Sandino 750 (50 kW, 1000-0600).

PANAMA The only one I’ve heard in the northeast is R. Nacional on 770 (10 kW, 24 hrs). R. Nacional 1015 (3 kW)
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is a split that is heard on occasion.
CANAL ZONE US forces’

Sector Sabana Grande
CARACAS - VENEZUELA

Southern Command Network 790

the country. Is located in the capital city of
Caracas. A city of 3 million hab. 2350 Ft. Abo-
ve sea level, yesr round temp. 74°F. Called the <
city of eternal spring. R. Rumbos has been firs:
in National Audience for many years as well as .;}
the network. All our programs are in Sp,

and we cover sports, news. music and fa _"_ e

. ! No.oge
10 kW, 24 hrs) is obviously quite dio » i
a chalienge. == A A T
1 g ~A, ’( .’%

SOUTH AMERICA Sum g e el RQR
ARGENTINA Perhaps your last, best . ' ARG

chance for the Southern | Ths ' o esatim yZCreRer o7 E22. K2 PN

. . 2. 1030~ (1[0 Bkdx 3} wemnmmenn - e, e
Hemisphere. Several DXErs, in | Said Garcs s e o of « s e 1 Bl
recent years, have heard Radio Work formed by more than 15 stations across §- 60>
i

Nacional on 870 (100 kW, 24 hrs)
with distinctive time pips on the
hour under WWL/WHCU.

BRAZIL In ordzr to hear Brazil, it is
necessary to give careful study to
Sunrise/Sunset charts and operat-
ing schedules, where known. DXers i
from New England or Long Island occasionally report Brazilians. The only one I have seen in the last two years
was R. Record 1000 (200 kW). The best time to listen is at Brazilian moming s/on.

COLOMBIA The full range of possibilities is extensive, but the best bets are CARACOL 810 and 700 (24 hrs, 250
kW // CARACOL SW outlets). A station that seems to have the best punch toward the NA interior is RCN 770.
Stations on 650, 760, 780, 850, 870, 890, 1040, and 1100 are frequently heard, most 24 hrs. The WRTH list of
network affiliates is very helpful to have on hand. Stations on the northern Caribbean coast get out quite well.
High-powersd CARACOL 700, in Cali, is tantalizingly close to Ecuador. Also try for MER morse code beacon
on 1685 (1 kW) before the domestic band extends to 1700 kHz.

ECUADOR Very difficult. The best bets occur when an Ecuadorian drifts off-frequency. None were reported 1o IRCA
and NRC in the last two years, though WCNA DXers have occasionally heard R. Superior 890. Wemer Funkenhauser
reports reception of Radio Catélica Nacional 880 in January 1987 at s/off. I heard my only Ecuadorian, Ondas
Orenses, on 915 at 0430 in October, 1983. It may be easier to try for the LAG beacon on 1665 (1kW).

FRENCH GUIANA RFO 1070, (10 kW), is rarely heard. WRTH says it carries Radio France's “Inter” program 24
hrs, and is not parallel to 3385/5055/6170 SW.

GUYANA Very tough. GBC broadcasts on 560 (0730-0300 irr. 24 hrs) and 760 (0800-0200), both 10 kW, // 5950 (if
on the air).

SURINAM Radio Nickerie 914 (3 kW, 0930-1700, 1930-0100), is a possibility as a split frequency. Mainly Samami
Hindi, with some DT and Javanese.

VENEZUELA A country where it is possible to heara fair number of stations, even on nights when conditions are
otherwise poor. Best bet is R. Rumbos 570/670 (100 kW, 0900-0600) from two transmitter sites // 4970/9660 SW.
Distinct door bell tones between songs. It gets in well, even if Cuba is strong on 670. Other targets: 540 R. Mundial
Perij (0900-0400), S50 R. Mundial (24 hrs), 640 Ondas Portefias (24 hrs), 700 R. Popular, 720 R. Visién Oriente
(0900-0500), 740 R. Maracaibo (0900-0400), 740 R, Caroni (tantalizingly close to Brazil!), 750 R. Caracas (24
hrs, 100 kW), 780 Ecos del Torbes // 4980 (0900-0400/0600SaSu), 780 R. Coro (new, and quite strong, with many
TCs betwesn songs, 24 hrs), 830 R. Sensacién (0900-0500), 1020 R. Mundial Margarita (quite easy under KDKA,
0955-0500), 1080 R. Barcelona, 1120 Ondas del Lago (1000-0400, 24 hrs SaSu) and 1200 R. Tiempo (24 hrs).
The NA is frequently heard at s/on, s/off and at AST midnight. Watch for AST s/ons on open frequencies in the
moming. R. Nacional is testing on 1240 (1 Mw) during limited hours, but may be off the air now due to com-
plaints of interference.

BOLIVIA, CHILE, FALKLAND ISLANDS, PARAGUAY, PERU, and URUGUAY are extremely rare. Peru and
Bolivia are only likely on drifting or split frequencies, and even when audible are usually too weak to identify.
985 Peru was heard in 1989.

NORTH AMERICA

ALASKA To my knowledge, no stations from Alaska have been heard in ECNA in many years.

BERMUDA The best bet is VSB-3 1160 (1 kW, 24 hrs), with BBC relay programming some of the time. The fre-
quency is getting more and more congested, but this station is being heard. Also on 1280 and 1450.

GREENLAND Rarely heard outside of Canada and Scandanavia, and no longer on SW. Stations on 650 and 720 are
the best bets, scheduled 1000-0300 (1100-0205 Su).

NEWFOUNDLAND A good target for this “country™ is CHCM 740, on the air 24 hrs since a commercial station
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picked up this former CBC frequency. The oldies program punches through quite nicely. As the bombs began
falling on Baghdad, CBL 740 in Toronto has gone 24 hrs, but I heard it in CBL"s null one night at 0600, so it con-
tinues to be a potential target. The station is a relay of 590 and IDs as VOCM. A good verifier.

ST. PIERRE ET MIQUELON Two small islands off the coast of Newfoundland are French territory, with their own
RFO outlet on 1375, with 20 kW. Schedule is 0930-0230 local programming, 0230- 0930 with Radio France's
“Inter” program. When this station is in, it is a good indicator of TA conditions, but don’t confuse it with France
on 1377!

TRANS-PACIFIC
These are only likely at ECNA sunrise, and are quite rare. [ have always heard that best reception possibili-
ties are at the equinoxes, but, alas, have no personal experience of this!

AUSTRALIA 738 and 774 have been reported. Use ABC domestic SW parallels to help in identifying these (see
WRTH). Great challenges are Radio for the Print Handicapped (RPH) outlets on interfere<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>