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STATION DESIGN FOR DX

PART IV —(a) Propagation Quirks and (b) Operating Tips

BY PAUL D. ROCKWELL,* W3AFM

{a) use of the long path, (b) the twilight

zone, (¢) use of meteor bursts for quick
identification of weak loeal signals, and (d) use
of WWV advices.

It is well known among DXers that signals
frequently come in better the long way aronnd
the earth. This applies mainly to paths exceed-
ing about 4000 miles the short way. Under some
conditions, the optimum puath Hips from s.p.
{short path) to L.p. (long path) in a few minutes,
and it is difficult to choose optimum propagation.
The neatest station-design to ascertain the better
path is that in use at WOAM. Ie brings each
end of each rhombie, through transmission line,
into his shack. By appropriate relays, the path
may be tested or operated on in less than a
second simply hy flipping o switch. Similar
technique can be (but practically never is) ap-
plied to driven arrays and Yagis.

The question of when, in a longer term, it is
desirable to seurch for long-path openings, is not.
easily answered. Recent experience gives the
operator his best competence. However, suiue
general guidance is to look along the twilight
zones.

The twilight zone, globally, has an important
relation to h.f. propagation. For example, on the
long hauls, uboul 6,000 to 20,000 miles (s.p. or
L.p.), phenomenally good transmission can be
realized for small portions of the day, on paths
nearly parallel with this zone. According to the
relation between the maximum useable fre-
quencies (m.wf.) and operating frequencies,
propagation may be better on the day or night
side, or directly along the twilight zone. Season-
ally, the zone runs due N-S ai the equinoxes;

DISCUSSION of propagation will be mainly on

# 5800 Hillburne Way, Chevy Chase, Md. 20015

The Geochron Map-Clock. Hams at
first stand transfixed before this—then
steal occasional looks. It shows the sun
and daylight zones imperceptibly
moving across the Earth, with divrnal
and seasonal corrections built in.
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mornings NW-SE in summer, NE-SW in winter;
evenings NE-SW in summer, NW-SE in winter.
The NE and SW irections are for northern
latitudes. Long propagation paths perpendicular
to u single intermediate twilight zone, on the
other hand, tend to be poor, especially when the
zone is near mid-path. This is because MUFs
are usually much different in night and day
sones — sometimes ealled the “contrast” prob-
lem. An uppreciation of these phenomena is useful
in estimating diurnal and seasonal openings to
various parts of the world.?

A chart, from information prepared by Frank
Smith, W5V 4, is presented as Table 111. Frank
has maintained daily schedules for several years
over difficult DX paths — notably with VU2J4,
plus £57NE ay well.

Sometimes signals arrive from unexpected
directions — neither s.p. or Lp. Particularly, ar-
rivals from north and south have been reported
for X signals as much as 60° Jdisplaced in
geometric azimuth. Signals reflecied from the
aurora zone ure usually characterized by a
gravelly sound. To a lesser extent, this can be
observed on signals propagated through the
aurora. When luropeans are heard working the
Far Kast, it's a good sign that Far Fast propa~
gation will be good, later in the day, from the
United States.

Some propagation phenomena are useful for
preliminary identifieation of signals in DX work.
One of these phenomena is signal enhancement
by reflection from meteor trails. The enhance-

28 Persons inferested in h.f. propagation should aequire
and study an excellent value in this field: Tonoespheric Kadio
FPropagation (NBS CRPL), 1965, From Supt. of Documents,
USGPO, Washington, 1, C, 20402, $2.75. See also “ Simpli-
fied CRPL DX Predictions,” QST, July 1957, p. 28,




ments may be 2U-10-40 db. in amplitude, and are
typleally about one second in duration. Un-
fortunately they are not always present. When
they are, they serve fo distinguish weak nearby
{non-DX in the 20-meter skip-zone) signals from
bona fide weak DX, An sppreciation of this saves
the time of waiting for the weak station to
identify himself by sending his cull jetters.
Another phenomenon, useful in recognition, i
the well-known rounding of keying envelopes hy
multipath transmission. That is, keying which
has passed through several propagation hops and
has arrived by s combination of several paths,
is likely to sound softer (in the sense of less
¢licky) than ground-wave or single-hop propa-
gation signals.

It 1s conservative of one’s time in general listen-~
ing, to spend more time in good conditions than
had. WWYV gends propagation advices every
five minutes. While these are for the North
Atlantic only, their extremes are indicative of
conditions in general. A few minutes at “N7”
pay off hetter than an hour at “W4.' At
W3AFM, u receiver is kept on WWV. A digital
elock permits turning this receiver on a second
or two before the announcement. Thus the check-
up takes only about ten seconds. An automatic
timer could be installed. City power runs typi-
eally =3 seconds of aceuracy.

To be guided wholly by NBS-CRPL dicta,
however, can (u) subtrict the fascination of the
completely unexpected, and (b) cause loss of
conniry contacts. On rare occasions, a choice
DX find will turn up on an otherwise dead band.
HSometimes these signals last only a few minutes,
and are heard by only one or two W stations,
within a hundred-miie distance of each other.

Operation and Subjective Flemenis

Time and keen operating practices can be
traded off, to some extent, for station technical-
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effectiveness, Mspecially in this era of well-
equipped DX'peditions, it is more important to
he active on the right frequency at the right
time, than to have the ultimate in DX e.r.p.
Thus, a station at home, 4 home within 20 min-
utes drive of the place of work, and a job that
doesn’t require being ont of town on trips, can
add more {0 the couniries total (if that’s your
criterion of performance) than a 200-foot tower
and 50-foot hoom.

A mountain-top summer-cottage, well sited
and well equipped, may be the answer (a) for
contest or week-end DXing, (b) if there are
motivations to get the hobby out of the home,
or (¢) if the home loecation is D X-wise impossible.
Remote control of the country sites is not out
of the question — but ig seldom put to practice,
beecause of the costs and difficulties. W6YY wh.i.-
remotes trausinitters ete. at Mt. Wilson, eleva-
tion A710 ft., from his home at La (anada,
California!

Neighborhood relations and station esthetic ap-
pearance are often problems. Kven if it would
fit. on the home lot, a hundred-foot lattice tower
and fifty-foot boom may be out of the gquestion.
In cities, the type of antenna beyvond which
troubles are likely to develop with uneighbors is
often something like u 45-foot telescoped-pipe
self-supporting mast, with a 25-foot boom light-
weight Yagi. Such a praetical compromise, how-
ever, will not compete in contests, no matter
how good the operator, against a fully equipped,
well-sited station. The latter, of course, usually
has a good operator along with it.

Flag-poles, if of interest for good-looking mast
construction, are made by John Lingo and Son,
Ine., P. O. Box 1237, Camden, New Jersey.
Pneumatically telescoping masts are marketed
by Andrew Corp, P. ). Box 807, Chicago, Il
60642, Costa of the latter range from $2,000 to
$3,000 for heights of 30 to 100 feet.

TABLE III W5VA’s LP/BP DX Chart

Neason Lonyg Path

Short Path

Feb.—May

South Africa and Indian Ocean 13-15Z

Near Fast 22-027

India i4 and 02Z
Malaya 147
Oceania 02-067Z

May—Aug.

(S8ame as above, but Malaya and Qceania better; India worse, neur nil)

Aug.—Nov.

Oceania IRV

{As above, but India strong. Malaya shifts to 227 gradually)

Nov.—Feh. Furope and North Africa

opening to 15%
Oceania from 20-22%

13-15Z
India, Near East and Far East from

Europe and North Africa 15-17%Z
South Africa 18-227
Malaya (rare) 13 and 247
Oceania (better L.p.) 13-147

Notes: 1. Iast Cloast subtract 1 hour: West Coast add 1 hour to times above.
2, Months may be read ¥ebruary 15, ete, for W5 land; February 1, ete. for northern U, 8, latitudes,
3. 4th Quarter Lp. sigs under South Pole reach W5 1 hour enrlier than W8/1/2/3; sigs over Noreh Pole 1 hour later,
4. November-February 01-02Z; India and Gus/Asia L.p.; FBSXX 5808P — Band sounds dead, actually is not.
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Recommended Station "Library”

Callbooks, U.S. and Foreign

W9IOP’s “Second Op”

ARRL Counntries List (Op Aid 7)
ARRL Antenna Book

ARRI Radio Amateur’s Handbook
ARRL Radio Amateur’s Operating

Manual

Radio Handbook, Editers and Engi-
neers

The Radio Amateur Handbook,
R. S. G. B.

Subscriptions to: QST, CQ, 73
WGDXC and LIDXA DX Neus
Bulletins

“The DXer Magazine,” Gus Browning
W4BPD, RED 1, Box 161 A, Cordova,
S. C. 29039

Radio Amateur World Atlas and
maps, published by Radio Amatenr
Callbook, Inc.

National Geographic Atlas of the
World: also, one of their globes.

Complete set of instruction books for
equipment in use.

QSLs, SAEs, IRCs, foreign postage (see
W2aSAW), ARRL station log, rubber-
stamp for self-addressing envelopes.

U. §. postage stamps, including 11¢, 15c,
25c, efc.

Letter scale, 09 oz, with vernier (-2
0z., such as the German “Bilateral”
which sells for about $4.00.

Of the above, the imporiance of the DX
News Bulletins is the item most likely
0 be overlooked by neophyte DXers.
There are several other bulletins:
Geoff Watts, VERON, LIDX A speed-
postcard service, NCDXC, SCDXC
monthly bulletins, etc.

Operating Tips

Much has been written on operating practices
for DX effectiveness. Listening is far more pro-
ductive than calling CQ. In this conneetion, the
tradeoffs represented by Figure 6 are recom-
mended over the more conventional ones of
Figure 7. (Part 11, October QST).

It is better to listen several times a day for
short periods, than to listen for the same itotal
time in one session. In tuning, as from 14,000 to
14,100 ke. repeatedly, it is slightly preferable
to “snap back” (as is done by oscilloscope
horizontal sweep circuits) than to tune uniformly
back and forth. In contests, it is preferable o
tune from high to low, as “the pack” predomi-
nantly moves the other way. In pile-ups, a short,
eall precisely timed and on the right frequency,
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can be more etfective than u longer call at higher
power.

Logging, filing, and QSL procedures eannot be
neglected. DX intelligence {#(3-2") is very im-
portant. DX-alert nets are good. But wheu they
are not available, it is sometimes possible to
exchange alerting services over telephone land-
lines. Particularly useful are DXers who have
retired from full-time employment snd spend
several hours a day scanning the bands. Having
tools, test gear and spares close at hand can be
a practical advantage in the event of breakdown
at a eritical time — some wrong Sunday after-
noo.

Zeroing Capability

It is desirable to be cupable of zeroing-in with
an accuracy better than 100 ep.s. on top of
the station communicating with the desired
DX station. This can be accomplished most
quickly by the use of a very sharp receiving
filter (say, 200 c.ps.). It is very helpful if a
second receiver ean be employed to permit the
zeroing operation to bhe performed without de-
tuning the desired DX station, which may be
very weak and fading into and out of the noise.
It is especially convenient if the second-receiver
v.f.o. can be cross-coupled, transceiver style,
to the exciter, so that the transmit frequency
automatically follows that of the zeroing receiver.

A problem that plagues some exciters is that
the spotting zero is different from the key-down
zern. Such a situation can seriously impair DX
effectiveness.

Receiver frequency calibration should have
accuracy of = 1 ke. or hetter over the 14,000-
14,100-ke. range. This is to permit prompt action
on DX news-bulletin or other DX tips.

Break-in Capability

Full break-in is a very desirable feature. Use
of even the best available t.r. electronic switches
may degrade station DX performance materially.
This is because the noise figure, at best, is in-
ferior to that of a good recviver. However, these
devices are sufficiently good to be useful during
transmissions. A way of avoiding degradation
during the most critical listening periods is to
by-pass the t.r. switeh automatically when the
transmitter is switched off. Figure & (blocks
3, 4+ and 5) in Part 111, November QST, illus-
trates the interconnections and romponents.
The B & W Model 381 has proved satisfactory
at W3AFM; it permits full c.w. break-in by
signals 86 or better. With it, one can tell while
sending the approximate level of clutter on the
calling frequency.

Shaping of Keying Characteristic

1t is well-known thai the corners of the r.f.
envelopes of keyed characters should be rounded
in prevent clicks. For intelligibility, the leading
corner should be less rounded than the fiual
corner. What is less well-known is that u con-
siderable improvement i(as much as 3 db. in

{Continurd on page 152)
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TUNAVERTER

NEW MODELS! NEW PRICES!

— TUNABILITY — USABILITY — QUALITY —

Marine Amateur
Police 160 M
VHF to

2 Meters

TUNABLE, CALIBRATED solid state converters to change
your auto and home radios into excellent, sensitive,
selective, calibrated Amateur and VHE receivers!

® 6-1 reduction tuning! ® Plug into auto radio!
e HF—2 gang tuning! ® BC & ham ant. inputs!
® VHF 3 gang tuning! ® 100% American Made!
® FREE 24" conn. coax! ® 9 volt btry powered!
e 2 WEEK MONEY BACK @ Mute terminals!

GUARANTEE! ® Size2l4” X 32" X 412"
Models for AM-FM!

BAND MODEL COVERS OUTPUT PRICE
Marine Marine 2.0-3.0 me 550 ke $19.95 ppd
Shortwave & | [ SWL  9.3-10 mc 800 ke $19.95 ppd
WWYV time. | | SW 14-18 mc 1500 ke $19.95 ppd
160 meters 160 1.8-2.0 me 550 ke $19.95 ppd
75 meters 75 3.8-4.0 mc 800 ke $19.95 ppd
CB&10M 273 26.9-30 mc 1500 ke $29.95 ppd
6 meters 504 49.5-545mc 1500 ke $29.95 ppd
2 meters 1450 144-150 mc 1500 ke $29.95 ppd

Police, | J .308 30-38 me
fire, & 375 37-50 me
Marine. | [ 1564  150-164 mc 1500 ke $29.95 ppd
Aircraft 1828 118-128 me 1500 k¢ $29.95 ppd
Special VHF Model outputs up to 15 me. add $5.00

Models with Tunable BFO for $SB-CW-AM-FM !

1500 ke $29.95 ppd
1500 k¢ $29.95 ppd

160 M 1600 1.8-20 me 650 ke $24.95 ppd
30 M 800 3.4-4.1mc 550 ke $24.95 ppd
5 M 750 3.8-4.0 me 550 ke $24.95 ppd
40 M 400 6.97-7.325 mc 550 ke $24.95 ppd
20 M 200 14.0-14.35 me 830 ke $24.95 ppd
i5Mm 150 20.975-22 me 1500 ke $24.95 ppd

Qutput kits for use with home radios, (state output) $1.25

.HERBERT SALGH & EU. Dept. Q, Woodsboro, Texas 78393}

AMATEUR RADIO
SUPPLY

COMPLETE STOCK ALL BRANDS
BUY & SELL USED

70 Woodland Avenue
San Rafael, California 94901
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ful attention is given to the dimensions and to the
matching. Complete data covering antennas of
this variety is given in the ARRL Antenna Book,
Chapter 4. An outdoor version of the Lazy-H
could be fashioned by mounting the elements
on 1 X I-inch lumber support arms. It would
then be possible to rotate the array, and greater
efficiency should be possible since the antenna
would then be out in the clear. — WICER

Station Design for DX

{Continued from page 65

effective output-power) may be built in the
forward part of each character without loss of
the rounded-corner. This is done by use of a
very high value of filter capacitor in the high-
voltage power supply. At W3AFM, 120 pnf. are
used. It should be noted that, in the case of
linear amplifiers, output is not a direct function
of plate voltage as in the case of Class ¢ grid-
driven amplifiers. For grounded-grid amplifiers
the gain is nearly always constant (below satu-
ration) at 10-13 db. (output power 10-20 times
input power). Thus, to use this technique effec-
tively, the driving stage and conceivably its
driving stage should also be provided with high-
capacitance filters. The technique should also
be useful for handling modulation peaks. It has
no value unless, as is usually the case, the h.v.
power-supply regulation is imperfect.

Station Clock

The stution ¢lock should always run on GMT,
and logs should be kept that way. Digital 24-hour
types, such ag the Tymeter Numechron, are
preferable to round-face clocks. The map-clock,
made by Geochron, is an interesting and useful
guide to propagation and is a hobby in itself. It
shows automatically the sun’s position, daytime
and nighttime zones, and corrects for seasonal
changes.

Bize is about 3 feet wide by 2 feet high by
414 inches thick. A Mercator transparency moves
imperceptibly, according to time of day, across
a red dot at the middle of the map, representing
the sun's zenith position. The red dot moves
even more slowly, =231%° in latitude and a few
degrees in longitude, forming annually a thin
figure of eight (the analemma). Most impres-
give, the precise daylight and nighttime zones
are continually displaved. The clocks are made
by Geochron, 2515 Palms Place, San Mateo,
California, 9-4401

(Continued on next page)

LRL-66 ANTENNA

66’ LONG. 80 THRU 10M ®

Power rating 2 Kw. P.E.P, or over on 80, 40,15
On 20 and 10 1 Kw, P.EP, Transmitter input

3 4
PRICE OPERATES ON 5 BANDS AUTOMATICALLY
$30.00 2 1, Loading coils for 80 & 40M doublet operation
in Cont, 2. Adjustable ends to set 80 meter resonance
USA, ppd. 3, 4. Decoupling stubs for 20 & 10 meters
LATTIN RADIO LABORATORIES .

152

Box 44 .

4 3

5. Center insulator with female coax 2
__.connector to take P1~259 plug
6. Fittings on insulators to tie on rope

Owensboro, Kentucky
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COMMUNICATIONS

o ENGINEERS
e SR. TECHNICIANS

EUROPE-ASIA

LOCKHEED has openings at all levels
including design and specification
analysis, traffic handling analysis,
equipment installation, test and per-
formance evaluation of troposcatter
and all types of communications
systems.

In preparing this series, lots of helpful corres-
pondence developed in connection with sending
ottt preliminary draft fexts and accumulating
information. My special thanks to WIWIIS,
KeHLB, W2QGHK, W2IT, W2rCJ, W2VCZ,
K30KX, K3TVU, W3BMX, W3GRF, W4AQ,
WIBPD, W4FFV, W4KFC, W4YIHD, W5VA,
W6AM, W6SAI, WSBRA, WOITHA and
KI6DVD.

Author’s Sequel

Not all that was in my head got onio paper. Not all of what
did get on paper is clear. Also, & couple of errors are worth
correcting:

Transmitters should be at least be mentioned in a tract
like this. Hssentially ail top 13X stations in W/K land use
kw. finals. About half these are home-built, It may help
those who pian home construetion of this kind, to relate
a point-of-view developed from experience, This is, that
it pays to buy components of first gquality right from the
start, For example: Westinghouse Qz-Paks, bbert mercury
power relays, B & W Type 800 chokes aund Linemaster
632-8 foot-switches are fine products now in use at W3AFM
but each was preceded by a cheaper one. The predecessors
now are in a junk box . . . & total loss, Cheaper does not
mean more sconomical.

Referring to Part. I, Sep., on antenna siting, There are
three zones under consideration, namely: I, Near-zone
(I2R losses) under the antenna, 2. The reflection zone,
3. The far-zone (horizon clearance). Take a site such as
W3CRA’s un Iig. 2. ¥Frank Lucas has perhaps the strongest
signals coming out of W/K land. His near-zone [2R loss is
negligible; he uses a balanced horizontal radiator and a
reasonable antenna height of A/2. His take-uff lobe is formed
within the first fraction of a mile, un a nearly ideal sloping
forezone. This low-angle lobe i able to clear the horizon

because of his high altitude in reference to surrounding
terrain. 1f the antenna were situated back over the ledge
of the hill on a level plateau, so that the antenna could

not see the sloping foreground, then his take-off anxle

would be only that determined by the height of the antenna
ELECTRONICS COMPANY | s

#ome ruestions have been raised about the curved coordi.
nates in Fig. 2. This is 4/3 earth-radius paper, Qn it, radio
rays passing through the refraction of standard atmosphere

If you are interested in long-term,
challenging positions in the US and
overseas —investigate LOCKHEED'S
outstanding benefits including employee
savings plan, education refund pro-
gram, pension plan with 10-year vest-
ing privileges, paid medical plan, efc.
Then send your resume to Mr. H. F. Fey.

A Division of

Lockheed Aircraft Corporm‘ion are straight lines. To construct such paper. draw a level
straight line. From the center of this line mark off distances
P.O. Box 446 in miles. Then drop down for various heights according to

the formula:
Metuchen, New Jersey e formuta

=14 Vi,
An Equal Opportunity Employer dys = 14 Viig,

The opening remarks of Part III were mostly intended
for Table I rather than Table 11. Table I appears in Part |1,

September.
Before you buy or trade, wire, write, Median Median
call or drop in to see WARD, W2FEU Antenna ~ Boom
Be Sure to Write for Qur Height (ft.) Length (ft)
Latest Used List Table I: Contesters 74 36
Table IT: DXCC 65 24
ADIRONDACK RADIO SUPPLY “ave
liﬁfi-lsls Y\ZIS z;\llliaznr;}.alf_:?ste,rdam, N.Y. 12011 Clontesters are more heavily equipped than DXCCers.
one: -842. TIT =5 " ;
Ward J. Hinkle, Owner In Part IIL, 7544 mod (4) refers to the r.f, stage.
a fas=]

¢ * SIMPLE-TO-INSTALL, HI-PERFORMANCE ANTENNA SYSTEMS:
1 KW P.E.P, Mono-Band Kit .., 1IKMB1V/81K ., . $21.95* at. No. for TELREX

. 2 KW P.E.P. Mono-Band Kit . . . ZKMB1V/81K . , . $26.95* 2,576,929 pPL67

*KIt comprises, encapsulated, ‘‘Balun,” copperweld, insulators, TELREX COMMUNICATION

plus installation and adjustment instructions for any Mono- ENGINEERING LABORATORIES
hand 80 thru 10 Meters. Also available 2, 3, 4, 5 Band Models, ASBURY PARK, N.J. 07712

under Telrex




