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This is the secontme that | have rewritten the handbook since its
inauguration n 2010 It remainsmy intention to givenew DXerssomething
that will be easy to understandyet quickly teach them thebasicskills of
successful DXingThose skillsook me years to discover on my owrNow in
hindsight it all seems so simple.

To mypleasantsurprise thishandbookhas gained a international readership
and is now available ineverallanguages!That has been a great honor and |
give my thanks to thanany translators who have done that labor.

Time has flown by and it has been spears since | wrote the second edition. It
Is still as soundoday asit was when | firstwrote it. Howeverthere have been
changes since then both small and gigantic.mg opinion there have only been
three huge changes in amateur radio since it began. Going from spark to CW,
going from AM phone to SSBnd the invention of the new digital modesuch
asWSJ¥. The FT8 mode ithe biggest change in ham radio in decaddsam
sure that other variations will follow. This cannot be ignored by a DXer. We all
owe K1JTnd his associates a huge detit gratitude for its development In

this edition Iwill talk about my experiences witH=T8. The basics of DXing apply
to all modes. However, here are some differences in DXing with FT8 as
comparedto the others. We will zero in on those differences after discussing
the DXingbasicsin general

Wherever you are, | hope that yowill enjoy this handbook andhat it will help
you gain some new skillsl truly hope thatit will give a running start to those
new to our ranks.Nothing would please me more than to learn that | have
helped a new generation of young DXers get started

Please feefree to email me your feedbackr questions. My email address is
listed on QRZ.com.

Best regards,
Bryce Anderson, K7UA



Every accomplished DXer was a beginner at one time.

Yes, | was once a clueless beginner.

This is a picture of me when | wditeen years oldand knew
absolutelynothing about DXing. | sent it to my lifelong friend, Joe,
JAILZR, in 196Hfter we met on the air. Joesubmitted it to JA CQ
Ham RadidMagazine.| had a pretty good statioronly because my
father wasalsoa ham.
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CHAHER 1

Listeningg The key to successful DXing:
What is the single most important thing in DXingd_istening! Always listen!

Listen? Why? Listen for what?

In the most literal sense an accomplished DiXeruly a hunter. Great hunters know what they

FNE KdzydAy3as ¢KIG AG t221a tA1SZ 6KFEG AG &2dzy
just tromp through the woods hoping that their prize will just stand in front of them saying
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keen eye open to find the big game before someone else does.

That is why we listen.We are scouting the band for stations that just came on the air. The weak
ones from far awayhat no one else has noticed yet. If you are the first to find a great DX
station, you will probably get him. You will have no competition. Also, some openings to the
most remote places on Earth are only a few minutes long. You have to be theréethgjuight

time. Sometimes propagation can be very selective in who can contact who. You might just be
the only one hearing that rare DX station.

h KH L R2y Qi ySSR (42 R2 0KIFGH LQff 2dzad o Al
you aretheéT y r a n n o s a u 0fi26M tRis might work out fine. You have the power to

destroy your competition and slam through any pile up. However, for the rest of us, once a

rare DX station is spotted the competition skyrockets. And by not listening, ylomigs out on

those weak ones that no one else ever hears or bothers to spot. Using DX Clusters is a terrific
G622t odzi AG0 AayQl GKS 2yfeé YSIya G2 06SO02YAy13
later chapter.

Now back tdistening - the key to successful DXinglhe concept of listening is very simple. Start

on one end of the band and slowly tune up or down the band looking for DX. You should
especially check out the DX portion of that band. The DX portion is usually the lower end of
each subband (phone & CW). While you are slowly tuning, stop on each station that you hear
for a few seconds and figure out if they are DX, working DX, or of no interest to a DXer. Pick
out call letters. They are the obvious way to determine if aigtais DX or not. The subject that
they are discussing can also be a clue. A rag chew discussing something mundane can be
skipped over. A station ripping off QSOs as fast as they can go is something to be checked out
further. Pay special attention toeak signals, phone operators speaking with accents or in a
F2NBAIYy fFy3adzZ-3S:T FyR G2 aAraylrta GKFG 2dzad az
sound, an echo, or a poor CW note. Signals that travel over the poles are impacted by the
aurora thatis always present. It gives both phone and CW signals the fluttery sound. It is called
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arriving at your location from multiple paths. The difference in thosth lengths creates the

SOK2 ® {2YSGAYSA ySINbe adridAzya az2dzyR GKAA &
from very far away may be arriving via multiple paths and also have an echo. Poor CW notes

may be caused by echoes or from technical issui¢se DX station. A poor power source or

equipment that was not constructed to modern standards may tip you off to a DX station.
Commercial power is very poor in many parts of the world and equipmeaitenance may be

difficult. Of course when you tiewupon a huge pileup you know that something of interest is

on!

The best way to listen is by wearing headphones. Having a nice speaker to use with rag chews,
waiting for your turn on the net roster, or other casual operating is fine. For DXing you need
headphones. Headphones allow you to reduce the noise around you and to use the minimum
of AF gain (volume). You can concentrate better without distractidas. will hear a weak

signal better with headphones. Trust me on that.

Not just any headphorgewill do. First they have to lm®mfortable so that you can wear them
for extended periods Another factor to consider is theange of audio frequencies that are
hitting your ears. You do not want high frequency sousidin communications that is just
noise. Extreme bass also is pointle€ammunications only uses a range from about 800
3,000 hertz.

One way to go isvith a headset designed for communication&/arious manufacturers make
them. | just did a surwe of what the local DXers are using here at this time. Some u$eis
Heil Sound Pro Set. Others recommend the Yamaha ChfiD&adioSport headsets.

Another friend has an entirely different ideaThere is now another way to gdviany
transceivers novhave built in audio equalizers for both receive and transmit audio. By using
that tool, headsets that would be otherwise unsuitable can be totally refined.

One last point: Noise cancelling phones can be very useful if you have something like an
amplifier blower making a constant sound that can be blocked out. The final choice of a
headset is very personal, just like picking out a pair of shoes.

As you gain experience in listening you will get greater and greater rewards. There is no doubt

that an eyerienced DXer will pick out many more DX stations than a less experienced operator.
,2dz G22 OFy 3lLAYy GKFIG alAff GKNRdzZZK LINI OGAOSo®
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These are thaeceiver andiransmitter audio equalizersettings on my Elecraft
K3stransceiver The bar graphs show a reduction wéry low frequencies and
very high frequencies with an emphasis on the speech range.

A great feature!



CHAPTER?

DX Cluster basics

When | started DXg, there was no Internet or DX clusters. Friends called each other on the
telephone or on local 2M frequencies to get the word out when a rare DX station was on.
Today DX clusters are an infinitely better solution for knowing what is on the air.|Udters
have become so important that every serious DXer needs to have Internet access and know
how to properly use a DX Cluster.

How it works: There are many DX clusters throughout the world. They are all connected via

the Internet. Consequently data that is submitted to any one of them gets instantly routed to
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frequency and mode that it is operating on, the time, and identifies who submitted the spot.
Various software filters at the cluster or on your own computer can pass through spots that are
relevant to you and screen out ones that are ndthere are local DX clusters in most places.

Many use web browser corections. While others ugelnet. In addition to filters there are

search functions to review past spot data. If you want to see if a particular rare DX station has
been active ad at what times and frequencies, you can just sedeoctiheir call. Obviously that

will help you know when and where to look for him.

Sample spots from the DX Summit wetluster

« Spotter , Freq. % DX © Time ! Info (™ Country
KE1DX 14016.0 SNS0AGCW  21:30 09 May Poland
EATGAK-@ 28450.0 WP4RF 21:30 09 May  calling europe Puerto Rico
KBSHGI 18100.0 9K20W 21:30 09 May  FT8 Kuwait
W2MEK 14254.0 IW1FRU 21:30 09 May Italy
K2CS 50313.0 K3ILA 21:30 09 May ~ en91<>fn13 ft8 United States
LU1EEP 14075.0 ES3TI 21:30 09 May 73 Estonia
EWBCN 28074.0 J69DS 21:30 09 May  FT8-14 dB 1302 Hz St. Lucia
PD1XAG 14160.5 NSGF 21:29 09 May  thx 73 United States
TI5JON 14016.0 SN5S0AGCW 212809 May  tnx Poland
YVEBTF 28076.2 F1GTU 21:29 09 May ~ Tnk for QS0, 73 DX?s France
GOLZX 10140.0 DGSMPI 21:29 09 May  FT4 +10dB from JOT2 Fed. Rep. of Germany
1152Hz
OE3IDE 14237.0 S51DX 212909 May = CQ states Slovenia
GTOGX 70741 EI9KF 21:2909 May  DIGUp Ireland
S\V20IX-@ 141955 SV2KBL 21:2509 May  cq america Greece
PU2LJH 280740 PY2WD 21:29 09 May  tnx gso FT8 73 Brazil
UX5UW 7076.5 SO100PS 212909 May FTE873 Poland
WASSTI-@ 18127.0 K3FBI9 21:28 09 May  Police Wk Little Bohemia  United States
wi
YLIZM-@ 3534.0  YL44WFF 21:26 09 May ~ YLFF - 0072 Latvia
JRERRD 10136.0 4K1AZI 21:26 09 May FT& CCQ Azerbaijan
GOLZX 10140.0 DL1IP 212809 May  FT4 +07dB 1533Hz Fed. Rep. of Germany
PY40Y 18100.0 W2TAO 21:26 09 May  FT6 -15dB from FN21 United States

2159Hz



Great. | now am connected and | see spots for stations that | want to contact. It is working.
Here is a more advanced concept. While all of the clusters get sent pretty much the same data
there are reasons to monitor more than one. The mother of all DXeskugt in Finland and
operated by Radio Arcala OH8X. It can be accesdathatwww.dxsummit.fi/ . It is a very

sophisticated site and has several valuable tools available including propagation prediction.
More on that in a later chapter.

Spots  Spot Search  Daily DX News Radio Arcala Ad1  Ad2  Visit Azores Feedback  Tutorials

Sometimes it can be useful to see the stations that are being spotted in other parts of the
world. This can give you a feel for propagation conditions or to find out if that new DXpedition
actually went on the air when thesaid that they would. You might even see yourself spotted
from another continent.

Some cluster manners: It is considered poor form and very much frowned upon to spot
yourself. The idea is to spot DX stations. While it is possible to send megisatiés system,

AG Aa y20 Lyadlyid aSaaSy3aSNI IyR akKz2dz R y2i
glyida (G2 KSIFN) &2dzNJ aigSSiaove b2 SOSNE 5.
the cluster with spots from really common placeso d&he cares about them. If you are

fortunate enough to be the first to discover a great DX station consider whether to spot him or
not. Or spot him a little later. If you and a couple of other guys found the DX at the same time
and you got through firsthold off spotting. Give the other discoverers a chance to work him.
They have earned that right by finding the DX on their own too. Once you send that spot an
instant dog pile is likely. The height of stupidity is to show the world how clever ydayare
spotting some really rare DX before you have worked it yourself. It is comical to see a spot and
then hear the guy who sent it trying to make it through the chaos that he just created. Also,
R2y Qi aLkRd | adl dA2y (KIHéalrdatdydaslalktidthe dagharRiNI & Y
Did you just work a guy calling CQ and now he is CQing again? Give him a boost with a spot.

(@]
N Y

ax


http://www.dxsummit.fi/
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Always beVERtareful what pu enter. If you meant to enter PZ5XX on 20M CW and you

mistype it as P5XX you will infuriate the entire planet! Tens of thousands of alarms will go off.
Everybody needs North Korea on CW and you will instantly become extremely unpopular! If

you see apot for a good one and you can hear him, listen to be sure that the call sign of the

spot was posted correctly. Mistakes are made. A call may have actually been HH3AA (Haiti),

odzi a2yYS 3Jdzz OFyQil O2dzyi RAG& | yReatdehimi SR Al |
assumes that they worked a 5H, when actually they did not. Always double check the facts.

One final thought. Just because you see a good spot does not mean that you can hear him.

52y Qi 2dzald LIAES Ay I YR tasédifNdu cad hctublik hea him well K 2 dzi
Sy2daAK F2NJ I v{ho LT &2dz vdbsaRi KSI NJ KAYZX St



The Reverse Beacon Network

In addition tothe regulaiDX clusters there is now a worldwideitomated network of real time
receivers callethe Reverse BeacoiNetwork. This sophisticated systecombines hundreds of
skimmer receivert create data similar to a DX cluster. The network genesdtesnendous

amount of data automatically. Sep://www.reversebeacon.ndtr information. These
skimmerscandecoct RTTY andCW signalsfrom all of the stations that are receiveéilters

can be used just like the DX clustei®&his is a great toolHere is a sample of 20kktivity.

There were 17%kimmer receivers running at the time of this screen shot. A partial list of active
skimmer stations is listed on the right side of the screen. There is lots of useful information here.

REVERSE BEACON NETWORK

velcome | main  dx spots nodes FT8 downloads about contact us

show'hide my last filters options:
h show/hide
band: 20m / mode: cw T e el
cancel filter selection / search spot by callsign
de dx freq coidx snr speed time Do you enjoy the REN?
— Please consider supporting us!
SVERV =] 4X1MK 140264 CW CQ 2 dB Z4wpm 2104z 28 Apr
EA1URA e xQ6CF 140200 CW CQ 9dB 25wpm 2104z 28 Apr Donate
DLOPF e XxQBCF 140200 CW CQ 16 dB 27 wpm 2104z 28 Apr
WINT-2 . | Z1612EN 140140 CWCQ 39 dB 28wpm 2103z 28 Apr
E28AC == LZ1612EN 140141 CWCQ 11dB 28 wpm 2103z 28 Apr RIeh U S KIS OInS
VE7CC = Kwacw 140450 CW CQ 7 dB 27 wpm 2103z 28 Apr skimmers online:
S50ARX e xQ6CF 140200 CWCQ 27 dB 28wpm 2103z 28 Apr 3B8CW - 80m, 40m
— 3D2AG - 30m, 20m, 17m
W30A =5 WASKEH 14060.0 CW CQ 26 dB 13wpm 2103z 28 Apr SW1SA - 30m
KO755% &S WASKEH 14060.0 CWCQ 25dB 13wpm 2103z 28 Apr 9A1CIG - 160m, 80m, 40m,
- 30m, 20m
ES] :
KOT55 = KwsCcw 140450 CW CQ 23 dB 27 wpm 2103z 28 Apr SV1RM - no spot last 15min
K2DB == 0AZAJ 140151 CWCQ 2 dB 25wpm 2103z 25 Apr AGOC-1-40m, 30m, 20m
BATKW - 40m, 30m
HGEA =5 9A2A) 140150 CW CQ 6 dB 24wpm 2103z 28 Apr BATQT - 40m
DO4DXA . LZ1612EN 140140 CWCQ 45 dB 28wpm 2103z 28 Apr BD7NWR - no spot last 15min
BDESZ - 40m
K3PA == SPEARY 140071 CWCQ 16 dB 20wpm 2103z 28 Apr BGAWOM - 50m. 40m. 30m
KVATT = L Z1612EN 140140 CWCQ 7 dB 25 wpm 2103z 28 Apr BGEPA - 40m, 30m

BH4RRG - no soot last 15min



http://www.reversebeacon.net/

CHAPTER3

The Pinnacle of DXingd KS | ww[ Q& 5- [/ Sy GdzNE / f dzoY

Back in 1935 the ARRL launched what is the premier award in all of amateur radio. The idea

gla G2 ¢2N)] +aG €SFad mnn aO2dzyiNARS&aé¢ yR (2 2
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because of their distance from the rest of the nation they count as separate countries. The

award was rebornafter WWIIL G ¢+ & | 3L Ay Y2RSNYAT SR AY Hnnno
dzLIRF GSR (2 GKS Y2NB | O0Odz2NF S GSNY 2F aSydarideo
what constitutes an entity. Sddtp://www.arrl.org/dxcc for information on the award. A

current countries/entities list is available http://www.arrl.org/country-lists-prefixes® LQY

going to use country and entity interchangeably in this chapter. 2dza i OF y Qi 06 NBI |

DXCC is a really nice award!

2 [DXCC| &

-----

FARAS | HONOR | [EERURERIN [ LLELX
ROLL

April 25, 1980
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http://www.arrl.org/dxcc
http://www.arrl.org/country-lists-prefixes
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endorsement stickers to place on your award certificate for confirming more countries. The
stickersare issued at intervals defined in the DXCC rules. See the link above.

{2 aK2dzZ R @2dz OFNB Fo62dzi GKAAK al 0SS @2dz R2Y
many countries as they can and attaining and upgrading their DXCC award. It is a lifelong
competition with other hams and with yourselfhe DXCC award is a badge of DXing

competency that is to be prized!There are actually a number of different awards in DXCC.

¢KSNB I NB aYAESRé olyeéd Y2RS 02 dzeibandFI60MK2y S5/
80M, etc.) awards, and the highly prized 5 band DXCC award for confirming 100 countries on

each of the traditional bands of 80, 40, 20, 15 & 1(0fke band DXCC also has endorsemsent

available for the other bands: 160, 30, 17 & 12M.

S

Nine Band DXCC



CKSNBE Aa Iy20KSNJ I gl NR OFfftSR (KS a/KIFIffSy3aSao
This one requires 1,000 bamduntries for the basic award. andcountry credit is given for a

confirmed country on any given band from 1606M. Example: If you work England on 80M,

20M, and 10M you get three bard 2 dzy i NRA S a @ ¢tKS 5-// SYR2NESYSY
a lifelong quest.

dDXCC
CHALLENGE

DXCC Challenge 2000+



There are currently 340 entities on the DXCC list. A DXer within ten entities of that possible
ydzYo SN Aa fAa0SR 2y GKS al 2y 2N w2t d¢ I 5. SN
great honors to attain!

Here is a bit of advice to new DXers. DXsrapdicting. Once you get hooked you will work

very hard to get a new country, especially if it is a rare one. Some of the rare entities may not
KIEI@S Fye2yS 2LISNIGS FNRY GKSY FT2NJ f2y3 LISNAZ2R
w2 f £ I taffdrdzo Qissyéxpeditions to those places when they happen. At my advanced
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bothered getting the confirmations.t ook me several years toatch up.




The confirmation processals been modernized. For DXCC purposes the contacts may now be
SAGKSNI AY GNAGOUSY F2N¥Y 2NJ O2yFANNSR OAl GKS
cards may be checked for credit at ARRL Headquarters or by official ARRL card checkers. Find
onein your area herehttp://www.arrl.org/dxcc-cardcheckersearch.

Incidentally, CQ Magazimevw.cgamateurradio.com has a very similar award to DXCC. They
also offer thewWorked All Zones Award (WAZ9r contacting radio amateurs in the forty zones

of the world. Many consider WAZ to be more difficult to attain than DXCC. It too is a very nice
award.

ooy oot 77 470
S 4800 i %/// §

In my humbleopinion every DXer should be interested in DXCILC.



http://www.arrl.org/dxcc-card-checker-search
http://www.cq-amateur-radio.com/

CHAPTER4

¢ KS 5. S NRTis chapterfis full &f stuff that | have learned first hand as a DXer. | hope
that it is useful to you

What tools do you need? 5. SNIDa 3 Ndapéraiodskiliand peraiseincg Skiil NS

comes with experience. There is no away around it. An experienced DXer will work more DX

with a modest station than an inexperienced operator will be able to do with a top notch setup.

Always learn as you goYou will get there with time. On the other hamgkrsistence can start

right now. | have had several times when the pileups for rare expeditions were so large and |

was at such a geographical disadvantage that | became discouraged. The same hasdappen

when | have spent day after day listening for that new one without ever being able to hear

GKSY ¢Sttt Sy2dzak ¥2NJ I v{ho L FerodBvaiza®2 Yy Q0 (0 NB
probability is better than that. If you keep trying you might justim@& A & H LT &2dz R2Y
automatically fail. Dogged persistence has paid off for me.

After failing to get through for many days, | finally made this QSO
RdAdzZNAY3I GKS flad FS¢ K2dzZNBR 2F (0KS
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A station: Obviously to make any contacts you need a station. ¥ptemna systermis the

most effective place to invest your time and money because it impacts both your receiving and
transmitting capability. Having large beams on high towers is the way to go, but many hams

Oy Qi R2 GKIG ¥F2N F/DghotBedisdcouraged if yoB arg 0rlyOF £ NS |
abletoputup asimple antennab 2> &2dz 62y Qi avYl akK S@SNE LI
you can still work a lot of DX. Low angle radiation is the key to working great distances. A 100

ft. (30M) tower will give you that for yor big beam, but a much lower height can also be

effective. To start getting significant low angle radiation a horizontal antenna needs to be at

least onehalf wavelength high. That is only 10 meters (33 ft.) high on the 20M band. No it

Aay Qi & al I2RRE $NJ 1026SNE odzi Ad AayQd GSNNRoOE S

I now haveconfirmed 348 countriesof which 334 are current entities of thgossible340. | am
missing only six to have them alln 2013 | put up a new 72 ft. (22M) towekHowever, amost
allof my DXCC countries have been worked with either a two or three element Yagi on a 40
foot (12M)tower or with a vertical.Here isa picture ofthe antennas that | had until mig013.

Yes, you can be very successful with a small tower, versicalwire antennas.



The receiversecond only to the antenna system is the receiver. All modern rigs are

transceivers containing both a transmitter and a receiver. Any of them can be used for DXing.

¢ KS GNI yavYAdidSNmiclsiodualig getwBed Gnitsy” @ 100 @kt dliput power

is standard. Some are a little more powerful than that, but not by enough to make much

difference. The receiver sections in the various transceivers, howevenptedl equal. After

your antennasystem, invest in the transceiver with thest receiveri K| 4§ & 2dz OFy | ¥FF2
OFyQi ©2N] GKSY AT @&2dz OFyQi KSIFN 6GKSYHE { Sy
weaker signals on the higher bands like 15M better than others. On thedodshdike 80M the

band noise makes that issue largely hoA more important factor is the degree sélectivity

GKFG A& RSGSNXYAYSR o0& (GUKS NAIQa FAfGSNAO® ¢ KS
stations. The filters can be eithearrystalfilters or DSP (digital signal processing) filteBoth

types work. Crystal filters used to be clearly better. Digital technology has improved to the

point that amodernreceiver designed witkither crystal filters, DSP filtersy usingboth of

them shouldbe adequate for the job.

Another very important factor in a receiverdgnamic ranggDR). DR is a technical quality that

defines how well a receiver can reject strong adjacent signals without distortingehk&erone

that you are trying toisten to. These problems are most apparent on a crowded band like

during a contest. In a contest, a rig with poor DR will sound like a mish mash of signals that can
become indistinguishable Some radios get a lot worse with this problem when the noise

blanker (NB) is turnedn. My old Kenwood TS940SAT wadbad in this regard that one time

the NB got accidentally turned on and | thought the receiver had failed. The band was crowded
YR S@OSNE aAadayrt oSOFYS 42 RA&AG2NILISR GKFG L O

Your receiver imuchmore sensitive than the band noise on the low bandsse of a
preamplifier on those bands not a good idea Youwill often be better off using an
attenuator. Overly strongsignal levelgan overload your receiver andll actually decrease
@2dz2NJ NEBOSAGSNNa ReylFYAO NIlIy3So

Some of the latest transceivers have been designed to excel at DR while imamtagh
sensitivity. Seé&he SherwoodEngineeringsite for lots of good information on specific receiver
evaluations herehttp://www. swerwengcom/table.html .

| SNBE A& I fAdGGES GNRO] GKIFIG L dza$S G2 AYLINROGS
Sometimes less is more. When listening for a very weak signal, turn your RF gain DOWN.
Sometimes this improves sensitivity by suppressing the AGC (automatic gain control) in your
NBEOSA @SN ! D/ A& RSAAIYSR (2 ndSfRdedI&tng KS NBOS
82dz2NJ SI NA 2dzi & LG adAatt NBRdAzOSa GKS NBOSAOSN



http://www.nc0b.com/table.html

the RF gain is counterintuitive, but it works! Let the rig run at its maximum sensitivity by
disabling the AGC. Always learn as you go.

And finaIIyThe ransmitter: Many new operators make the mistake of getting an

amplifier instead of getting a good antenna. A better antenna helps your transmitter AND your
receiver. High power certainly helps one punch through QRM, but it is oflpddreyour
NEOSAOGAY3I OF LI oAtAGRD . S8SAYy3 Ly alftATlG2NE
great if you can afford an amplifier. If you have done your best with your antenna and receiver
it is the next logial step. However, like hang a modest antenna, a 100 watt rig will let you

work a lot of DX. In fact, having a 100 wattAldDa modest antenna wiltill allow you to

work a lot of DX!




It is possible to work DX even with very low power!

I have worked oveR275 countrieswith only 5 watts and the modest antennas just shown.
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This Certifies that

Bryce K. Anderson, K7UA

Has this day submitted an application showing contacts with at least 100 different
locations on the ARRL DXCC List and has certified that this has been accomplished
using a transmitter power of five walts or less, In the proud tradition of DXCC,

this award is issued in recognition of this outstanding achievement.

December, 2006

Newington, Connecticut




You can improve your chances of getting through a pile up on phone by tailoring ydrR A 2 Q &
GLINS&ASYy OSo¢ | F gAYy 3 KAIK ljdz2hfAdGe | dzRAZ2 gAGK
4dz00Saad® ¢KS KdzYly @2A0S Aa y20 Slidzrft Ay AGa
YAONRLIK2YSQa FNEBI dzSy O& orNdnénldraficn SSed tkechapt& ond S G |
Gf AalGSYyAyIode ¢CKFId 6KAOK A& 322R AY I KSIFRAS
YAONRLIK2Yy SQa ¥ NBolpoz®ngeda@bouNtkesld® goaization settings

illustrated in thesamechapter.The use of compression will make your voice sound louder and

add punch to your signal by evening out the levels of your speech.

A
[j

Compression
Blue- Original

(R LY "“""‘*"""“"“' """

Red- Compressed

Here is a good article on compression for the SSB operator by Adam, VA70J/AB40J:
https://www.ab40j.com/icom/ssbcomp.html

Backup One more thing before we leave the equipment section. Keep in mind the fact

that your rig or antenna might fail at a particularly bad time. A while ago | was anxiously

awaiting a DXgditonthat | needed for an atime newone. My rig died at the worst possible

time. L Within a couple of days | was able to scramble and come up with a substitute.

Everything worked out, but | relearned the need for backup to any critical system. @Bg ma

@2dz R2y Qi GKAYy{|l GKIFG y24Gd o0SAy3 FoftS G2 dzasS &2
thing? If an all time new one is about to come on th&Ofeel it is criticall Anything built by

man can fail. That includes your radios! Think twidetgegiving away or trading in your old

rig when you upgrade. After you get your new tower, keep that old G5RV strung up in the tree.
Backup is a good thing.

Be Flexiblemake your station as flexible as possible. Be able to operate on as many

frequendes and modes as you can.


https://www.ab4oj.com/icom/ssbcomp.html

Flexible frequenciesail of the HF bands are good for DXimdpave picked up all

time new ones on 75/80M and all of the higher bands. Having the capability to take advantage
of propagation on every band is a big advantage. When 10M is really open, the world is at your
feet. Even with a very small station.yTo have antennas that will function on all of the HF

bands. Most DX operation occurs in the bottom end of the bands. If you have a license that
limits your frequencies of operation (less than an Extra Class in the USA) you are at a definite
disadvanage.

A note for General Class operators in the USecause of your frequency limitations you will

have an uphill fight in DXing. Many DX stations operate higher in the bands, but many do not.

[ SGQa FFOS AL azal 5- NAAYEA2¢¥A YNFRI e®AR2EQI
have already worked thousands of them. Some DXpeditions are nice guys and try to work
everybody, giving special attention to American General Class operators. This is especially true

if there are American operatorso (1 KS SELISRAGAZ2Y (SI Yo alye 20F
quirks of the American licensing system. It is really worth the effort to upgrade if you are

serious about DXing.

Flexible modes

Phone: with the removal of the Morse code licensing requiremt, SSByained popularity
until itbecamell KS 5 - SN & SI83sklllaMRing YhairnstSy@verybody has phone
capability. Happy hunting on phone!

CW: Some old timers claimed that it would be the end of the world when Morse code was

dropped as dicensing requirement. The world changed and somehow survived. With that
concession, CW is still amtremely effective form of communicationsWhy isCWso effective?

Simple. It is of &erynarrow bandwidth Much narrower than phoneWithout geting

theoretical on you, just accept the fact that CW has about a 10 db effectiveness advantage over
phone. Ten db is the equivalent of increasing your power ten tifdeehundredwatts of CW

is as effective as ontbousandwatts of SSB. This reallglps if you have a low powered

station. At this time many hams do not know the code. That is ok, but they are missing out on

a valuable resource. If you are one of them, consider learning CW (at least well enough to do

basic exchanges), or use youngauter for CW. After all, it is just another digital mode. Some

2T 0KS ¢g2NIRQa G2L) /2 2LISNIG2NAR KIFI@S f2y3 dzas
CW contesters use their computers to send the contest exchanges. Many hams are now using
GO8RNBIFRSNEE¢ Ay 5-Ay3o0 ¢CKFG A& 3INBFGX o6dzi NB
constantly hear operators who respond to the DX station in a CW pileup when they were not

the one the DX answered. Undoubtedly, at least some of this is caused Wyl whaiking and

code readers. Always be sure of call signs.



While it is great to be able to run CW fast, sometimes running slow is the way to go. A few

years ago a guy in TChad (an all time new one for me) was working CW on 20M at about six
wordsper minute. Apparently he was building a new skill. The pileup was calling him at high

speeds. That was just plain dum¥ou should always send at the same speed as the station
thatyouarecalling!l S O2dz Ry Qi LI2aaArAof e 6edktddowdoirenyS & LISSH
1SeSNw LG ¢2dzZ RyQiG 32 | ye@gKSNBE ySFEN GKIFG &af 2
hand key. | plugged it into the rig in place of my keyer and called him at six wpm. | got him!

a® O2YLISGAG2NE RA Ryhiniat 35 ipmMahout syidgess, Svialider @hy? A y
After that | keep a straight key nearby at all times. Like | said earlier, learn as you go.

Digital: | spent lots of time in the military running RTTY. | got sick of it and to this day I really

R2y Qi tA1S (GKS Y2RSo LG AazX K2gSOBNE | NBa&2dz
capability | hag worked some all time new ondéisat | would have missd otherwise.

There is now something much better than RTTY available.

WSJIX: New mockes like those fronthe WSJ¥x suite are a game changerNothing this

significant has happened in ham radio for decadedl/SJIx was written by Joe Taylor, K1JT

FYR aa20AlFdSao® ¢CKS 2NIRQ& | Yl (SdZNesdl RA2 02
WSJIx modes are golvingvery rapidly.

Since the inauguratioaf the FT8 mode in migtear 2017 more and more activity has migrated
to FT8.Club Log is reporting that ové0% of the QSOs being made wendle arenow using
this new mode.

- F18
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Graph courtesy of ZL2IFB



In the graph below ote how well CW compares for weak signal work to SSBmdh

Weak-Signal S/N Limits

Mode (B = 2500 Hz)
SSB ~+10 dB
MSK144 -8

CW, “ear-and-brain” -15

FT8 -21

Graph courtesy of ZL2IFB.

So what is so great abowvSJ¥x? Just look at the above graphit was designed for weak

signal work and can decode very weak signals that the human ear caerenh hear! That

makesit possible forreliable contactdo be made with very low power and compromised

antennas. It really does work extremely well. These new modes use your cotrgotand

card and transmit in the SSB mode. The entire exchange is controlled by the WSJT program and
is mostly hands free. Logse automatically keptUnbelievably, this extraordinaiy/SJTx

systemis available free of karge!

With Gary, ZL2IEB&ind permissionpleaseseehisS E O S tFT80yefating Guide : I
www.g4ifb.com/FT8 Hinson tips for HF DXers.pbff N2 Q&4 DdzZA RS A & | 0 2 dzi
does a fantastigob of talking all about it.

The complete documentation for the WSdJdmodes is available from its creators at:
www.physics.princeton.edu/pulsar/K1JT/wsijt.html

My experience with WSHhas mostly been that as a DXer. | may have a different prospecti
to it than the average ham. The WS in WSJT stands for weak signal. It does not necessarily
mean low power.

Since dozens or maybe even hundreds of stations are all squeezed into the bandwidth of a
normal SSB signal, it is extremely rude to run higlvgr unnecessarily. It can cause problems
for others. | may be a pariah for some FT8 purists, but | feel that sometimes high power is
warranted. If you are receiving stations from far away with very low signals and they cannot
hear you at 100 watts oets, | believe that a power increase is ok.nbdo this unless it is
necessary, but | do not feel any shame if | have tit.do

Here is the best thing to happen to me since FT8 came into existence. | was ableteteom
my DXCC on 160M. | hiagenstuck at about 75 countries for a long time. With my seriously


http://www.g4ifb.com/FT8_Hinson_tips_for_HF_DXers.pdf
http://www.physics.princeton.edu/pulsar/K1JT/wsjt.html

compromised 160M antennamnd high noise levéldoubted that | would eveachieve it.

Some of you may have no trouble easily working 100 countnes60Mfrom your location. |

can tell you that it iNOTeasy from W7 land. CW openings to Europe are not common from
here. It took me decades to get the 75. Interediynmy countincluded Amsterdam land,
FT5Z,that isat my antipode. It ias far fromme as one can get. Still | was frozen in my country
count.

Then FT8ame along. | starteseeing decodes from places like Ukraine. They could certainly
not hear me at low power on that difficult band. | cranked up my amplifier to full power and
startedanswering them. Signals were miniscule both ways, but after severglatémpts

contacts were completedOver thewinter | got my 100 countries on 160M thanks to FTBis

was definitely weak signal work with a weak signal mode, but reqaisatiuchpower as could

be transmitted. | now hold 9 band DXCCam ecstatic! FT8 is a great mode and almost all of
the users quickly QSL electronically. Many new DXers will get their feet wet through FT8 even
with small stations.l am all for that! We will talk more about DXing with WSJin the next

chapter.

DX @ENTURY CL

, 'I‘lusCertxﬁesthat 1/ 3 ,\
: f Bryce K. Anderson, K7UA

Has this day subrmtted evidenoe to the American Radio kelay League showing two-way
communication with other : amateur stations in at least one. hundred diffemnt countries.
This certificate recognizes outstanding perfomtanoe and attests to m7nbersl’up in the
DX Century Club.
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160 Meters

Thank you FT8!



CHAPTERS

Split Operation & How to Be Heard in a Pileup.

What is working split and why would | want to do it?

Working split is simply transmitting and receiving on two different frequencies. Many DX

contacts are made by calling the DX station on his own frequency and listening for his reply.
¢CNFYyaYAGGAYI YR NBOSAGAY3I 2y LIKSE @l Y KA NB ljgd2d\
unless a large number of stations start calling the DX station. That will almost certainly happen

with a truly rare DX station. Everybody wants to work him. Once a bunch of stations get calling

it becomes impossible to hear hiragpond to anyone because the callers are transmitting on

top of him. And they probably are a lot stronger than he is!

What is the solution? When this situation begins, a good DX operator will announce that he is
32Ay3 G2 a@2N] EHsteh dn@nothdr fyeGuentykahdinot KnShis gwnf That is

dzadzl f £ @ R2YyS aAYLX eAaaSyRyRydzZIapyTRlrmEd A1 8dz
that you should call himot on his ownfrequency, but Shz above him.

Before we go further, hereisaM&® a4 K2NII KAa02NE fSaazyo . ST2NEF
longer for many hams, a station consisted of a separate transmitter and receiver. The HF

0Ny yaOSAGSNI RARY QG SEAaG dzyGAf GKSyo 2 A0K as$s
ontwo different frequencies. In fact the issue wasget your transmitter set to thesame

frequencythat you were receiving on! Working split, especially on phone was common. At

first when the transceiver came into existence the split capability wds Bise transmitter and

receiver tracked each other. That was very convenient for normal work, but a real step

backwards for some DXing. To regain the loss, it was necessary to purchase an outboard VFO

that would give the rig two VFOs that would operatdependently and once again allow split
OFLIoAfAle® {2YS GNI'yaOSAOSNER aAyLie O2dzZ RyQ
Luckily for us all modern transceivers have the capability to work split within a band. Most rigs

dzaS (g2 RAIAGIE +£Cha OFf tSR5-a!&EGH YR YWQEET NBydRS
other one to your desired transmit frequency. Simple.



CKAA A& K2¢g G2 aSdG dzZJ I NR3I G2 62N
It will make things easier if youtart by pushing thed | [ bution to
setthe secondVFOtothes - &0l GA2y Qa FTNBIldzSyoOe o
close to where you want to transmit without a lot of knob twisting
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the capability to transmit on one frequency, to receive on that same frequencyaitid
same timeto receive on another frequencyWe will talk more aboua sub receive®

advantages in a minute.

@K K



This is how to set up a rig to work split that has a sub receiver.
Againstart by pushing thed ! T button to preset the second VFO.

CJELECRAFT K3 TRANSCEIVER SELEGT “SPEIT” A%®

mﬁ.ECEIVE HERE ! E 3 9

BOTH TRANSMIT S S

JWWg RECEIVE HERE ods

LO == CUT== HI WIDTH

SET MAIN VFO TO mne
DX’'S FREQUENCY

SET SUB VFO
TO DESIRED
TX FREQ

TURN ON SUB RECEIVER sus B

One more important point before we go on. Having the DX station listening on one frequency

and transmitting on another allowgouto hear him answer calls without interference from the

callers. The same is not necessarily true at the DX end. Againstatiogs may be calling on

the same frequency clobbering each other. In that case the DX station should spread them out
FNBIljdzSyOe ¢6AasS o0& y2¢ aleAy3da aftAaldSyAy3a dzl p
hopefully the DX station can now septe out the callers. Elementary so far. Now this is

where skill gets involved.



How do | make myself heard in a pileup?

The simple answer is to transmit in the clear from your competit@stecting patterns in how

the DX operator responds to callessinvaluable. More on that later. Of course you have to

make your call sign understandable to the DX station. On simplex it is difficult to ever be in the

clear once multiple stations start calling. If you listen carefully, however, you may be able to

time your calls between the other callers. That may let you through. Use clear phonetics on
LIK2yS FyR I OftSIFENI aFAadE 2y [2 0 .S ONARSTO D
does not answer anyone try again. The loudest station malywielout on simplex, but not

always. The guy in the clear when he sends his call will be heard the best. Unless the pileup

grows, you will get your turn as the competition thins out. On simplex, gentlemen may give

each other a momentary clear shot atiten send their call expecting the same in return.

¢CKFiQa yAOS>T o6dzii Al Sodzé idexperieiced®X Spargt@siansiér thit JS y &
last person who called. That station was probably in the clear, but this sets a bad precedent.

Once a DX stain starts doing this the callers go longer and longer trying to be the last one to

transmit. The result is usually someone transmitting over the DX station. Sometimes they

R2y QG fAa0Sy F2NJ g2 2N G§KNBSL hfdzligepingvofah & G KI
GKAETSY YR RSGSOGAY3I | LI GAISNY 6AGK GKS 5. 2L
G2 GNB YR 0SS GKS flad 2yS OFfftAy3ao ¢CKAA NBI
ridiculous about it. Give the poor guy a chancé ty & g S NJp I O02YLISGSyd 5. 2
OKA& KFLIWISY YR gAff 32 &L} A0 | St L) 6KS 5. &
NKeiKY® LT KS O2YSa o601 6AOGK I LI NIAIFE OIf
52y Qi Oflydufare hoHa'W7 VY If he comes back with your complete call sign correctly, do

not repeat it. Just send your report and let him move on. You will only be wasting his time and
adding to the confusion by repeating your call sign again. The DX stanocoistrol of the

LIA £ S dzLJ® LT KS lala F2N a9! 2yteé¢ R2y Qi OF ff
G W! ¢ 2 NJ Hefslprobaisy3akidiyy advantage of a very short opening to that area.

Standby and wait your turn.

Now it is time to tdk about more advanced skills. Like | said abdigtening to the DX station

and detecting patterns is invaluableOnce a pileup goes into split mode skill becomes more

important than sher signal strength. Again, ypgoal is to transmit in the clearlf the split has

32yS o6Se2yR F aAy3atS FNBIljdsSSyoes tA1S GKS ap 0
actually listenindbecomes essential. Just blaring away on a set frequency might work, but it

might not. The idea is to find where the DXstening or toanticipatewhere he will listen

next.

From this point on there araow two different schools of thoughion how to proceed.




The traditional way of doing it: With most transceiverg 2 dz Ydza i a6 A G OK @& 2 dzNJ |
use the receiver tary and find the station that just connected with the DX. With a normal rig

this requires jumping back and forth between receiving on VFO A and VFO B to hear the DX

station and also search for the guy he is in contact with. This can be tricky andaifeynat

careful you mg end up transmittingonthe DXG I G A2y Qa GNIF yaYAld FNBIdSSy
have all done it, but you look like a real lid. In many cases the DX will hear you call on the same
frequency that the last successful station used. Giveir i NB ® ,2dz g2y Qi 0SS i
figures this out. Other experienced operators will be doing the same thing. Others will be

trying to find the station in contact with the DX and then calling on the same frequency as the
successful one too. If al@up gets very large the spread may go much wider, especially on

phone. In that case figuring out where to transmit becomes paramount. Calling on the last
adFdA2yQa FNBIjdzSyOe Yle& y2i 62N] @ YSSLI) £t Aa0S
successful or if the DX gave his VFO a spin to again spread things out. If you hear another
4dz00Saa aili2NER 2y (GKS alyYS FTNBljdsSyoez GNEB F3FA
made it through. Try to detect a pattern. You may well see thahesuccessive contact goes

up a little in the band. In that case set yourself up a little above the last guy that was successful

and try there. Keep working on finding a pattern. Some guys will list the frequency that

worked for them on the DX clusteihat can be useful, but everyone in the world sees it and

tries that frequency. If you cannot determine a pattern or hear the other stations that are

calling (which sometimes happens on the higher bands) then pick a frequency and call. If no

luck you an either move a little and try again or just keep on with your original frequency. In

this situation getting through becomes partly blind luck.

As | mentioned earlier, some transceivers have a built in advantage in working split. They have

a sub receivethat allows you to listen to the DX station on his frequency and search for the

callersat the same timeon another frequency. This can be very valuable, but it is not

absolutely necessary. Radios like the Yaesu FT1000/HF308Q01series have trueu

receivers. The Elecraft k&3l serieshave sub receives. The top of the line Icoms like the

IC7®0 seriesand the IC761@lso have a sub. Many other Icom radios have what Icalia

GRdzl t &1 G§OK®E LG AayQi SEFOGte || adzw NBOSAGS
once. A transceiver with a true sub receiver normally sends the audio from each of its receivers

G2 @2dzNJ KSI RLIK2y Sa a watdh piis ihé tive sighals together Bitblioth o £ 5
ears. Not quite as good, but stilluseful. 2dz I NS dza Ay 3 KSI RLIK2ySa o8

A new way: At the International DX Convention in Visalialif@rnia, a few years ago a big
discussion began aboutéhuse of receiver paadapters. Many proponents went so far as to
say a seondary receiver is unnecessary! They have a new and simpler idea tgfihdin



station that issuccessfully woikgthe DX station. Their signal will just pop up on the-pan
adaper without tuning your receiver around. You just set your split transmit frequencyeto th
frequencyshown on the displagnd go ahead adiscusseckarlier. That can work.

Here are two paradapter views from the K1N Navassa Island Expedition courtesyipigood
friend Don, N5LZ.

The top picture shows huge 12M CW pileup calling K1N over a broad range of split
frequencies.

The green line on the paadapter shows the receiver set to the DX stati@frequency. The
NER fAYyS aK2ga freguergséating NI yAYAGGSNRA

In this next picture the person working K1N is clearly seen on the paatapter. Thiss a well
handledpileup and only a few stationsther than the successful IN1GTase still calling.
Now N5LZ has moved his transmit@rfrequencyto that of INLIGT@nd is ready to call. He
did not have to hunt with his receiver to find the correct frequency.

working
JN1GTG
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In the above paradapter demonstration, it showsdisciplined pileup whose operators are
paying attention to the DX stationAlmost allstop transmitting wherthe DX statioranswers
someone. This is perfect for a padapter to see Italsomakes iteasy to find the last
successfutaller with yourmreceiver.

Sadly not all pileups are like this one. Sometimes people kdkpgchlindly even when the DX
station is transmitting. When that happens it is much harder to lotatesation now being
worked by the DX.

Here K1N has moved to 15M CW. If you look carefully at the green line you cathaethe
expedition is transmiting. Look at the pileup.Almost noone has noticed L

© ELECRAFT P3

———— .
e

FN2 FN3 FN4

So what do | think about the two approaches? For me if | could only have one it would be a
true subreceiver. | do, however, now have both a subceiver and a paradapter. | want
every advantage that | can get.



Working split on the WSKrmodesike FT8 is just as important as any of the other nwodée

FT8 mode makes it extremely easy to operate split without multiple VFOs. Additionally it gives

the DX station the means of decoding many signals at the same time. Wow! The DX operator
canmoreSI aAf & LIAO]l 2dzi | adlFrdAz2y FyR ¢2N)] GKSY 4
by ear You do notevenneed headphones or a microphone with the digital mdd&dus pu

do not need to tune around the band either. The frequencies for the vaMé83Ix modes are
standardized. Here is an example ofsplit frequencyFT8 QSO.

FT8 vaterfall display

Rx Freq Tx Freq

500 1000 1500 00 2500
e — . -

BnsPixel 2 & StartOHz (2l | Palette | Adjust. 7] Flatten [] Ref Spec () 0 Spec30 % |%
NAvg 5 2! | |Defauit v | |Cumuative hd {)

FT8 QSdisplay

Band Activity Rx Frequency
UIC dB DT Freg Message UIC dB DT Freg Message
-

014400 8 0.0 2126 ~ RAGTXS PYSWW RR73 -
014400 & 0.6 2305 ~ CQ HCIMD/2 0

014400 -16 0.1 2434 ~ K80D WK10O FN42

014215 Tx 1909 HP8DPD K7UA 73

= KSWV 014230 3 0,1 0949 CQ HP8DPD EJ98
014430 4 0.1 950 CQ HPS8DPD EJ98 014300 4 0.1 948 ~ CQ HP8DPD EJS98
014430 -18 0.0 1357 ~ CQ KG6IYN DM12 014330 7 0.0 950 ~ CQ HP8DPD EJ98
014430 4 -0.0 1571 ~ CQ N2VOX EM32 014330 -4 0.0 1747 ~ CQ LW6HAR FF78

014430 -16 -0.3 1971 ~ CQ YVS5ZV FK60
014430 7 0.0 2126 ~ WX7V PYSWW -08
014430 4 0.1 2305 ~ CQ HCIMD/2

0

014430 -9 0.1 2434 ~ K8OD WK10 FN42 [ B
014430 -11 0.1 1728 ~ HC5T AG3I FNOO ~ 014445 Tx 1909 ~ LW6HAR K7UA 73 -
[7] cQ only [ Log QSO ] [ Stop ] 1 o [ Erase ] [ Decode ] { Enable Tx ] [ Halt Tx ] [ Tune ] [¥] Menus
[7] Tx even/1st
- @ R i e
DX Cal DX Grid ) ) ';1 LW6HAR K7UA DN40 P [aw) 5
& LW6HAR FF78 Rx 1748 Hz |2 ] Lwerar kua-02 D (W)
80 Az: 142 9272km Report-2 | LW6HAR K7UA R-02 D |[umx3
20 ( Lookup J ( Add | 71 autoseq (7] call 1st LW6HAR K7UA RR73 5 (x4l
P 01:45:02 Eqkpyy ® (s
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V| Tx even/1st
Tx 1909 Hz |& Hold Tx Freq
A v

Rx 1832 Hz &

Report 2 Bj
V| Auto Seq [ call 1st

Note theHold Tx Fregbox is checked. This allows transmissiand receptionon different
frequencies.

Rx Frequency
014117 Tx 1909 ~ HPS8DPD K7UA DN40O
014145 Tx 1909 ~ HP8DPD K7UA R-03
014215 Tx 1909 ~ HPS8DPD K7UA 73
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-

Look atmy QSO with HP8DP&bove | was transmitting in the clear on 1909 Hz as indicated by the
red markabove thewaterfall frequency display | was receiving HP8DPD on 949 Hz as indicated by
the green markabove the waterfall frequency. You can set your transmit frequency witkt a

mouse click. Simple. e& the WSJFk documentation links in the previous chapter on exactly how to

do it.




WSTK is rapidly evolving. A regular FT8 QSO is very slow compared to the normal CW and SSB
modes. Instead of a DXpedition running in thendreds of QSOs per hour, they are limited by

GKS cn a48S02yR y2NXYIf SEOKIy3IS GKFEG A& y2NXYI
a FT8 QSO still takes 45 seconds. That certainly is not comparable to the very few seconds for a
high speed QS6n the traditional modes.

Something better was developed. Theraav the FT4mode for digital contesting. Has

much shorter exchangedlowever the ultimate DXipeditioomode may well be FT8 in the

GC2Ek!| 2dzyRé Y2RSo CKAZ 48aGSY Aa AYONBRAOGE S
(DXpedition) operates at frequencibslow 1000 Hon the bottom of the waterfall. The

Gl 2dzy Ra¢ o0 aidl G alzrghami dlfréqiiehciesabavd00 HE. - Just pickckear

spot and call \ith the correct timing slot oppositd KS F2 EQ& (i NI afes0cdessflA 2 y & @
the fox will move your transmissionto a newfrequency below 1000 Hthat they can copy in

the clear. The exchange happens quickly in an automated fashion. hidce is the real magic

of the fox/hound mode. The fox can work several hounds at the same time! Multiple QSOs all

at once. Amazing!

|| Special operating activity: Generation of FT4, FT8, and MSK144 messages

) Fox @ Hound
) NA VHF Contest ARRL Field Day FD Exch: 1DUT
) EU VHF Contest ) RTTY Roundup messages RTTY RU Exch:

WSJIx documentations beyond the scope of the handbook, but fox/hound is very easy to set
dzLJ® Wdza 0 32 Ayd2 GKS LINRPINYY aSdaAay3aa FyR OK
yourself up as a hound. See the documentation links provided earlier for how to do it.

Thekey to pileup busting is more than sheer power. Many times it requires skill. Try out the
ideas that | gave you here. Your success rate will improve.



CHAPTERG

DX Propagation BasicsPropagation is a real science and cannot possibly be covered
completely in a short chapter. | do, however, hope to give the new DXer some basics in
understanding how it all works. Having knowledge of propagation will certainly improve your
odds of making great DX contacts.

First a little very basic theory: Aboveviha 6 S y2NX I ft & GKAYy]l 2F Fa GK
there are four layers of ionosphere. If you will think back to your high school chemistry an ion

is an atom that is missing an electron or the free electron itself. This occurs in the ionosphere
bytheSu@ad NI RAIFIGA2Y o6SIFGAY3a R2gy 2y (GK2aS dzLILISNJ
up a free electron. These ions make a very conductive layer wherever this occurs.

Sun

CKS A2y23LIKSNBE KIFIa GKNBS o0lFaAxo flFreSNaBECRS&KkBFIN
Ad ONRB{SY R2¢6y Ayiu2 (G2 adzom tlFr&SNA OFffSR GKS
Earth at a lower altitude (70 km) than the E layer (120 km), which is lower than the F1 (200 km)



and finally the F2 layer (30400 km). Radio@nals may be either redctedor absorbed by the
ionosphere. The level of ionization is determined by many factors all related to the Sun. Radio
waves of different wavelengths are impacted differently by the ionosphere. Shorter

wavelengths (higher frequencies) penetrate deepdo ithe ionosphere than longer

wavelengths (lower frequencies). This makes for radically different propagation depending on

I N}RAZ2 oI @3SQa FTNBIljdzSyoeo 5dzNAYy 3 GKS RFe&fAIK
altitude. It mostly acts as an RF sponddne longer wavelengths are soaked up by it during the

day. The D layer disappears at night. That is why standardréddicastradio has very limited

range during the day, but may go great distances at night fsgangoff of one of the higher

layers. Conversely, UHF and VHF frequencies normally penetrate all of the layers and shoot out

into space, never to return to Earth. During daylight the higher HF ham bands can penetrate

the D layer and then are nefctedby the F layer. At night the lowbands are refactedby the

F layer, but the F layer may not be ionized densely enough taat¢he higher bands. Once

again those signals blast out into space. When the Sun is directly overhead sometimes there is
Sy2dzaK Sy SNHe& {2 ThisB ¢shdcidlly tiu& s theis@némerfsolstice When the
{dzyQa NI &a |NB O2YAy3a Ay G F KAIKSNI Fy3aftsS (K
can be very densely ionized. Sometimes this ionization can be so dense that it will eaen ref
VHFsignals.

The bottom line of all this is that the lower bands are open at night and the higher bands

during daylight The 20 band is in the middle and can be open anytime. Actually, all of the

higher bands can be open at night depending on the leval &S { dzy Qa | QUG A GA G e ®
propagate around the world by bouncing between the ionosphere and the Earth. Multiple hops
occur in long distance communications. Sea water is much more reflective than dirt. Therefore
paths that transverse the oceanseamore favorable than land paths. Each hop causes signal
strength to decrease. The aurora is always present at the poles. The intensity varies widely
based on solar activity. It often blocks signals from passing through. That is why polar paths

are much more difficult to work than noipolar paths.

CKFGQa Sy2daAK 2F (0KS U KESeddidksbwsthdatges (G KS L
shortest distance between two points is a straight line. That is the path that radio signals

normally follow. Thatroutei®l f f SR GKS GaK2NI LI dKdé¢ LF¥ &2dz
school you probably learned a very distorted view of the world. Those maps are usually a

Mercator projection which distorts both the northern and southern polar regions.



The world 1s notlike this!

R

- © 2009 www.free-world-rmaps.com

Those maps are very misleading. They give you the picturdéhtealirection to Europdrom
the USAdnearlydue east ThenIndia isjust farther east and that South Africa is south east.
¢CKFG 2dzad AayQid GNMHzSH

No flat map can represent the round Earth accurately in all respedibat can only be done
with a round globe.

If you put a string between two distant points on a globe you get a true bearing that is called a
GaANBIF G OANDE S¢ Nhamaldirectiorttddistard pakbits. ( TryGt yaudSef. St idh a
interesting.

[j



W7 to Europe




W7 to Japan




W7 to South Africa in two parts! It is a long way!




W7 to Western Australia again in two parts!




2dzNJ 6 S| Y | v i SV yihlesgitds\p@inied ig theNdpht dir&cfioh!

Note the true direction from my QTH to the DX locations as shown in the photos and on the
azimuth map below.They are nothing like the Mercator map showsYou can see that the
real azimuth to Europe is northorth-east from me, and not due east. England is at 38
degrees, over the northern polar region. South Africa is almost due east at 97 degrees, far
from the south east bearing that the Mercator mapggests. Western Australia is nearly due
west. India is nearly due north of me at 348 degrees, directly over the North Pole.

Below is an azimuth map centered on my location in Utah, followed by sample maps centered
on Europe, Japan and Brazil. Theyewreated courtesy of NS6T at
http://ns6t.net/azimuth/azimuth.htmlk Yy R | NB dzaSR gAGK ¢2YQa {AYyR |

Azimuthal Map

Center: 40°45'16"N 111°53'33"W



http://ns6t.net/azimuth/azimuth.html
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Azimuthal Map
Center: 22°30'0"S 47°0'0"W
Courtesy of ’l:om (NS6T)

The ARRL sells a large and colorful azimuth wall map that | owwv®earrl.org. There are
many other sources of azimuth maps available on the web.

Asl mentioned earlier, radio waves usually follow the most direct path to distant locations.

Note that | said usually. It is very common for signals from the most distant locations to go the

other way around the Earth. This happens on different bandaudmsz of daylight or night

paths. In the early morning the Earth is dark to the west. The 40M band works best at night.
Therefore by sending your signal into the darkness it just might propagate around the entire

dark half of the Earth and come out atetlsunset end of the dark pathon the other side of

GKS 62NIRH 5dzZNAy 3 GKS gAYyOGSNI AG Aa O02YY2y F2
¢KS af2y3a LI GKéE Aa SEIFIOGte myn RSINBSE FTNRY
yourselfoutifyolR2 Yy QG KIF @S | o60SIY FyuSyyl o 90SY 6AlK:
good might come in via the long path. In the mornings look for propagatrenthe dark side

of the Earth to your west.


http://www.arrl.org/

The Indian Ocean is located at the most distant point the planet from W7(antipode). The
outermost circle on my azimuth map is actually a single point in the Indian Ocean. That point is
FT5Z Amsterdam IslandThis place is as far away as it gets from me and is virtually the same
distance in any directioh

2 KFG LQY EISG['JA)/EI Fd Aa GKIG ardylta FTNRY GdKS
direction!

Most of the time a signal will come either via the short path or the 180 degree opposite long

path. OnceinawhiS (G KAa AayQd GNHS® hRR LINRLI IFdAz2Y
By this | mean that you find that your beam peaks in a direction that is neither the short nor the

long path. It does happen. Sometimes signals get bent around the aurora tzieepmles.

Other times a highly ionized spot occurs directly under the Sun that has nothing to do with
SAGKSNI NBS3dzf F NI LI KD Ly G6KSasS OFrasa Ad YlL& o
to get to a remote location when no normal pro@mn exists. An excellent example of this
a2YSUAYSA KIFLIWISya F2NJ YS 2@SNJ GKS-ndrthirdast,y 1 A O h O
but | can at south east! This usually happens on the higher bands like 15M.

l'AaGNRY2YSNE OFftf (KS 02dzyRFNE 06S06SSy RI& FyR
zone thed 3 NB & Tliere 16 & ldigipropagation enhancement along the grey line at sunrise and
sunset. During that time of twilight something wonderful happerisr away signals can

increase dramatically in strength! Watch out for this as the grey line passes over you. Good

things will happen. That knowledge can be especially useful in working distant locations along



that boundary. However, those openinggy be very brief, like three minutes! | have made

some of my very best contacts along that line into the Indian Ocean using this mode. By

plotting where the grey line occurs at other places on the Earth, you can also frequently predict
signal peaks frordX stations. This peak may still occur when their grey line does not run over

your location but only over the DX stati@locatio® , 2dz OF'y dzaS GKAa&a G22f
location over the Earth and the grey line:

http://www.timeanddate.com/worldclock/sunearth.html. Always keep an eye open for good

things to happen over the grey line.

My point to all of this is to make you aware that signal @gation is kind of fickle. Weird

GKAy3a faz2 KILLWSY G§KNRBAdAK GRdzOGAy3A¢ | yR 20KS
GKA& &aK2NI OKI LI SN Wdza i NBYSYOGSNI (2 dzasS &
forget the long path and the grey line. Taetipode is a wild card and so is crooked path

propagation!

Propagation prediction is very difficult to do. There are, however, some basic indicators that

help. Scientists are always tracking what is happening with the Sun. Without getting
complicatedthere are three very useful parameters to use to predict band conditions. They are

a2t NJ Ft dzE | y Rcesi K §endial, thédiidhsftRe sdiaY ffux theyb&ter. The

lower the A and Kndicesthe better. The initesindicate activity inthed I NI K Q& 3S2 Yl 3y S
field. When the geomagnetic field gets agitated by the Sun, propagation degrades. Solar

storms really mess up HF propagation and are indicated by higtesd

The ARRL has a good article written for hams on this subject at:
http://www.arrl.org/files/file/Technology/tis/info/pdf/0209038.pdf

See tlesesitesfor lots more information on this science:
http://www.s olarham.net/
http://dx.gsl.net/propagation/
http://www.swpc.noaa.gov/

Beacons

TheLY G SNYFGA2y I E ! YFGSdzNI wlk RA2 | YA 2 yWwiddNIERINS &4 Sy (¢
member country has a representative organization within the IARU. The IARU has established a
GoSEFEO2y ySGg2N] ¢ (2 NBaSIFNOK | @omaidistafiorBIni A 2y ®
several locations around the world that transmit on a closely synchronized schedule. The

beacons operate on frequencies df4.100, 18.110, 21.150, 24.930 and 28.200 Mhz. By

monitoring these frequencies it is easy to detect bandimgeto the various beacon locations.
See:http://www.ncdxf.org/pages/beacons.hfioi information on the beacon project.



http://www.timeanddate.com/worldclock/sunearth.html
http://www.arrl.org/files/file/Technology/tis/info/pdf/0209038.pdf
http://www.solarham.net/
http://dx.qsl.net/propagation/
http://www.swpc.noaa.gov/
http://www.ncdxf.org/pages/beacons.html

The Reverse Beacon Network and PSK Reporter as propagation tools.

As | mentioned in the chapter on DX clusters, you might see yourself spottddbonlaster. If
you are runnin@cW or RTTY you will probablysee yourself listednthe Reverse Beacon
Network. You can see where you are being heard along with your streagth. That can be
very useful! Here is an example frofttp://www.reversebeacon.n&thenl was calling CQ
during the Straight Key Century Club conte€theck out the RBN website for full details on the
many features available from this valuable tool.

REVERSE BEACON NETWORK

welcome main | dx spots nodes FT8 downloads about contact us

show'hide my last filters options:
B show/hide
showing spots for DX call: KTUA o e
search spot by callsign
de dx freq cgidx snr speed  time Do you enjoy the REN?
= Please consider supporting us!
WS3IW B Krua 140625 CWCQ 9dB 19wpm 2300z 27 Apr
CXBVM BS K7UA 14062.4 CWCQ 16 dB 18wpm 2300z 27 Apr Donate
W3RGA BS k7UA 14062.4 CWCQ 17 dB 15wpm 2258z 2T Apr KTUA frequencies on last 15
K9TM-4 BEE k7ua 14062.4 CWCQ 19 dB 15wpm 2258z 27 Apr minutes:
PJ2A BE k7UA 14062.4 CWCQ 13dB 15wpm 2258z 27 Apr no spot...
KV4TT BE k7uA 14062.4 CWCQ 23 dB 15wpm 2258z 27 Apr
WZT1 BE kruA 14062.4 CWCQ 16 dB 14wpm 2258z 27 Apr
W2AXR BS K7uA 14082.4 CWCQ 40 dB 15wpm 2258z 27 Apr
- we have 174 skimmers cnline
KM3T-2 ESeIr 14062.4 CWCQ 18 dB 15wpm 2258z 27 Apr
NATVC B K7UA 14082.4 CWCQ 20 dBE 15wpm 2258z 2T Apr skimmers online:
= IBSCW - 40m
W4KAZ ESeIN 14062.4 CWCQ 21dB 15 2258z 2T A
- L et IVIKFSEYY - 160m, 80m, 40m,
KM3T B k7uA 140862.4 CWCQ 19 dB 15wpm 2258z 27 Apr 30m, 20m, 17m, 15m, 10m
=] n 3W13A - no spot Iast 15min
W30A __K?UA 14062.4 CWCQ 36 dE 15wpm 2253z 27 Apr THARCY - 40m
K2DB BE K7UA 14062.5 CWCQ 9dB 15wpm 2258z 27 Apr BQTRS - no spot last 15min
KATTT E= K7UA 14062.4 CWCQ 20 dB 15wpm 2258z 27 Apr ERIE[8 = T, <1, 3,

20m


http://www.reversebeacon.net/

PSK Reporteris another automatesystem that isery popular with digital mode users. See
https://www.pskreporter.info/ Like the Reverse Beacon Network, you can see where your
signal is being heard. PSK Reporter not only includes filters,|émBamapisplay. Here is the
map for my recent FT8 activityow! That is so cool!

o
2o

© OpenMapTiles © OpenStreetMap contributors



https://www.pskreporter.info/

Propagationprediction programs:

The U. S. government has spent enormous amounts of time and money in creating a very
accurate modeling program for predicting HF propagatarthe Voice of AmericaThis
software (VOACAP) is freeware from the U. S. governmentt isutumbersome to use without
some sort of an interface program. All of the propagation prediction programs use the U.
government calculation engine so they all come up with pretty much the same results. The
differences are in how the data is presedt

| use the DX Atlas suite of programs written by VE3NE® same guy who provides CW
Skimmer). Seehttp://www.dxatlas.com/ . This suite consists of four separate programs that
work together and among its features it includes very nice propagation software.

Many of my friends are usirthe DX Labs software suite. The siteludes excellent
propagation tools. Seehttp://www.dxlabsuite.com/.

There is alsoraexcellentiree online propagation prediction service called VOACap Orilinie.
tool employs a simple to use resource available athttp://voacap.com/hf.

VOACAP Online for Ham Radio — 22:49:48 UTC (04:49 PM)

Select TX QTH: (<= Ssisci a location or set Grid: [Dha0ck or Latitude: [40.4521 Longitude: [-111.7578
Select RX QTH: [ << Select a location or set Grid: [MMO0aa or Latitude: | 30.0000 Longitude: |60.0000
% oW 120w 150w 10 150w 120w & o 36 ™ e W w
+ o0 000 ©
[Antennas
=
Setings
= V Prop Charts
Prop ines!
g SP
HoEs|
22:49 . .
o-——————————————— ; . 5000 km "
©5/05/2021 [m] : : 2P0
W SOW 120W 150W 180 150w ' 120w 0w sow. 30w 0 30E 60E » 90E 1206 150E 180 150W 120W. 90W Leaflet | © OpenStreetMap contributors

TX: 40.45, -111.80 | RX: 30.00, 60.00 | Short: 12150 ke — 7555 mi | 7° — 353° | Mid: 82.2707, 16.0501 | Long: 27840 kem — 17305 mi | 187° — 1757 | Mid: -82.2797, -163.9400
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© 2010-2021 Jari Perkiomaki (OHEBG). James Watson (HZ1JW) and Juho Juopperi (OHBGLV) - Questio

Any of these propagation prediction programs will give yery useful data. | highly
recommend that every DXer obtain access to some form of accurate propagation prediction
data. Once you have a goodnderstanding of propagation it will certainly improve your

odds of working more DX!


http://www.dxatlas.com/
http://www.dxlabsuite.com/
http://voacap.com/hf

CHAPTER/

Phonetics: Using phonetics is the best way to make your call sign understood on phone.

Everybody knows that. The aviation world and NATO use the same standardized set of words:

L LKEFE . Nr@25s /KIENIASET 5StidlsXxe SGOo ¢KAa LK
internationally. It is not, however, the only one that was ever created. Tisenullitary used

G2 dzaS I RAFTFSNByl 2ySY 1of ST . F{1SNE / KIFNIAS
/| KFNY¥ ASS 51 GARXEZ SG0o ¢ K S NFAmstewdam, Bdstarg 2y Sa dza
/I FaltoflyOlrs 5SYyYIN] =XSioOo 2 K-hviatiod |€&0dzf R @ 2 dz dz
phonetic alphabets the best. Fromttp://en.wikipedia.org/wiki/NATO phonetic _phabet
CHARACTER MORSE TELEPHONY | (p RO 0 )

A .- Alfa (AL-FAH)

B —eoe Bravo (BRAH-VOH)

c —s— Charlie (CHAR-LEE) or

(SHAR-LEE)

D — e Delta (DELL-TAH)

E . Echo (ECK-OH)

F se—e Foxtrot (FOKS-TROT)

G —— Golf (GOLF)

H seee Hotel (HOH-TEL)

I .o India (IN-DEE-AH)

J [ Juliett (JEW-LEE-ETT)

K —.— Kilo (KEY-LOH)

L e—se Lima (LEE-MAH)

M -— Mike (MIKE)

N — November (NO-VEM-BER)

o] - Oscar (OSS-CAH)

p e——o Papa (PAH-PAH)

Q —— = Quebec (KEH-BECK)

R o= Romeo (ROW-ME-OH)

S sew Sierra (SEE-AIR-RAH)

T - Tango (TANG-GO)

U .. — Uniform (YOU-NEE-FORM)

?Cr)O—NEE—EORM)

v coe— Victor (VIK-TAH)

w P Whiskey (WISS-KEY)

X —ee— Xray (ECKS-RAY)

Y —.— = Yankee (YANG-KEY)

Z ——ee Zulu (ZOO-LOO)

1 . — - = = One (WUN)

2 . — — — Two (TOO)

3 cee — — Three (TREE)

4 cene — Four (FOW-ER)

5 seves Five (FIFE)

6 —sess Six (SIX)

7 — — e Seven (SEV-EN)

8 ——— e Eight (AIT)

9 —_————s Nine (NIN-ER)

0 |===== Zero (ZEE-RO)



http://en.wikipedia.org/wiki/NATO_phonetic_alphabet

CNRY LISNB2YlIf SELSNASYOS L R2yQi tA1S G2 das
AYVOSNYFGA2Y I E LK2YySGAOO® { ASNN)} =2dzad R2Sa yz2i
AmericansaR { LJ yAaK f I y3adzZ 3S aLSF]1SNAR dzyRSNER(G22R {
LI NI A Odzf F NJ 1221 Ad tA1S Al az2dzyRaxe +a GKS S
finallysél 6 f SR 2y @ a e larNait &) S militally plib@e¥cSikphabetLater as K7UA,

| used Kilowatt Seven Uniform Alpha. Back when there were no calls starting with KW (like

KWT7A) it was fine. Now sometimes it gets mistaken for KW and not K. | have had contest log
exception items sent to me showing a mismatch of QS@ Hatause | was logged as KW7UA.

L [ quitusing it. Some words just work better for international contacts than the standard

phonetic alphabet. For example: Everybody knows the USA is the United States of America.

United is now a very common phonefic2 NJ | ® ¢KS alkyYS gA0GK ! YSNA O}
common for R than Romeo. It is a great one for radio amateurs.

{23 gKIFIGQa Y& LRAY(GK !'asS LK2ySGAOa dGdKIFIG 62N]H
R2y QG 1SSL) 0SSt GAyYy 3 icK St tasbriehinglelseS SHift- fransKilaJK 2 y S
Seven Uniform Alpha, to Kentucky Seven United America. Also, help them out by giving it more

than once. You get the point. Some cities and other geographical locations work well.

Yokohama, Honolulu, Lood and Norway come to mind. Stay flexible.

CKSNBE AayQid FyedkKAy3a fA1S LK2ySGAaAOa FT2N) ydzyo S
them. A wise DXer still has a couple of tricks in his arsenal. If the DX station is struggling with

the number n your call, count up to it. This is: Kilo Seven;-one, two, three, four, five, six,

seven---- Uniform Alpha.

YY26Ay3d K2g (2 LINRYy2dzyOS @2dzNJ ydzYoSNJ Ay GKS 5
C2NJ YS Y@ ydzYoSN) atgf SHaSa{AFGSaHI Ay AAKRDSY
have the skill to speak to a DX station in their native language that is always welcomed. All of

us would be well advised to constantly improve our international language skills.



CHAPTERS

The At of OSLinQ:

QSL cards have been a part of ham radio from the very beginning. It has been a tradition to
post them above your station to catch the eye of visitors and to remind the operator of his
accomplishments. If you are interested in DXCC or rodrer awards you are required to have
proof that the contacts necessary for the award took place. In this chapter we are going to talk
about the traditional ways to get those cards and then bring the subject into tRleeitury

with electronic QSLingThe ARRL has always had very stringent rules on the validation of QSLs
for the DXCC award. These high standards have preserved the integrity of the award.

| have enjoyed receiving paper QSL cards over my nearly 60 years as a ham. | have well over
8,000 n my coléction. They can be fun, but | believe that electronic QSLing is making them
obsolete.

Some 0f8,000+ paper QSL cards. Adlve beenfiled andare accessible alphabetically.



