Working HF DX
by

Joe Reisert, W1JR



First licensed in 1951 as WN2HQL and has
been a serious DXer since 1954. Prior calls
included W2HQL, WAGTGY, W6FZJ, W1JAA
and W1JR.

Top of the DXCC Honor Roll with 392/340
total, DXCC Challenge 3172. Satellite DXCC
and 11-band DXCC (160 through 6 meters
including 60 Meters). 13 Band WAS

DXpeditions in 1957 as W2HQL/KC4
(Navassa l.) and as VP2VB in 1958 with
Danny Weill.

Member of the YCCC Contest Club. Life
member of ARRL and AMSAT. Over 150
published articles and over 125 Invited talks.
CQ Magazine DX Hall of Fame (2014)
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BY JOHN G. TROSTER,* W6ISQ

TNO-&-‘ing-arrmg — “My gosh, forgot to take [
the phoue ol the hook. Sweepstakes not two
hours old and interrupted alrewdy. Not enough
1 get rid of NMarge and the kids for the weekend

« oo ATNIO2

“Is your radio number W6ISQ?"

“Yes . .. shh . . | Jady. But | have my own ‘
TV set going and have « perfect pieture, It must
he your set. My station has been approved by
the FC . . "

“No, no. I'm ealling about my hushand. He's
a radio bug and his number is WAGTGY. There's
something wrong with him.”

“Ohhhh, Joe. That's right. You just got mar-
ried & few weeks . . . | mean ... well . ..
swhhh . . . what's wrong with him?"

“I don’t know. He won't talk to me, und all
he does is just sit in front. of n lot of radios and
turn the knobs. He husn't spoken u word in two
hours. He won't come to supper. Just stares and |
turn knobs. Finally pleaded with him to say
something . . . snything . . . aod he said, ‘eall |
this felln." And he gave me a eard with your
phone number on it."

“Ohhh, I sce. Now, Mrs, TGY, every once in
u while does Joe kinda jump u little, grab a dial
and then you hear little elicks nnd snaps?"

“Yes, yes. For two hours now."”
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“And does he smile and scowl off and on?”

" Ym-"

“And maybe u conple of hours ago he was
nomal — talked ealmly . . . well, maybe 2
little nervous, s twitch maybe . . . walked
around the house, looked up at his aerinls?"
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in a spring 1964 QST will be the basis for
issuing this citation.




DXing, an Overview
DX (Distance) or DXing is one of the most exciting activities within ham radio.
DX can be line-of-sight on VHF/UHF or bouncing VHF signals off the Moon (EME).
DXing is easy and most exciting on HF (High Frequency 1.8-30 MHz) bands.
To participate as a beginner (newbie) is easy.

Expensive equipment is not required.

You only need a low power (100 Watts or less) transceiver and an antenna.

A simple wire or vertical antenna will get you started.



DX Signal Modes of operation on HF

Voice:

AM: Amplitude Modulation

FM: Frequency Modulation

SSB: Single Side Band. The most common voice DX mode
Code:

CW: Continuous Wave

RTTY: Radio Teletype

PSK: Phase Shift Keying

WSIJT: New and very popular weak signal digital modes



Radio Equipment

New and used low cost transceivers for the HF bands (1.8-30 MHz) are readily available.

Other accessories such as microphones, earphones, keys and keyers will improve operating convenience.
Built-in or external antenna tuners, RF selectivity choice and audio enhancements are great features.
Simple low cost end fed half wave (EFHW) antennas are available from ARRL , MyAntennas and others.
Long wires, dipoles and verticals are also good starter antennas.

Power amplifiers, masts, towers, rotors and gain antennas are not required for beginners.

However the above will help later as your DX’ing skills improve and will make contacts easier to make.

All of the above accessories are readily available and advertised in amateur magazine and on the Internet.

Product Reviews are also helpful as are demonstrations of equipment at ham radio gatherings.



Simple transceiver and Antenna Setup
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Typical HF Antennas
One common ham expression is that “You can never have enough antennas.”
Antennas give you the most “bang for the buck $5$555”
A one dB antenna gain improvement is the minimum detectable improvement.
However, if an antenna is used for both transmit and receive a 1 dB gain improvement yields an overall 2 dB.
A simple dipole antenna is usually the standard reference. *
Directional antennas such as a Yagi or hex-beam can improve results by several dBs over a dipole.
Directional antennas also improve your ability to hear weak signals and decrease interference (QRM).
Furthermore directional antennas can decrease local noise (QRN).

* See the ARRL Handbook for many different antenna choices



Some simple common antennas

_+—

Half-wave
Dipole
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Types of Transmission Lines
Coaxial cable
RG-58 50 Ohm coax cable

RG-8 popular 50 Ohm coaxial cable

Other types:
Twin lead: Typical low cost 300 Ohms*
Ladder line: Typically 400-450 Ohms *
Open wire line: Wires with spaces*

* Usually requires a balun and antenna tuner.



Typical Transmission Lines




Higher gain HF antennas




Azimuthal Map

Center: 42°53'45"N 71°37'30"W
Courtesy of Tom (NS6T)
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Typical HF Radio Propagation
A knowledge of HF radio propagation is very beneficial for DXers

Publications such as The Daily DX has daily updates on worldwide radio propagation by W3LPL.
ARRL has weekly solar updates by K7RA.

The SWPC (Space Weather Prediction Center) website gives hourly statistics of solar activity.
HTTP://DX.QSL.Net/Propagation is another good site for timely solar indices. Understanding
these data can help us predict radio propagation conditions.

Generally speaking when radio propagation is optimum 20 meters (especially 14.195 +/-5 on
SSB) is usually the primary go-to DX band. 20 Meters is most often useable during local daylight
hours. When radio propagation is good the bands above 20 meters may also be useable. 40
Meters is usually the best night time band.

Good radio propagation reference numbers are when the A Index is <10, K is <4, solar wind
speed is <300 km/s, Solar flux is >100 (and even better when >150) while sunspot numbers are
> 25.

Watch out for CMEs (Coronal Mass Ejections). They are a warning of ionospheric disturbances.
CMEs typically affect propagation negatively within 48-72 hours.

Also listen for propagation beacons such as the NCDXF/IARU international beacons
transmissions around 14.1 MHz and on other HF freauencies and bands.



Grid Locator Map
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Local New England Grids
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Personal Computers

The introduction of personal computers (PCs) in the 1970s has had a profound affect on just about
everything we hams do but especially affect DXing.

PCs allow access:
Radio control
Computer logging especially for radio contests.
Internet access
Access to worldwide DX Packet Clusters such as DX Summit and DXHeat*.
Digital mode program control
Use of the WSIJT digital modes such as JT65, FT4 and FT8 etc.
Etc. etc. etc.

*More later



DX Bulletins and DX Clusters
DX Bulletins tell you what DX stations are available, when and where they are operating.
The ARRL and “The Daily DX” bulletins are great DX sources of information.
Many DX bulletins are available free such as OPDX (KB8MW), 465 DX List, DX World, DXNL DX News etc.

DX Clusters help warn you instantly what’s happening worldwide. They tell you call signs, frequency
etc.

DX Clusters help improve information on what’s happening worldwide



Typical DX Cluster

DX de Freq DX Tags Comments UTC Date

12830 18 100,8 == EA3BT QO 17:55 28/07/22
RI&QQ 7016,0 mm UABCID * russia kills children 17:54 28/07/22
RW4K 7016,0 mm RIBQQ Up1.2 17:54 28/07/22
AIzZ 18152,0 J@ CN23ZG 17:54 28/07/22
ON4LDU 210750 ™= YC2DUC (v ] FT8 JN29vq - 0152 Hey Guna 17:54 28/07/22
AH&6FC 140750 [ AP2IN '+ ] BL20DA MM&3 mahalo (thanks) for the 17:54 28/07/22
AT1AM 142475 gm OM3KAP USB LL55lk - JN98ep 17:54 28/07/22
HC1FQ 21074,0 == LUGXQB @@ TNXFORQSO73 17:54 28/07/22
RAZF 14 160,0 g RM2T russia is a world terrorist 17:53 28/07/22
RA2F 14160,0 gy UABDM @@ russia kills, rapes, loots, lies 17:53 28/07/22
BHEKOK 14027,0 E= EA6/EA3H50 @ cw 17:53 28/07/22
REMM 14160,0 g RA2F @ TNX 17:53 28/07/22
RCBSA 7164,0 == OE3DIA @@ TnxforQso! 17:53 28/07/22
SPSMXG 21074,0 ™= YB4BYA '+ ] FT8 -07dB from O118 1501Hz 17:53 28/07/22
RY3D 7017,8 4= OHe/DLISVA @ cq.. 17:53 28/07/22
PE4BAS 50313,0 3= G4FVZ @@ TnxTU73 17:52 28/07/22
TWBELR 14080,0 = KzZ21 @ tnx 17:52 28/07/22
PY40Y 12100,0 53 J28JD (v ] FT2 -09dB 846Hz 17:52 28/07/22
LUSDCE 210755 mw SQ7BFC @@ FT8Send-18 Rcvd -08 By PHPDCE 17:52 28/07/22




DX Jargon
Use proper Phonetics on voice. They are carefully selected words representing the English alphabet.
Cute phonetics such as “W One Jack Rabbit” may not be quickly understood by non-English speaking persons.
Typical expressions are 73 (Best wishes) and 88 (Love and kisses).
Up means transmit up from the frequency you are listening to.
RS(T) is a signal report meaning “readability, signal strength and tone”. 59(9) is the most common signal report.
TU means thank you which is often used at the confirmation of the end of a contact.

“Q” signals are often used such as: QSL (confirmation), QRM (interference), QTH (location), QRV (are you ready?), QRT (stop
transmitting), QRX (wait a moment), QRS (slow down), QRZ (who is calling me?), QRL (are you busy) and QSO (conversation).

Birdie: (spurious signal), eyeball (in person), CW (continuous wave), DXCC (DX Century Club), IOTA (Islands on the Air), ITU
(International Telecommunications Union), Green Stamp (SS), LID (slang for a stupid operator), OO (Official Observer), SASE
(self addressed stamped envelope), LSB/USB (lower sideband, upper sideband), WX (weather), Wallpaper (award), YL/XYL
(young lady/ex-young lady), WAS (Worked All States), WAC (Worked All Continents), WAZ (Worked All Zones), etc.



NATO Phonetic Alphabet

A Alpha N | November
B Bravo 0 Oscar
C| Charlie P Papa
D Delta Q' Quebec
E Echo R Romeo
F Foxtrot S| Sierra
G Golf T Tango
H Hotel Ul Uniform
I India V| Victor
J Juliet W Whiskey
K Kilo X X-ray
L Lima Y Yankee
M Mike / Zulu




Logging Contacts
It is very important to accurately log call sighs worked as well as Date, Time, Frequency and mode of operation.
The ARRL Log Book is highly recommended.
For time and date, hams universally use GMT (Greenwich Mean time) also known as UTC (Universal Time Central).
GMT is very accurate based on astronomy and originates in Greenwich, UK. It is often abbreviated as “Z” time.
For reference, NY City is 5 hours (-5) behind GMT.

As one becomes more skilled working DX there are various electronic log programs and other sources such as the
ARRL LoTW (Log Book of the World). For example, 0500Z which means 5 hours after midnight in Greenwich, UK.

QRZ.com is an excellent source of call sign info.
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Operating and Awards

It goes without saying that you must observe the frequency, band limits and modes of operation allowed by your operating
license class.

Operating skills for working DX are very important and can be quickly acquired.
It is best to Listen, Listen, Listen and follow instructions from the DX station.

Many DX stations, especially from the rarer entities and DXpeditions do not listen on their own frequency. They may listen up
a KHz or more depending on the mode of operation. They usually don’t like duplicate contacts on the same band and mode.

Listening can help determine where and when to transmit.

Follow carefully the DX Code of Contact.

Tip: When you hear a rare DX station especially on a DXpedition, try to work them early since they may unexpectedly QRT
The DXCC award by the ARRL is the most recognized and sought after award worldwide for working and confirming 100 or

more DXCC entities. There are now 340 entities or independent countries, territories or political entities on the list. The DXCC
list is a great source of information to help identify DX call signs and locations.



US Amateur Radio Bands

ren % ARRL AVATECR RADio”
US AMATEUR POWER LIMITS — FCC 97.313 An amateur station must use the minimum transmitter power necessary / .‘
fo carry out the desired communications. (b) No station may transmit with a transmitter power exceeding 1.5 kW PEP.

KEY
Amateurs wishing to operate on either 2 200 or 630 meters must

first register with the Utilities Technology Council online at
hitps:i/utc.org/pic-database-amateur-notification-process/,

40 Meters (7 MHz)

7000 7.075 7.100
fTU 1.3 and FCC region 2 west of

10 Meters (28 MHz2)
28.000 28.300

Note:

CW operation is permitied throughout all
amateur bands.

29.700 MHz

You need only register once for each band
2,200 Meters (135 kHz)
EAG

1 W EIRP maximum 1378 kHz

135.7 kHz
630 Meters (472 kHz)

5 W EIRP maximum, except in Alaska within 496
miles of Russia where the power limit is 1 W EIRP.

EAG
479 kHz

160 Meters (1.8 MH2)
Avoid interference to radiolocation operations
from 1.900 to 2.000 MHz

EAG

1.800 1.900 2000 MHz

80 Meters (3.5 MHz)

3500 3600 3.700 4.000 MHz

E
A

G
VUV

3525 3600

60 Meters (5.3 MHz)
CW, 5332 5348 53585 5373 5405 kHz

Dig - = EAG

NT
3.800 (200W)

uss '[ %
53305 53465 5357.0 53715 54035 kHz

General, Advanced, and Amateur Extra icensees
may operate on these five channels on a secondary
basis with a maximum effective radiated power
(ERP) of 100 W PEP relative 1o a half-wave dipole
Permitted operating modes include upper sideband
voice (USB), CW, RTTY, PSK31 and other digital
modes such as PACTOR Ill. Only one signal at a
time is pemtted on any channel.

(10o0w)

130" west or delow 20° north

7.025
See Sections 97.305(c), 97.307(f)(11) and
97_301(e). These exemptions do not apply to
stations in the continental US.

30 Meters (10.1 MHz)
Avoid interference to fixed services outside the US.

200 Watils PEP EAG

10.100 10.150 MHz

20 Meters (14 MHz)

14.000 14.150 14.350 MHz

E
A

14.175 G

14.025 14150 14225

17 Meters (18 MHz)

18.068 18.110

15 Meters (21 MH2)

21.000 21.200

21.450 MHz

21.025

12 Meters (24 MHz)

24.930

EAG
5 N,T
28000 28500 (0 w)

501 6 Meters (50 MHz)

500

1441 2 Meters (144 MHz)

EAGT
148.0 MHz

1.25 Meters (222 MHz)

1440

EAGT
N(25W)

33 cm (902 MHz)*

9020

1240 23 cm (1240 MHI)'

1270

All icensees except Novices are authorized all modes
on the following frequencies:
2300-2310 MHz  10.0-105GHz ¢
2390-2450 MHz  24.0-24 25 GHz
3300-3500 MHz  47.047.2 GHz
5650-5825 MHz  76.0-81.0 GHz

1 No pulse emissions

122251230 GHz
134-141 GHz
241250 GHz
All above 275 GHz

MCW is authorized above 50.1 MHz,
except for 144 0-144.1 and 215-220 MHz

Test ransmissions are authornized above
51 MHz, except for 219-220 MHz

| |=RTTY and data

[ | = phone and image

] = CW only

I = SSB phone

(1] = USB phone, CW, RTTY,
and data

(] = Fixed digital message
forwarding systems only

E = Amateur Extra
A = Advanced

G = General

T = Technician

N = Novice

See ARRLWeb at www.arrlorg for
detailed band plans.

ARRL

We're At Your Service

ARRL Headquarters:
860-594-0200 (Fax B50-594-0259)

emailt hq@arr.org

Publication Orders
www_arri org/shop
Toll-Free 1-888-277-5289 (860-594-0355)
email: orders@arri org

Membership/Circulation Desk
www.arr ongl
Toll-Free 1-888-277-5289 (860-594-0338)

emai: membership@an org

Getting Started in Amateur Radko
Toll-Free 1.800-326-3942 (860-594-0355)
emad newham@ant org

Exama: 860-594.0300 emai: vec@arriong

Copyright ® ARRL 2017  rev. 9/22/2017
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DX Code of Conduct

. | will listen, and listen, and then listen again before calling.
. | will only call if | can copy the DX station properly.
. | will not trust the DX cluster and will be sure of the DX station’s call sign before calling.

. | will not interfere with the DX station nor anyone calling and will never tune up on the DX

frequency or in the QSX slot.

. | will wait for the DX station to end a contact before | call.

. | will always send my full call sign.

. | will call and then listen for a reasonable interval. | will not call continuously.

. | will not transmit when the DX operator calls another call sign, not mine.

. | will not transmit when the DX operator queries a call sign not like mine.

. | will not transmit when the DX station requests geographic areas other than mine.

. When the DX operator calls me, | will not repeat my call sign unless | think he has copied it

incorrectly.
| will be thankful if and when | do make a contact.

| will respect my fellow hams and conduct myseilf so as to earn their respect.
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About the DXCC Rules

The DXCC List is based on Clinton B. DeSoto's, WACEBD, landmark 1935 QST
article, "How to Count Countries Worked, A New DX Scoring System.”
DeSoto's article discussed problems DXers had in determining how to count the
DX, or entities, they had worked. He presented the solution that has worked
successfully for succeeding generations of DXers.

In DeSoto's words, "The basic rule is simple and direct: Each discrete
geographical or political entity is considered to be a country.” This rule has stood
the test of time — from the original list published in 1937, to the ARRL DXCC List
of today. For more than 85 years, the DXCC List has been the standard for DXers
around the world.

DeSoto never intended that all DXCC "countries" would be countries in the
traditional sense of the word. Rather, they are the distinct geographic and political
entities which DXers seek to contact. Individual achievement is measured by
working and confirming the various entities comprising the DXCC List. This is the
essence of the DXCC program.

Over time, criteria for the DXCC List has changed. The List remains unchanged
until an entity no longer satisfies the criteria under which it was added, at which
time it is moved to the Deleted List. Thus, today's DXCC List does not fully
conform with today's criteria since many entities are grandfathered under previous
rules.

- DXCC Rules

Click on the different sections below to learn the DXCC rules.
+ Section |. Basic Rules
+ Saction Il. DXCC List Criteria
+ Section lll. Accreditation Criteria

+ Section IV. Field Checking of QSL Cards
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QSLs and QSLing
This is a real fun part of DXing. QSLs are a great way to confirm a QSO

ARRL QSL bureau.

LOTW: An ARRL program that allows contact credit without a QSL

“Clublog” is an international site to see info on QSLing other stations and OQRS access.
OQRS (Online QSL Service) is a great way to request a QSL without having to send one.
SASE (self addressed stamped envelope) is often requested especially on USA QSL requests.

Most DX stations request at least $2-S3 to receive a direct QSL in return.



Some Rare Deleted Entities QSLs
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DX QSLs from rare entities
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Typical DXCC QSLs
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Summary
HF DXing is great fun
Generally speaking the use of English is almost universal on both voice and code.
International borders don’t matter.
Politics is verboten in ham radio and therefore almost non-existent.

Sometimes multilingual DXers practice their language skills especially hams from non-English speaking countries. Never
make fun of their English pronunciation. Instead try to assist them.

See “The Growing Use of Foreign languages by American Amateurs” by W1YLV in March 1972 QST pg. 60.
You meet people from other countries around the world improving your knowledge of geography.

People such as the late King Hussein JY1 who was an ardent ham. US astronauts like Owen Garriott, W5LFL, Barry
Goldwater, K7UGA, Father Moran, 9N1MM, Monk Apollo SV2ASP/A and Marlon Brando FO5GJ were all active hams.

You make new friends as well as learn about other cultures. Sometimes these people will even visit you.
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SkyLab 3 Astronaut Owen Garriott, W5LFL (SK) and Joe Reisert W1JR
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Many thanks to K2RR and AD1C for helping me put his material all together.



