


i800-777-0703 I DXEngineering.com

Ordering (via phone) Country Code: +1
9 am to midnight ET, Monday-Friday 
9 am to 5 pm ET, Weekends
Phone or e-mail Tech Support: 330-572-3200
9 am to 7 pm ET, Monday-Friday 
9 am to 5 pm ET, Saturday 
E-mail Tech: Elmer@DXEngineering.com

Ohio Showroom Hours:
9 am to 5 pm ET, Monday-Saturday
Ohio Curbside Pickup:
9 am to 8 pm ET, Monday-Saturday
9 am to 7 pm ET, Sunday
Nevada Curbside Pickup:
9 am to 7 pm PT, Monday-Sunday

ISO-PLUS Ethernet RF Filter
This patent-pending filter joins two RJ-45 connectors 
to reduce interference for frequencies from below 
1 MHz to over 100 MHz without affecting Ethernet 
data signal levels or speed. Enter “ISO Filter” at 
DXEngineering.com for complete information.
DXE-ISO-PLUS-2 2 Filters .............................$49.99      
DXE-ISO-PLUS-10 10 Filters .........................$239.99NOISELOOP  

Portable Receive Flag  
Antenna Kit and  
Preamplifier-Attenuator
For operators frustrated by  
unidentified RFI problems, the NOISELOOP is an 
easy-to-build solution for locating noise sources 
from 1.8 through 30 MHz. It also is ideal for low-noise, 
general coverage reception from the AM broadcast 
band through 30 MHz. Based on the design of Don 
Kirk, WD8DSB, (featured on the March 2021 cover of 
QST), the NOISELOOP can be used while walking or 
stationary with your portable HF receiver. It features a 
cardioid pattern at the horizon with a deep null of up 
to 30 dB rejection. Kit includes high-quality fiberglass 
tubing for the frame and handle, mounting plate, PC 
boards, antenna wire, coaxial cable, and stainless 
steel hardware. An optional Portable Preamplifier-
Attenuator Unit may be attached to the loop mast 
handle for enhanced operations. Enter “NOISELOOP” 
at DXEngineering.com.
DXE-NOISELOOP Portable Receive Flag  
 Antenna Kit ................$119.99
DXE-NL-PRE-ATT-1  Portable Preamplifier- 
 Attenuator .................$134.99

NCC-2 Receive Antenna 
Variable Phasing System
The NCC-2 combines the 
NCC-1 Phase Controller and 
our RTR-1A Receive Antenna 
Interface technologies into 
one box. It also has enhanced 
balance functionality, expanding 
its ability to phase between two 
different types of antennas. This is a handy feature if you’ve got space constraints on your property. We’ve also 
made it easier (and more economical) to expand the NCC-2’s versatility by providing internal slots for modules 
like the plug-in versions of our Receiver Guard 5000HD and RPA-2 preamplifier.   
DXE-NCC-2 .......................................................................................................................................................$849.99

DX Engineering can supply you with what you need to stay competitive, including advice  
from serious Amateur Operators, access to great gear, and the fastest shipping in the industry. 

We’re All Elmers Here! Ask us at: Elmer@DXEngineering.com

RG400 High Isolation  
Coaxial Cable Assemblies
Made to military-spec (MIL-C-17), this  RG400 provides 
extremely high noise and signal isolation and will 
handle up to 8 kW. It boasts an efficient, stranded 
silver covered copper center conductor and double 
silver covered copper braided shields. The cable is 
wrapped in a tough, waterproof fluorinated ethylene 
propylene jacket. It terminates in your choice of 
silver-plated Amphenol 831SP PL-259 connectors 
with UG-175 reducers or BNC Male connectors. The 
cable has a 0.195" OD and is available in 3, 6 or 10 foot 
lengths or by the foot. 

TFS4 Series B  
Transmit Four Square Systems
Available in 160, 80, or 40 meter models, the easy-to-
install and solidly constructed DX Engineering Transmit 
Four Square Systems consistently deliver optimal 
directional control. They let you receive or transmit 
with 5.5 dB gain in any one of four directions with a 
20+ dB front-to-back ratio for interference reduction 
from unwanted directions. You can also switch to an 
omni-directional pattern with the push of a button. 
Unhindered by pattern nulls, this system allows you to 
select the best direction for signal reception and noise 
rejection. For use with four monoband vertical antennas 
(not included), the systems include a four-square control 
console with hot-switch lockout and the versatile 
four-square relay unit that has a 5 kW CW power rating. Enter “TFS4” at DXEngineering.com.
DXE-TFS4-160B-P Transmit Four Square System, 160M .................................................................$769.98
DXE-TFS4-80B-P Transmit Four Square System, 80M ...................................................................$749.98
DXE-TFS4-40B-P Transmit Four Square System, 40M ...................................................................$739.98
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For the love of ham radio.

©2022 Icom America Inc. The Icom logo is a registered trademark of Icom Inc. 

Be Active: i705

HF/50/144/430 MHz  <SSB/CW/RTTY/AM/FM/DV> 10 W TRANSCEIVER

LC-192
Multi-Function Backpack

AL-705
Magnetic Loop Antenna
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YouthOnTheAir.org 

Stop by our website for all the information about the Youth on the Air movement 
in the Americas.  We promote all youth ham radio programs, contests, and 

opportunities across the region.  In addition, we sponsor a summer camp and 
participate in December YOTA month and the YOTA contest. 

Listen for W8Y on the air June 12-17, 2022 from our next camp! 
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Amateur Radio Contesting for Beginners
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Contester’s Code of Ethics 
 

 I will learn and obey the rules of any contest I enter, including the rules of my entry 
category. 

 
 I will obey the rules for amateur radio in my country. 

 
 I will not modify my log after the contest by using additional data sources to correct 

call sign/exchange errors. 
 
 I will accept the judging and scoring decisions of the contest sponsor as final. 

 
 I will adhere to the DX Code of Conduct in my operating style. 

 
 I will yield my frequency to any emergency communications activity. 

 
 I will operate my transmitter with sufficient signal quality to minimize interference to 

others. 
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Inside vs. Outside
How to Enjoy Contesting

Dave McCarty, K5GN
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matters
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CHEATING

cq-contest@ 
contesting.com

topband@ 
contesting.com
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respect
others
the game
yourself

give
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size
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top don’t
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close to the ground

poor low angle sensitivity

close to the ground

close to the ground

too long for 80 meters

100 feet high minimum
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bi-directional

close to the ground
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just above but not on

just above but not on
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at the base of each vertical

at the base of each vertical 
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single
ground wave

both sides
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much stronger 
longer lengths significantly degrade performance



50



51

High Impedance
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high impedance
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high impedance
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Low Impedance 

low impedance
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low impedance
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K1DG, using standard phonetics is soliciting contacts 
Whiskey One Alfa Whiskey”

W1AW is calling K1DG

K1DG is giving W1AW a signal report, serial number, and his state
“Thanks - 59 001 Connecticut”

W1AW confirms he copied K1DG’s exchange, then gives his exchange

K1DG confirms he has received W1AW’s exchange, announces he is ready 
for the next caller
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K1DG, using standard phonetics, is soliciting contacts 
Whiskey One GLB#FY%ST%KQ@WX&ZSK”

A W1 and a bunch of other guys are calling K1DG

K1DG only heard the W1 part of the callsign, and is giving that 
station a signal report, serial number, and his state

“K1DG, my call is W1 Alfa Whiskey…QSL, 59 001 
Connecticut”

W1AW repeats his call, confirms he has copied K1DG’s 
exchange, then gives his exchange

K1DG confirms he has the callsign correct now, has received 
W1AW’s exchange, announces he is ready for the next caller

K1DG, using standard phonetics is soliciting contacts 

“Whiskey One PQMN&XW%PR$YO@WI#LJDHFKSLJ”
A W1 and some other stations are calling K1DG

K1DG only heard the W1 part of the callsign, and is giving that 
station a report, serial number, and his state

“K1DG, this is KC4XYZ - Kentucky  Cocacola 4 X-Xray
Y-Yellerbelly Z-Zinjanthropus - KC4XYZ - did you come 
back to me?”

What part of this is wrong?
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with phonetics



64



65



66



67



68



69



70



71



72

If you have a big pileup, you are talking too slow or 
saying too much
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Imagine you are the guy on the other end, listening to 
“Please Copy” 5000 times in a weekend!
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not
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Huge
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not

fast
fast
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Waterfall
direction

Newest

Oldest

Waterfall
direction

Newest

Oldest
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see

fast

listen

Disadvantages

not
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Ed Muns, W0YK

Taking Digital Contesting to the Limit”
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> two/month
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compared to CW

One

pitch
or

Morse

Two
(Space & Mark; Shift)

tones
and

Baudot

(or 45.45 Baud)
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Figures Shift
Code Control Characters
11111 LTRS
11011 FIGS
00000 Null
00100 Space
01000 LF
00010 CR

Letters Figures
ITA2 USTTY

00011 A -
11001 B ?
01110 C :
01001 D ENQ $
00001 E 3
01101 F !
11010 G &
10100 H #
00110 I 8
01011 J BELL '
01111 K (
10010 L )
11100 M .
01100 N ,
11000 O 9
10110 P 0
10111 Q 1
01010 R 4
00101 S ' BELL
10000 T 5
00111 U 7
11110 V ;
10011 W 2
11101 X /
10101 Y 6
10001 Z "

code history
Code Control Characters
11111 LTRS
11011 FIGS
00000 Null
00100 Space
01000 LF
00010 CR

Letters Figures
ITA2 USTTY

00011 A -
11001 B ?
01110 C :
01001 D ENQ $
00001 E 3
01101 F !
11010 G &
10100 H #
00110 I 8
01011 J BELL '
01111 K (
10010 L )
11100 M .
01100 N ,
11000 O 9
10110 P 0
10111 Q 1
01010 R 4
00101 S ' BELL
10000 T 5
00111 U 7
11110 V ;
10011 W 2
11101 X /
10101 Y 6
10001 Z "
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Figures Shift

LTRS FIGS

LTRS FIGS Space

KI7GUO DE K4GMH
LTRS K I FIGS 7 LTRS G U O Space D E Space K FIGS 4
LTRS G M H

LTRS FIGS

LTRS FIGS

UnShift on Space

Recommendation:
Turn on both RX & TX UOS and use Space delimiters
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audio tones

AFSK vs. FSK

Note: Receiving is the same in either case.
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dial frequency
spots are often wrong

(14090.000 kHz)
(14089.830 kHz)

(170 Hz)

(14090.000 kHz)

(14092.125 kHz)
(14087.005 kHz)

AFSK vs. FSK

(like CW keying)

No audio level adjust
No disabling speech proc.
No erroneous sound keying

Less pitfalls

(tones Mic input)

(esp. legacy)

(a’la FT8, JT65/9, PSK31)

NET (automatic TX tone control)

Less bandwidth (depends on radio)

Easier hook-up; NET
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summary

however, this attribute …

… stay tuned, it’s really not that difficult!
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serial number repeat, universal “fist” or “voice”

watch TV, do email, read, etc.

‘CQ’ at end of CQ message

just to detect presence & timing
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don’t QRM!

radio IF filtering
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adjust audio

Windows

tuning a RTTY signal
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MMTTY AFC

AFSK adjustment

Windows



109

FSK adjustment

(That’s the whole point of FSK.)

CQ WPX RTTY Contest

1. WPX K5AM K5AM CQ
2. ZC4LI ZC4LI
3. ZC4LI 599 1349 1349
4. [K5AM] TU 599 985 985
1. [ZC4LI] TU K5AM CQ

K5AM: running station
ZC4LI: S&P station
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CQ WPX RTTY Contest

formatting
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call sign selection

N1MM Logger

logger differences

N1MM Logger

WriteLog Win-Test

Custom colors
Highlight option
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“All I receive is gibberish!”

“They never answer me!”
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caution!

summary
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however, this attribute …

… stay tuned, it’s really not that difficult!

overview

Acquire

receive
transmit

Configure
Integrate

The rest of the station setup is the same as for CW 
and SSB
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RTTY decoder/encoder

receive transmit

CW keyers and 
SSB DVKs are also used, 
similar to RTTY encoders

decoder/encoder terminology

transmit encoder receive
decoder
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hardware MODEM

hardware MODEM
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software application & soundcard

cables

Optional DSP filter

or

JPS NIR-12, or …

or
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ground loops

(AFSK only)

homebrew audio isolation

-90 dBc 3rd order IMD



119

ground loop isolators

-64 dBc 3rd order IMD

W2IHY iBox audio isolation
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commercial interface audio isolation

radio audio isolation
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SDR digital audio isolation

optional radio AF filtering
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adjust RX audio

Windows

adjust AFSK audio

Windows
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PTT vs. VOX

homebrew FSK & PTT keying cable
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FSK & PTT keying cable
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commercial interfaces

RigExpert  Interfaces
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commercial interfaces

See May-June 2012 NCJ, “RTTY Contesting” column

microHAM interfaces
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RigExpert & microHAM interfaces

See May-June 2012 NCJ, “RTTY Contesting” column

summary - receive
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summary - AFSK

summary - FSK
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MMTTY

MMTTY standalone
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MMTTY Option menu

MMTTY Option/Setup/Demodulator
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MMTTY Option/Setup/TX

MMTTY Option/Setup/Misc
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MMTTY Option/Setup/SoundCard

logs received: 2022 vs. 2012
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(1994; created for RTTY)

www.rttycontesting.com/tutorials
(2000; dedicated RTTY software designer)

www.rttycontesting.com/tutorials
(2003; RTTY is low priority)

All three integrate MMTTY & 2Tone and
have similar functionality for basic RTTY contesting.

this is fun??

Start Simple, then Enhance
(free)

(std audio cable from radio to PC)

(2nd std audio cable from radio to PC)
(keying cable or commercial interface)

(highly recommended)

(DIY or commercial)
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Dec 2018: FT8 Roundup (first WSJT-X HF contest)
Jan 2019: ARRL RTTY Roundup (FT8 permitted)
Apr 2019: FT8 DX Contest
Sep 2019: SCC RTTY Championship WW Digi
Jun 2022: ARRL International Digital 
Jan 2023: ARRL RTTY Roundup becomes RTTY-only
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90 sec./QSO

60 sec. rolling QSOs

75 sec./QSO



141

75 sec./QSO
60 sec./5 QSOs

60-75 sec./QSO
30 sec./rolling QSO
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mandatory for reliable QSOs
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CQ W0YK CM97
W0YK AA5AU EL92        AA5AU answers with exch
AA5AU W0YK R CM97    W0YK QSLs with exch
W0YK AA5AU RR73        AA5AU QSLs
AA5AU W0YK 73              W0YK QSLs AA5AU’s QSL!

when does it end?
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CQ W0YK CM97
W0YK AA5AU EL92        AA5AU calls with exch
AA5AU W0YK R CM97   W0YK QSL’s with exch
W0YK AA5AU RR73       AA5AU QSL’s
AA5AU W0YK R CM97   W0YK missed QSL msg
W0YK AA5AU RR73       AA5AU repeats QSL
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Recommendation
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almost always 
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must be installed at an appropriate height

but nearby antennas can destroy ground gain, antenna gain and directivity

if installed at proper heights and spacings to obtain significant stacking gain



152

almost always 

almost always 

well spaced from all nearby tall towers and antennas
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vertical are very susceptible to degradation by nearby towers
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verticals are very susceptible to degradation by nearby tall towers
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Install at least 70 feet from all towers
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selectable
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Install at least 40 feet from all towers
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always

selectable
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always

selectable
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selectable
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Triband Yagis
on only one tower
on multiple towers 
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less than one tower diameter 
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only
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ARRL Handbook, ARRL Antenna Book
NEC Handbook 
Lightning Protection for the Amateur Station 

QST
Power, Grounding, Bonding, and Audio for Amateur 
Radio RFI, Ferrites, and Common Mode Chokes For 
Hams 

Grounding and Bonding for 
the Radio Amateur, 2nd Edn
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IS

all of these things at the same time

IS
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IS

IS
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IS
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can 

outside
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through 
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around 
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QST

must
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EVERYTHING!
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electrically short
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AT
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ARE WE DONE YET?
(almost…)
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Standards and Guidelines for Communication Sites 

FAA Document on Practices and Procedures for Lightning 
Protection, Grounding, Bonding, and Shielding Implementation 

IEEE Recommended Practices for 
Powering and Grounding Electronic Equipment 

Grounding, Bonding, and Shielding for 
Electronic Equipments and Facilities (Vol 1 and 2) 
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THANKS!!
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Ed Muns, W0YK
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radio IF filtering

unnecessary QRM

Why hurt yourself AND QRM close-by stations?
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AFSK

MMTTY

default 48

select 512
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AFSK – 2Tone DOOK

PA IMD effect
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FSK

Thanks K0SM (http://www.frontiernet.net/~aflowers/k3beta/)

(Unshift-On-Space)

Recommendation:
Turn on both RX & TX UOS and use Space delimiters
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MMTTY

RX

TX
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MMTTY

2Tone
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GRITTY

MMTTY & DXP38
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multiple MMTTY profiles

two IF bandwidths
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SO2V

Tone choices for monitoring
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“1BSIQ”

(but, mixes print from two frequencies)

(2BSIQ)

No time to watch TV or read spy novels!



224

M2” configuration

maximize TX duty cycle
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> 2 radios

Multi-Multi configuration
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Run vs. S&P is irrelevant
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Recommendation: Don’t call CQ, only 
answer CQs or messages with Grid 
Square
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unreliable communication

unreliable communication
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CW, SSB & RTTY

once

FT8 & FT4

QSL
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AA5AU calls with exch
W0YK QSL with exch
AA5AU QSL
W0YK QSLs AA5AU’s QSL!

This wastes time because W0YK could
have used the message to CQ or

answer another caller.

context

CQ W0YK CM97
W0YK AA5AU EL92        AA5AU calls with exch
AA5AU W0YK R CM97   W0YK QSL’s with exch
W0YK AA5AU RR73       AA5AU QSL’s
CQ W0YK CM97              W0YK calls CQ,

or
AC0C W0YK R CM97      W0YK rolls into next QSO

AA5AU then knows, by context,
that W0YK received his QSL message
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message repeat

CQ W0YK CM97
W0YK AA5AU EL92        AA5AU calls with exch
AA5AU W0YK R CM97   W0YK QSL’s with exch
W0YK AA5AU RR73       AA5AU QSL’s
AA5AU W0YK R CM97   W0YK missed QSL msg
W0YK AA5AU RR73       AA5AU repeats QSL

Recommendation #1
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Recommendation #2
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mandatory

enemy!
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not
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then
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then
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not
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and
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not



281



282

not
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Properties, 
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drag
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inside 
the radio
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two
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one

two

both
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two

both

two

both
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two

two
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two
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if

if
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monitor

both
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four
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and

do
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Teamwork and Multi-Operator Innovations



324

Wait, you’re not in 
Maine?!
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Didn’t initially plan on building a 
superstation
Definitely didn’t think these results 
were even possible from Arizona
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All very important, great topics for another talk
But what can I tell you in 30 minutes about

Teamwork?
Operator Scheduling?
Shack Technology?
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Amateur Radio Contesting 
for Beginners
by Doug Grant, K1DG
offers ideas to get you started in contesting or 
to build your skills if you’re already active. 
Three tips from the book to get you started:
• Get on the air as frequently as possible before the contest.
• Talk (or send code) at the same rate of speed as the 

station you’re contacting.
• Use contest logging software to log your contacts.

Order Online at arrl.org/shop

ARRL_QST Insert_REV.indd   69 9/13/21   4:53 PM

IS GROUNDING YOUR STATION HOLDING YOU BACK?
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Proud Sponsor of Contest University and World Radiosport Team Championshipsp f y p p p
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i9700

2M / 70CM / 23CM
SDR Transceiver

i7300

HF / 6M SDR Transceiver

i7851

The Ultimate HF / 6M Transceiver

Heard It. Worked It. Logged It.

i7610

HF / 6M SDR Transceiver

For the love of ham radio.

©2022 Icom America Inc. The Icom logo is a registered trademark of Icom Inc. 



373

V2 Receive Array Systems
Hi-Z’s new three-, four-, and eight-element receive array systems let you 
hear the low band DX and contest stations like never before. They deliver 
amazingly improved low-noise reception from below the 160 through 40 
meter bands and beyond, providing enhanced signal-to-noise performance 
with Receive Directivity Factor (RDF) approaching 10-12 dB with up to 30 
dB array front-to-back. Packages include phase controller, adjustable delay 
line, coaxial cable transformer, element amplifier, and control console. 
Ground-mounted vertical elements sold separately. Four packages each 
are available for the triangular, square, and circle array systems. Enter “V2 
Array” at DXEngineering.com for other required installation items and many more details. 

Coaxial Cable Assemblies
These low-loss cable assemblies are available in standard lengths with DX Engineering’s 
revolutionary patented PL-259 connector. Use the online Custom Cable Builder at  
DXEngineering.com to build assemblies made to your exact specs. DX Engineering’s  
coaxial cable is also available by the foot or in bulk spools.

Complete Telescopic Fiberglass Tubing and Cam Lock Clamp Kits
These kits make it easy to set up a reliable temporary antenna mast at home or in the field. They feature durable, 
smoothly telescoped fiberglass tubing collapsible to either 4 or 7.5 feet for convenient transport. Sections are 
secured in place with easily adjustable cam lock clamps. Available in heights of 15, 25, and 46 feet.  
Enter “Cam Lock Kit” at DXEngineering.com for complete specs.

DX Engineering can supply you with what you need to stay competitive, including advice  
from serious Amateur Operators, access to great gear, and the fastest shipping in the industry. 

We’re All Elmers Here! Ask us at: Elmer@DXEngineering.com

Maxi-Core® 20  
Baluns and Feedline Choke
DX Engineering ushers in an exciting era of upgraded 
RF performance across the 1.8 to 54 MHz frequency 
range with its four new Maxi-Core 20 baluns and 
one feedline choke. The Maxi-Core 20 lineup—the 
culmination of years of research and development, 
equipment advancements and extensive testing— 
handles full-legal-power-plus and provides higher 
common mode impedance over the 160 through  
6 meter bands . More of your signal gets to the 
antenna and you can hear more signals with less 
noise. Easy installation is provided by the optional 
DX Engineering Mounting Plate and Bracket Kit 
(DXE-MC20K-BRKT) or Wire Antenna Balun Mounting 
Bracket (DXE-WA-BMB).  
Enter “Maxi-Core” at DXEngineering.com for 
applications and more details.
DXE-MC20-1-1  High CMI 1:1 Current Choke  
   Balun ..............................$125.99
DXE-MC20-FC  High CMI 1:1 Feedline Choke,  
   Line Isolator ...................$139.99
DXE-MC20-1-1T  High CMI 1:1 Current Choke  
   Balun, Tuner Model .......$124.99
DXE-MC20-C4-1  High CMI 4:1 Current Choke  
   Balun ..............................$147.99
DXE-MC20-V4-1  Low CMI 4:1 Voltage  
   Balun ..............................$124.99

Stay competitive. Get the right parts and blazing-fast shipping. If your order is in by 10 pm Eastern and the parts are in stock,  
DX Engineering will put it on a truck the same day.  Request your catalog and shop online 24 hours a day, 7 days a week at  
DXEngineering.com. Prices subject to change without notice. Please visit DXEngineering.com for current pricing.

800-777-0703 I DXEngineering.com

Ordering (via phone) Country Code: +1
9 am to midnight ET, Monday-Friday 
9 am to 5 pm ET, Weekends
Phone or e-mail Tech Support: 330-572-3200
9 am to 7 pm ET, Monday-Friday 
9 am to 5 pm ET, Saturday 
E-mail Tech: Elmer@DXEngineering.com

Ohio Showroom Hours:
9 am to 5 pm ET, Monday-Saturday
Ohio Curbside Pickup:
9 am to 8 pm ET, Monday-Saturday
9 am to 7 pm ET, Sunday
Nevada Curbside Pickup:
9 am to 7 pm PT, Monday-Sunday
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