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The Radio Am ateur 's Code 

The Radio Am ateur  is   
 
CONSI DERATE... He never knowingly operates in such a way as to lessen the 
pleasure of others. 
 
LOYAL... He offers loyalty, encouragem ent  and support  to other am ateurs, 
local clubs, the I ARU Radio Society in his count ry, through which Am ateur Radio 
in his count ry is represented nat ionally and internat ionally.  
 
PROGRESSI VE... He keeps his stat ion up to date. I t  is well-built  and efficient . 
His operat ing pract ice  is above reproach.  
 
FRI ENDLY... He operates slowly and pat ient ly when requested;  offers fr iendly 
advice and counsel to the beginner;  kind assistance, cooperat ion and 
considerat ion for the interests of others. These are the m arks of the am ateur 
spir it .   
 
BALANCED... Radio is a hobby, never interfer ing with dut ies owed to fam ily, 
job, school or com m unity.  
 
PATRI OTI C... His stat ion and skills are always ready for service to count ry and 
com m unity.  
 
- -  adapted from  the or iginal Am ateur 's Code, writ ten by Paul M. Segal, W9EEA, 
in 1 9 2 8 .  
 

 
I .  I NTRODUCTI ON 

 

I .1 . W ELCOME 
 
Most  radio am ateurs or aspir ing radio am ateurs reading this m anual are 
probably new to am ateur radio. Up unt il recent ly, newcom ers were thrown on 
the bands with very lit t le, if any, help, without  clear inst ruct ions or teaching on 
how to behave on the air . Can you im agine being released on the roads, in 
heavy t raffic, without  anyone having told you how to dr ive a car or how to 
behave on the road? This idea by itself seem s fr ightening to m ost  of us. 
Appearing on the ham  bands without  being prepared for this wonderful 
experience could be equally int im idat ing, to say the least . Don’t  panic though, 
everybody som e day drove a car for the first  t im e, and every ham  was a new 
ham  at  first . 
 
Welcom e to the world of ham  radio, welcom e to our bands. This docum ent  will 
help you to bet ter enjoy this wonderful hobby, r ight  from  the start . Don’t  
forget , ham  radio is a hobby, and a hobby by definit ion is som ething you enjoy!  
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The reader should not  let  him self be deterred by the m any rules in this m anual,  
thinking that  these would lessen the pleasure and sat isfact ion of m aking radio 
contacts. These rules are easy to understand and will rapidly becom e an 
autom at ic code of conduct  for every ham  of good will.  
This m anual is divided in three parts:  
 

I . I nt roduct ion  
Why this m anual? 

 
I I .  Genera l Operat ing  

This sect ion applies to all radio am ateurs, whatever kind of operat ing 
they do ( rag chewing, DX chasing, contest ing etc.) .  
 

I I I .  Advanced Operat ing 
This sect ion covers subjects m ainly linked to DXing:  m aking QSOs in 
pile-ups, using the DX Cluster, DX nets, being the DX operator in a 
rare count ry, conflict  situat ions etc. 

 
I . 2 . AMATEUR RADI O CODE OF CONDUCT  
 
I . 2 .1 . Basic pr inciples  
Basic pr inciples that  should govern our code of conduct  on the ham  bands 
are:  
 

�  Socia l fee ling, feeling of brotherhood, brother ly s pir it : large num bers 
of us are all playing radio on the sam e airwaves (our playing field) . We are 
never alone. All other ham s are our colleagues, our brothers and sisters, our 
fr iends. Act  accordingly. Always be considerate. 

�  Tolerance :  not  all ham s necessarily share your opinions, and your opinions 
m ay also not  be the best  ones. Understand there are other people with 
different  opinions on a given subject . Be tolerant . This world is not  for you 
exclusively. 

�  Politeness :  never  use rude language or abusive words on the bands. Such 
behaviour says nothing about  the person it  is addressed to, but  a lot  about  
the person behaving that  way. Keep yourself under cont rol at  all t im es.  

�  Com prehension :  Please understand that  not  everyone is as sm art , as 
professional or as m uch an expert  as you. I f you want  to do som ething 
about  it ,  act  posit ive ly  (how can I  help, how can I  correct , how can I  teach)  
rather than negat ively (cursing, insult ing etc.) . 

 
I .2 .2 . The danger of conflicts  
Only one playing f ie ld, the ether :  all ham s want  to play their gam e or want  
to exercise their  sport , but  it  all has to be done on a single playing field:  our 
am ateur bands. Hundreds of thousands of players on a single playing field will 
som et im es lead to conflicts. 

 An exam ple:  All of a sudden you hear som eone calling CQ or talking to 
som eone else on your frequency ( the frequency you’ve been using for a 
while) . How is that  possible? You were here for m ore than half an hour on 
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a perfect ly clear frequency!  Yes, it  I S possible;  m aybe that  other stat ion 
thinks as well that  you have int ruded on HI S frequency. Maybe the skip 
or propagat ion has changed.  

 
I .2 .3 . How  to avoid conflicts?  

�  By explaining to all players what  the rules are, and by m ot ivat ing them  to 
apply these rules. Most  of the actual conflicts are caused by ignorance :  
m any ham s don’t  know the rules well enough.  

�  I n addit ion, m any conflicts are handled in a poor way, once again through 
ignorance. 

�  This m anual is intended to do something about  this lack of knowledge, 
m ainly aim ing at  avoiding conflicts of all sorts.  

 
I .2 .4 . The m ora l author it y  

�  I n m ost  count r ies the authorit ies do not  care in detail how ham s behave on 
their  bands, providing that  they operate according to the rules laid down by 
the authorit ies.  

�  The radio am ateur com m unity is said to be largely se lf policing , this m eans 
self discipline  has to be the basis of our conduct . I t  does NOT m ean though 
that  the ham  com m unity has its ow n police services !  

 
I .2 .5 . The code of conduct  
What  do we m ean by code of conduct ? The code of conduct  is a set  of rules 
based on pr inciples of e thics , as well as operat ional considerat ions . 

�  Ethics:  determ ine our at t itude, our general behavior as radio am ateurs. 
Ethics have to do with m orals. Ethics are the pr inciples of m orals. 

Exam ple:  ethics tell us never willingly to interfere with t ransm issions 
from  other stat ions. This is a m oral rule. Not  liv ing by it  is im m oral, as 
is cheat ing in contests. 

�  Pract ica l ru les :  to m anage all aspects of our behavior there is m ore than 
just  ethics, there are also a num ber of rules based on operat iona l 
considerat ions and on radio am ateur pract ice and habits . To avoid 
conflicts we also need pract ical rules to guide our behavior on the am ateur 
bands, as m aking contacts on the bands is one of our pr incipal act ivit ies. We 
are talking very pract ica l ru les  and guidelines , governing aspects that  are 
not  related to ethics. Most  operat ing procedures (how to m ake a QSO, how 
to call,  where to operate, what  m eans QRZ, how to use the Q code etc.)  
form  part  of it .  Respect  for the procedures guarantees opt im al perform ance 
and effect iveness in our QSOs and will be a key in avoiding conflicts. These 
procedures cam e about  as a result  of daily pract ice over m any years and as 
a result  of ongoing technological developm ents. 

 
I .2 .6 . This m anual  

�  The m anual is ent irely dedicated to the code of conduct  of radio am ateurs. 
For the greatest  part  this code of conduct  consists of operat ional procedures, 
topped off with the m oral pr inciples which are the foundat ion for our general 
behaviour as explained above. 

�  Knowledge of the am ateur  code of conduct  is as im portant  for ham s as 
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the knowledge of the nat ional rules and regulat ions and the basics of 
elect r icity, elect ronics, antennas, propagat ion, safety etc. 

�  This m anual aim s to m ake all ham s fam iliar with this code of conduct  on the 
bands, whether they are old t im ers or newcom ers or candidate ham s.  

�  This has never been done so far in such great  detail,  and the detailed 
knowledge of this code of conduct  has so far not  been included in either the 
study or the exam  m aterial for candidate ham s. This appears to be one of 
the reasons why, unfortunately, we hear so m any shortcom ings and 
infr ingem ents of this code of conduct  on our bands.  

�  Teaching newcom ers and test ing their  knowledge during the radio am ateur 
exam s will hopefully m ake it  less necessary to correct  situat ions on the air , 
and will m ake our bands a m ore at t ract ive place for all of us where cursing, 
jam m ing and shout ing will soon be only a bad m em ory. 

�  Ham s m ake errors regarding these operat ing procedures m ainly because 
they have never been taught  how to behave correct ly. They have hardly 
been t rained on this subject . We should not  blam e them , we should t rain 
them !  

�  This m anual covers operat ing procedures regarding the m ost  used 
t ransm ission m odes (SSB, CW, RTTY and PSK) . 

 
I I .   GENERAL OPERATI NG  

 
I I .1 . HAM LANGUAGE  
 

�  A ham  is a radio am ateur. 
�  Ham s address one another exclusively with their  first  nam e (or nicknam e) , 

never with m ister, m iss nor m isses or with a fam ily nam e. This is also t rue 
for writ ten com m unicat ion between ham s. 

�  The ham  et iquet te says we greet  one another in our writ ings using ‘73’ (not  
best  73 nor m any 73) , and not  sincerely or other sim ilar form al expressions. 

�  I f you used to be a CB operator, erase the CB language from  your m em ory, 
and learn the am ateur radio idiom s ( jargon, slang)  instead. As a mem ber of 
the am ateur radio com m unity you are expected to know the typical am ateur 
radio expressions and idiom s, which will help you to becom e fully accepted 
by the ham  com m unity. 

�  During your on- the-air  contacts, use the Q code (at tachm ent  2)  correct ly . 
Avoid overkill by using the Q code all the t im e in phone. You can also use 
standard expressions that  everybody understands. Som e Q codes have 
however becom e standard expressions even in phone, e.g.:   
The QRG    the frequency 
QRM   interference  
QRN    interference from  atm ospherics (stat ic crashes)  
A QRP    a child 
Going QRT    leave the air , stop t ransm it t ing 
Being QRV    being ready, being available  
QRX     j ust  a m om ent , stand by 
QRZ    who called m e? 
QSB    fading 
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QSL ( card)    the card which confirm s a contact  
QSL  I  confirm  
A QSO     a contact  
QSY   change frequency 
QTH    the place where your stat ion is located (city, village)  

�  As well as the sm all num ber of Q codes which are com m only used on phone, 
there are som e other short  expressions that  stem  from  CW (see § I I .9.28)  
and that  have becom e com m onplace on phone, such as 73, 88, OM (old 
m an) , YL (young lady) , etc.  

�  Use the one and only internat ional spelling a lphabet  (at tachm ent  1)  
correct ly. Avoid fantasies which m ay sound funny or am using in your own 
language, but  which won’t  m ake your correspondent  understand what  you 
are saying... Do not  use different  spelling words in one and the sam e 
sentence. Exam ple:  ‘CQ from  ON9UN, oscar novem ber nine uniform  
novem ber, ocean nancy nine united nat ions...’ 

�  The m ost  widely used language in am ateur radio is undoubtedly English. I f 
you want  to contact  stat ions all over the world it  is likely that  a m ajority of 
your contacts will be m ade in English language. I t  goes without  saying 
though that  two ham s, both speaking language different  from  English can of 
course converse in that  language.  

�  Making contacts in Morse code (CW) is always possible without  speaking a 
single word in the language of your QSO partner.  

�  I t  is clear that  the hobby can be an excellent  tool for learning and pract icing 
languages. You will always find som eone on the bands that  will be happy in 
helping you with a new language. 

 
I I .2 . LI STEN  
 

�  A good radio am ateur starts by listening a lot . 
�  You can learn a lot  by listening but… 
�  … be careful, not  all you hear on the bands are good examples. You will 

certainly witness a lot  of incorrect  operat ional procedures.  
�  I f you are act ive on the bands, be a good exam ple  on the air  and apply the 

guidelines as explained in this docum ent . 
 
I I .3 . USE YOUR CALLSI GN CORRECTLY  
 

�  I nstead of ca llsign or ca ll le t ters , ham s usually em ploy the short  form  
ca ll .  

�  Use only your com plete  call to ident ify yourself. Don’t  start  your 
t ransm ission by ident ifying yourself or your correspondent  by your or his 
first  nam e (e.g. saying:  hello Mike, this is Louis…) . 

�  I dent ify yourself with your FULL callsign, not  just  the suffix!  I t  is illegal to 
just  use the suffix. 

�  I dent ify yourself frequent ly. 
 
I I .4 . ALW AYS BE A GENTLEMAN  

�  Never use abusive term s, stay polit e , cour teous and gent le , under  a ll 
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circum stances. 
�  George Bernard Shaw once wrote:  There is no accom plishm ent  so easy to 

acquire as politeness and none m ore profitable. 
 
I I .5 . ON THE REPEATER 
 

�  Repeaters serve in the first  place to extend the operat ing range of portable 
and m obile stat ions on VHF/ UHF. 

�  Use sim plex wherever possible. Using repeaters to m ake contacts between 
two fixed stat ions should be an except ion. 

�  I f you want  to talk via the repeater while it  is already in use, wait  for a 
pause between t ransm issions to announce your call.   

�  Only use the term  ‘break’ or even bet ter ‘break break break’ in an 
em ergency or life- threatening situat ion. Bet ter is to say ‘break break break 
with em ergency t raffic’.  

�  Stat ions using the repeater should pause unt il it s carr ier drops out  or a beep 
appears, to avoid inadvertent  doubling (sim ultaneous t ransm ission)  and to 
allow t im e for new stat ions to ident ify. Pausing usually also allows the t im er 
to reset , avoiding a t im e-out . 

�  Do not  m onopolize the repeater. Repeaters are there not  only for you and 
your fr iends. Be conscious that  others m ay want  to use the repeater as well;  
be obliging. 

�  Keep your contacts through a repeater short  and to the point . 
�  Repeaters should not  serve to inform  the XYL that  you are on your way 

hom e and that  lunch can be served... Contacts through am ateur radio 
concern pr im arily the technique of radio com m unicat ions.  

�  Don’t  break into a contact  unless you have som ething significant  to add. 
I nterrupt ing is no m ore polite on the air  than it  is in person.  

�  I nterrupt ing a conversat ion without  ident ificat ion is not  correct  and in 
pr inciple illegal interference. 

�  I f you frequent ly use a part icular repeater consider support ing those that  
keep that  repeater on the air . 

 
I I .6 . HOW  DO YOU MAKE A QSO?  
 

�  A QSO is a contact  by radio between two or m ore ham s. 
�  You can m ake a general call (CQ) , you can answer som eone’s CQ or call 

som eone who has just  finished a contact  with another stat ion. More on this 
follows...  

�  Which call com es first  in your conversat ion? Correct  is:  ‘W1ZZZ from  N3ZZZ’ 
(you are N3ZZZ, and W1ZZZ is the person you address) . So, first  give the 
call of the person you speak to, followed by your own call.   

�  How often should you ident ify? I n m ost  count r ies the rule is:  at  the 
beginning and at  the end of each t ransm ission, with a m inim um  of at  least  
once every 5 m inutes. A series of short  overs is usually considered to be 
single t ransm ission. I n a contest  it  is not  st r ict ly necessary, from  the 
viewpoint  of the rule m aker, to ident ify at  each QSO. This 5 m inute rule has 
com e about  as a requirem ent  from  the m onitor ing stat ions to be able to 
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easily ident ify stat ions. From  an operat ional  point  of view however, the 
only good procedure is to ident ify a t  each QSO . 

�  A pause or a blank:  when your correspondent  switches the t ransm ission over 
to you, it  is a good habit  to wait  a second before start ing your t ransm ission, 
in order to check whether som eone m ay want  to join you, or use the 
frequency.  

•  Short  or long t ransm issions? Preferably m ake short  rather than long 
t ransm issions, this m akes it  m uch easier for your correspondent  if he wants 
to com m ent  on som ething you said. 

 
I I .7 . W HAT DO YOU TALK AB OUT ON THE AMATEUR BANDS?  
 
The subjects of our com m unicat ions should always be related to the am ateur 
radio hobby. Ham  radio is a hobby regarding the technique of radio 
com m unicat ions  in the broad sense of the term . We should not  use am ateur 
radio to pass along the shopping list  for tonight ’s dinner... 
Som e subjects which are a no no  in am ateur radio conversat ions on the air  
are:   

�  religion;  
�  polit ics;  
�  business (you can talk about  your profession, but  you cannot  advert ise for 

your business) ;  
�  derogatory rem arks directed at  any group (ethnic, religious, racial, sexual 

etc.) . 
�  bathroom  hum or:  if you wouldn't  tell the joke to your ten year old child, 

don't  tell it  on the radio;  
�  any subject  that  has no relat ion whatsoever with the ham  radio hobby. 
 
I I .8 . MAKI NG CONTACTS ON PHONE  
 
I I .8 .1 . How  do you ca ll CQ?  
Som et im es before t ransm it t ing it  is necessary to tune (adjust )  the t ransm it ter 
(or antenna tuner) . Tuning should in the first  instance be done on a dum m y 
load. I f necessary, fine tuning can be done on a clear frequency with reduced 
power, after having asked if the frequency is in use. 

�  What  should you do first  of all? 
 

-  Check which band you want  to use for the distance and the direct ion you 
want  to cover. MUF charts are published on m any websites, and can help 
in predict ing HF propagat ion.  

-  Check which port ion of the band you should use for phone contacts.  
Always have a copy of the I ARU Band Plan available on your operat ing 
desk. 

-  Rem em ber, SSB t ransm issions below 10 MHz are done on LSB, above 10 
MHz on USB. 

-  Also, when you t ransm it  on USB on a given nom inal (suppressed carr ier)  
frequency, your t ransm ission on SSB will spread at  least  3 kHz above that  
frequency. On LSB it  is the inverse, your signal will spread at  least  3 kHz 
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below the frequency indicated on your r ig. This m eans:  never t ransm it  on 
LSB below 1843 kHz (1840 is the lower lim it  of the sideband sect ion) ;  
never t ransm it  on LSB below 3603 kHz, or on USB never above 14347 
kHz, etc. 

-  And then? 
-  Now you are ready to start  listening for a while on the band or frequency 

you intend to use... 
-  I f the frequency seem s to be clear to you, ask if it  is in use ( ‘is this 

frequency in use?’) . 
-  I f the frequency is occupied, the user will m ost  likely answer ‘yes’ or 

m ore politely ‘yes, thank you for asking’. I n this case you have to look for 
another frequency to call CQ. 

-  And if nobody replies? 
-  Ask again:  ‘is this frequency in use?’  
-  And if st ill no one replies?  
 

�  Call CQ:   ‘CQ from  N3ZZZ, N3ZZZ calling CQ, novem ber three zulu zulu zulu 
calling CQ and listening’. At  the end you m ay say ‘. . .calling CQ and standing 
by’, instead of ‘…and listening’. One could also say:  ‘. . .and standing by for 
any call’.   

�  Always speak clearly and dist inct ly, and pronounce all words correct ly. 
�  Give your call 2 to m axim um  4 t im es during a CQ. 
�  Use the internat ional spelling alphabet  ( for spelling out  your callsign)  once or 

twice during your CQ. 
�  I t ’s bet ter to use several consecut ive short  CQs rather than one long CQ. 
�  Do not  end a CQ with ‘over’,  as in this exam ple:  ‘CQ CQ N3ZZZ novem ber 

three zulu zulu zulu calling CQ and standing by. Over’.  ‘Over’ m eans ‘over to 
you’. At  the end of a CQ you cannot  turn it  over to anyone as you are not  
yet  in contact !   

�  Never end a CQ by saying ‘QRZ’. ‘QRZ’ m eans ‘who was calling m e?’. I t  is 
obvious that  nobody WAS calling you before you started your CQ!  A totally 
wrong way of ending a CQ is as follows:  ‘CQ 20 CQ 20 from  N3ZZZ 
novem ber three zulu zulu zulu calling CQ, N3ZZZ calling CQ 20, QRZ’, or 
‘…calling CQ 20 and standing by. QRZ’. 

�  I f you call CQ and want  to listen on another frequency than the one you 
t ransm it  on, end each CQ  by indicat ing your listening frequency, e.g. 
‘. . . listening 5 to 10 up’ or also ‘. . . listening on 14295’, etc. Just  saying 
‘listening up’ or ‘up’ is not  sufficient , as you don’t  say where you are 
listening. This m ethod of m aking QSOs is called split  frequency working. 

�  I f you intend to work split  frequency, always check if the frequency you plan 
to use for listening is free, as well as the frequency on which you will call 
CQ. 

 
I I .8 .2 . W hat  does ‘CQ DX ’  m ean?  

�  I f you want  to contact  long distance stat ions, call ‘CQ DX’.  
�  What  is DX?  
�  On HF:  stat ions outside your own cont inent , or of a count ry with very lim ited 

am ateur radio act ivity (e.g. Navassa, Cocos I sland, Revilla Gigedo etc. in M. 
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Am erica) . 
�  On VHF-UHF:  stat ions located at  m ore than approx. 300 km . 
�  During a CQ you can insist  that  you only want  to work DX stat ions, as 

follows:  ‘CQ DX, outside North Am erica, this is…’. 
�  Always be obliging;  m aybe the local stat ion calling you after your CQ DX is a 

newcom er, and m aybe you are a new count ry for him . Why not  just  give him  
a quick QSO? 

 
I I .8 .3 . Calling a specif ic sta t ion  

�  Let  us assum e that  you want  to call K0XXX with whom  you have a sked 
(schedule, rendez-vous) . Here’s how you do this:  ‘K0XXX, K0XXX, this is 
N3ZZZ calling on sked and listening for you’. 

�  I f,  despite your direct ive call som eone else calls you, rem ain polite. Give him  
a quick report  and say ‘sorry, I  have a sked with K0XXX…’. 

 
I I .8 .4 . How  do you m ake a QSO in phone?   

�  Assum e you get  a reply to your CQ call,  e.g.:  ‘N3ZZZ from  W1ZZZ, whiskey 
one zulu zulu zulu is calling you and listening’ or ‘N3ZZZ from  W1ZZZ, 
whiskey one zulu zulu zulu over ’. 

�  We have explained why you cannot  end your CQ with ‘over’ (§ I I .8.1) . When 
som eone answers your CQ, he wants to turn it  over to you (get  an answer 
from  you) , which m eans that  he can end his call with ‘over’ (m eaning ‘over 
to you’) . 

�  I f a stat ion answers your CQ, the first  thing you need to do is to 
acknowledge his call,  after which you can r ight  away tell him  how you are 
receiving his t ransm ission, give him  your nam e and QTH ( locat ion) :  ‘W1ZZZ 
from  N3ZZZ (be careful, keep the r ight  sequence! ) , thanks for the call,  I  am  
receiving you very well,  readabilit y 5 and st rength 8 (usually the indicat ion 
on the S-m eter on your receiver) . My QTH is in Maryland and m y nam e is 
John (not  ‘m y personal nam e’ nor ‘m y personal’ nor ‘m y first  personal’;  there 
are no such things as personal or im personal nam es) . How do you copy m e? 
W1ZZZ from  N3ZZZ. Over’.   

�  I f you call a stat ion that  has called CQ (or QRZ) , call that  stat ion by giving 
his call not  m ore than once. I n m ost  cases it ’s bet ter not  to give it  at  all;  the 
operator knows his own call.  I n a contest  (§ I I .8.6)  you never give the 
callsign of the stat ion you are calling.  

READABI LI TY  SI GNAL STRENGTH  
R1  Unreadable S1  Faint  signals, barely percept ible 
R2  Barely readable S2  Very weak signals 
R3  Readable with difficulty S3  Weak Signals 
R4  Readable with no difficulty S4  Fair signals 
R5  Perfect ly readable S5  Fair ly good signals 

  S6  Good signals 
  S7  Fair ly st rong signals 

  S8  St rong signals 
  S9  Very st rong signals 
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�   I n phone we exchange an RS report , a report  of Readabilit y and of signal 
St rength.  

�  We have already said not  to overly use the Q code in phone contacts, but  if 
you use it ,  do it  correct ly. QRK m eans Readabilit y of the signal, which is the 
sam e as R in the RS report . QSA m eans Signal St rength as the S from  the 
RS report .  
-  One thing is different  however, the range of the S in the RS report  goes 

from  1 to 9, in the QSA code it  goes from  1 to 5 only.  
-  So, don’t  say ‘you’re QSA 5 and QRK 9’ (as we som et im es hear) , but  if 

you want  to use Q code, say:  ‘you are QRK 5 and QSA 5’. Of course it  is 
m uch sim pler to say ‘you’re 5 and 9’. On CW the use of QRK and QSA is 
alm ost  non-existent . I n CW only the RST report  is used instead (§ I I .9.6) . 

�  Using the word ‘over’ at  the end of your over is recom m ended but  not  really 
a m ust . A QSO consists of a num ber of t ransm issions or overs. ‘Over’ stands 
for ‘over to you’. 

�  I f signals are not  very st rong and if the readabilit y is not  perfect , you can 
spell out  your nam e etc. Exam ple:  ‘My nam e is John, spelled juliet t ,  oscar, 
hotel, novem ber …’ Do NOT say ‘…juliet t  juliet t ,  oscar oscar, hotel hotel, 
novem ber novem ber’. This is not  the way you spell the nam e John .  

�  I n m ost  short , so-called rubber stamp QSOs, you will describe your stat ion 
and antenna and often other data such as weather info ( related to 
propagat ion especially on VHF and higher)  can be exchanged. As a rule it  is 
the stat ion that  was first  on the frequency (e.g. the stat ion who called CQ) 
that  should take the init iat ive to br ing up subjects of conversat ion. Maybe he 
just  wants a shorts hello and good by contact .  

�  Even during a stereotype QSO we often see technical discussions being 
developed and results of experim entat ion being exchanged, just  as we would 
do during eyeball conversat ions. Worth m ent ioning as well is that  m any 
fr iendships have been forged as a result  of radio contacts between ham s. 
The hobby is a real br idge builder between com m unit ies, cultures and 
civilizat ions!  

�  I f you wish to QSL (exchange cards) , m ent ion it :  ‘Please QSL. I  will send m y 
card to you via the QSL bureau and would appreciate your card as well’.  A 
QSL is a postcard sized report  confirm ing a QSO you m ade.  

�  QSL cards m ay be m ailed direct  to the other stat ion or sent  via a QSL 
bureau. Just  about  all Radio Societ ies, m em bers of I ARU, exchange QSL 
cards for their  m em bers. Som e stat ions only QSL via a QSL m anager who 
handles the m ail for him / her. Details of those can be found on various 
websites. 

�  To wrap up a QSO:  ‘…W1ZZZ, this is N3ZZZ signing with you and listening 
for any other calls’,  or if you intend to go off the air  ‘…and closing down the 
stat ion’.  

�  You m ay add the word ‘out ’ at  the end of your last  t ransm ission, indicat ing 
you are closing down, but  it  is seldom  done. Do NOT say ‘over and out ’, 
because ‘over’ m eans you switch over to your correspondent , and in this 
case there is no longer a correspondent !  
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Typica l SSB QSO for  the beginner : 
 
I s this frequency in use? This is W1ZZZ 
 
I s this frequency in use? This is W1ZZZ 
 
CQ CQ CQ from  W1ZZZ whiskey one zulu zulu zulu calling CQ and listening 
 
W1ZZZ from  K6YYY kilo six yankee yankee yankee calling and standing by 
 
K6YYY from  W1ZZZ, good evening, thanks for your call,  you are 59. My nam e is 
Robert , I  spell Rom eo Oscar Bravo Echo Rom eo Tango and m y QTH is Boston. 
How copy? K6YYY from  W1ZZZ. Over.  
 
W1ZZZ from  K6YYY, good evening Robert , I  copy you very well,  57, readabilit y 
5 and st rength 7. My nam e is John, Juliet te Oscar Hotel Novem ber, and m y 
QTH is near Sacram ento . Back to you Robert . W1ZZZ from  K6YYY. Over.  
 
 

K6YYY from  W1ZZZ, thanks for the report  John. My working condit ions are a 
100 Wat t  t ransceiver with a dipole 10 m eter high. I  would like to exchange QSL 
cards with you, and will send you m y card via the bureau. Many thanks for this 
contact , 73 and see you soon again, I  hope. K6YYY from  W1ZZZ.  
 

W1ZZZ from  K6YYY, all copied 100% , on this side I  am  using 10 Wat t  with an 
inverted-V antenna with the apex at  8 m eters. I  will also send you m y QSL card 
via the bureau, Robert . 73 and hope to m eet  you again soon. W1ZZZ this is 
K6YYY clear with you. 
 

73 John and see you soon from  W1ZZZ now clear (…and listening for any 
stat ions calling)  
 

 
I I .8 .5 . Fast  back and for th sw itching  

�  I f you are involved in a quick back and forth conversat ion, involving short  
t ransm issions, you do not  need to ident ify at  each over. One m ust  ident ify at  
least  once every 5 m inutes ( in som e count r ies 10 m inutes)  as well as at  the 
beginning and at  the end of your t ransm issions (can be a  series of QSOs) . 

�  You can also turn it  over to your correspondent  by sim ply saying ‘over’,  
m eaning you turned the m icrophone over to him / her to start  his 
t ransm ission. Even faster is to just  stop talking and pause. I f the pause 
exceeds 1 or 2 seconds your correspondent  will sim ply start  t ransm it t ing. 

 
I I .8 .6 . How  to m ake QSOs in a  phone contest?  

�  Contest  is the nam e for a radio com m unicat ion com pet it ion between radio 
am ateurs. 

�  W hat  is Contest ing ? I t  is the com pet it ive side of Ham  Radio.  
�  W hy contest ing ? Contests are com pet it ions in which a radio am ateur can 

m easure the com pet it ive perform ance of his stat ion and antennas, as well as 
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his perform ance as an operator. As the English say:  the proof of the pudding 
is in the eat ing.    

�  How  to becom e a good contester ? Most  cham pion contesters started 
working contests on a local level. Like in all sports you can only becom e a 
cham pion through lots of exercising.  

�  Are there m any contests ? There are contests every weekend, totaling well 
over 200 contests every year. About  20 have the status of im portant  
internat ional contests (ham  radio’s equivalent  to Form ula 1 racing) . 

�  Contest  ca lendar :  see various internet  sites such as 
ht tp: / / ng3k.com / Contest / . 

�  I n m ost  contests the com pet itors should m ake as m any contacts as possible 
with e.g. as m any as possible different  count r ies (or States, radio zones 
etc.) :  these are the so-called m ult ipliers  which will be used together with 
the num ber of QSOs to calculate your score. Big internat ional contests run 
for 24 or 48 hours, som e sm all local contests only last  3 or 4 hours. Plenty 
of choice!  

�  Contests are organized on m ost  bands, HF through SHF. 
�  There are no contests on the so-called WARC bands:  10 MHz, 18 MHz and 24 

MHz. This is because these bands are quite narrow. Contest ing would render 
these bands too crowded to be enjoyable for other users. 

�  I n a contest  a valid QSO is m ade when a callsign, a signal report  and often a 
serial num ber (or radio zone, locator, age etc.)  are exchanged.  

�  Contest  operat ing is all about  speed , eff iciency and accuracy . One is 
expected to say only and exact ly what ’s st r ict ly required. This is not  the t im e 
for showing you are well educated, and ‘thank you’, ‘73’, ‘see you later’ etc. 
are just  not  said in a contest . I t ’s all a waste of t im e. 

�  I f you are new to contest ing, it  is advisable to first  visit  a contester during a 
contest . You can also m ake your first  steps in contest ing by part icipat ing 
e.g. in a field day with your local radio club.  

�  I f you decide to t ry your first  contest , start  by listening for half an hour 
( longer is bet ter)  to see how the rout ine contesters go about  it .  I dent ify the 
r ight  procedures to m ake fast  contacts. Be aware that  not  all that  you will 
hear are good exam ples. A few examples of com m on errors are discussed 
further on. 

�  An exam ple of a fully efficient  contest  CQ is:  ‘N3ZZZ novem ber three zulu 
zulu zulu contest ’.  Always give your call twice, once phonet ically, unless 
you’re in a big pileup, in which case you give your call j ust  once and forget  
about  spelling it  out  very t im e. Why is the word contest  the last  word in your 
contest  CQ? Because by doing so, som eone who happens to tune across 
your frequency at  the end of the CQ, knows there is som eone calling CQ 
contest  on that  frequency. Even the word CQ is left  out  as it  is ballast  and 
contains no added inform at ion. Assum e you give your call at  the end 
( instead of the word contest ) :  in this case the stat ion tuning across the 
frequency copied your call (he checks in his log whether he needs you or 
not ;  assum e he does) , but  he does not  know if you are just  working a 
stat ion or calling CQ. I n this case he will have to wait  one round to find out ,  
which is a waste of t im e. That ’s why you should use the word ‘contest ’ at  the 
end of your (contest )  CQ. 

http://ng3k.com/Contest/�
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�  The caller should call you by giving his call j ust  once. Exam ple:  ‘novem ber 
one yankee yankee yankee’. I f you do not  reply to him  within a second, he 
will give his call again ( just  once) . 

�  I f you copied his call,  you will im m ediately reply as follows:  ‘N1YYY 59001’ 
or even faster ‘N1YYY 591’ (check if the contest  rules accept  the short  
num ber where you leave out  the leading zeros) . I n m ost  contests you will 
have to exchange a RS report  and a serial num ber ( in the above exam ple 
001 or sim ply 1) . That  is the com plete exchange;  all the rest  is ballast .  

�  I f you (N3ZZZ)  copied only a part ial call (e.g. N4X..) , go back to him  as 
follows:  ‘N4X 59001’. Do not  send ‘QRZ N4X’ or anything like that . You have 
ident ified the stat ion you want  to work, so go ahead with his part ial call.  Any 
other procedure will m ake you lose t im e. Being a good operator, N4XXX will 
return to you with ‘N4XXX x- ray x- ray x- ray, you are 59012’.  

�  Never say ‘N4XXX please copy 59001’, nor ‘N4XXX copy 59001’ which is 
equally bad. The ‘please copy’ or ‘copy’ contains no addit ional inform at ion.  

�  Being an experienced contester, N4XXX will com e back as follows:  ‘59012’. 
I f he had not  copied the report  he would have said ‘report  again’ or ‘please 
again’.  

�  This m eans neither ‘thanks 59012’ nor ‘QSL 59012’ nor ‘roger 59012’, things 
that  are often being said by less experienced contesters. 

�  All that ’s left  to be done is to round off the contact  as follows:  ‘thanks 
N3ZZZ contest ’ ( thanks is shorter and faster than thank you) . By saying this 
you do 3 dist inct  things:  you end your contact  ( thanks) , you ident ify yourself 
for stat ions want ing to call you (N3ZZZ) , and you call CQ (contest ) . Utm ost  
efficient !  

�  Do not  end with ‘QSL QRZ’. Why? ‘QSL QRZ’ does not  tell anything about  
your ident ity (call) .  And you want  all passers-by that  stum ble across your 
frequency at  the end of your QSO, to know who you are and that  you are 
calling CQ-contest . Therefore always end with ‘thanks N3ZZZ contest ’ (or 
‘QSL N3ZZZ contest ’)  or if you are very m uch in a hurry ‘N3ZZZ contest ’ 
( this m ay however lead to confusion and sounds less fr iendly) . ‘QSL’ m eans:  
I  confirm . Don’t  say ‘QRZ’ because QRZ m eans ‘who called m e’, unless there 
were m ore stat ions calling you in the first  place when you picked out  N1YYY.  

�  There are of course som e possible variat ions to this schem e, but  essent ial to 
this all is:  speed, efficiency, accuracy and the correct  use of the Q code. 

�  Most  contest  operators use a com puter contest  logging program . Make sure 
you have thoroughly tested and t r ied out  the program  before using it  in real 
life. 

�  Apart  from  calling CQ in a contest  to m ake QSOs you could search the bands 
looking for so-called m ult ipliers or stat ions you have not  worked yet . This is 
called search and pounce. How do you go about  this? Make sure you are 
exact ly zero beat  with the stat ion you want  to work (watch the RI T! ) . Just  
give your call once . Don’t  call as follows:  ‘K2ZZZ from  N3ZZZ’;  K2ZZZ 
certainly knows his call,  and knows you are calling him  because you call on 
his  frequency!  

�  So, give your call one t im e. I f he does not  return to you within 1 second, call 
again (1 t im e)  etc. 
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Exam ple of a  contest  QSO on phone:  
 

whiskey one zulu zulu zulu contest  (CQ contest  by W1ZZZ)  
 

novem ber six zulu zulu zulu (N6ZZZ answers)  
 

N6ZZZ five nine zero zero one (W1ZZZ gives a report  to N6ZZZ)  
 

five nine zero zero three (N6ZZZ gives his report  to W1ZZZ)                                              
 

thanks W1ZZZ contest  (W1ZZZ finishes the contact , ident ifies and calls CQ)  
 
 

�  During som e of the larger internat ional contests (CQWW, WPX, ARRL DX, 
CQ-160m  contest  –all of these in phone as well as in CW-) , contest  
operators not  always fully live by the I ARU Band Plan. This happens alm ost  
exclusively on 160m  and 40m , because of the rest r icted space on those 
bands. I t  is nice however to see that  during these contests m any thousand 
of ham s intensively occupy our bands, which is very posit ive in view of our 
required band occupat ion (use them  or lose them ) . The tem porary nuisances 
caused by this except ional situat ion, should best  be approached with a 
posit ive at t itude.  

 
I I .8 .7 . The correct  use of ‘QRZ’  

�  ‘QRZ’ m eans ‘who called m e?’, nothing m ore, nothing less. 
�  The m ost  classical use of ‘QRZ’ is after a CQ, when you were unable to copy 

the call(s)  of the stat ion(s)  that  called you. 
�  I t  does not  m ean ‘who’s there?’ neither does it  m ean ‘who’s on the 

frequency?’ and even less ‘please call m e’.  
�  I f som eone com es on an apparent ly clear frequency and wants to check 

whether or not  it  is in use, he should not  use ‘QRZ?’ to do that !  Just  ask ‘is 
this frequency in use?’. 

�  I f you have been listening to a part icular stat ion which has not  ident ified for 
som e t im e and you would like to know his call,  you can ask ‘your call please’ 
or ‘please ident ify’. St r ict ly spoken you would need to add your callsign, 
because you need to ident ify yourself. 

�  ‘QRZ’ certainly does NOT m ean ‘call m e please’. We m ore and m ore 
frequent ly hear CQ calls ending in the word ‘QRZ’. This m akes no sense. 
How can som eone already have been calling if you just  finished a CQ? 

�  Another incorrect  use of ‘QRZ’:  I  am  calling CQ in a contest . A stat ion tunes 
across m y frequency and just  catches the tail end of m y CQ, but  m issed m y 
callsign. We often hear stat ions in such circum stances say ‘QRZ’. Totally 
wrong. Nobody has called this stat ion. All he has to do is to wait  for m y next  
CQ to find out  m y call!  The sam e rem ark applies to CW of course. 

�  Other sim ilar rather funny but  incorrect  expressions are:  ‘QRZ is this 
frequency in use?’ or ‘QRZ the frequency’ (should be ‘is this frequency in 
use?’) .  

�  During pileups (see § I I I .1)  we will often hear the DX stat ion saying ‘QRZ’, 
not  because in the first  place he previously m issed a call but  to tell the 
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pileup he is listening again. This use of ‘QRZ’ is not  quite correct .  
 

Exam ple:  
 

CQ ZK1DX  ZK1DX calls CQ 
N4YYY you’re 59   N4YYY calls ZK1DX who replies with a report  
QSL QRZ ZK1DX ZK1DX confirm s the report  ( ‘QSL’)  and adds ‘QRZ’, which 

in this case m eans I  am  listening again for the stat ions 
calling m e rather than who called m e? which is the real 
m eaning of ‘QRZ’. 
Although you could argue that  he heard other stat ions 
before and hence can call ‘QRZ’, the use of ‘QRZ’ followed 
by ‘ZK1DX’ is certainly not  the m ost  efficient  procedure. 

 

What  we hear even m ore and which is com pletely wrong:  
…  
QSL QRZ in this case ZK1DX does not  ident ify at  all.  The pileup 

wants to know who the DX stat ion is. 
 
The correct  and m ost  efficient  procedure is as follows:   
. . .  
QSL ZK1DX ZK1DX confirm s the report  he received by saying ‘QSL’. 

This is followed by his call,  which is the sign for the 
pileup to call him . 

 
I I .8 .8 . Check your  t ransm ission qualit y  

�  Have you properly adjusted your t ransm it ter? 
�  I s the m icrophone gain not  set  too high? 
�  I s the speech processing level not  too high? The background noise level 

should be at  least  25 dB down from  your voice peak level. This m eans that  
when you don’t  speak the output  level of 
the t ransm it ter m ust  be at  least  
approxim ately 300 t im es lower than the 
peak power when you speak. 

�  Ask a local ham  to check your 
t ransm ission for splat ter. 

�  Having an oscilloscope in line with the 
output  signal so you can m onitor for flat  
topping is the best  cont inuous 
m onitor ing system . 

 
I I .9 . THE ART OF TELEGR APHY ( CW , MORSE CODE)   
 

�  Morse code is a code for t ransm it t ing text . The code is m ade up by 
sequences of short  and long audio tones. A short  tone burst  is called a DI T, 
the longer one a DAH . The DAHs are 3 t im es as long as the DI Ts. These are 
frequent ly but  incorrect ly called DOTS and DASHES, which m ake us think of 
som ething visual rather than sounds.  
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�  Morse code is not  a series of writ ten DOTS 
and DASHES, although originally, in the 
19 th century, Morse code was scribed as 
DOTS and DASHES on a m oving paper 
st r ip. Telegraph operators soon found out  it  
was easier to copy the text  by listening to 
the buzz of the scr iber m achine than t rying 
to read it  off the paper st r ips. So the let ter 
‘R’ is not  SHORT LONG SHORT nor DOT 
DASH DOT, nor . -  . but  DI T DAH DI T . 

�  CW m akes extensive use of Q codes, abbreviat ions and prosigns. These are 
all shortcuts to m ake com m unicat ing faster and m ore efficient .  

�  Ham s norm ally use the word CW  for telegraphy. The term  CW stems from  
Cont inuous Wave although CW is far from  being a cont inuous wave, but  
rather a wave which is constant ly interrupted at  the rhythm  of the Morse 
code. Ham s use the term s Morse and CW interchangeably – they m ean the 
sam e thing. 

�  The -6dB bandwidth of a properly shaped CW signal is approxim ately 4 t im es 
the sending speed in WPM (Words Per Minute) . Exam ple:  CW at  25 WPM 
takes 100 Hz (at  -6dB) . The spect rum  required to t ransm it  one SSB (voice)  
signal (2,7 kHz)  can hold m ore than a dozen CW signals!  

�  The int r insic narrow bandwidth of CW results in a m uch bet ter Signal- to-
Noise rat io under m arginal condit ions as com pared to wide band signals such 
as SSB (a wider bandwidth contains m ore noise power than a narrower 
bandwidth) . This is why DX contacts under m arginal condit ions (e.g. working 
stat ions in other cont inents on 160m  and working EME)  are m ost  frequent ly 
done in CW. 

�  What ’s the m inimum  receiving speed you need to m aster to be able to 
regular ly m ake QSOs in Morse code?  

 

-  5 WPM can get  you a starter ’s cert ificate, but  you will not  be able to m ake 
m any contacts except  on the special QRS (QRS m eans:  reduce your 
sending speed)  frequencies. These QRS frequencies can be found in the 
I ARU Band Plan. 

-  12 WPM is a m inim um , but  m ost  experienced CW operators m ake their  
QSOs at  20 to 30 WPM and even higher speeds. 

 

�  There is no secret  recipe to m aster the Ar t  of CW:  t raining, t raining, 
t raining, just  as in any sport . 

�  CW is a unique language, a language which is m astered in all count r ies of 
the world!  

 
I I .9 .1 . The com puter  as your  assistant?  

�  You will not  learn CW by using a com puter program  that  helps you to 
decode CW. 

�  I t  is acceptable though to send CW from  a com puter (pre-program m ed short  
m essages) . This is com m only done in contests by the logging program .  

�  As a newcom er you m ay want  to use a CW decoding program  to assist  you 
in order to be able to verify that  a text  was correct ly decoded. However, if 
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you really want  to learn the code, you will need to decode the sam e CW text  
yourself using your ears and brain. 

�  CW decoding program s perform  very poorly under anything but  perfect  
condit ions;  our ears and brains are far superior. This is m ainly because 
Morse code was not  developed to be autom at ically sent  nor received, as is 
the case with m any m odern digital codes (RTTY, PSK etc.) . 

�  A large m ajority of CW  operators  use an elect ronic keyer (with a paddle)  
instead of a hand key to generate Morse code. I t  is m uch easier to send 
good Morse code using an elect ronic keyer than with a hand key. 

 
I I .9 .2 . Calling  CQ 
•  What  should you do first  of all?  

-  Decide which band you will use. On which band is there good propagat ion 
for the path you want  to cover? The m onthly MUF charts, published in 
m agazines and on m any ham  websites can be very helpful in this respect . 

-  Check which band port ions are reserved for CW work. On m ost  bands this 
is at  the bot tom  end of the bands. Consult  the I ARU Band Plan  on the 
I ARU website. 

-  Listen for a while on the frequency you would like to use to find out  
whether it  is clear or not . 

-  And then? 
-  I f the frequency seem s clear, ask if the frequency is in use. Send ‘QRL?’ 

at  least  twice, with a few seconds in between. Sending ‘?’ only is not  the 
proper procedure. The quest ion m ark just  says ‘I  asked a quest ion’;  the 
problem  is that  you did not  ask anything.  

-  ‘QRL?’ (with the quest ion m ark)  m eans ‘is this frequency in use?’. 
-  Do not  send ‘QRL? K’ as we som et im es hear. I t  m eans ‘is the frequency in 

use? Over to you’. To whom ? Just  ‘QRL?’ is correct . 
-  I f the frequency is in use, som eone will answer ‘R’ ( roger) , ‘Y’ (yes) , or ‘R 

QSY’, or ‘QRL’, ‘C’ ( I  confirm )  etc. 
-  ‘QRL’ (without  quest ion m ark)  m eans:  the frequency is  in use. 
 I n such a case you will have to look for another frequency to use. 

�  And if a clear frequency was found? 
�  Call CQ. How? 
�  Send CQ at  the speed at  which you would like to be answered. Never send 

faster than you can copy. 
�  ‘CQ CQ N3ZZZ N3ZZZ N3ZZZ AR’. 
�   ‘AR’ m eans ‘end of m essage’ or ‘I  am  through with this t ransm ission’, while 

‘K’ m eans ‘over to you’ etc. This m eans you should always term inate your 
CQ with ‘AR’ and never with ‘K’, because there is nobody there yet  whom  
you can turn it  over to. 

�  Do not  end your CQ with ‘AR K’:  it  m eans ‘end of m essage, over to you’. 
There is nobody to turn it  over to yet . End your CQ with ‘AR’. I t  is t rue that  
we often hear ‘AR K’ on the band, but  it  is not  a proper procedure!  

�  The use of ‘PSE’ at  the end of a CQ (e.g. ‘CQ CQ de… PSE K’)  m ay seem  to 
be very polite, but  is not  necessary. I t  has no added value. I n addit ion, the 
use of the ‘K’ is incorrect . Sim ply use ‘AR’ at  the end of your CQ. 

�  Send your call 2 to 4 t im es, certainly not  m ore!  



                            Ethics and Operating Procedures for the Radio Amateur                             22  
 

 

�  Don’t  send an endless series of CQs, with your call j ust  once at  the end. 
Thinking that  a long CQ will increase the chances of get t ing a response is 
wrong. I t  actually has the opposite effect . A stat ion that  m ay be interested 
in calling you first  wants to know your call,  and certainly is not  interested in 
listening to an alm ost  endless series of CQ CQ CQ … 

�  I t ’s m uch bet ter to send a num ber of short  CQs ( ‘CQ CQ de W9ZZZ W9ZZZ 
AR’)  than one long spun CQ ( ‘CQ CQ CQ ... -15 t im es-  de W9ZZZ CQ CQ CQ 
... -15 m ore t im es-  de W9ZZZ AR’) . 

�  I f you call CQ and want  to work split  ( listening on another frequency than 
you t ransm it  on) , specify your listening frequency at  each CQ . Exam ple:  
end your CQ with ‘UP 5/ 10... ’ or ‘UP 5... ’ or ‘QSX 1822... ’ (which m eans that  
you will listen on 1.822 kHz ( ‘QSX’ m eans ‘I  listen on ... ’) .  

 
I I .9 .3 . Prosigns  

�  Prosigns  (short  for professional signs)  are sym bols form ed by com bining 
two characters into one without  the inter-character space.  

�  ‘AR’, used to end a t ransm ission, is a prosign.   
�  Other com m only used prosigns are:  

�  ‘AS’ (see § I I .9.9)    
�   ‘CL’ (see § I I .9.6)  
�   ‘SK’ (see § I I .9.6)  
�   ‘HH’ (see § I I .9.20)  

�   ‘BK’ (see § I I .9.7)  and ‘KN’ (see § I I .9.10)  are not  prosigns, as the two 
let ters of these codes are sent  with a space in between. 

 
I I .9 .4 . Ca lling ‘CQ DX’   

�  Just  send ‘CQ DX’ instead of ‘CQ’. I f you want  to work DX from  a specific 
region, call e.g. ‘CQ JA  CQ JA  N0ZZZ N0ZZZ JA  AR’ (a call for stat ions from  
Japan) , or ‘CQ EU CQ EU... ’ (a call for stat ions from  EUROPE)  etc. You can 
also m ake your CQ DX call m ore explicit  by adding that  you do not  want  to 
contact  European stat ions:  ‘CQ DX CQ DX N0ZZZ N0ZZZ DX NO USA AR’, 
but  this sounds a lit t le aggressive. 

�  You can also specify a cont inent :  NA =  North Am erica, SA =  South Am erica, 
AF =  Afr ica, AS =  Asia, EU =  Europe, OC =  Oceania. 

�  Even if a stat ion from  your own cont inent  calls you, always rem ain 
courteous. Maybe he is a newcom er. Give him  a quick contact  and log him . 
You m ay actually be a new count ry for him !   

 
I I .9 .5 . Calling a specif ic sta t ion ( a  direct ive ca l l)   

�  Let  us assum e that  you want  to call W0ZZZ, with whom  you have a sked 
(schedule, rendez-vous) . Here’s how you do this:  ‘W0ZZZ W0ZZZ SKED DE 
N3ZZZ KN’. Note the ‘KN’ at  the end, which m eans you do not  want  other 
stat ions to call you. 

�  I f,  despite your direct ive call som eone else calls you, give him  a quick report  
and send ‘SRI  HVE SKED WI D W00ZZZ 73…’. 

 
I I .9 .6 . Carry on and w rap up the CW  QSO  

�  Assum e W1ZZZ is answering your CQ:  ‘N3ZZZ DE W1ZZZ W1ZZZ AR’, or 
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‘N3ZZZ DE W1ZZZ W1ZZZ K’ or even ‘W1ZZZ W1ZZZ K’ or ‘W1ZZZ W1ZZZ 
AR’. 

�  While replying to a CQ, do not  send the call of the stat ion you are calling 
m ore than once, bet ter st ill is not  to send it  at  all ( you can t rust  the operator 
knows his own call…) . 

�  Should the calling stat ion end its call with ‘AR’ or ‘K’? Both are equally 
acceptable . ‘AR’ m eans ‘end of m essage’ while ‘K’ m eans ‘over to you’. The 
lat ter sounds a lit t le m ore opt im ist ic, as m aybe the stat ion you call will 
return for another stat ion… 

�  There is however a good reason to use ‘AR’ rather than ‘K’. ‘AR’ is a prosign 
(see § I I .9.3)  which m eans that  the let ters A and R are sent  without  any 
space between them . I f one sends ‘K’ instead of ‘AR’ and if the let ter ‘K’ is 
sent  som ewhat  close to the callsign, the let ter ‘K’ m ay be considered as 
being the last  let ter of the call.  I t  happens all the t im e. With ‘AR’ this is quite 
im possible as ‘AR’ is not  a let ter. Often no closing code (neither AR nor K)  is 
used, which reduces the r isk of m aking errors.  

�  Assum e you want  to reply to W1ZZZ who called you. You can do that  as 
follows:  ‘W1ZZZ DE N3ZZZ GE (good evening)  TKS ( thanks)  FER ( for)  UR 
(your)  CALL UR RST 589 589 NAME BOB BOB QTH PI TTSBURG PA 
PI TTSBURG  PA HW CPY (how copy)  W1ZZZ DE N3ZZZ K’. This is the t im e to 
use ‘K’ at  the end of your t ransm ission. ‘K’ m eans over to you, and now the 
you is W1ZZZ. 

�  Do not  end your over with ‘AR K’:  it  m eans ‘end of m essage, over to you’. I t  
is clear that  when you turn it  over you have finished your m essage, no need 
to say so. End your t ransm issions (overs)  during a QSO with ‘K’ (or ‘KN’ 
when necessary, see § I I .9.10) . True, we hear ‘AR K’ frequent ly, but  it  is 
incorrect .  

�  The reason for the im proper uses of either ‘AR’, ‘K’, ‘KN’, ‘AR K’, or ‘AR KN’, 
is that  m any operators do not  really know what  each of these prosigns 
exact ly m ean. Let ’s use them  properly!  

�  We explained that  it  is not  necessary to use the term  ‘PSE’ (please)  to end a 
CQ;  do not  use it  either at  the end of your over. So no ‘PSE K’ or ‘PSE KN’. 
Let ’s keep it  sim ple, and leave out  the ‘PSE’, please… 

�  On the VHF bands (and higher)  it  is custom ary to exchange the QTH- locator.  
This is a code indicat ing the geographic locat ion of your stat ion (exam ple:  
JM12ab) . 

 
 

T 1  60 Hz (or 50 Hz)  AC or less, very rough and broad 

T 2  Very rough AC, very harsh 

T 3  Rough AC note, rect ified but  not  filtered 

T 4  Rough note, som e t race of filter ing 

T 5  Filtered rect ified AC, but  st rongly r ipple-m odulated 

T 6  Filtered tone, definite t race of r ipple m odulat ion 

T 7  Near pure tone, t race of r ipple m odulat ion 

T 8  Near perfect  tone, slight  t race of m odulat ion 

T 9  Perfect  tone, no t race of r ipple or m odulat ion of any kind   
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�  The RST report :  R and S stand for Readabilit y (1 to 5)  and signal St rength 
(1 to 9)  as used for phone signals (see § I I .8.4) . The T (1 to 9)  in the signal 
report  stands for Tone. I t  indicates the pureness of the sound of the CW 
signal, which should sound like a pure sine wave signal without  any 
distort ion.  

�  These original tone rat ings at t r ibuted to the different  T values stem  from  the 
early days of am ateur radio where often a pure CW tone was an except ion 
rather than the rule. The above table lists the m ore m odern CW tone rat ings 
as published in 1995 (source:  W4NRL) . 

�  I n pract ice we generally use just  a few levels of T with a definit ion which 
m eets the general status of technology today:   

�  T1 :   heavily m odulated CW, signs of wild oscillat ion or ext rem ely 
rough AC (m eans:  get  off the air  with such a poor signal! ) . 

�  T5 :   very not iceable AC com ponent  (often due to poor regulat ion of 
a power supply of the t ransm it ter or am plifier) . 

�  T7  –  T8 :   slight ly or barely not iceable AC com ponent . 
�  T9 :   perfect  tone, undistorted sine waveform . 

�  Nowadays the m ost  com m on CW signal deficiencies are chirp  and even 
m ore com m on key clicks  (see § I I .9.25) . 

�  A long t im e ago chirp and key clicks were very com m on problem s with CW 
signals:  every CW operator knew that  a 579C report  m eant  signals 
exhibit ing chirp, and 589K m eant  signals with key clicks. Few ham s 
nowadays know what  the C and the K at  the end of an RST report  stand for, 
so bet ter send ‘CHI RP’ or ‘BAD CHI RP’, and ‘CLI CKS’ or ‘BAD CLI CKS’ in full 
words as part  of your report .   

�  A typical way to gracefully end the QSO would be:  ‘…TKS ( thanks)  FER QSO 
73 ES (= and)  CUL (see you later)  W1ZZZ de N3ZZZ SK’. ‘SK’ is the prosign 
m eaning ‘end of contact ’.  

�   ‘DI T DI T DI T DAH DI T DAH’ is the prosign ‘SK’ ( from  ‘stop keying’)  and not  
‘VA’ as published in som e places (SK sent  without  inter let ter spacing sounds 
the sam e as VA sent  without  inter let ter spacing) . 

�  Do not  send ‘…AR SK’. I t  does not  m ake sense. You are saying ‘end of 
t ransm ission’ +  ‘end of contact ’.  I t  is quite obvious the end of your contact  is 
at  the end of your t ransm ission. You will quite often hear ‘. . .AR SK’, but  the 
AR is redundant , so avoid using it .  

�  I f at  the end of the QSO you also intend to close down your stat ion, you 
should send:  ‘…W1ZZZ DE N3ZZZ SK CL’ ( ‘CL’ is a prosign m eaning ‘closing’ 
or ‘closing down’) .  

 

 
 

CODE MEANI NG USE 
AR end of t ransm ission at  end of CQ and at  the end of your 

t ransm ission when you call a stat ion (1)  
K over to you at  the end of an over (2)  and at  the 

end of your t ransm ission when you call 
a stat ion (1)  

KN over to you only at  the end of an over 
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An overview of the closing codes:  
(1)   when you reply to a stat ion calling CQ or QRZ 
(2)   a t ransm ission or an over is NOT the sam e as a QSO (contact ) . A QSO 

usually consists of a series of overs 
Typical CW QSO for the beginner:  
 
 

QRL? 
 

QRL?  
 

CQ CQ N4ZZZ N4ZZZ CQ CQ N4ZZZ G4ZZZ AR 
 

N4ZZZ DE ON6YYY ON6YYY AR 
 

ON6YYY DE G4ZZZ GE TKS FER CALL UR RST 579 579 MY NAME BOB BOB QTH 
MI AMI  FL MI AMI  FL HW CPY? ON6YYY DE N4ZZZ K 
 

N4ZZZ DE ON6YYY FB BOB TKS FER RPRT UR RST 599 599 NAME JOHN JOHN 
QTH NR GENT GENT N4ZZZ DE ON6YYY K  
 

ON6YYY DE N4ZZZ MNI  TKS FER RPRT TX 100 W ANT DI POLE AT 12M WI LL 
QSL VI A BURO PSE UR QSL TKS QSO 73 ES GE JOHN ON6YYY DE N4ZZZ K 
 

N4ZZZ DE ON6YYY ALL OK BOB, HERE TX 10 W ANT I NV V AT 8M MY QSL OK 
VI A BURO 73 ES TKS QSO CUL BOB N4ZZZ DE ON6YYY SK  
 

73 JOHN CUL DE G4ZZZ SK 
 
I I .9 .7 . Using ‘BK’  

�  ‘BK’ (break)  is used for switching quickly back and forth between stat ions 
without  exchanging callsigns at  the end of the t ransm ission. I n a way it  is 
the CW equivalent  of ‘over’ in phone.  

�  Exam ple:  K6YYY wants to know the nam e of N4ZZZ he’s in contact  with and 
sends:  ‘…UR NAME PSE BK’. N4ZZZ answers im m ediately:  ‘BK NAME BOB 
BOB BK’. 

�  The break is announced with ‘BK’, and the t ransm ission by the 
correspondent  starts with ‘BK’. The lat ter BK however is not  always sent . 

 
I I .9 .8 . St ill faster  

�  Often even the ‘BK’ code is not  used. One just  stops sending ( in break in 
m ode, which m eans that  you can listen between words or characters)  giving 

AR K end of t ransm ission +  over to you do NOT use  
AR KN end of t ransm ission +  over to you 

only 
do NOT use 

SK end of contact  (end of QSO)  at  end of QSO 
AR SK end of t ransm ission +  end of 

contact  
do NOT use  

SK CL end of QSO +  closing down stat ion when closing down 
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an opportunity to the other stat ion to start  sending, just  as in a norm al face 
to face conversat ion, where the word is also passed back and forth without  
any form ality. 

 
I I .9 .9 . Using the prosign ‘AS’  ( DI T DAH DI T DI T DI T)  

�  I f,  during a QSO, som eone breaks in ( t ransm its his call on top of the stat ion 
you are working, or gives his call when you switch over) , and you want  to let  
him  know that  you first  want  to finish the QSO, just  send ‘AS’, which m eans 
‘hold on’, ‘wait ’ or ‘stand by’. 

 
I I .9 .1 0 . Using ‘KN ’  

�  ‘K’ =  ‘over’.  Sending just  ‘K’ at  the end of your over leaves the door open for 
other stat ions to break in. I f you don’t  want  to be interrupted, send ‘KN’. 

�  ‘KN’ m eans that  you want  to hear ONLY the stat ion whose callsign you just  
sent  (=  ‘go ahead, others keep out ’ or ‘over to you only’) , in other words:  no 
breakers at  this t im e please. 

�  ‘KN’ is m ainly used when chaos is around the corner. A possible scenario:  
different  stat ions are com ing back to your CQ. You are decoding one part ial 
call and you send:  ‘N4AB? DE N3ZZZ PSE UR CALL AGN (again)  K’. The 
stat ion N4AB? answers you, but  in addit ion several other stat ions call 
sim ultaneously, m aking it  im possible to copy his call.  The procedure is to call 
N4AB? again and end your call with ‘KN’ instead of ‘K’, this to em phasize you 
only want  to hear N4AB? com e back to you. Exam ple:  ‘N4AB? DE N3ZZZ KN’ 
or even ‘ONLY N4AB? DE N3ZZZ KN’. I f you are st ill short  of authority on the 
frequency you m ay t ry ‘N4AB? DE N3ZZZ KN N N N’ (keep som e ext ra space 
between the let ters N) . Now you are really get t ing nervous... 

 
I I .9 .1 1 . How  to answ er a  CQ  
Assum e W1ZZZ has called CQ and you want  to m ake a QSO with him . How do 
you go about  it? 

�  Do not  send at  a higher speed than the stat ion you’re calling. 
�  Do not  send the call of the stat ion you are calling m ore than once;  m ost  of 

the t im e the call is not  sent , it  is obvious who you are calling. 
�  You can use either ‘K’ or ‘AR’ to end your call (see § I I .9.6) :  ‘W1ZZZ DE 

N3ZZZ N3ZZZ K’, ‘N3ZZZ N3ZZZ K’, ‘W1ZZZ DE N3ZZZ N3ZZZ AR’ or 
‘N3ZZZ N3ZZZ AR’. 

�  I n m any cases one sends only the callsign without  any closing code (AR or 
K)  at  all.  This is also com m on pract ice in contests.  

�  Do not  end your call with either ‘. . .PSE AR’ or ‘. . .PSE K’ (see § I I .9.6) . 
 
I I .9 .1 2 . Som eone sends an  error  in your  ca ll  

�  Assum e W1ZZZ has not  copied all the let ters of your call correct ly. His 
answer is som ething like:  ‘N3ZZY DE W1ZZZ TKS FOR CALL UR RST 479 
479 NAME JACK JACK QTH NR BOSTON BOSTON N3ZZY DE W1ZZZ K’. 

�  Now you go back to him  as follows:  ‘W1ZZZ de N3ZZZ ZZZ N3ZZZ TKS FER 
RPRT…’. By repeat ing part  of your call a few t im es, you em phasize this part  
of the call to get  your correspondent ’s at tent ion so he can correct  the error.  
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I I .9 .1 3 . Call a  sta t ion that ’s f in ishing a QSO  
�  Two stat ions are in QSO, the QSO com es to an end. I f they both sign with 

‘CL’ ( ‘closing down’)  it  m eans the frequency is now clear as they both closed 
down. I f one or both ended with ‘SK’ (end of t ransm ission) , it  m ay well be so 
that  one or the other will rem ain on frequency for m ore QSOs ( in pr inciple 
the stat ion that  init ially called CQ on that  frequency) . 

�  I n this case, it  is best  to wait  a while and see if either one calls CQ again. 
�  Exam ple:  W1ZZZ finished a QSO with K1AAA:  ‘…73 CUL (see you later)  

K1AAA de W1ZZZ SK’. 
�  As neither one calls CQ after the QSO, you can call either one. 
�  Assum e you (N3ZZZ)  want  to call K1AAA. How do you go about  it? Sim ply 

send ‘K1AAA de N3ZZZ N3ZZZ AR’. 
�  I n this case calling without  m ent ioning the callsign of the stat ion you want  to 

contact  would be inappropriate. Send the call of the stat ion you want  to 
work once, followed by your call once or twice. 

 
I I .9 .1 4 . Using the ‘= ’ sign or  ‘DAH DI T DI T DI T DAH’   

�  Som e call it  ‘BT’, because it  is like a let ter B and T sent  without  space ( like 
‘AR’ is sent  without  space) , but  sim ply is the equality sign (= )  in CW. 

�  DAH DI T DI T DI T DAH is used as a f iller  to pause for a second while you 
think of what  you are going to send next . I t  is also used as a separator  
between chunks of text . 

�  As filler it  is used to prevent  your correspondent  from  start ing to t ransm it , 
because you haven’t  finished your sentence yet , or you have not  finished 
sending what  you want  to send. I t  is clearly the equivalent  of euh or eh. 

�  Som e CW operators seem  to use ‘DAH DI T DI T DI T DAH’ spread all over 
their QSOs as a text  separator, to m ake the text  m ore readable. Exam ple:  
‘W1ZZZ DE K4YYY =  GM =  TU FER CL =  Nam e Chris QTH MI AMI  FLA=  RST 
599 =  HW CPI ? W1ZZZ DE K4YYY KN’. The use of this separat ion m ark 
seem s less com m on nowadays, and is considered by m any as a waste of 
t im e. ‘W1ZZZ DE K4YYY GM TU FER CL NAME CHRI S QTH MI AMI  FLA RST 
599 HW CPI ? W1ZZZ DE K4YYY KN’ is as readable as the version of the text  
with the separators. 

 
I I .9 .1 5 . Send good sounding code  

�  Listening to your CW should be like listening to good m usic, where one never 
feels like working at  deciphering an unknown code or assem bling a puzzle.   

�  Make sure you space let ters and words appropriately. Fast  sending with a 
lit t le ext ra spacing usually m akes overall copy easier.  

�  Experienced CW operators don’t  listen for let ters but  for words. This can of 
course only be done successfully if the r ight  spacing exists between words. 
Once you start  hearing words instead of a st ream  of let ters, you are get t ing 
there!  I n norm al face to face conversat ion we also listen for words, not  for 
let ters, don’t  we? 

�  On an autom at ic keyer, adjust  the DI T/ space rat io (weight )  correct ly. I t  will 
sound nicest  (m ost  pleasing)  if the rat io is a lit t le bit  on the high side (DI T a 
lit t le longer than a space) , com pared to the standard 1/ 1 rat io. 

�  Rem ark:  weight  is not  the sam e as DI T/ DAH rat io!  The DI T/ DAH rat io is 
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usually fixed at  a 1/ 3 rat io on m ost  keyers (not  adjustable) . 

 
I I .9 .1 6 . I  am  a QRP stat ion ( =  low  pow er sta t ion)  

�  A QRP stat ion is a stat ion t ransm it t ing with a power of m axim um  5 W (CW)  
or 10 W (SSB) . 

�  Never send your call as ‘N3ZZZ/ QRP’, this is illega l  in m any count r ies (e.g. 
Belgium ) . The QRP inform at ion is not  part  of your callsign, so it  cannot  be 
sent  as a part  of it .  I n m any count r ies the only perm it ted call suffixes are / P, 
/ A, / M and / MM. 

�  I f you are really a QRP stat ion, chances are that  you will be relat ively weak 
with the stat ion you are calling. Adding unnecessary ballast  ( the slash and 
the let ters QRP)  to your callsign will m ake it  even m ore difficult  to decipher 
your callsign!  

�  You can of course always m ent ion during the QSO you are a QRP stat ion, 
e.g.:  ‘…PWR 5W 5W ONLY…’. 

�  I f you call CQ as a QRP stat ion and you want  to announce that  during your 
CQ, you can do it  as follows:  ‘CQ CQ N3ZZZ N3ZZZ QRP AR’. I nsert  a lit t le 
ext ra space between the call and ‘QRP’ and do not  send a slash (DAH DI T 
DI T DAH DI T)  between your call and ‘QRP’. 

�  I f you’re looking for QRP stat ions specifically, call CQ as follows:  ‘CQ QRP CQ 
QRP N3ZZZ N3ZZZ  QRP STNS (stat ions)  ONLY AR’. 

 
I I .9 .1 7 . The correct  use of ‘QRZ?’   

�  ‘QRZ?’ m eans ‘who called m e?’, and nothing else. Use it  when you could not  
quite copy the stat ion (or stat ions)  that  called you. 

�  I n CW always send QRZ followed by a quest ion m ark  ( ‘QRZ?’) , as is done 
with all Q codes when used as a quest ion.  

�  Typical use:  after a CQ N9ZZZ was unable to decipher any of the callers. 
Then he sends:  ‘QRZ? N9ZZZ’. 

�  I f you have been able to copy part  of a call (N4…), and if m ore stat ions were 
calling you, do not  send ‘QRZ’ but  rather ‘N4 AGN (again)  K’ or ‘N4 AGN KN’ 
( ‘KN’ indicates clearly you only want  to hear the N4 stat ion com e back to 
you) . Note that  in this case you use ‘K’ or ‘KN’ and not  ‘AR’ because you 
turn it  back to one stat ion in part icular, the N4 stat ion whose suffix you 
m issed. Don’t  send ‘QRZ’ in this case or all the stat ions will start  calling you 
again. 
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�  ‘QRZ’ does not  m ean ‘who is there?’ or ‘who is on the frequency?’. Assum e 
som eone passes by a busy frequency and listens in. After quite a while 
nobody having ident ified, he wants to find out  the calls. The proper way to 
do so is to send ‘CALL?’ or ‘UR CALL?’ (or ‘CL?’, ‘UR CL?’) . Using ‘QRZ’ is 
inappropriate here. By the way, when you send ‘CALL?’, you should in 
pr inciple add your call,  otherwise you m ake an unident ified t ransm ission, 
which is illegal. 

 
I I .9 .1 8 . The use of ‘? ’ instead of ‘QRL?’  

�  Before using an apparent ly clear frequency, you need to act ively check if no 
one is there already (m aybe you are not  hearing one end of a QSO because 
of propagat ion) . 

�  The norm al procedure is:  send ‘QRL?’ (on CW) or ask ‘is this frequency in 
use?’ on phone.  

�  On CW, som e sim ply send ‘?’,  because it  is faster and thus potent ially 
creates less QRM if som eone else is using that  frequency. 

�  But  ‘?’ can be interpreted in m any ways ( it  says:  I  am  asking a quest ion, but  
I  did not  say which one…). Therefore always use ‘QRL?’. Merely t ransm it t ing 
a quest ion m ark can create a lot  of confusion. 

 
I I .9 .1 9 . Sending ‘DI T  DI T’ a t  the end of a  QSO  

�  At  the end of a QSO both QSO partners often send as very last  code two 
DI Ts with som e ext ra spacing between them  ( like e  e) . I t  m eans and 
sounds like ‘bye bye’. 

 
I I .9 .2 0 . Correct ing a sending error   

�  Assum e you m ake a sending error. I m m ediately stop sending, wait  a fract ion 
of a second and send the prosign ‘HH’ (=  8 DI Ts) . Not  always easy to send 
exact ly 8 DI Ts, you’re already nervous because you m ade an error,  and now 
they want  you to send exact ly 8 DI Ts:  DI T DI T DI T DI T DI T DI T DI T DI T, not  
7 nor 9!    

�  I n actual pract ice, m any ham s send just  a few (e.g. 3)  DI Ts, with ext ra 
space in between the DI Ts:  ‘DI T _ DI T _ DI T’. These ext ra spaced DI Ts 
indicate that  the sender is not  sending the code for a let ter nor figure. 

�  Resend the word where you m ade an error and carry on. 
�  Often even these 3 DI Ts are left  out  altogether. When the sender realizes 

he’s sending an error, he stops for about  second and starts sending the 
sam e word again.  

 
I I .9 .2 1 . CW  contests  

�  See § I I .8.6 as well.  
�  Contest  m eans speed, efficiency and accuracy. Hence, send only what ’s 

st r ict ly necessary. 
�  The m ost  efficient  contest  CQ is as follows:  ‘K3ZZZ K3ZZZ TEST’. The word 

TEST should be placed at  the end of the CQ call.   
 

-  Why? Because anyone tuning across the frequency at  the end of your CQ 
then knows that  you call CQ.  
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-  Assum e you end your CQ contest  call with your callsign:  a passer-by 
not iced he needs that  call, but  does not  know whether you called 
som eone else or called CQ. So he has to wait  one m ore round to find out :  
a waste of t im e.  

-  Therefore, always end your contest  CQ with word TEST. Note that  even 
the word CQ is left  out  from  a contest  CQ as it  contains no addit ional 
inform at ion. 

 

�  An experienced contester will com e back to your CQ contest  call by just  
giving his call once. Nothing m ore. Exam ple:  ‘W1ZZZ’. I f you don’t  get  back 
to him  within 1 second, he will likely send his call again unless you returned 
to som eone else.  

�  You copied his call and reply to him  as follows:  ‘W1ZZZ 599001’ or ‘W1ZZZ 
5991’ provided the contest  rules adm it  you to drop the leading zeros. St ill 
faster would be to use cut  num bers (abbreviated num bers) :  ‘W1ZZZ 
5NNTT1’ or ‘W1ZZZ 5NN1’ (see § I I .9.22)  

�  I n m ost  contests the exchange consists of a RST report  followed by e.g. a 
serial num ber. Do not  send anything else. No ‘K’ at  the end, no ‘73’, no ‘CUL’ 
(see you later) , no ‘GL’ (good luck) ;  there is no room  for all of this in a 
contest  where speed is the nam e of the gam e. 

�  I deally W1ZZZ will answer e.g. as follows:  ‘599012’ or ‘5NNT12’.  
�  I f he did not  copy your report  he would have sent :  ‘AGN?’. As he did not  do 

that , it  m eans that  your report  was received OK. No need to send ‘TU’, 
‘QSL’, ‘R’ or whatever else to confirm  recept ion of the report . I t  is a waste of 
t im e. 

�  All that ’s left  to be done is to end the contact . A polite way of doing this:  ‘TU 
K3ZZZ TEST’. TU says the QSO is over ( thank you) , K3ZZZ ident ifies you for 
stat ions want ing to call you and TEST is a new CQ contest . I f the QSO rate is 
very high, you can leave out  the TU.  

�  There are of course slight  variat ions possible, but  the key words are speed, 
efficiency and accuracy. 

�  Most  contesters use a com puter contest  program , which in addit ion to 
logging also allows them  to send CW via pre-program m ed short  m essages 
(CQ, reports etc.) . A separate CW paddle and keyer allows for the operator 
to m anually intervene if necessary. Such a setup m akes long contests less 
t ir ing and will increase accuracy. Contest  logging with pen and paper is 
alm ost  history. 

�  I f you want  to look for m ult ipliers or stat ions you have not  yet  worked, you 
will need to scan the band looking for such stat ions. When you find one, call 
as follows:  ‘K3ZZZ’. Do not  send his callsign, it ’s a waste of t im e. You can be 
sure the operator knows his own call.  And he also knows you are calling him , 
because of the t im ing and of the fact  that  you give your call on the 
frequency where he is operat ing!  Also, do not  send ‘DE K3ZZZ’, the word DE 
contains no addit ional inform at ion. 

�  I f he does not  com e back within a second, give your call again, etc. 
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Exam ple of a  CW  contest  QSO:  
 

W0ZZZ TEST (CQ call from  W0ZZZ)  
 

K6XXX (K6XXX calls W0ZZZ)  
 

K6XXX 599013 (W0ZZZ gives K6XXX a report )  
 

599010 (K6ZZZ gives W0ZZZ his report )  
 

TU W0ZZZ TEST (WOZZZ confirm s recept ion and calls CQ Contest )  
 

 
I I .9 .2 2 . Abbrevia ted num bers ( c ut  num bers)  used in contests  

�  The code to be exchanged in m ost  contests consists of a series of num bers, 
e.g. RST, followed by a 3-digit  ser ial num ber. 

�  To save t im e, the CW code for som e num bers (digits)  is often shortened 
(cut ) :  

 

  1  =  A (DI T DAH, instead of DI T DAH DAH DAH DAH)  
  2, 3 and 4 are usually not  abbreviated 
  5  =  E (DI T instead of DI T DI T DI T DI T DI T)  
  6, 7 and 8 are usually not  abbreviated 
  9  =  N  (DAH DI T instead of DAH DAH DAH DAH DI T)  
  0  =  T (DAH instead of DAH DAH DAH DAH DAH)  
 

�  Exam ple:  instead of sending ‘599009’ one could send ‘ENNTTN’. Most  
frequent ly you will hear ‘5NNTTN’. As we expect  num bers, and although 
let ters are received, we write down num bers. The bet ter com puter contest  
program s allow you to type in let ters ( in the exchange field) ;  the program  
will autom at ically convert  these let ters to num bers. 

�  A4 instead of 14 (or a5 instead of 15) :  I n som e contests (e.g. CQ WW) you 
need to send your CQ zone num ber as part  of the contest  exchange. 
European count r ies are in zone 14 and 15. I nstead of sending ‘59914’ we 
often send ‘5NNA4’ or even ‘ENNA4’. 

 
I I .9 .2 3 . Zero beat  

�  A m ajor advantage of a CW QSO is the narrow bandwidth such a QSO uses 
(a few hundred Hz) , provided both stat ions in a QSO t ransm it  on the exact  
sam e frequency. 

�  For m ost  standard contacts, both stat ions will t ransm it  on one and the sam e 
frequency (sim plex  operat ion) . They are said to be zero beat  with one 
another. 

�  The term  zero beat  com es from  the fact  that  if two stat ions t ransm it  on 
exact ly the sam e frequency, the result ing beat  from  m ixing the two signals 
would have a frequency of zero Hz:  these signals are said to be zero beat . 

�  Often however, they do not  t ransm it  on exact ly the sam e frequency. For this 
there are two m ajor reasons (often a com binat ion of both) :   

 

-  One of them  is the incorrect  use of the RI T (Receiver I ncrem ental Tuning)  
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on the t ransceiver. Most  m odern t ransceivers have an RI T funct ion which 
m akes it  possible to listen on a frequency which is (slight ly)  different  from  
the t ransm it  frequency.  

-  A second reason is that  the operator does not  apply the correct  zero beat  
procedure. With m ost  m odern t ransceivers the zero beat  procedure 
consists of m aking sure that  the pitch of the side tone (CW m onitor 
signal)  of the t ransm it ter is at  exact ly the sam e frequency as the tone 
(pitch)  of the stat ion you listen to. I f you listen at  600 Hz and the side 
tone pitch is set  at  1.000 Hz, you will t ransm it  400 Hz away from  the 
stat ion you are calling. 

 

�  On m odern t ransceivers the frequency of the CW side tone m onitor (pitch)  is 
adjustable, and t racks the BFO frequency offset .  

�  Many experienced CW operators listen at  a fair ly low beat  tone (400 – 
500Hz, som et im es even as low as 300 Hz)  instead of the m ore usual 600 – 
1.000 Hz. For m ost  people a lower pitch frequency is less t ir ing during long 
period of listening and in addit ion it  allows for bet ter discr im inat ion between 
close spaced signals. 

 
I I .9 .2 4 . W here can one f ind slow  speed CW  stat ions ( QRS) ?  

-  80 m :  3.550 -  3.570 kHz 
-  20 m :  14.055 -  14.060 kHz 
-  15 m :  21.055 -  21.060 kHz 
-  10 m :  28.055 -  28.060 kHz 
-   

�  QRS m eans :  send m ore slowly 
�  QRQ m eans :  send faster 
 
I I .9 .2 5 . Do I  have key clicks?  

�  Not  only the content  and the form at  of what  you send needs to be OK … 
�  … but  also the quality of the CW signals you t ransm it  m ust  be good. 
�  Quality problem  #  1 is key clicks . 
�  Key clicks are caused by the envelope waveform  of the t ransm it ted signal 

looking like a (nearly)  perfect ly square wave, with no rounded off edges, 
often including overshoot  leading end spikes. All of this results in wide 
sidebands, which are witnessed as clicks left  and r ight  of the CW signal. 
There are three m ain causes for this problem ”  
 

-   One is an im properly shaped keying waveform  containing a lot  of 
harm onics (square edges) . The cause of this is m ost  often a poor circuit  
design by the m anufacturer. Fortunately a num ber of circuit  changes 
have been published on internet  to solve these problem s. 

-  The second one is having too m uch driving power to the am plifier 
com bined with im proper ALC (autom at ic level cont rol)  act ion ( too slow 
at tack t im e) , result ing in leading edge spikes. I t  is always recom m ended 
to m anually adjust  the required drive power and not  to rely on act ion of 
an ALC circuit .  

-  A third one is im proper open/ closure sequence t im ing of RF relays in full 
break in 
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�  How to detect  key clicks? A well experienced ham  in your close 
neighbourhood can listen carefully for clicks.  

�  Much bet ter is to cont inuously m onitor all t ransm issions using an 
oscilloscope displaying the waveform  of your t ransm it ted signal. 

�  Note that  even som e of the popular fair ly recent  com m ercial t ransm it ters 
have outspoken key clicks. 

�  I f you not ice key clicks on your t ransm ission or if you get  reports on 
excessive key clicks, correct  the problem  or find help to do so. Your key 
clicks are causing problem s with your other ham s. Hence get t ing r id of your 
key clicks is a quest ion of ethics!   

 
I I .9 .2 6 . Too fast?  

�  I s the CW speed you m aster not  high enough to be able to m ake m any 
QSOs?  

�  To increase your receiving speed, you need to exercise at  a speed which is 
at  the lim it  of your capabilit ies, where you gradually and constant ly increase 
the speed (à la RUFZ, see § I I .8.27) . 

�  Up to approx. 15 WPM you can write down a text  sent  in CW let ter by let ter. 
�  At  over 15 or 20 WPM you should recognize words, and write down only 

what ’s essent ial (nam e, QTH, WX, power, antenna etc.) . 
 
I I .9 .2 7 . CW  t ra in ing softw are  

�  UBA CW course on the UBA-website (www.uba.be)  
�  G4FON Koch m ethod t rainer (www.g4fon.net )  
�  Just  learn Morse code (www.just learnm orsecode.com  )  
�  Contest  sim ulat ion (www.dxat las.com / MorseRunner )  
�  I ncrease your speed using RUFZ (www.rufzxp.net  )  
�  etc. 
 
A few im portant  hints:  
 

�  Never learn CW by count ing DI Ts and DAHs... 
�  Never learn CW by grouping together sim ilar characters (e.g. e, i,  s, h, 5) :  

this will m ake you count  DI Ts and DAHs forever!  
�  Never describe the CW code for a character using the words dot  and dash 

but  rather using the words DI T and DAH . Dots and dashes m ake us think of 
som ething visual, DI Ts and DAHs m ake us rather think of sounds. 

 
I I .9 .2 8 . Most  used CW  abbrevia t ions  
 

AGN:   again 
ANT:   antenna 
AR:   end of m essage (prosign)  
AS:  wait  a second, hold on (prosign)  
B4:   before 
BK:   break 
BTW:   by the way 
CFM:   ( I )  confirm  

http://www.uba.be/�
http://www.g4fon.net/�
http://www.justlearnmorsecode.com/�
http://www.dxatlas.com/MorseRunner�
http://www.rufzxp.net/�
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CL:  call 
CL:   closing (down)  (prosign)  
CQ:   general call to any other stat ion 
CU:   see you 
CUL:   see you later 
CPI :  copy   
CPY:   copy 
DE:  from  (e.g. W1ZZZ de N3ZZZ)  
DWN:   down 
ES:   and 
FB:   fine business (good, excellent )  
FER:   for 
GA:   go ahead 
GA:   good afternoon 
GD:  good 
GD:  good day 
GE:   good evening 
GL:  good luck 
GM:   good m orning 
GN:   good night  
GUD:   good 
HI :   laughter in CW 
HNY:   Happy New Year 
HR:   here 
HW:   how (e.g. HW CPY)  
K:   over to you 
KN:   over to you only, go ahead please and others keep out   
LP:   long path (propagat ion)  
LSN:   listen  
MX:   Merry Christm as 
N:   no (negat ion)  
NR:   num ber 
NR:  near 
NW:   now 
OM:   old m an (m ale ham )  
OP:   operator 
OPR:  operator 
PSE:   please 
PWR:   power 
R:   roger, yes, I  confirm , received  
RCVR:  receiver  
RX:   receiver 
RI G:   equipm ent  
RPT:   repeat   
RPRT:   report  
SK:   end of contact  (prosign)  
SK:  silent  key, a deceased ham  
SP:   short  path (propagat ion)  
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SRI :   sorry, excuse m e 
TMW:  tom orrow 
TMRW:   tom orrow  
TKS:   thanks 
TNX:  thanks 
TRX:  t ransceiver 
TU:   thank you 
TX:  t ransm it ter 
UFB:  ult ra fine business 
UR:   your 
VY:   very 
WX:   weather 
XMAS:   Christm as 
XYL:   wife, spouse, ex-young lady 
YL:   young lady  
YR:   year 
51 and 55  is CB slang. Do not  use it .  
73:   best  regards  
 73 is also com m only used in phone:  never say or write 73s, best  73 or 

best  73s;  all of these are corrupt ions. Say seventy three and NOT 
seventy threes. 

88:   love and kisses. Sam e rem arks as for ‘73’. 

 
 

SUMMARY ( m ost  im portant  Q codes and prosigns)  
 

•  AR:   end of t ransm ission:  indicates the end of a t ransm ission which is not  
addressed to anyone in part icular (e.g. at  the end of a CQ)  

•  K: over to you:  ends a t ransm ission of a conversat ion between 2 or m ore 
stat ions. 

•  KN:   over to you only:  sim ilar to ‘K’ but  you em phasize you do not  want  to 
hear any other callers or breakers. 

•  SK:   end of QSO:  is used to end a QSO (SK =  Stop Keying) . 
•  CL:   closing down stat ion:  last  code sent  before closing down your stat ion 

(CL =  closing down)  
•  QRL?:  is the frequency in use?:  you m ust  always use it  before calling CQ on a 

new frequency. 
•  QRZ?:   who called m e?:  QRZ has no  other m eaning.  
•  QRS:   reduce your sending speed  
•  AS:  just  a m om ent , hold on… 
•  =  :  I  am  thinking, hold on, euh… (also used as a separator between 

port ions of text )  
 

 
I I .1 0 . OTHER MODES 
 
So far we have discussed operat ional behavior for phone and CW operat ing in 
great  detail,  as these are by far the m ost  frequent ly used m odes in am ateur radio. 
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You will have not iced that  general operat ional behavior is very sim ilar in both 
m odes, and differences are m ainly due to the use of the Q code, prosigns and 
other specific term inologies. 
 

The basic procedures as out lined for phone and CW apply to m ost  of the other 
frequent ly used m odes, such as RTTY, PSK(31) , SSTV etc. 
 

Radio am ateurs also use highly specialized m odes such as Fax, Hell (schreiber) ,  
contacts through satellites, EME (m oonbounce, Earth Moon Earth) , m eteor scat ter, 
Aurora, ATV (wideband am ateur television) , etc., which to a certain extent  m ay 
call for specific operat ional procedures.  
 
I n the next  few pages we will cover som e of these other m odes. 
 
I I .1 0 .1 . RTTY ( Radiote letype)  
 
I I .1 0 .1 .1 . W hat  is RTTY?  

�  RTTY is the oldest  of the digital 
m odes used by ham s, if you 
exclude CW, which really is also 
a digital m ode. RTTY is used to 
send and receive text . The code 
used in RTTY was developed to 
be generated and decoded by a 
m achine. I n the old days ( the 
days of Telex m achines) , these 
were m echanical m achines that  
generated and decoded the 
Baudot  code;  the or iginal teleprint ing code invented in 1870!  Each character 
typed on the m achine keyboard is converted to a 5 bit  code, preceded by a 
start  bit  and followed by a stop bit .  With 5 bits one can however only obtain 32 
possible com binat ions (25 =  2x2x2x2x2) . As we have 26 let ters ( in RTTY only 
uppercase let ters are available)  plus 10 figures and a num ber of signs, the 
Baudot  code has given 2 different  significat ions for each 5 bit  code, which 
depend on the state the RTTY m achine is in. These states are the so-called 
LETTERS and FI GURES states. I f the m achine is sending let ters, and needs to 
send figures, it  will first  send a 5 bit  code corresponding to FI GURES. This code 
will set  the m achine (or software)  in the FI GURES state. I f this code is not  
received, the following figures will be printed as ( the equivalent  code)  let ters. 
This is a frequent ly occurr ing error that  all RTTY operators are well acquainted 
with, e.g. while receiving the RST report  (599 is received as TOO) . Nowadays 
RTTY is alm ost  exclusively generated using a PC with sound card, using 
dedicated software.  

�  On the am ateur bands the Baudot  code is t ransm it ted by FSK (Frequency Shift  
Keying) . The t ransm it ter carr ier is shifted 170 Hz between on and off ( called 
m ark  and space  in RTTY) . I n the early days of RTTY the shift  was 850 Hz. The 
Baudot  code does not  contain any error correct ing m echanism . The standard 
speed used on the am ateur bands is 45 Baud. Using a 170 Hz shift ,  the –6dB 
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bandwidth of the FSK signal is approxim ately 250 Hz.  
�  As RTTY is sim ply the shift ing of a (constant )  carr ier,  the duty cycle of the 

t ransm it ted signal is 100%  (versus approxim ately 50%  in CW and 30 to 60 %  
in SSB depending on the degree of speech processing) . This m eans that  we 
shall never push a 100 W t ransm it ter (100 W in SSB or CW) over 50 W output  
in RTTY ( for t ransm issions last ing longer than a few seconds) . 

 
I I .1 0 .1 .2 . RTTY frequencies  

�  Before 2005, I ARU subdivided the various ham  bands by m odes (phone band, 
CW band, RTTY band etc.) . As the Band Plan since 2005 is based on 
t ransm it ted signal bandwidth rather than m ode, the Band Plan can be quite 
confusing for newcom ers and old t im ers alike.  

�  We therefore have listed the range of frequencies which are m ost  frequent ly 
used for each m ode. These frequencies m ay be slight ly different  from  what ’s in 
the Band Plan in as far as we can com pare m odes with bandwidth, which is not  
always obvious. The table below is not  m eant  to replace the I ARU Band Plan. 

 
160m :   1.800 – 1.810 kHz.   
80m :      3.580 -  3.600 kHz  Japan:  3.525 kHz 
40m :   7.035 – 7.045 kHz and  7.080 – 7.100 
30m :     10.140 -  10.150 kHz 
20m :     14.080 -  14.099 kHz   
17m :     18.095 -  18.105 kHz 
15m :     21.080 -  21.110 kHz 
12m :     24.915 -  24.929 kHz 
10m :     28.080 -  28.150 kHz 
 
I I .1 0 .1 .3 . Specif ic operat ional procedures  

�  All standard phone and CW procedures apply. 
�  RTTY is ext rem ely sensit ive to QRM (all kinds of interferences) . Pileups m ust  be 

run in the split  frequency m ode (see § I I I .1) . 
�  The Q codes were originally developed for use in CW. Later, ham s started using 

a num ber of these codes in phone, where they have been widely accepted. One 
can of course also use these Q codes in the newer digital m odes such as RTTY 
and PSK (See § I I .10.2)  rather than to develop another set  of codes of their  
own, which would inevitably lead to confusion. 

�  I n the digital m odes all com puter program s provide the facilit y to create files 
with short  pre packaged standard m essages that  can be used in a QSO. An 
exam ple is the so-called brag tape that  sends endless inform at ion about  your 
stat ion and your PC. Please do not  send all this detail unless your 
correspondent  asks for it .  A br ief ‘TX 100 W, and dipole’ will be sufficient  in 
m ost  cases. Just  give inform at ion your correspondent  could be interested in. 
Don’t  end your QSO by sending the t im e, the num ber of the QSO in your log 
etc. This is worthless inform at ion. Your correspondent  also has a clock and he 
does not  care how m any QSOs you have already m ade. Respect  your 
correspondent ’s choice, and don’t  force his to read all that  garbage.    
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Typica l RTTY QSO:  
 

QRL? DE K0ZZZ 
 

QRL? DE K0ZZZ 
 

CQ CQ DE K0ZZZ K0ZZZ K0ZZZ AR 
 

K0ZZZ DE N6YY N6YY K  
 

N6YY DE K0ZZZ GA (good afternoon)  OM TKS FER CALL UR RST 599 599 NAME 
BOB BOB QTH MN MN HW CPI ? N6YY DE K0ZZZ K 
 

K0ZZZ DE N6YY GA BOB UR RST 599 599 NAME JOHN JOHN QTH CA CA K0ZZZ DE 
N6YY K 
 

N6YY DE K0ZZZ TKS RPRT JOHN STN 100 W ANT 3 EL YAGI  AT 18M WX RAI N PSE 
QSL MY QSL VI A BUREAU 73 AND CUL N6YY DE K0ZZZ K  
 

K0ZZZ DE N6YY ALL OK BOB QSL VI A BUREAU 73 AND TKS QSO K0ZZZ DE N6YY 
SK 
 

73 N6YY DE K0ZZZ SK  
 

 
I I .1 0 .1 .4 . Nom inal t ransm it  frequency on RTTY  
•  Two definit ions were m ade long t im e ago:   
 

1. The frequency of the m ark  signa l  determ ines the nom inal frequency  of 
an RTTY signal. 

2. The m ark  signal  m ust  always be t ransm it ted on the highest  frequency . 
 

�  I f we listen to an RTTY signal, how can we tell which of the 2 tones is the m ark 
signal? I f you receive the signal on USB (upper sideband) , the m ark signal is 
the signal that  has the higher audio tone. I n LSB it  is, obviously, the other way 
around. 

�  RTTY usually em ploys one of three m ethods to be generated in a t ransm it ter:   
 

1. FSK (Frequency Shift  Keying) :  the carr ier is shifted according to m odulat ion 
(m ark or space) . RTTY is actually FM. All m odern t ransceivers have an FSK 
posit ion on the m ode selector switch. These t ransceivers all indicate the 
correct  frequency on the digital display (being the m ark frequency)  provided 
that  the m odulat ing signal ( the Baudot  code)  is of the correct  polarity. You 
can usually invert  the logic polar ity either in your RTTY program  or on your 
t ransceiver, or both (posit ions norm al and reverse) . I f not  set  correct ly, you 
will be t ransm it t ing upside down.  

2. AFSK  (Audio Frequency Shift  Keying) :  in this m ethod the Baudot  code 
m odulates a generator which produces two audio tones, one for m ark and 
one for space. These audio tones m ust  fall within the audio passband of the 
t ransm it ter. Modern RTTY program s on a PC generate these two tones using 
the soundcard. These tones serve to m odulate the t ransm it ter in SSB. 

 

a. on USB:  in this m ethod the t ransm it ter, in upper sideband posit ion, is 
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m odulated by the AFSK audio tones. Assum e you t ransm it  on 14.090 kHz 
(zero beat  frequency or suppressed carr ier frequency on SSB) . I f you 
m odulate your t ransm it ter with two audio tones being e.g. 2295 Hz for 
m ark and 2125 Hz for space, the m ark signal will be t ransm it ted on 
1 4 .0 9 2 ,2 9 5  kHz  and the space signal on 14.092,125 kHz. This agrees 
with the definit ion given above (m ark �  highest  frequency) . Watch out , 
your t ransm it ter will indicate 14.090 kHz on its dial!  I n other words, if 
properly m odulated ( tones not  inverted)  and when using 2.125 Hz 
(space)  and 2295 Hz (m ark)  as m odulat ion tones, you sim ply add 
2 .2 9 5  Hz to the SSB dia l reading  ( the nom inal SSB frequency)  of your 
t ransceiver to obtain the nom inal RTTY frequency. 

b. on LSB :  sam e as above but  t ransm it ted in LSB. Here the two t ransm it ted 
frequencies will be below the suppressed carr ier frequency. I f we use the 
sam e frequencies for the m ark and space tones as for USB (m ark =  2295 
Hz and space =  2125 Hz) , the m ark  signa l  will now be on 14.090 – 
2,295 =  1 4 .0 8 7 ,7 0 5  kHz  and the space signal on 14.087,875 kHz. This 
does not  m eet  the definit ion that  the m ark signal always is the signal 
with the highest  frequency. Therefore we have to invert  the m odulat ing 
audio tones on LSB. Note that  here too the t ransm it ter dial will indicate 
14.090 kHz!  I n this case (now 2.125 Hz is the m ark frequency and 2.295 
Hz the space frequency)  we shall subt ract  the frequency of the m ark  
tone  from  the nom inal SSB frequency (shown on the dial of the 
t ransceiver)  to obtain the nom inal RTTY frequency. Using the sam e 
exam ple:  14.090 – 2,125 =  1 4 .0 8 7 ,8 7 5  kHz . 

 

�  Why is it  so im portant  to know the correct  nom inal frequency? Assum ing you’d 
like to spot  an RTTY stat ion on a DX Cluster, it  is bet ter to give the correct  
frequency and not  som ething that  m ay be a couple of kHz off. 

�  Another reason is the need to stay within the frequency ranges of the I ARU 
Band Plan for RTTY. Exam ple:  according to the Band Plan 14099-14101 is 
reserved for beacons (e.g. the NCDXF beacon network) . This m eans that  if you 
use AFSK with 2.125 (space)  and 2.295 Hz (m ark)  as m odulat ing tones in USB, 
you should never t ransm it  with a dia l reading  on your t ransm it ter higher than 
14.099,000 – 2.295 =  14.096,705 kHz. Taking into account  the effect  of the 
sidebands, it  is safe to round off this figure to 14.096,5 kHz. 

�  Why do we use such high frequencies (2.125 and 2.295 Hz)  for the AFSK 
generator? To achieve ext ra at tenuat ion of any harm onics of these audio 
signals, by having all harm onics fall outside the SSB filter passband. 

�  I f at  all possible, use your t ransm it ter in FSK rather than AFSK to generate 
RTTY signals. I n m ost  cases the quality of signals generated in FSK is far 
superior. 

 
I I .1 0 .2 . PSK 3 1  ( Phase Shift  Keying)  
 

I I .1 0 .2 .1 . W hat  is PSK3 1 ?  
�  PSK31 is a digital m ode, designed for keyboard- to-keyboard com m unicat ions 

via radio. This m ode uses the soundcard in your com puter to convert  your  
typewrit ten m essages into a m odulated audio signal, and to convert  received 
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PSK-31 audio signals into text .  
�  The PSK31 signal, operat ing at  31,25 bauds 

(which is am ple for hand typed m essages) , 
has, theoret ically, an ext rem ely narrow 
bandwidth of 31 Hz at  – 6dB ( in pract ice 
bandwidth is approx. 80 Hz) . PSK31 does 
not  include an error correct ing algorithm . 
But  for S/ N rat ios greater than 10 dB, 
PSK31 is vir tually error free. At  lower S/ N 
rat io’s, PSK31 is approxim ately 5 t im es 
bet ter than RTTY.  

�  Each of the characters of the Baudot  code, 
used in RTTY, uses a binary code com posed 
of a fixed num ber of 5 bits, which m eans 
that  the length of each of those is the sam e. PSK31 however uses a var icode , 
which m eans a code of var iable length . Exam ple:  The let ter ‘q’ is coded by 
not  less than 9 bits ( ‘1 1 0 1 1 1 1 1 1 ’)  , while the let ter ‘e’ only contains 2 bits 
( ‘1 1 ’) . On average a character contains 6.15 bits. Most  lowercase PSK31 
characters have fewer bits in them  than their upper-case equivalents, so it  
takes less t im e to t ransm it  lower-case characters.  

�  Unlike RTTY, the t ransm ission of PSK31 signals does not  use a start  or a stop 
bit .  I nstead of using two frequencies to t ransm it  the code, as is done in RTTY 
(using FSK) , PSK31 uses a single frequency, of which the phase is changed (by 
180° )  to t ransm it  logic states 1 and 0.  

 
I I .1 0 .2 .2 . PSK3 1  frequencies  
The table below does not  replace the I ARU Band Plan, but  gives a picture of the 

various band segm ents as they are actually being used in PSK31:  
 

160m :    1.800 -   1.810 kHz 
80m :      3.580 -  3.585 kHz 
40m :      7.035 -  7.037 kHz and around 7.080   
30m :     10.130 -  10.140 kHz 
20m :      14.070 -  14.075 kHz 
17m :      18.100 -  18.102 kHz 
15m :      21.070 -  21.080 kHz  
12m :      24.920 -  24.925 kHz 
10m :      28.070 -  28.080 kHz 
 
I I .1 0 .2 .3 . Adjust ing the t ransm it ter  for  PSK3 1  
PSK31 is a popular digital m ode where excellent  results can be obtained using 
fair ly low power and sim ple antennas. I ts int r insic bandwidth is very sm all,  but  it  is 
very easy to overm odulate the t ransm it ter, result ing in a very wide signal. 
Therefore it  is very im portant  to adjust  the equipm ent  correct ly.  
 

A few guidelines:  
�  Keep audio processing and/ or speech processing switched off at  all t im es. 
�  Set  the t ransceiver in USB m ode (LSB is also possible but  norm ally USB is 

used) . 
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�  Run as lit t le power as necessary to have a solid QSO. 
�  Use an oscilloscope to m onitor the 

waveform  of your t ransm it ted signal. The 
picture shows the waveform  of a well 
adjusted PSK31 signal, which resem bles 
the waveform  of a two- tone test , used for 
m easuring PEP power in SSB. 

�  When running 100W PEP, the power m eter 
of the t ransm it ter will indicate 50 W, provided the t ransm it ter is not  
overm odulated. A 100 W t ransm it ter can be run at  100 W PEP (not  average! )  
for long periods of t im e ( the wat tm eter indicat ing 50 W) . The duty cycle is 
50% . 

�  Sm all dedicated test  equipm ent  is now also available for m onitor ing the quality 
of the outgoing signal, e.g. the PSKMETER by KF6VSG 
(www.ssiserver.com / info/ pskm eter/ )  or the I MDm eter by KK7UQ 
(kk7uq.com / htm l/ im dm eter.htm l) . The use of such equipm ent  or an 
oscilloscope is highly recom m ended. 

 
I I .1 0 .2 .4 . Receiving PSK3 1  signals  

�  Som e software m akes it  possible to decode 
dozens of PSK31 signals sim ultaneously. With 
such software you can m onitor a whole chunk 
of the spect rum  if you use a relat ively wide 
filter in the receiver (e.g. 2,7 kHz) . The 
waterfall spect rum  shows all of the signals in 
that  passband and all of these are being 
decoded on the screen. This is the ideal way 
of operat ing in m onitor ing m ode or when 
you go search and pounce  (hopping back 
and forth between stat ions on the band) . 

�  I f you want  to really dig in the noise or just  
work stat ions on one and the sam e 
frequency, the narrowest  filter in your 
receiver (e.g. 200 Hz)  will give you im proved 
perform ance (bet ter signal to noise rat io, no 
reduct ion of receiver sensit iv ity due to AGC 
act ion t r iggered by st rong adjacent  stat ions 
within the receive passband, less chance of 
interm odulat ion etc.) . I n this case the 
waterfall display will only show you one 
stat ion.  

 
I I .1 0 .2 .5 . Nom inal PSK3 1  frequency   

�  I f you operate in the wide bandwidth m ode with e.g. 2,7 kHz bandwidth, the 
easiest  is to set  your t ransceiver precisely at  a round figure frequency, e.g. 
14.070,000 kHz. When you select  a stat ion on the waterfall display (you usually 
have to click on it ) , the software will show the nom inal audio frequency of the 
stat ion you selected, e.g. 1.361 Hz. I n that  case, and assum ing you work on 
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USB, the t ransm it  frequency of that  stat ion is 14.070,000 kHz +  1.361 Hz =  
14.071,361 kHz.  

 
I I .1 0 .3 . SLOW  SCAN TV ( SSTV)  
 

I I .1 0 .3 .1 . W hat  is SSTV?   
�  Slow Scan TV is a picture t ransm ission m ode, 

capable of t ransm it t ing and receiving stat ic 
pictures via radio. I t  is Narrow band 
Television . Broadcast  quality TV requires a 
bandwidth of 5 to 10 MHz and t ransm its 25 or 
30 pictures per second. The m axim um  
bandwidth of SSTV is approx. 2,7 kHz ( the 
bandwidth of an SSB signal) . Black is 
represented by a 1.500 Hz tone and white by a 
2.300 Hz tone together with a sync pulse at  
1.200 Hz, well below the black level so it  is 
invisible. The sync pulses that  are sent  at  the end of each line are 5m s in length 
and at  the end of each fram e 30m s in length. 

�  SSTV is not  a digital m ode like RTTY and PSK31. I t  is an analogue m ode like 
SSB. I t  uses frequency m odulat ion, whereby every different  value of br ightness 
of a spot  in the im age is represented by a different  audio frequency. Color is 
achieved by sending the br ightness of each color com ponent  (usually red, green 
and blue)  separately and sequent ially. On HF this audio signal is then fed into 
an SSB t ransm it ter. On VHF, FM m odulat ion is also used. There are 27 different  
m odes of t ransm ission (som et im es called protocols) , the m ost  popular ones 
being Scot t ie One and Mart in One. Most  software will handle the different  
m odes.  

�  Nowadays PCs are widely used as SSTV decoders/ generators. The SSTV 
program  generates the signal to be t ransm it ted using the soundcard, while on 
recept ion the sound of the SSTV signal will be converted in the sam e soundcard 
into the digital data to generate a picture through the SSTV software program . 

�  As SSTV is the t ransm ission of a cont inuous tone of varying frequency and 
constant  am plitude, it  m eans that  the duty cycle is 100% . For m ost  com m ercial 
t ransm it ters, it  m eans that  you will have to run m axim um  50%  of the peak 
power the t ransm it ter can run in SSB, just  like in RTTY. 

 
I I .1 0 .3 .2 . SSTV frequencies  
The table below does not  replace the I ARU Band Plan, but  gives an overview of the 
various band segm ents as they are actually being used in SSTV:  

80m :  3.735 + / -  5 kHz in LSB 
40m :    7.035 – 7.050 kHz in LSB 
30m :  very lit t le SSTV (narrow band)  
20m :   14.220 -14.235 kHz in USB 
17m :    very lit t le SSTV (narrow band)  
15m :    21330 -  21.346 kHz in USB  
12m :  very lit t le SSTV (narrow band)  
10m :    28.670 -  28.690 in USB  
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I I .1 0 .3 .3 . Operat ing SSTV  
To stay within the lim its of the rules and good behavior, we should only t ransm it  
im ages related to our hobby ( test  pictures, schem at ics, sketches, as well as 
pictures of equipm ent , the stat ion, the operator, the antennas, etc.)  or very 
neut ral pictures ( landscapes, flowers, QSL card) . More generally, the content  of 
the im ages sent  should m eet  the rules as explained in § I I .7.   
 

I f you are interested in SSTV, start  with spending a lot  of t im e m onitor ing the 
SSTV frequencies, and test ing the available software.  
 

A few operat ional hints:  
�  prior to m aking any CQ call,  listen for a while to m ake sure the frequency you 

intend to use is clear,  
�  next , ask a few t im es ‘is this frequency in use?’, if no reply m ake your CQ call;   
�  it ’s a good idea always to precede pictures with a phone CQ ( ‘CQ SSTV, this 

is... ’) ;  
�  always announce the m ode (protocol)  of 

t ransm ission before sending a picture;  
�  do not  break in on a QSO by sending a 

picture. Use SSB to do so;  
�  never send a picture to another stat ion 

without  his invitat ion or OK to do so;  
�  never t ransm it  a series of pictures one after 

the other without  any reasonable pause. 
The object  of SSTV is to m ake a QSO and 
not  to put  on a slide show;   

�  always ask the stat ion you want  to work if 
he is ready to copy your picture;   

�  DX stat ions often work from  a list , which they have taken previously on the 
frequency;  

�  it  is nice to show both your call and the call of the stat ion you are working on 
the im age you are sending;  

�  t ry to use im ages with plenty of cont rast , and if text  is part  of it ,  show it  in 
large, bold let ters. 

 
I I .1 0 .3 .4 . The RSV repor t  used in SSTV  

�  I n SSTV we do not  exchange an RS report  (phone)  nor an RST report  (CW), but  
an RSV-report  where V stands for Video and reports the I m age Quality.  

�  R stands for readabilit y (1 to 5)  and S for St rength (1 to 9) , as used on phone 
and on CW. 

 
 

V =  1 heavy QRM and im age deform at ion, parts of im age indiscernible 
V =  2 heavily distorted im age, callsign barely readable 
V =  3 average quality im age 
V =  4 good im age, lit t le deform at ion, lit t le interference 
V =  5 perfect  im age 
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I I I . ADVANCED OPERATI NG  
I I I .1 . PI LEUPS 
 

�  Chances are that  sooner or later you will be hit  by the DX bug, if you have not  
been yet . I n that  case you will inevitably be confronted with pileups. 

 
I I I .1 .1 . Sim plex pileup  

�  Both the DX stat ion and the callers are on one and the sam e frequency. 
�  The m ain m erit  of this m ethod is that  it  is space conservat ive (only one 

frequency being used) . 
�  I t  is an inefficient  m ethod of operat ing when m any stat ions are calling. 

Depending on the expert ise of the DX stat ion, m any can m ean as few as 5 
stat ions. Under such circum stances the QSO rate will be slow.  

�  What  starts as a sim plex pileup often evolves into a split  pileup.  
 
I I I .1 .2 . Split  ( frequency)  pileup  

�  Most  QSOs are m ade when both stat ions t ransm it  on exact ly the sam e 
frequency.  

�  When the DX stat ion is confronted by an ever growing sim plex pileup, his QSO 
rate will likely go down for one or m ore of the following reasons:  
 
-  interference from  stat ions calling one on top of the other;  
-  the callers will have difficulty copying the DX stat ion because som e (m any)  

of them  call while the DX stat ion is t ransm it t ing;  
-  m ore and m ore stat ions don’t  hear or do not  follow the inst ruct ions given by 

the DX stat ion;  
 

�  I n order to be heard by the callers, the DX stat ion operator will m ove the 
pileup:  he will listen on a frequency away from  his t ransm it  frequency (often 5 
kHz or m ore) . The net  result  is that  the calling stat ions no longer interfere with 
the DX stat ion’s t ransm issions, as they are now on separate frequencies. 

�  The problem  however rem ains that  the DX stat ion st ill has to listen to the single 
frequency pileup in order to pick out  stat ions one by one.  

�  To m axim ize his chances of doing so, he will spread out  the pileup, and listen 
over a certain frequency range, e.g. ‘5 to 10 up’.  

�  This m ethod of course uses m ore frequency spect rum  than st r ict ly necessary. 
The spread should be kept  as sm all as possible, to leave room  for other 
stat ions. 

�  Out  of considerat ion for other spect rum users (other than those want ing to 
work the DX stat ion)  it  is recom m ended only to use the split  frequency m ethod 
if the pileup has grown too large to be handled successfully using the sim plex 
m ethod. 

 
I I I .1 .3 . How  to behave in a  pileup?  

�  Never call the DX stat ion if you cannot  copy him  well enough. 
�  Make sure your stat ion is properly adjusted before calling. 
�  Do not  tune your t ransm it ter on the frequency where the DX stat ion is 

t ransm it t ing. 
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�  I s the antenna in the r ight  direct ion? 
�  Have you heard the inst ruct ions of the DX stat ion? I f not , wait  and listen for 

inst ruct ions first !  
�  Listen. 
�  Listen. 
�  Listen and get  acquainted with the operat ing rhythm  of the DX stat ion. 
�  I f you hear frust rated ham s m aking com m ents on the DX stat ion’s frequency:  

keep quiet  and wait  unt il the chaos has subsided. 
Only if all these requirem ents are m et , can you call the DX stat ion!  
 
I I I .1 .4 . Sim plex pileup in phone   
How do you break through a sim plex pileup? 

�  Never call before an ongoing QSO is com pletely finished. This m eans:  no tail-
ending (see § I I I .2) . 

�  Correct  t im ing  is the key to success. Do not  start  calling im m ediately, rather 
wait  unt il m ost  of the noise on frequency has died down som ewhat  and chances 
of get t ing through are increased. This is not  a com pet it ion where you need to 
be the first  and fastest  caller!  What  is im portant  is to call at  the r ight  m om ent . 
Wait  a num ber of seconds unt il the m ost  excited callers have stopped calling 
and the QRM has died down som ewhat , before giving your call.  This m ay be 
several seconds (5 to even 7 seconds) .  

�  How should you call? Never give the call of the DX stat ion you are calling;  the 
DX stat ion certainly knows his own call.  Send your full call j ust  once . Part ial 
calls are bad . Not  ‘zulu zulu zulu’ but  ‘novem ber three zulu zulu zulu’. Giving 
just  part  of your call creates confusion and lengthens the whole procedure. 

�  Yes, you will hear m any stat ions giving only part  of their  call.  I t  is bad pract ice 
and it  is also illegal. 

�  Do not  speak too fast  nor too slowly, act  norm ally (don’t  shout ) . 
�  For spelling, use only the in ternat iona l spelling a lphabet  (see at tachm ent  

1) . No fantasies!   
-  I n radio t raffic the phonet ic alphabet  (Alpha through Zulu) , prescribed by the 

I TU, serves to avoid m istakes during exchanges of let ters and words. To 
achieve this goal a unique phonet ic word has been at t r ibuted to each let ter 
of the alphabet . Note there is only one such series of words, and not  one for 
each language!   

-  A DX stat ion listens for these unique words in the pileup cacophony. His ears 
are tortured by the chaot ic presence of all these words (and figures)  and 
fat igue increases. I f we use other words than the standard words of the 
spelling alphabet , the procedure m ay becom e very inefficient  because we’re 
using words that  the DX stat ion does not  expect  to hear. 

-  Far too often in pileups one can not ice that  the DX stat ion m issed just  that  
let ter that  deviated from  the standard alphabet , and consequent ly he has to 
ask for a repeat . Exam ple:  The spelling word ‘Lim a’ cuts like a razor blade. 
Often we hear ‘London’ as an alternat ive. I f your signal is very weak or 
interfered with, the DX stat ion will probably understand ‘Lim a’ but  not  
‘London’!  

-  Not  only is the DX stat ion listening for the exact  words, he is also expect ing 
certain consonants/ sounds in these words and a defined num ber of syllables. 
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I f a syllable gets lost  due to stat ic (QRN)  or QRM, he can often reconst ruct  
the word by com plet ing the m issing consonants and/ or num ber of syllables. 

-  Only use the correct  English pronuncia t ion for the spelling words. 
At tachm ent  1 lists the phonet ic pronunciat ion for each of these words. Of 
course, when you converse in your nat ive language, which is different  from  
English, you have a lit t le m ore leeway.   

�  The DX stat ion caught  only a part  of your call and says:  ‘3ZZZ you’re 59, 
QSL?’. This m eans:  the stat ion with the call ending in 3ZZZ, you are 59, copy? 

�  I n your reply you should now em phasize the m issing part  of your call:  ‘this is 
_novem ber three, _ novem ber three zulu zulu zulu, 59 QSL?’ (  _ indicates a 
lit t le ext ra pause) . 

�  Norm ally the DX stat ion should answer ‘N3ZZZ thanks’ whereby he confirm s 
your call and ends the QSO. I f he did not  confirm  the correct ion of your 
callsign, call again and ask:  ‘please confirm  m y call,  N3ZZZ over’. Keep 
insist ing for a confirm at ion, to avoid being incorrect ly logged. I f he does not  
confirm  your call,  there is no reason not  to call him  again, unt il you have heard 
the DX stat ion say your call correct ly. 

�  I f the DX stat ion returns with an error in your callsign, repeat  a few t im es the 
part  of your call where the error occurred. Exam ple:  he says ‘N3ZZW 59’. Go 
back to him  with:  ‘this is N3ZZZ zulu zulu zulu N3ZZZ 59 over’. Norm ally he 
will then answer ‘N3ZZZ thanks’ or som ething sim ilar. Make sure you have a 
confirm at ion of the correct ion as explained above. 

�  I f the DX stat ion returns with a part ial call which does not  resem ble your call,  
or if he com es back to another stat ion, then keep quiet  and listen.  I f you 
keep calling it ’s likely that  one of the following scenarios will happen:  
-  The DX stat ion not ices you are not  following his inst ruct ions and you end up 

on his black list , which m eans you will not  be able work him  in the next  few 
(m any)  m inutes because of your bad behaviour ( the DX stat ion would love 
to work, but  does not  appreciate being willingly or unwillingly disturbed by 
you! ) . 

-  Alternat ively the DX stat ion m ay call you and give you a RS ‘00’ report , by 
which you have been ident ified as an offender and displayed as such.  

�  I f you keep calling out  of turn while the DX stat ion is t rying to work another 
stat ion, you are only causing QRM to that  stat ion, and you are slowing down 
the whole process. Not  only will that  stat ion suffer from  it ,  but  eventually you 
as well,  if nothing else. 

�  I f the DX stat ion calls ‘1ABC only , you are 59, over’,  this m eans he has a 
problem  with undisciplined stat ions calling out  of turn. 

�  Listen carefully to see if the DX stat ion is not  calling for part icular geographic 
areas. ‘Japan only’ m eans that  all stat ions from  other count r ies but  Japan 
should refrain from  calling. Keep quiet , unless you are located in Japan. 

�  Perhaps he is calling by numbers (also som et im es called by call areas) :  
‘listening for sixes only’ m eans that  only stat ions having a num ber 6 in their  call 
are invited to call him . Others:  w ait , keep quiet .  

�  I f you are a low power stat ion (QRP) , do not  call as ‘N3ZZZ st roke QRP’. The 
DX stat ion has problem s enough with the pileup, he does not  need the ext ra 
ballast  from  the ‘st roke QRP’. Don’t  forget , in m any count r ies using ‘st roke QRP’ 
as a call suffix, is illegal. 
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�  When the DX stat ion com es back to you with a report  ( ‘N3ZZZ 59’) , return with 
a short  confirm at ion and report  ‘thanks, 59 also’ (or ‘59 thanks’) , and nothing 
else. There are m any other stat ions wait ing to m ake a QSO. 

 
I I I .1 .5 . Sim plex pileup in CW   

�  The general rules and procedures as explained above, obviously also apply to 
contacts on CW. 

�  Never call with ‘DE W9ZZZ’. The word DE is superfluous and contains no 
inform at ion. The let ters DE could also be the first  2 let ters of a Germ an callsign 
and lead to confusion. 

�  Never end your call with a ‘K’ at  the end (K as invitat ion to send) . This can 
cause confusion. I f you send ‘K’ after your call (m aybe after too short  a space) , 
the DX stat ion m ay think that  it  is the last  let ter of your callsign. So:  no ‘K’.  

�  Listen to the pileup to determ ine the sending speed you should use. Does the 
DX stat ion work the slower or the faster stat ions? Don’t  show off by sending too 
fast , like we som et im es hear… This is bound to be counter product ive. 

�  I n CW, ‘KN’ at  the end of a t ransm ission m eans ‘over to you only’. When the DX 
stat ion sends:  ‘…W1Z? KN’ (or ‘W1Z KN’) , he wants to hear only the stat ion 
with the callsign containing the characters W1Z. All others should stand by. 

�  I f the DX stat ion sends ‘CQ NA’ or ‘QRZ NA’, it  m eans that  he is looking for 
stat ions from  North Am erica only (NA =  North Am erica, SA =  South Am erica, 
AF =  Afr ica, AS =  Asia, PAC =  Oceania / Pacific, EU =  Europe, JA =  Japan, USA 
=  United States of Am erica) . So, follow the inst ruct ions.  

 
I I I .1 .6 . Split  frequency pileup in phone   
I f too m any stat ions are calling on the DX stat ion’s frequency, the DX stat ion will 
have to switch to split  frequency  operat ing, which will allow him  to increase his 
QSO rate. How is this done? What  do you need to know and to do, to be am ong 
the first  ones to work the DX stat ion in a split  frequency pileup? 

�  Start  by listening. Next , listen m ore!   
�  There are a few things you should know before you start  calling:  
 

-  Where is he listening? I s he listening on just  one frequency or on a 
frequency range?  

-  I s he listening for stat ions at  random ? 
-  … or for certain areas of the world? 
-  … or by num bers ( the figure in your callsign)? 
-  How does the DX stat ion indicate where he is listening? He says e.g. ‘up’, 

‘down’, ‘up 5’, ‘down 10’, ‘listening between 200 and 210’ etc.  
-  The bet ter DX operator will indicate his listening frequency after  each QSO ;  

don’t  however expect  this is always being done. I f the pileup is very big, the 
DX stat ion operator m ay think he can increase his QSO rate (gain 1 second 
every contact )  by not  telling the crowd after each QSO where he is listening. 
Not  good pract ice though and it  m akes the people who just  arr ived on the 
scene, nervous. They have heard the DX stat ion m aking a num ber of 
contacts without  giving its call.  

 

�  Make sure you have well understood the listening range as specified.  
�  I f he indicated a specif ic area  he is listening for in which you are not  located, 
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relax, get  yourself a dr ink, and listen!  
�  Maybe he is listening by num bers . I f the num ber he specified does not  m atch 

the num ber in your callsign, sit  back and keep cool… 
�  I f he specifies ‘listening 14200 to 14225’, it  is alm ost  like playing roulet te 

unless you know where exact ly he is listening. Therefore, keep listening and t ry 
finding out  the exact  frequency where the stat ions operate that  he works. Most  
DX stat ions m ove slowly up and down in that  range. Som e just  jum p around 
like a kangaroo… I n general you will have the best  chance to catch the DX 
stat ion by calling slight ly above or under the frequency where he worked his 
last  stat ion. 

�  Try to know as m uch as you can about  the DX stat ion’s way of operat ing. I s he 
the kangaroo type or the slow m oving type? The m ore you know about  his 
m odus operandi, the bet ter your chances are to catch him  quickly. 

�  Make sure you get  the rhythm  and the pat tern  of the DX stat ion. A good DX 
stat ion operator uses a fixed QSO pat tern. Know the last  words he sends before 
listening (usually either his call or ‘thank you’ or ‘5 UP’ etc.) . 

�  Before m aking any t ransm ission, m ake sure all cont rols on your radio are set  
correct ly. I s your t ransceiver set  for split  frequency work, and is your t ransm it  
frequency set  correct ly? Double check!  

�  I f you found where he m ade his last  QSO, adapt  your st rategy to his operat ing 
pat tern and give your call j ust  once  and listen.  

�  I f he did not  com e back to you within 1 or 2 seconds, call again on the sam e 
frequency. Repeat  this procedure unt il you hear the DX stat ion com ing back to 
som eone (hopefully you! ) . 

�  I f he com es back to another stat ion, stop ca lling  and start  looking where that  
stat ion is t ransm it t ing. I t ’s a lit t le bit  like a cat  and m ouse gam e, only there is 
one big cat , and m any lit t le m ice of which you are but  one… 

�  Unfortunately you will always hear stat ions that  keep endlessly throwing in 
their  call even while the DX stat ion is working som eone. I t  often sounds like 
that ’s the way the m ajor ity of the stat ions do it .  Reality is that , by doing so, 
these stat ions cause QRM and m ake progress m uch slower than what  it  could 
be with a lit t le discipline.  

�  Operators who indulge in such procedures quickly m ake a non-enviable 
reputat ion for them selves. This procedure is the best  guarantee for stat ions to 
be in there calling for a long t im e. I t  is clearly an exam ple of how not  to do it .   

�  Maybe the DX stat ion operator will ident ify them  as poor operators by replying 
to these offending perpetual callers and giving them  an RS ‘00’ report . Let ’s 
hope they understand what  that  m eans… 

 
I I I .1 .7 . Split  ( frequency)  pileup in CW   

�  I n general the rules and procedures as explained for split  operat ion in phone 
and for CW sim plex rem ain applicable. 

�  How does the DX stat ion indicate it  is working split? At  the end of each contact  
it  will send e.g.:  ‘UP’, ‘DWN’, ‘UP 5’ ‘DWN 10’, ‘QSX 3515’, ‘UP 10/ 20’. A sim ple 
‘UP’ or ‘DWN’ usually m eans that  the DX stat ion will listen 1 to 2 kHz up or 
down from  its t ransm it  frequency. 

�  I t  would be ideal to be able to t ransm it  and listen at  the sam e t im e, which we 
can approxim ate by operat ing fu ll break- in  (also called QSK) . I n full break- in 
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we can listen between the DITs and DAHs of our own t ransm ission. This m eans 
that  we can hear the DX stat ion the sam e split  second he starts t ransm it t ing. 
Not  all t ransm it ters (and am plifiers)  however are equipped for QSK. You can 
also work sem i break- in  (slower break- in) , where the equipm ent  switches 
from  t ransm it  to receive and vice versa between words or even let ters. The 
delay t im e is usually adjustable to suit  one’s preference. Full break- in is an 
unm istakable advantage when calling in a split  frequency pileup. I t  can prevent  
from  ever t ransm it t ing while the DX stat ion is on the air . After all we want  to 
hear what  the DX stat ion is sending, don’t  we? 

 
 

THE ENDLESS CALLERS. 
 

Yes they exist , and there are m any, m any of them . They just  want  to work the 
new rare one, w hatever  m eans it  takes . They have not  the slightest  
considerat ion for other stat ions. They t ransm it  their call j ust  like a broadcast  
stat ion, and hardly listen at  all.  Often one can hear the DX stat ion com ing back to 
them , two or three t im es, but  to no avail. They don’t  hear the DX stat ion because 
they (alm ost )  never listen, and m aybe because they have a typical ‘alligator ’ 
stat ion. Calling the DX stat ion seem s to be their  hobby, not  working the DX.  
 

All of this would not  be so bad and sad if,  by this sham eful pract ice, they did not  
cause a lot  of QRM to other stat ions. What  they do is pure and sim ple intent ional 
jam m ing.  
 

This endless calling is an ult im ate proof of egoist ic behaviour ;  sham e on those 
who pract ice it .   
 
 
I I I .2 . TAI L ENDI NG  
 

�  What  is ta il ending ? A tail ender t r ies to out run the com pet it ion by being 
faster than his shadow. He is listening to the stat ion being worked by the DX 
stat ion, and a split  second before that  stat ion turns it  over to the DX stat ion, he 
throws in his call,  usually half on top of that  stat ion… He is literally stepping on 
its tail.  

�  Str ict ly speaking, tail ending is even illegal as you are intent ionally t ransm it t ing 
on top of another stat ion, and hence causing interference to that  stat ion. 

�  I n m any cases it ’s not  only the tail they step on, but  m ore or less the ent ire 
beast…  

�  This operat ing procedure is not  very polite and rather aggressive. The 
consensus is:  don’t  do it .  

 
I I I .3 . DXPEDI TI ONS 
 

�  Many ham s chase DX stat ions or chase rare count r ies or ent it ies with hardly 
any ham  populat ion or any populat ion at  all.  

�  What  counts for a count ry or bet ter an ent it y , has been established by the 
DXCC (DX Century Club) , the organizat ion which issues the m uch coveted 
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DXCC award. See www.arr l.org/ awards/ dxcc/ . 
�  Ham s chasing DX t ry to work (=  m ake a QSO with)  a stat ion operat ing from  

each one of these ent it ies (alm ost  340 at  present ) , and preferably on different  
bands and on different  m odes. This is the sport  called DXing  or DX chasing .  

�  To m ake it  possible to work the rarest  ent it ies, ham s organize expedit ions to 
such rare spots. These are called DXpedit ions . Larger DXpedit ions are 
organized by groups of ham s, som et im es com prising a dozen operators which 
will m ake the rare count ry available day and night  and som et im es for weeks on 
end.  

�  The larger DXpedit ions m anage to m ake over 100,000 contacts in just  one or 2 
weeks!  I n m ost  m ult i-operator DXpedit ions m ult iple stat ions are sim ultaneously 
act ive on several of the amateur radio bands and m odes. 

�  I f you want  to know about  the DXpedit ions that  are current ly act ive, and about  
the planned ones and the past  ones, check ng3k.com / Misc/ adxo.htm l. 

�  During DXpedit ions it  can be very crowded in certain port ions of the (HF)  ham  
bands. DXpedit ions should always take into account  other users of the bands, 
and not  invade m ajor parts of the bands for an act ivity not  all ham s are 
involved in.  

�  Contacts with these DXpedit ions are usually as short  as contacts during a 
contest :  only the call and a quick report  are exchanged. 

�  Just  about  all contacts with DXpedit ions are m ade in split  m ode  
�  The quality and the expert ise of DXpedit ion operators are often judged by the 

am ount  of spect rum  they require to work a split  pileup. 
�  When im portant  DXpedit ions are act ive, a num ber of ham s act  like if they were 

called upon to com plete a sacred m ission to play frequency cop. Don’t  be 
tem pted to becom e a frequency cop, we have too m any of them  already (see § 
I I I .10) . 

�  Others, m ainly frust rated m inds, seem  to enjoy m aking deliberate interference 
to such expedit ions. I f you witness this, do not  react , just  ignore it ,  they will go 
away if they have no audience to interact  with. I t  is som et im es difficult  to keep 
quiet  but  m aking com m ents only m akes the chaos worse. 

�  I f you need any inform at ion about  a DXpedit ion, do not  ask for it  on the 
DXpedit ion’s frequency. Check the DXpedit ion’s website or one of the DX 
bullet ins where you can find all details:  QSL address, operat ing frequencies, 
operators, and if applicable, the calls of possible pilot  stat ion(s) . 

�  Pilot  sta t ions  are the public relat ions m anagers as well as contact  persons for 
a DXpedit ion. I f you need to know som ething which you cannot  find on the 
DXpedit ion’s website, send an e-m ail to the pilot  stat ion. He m ay be able to 
help you.  

�  Never ask on the DXpedit ion’s frequency quest ions like ‘QSL MGR?’ or ‘PSE SSB’ 
or ‘QSY 20M’ etc. Bet ter yet , don’t  ever t ransm it  on their frequency (assum ing 
we’re talking split  frequency operat ion) !  

 
I I I .4 . DX NETS 
 

�  Before the I nternet  was int roduced to the ham  com m unity, a num ber of DX 
I nform at ion Nets were run on different  am ateur HF bands. Daily broadcasts 
gave inform at ion about  recent  as well as planned DX act ivit ies. For a num ber of 
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years now, these nets have been replaced by different  inform at ion system s, 
available via packet  radio and the I nternet .  

�  Besides these valuable DX nets, there is another form  of DX net , aim ed at  
helping stat ions to work DX. Working DX on DX nets, is like working DX in the 
assisted category (=  with assistance) . 

�  Many DX nets exist  m ainly to boost  the ego of the net  cont rol operators. 

�  Here is how it  usually works:  
 

-  A net  cont rol stat ion or Master of Cerem ony calls for stat ions want ing to 
work a DX stat ion who’s wait ing on the net ’s frequency. 

-  I n m ost  cases, the MC will request  stat ions to check in with only the last  
let ters of their  callsign, which is an illegal way of ident ifying in m ost  
count r ies. The MC m akes a list  of those callers. When the list  is com piled, he 
will feed the stat ions one by one to the DX stat ion. I f a QSO is not  
succeeding im m ediately, the MC will be glad to assist  ( from  ‘…SS stat ion, call 
again…’ up to giving half of the report :  ‘…you have the readabilit y correct ,  
but  the signal st rength is bet ter than what  you said…’) . Often the MC is 
m aking half of the QSO… Not  surprising that  we som et im es hear com m ents 
like ‘m ake one m ore guess…’. 

�  I t  is obvious that  all of this has lit t le to see with the rea l spor t  of DXing!  
Both serious DXers as well as experienced DX stat ions will stay away from  
such DX nets if at  all possible.  

�  Such DX nets are not  the place where you will learn the sport  of DXing, 
neither learn how to im prove your stat ion nor your operat ing capabilit ies.  
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I I I .5 . THE USE OF PARTI AL CALLS  
 
We have touched upon this subject  before, and as it  is such a bad habit  and 
outspoken proof of poor operat ing pract ice, we com e back to this subject :  

-  I n m ost  DX-nets the callers are invited by the MC to call with only the last  2 
let ters of their  call.  I t  is ineffect ive and in addit ion illegal in m ost  count r ies 
(you should always ident ify with the full callsign as received from  the 
adm inist rat ion) . 

-  Net  cont rol stat ions use as an argum ent  that  they do not  want  to know the 
full callsign of the stat ions calling, so that  they would not  give it  on the air  
whereby the DX stat ion would copy the call v ia the cont rol stat ion. Noble 
thought , but  it  does not  m ake sense.  

-  The MC can ask the calling stat ions to check in correct ly, which m eans by 
their  full callsign. I f the DX stat ion at  that  t im e already copies the stat ion 
checking in, the bet ter for him . 

-  I f later in the procedure the MC calls the stat ions that  have checked in, he  
can call them  by the last  2 let ters of their  call,  which is quite legal. The rules 
say how you have to ident ify yourself, not  how you call another stat ion.  
Exam ple:  

•  The MC says:  ‘stat ions for ZK1DX, check in please’ 
•  K9ZZZ gives his ( full)  call:  ‘K9ZZZ’ 
•  I f later in the procedure the MC calls OH9ZZZ, he sim ply says ‘stat ion 

with ZZ at  the end of the call,  m ake your call’ 
•  N3ZZZ now calls the DX stat ion:  ‘this is K9ZZZ, kilo nine zulu zulu zulu 

calling ZK1DX, you are 55 over’ 
•  etc. 

I t  could not  be sim pler, and every step in this procedure is legal.  
�  Som e have even started using this 2- let ter procedure off the DX nets, e.g. in 

DX pileups. 
�  I n addit ion to being illegal it  is inefficient . Why? 

 

-  Som e sim ple m athem at ics will tell you:  assum e your call has 6 characters. I f 
you only send 2 let ters, the chance that  at  least  part  of your call will be 
copied is 3 t im es sm aller than if you had given all 6 characters. 

-  Your call is unique;  two let ters from  your call are far from  unique. This 
m eans that  this procedure will often lead to confusion (several stat ions with 
those 2 let ters calling sim ultaneously) . 

-  I f the DX stat ion copied your two let ters (hopefully you’re the only one using 
those 2 let ters to call)  he will st ill have to ask for the rest  of your call.  I t  is a 
pure waste of t im e. I f he could copy two let ters, there’s a good chance he 
could have copied all 6 characters!  All of this takes t im e, creates confusion 
and increases the chances of QRM.  

 

Conclusion:  never send just  a part  of your call.  Are you asham ed of your call? 
Always send your full call,  be proud of it !  I f,  under whatever circum stances, 
som eone asks you to ident ify by 2 let ters of your call,  ident ify by your full call and 
perhaps tell him  you cannot  do what  he asks because it  is illegal.  
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I I I .6 . DX CLUSTERS  
 
DX Clusters  have largely replaced the local and internat ional DX inform at ion nets 
of yesteryear. 
I I I .6 .1 . Main Purpose  

�  Which DX stat ions are act ive now and on which frequency? 
�  DX Clusters are part  of a global (worldwide)  network, spreading real t im e 

inform at ion. 
�  I t ’s a two-way system :   

-  Spot t ing:  enter ing interest ing DX inform at ion to be used by others. 
-  Using spots:  you use DX inform at ion that ’s interest ing for you. 

 
I I I .6 .2 . W ho do you spot?  

�  Rare DX-stat ions that  are of interest  to DX chasers. An exam ple:  1 4 0 2 5  
ZK1 DX QSX UP5 .  

�  Do not  send spots that  have no added value. Do not  spot  com m on stat ions, 
e.g. all stat ions from  count r ies where there is plenty of act ivity such as W, F, G, 
ON etc., unless there is a good reason for it  that  m akes your spot  valuable. You 
can e.g. spot  W6RJ on 160m  from  Europe, as we don’t  work W6’s every day 
from  Europe on 160m . 

�  Before spot t ing a DX stat ion, first  check if no one else has just  spot ted that  
sam e call.  

�  Watch out  for typos!  Wrong calls can som et im es be found in logs because the 
operator worked a stat ion without  even having heard its callsign, blindly having 
copied a busted ( incorrect )  call from  the DX Cluster. 

 
I I I .6 .3 . W hich inform at ion is av a ilable, how  to ret r ieve it  

�  Act ivit y info: the DX spots. The spots com e autom at ically on your screen in 
chronologica l order. You can ret r ieve spots by band  (e.g. sh/ dx on 20m  
gives you the last  10 spots on 20m  , sh/ dx 25 on 20m  shows you the last  25 
spots on 20m ) , by ca ll  (e.g. sh/ dx ZK1DX, or sh/ dx ZK1DX 20)  or by 
com binat ion of band and ca ll  (e.g. sh/ dx ZK1DX 20 on 15m ) . 

�  W W V (see en.wikipedia.org/ wiki/ WWV_(radio_stat ion) ) , Solar  Flux I ndex: 
com m on com m ands are sh/ wwv and sh/ wcy.  

�  QSL info: on m ost  DX Clusters you can ret r ieve QSL info using SH/ QSL cal. I f 
this funct ion does not  exist , type SH/ DX call 25. Now you get  the last  25 spots 
for that  stat ion, and chances are that  one of the spots has the QSL info in the 
com m entary field. A third possibilit y is to type SH/ DX call QSL. This will list  the 
last  10 spots for that  stat ion where the word QSL or via appears in the 
com m entary field.  
-  Som e DX clusters m ay not  have all of these com m ands, in which case you 

can find the QSL info via an I nternet  search engine.  
-  I t  is not  good pract ice to spot  the stat ion for which you need the QSL info by 

typing QSL info please in the com m entary field. The purpose of this field is 
to provide addit ional useful inform at ion regarding the DX stat ion. I t  is not  
the place to ask quest ions. 

-  Depending on the DX Cluster ’s software, the abovem ent ioned com m ands 
m ay vary som ewhat . See your DX Cluster ’s help file. 



                            Ethics and Operating Procedures for the Radio Amateur                             54  
 

 

I I I .6 .4 . A spot  appears: a  ne w  count ry for  you. W hat  now ?  
�  Do not  start  calling the DX stat ion blindly. 
�  Make sure you copy the stat ion well enough, verify if the spot ted callsign is 

correct . 
�  Make sure you have heard the DX stat ion’s inst ruct ions before calling (his 

listening frequency, is he working everybody or working by num bers or by 
geographical areas?) . 

�  Apply the guidelines as explained in § I I I .1. (Pileups) . Good luck!   
 
I I I .6 .5 . Things not  to do on a DX Cluster  
 

�  Self spot t ing 
�  What ’s that? I t ’s a personal advert isem ent  to the whole world, saying:  Here 

I  am , on this frequency, please call m e. 
�  I t  needs no explanat ion that  this is just  not  done in Ham  Radio. I f you want  

to m ake QSOs, call CQ or reply to stat ions calling CQ.  
�  Self spot t ing leads to disqualificat ion in contests. 
 

�  Disguised self spot t ing 
-  An exam ple:  you work a nice DX stat ion that  cam e back to your CQ. When 

you finish your QSO you spot  the call of the DX stat ion, which was there but  
went  off the frequency after finishing the contact . This spot  has zero added 
value for the DX com m unity, as the DX stat ion is gone, but  at  the sam e t im e 
you at t ract  a bunch of DXers to your frequency, hoping that  this will help 
you work som e other DX stat ions. This pract ice m akes DXers nervous. 

 
�  Bragging 

�  A spot  is not  for telling the world how great  you are:  don’t  spot  a DX stat ion 
( that ’s been spot ted several t im es anyhow)  with a rem ark:   I  finally did it….  
I n such a case you are not  announcing the DX stat ion, you’re just  bragging 
and telling the world how great  you are… Modesty is a nice vir tue. 

 
•  Spot t ing a fr iend 

-  A good fr iend of yours is calling CQ repeatedly, without  reply. You want  to 
give him  a lit t le push and you spot  him , though he is not  at  all a DX stat ion. 
Don’t  do it .  Neither your fr iend nor you will gain respect  in the eyes of the 
ham  com m unity by doing so.  

 
�  Asking a  fr iend to spot  you 

-  I s self spot t ing, using a cover up. Self spot t ing is not  done, so do not  you 
ask your buddy to spot  you.  

 
�  Being a cheer leader : 

-  Those who cont inuously spot  their  favorite contest  stat ion during a contest . 
I t ’s like the supporters pushing bike racers during a race in the m ountains. I t  
isn’t  fair  and it ’s unsportsm anlike. 

  
�  Send a spot  w hich actua lly is a  pr ivate m essage  

�  We need to realize that  each spot , each m essage on a DX Cluster is sent  to 



                            Ethics and Operating Procedures for the Radio Amateur                             55  
 

 

m any thousand of ham s all around the world. DX Clusters have been 
connected through the internet  for som e years and your local DX Cluster is 
no longer local but  part  of a global network. 

�  Unfortunately som e spots are pr ivate m essages, like in this exam ple:  HA7xx 
sends a spot :  VK3IO on 1827, with as com m ent  QRV???, which obviously is 
not  a spot  but  a pr ivate m essage ( typed in the com m entary field) .    

�  Another exam ple:  UA0xxx spots ZL2yyy on 3.505 kHz and adds ur 339, m y 
RST 449? Pse confirm . This guy is making a fool of him self. His reputat ion 
am ongst  DXers is dest royed!  

 
�  Using the DX Clusters as a  w or ldw ide chat  channel  

�  With the TALK funct ion you can send individual m essages to another ham  
on your local DX Cluster. Som e DX Clusters have a sim ilar talk funct ion 
where you can chat  pr ivately to a user on another DX Cluster, of course 
provided these clusters are linked (by e.g. a radio link or internet ) . 

�  The Announce Full  (To All )  funct ion is a totally different  story. Any 
m essage sent  using this funct ion will be sent  to the users of all world wide 
linked clusters, and that  m ay be m any thousands at  any given t im e. Be very 
careful  when using this funct ion. Most  To All announcem ents are actually 
intended for one part icular person, where 9,999 others are forced to read a 
m essage which is of no value to them . Exam ple:  a To All m essage from  
ON7xxx reads like ON4xx, good m orning Frans. Another exam ple, To All de 
DF0xx:  wir warten auf K3714. Whatever that  m eans. And there are, 
unfortunately, thousands m ore sim ilar exam ples.  

 Do not  ever  use the Announce Full  funct ion as a chat  channel.  Also, 
never use this funct ion to set t le an argum ent  or to insult  som eone. The 
world is watching you!  

 Only send m essages that  are of interest  to a vast  m ajority of the DXers. 
Exam ple:  you could announce that  the DXpedit ion has just  m oved band, or 
frequency, or that  they will be on such and such a frequency at  such and 
such a t im e. Etc. 
The general rule is:  To All m essages should indeed be of interest  to all.  I f a 
m essage is not  of interest  to all (or a vast  m ajor ity of them ) , don’t  send it  
via the To All funct ion. 

 
�  Using som eone e lse ’s ca lls ign on the DX Cluster   

I t  appears that  som e disturbed m inds check into a DX Cluster with other 
people’s callsign, and do totally unacceptable things. This is even worse than 
anonym ous t ransm issions, as in addit ion the call of an ignorant  ham  is being 
defam ed. 
Never react  on the DX Cluster if you are confronted with a sim ilar situat ion. 
 

I I I .7 . DX W I NDOW S 
 

�  The I ARU Band Plan is a worldwide accepted gent lem en’s agreem ent  that  99 %  
of the radio am ateurs adhere to. 

�  This Band Plan lists a couple of form al DX windows, where it  has been agreed 
upon to give full pr ior ity to long distance work (DX contacts) . 
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I I I .7 .1 . DX w indow s on the HF bands  
�  Present ly there are 5 such windows in I ARU R2  (North and South Am erica) :  

1 .8 3 0 - 1 .8 4 0  kHz (CW), 1 .8 4 0 - 1 .8 5 0  kHz (SSB) , 3 5 0 0 - 3 5 1 0  kHz  (CW), 
3 7 7 5 - 3 8 0 0  kHz (SSB) , 7 .0 0 0 - 7 .0 2 5  kHz  (CW)  and 1 4 .0 0 0 – 1 4 .0 2 5  kHz  
(CW) .  

�  The DX windows on 80m :  in the m iddle of the day these frequencies can be 
used for local t raffic, as there is no long distance propagat ion at  that  t im e. But  
we should be aware that  even short ly after noon (and unt il short ly before 
noon) , local contacts in the DX windows of this band can cause problem s to 
stat ions that  are 1000 to 2000 km  in the direct ion of the term inator ( the line 
that  separates the dark hem isphere from  the lit  hem isphere) . Conclusion:  stay 
out  of these windows at  all t im es, unless you are t rying to work DX yourself. 

�  I n addit ion to these form al windows, there are a num ber of de facto DX 
windows:  
-  I n SSB:  28.490-28.500, 21.290-21.300, 18.145, 14.190-14.200 and 7.045 

kHz  
-  I n CW:  the first  5 kHz of each band (others than those m ent ioned above) , 

and also:  28.020-28.025, 24.895, 21.020-21.025, 18.075,  
-  I n RTTY:  ±  28.080, ± 21.080 and ±  14.080 kHz 
Avoid m aking local contacts in those windows. These are the frequency ranges 
where you can look for interest ing DX stat ions. 

 
I I I .7 .2 . On VHF- UHF  
See the official I ARU Band Plan:  www.iaru.org/ iaru-soc.htm l 
 
I I I .8 . SPECI FI C OPERATI ONAL PROCEDURES FOR VHF AND HI GHER 
 

�  These are based on the sam e principles that  apply to the HF bands. 
�  For QSOs via t ropospheric propagat ion ( local, or via tem perature inversion)  on 

the 50, 144 and 430 MHz bands, the procedures are exact ly the sam e as on HF. 
The only difference is that  often calling frequencies are used to init iate a 
contact . Once a contact  is established, the stat ions will m ove to another 
frequency.  

�  QTH- locator:  on VHF and higher, stat ion locat ions are usually specified by using 
the QTH- locator, also called Maidenhead locator. The QTH- locator is a set  of 
sim plified coordinates (e.g. JO11)  which allows the user to quickly judge the 
direct ion and the distance to the stat ion he is working. 

�  There are specific operat ional procedures applicable to som e very specific 
m odes, m ost ly used on VHF and higher, such as:  
-  Contacts via satellite. 
-  EME QSOs ( reflect ion via the m oon) . 
-  Meteor scat ter QSOs.  
-  Aurora QSOs:  reflect ion near the poles during Aurora. 
-  ATV (wideband am ateur television) .  

�  I t  is outside the scope of this m anual to enter into detail on these subjects. I n 
all cases, operat ional behaviour rem ains based on the pr inciples as explained in 
§ I .2. 
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I I I .9 . CONFLI CT SI TUATI ONS  
 

As explained in § I .2, the fact  that  we all (we’re several hundred thousand ham s in 
the world)  play our hobby on one and the sam e field, the ether, will inevitably 
som et im es lead to conflicts. How do we handle these, that  is the quest ion!  
Our behaviour on the bands should be based on com m on sense, good m anners  
and m utual respect . 

�  Rule #  1:  never  do or  say w hat  you w ould not  w ant  your  nor  best  fr iend 
nor  any one e lse in th e w or ld to know  about .  

�  A problem  is that  radio t ransm issions can be m ade anonym ously. A person 
m aking unident ified t ransm issions with m alicious intent ions is not  worth being a 
radio am ateur. 

�  Never ever contem plate jam m ing  the t ransm issions from  another stat ion. As 
jam m ing can be done anonym ously, it  is the utm ost  expression of cowardliness.  

�  There sim ply is no excuse for such behavior, even if you think that  the stat ion 
deserves to be jam m ed.  

�  So, m aybe there is a situat ion which in your opinion needs to be corrected? 
Perhaps r ight fully so, but  think twice what  will be the added va lue  to our 
hobby, to YOUR hobby, to your reputat ion, before you start  doing or saying 
anything.  

�  Don’t  start  discussions  on the air . Chances are that  others will j oin in and in 
no t im e what  m aybe started as a m ore or less fr iendly discussion, m ay 
degenerate. Keep personal conflicts off the air . Set t le your argum ents on the 
telephone, the I nternet  or in person.  

 
I I I .1 0 . COPS ( FREQUENCY POLI CE)  
 

�  Cops are self appointed would-be frequency policem en who think they need to 
correct  other ham s m aking an error, on the air  and on the spot . 

�  Som et im es it  is indeed necessary that  a cont inuous offender (e.g. som eone 
keeps calling on the t ransm it  frequency of a DX stat ion working split )  gets told 
that  he is causing a problem . But  there are ways of telling… 

�  Tim e after t im e we note that  the intervening cops cause a lot  m ore havoc than 
the stat ion they want  to correct .  

 
I I I .1 0 .1 . Types of ‘cops’   

�  Most  cops have good intent ions and are not  using foul language. They rem ain 
polite and are often successful in their at tem pt  to keep the frequency of a DX 
stat ion clear.  

�  Som e cops also have good intent ions but  by using bad language and m anners 
they don't  achieve their goal to clear a frequency. These cops create chaos 
instead of calm .    

�  A third category consists of those using foul language with the object ive of 
creat ing chaos. Their bad language and m anners at t ract  com m ents from  
colleague cops, with a result ing total chaos!   

�  Do not  react  if you hear one of those would-be cops in act ion. Keep your 
distance and ignore them  com pletely. This is the only way to stop them . 

 



                            Ethics and Operating Procedures for the Radio Amateur                             58  
 

 

I I I .1 0 .2 . W hat  m akes the cops appear?  
�  Cops m ost ly appear on a rare DX stat ion/ DXpedit ion's frequency, usually when 

this stat ion is working in split  m ode.  
�  The t r igger for their  appearance is when an operator forgets to act ivate the split  

funct ion on his t ransceiver and starts calling the DX stat ion on its t ransm it  
frequency. This is the t im e for cops to start  shoot ing/ shout ing.  

 
I I I .1 0 .3 . The good sinners …  

�  Quite a num ber of ham s just  don’t  know the proper way of operat ing under all 
possible circum stances. Not  that  they don’t  want  to be good operators, but  they 
just  don’t  know how. They have to learn the t rade by falling down and get t ing 
up. The reason is they were never taught . These are the good sinners . 

�  Errare hum anum  es t  ( to err is hum an) :  even so called experts m ake 
m istakes. No single hum an being is perfect . Everyone has on occasion 
t ransm it ted on the wrong VFO (which m eans on the t ransm it  frequency of a DX 
stat ion working split ) .  Maybe because we did not  pay enough at tent ion. Maybe 
we were t ired or dist racted;  after all,  we are only hum an.  

�  The first  thing to consider in a situat ion where som eone’s error needs  to be 
corrected is how  to pass the m essage . 

�  When one gets called to order by a cop shout ing ‘up you idiot ’,  it  is som et im es 
difficult  to refrain from  answering on the spot  ‘have you never m ade a m istake, 
you arrogant  cop?’. 

�  Don’t  however react  in such a case, it  will always be counterproduct ive. 
�  This is how chaos usually sets in.   
 
I I I .1 0 .4 .  … and the bad sinners  

�  Som e ham s however seem  to delight  in using very poor operat ing habits. I n 
this case Perseverare diabolicum  ( to persist  is devilish)  applies.  

�  There appear to be m ore and m ore disturbed characters that  literally enjoy 
m aking life difficult  for the well behaved operators. These are the sorts that  t ry 
to disturb DXers with all m eans at  their  disposal. I n som e cases these are 
frust rated ham s who, due to lack of knowledge and wisdom , are not  successful 
in contact ing the DX stat ion, and who vent  their  frust rat ion on their  m ore 
successful colleagues.  

�  Som et im es we witness the m ost  blatant  use of vulgarity and obscenit ies from  
these characters. 

�  All they want  is to m ake others react  so that  chaos erupts on the frequency.  
�  Som e good advice:  never  react  when you witness such an act . I f nobody 

reacts, these characters will go away by lack of an audience. 
�  Do not  react  either via the DX Cluster. Rest  assured they are watching the DX 

Clusters as well.  
 
I I I .1 0 .5 . Do you rea lly w a nt  to be another  cop?  

�  When you hear som eone m aking a big or repet it ive m istake, rem em ber that  
you too have m ade errors in the past , haven’t  you? Be tolerant  and forgiving!  

�  I f you really need to say som ething ( to correct  a repet it ive error) , say it  in a 
fr iendly and posit ive way, without  insult ing or sounding pat ronizing. I f ON9XYZ 
by error repeatedly t ransm its on the wrong VFO, say ‘9xyz up please’, not  ‘up 
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you idiot ’.  The insult  br ings no added value to the m essage. I t  only tells us 
som ething about  the person m aking the insult . 

�  Realize that  your intervent ion m ay cause m ore interference than the actual 
error you t ry to correct !  

�  Before playing cop, think twice in which way your act  will have a posit ive added 
value. I f you st ill think it  needs to be done, twist  your tongue three t im es 
before going ahead. 

�  Always be polite and const ruct ive. 
�  I f you need to tell som eone he’s t ransmit t ing on the wrong VFO, always add a 

part  of that  stat ion’s call.  How else can he know that  your m essage is 
addressed to him ? Say ‘9XYZ up please’ not  just  ‘up please’ nor ‘up up up up’. 

�  I f you happen to be the 9xyz stat ion, do not  feel too em barrassed, errare only 
hum anum est , and your apology will j ust  cause m ore QRM.  

�  Don’t  forget  that  every cop, by act ing as a cop, is doing som ething illegal:   
have you heard m any frequency cops ident ifying as required? 

�  Another thought :  one good cop can be a blessing, two cops are a crowd. 
 
I I I .1 0 .6 . How  to behave in the m iddle of a  cop parade?  
Being a DXer you will quickly grasp that  you accom plish m ore by not  react ing to 
cops at  all.  Try to swing som ething negat ive into som ething posit ive. Keep on 
listening  (here's the m agic word again)  through the tum ult  to the DX stat ion and 
in m any cases you will be able to log the DX stat ion while the cops are having a 
jolly good t im e. 
 
I I I .1 1 . TI PS FOR DX STATI ONS AND DXPEDI TI ON OPERATORS  
 

Maybe sooner or later you will be operat ing at  the other side of a pileup. Maybe 
you will be operator on a DXpedit ion, a dream  of m any ham s. For the serious 
operator there are a num ber of guidelines and procedures to be applied as well,  if 
he wants to be a successful operator. Here are a few t ips:  

�  Give your callsign after every QSO. I f you have a very long call (e.g. 
SV9/ N3ZZZ/ P) , give it  at  least  every few QSOs. 

�  I f you work sim plex and you cannot  sort  out  the calls well enough (because 
too m any stat ions call sim ultaneously on the sam e frequency) , switch to 
split  frequency m ode and spread out  the callers. Don’t  forget  that , especially 
on the low bands where signals from  far away DX stat ions can be very weak, 
you will be totally covered by the calling stat ions which are easily 50 dB 
st ronger than you. For a rare DX stat ion split  is the way to operate. 

�  Before changing to split  m ode, check if the frequencies you want  to use for 
listening are clear 

�  I f you work split ,  m ent ion it  a fter  each QSO . For exam ple in CW:  ‘UP 5, 
UP5/ 10, QSX 1820’ etc. I n SSB:  ‘listening 5 up, listening 5 to 10 up, 
listening on 14237, up 5, down 12’, etc. 

�  I n CW split ,  listen at  least  2  kHz  above (or below)  your t ransm it  frequency, 
to avoid interference to your signal from  key clicks generated by callers. A 
split  of only 1 kHz, as is done regular ly, is not  enough. 

�  I n SSB, this should be at  least  5 , preferably 1 0  kHz . Som e signals of 
calling stat ions can be very wide and cause a lot  of splat ter on your t ransm it  
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frequency. 
�  I f,  as a DX stat ion, you operate split  in the DX window of 80m  (3.5 – 5.51 

MHz on CW or 3.775 -  3.8 MHz on phone) , listen for  the pileup outside 
the DX w indow . I f you t ransm it  e.g. on 3.795 MHz, listen below 3.775 MHz 
for the pileup ( in CW above 3.51 MHz) . 

�  Keep your listening window as narrow as possible to avoid interference to 
other band users.  

�  I f in SSB you copied only part  of a callsign, reply with that  part ial call plus a 
report , e.g. ‘yankee oscar 59’. Do not  say ‘yankee oscar, again please’. 
Guaranteed this will at t ract  a whole range of yankee oscars!  I f you have 
added a 59 report , you already m ade half of the QSO and there will be fewer 
disorderly callers.  

�  I n CW, in a sim ilar case, never send a quest ion m ark if you copied a part ial 
call (e.g. 3TA) . A quest ion m ark will t r igger half of the pileup to start  calling 
you. Send ‘3TA 599’, and not :  ‘?3TA 599’. Never send quest ion m arks in a 
pileup situat ion. 

�  The following applies to all m odes:  if at  first  you copied only a part ial call,  
always repeat  the full call once you have it ,  so the stat ion that  called you is 
sure he worked you and can put  you in his log. Exam ple:  assum e you first  
copied a part ial:  ‘3TA’. Send ‘3TA 599’ ( in phone say ‘3TA 59’) . He confirm s:  
‘TU DE OH, OH3TA 599’ ( in phone:  ‘oscar hotel, oscar hotel three tango 
alpha you’re 59 QSL?’) . I f you now confirm  with ‘QSL TU’ ( in phone:  ‘QSL 
thank you’) , there is no way OH3TA can tell you worked him . Therefore, 
confirm  with:  ‘OH3TA TU’ ( in phone:  ‘OH3TA thanks’) .  

�  Once you returned to a part ial call with a report ,  st ick to that  stat ion, and do 
not  let  him  be overpowered by other callers. You’re the boss on the 
frequency, show it . You decide who gets in the log, no one else. The pileup 
can be quite undisciplined, but  often this is due to a lack of authority from  
the operator of the DX stat ion. I f the crowd not ices that  you st ick to the 
or iginal part ial call,  and that  their  out  of turn calling is to no avail,  they will 
eventually give up, and show m ore discipline.  

�  I f you give up on the or iginal part ial call and just  pick up one of the loud 
undisciplined callers, you adm it  the wild callers are in charge of the 
frequency. Now you’re in t rouble. I n m any cases, chaos is a result  of the DX 
operator not  showing authority or not  liv ing by his own rules. 

�  I f the part ial call you or iginally cam e back to disappeared, do not  just  pick 
up the call of one of the st rong undisciplined callers who’s been giving you a 
hard t im e the last  several m inutes. Just  call a CQ again and listen a few kHz 
higher or lower. Never  give the im pression you are now  ca lling one o f 
the undisciplined ca llers . Show them  that  their  undisciplined calling was 
useless. 

�  You have returned for a part icular stat ion in the pileup (e.g. JA1ZZZ)  and 
you have put  him  in the log. However he keeps calling you again, obviously 
because he did not  hear you give him  his report . Do not  go back to him  with 
‘JA1ZZ you are in the log’ (on phone)  or ‘JA1ZZZ QSL’ (CW)  but  ca ll h im  
again and give his repor t  again . He obviously wants to hear his report !   

�  Always follow a standard pat tern  in your t ransm issions. Exam ple (you are 
ZK1DX) :  
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ZK1DX 5 to 10 up  �  you hear N4XYZ calling            
N4XYZ 59     �  you give his report   
QSL ZK1DX 5 to 10 up  �  you confirm , ident ify and call again 

�  I f you keep following that  sam e pat tern, the pileup will know that  when you 
say ‘5 to 10 up’, you are listening again for new callers. Always m aintain this 
sam e pat tern, the sam e speed, the sam e rhythm . This way everyone will 
know exact ly when to call.  Should be like clockwork.  

�  I f the pileup rem ains undisciplined, do not  get  too excited about  it .  I f the 
situat ion does not  im prove, just  m ove to another m ode or band, but  let  the 
pileup know.  

�  Always stay cool, don’t  start  insult ing the pileup. All you can and m ust  do is 
to firm ly show the pileup that  you are in charge, and that  you set  the rules. 
I t  is im portant  that  you em anate authority. 

�  Do not  work so-called two- let ter calls. I f you hear such stat ions, tell them  
you want  to hear ‘full calls only’.  

�  I f in split  m ode it  appears that  m any of the calling stat ions are not  copying 
you well,  it  is likely that  your t ransm it t ing frequency suffers from  
interference. I f this situat ion persists, in SSB t ry changing your t ransm it  
frequency 5 kHz, and tell the pileup about  your m ove. I n CW, m oving 0.5 
kHz will usually suffice. 

�  On CW, 40 WPM is about  the m aximum  speed to be used during a sm oothly 
ongoing pileup. On the lower HF bands (40-160m )  it ’s bet ter to use a lit t le 
lower sending speed (20-30 WPM, depending on circum stances) . 

�  Always keep the pileup abreast  of your plans. When you go QRT, tell them . 
When you need a pit  stop, tell them :  ‘QRX 5’ ( ‘QRX 5 m inutes’, ‘standby’) . I f 
you m ove to another band, inform  the crowd.  

�  I f you want  to keep the pileup calm  and m ore or less disciplined, and keep 
your t ransm it  frequency clear, the m ost  effect ive way of doing so is to keep 
the callers happy. Let  them  know what  you are doing. Know that  they all 
(with one or two except ions)  want  to work you. You are hot !  

�  The DX stat ion operator som et im es works by num bers or call areas. This 
m eans that  he will only reply to stat ions having the num ber he specified in 
their  prefix. Stat ist ically the pileup should be 10 t im es thinner!   

�  Avoid as m uch as possible working by num bers, it ’s not  a very good system . 
�  I f you want  to apply this m ethod, apply the following rules:  
-  Once you started working by num bers, go through all num bers at  least  once. 

I f you go QRT in the m iddle of a sequence, or start  working random  num bers 
all of a sudden in the m iddle of a num bering sequence, you are going to 
create com m ot ion.  

-  Never forget , when you work by num bers that  90%  of the DXers are idling, 
bit ing their  fingernails!  They keep a close eye on you and carefully count  
how m any stat ions you work of each num ber, and you can be sure som e 
operators will lose cont rol if you do not  soon reach their num ber. 

-  Always start  a sequence with 0, and m ove up in num bers one by one. No 
fr ills. Keep it  sim ple.  

-  Do not  specify num bers at  random :  first  0’s, then 5’s, then 8’s, then 1’s etc… 
I t  will dr ive the pileup m ad. I f you follow a logical sequence, the pileup can 
m ore or less predict  when it  will be their  turn. A random  system  will m ake 
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them  ut ter ly nervous. 
-  Work m axim um  10 stat ions of each num ber. Make sure you work 

approxim ately the sam e total of stat ions per num ber. I f you m anage to work 
5 stat ions a m inute, it  will st ill take you 20 m inutes to com plete the circle. 
This m eans som e stat ions will have to wait  and sit  idle for alm ost  20 
m inutes, which is a long t im e. On average the wait ing t im e is 10 m inutes. 
Don’t  forget  propagat ion condit ions can change a lot  in 20 or even 10 
m inutes!  

-  Always tell the pileup how m any stat ions you will work from  each num ber 
and repeat  that  inform at ion every t im e you increm ent  the num ber in the 
callsign. 

�  The m ethod of calling by num bers is seldom  used on CW. 
�  A bet ter technique to m ake the pileup a lit t le thinner is to work by cont inents or 

geographical areas. This also gives a bet ter chance to rem ote regions of the 
world, where signals are often weak and openings shorter. 

�  I n this case you will specify a cont inent , which m eans you insist  that  only 
stat ions from  that  area should call you. Exam ple:  if you want  to work only 
North Am erican stat ions, call ‘CQ North Am erica ONLY’ or on CW:  ‘CQ NA’. 

�  Use this technique prim arily to reach those areas of the world that  have poor 
propagat ion or short  openings to you. 

�  I f you use this technique because the pileup is too dense, rotate quickly 
between the cont inents or areas. A good rule of thum b is that  one should not  
stay with the sam e area for longer than 15 to m ax. 30 m inutes.  

�  I nform  the pileup of your plans, tell them  exact ly how you will rotate between 
areas, and follow your planning. 

�  Switch back to working all areas/ cont inents as soon as condit ions perm it .  
�  Both abovem ent ioned techniques should be avoided as m uch as possible, with 

one except ion, where you look for difficult  to reach areas. 
�  The m ain problem  with these select ive m ethods is that  a large m ajority of ham s 

is sit t ing idle, and get t ing nervous. Nervous DXers can easily change into 
aggressive cops. I f you go QRT or change bands just  before their  num ber was 
supposed to com e up, rest  assured you will be called nam es on your t ransm it  
frequency. 

�  We have witnessed som e DX operators t rying to work by count ry. This m ust  be 
avoided at  all t im es for obvious reasons:  now you have set  99%  of the DXers 
want ing to work you, on hold. This way of operat ing guarantees chaos in no 
t im e. 

�  Watch out  when using a preferent ial t reatm ent  for your fr iends or for stat ions 
from  your hom e count ry. Do it  very discretely and m ake sure it  happens 
invisibly. Bet ter yet , don’t  do it .  
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LEGALLY BI NDI NG? 
 
Are all the procedures as out lined in this docum ent  legally binding? Most  of them  
are not . A few exam ples:  in m ost  count r ies one should ident ify every 5 ( in som e 
10)  m inutes. This rule exists for the m onitor ing stat ions and cont rol authorit ies to 
be able to ident ify t ransm issions. These 5 m inutes are a legal m inim um , but  good 
pract ice and sound custom s as well as search for efficiency and good m anners, in 
one word ‘correct  operat ing pract ice’ tells us to also ident ify at  each QSO, 
especially if these are short  contacts as e.g. during a contest  or when working a 
pileup. These operat ing procedures m ust  m ake it  possible for the ent ire am ateur 
radio com m unity to be able to enjoy the hobby in best  understanding. 
 
A sim ilar exam ple concerns the I ARU Band Plan which has no binding legal 
character in m ost  count r ies, but  clearly serves at  m aking liv ing together on the 
crowded bands m ore enjoyable.  
 
Neglect ing to apply the operat ing procedures as out lined in this document  will 
probably not  send you to jail,  but  it  will certainly result  in infer ior operat ing 
pract ice from  your side. 
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At tachm ent  1 : I nternat ional Sp elling and Phonet ic Alphabet  
 
  

Let ter  Phonet ic 
w ord 

Pronuncia t ion Let ter  Phonet ic 
w ord 

Pronuncia t ion 

A Alpha a l  fah N Novem ber no vem m  ber 
B Bravo bra  vo O Oscar oss  kar 
C Charlie t char  li or char li P Papa pah pah  
D Delta del  tha Q Quebec kwe bek  
E Echo ek  o R Rom eo ro  m e o 
F Foxt rot  fox  t rot t  S Sierra si er  rah 
G Golf golf T Tango tang  go 
H Hotel ho te ll  U Uniform  you  ni form  or ou  ni form  
I  I ndia in  di ah V Victor vik  tor 
J Juliet te djou  li e t t  W Whiskey ouiss  ki 
K Kilo k i  lo X X- ray ekss  re 
L Lim a li  m ah Y Yankee yang  ki 
M Mike m a  ik Z Zulu zou  lou 
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At tachm ent  2 : The Q Code  
 

CODE QUESTI ON ANSW ER OR MESSAGE 

QRG What  is the exact  frequency? The exact  frequency is … 
QRK What  is the readabilit y of m y 

signals? 
The readabilit y of your signals is:  1:  bad, 
2:  Fair ly bad, 3:  Reasonably good, 4:  
Good, 5:  Excellent . 

QRL Are you busy? I s the frequency 
in use? 

I  am  busy. The frequency is in use. 

QRM Are you interfered with? I  am  interfered with. 1:  I  am  not  at  all 
interfered with, 2:  Slight ly, 3:  Moderately, 
4:  St rongly, 5:  Very st rongly. 

QRN Are you bothered by 
atm ospherics? 

I  am  bothered by atm ospherics. 1, Not  at  
all,  2. Slight ly, 3. Moderately, 4. St rongly, 
5. Very st rongly. 

QRO Should I  increase power? I ncrease your power. 
QRP Should I  decrease m y power? Decrease your power. 
QRS Should I  decrease m y sending 

speed? 
Decrease your sending speed. 

QRT Should I  stop m y 
t ransm ission? 

Stop your t ransm ission. 

QRU Do you have anything for m e? I  have nothing for you. 
QRV Are you ready? I  am  ready. 
QRX When will you call m e back? I  will call you back at  … 

Also:  wait , standby  
QRZ Who was calling m e? You are called by … 
QSA What  is the st rength of m y 

signals? 
The st rength of your signals is:  1. Bad, 2. 
fair ly bad, 3. Reasonably good, 4. Good, 5. 
Excellent . 

QSB I s m y signal fading? Your signal is fading. 
QSL Can you confirm  recept ion? I  confirm  recept ion. 
QSO Can you m ake contact  with … 

(m e)? 
I  can m ake contact  with … (you) . 

QSX Can you listen on …? Listen on … 
QSY Shall I  start  t ransm it t ing on 

another frequency?  
Start  t ransm it t ing on …  
Also:  change frequency ( to …)  

QTC Do you have a m essage for 
m e? 

I  have a m essage for you. 

QTH What  is your locat ion ( lat itude 
and longitude or by nam e of 
the locat ion)? 

My locat ion is … lat itude and … longitude 
or :  m y locat ion is … 

QTR What  is the exact  t im e? The exact  t im e is … 
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THE AUTHORS 
 

John ON4 UN was int roduced to the 
wonderful world of am ateur radio by his 
uncle Gaston ON4GV. John was m erely 10 
years old. Ten years later he obtained the 
call ON4UN. John’s interest  in technology 
and science led him  to becom e an engineer 
and his ent ire professional career was spent  
in the telecom  world. All along he rem ained 
act ive on the bands which has resulted in 
nearly half a m illion contacts in his logs. I n 
1962, 1 year after he received his callsign, 
he took part  in his first  contest , the UBA CW 
contest , which he won. This was the 

beginning of a near 50 year long am ateur radio career in which contest ing and 
DXing especially on the lower HF bands have played a m ajor role. On 80 m eters 
John has the highest  num ber of DXCC count r ies confirm ed worldwide (he is holder 
of the DXCC 80m  award # 1 with over 355 count r ies confirm ed)  and on 160m  he 
has the highest  count ry total outside the US with over 300 count r ies confirm ed. 
John also was the first  stat ion world wide to obtain the prest igious 5B-WAZ award. 
 
I n 1996, ON4UN represented Belgium  at  WRTC (World Radio Team  Cham pionship)  
in San Francisco together with his fr iend Harry ON9CI B. WRTC is com m only called 
the Olym pic Gam es of Radio Contest ing. 
 
A highlight  in John’s am ateur radio career was undoubtedly his induct ion into the 
CQ Contest  Hall of Fam e in 1997 and into the CQ DX Hall of Fam e in 2008, honors 
which unt il then had been bestowed upon only a handful of non-Am erican ham s.  
 
John wrote a num ber of technical books concerning our hobby, m ost  of which are 
published by the ARRL ( the Am erican I ARU Society) . These covered m ainly 
antennas, propagat ion and operat ional aspects concerning the lower HF bands. He 
also wrote technical software on the subject  of antennae, including m echanical 
design of antennas and towers. Together with Rik ON7YD, he is the co-author of 
the UBA handbook for the HAREC- license. Already in 1963, as a very young ham , 
he got  involved in Am ateur Radio society affairs and becam e HF Manager for the 
UBA for a short  period. More recent ly John served as President  of the UBA 
between 1998 and 2007.  
 
John com bined his experience and expert ise with that  of his fr iend Mark ON4WW, 
to write this unique handbook Ethics and Operat ional Procedures for the Radio 
Am ateur. A t r igger to write this book was the enorm ous success of ON4WW’s 
art icle Operat ing Pract ice, which was incorporated in the UBA HAREC handbook. 
Operat ing Pract ice is available in m ore than 15 languages on Mark’s website, and 
has been published worldwide in a large num ber of ham  radio m agazines. 
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Mark ON4 W W  too, was barely 10 years 
young when he was bit ten by the radio 
bug. His init ial call in 1988 was ON4AMT, 
which he t raded for ON4WW a few years 
later. Right  from  the start  Mark was 
part icular ly interested in contest ing, 
which m ay be the reason for his special 
interest  in correct  operat ing procedures 
on the bands. I n 1991 he m et  ON4UN 
and after som e visits to John’s place he 
quickly becam e a CW buff and in 
addit ion a supporter of the m ore difficult  
HF bands, 80 and 160m . I n the m id-
ninet ies, Mark was one of the key 
operators at  the OTxT contest  stat ion of the local UBA club TLS, a contest  stat ion 
which was located at  ON4UN’s place. I n that  period this stat ion won world wide 
first  place (m ult i- single)  three t im es as well as first  places for Europe in several 
other CQWW contests.  
 
I n 1995 Mark joined the United Nat ions and went  on a m ission to Rwanda. I n the 
following years he was sent  on UN m issions to several other Afr ican count r ies and 
each t im e he was act ive on the bands and especially on 160m  and 80m  (9X4WW, 
S07WW, EL2WW etc.) . Later he showed up from  Pakistan (AP2ARS)  and 
Afghanistan (YA5T)  as well as from  I raq (YI / ON4WW). Other calls Mark used in 
that  period were JY8WW, J28WW and 9K2/ ON4WW. Mark’s last  m ission for the UN 
was in Gam bia (C5WW) in 2003. 
 
I n 2000 Mark realized one of his dream s, going on a m ajor DXpedit ion. He was 
part  of the record set t ing FO0AAA expedit ion to Clipperton I sland in the Pacific, 
where the crew m ade 75,000 QSOs in just  6 days. I n that  sam e year he was also 
part  of the A52A DXpedit ion to Bhutan. St ill in that  sam e year he represented 
Belgium , together with Peter ON6TT, at  the WRTC in Slovenia where they scored 
first  world wide in the SSB category. Two years later, in 2002, the sam e team  
represented our count ry again at  WRTC in Finland. 
 
Over the years Mark has gained a t rem endous am ount  of operat ing experience. 
Specifically he has operated for long periods at  both ends of the pileups. He has 
witnessed a lot  of operat ing pract ice that  was and st ill is today capable of vast  
im provem ent . Hence the publicat ion of his art icle Operat ing Pract ice, and now this 
cont r ibut ion to this m ore elaborate publicat ion.  
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