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The Art & Skill of Radio-Telegraphy

William G.Pierpont NOHFF
-Third Revised Edition-

Preface

The first edition of this book was prepared under a strong time-pressure to collect and preserve
the results of years of reading and research into the best ways to learn the code initialy, to gain
skill -- how the experts say they do it -- together with a number of other associated aspects of
interest. The urge was to get the major principles and features organized before they got lost or
buried in my files.

Diskettes of that first edition were shared with a very few people. It was soon replaced by a
revised first edition in which anumber of accidental errors were corrected and some
clarifications made in wording. It was also produced under considerable pressure, leaving quite a
number of additional items of general or specific interest lying unincorporated in the files.

Many diskette copies of the second edition were distributed. A thousand diskette copies were
made and distributed free by the Virginia Beach Hamfest and Convention. It was copied and

printed by the FISTS CW Club of North America and by several others, including my friend

James (Jim) Farrior, W4FOK, who has reproduced it in his MILL code learning programs.

This Third Revised Edition fillsin selected new items, and adds a new High-Speed Appendix. It
is hoped that this new edition will be welcomed by those who love the subject of telegraphy and
will continue to be helpful to those wishing to learn or perfect this fascinating and worthwhile
skill.

It ismy hope that you, as the reader, will find it both interesting and useful. | make no claim that
it is complete, perfect or final, or that it contains everything of possible value or interest. | have
had to leave out some interesting items, especially of history. Perhaps some of these, plus
anything you, as reader, may wish to contribute, could be added in further editions.

This book may be freely reproduced and published, but only on a no-profit basis
in order to make it as widely available as possible to those who need it...

NOHFF



Introduction

The research behind this booklet would probably never have been done at all if | had not been so
eager to learn the telegraphic code, but made such aterrible flop of it. | just barely qualified for a
licensein early 1930, and for avery long time could not receive it well enough to really enjoy
using it. Like most othersin those past days, | memorized the "dots and dashes’ from a printed
table.

A good teacher might have helped, but.... If only I could have had just the following key
paragraph from the QST article of July 1923, it would have at least gotten me off on the right
foot:

"The first step in learning the code is to memorize the dot and dash combinations
representing the letters. They must not be visualized as dots and dashes,
however, but rather should be "auralized" as sounds. There is no such word as
auralized, but if there were it would express the correct method of grasping the
code. The sound dit-dah (meaning a dot followed by a dash) in the head
telephones must impress your mind directly as being the letter A, for instance,
without causing black dots and dashes to float before your eyes for an instant.
This is a point that always troubles beginners, but if you learn from the first to
recognize the sounds as letters immediately without reverting to dots and
dashes, you will make much better progress.”

More succinctly: "Don't try to teach the Ears through the Eyes." (Wireless Press
1922)

| was not alone in making thisfirst false step: very many others did it that way, too, and probably
some today still do. It was and is the inevitabl e reason why most people who start this way get
stuck at some speed, around ten words per minute or less, and can't seem to get beyond it.

The second mistake, even in learning by hearing, isin hearing the characters sent so slowly that
the learner tends to analyze each one into dits and dahs, and even counts them mentally. (Itis
wise indeed for the beginner never to hear code characters sent at speeds below about 13 wpm.)
These two errors largely account for getting stuck at higher speeds aso -- they mean we have not
really learned the characters.

Today, there are many tapes and computer programs available which teach the Morse code in
ways that avoid making either of these basic errors. This booklet has been written to share the
results of this research of the literature -- also including talks with skilled operators -- with those
who want to learn or teach the Morse code, or to improve their own skills. It mgors on the
methods that have proved most successful, but also discusses some, which should be avoided. It
offers guidance for those just beginning, and help for those who are stuck and want to improve.
It also tells how those who are proficient and those who are experts operate.



Some history and related items are included in the later chapters for those who are interested in
telegraphic communication. My hope is that you will find it not only interesting but helpful. This
isa"How To" book, not a scientific treatise. Source credits for individual items have rarely been
noted. Many a contribution has come from multiple sources. Most of the significant sources are
listed under Sources.

"I have never known a person who was truly proficient with code to dislike it: on the contrary,
the more proficient they are, the more they loveit." The Morse code is a means of
communication, a new way to enjoy expressing yourself.

NOHFF
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Is the Radiotelegraph Code Obsolete?

Outsiders and some of those looking into Amateur Radio often ask this question:
"Isn't the Morse code obsolete? Hasn't modern technology displaced it?"

Back in 1912 nobody balked at learning the code: it was simple then -- if you didn't know the
code you couldn't even listen and understand, much less communicate, by wireless.

But today it refuses to lie down and die. Why? Not only old timers, but many newcomers have
found that it isa skill worth learning, a pleasure just as any other skill. Thereisarea sense of
pleasure and achievement in communicating this way. Some find it an excellent means of escape,
away to forget immediate work-a-day problems and completely absorb one's attention.

Thereis practical value also. It can get a message though where other methods fail. Operators
have long known that Morse code signals penetrate distance, and go through interference and
static where voice signals can't hack it. Thisiswhy low power (QRP) enthusiasts find that it is
far superior to voice. Besides this, the equipment required, both transmitting and receiving, is
much simpler and smaller, uses less power, and in an emergency can often be built up from
simple, available parts.

These factors did not escape the Russian communists. They were also deeply impressed with the
reliability, ssmplicity and lower cost of equipment for code communication and easein
maintaining it. (In the same line of thinking, their military radio gear has all been vacuum tube
type to avoid potential damage due to radiation.) Therefore, through the years they have
popularized and promoted learning the Morse code and developing skill inits use. It was
included among their civilian "sports" activities. Contests and prizes were offered to the best and
fastest operators. This would assure them of a pool of skilled, high-speed operatorsin event of
war. Several years ago a couple of American soldiers who were amateurs were taken captive
from a ship which was too close to North Korean shores. They were surprised to find that very
many civilians in that country readily understood code.

In recent years our own military seem to have awakened to al this, and have re-begun to train
some personnel for Morse code operation. In addition, they have realized that Morseis an
effective means of communicating during periods when the enemy isjamming. There are other
advantages also. It uses the next to narrowest signal bandwidth (PSK31 uses less but requires a
computer) , which for amateur use means more channels are available within aband. It has
much superior signal-to-noise ratio, and in addition, an operator can soon learn to separate
(mentally "filter") signals, which are very close together by differencesin pitch, speed and style
of sending.



Learning the Morse code
An Overview - Where we are going?

If you are looking for any magic, any secrets, any tricks here -- or hypnotism --
you won't find it. What we do offer is just practical, time-tested working methods,
which together take advantage of all that has been learned over the years about
how to teach and learn the Morse code efficiently and well.

George Hart, long time code expert with ARRL, put it thisway: "The greatest obstaclein
learning code is the method used.”

Ted R. McElroy, teacher and long time code speed champion, said that any normal person can
easily achieve 25-wpm. Thisis an easily achievable and reasonable goal. One who can handle
this speed comfortably is a good operator.

The original American Morse code of 1845 was designed to communicate: to transmit over the
telegraph wires any and every kind of written message or information in letter-perfect, number-
perfect, and punctuation-perfect form. It was recorded as awiggly line on a strip of paper tape to
be read or interpreted by eye. Very soon the operators discovered that they could read the
recorder's noises accurately by ear, and so in time sounders slowly began to replace the
recorders.

Not very long after this, beginning operators became so skilled that they began to chit-chat easily
over the wires among themselves, much like radio amateurs do today when they "chew therag".
That kind of freedom should be our goal - easy, natural use of the code to communicate, similar
to the way we read and talk. That's where we are headed.

The codeis not a new language. It is the language you already know, "written" in sound patterns
instead of patterns of ink on paper - it is your own language. You will learn to "read" by ear the
language you already read so well by eye.

This is lesson one -- it is most important always to think of it this way: -- EVERY
CODE LETTER, NUMBER AND SYMBOL IS A UNIQUE PATTERN OF SOUND.

Psychology teaches us that when we start to learn something new, if we think of it as being
EASY, it will be easy. The best teachers never hint or suggest that there is anything hard about it,
and their students learn it quickly, usually within aweek or two. They also make learning it
FUN. We learn much faster that way; so think of learning it as fun -- enjoyable. If you want to
learn it -- you can.

Our FOUNDATION isthe alphabet, numbers and punctuation marks. Learn these SOUND
PATTERNS so well that when, for example, you hear "dahdahdit” you immediately recognize it
iIs"G". Thisisbasic, but don't stop there. Code isto communicate: and we don't talk in letters,
but in words. Words are our smallest thinking units. Even while we are still learning to master



the alphabet we can begin to recognize small common words, such as "the" and "of" as words
when we hear them.

When we first learned to read, we could aready talk, but reading was something new, and it took
alittle effort to learn. At first we had to spell out each word, then try to figure out how to
pronounce it, and then remember what we had already deciphered while we tackled the next
words until we had laboriously "read" the whole sentence. The beginning stage of learning the
code is that way, too, but it doesn't need to stay that way. Words are written as strings of letters,
one letter after another. But we don't read them that way -- we read the word. If we couldn't spell
we couldn't write either -- or else we would have to use hieroglyphics. Words must become our
units of thought in Morse because words make sense and they are easy to remember.

Reading code, like reading print, becomes much easier and faster when we have learned to
RECOGNIZE WORDS instead of spelling them out as strings of |etters. A good reader reads
words, and even strings of words at a glance. We can learn to do it: many, many others have. We
are hardly conscious of the letters, which spell out the words we read so easily now. Our
attention is focused on the THOUGHTS written in print, and our reactions are to the ideas
expressed.

When we begin to reach this stage with Morse code, we are beginning to become proficient. So
our plans are

* tolearn the alphabet of sound patterns so well that we recognize each letter instantly, then

* tolearn to recognize most of the words we hear as words, and finally

» tolearnto listen to the stream of code as we would to someone speaking to usin words
and ideas.

That is proficiency, whatever the speed is being received. We can learn to do this at any speed.
Our goal should beto learn to use the code so that it becomes easy and natural, like the way we
read and talk.



Part ONE - Learning the Code

Chapter 1
How to Go About it Efficiently

This Chapter Is A Summary to Prepare You to Learn

Learning the Morse codeis acquiring aNEW set of HABITS. It isaskill subject governed by the
same principles that apply to learning tennis, shorthand, typing, playing amusical instrument,
etc. Regular consistent, repetitive PRACTICE sets in concrete what we do and the way we do it.

Some people have managed to master the Morse code without any help. Others have used poor
methods, and both have all too often given up when they came to a plateau, short of proficiency.
Today methods are available which almost guarantee success, and a number of fine courses exist
using these methods.

These principles are outlined below and will get the beginner off on the right foot and bring him
to proficiency. If you are one who has gotten stuck, use them to get back on track. They offer the
most rapid way to success in learning the telegraph code and achieving areal mastery of it.

PREPARED - prepared with the right ATTITUDES, and with knowing WHAT to do and HOW
do it. This can mean the difference between success and failure.

1) Your ATTITUDE toward learning is crucially important: It is essential
PREPARATION for success.

 Havea"CAN-DO-IT" attitude, because it is easy to learn. If you don't tell people that
learning the codeis hard, it won't be. If you really want to learn it, you can. Approach it
asif it wereimpossibleto fail. Motivate yourself.

* KeepaRELAXED ATMOSPHERE, free of tension, pressure, and any sense of hurry and
anxiety.

* ENJOY thelearning process itself.

* PICTURE YOURSELF BEING SUCCESSFUL.

Comments: Whenever we think of anything as "hard," it creates a stumbling block, and that
tends to discourage us. - Most people find that competition during the initial stages hinders
learning. - In actual reading and copying code, any anxiety or undue concern about "getting it
al", or too intense interest in what is being received, or trying to outguess what is coming next,
can cause us to miss out some of what follows. - People who do things well do not struggle with
them. - "Relaxed receptiveness' works.
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2) Get your first impression of the code characters by LISTENING to them - BY
EAR - the way you will actually use them.

Throw away all printed code charts and any trick memory methods people offer - they will
inevitably slow you down and may even discourage you as you advance.

Comments: The reason learning the code by eye or by mental pictures will slow you down is
because our visual and auditory (hearing) memories are completely separate from and unrel ated
to each other. Trying to learn by charts or "sounds likes" slows down learning because they make
us go through one or more needless steps each time we hear a character. In both cases the mind
has to go through a conscious analytical or translation exercise for each signal. See Chapters 4
and 13.

3) From the very first, learn to hear each code character as a UNIT OF SOUND, a
whole pattern, a rhythm.

At first each character should be sent fast enough, preferably from about 18 to 25 wpm or even
faster, for usto hear it as a unit, and with awide space before and after it. Never, never try to
anayzeit into parts. Thisis most important.

4) The Code Character is the Letter.

For example, when you hear "didah" and recognize it immediately as being "A" - you are
"hearing" the letter "A." Associate the code signal with the printed letter so intimately that when
you hear or think of the one, the other immediately popsinto mind. Our menta "equation”
should be immediate, like this:

"didah" "A",
and "A" "didah".

Instant recognition is what we strive for.

THESE FOUR PRINCIPLES ARE ABSOLUTELY ESSENTIAL.

5) Concentrate On One Aspect at A Time.

For example, don't try to learn to block print or typewrite while you are learning to copy.

6) Learn To Receive the Code Accurately - this is our primary goal.

In receiving we must wait until each character or word has been completely sent before we can

correctly recognize it. We must develop that patient, receptive state of mind that allows us to
recognize each character instantly and accurately as soon as it has been compl eted.

11



7) Listen only to ACCURATELY SENT CODE.

Accurate character formation - timing - is essential for efficient learning. Proper spacing between
letters and words is as important as the correct formation of the characters themselves and
becomes even more important as speeds increase. At first it is best to listen to cassette tapes,
computer or keyboard generated code. If you have ateacher follow his advice.

If you listen to poorly sent code you will needlessly distract the mind by forcing it to try
conscioudly to figure out what the characters are supposed to be. (Once you become proficient,
you can learn to read such sending.) Likewise, in the early stages of learning avoid all distracting
noises, and interference, such as static and other signals.

Sending becomes relatively easy after you have a good timing sense. It is also easier because you
know in advance what is coming next. However, listening to your own sending at too early a
stage may hinder learning because the characters are not being sent accurately enough.

8) Plan for regular daily PRACTICE PERIODS.

The learner needs to know exactly WHAT he is going to do and WHEN. Make them SHORT
ENOUGH to prevent fatigue, boredom or discouragement. SPACE them widely enough apart to
let what you have gained sink in. Practice is building habits: let's practice only what is right.

We all have our ups and downs. Some days we will do better than others- thisisjust a part of
normal learning, so don't let it discourage you. It's better to put off practicing to advance at a
"bad" time (if you're tired out, sick, down in the dumps). Make practice material enjoyable -
interesting in variety and content.

9) LISTENING and COPYING.

If you are studying alone, start out by just listening without writing down anything. (See section
2 above)) Listen to the signal and say the name of the letter or number out loud immediately after
you hear it. After you get familiar with al the letters and numbers so you feel somewhat
comfortable recognizing them, then practice writing down each letter or number immediately
after hearing and recognizing it (that's called "copying"). See Chapters 7and 8.

Teachers differ on the best way to start out. Y our teacher or course may start out having you
write down each character as you hear it. Either way isto help you associate the sound with the
letter or number. Sooner or later you will want to be able to do both.

In any event, as skill increases we are going to have to learn to copy. At first it will be letter by
letter. But that will prove to be too slow as our skillsincrease. - In order to advance we need to
learn to copy behind: that is, to be writing down what has been heard while listening to what is
being sent. This only needsto be a syllable or two or aword or two behind, even at high speeds -
this takes the pressure off. For many people it seems to develop amost automatically as they
practice and use the code, but most of us need help. There are several exercises, which can help
us. See Chapter 8.
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Some hams started out copying everything, and have become so tied to their pencils that they
just can't seem to understand anything without writing it down first. That is an awkward way to
converse! "Throw Away Y our Pencil" is good advice. It forces usto learn to receive by just
listening. (I knew a ham who for over 60 years couldn't receive without a pencil. When he
became almost blind, he had to learn - and he did, very quickly!) We need to learn both ways - to
copy and to listen. So what if we miss afew words here or there? - We can still get the gist of it.
Remember - even the best operators sometimes miss aword or two.

10) We gain SPEED by the right kind of practice.

It depends on more and more nearly instant recognition, first of characters, then of words and
finally of larger units of speech and thought. To advance in receiving speed we must push
ourselves. Short bursts of speed work best - even as short as asingle minute at atime, rarely
more than 3 to 5 minutes. If you want to increase your speed, listen to code at a speed faster than
you can get it all, and pick out all the words you can recognize. In copying, pick aspeed just a
little too fast for at least part of your practice time. How fast you want to be able to receiveis up
to you. Set your own goal.

Remember, however, that the goal is COMMUNICATION of intelligence, not just speed for the
sake of speed.

11) We advance in skill after mastering the letters, numbers, etc., by learning to
HEAR WORDS AS WORDS instead of just strings of letters.

Thisisthe second stage in mastering the code. Most people find it already beginning even while
still working to master the al phabet, as they recognize little words like "of" and "the." We need
to extend it to include at |east the words we use most often. Start by deliberately listening for and
practicing them until they become units of sound and recognition- heard and sent as words.

Our list of 100 most common wordsis agood place to begin (see end of Chapter 4). Practice
them by listening to them, and as you send them over and over - until when you think of the
word it just seems to flow naturally asif you were reading or writing it. Practicing with these
common words seems to help the brain begin to learn to handle many other words as words, too.
We can extend this skill by practicing some of the word prefixes and suffixes, such as pro-, per-,
com-, -ing, -tion, etc. The bigger the units of sound we recognize as units the easier receiving
and sending become.

Thiskind of practice, with careful regard for spacing and timing, will prevent forming the sloppy
habits some hams have fallen into as they run the letters of short words together like asingle
complex character, and also when they forget to space between words. These things make
reading and copying very difficult, and as speeds increase, can make it amost impossible.

12) OVERLEARNING is the secret of real proficiency.

It is achieved when we simply receive and send in code with the freedom and ease that we have
when we talk, read and write, virtually unconscious of the code as code at all. One old-time
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operator, when asked whether the other ham had used a certain word, replied that he didn't
remember the actual word - he had the thought clearly in mind, but he couldn't remember the
exact word. That isamark of the expert.

From the language arts we learn how people become fluent in aforeign language. It is by
REPETITI ON, saying the same sentences over and over, with or without little variations
until they become automatic. Or in other words, just BECOMING SO FAMILIAR WITH IT that
it seems natural. When we reach that point, no matter what our top speed may be, we have
achieved amastery of the code. It isagoa well worth our efforts.

These points are expanded and explained in considerable detail in therest of Part I. If you are a
beginner, go immediately to Chapter 3.

Chapter 2 will help you understand the whys of our recommendations, and the further chapters
are yours to grow on.

Experience has shown that under normal conditions, like riding a bicycle, once your code skill
has reached about 13 or more words per minute (wpm) it is never forgotten. Y ou may become
"rusty” but the skill quickly returns.

How Long Will It Take Me to Learn?

Those who have been taught using these principles and methods have taken from a minimum of
one week to an average of about three up to eight weeks to achieve a satisfying 15 to 20-wpm
working speed. People are different in background, in attitude, in approach to learning, in
interest, enthusiasm and drive, and in what they want to do with the Morse code once they have
learned it. All of these factors play apart in the time it will take. The main thingisto WANT to
learn it, whatever time it may take, to realize that it is EASY and to want to USE it when it has
been learned. Those who just learn it to get alicense, and do not intend to use it will probably
find it not useful within ayear or two. Y et some of them may even find that it is interesting -
really interesting and worth while. Some have done this already. Read Chapter 12.

Codeis apleasure when we know it well. It is an art worth acquiring.

It Is To Be Enjoyed
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Chapter 2

Principles of Skill Building and Attitudes for Success

Two factors are of primary importance in building a skill efficiently:

1) Right mental attitudes
2) Practice - doing it the right way from the very start.

Neither one alone will maximize success. Here we apply these principles to
learning the code.

We Are Building A Set Of Habits

Skill-building is generating a set of habits. It begins at the highly conscious levels of letter by
letter, number by number, etc. Gradually your skill will build up - sometimes by sudden
breakthroughs. More and more sub-conscious control takes over and there will be less and less
conscious thought about it. Asit becomes more and more automatic, your full attention can be
given over to the thought content, the ideas expressed while listening, and when copying, you
may find yourself thinking of something altogether different.

Telegraphy is a skill somewhat like playing golf, amusical instrument, typewriting, etc. Itis
learning a set of habits, which can be called into operation whenever desired, and which work
automatically and without conscious effort when we want them. It has an active and a passive
aspect. It is active when we are sending, and passive when receiving. The goal is to become able
to receive and send as easily as the expert does - he is comfortable about it - just asif he were
carrying on a conversation.

Skill is developed by consistent, repetitive practice of materials which become increasingly
familiar (letters, numbers, words, punctuation, etc.). Never practice error! Only correct practice
isbeneficial. This builds confidence and proficiency.

Our major focus will be on learning to receive (which is listening with understanding or by
writing it down). Ultimately conscious thinking of the code must be eliminated, and we respond
automatically. Then sending will be easy, too.

Anything 1) that produces tension or 2) requires thinking, interferes both with the learning
process and with using the code.

Relax!
In the process of learning, minimize tensions by having a clear picture of where you are headed -
the goal, what you are going to do and the steps you're going to take to get there. Take little

steps, one at atime - small enough that you know you can do each one. Introduce new material
little by little, in small enough bites that you don't feel overwhelmed - yet not so slowly that it
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becomes boring. Provide enough variety to keep it interesting, and introduce new items as soon
asyou are ready.

Takeit easy. Especialy in the early learning stages keep things at low key, comfortable and free
from strain. Some people learn faster than others, so it isagood ideato avoid al competition
(because it tenses us up) while you are learning the new game of the A B Csin sound - learn at
your own rate.

Avoid all unnecessary tensions because they tend to distract our attention. That also means we
need to get rid of all kinds of distractions, worries, duties and anything else that makes us feel
concerned, so that we can concentrate on what we are doing. That makes learning easy.

Relaxation and confidence go hand in hand. Each promotes the other. Easy doesit. When you
know you are doing the right thing in the right way, this promotes confidence, and that makes
learning easier.

There are many schemes to learn how to relax. They generally begin by learning to pay attention
to specific parts of the body one after another, such as starting with the toes and feet and going
upwards, to legs, abdomen, chest, arms, hands, neck, head, face, eyes, etc. As you concentrate on
each part, first tenseit so that you know what tension feels like, and then deliberately release that
tension and recognize what relaxing it feels like. With practice this can be donein arelatively
short time, an almost all at once action. Breathing can aso be coordinated so that deep
inhalation, followed by exhaling easily is thought of as producing relaxation. Try it.

Develop A Good Mental Attitude

Anticipate success. "Nothing succeeds like success." In order to succeed you must first believe
that you can do it. Everything possible must be done to guarantee success at every step, and to
prevent any sense of discouragement or failure from developing. Never even suggest that
learning it could be hard. - Asfor errors, ignore them, except that when they are persistent they
merely point out where more practice is needed. With the right approach and right practice you
can't fail.

Mental attitude is critical: We should approach every aspect of learning with interest, enthusiasm
and a positive "can do" outlook. Anyone who really wantsto learn the code can learn it. If you
have the ambition to learn it you have the ability to do it. A feeling of confidence isvital to
achievement, and must be guarded carefully. "If you think you can, you can.”

Don't fight negative attitudes, such as anxiety, fear, worry and doubt. But if you do feel any of
them, admit it, and then ignore it and let it die of inattention.

Make learning fun. Enjoy the learning process itself. When | am so eager to learn that | can
hardly wait to get going, how receptive | am and what energy surges up! Watch how youngsters
play and learn as they play. They are good models: they're relaxed and having fun. They don't
pay any attention to mistakes. Imitate them and enjoy learning the code. That makesit even
easier, and more enjoyable.
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Stage One - Learning the A-B-C's

Our first impressions are the strongest and most long lasting. So be sure your very first exposure
to the code signalsisright - by hearing it. Otherwise, it may raise aroadblock, a"plateau”,
somewhere along the path which will require us to go back to line one in order to advance.

» Codeissound - heard with the ears, not read with the eyes.
» Listen from the very beginning only to perfectly sent code until you have mastered it.

To advance rapidly your mind should hear only consistent patterns of sound. This hammers it
into the mind, hearing the same character formed exactly the same way each time. Poor quality
code will tend to confuse the mind, distract your attention, and slow down your rate of learning.

A recent study by Dr. Henry Holcomb of Johns Hopkins University on learning new skills says
that after first learning "how to do it", engage in routine activities of some other kind to allow a
five hour time period in which no other new skill learning is attempted. He claims that
experiments show that it takes about six hours to permanently transfer the new learning from the
front brain to permanent storage in the rear brain. Thisis something to try and seeif it helps
speed up Morse code learning. He also added something we aready should know: that it takes
lots of practice to learn rapid, complex, and precise hand motor-skills.

Develop a sustained attention. Attention to the thing in hand is the starting point of all learning.

* identify what needs attention, and
e dothat, focusing on it alone, and
* doit early in the practice period when energy levels are highest.

The more interesting the subject is, the easier it will be to concentrate on it. Direct your mind to
go where you want it to go by stimulating your interest.

A stop-start technique will help you gain control of your attention span and lengthen it. It works
thisway: When attention lags, don't fight it, but stop all thoughts and clear the mind, then let
your interest and enthusiasm start it up again fresh and naturally. If the distraction is one that you
can identify, clear the mind by either settling it at once, or by setting it aside to handle | ater.

It isimpossibleto try NOT to attend to something, such as a distraction. Attention to it will only
make it more distracting.

It has been suggested that the mind resembles a portable built-in computer, but it isfar superior.
It can do feats of information processing and recall unequaled by the largest computers. First we
must debug it and get rid of any old bad attitudes about the code and replace them with a positive
"can do" and "enjoy it" outlook. Next, feed it with a"lookup™ table of sound-equivalents for the
various characters, and we're in business: an automatic motor-response to the audio signals. we
hear didah and immediately visualize and write "A". Don't put an artificial limit on your speed of
comprehension.
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Stage Two - Practice

Once the fundamentals are well in hand and our speed is increasing, we need to apply pressure in
short bursts in order to advance. At this stage begin with a few minutes of warm-up at a
comfortable speed, and then use familiar materials to try for aburst of speed for a minute or two
at first. Keep it short to minimize the discomfort. Then drop back to a more comfortable speed,
and you will find the mind responding faster.

Avoid practicing when too tired, ill, or al upset and distracted - little or nothing will be gained
and it may even discourage you.

It takes time for associations to develop. Be patient and learn at your own rate. Some days will
be better than others for various reasons. Progress will not be uniform, but that should not bother
you because you know about it beforehand. When you feel good and can enjoy it you will
advance the fastest. On days when you don't feel very good it is best not to push, but rather to
work at acomfortable level which will give you some sense of accomplishment.

As these processes improve, conscious thinking tends to drift away, and we need to keep the
mind focussed on what we are doing in order to advance. But ultimately, conscious thinking
must be completely eliminated and response become automatic (we no longer even think of the
code itself). That's proficiency.

More About Attitudes for Success

Achieving our best performance in any skill, including telegraphy, is a persona matter. We need
to: 1) observe how we think and act when doing our best, and then 2) learn to control those
attitudes and actions so that we can use them when we want them.

While each of us behaves as an individual, there are definite principles, which will greatly speed up
our success as we adapt them to ourselves. At first they may seem awkward and unproductive, but
if we stick with them - improvement will begin and grow much more rapidly than without them.
Attitudes are critical, and for best results we need to individualize them, fit them to our very own
needs. We can lay afoundation for positive attitudes if we do the following:

Fedl confident, it promotes learning. If you have an opportunity, watch a skilled operator; observe
how calmly and quietly he goes about it. Heisin no rush, and is not concerned about missing
anything. He goes about it just asif it were everyday listening and talking. Instead of filling the
mind with problems, worries and concerns occupy the mind with the way things should be done. In
learning, build confidence by taking one firm step at atime, telling yoursdlf, "I can do this".

Build asense of achievement, that good feeling of doing something well. As aguard against
frustration be sure to provide periodic successes, with simplelittle rewards for each. Keep arecord
of the goals and your progress: as you see your progress it will help build positive attitudes. Give
yourself some little reward after each practice session.
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Picturing Success Is Strong Preparation For It

Mentally practice the thoughts, feelings and actions necessary for good performance and you will
greatly speed up achievement - a valuable tool to accelerate learning. How can it be done? In a
general over-all way you may picture yourself quietly and without strain listening to the
incoming signals and easily recognizing them as the printed or spoken letters and words they
represent, and as sending well-formed characters without hurry or strain. Picture yourself doing
it, and doing it well, like an expert. It helps to have areal model in mind. Watch or imagine a
skilled performer (atelegrapher if you can find one) at work. Heisn't in any hurry. Heisn't
flustered or concerned, he just doesit and enjoysit. Repeat and rehearse this picture often in
your mind.

There are at least two ways to use thistool. One isto sit back and relax and deliberately form the
picture. To get started, set up a general over-all picture first. As you continue practicing the
mental picture of how you want to do, add details, making it more and more realistic until you
have a solid lifelike picture in mind. See yourself doing it, how you will do it step by step. The
more vividly you can mentally see, hear, and feel it as you rehearse the picture, the better the
results will be, how doing it right looks, and how it feels. Thisis not mere wishful thinking, itis
building up aworking pattern to become realized in time as you continue actual receiving and
sending practice. This kind of mental picturing can have much the same effect asreal practice. It
creates memories, models of the behavior as you want it to be - but it is, of course, no substitute
for real practice —actually doing it.

Another way is now and then to "see" brief "snapshots' of yourself receiving and sending while
you are doing other things (such as driving, walking, working, etc.), not making any particular
effort to fill in details.

Y ou may want to try it right after you have learned the sounds of the first group of letters. Sit
quietly in achair, close your eyes, relax, and imagine you are hearing each letter sound (just as
you heard it), taking them one at atime, and immediately recognizing it or writing it down with a
pencil. Make the picture as realistic and vivid as you can, even to imagining the "feeling” the
pencil writing on the paper. Feel a sense of satisfaction of doing it right. Three to five minutes
practice thisway at any one time is probably enough. Y ou can then repeat this kind of mental
practice with each new group of characters as you learn them, and it will greatly strengthen the
habit you are trying to build.

When you know the whole alphabet and have a clear mental picture of how each character
should sound, you can mentally practice visualizing short printed words and then imagine
"hearing" them spelled out in code. Feel it in your mind as if it were actual - a mental "sending"
practice.

Mental picturing practice may be extended to prepare you to minimize distractions, such as
static, interfering signals, noisy people in the vicinity milling around, being watched closely, etc.
Prepare for these by picturing yourself calmly receiving and sending while extraneous noises -
talking, shouting, crashes - are all around you Think of what a war-front operator would have to
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contend with! It may aso be used to help learn to copy on a"mill" (typewriter or keyboard), and
other aspects you may need to meet.

All thisis preparatory and supportive of real practice, not a substitute for actual practice by
doing. The goal we seek isfor the use of the code to be as natural and easy as talking, reading,
and writing. These mental images take some real effort and practice. Don't expect instant results,
giveit timeto grow.
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Chapter 3
Part I. Laying the Foundation

Let's Begin With The A-B-C's - Laying the Foundation Many good ways have been
developed through the years for learning the telegraph code easily and efficiently. Our purpose
here isto present the very best waysto learn it efficiently and to compress the learning time to a
minimum. It istoo bad that so many hams have learned poorly and as a result have not been able
to enjoy it, asthey should. The trouble often began by imagining that code would be hard to
learn, or by learning it in an inefficient, or round-about way, such as visually, by sight, rather
than by sound or by "sound alikes."

Everything depends on how you set about learning it. It is much more difficult to go back and
unlearn something, which was learned wrong, than it isto learn the right way from the very start.
Trying to learn by oneself without any guidance asto how to do it can make things all the more
difficult later. Most learning trouble is due to one's attitude, the method, or the teacher. One
expert wrote: The most difficult students at Harvard were those who had learned the code by
themselves by practicing alone without guidance.

The Telegraph Code is an Alphabet of Sound. It islearned by hearing it. When we learned to
read our language, it was, or should have begun by first learning to recognize the ABC's by sight.
Telegraphy begins by learning to hear and recognize the ABC's by sound. This differenceis
important. Code is learned by hearing it. Recognition of the sound patternsis the name of the
game. For example, when you hear "didah" as"A," without trandating, you are thinking in code.
The sound isthe letter. Thereis no reason ever to see the code in written form. So throw away
those code charts-- all of them. Burn them!

Saying the letter immediately, or writing it down immediately, each time the ear hearsit is one of
the ways to build the code habit quickly. We need direct association between sound and letter.
Anyone who is stuck on a"plateau” because of having learned it visually or some other
inefficient way will have to learn it all over again by sound. It is unfortunate that some still try to
learn it thisway. To teach it thisway today isinexcusable.

ItisEasier Than You Think. Someone wrote: "Mastering the art of code communication is ten
times easier than learning to talk -- which you did by about the age of two." Y ou aren't learning a
new language, awhole dictionary full of strange words, and sentences where the words are all
scrambled up. You are just learning how to "read" your own language BY EAR instead of by
eye. It'sno big job.

Almost anyone who can learn to read can learn the code. Thereis no such thing as anormal
person who wanted to learn the code and couldn't. "I can't learn the code" nearly always
trandatesinto "I won't commit myself to the time necessary to learnit,” or that a person doesn't
really want to, even though he may think he does. Age, whether young or old, and intelligence,
bright or dull, are no barriers. Y oungsters of four or five can learn quickly, and oldsters of 90
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have succeeded, too. Y ou wouldn't want to admit that a four-year old or a 90-year-old could
outdo you, would you? It doesn't require superior intelligence, just right application.

Most handicaps, such as blindness or even deafness, have not stopped those who want to learn.
Deaf people have been able to learn and receive using their fingers on the driver of a speaker at
30 wpm or on the knob of an electromagnetically driven "key knob" bouncing up and down at
20-wpm. (Even some people with dislexia have been ableto learn to a useful extent.) It is easy if
you really want to learn it and then go about learning it in the right way. Any person of
reasonabl e intelligence can learn the Morse code and become a very good operator, able to copy
it with apencil at 25-wpm and send it clearly, smoothly and readably.

Thereisno real justification for the statement that "some people just can't learn the code.” (They
don't want to.) It's amatter of motivation, the secret of learning any skill. If you are one of those
who tried in the past and somehow didn't makeit, or got stuck at 8 or 10 or 12-wpm, take heart.
Forget what you previously "learned”, and start over with the principles set forth here, and you
will succeed.

Some Naturally Learn Faster than Others, just as some people have a knack for learning to play
golf or tennis more quickly than others, so some have a special knack for learning the code. They
catch on more quickly, but most of us take a bit longer. Kids tend to pick out the sound patterns
easily and naturally without straining, so they learn very fast

MOTIVATION

Nothing beats enthusiasm to learn. Stir it up - eagerness. Couple that with determination, and
failureisimpossible. If you want to so badly that you can amost taste it, you can do it. If you are
teaching it, take advantage of any latent fascination with the idea of a special skill, secret code
for communicating: many youngsters have it and maybe some older people, too. One lady who
later became a code teacher said she got started because "the code sounded like fun." One man
found that the very idea of communicating his mind to another by intermittent tones is most
fascinating.

A sense of achievement and the intimacy found in code communication make the effort alot of
fun. CW isfunif you take the time to learn and to be comfortable with it. Be motivated. Fix it in
your mind that you can do it. Then relax, be willing to learn at your own rate, refusing to
compare yourself with others, and take time to enjoy the learning process. Make it fun. (Trying
too hard or trying to hurry can create akind of tension, which impedes progress.) Take it easy.
Keep it leisurely. The more you expose yourself to it and the less hard you "try" the better and
faster you'll become good at it. Y ou can't help succeeding. Enthusiasm and determination will
win out

The sudden beginning of WWII required alot of operatorsin ahurry. Many Amateurs
volunteered and served directly as operators or by teaching new recruits. However, the attitude of
some recruits was often indifferent or poor: many of the draftees had no desireto learn it, and
some even disliked the idea of learning it at all. No wonder it took them so long to learn and a
good many failed! -- Telegraphy is a skill whose success depends greatly upon the right attitude.

22



One schoolteacher demonstrated the code, both sending and receiving. The class got so
fascinated that they managed to learn 14 characters in that one class period. No-code students, no
longer under pressure to certify code ability, who have been given "ataste of the way it used to
be" by listening, have often gotten interested and want to learn at least afew lettersto start with.
Quite afew no-code licensees, after having had some fun operating, are looking for more ways
to enjoy ham radio: the Morse code doesn't ook so abstract to them asit did before.

Learning the Morse Code Is Similar to Learning To Read
Learning the Morse code is much like to learning to read by eye. Learning to read print has
several stages of skill level.

* First welearned to recognize the individual letters, and could slowly spell and sound out
words.

* Next we began to recognize and read many common short words as words, instead of
having to spell them all out.

» Beforelong we learned to recognize short phrases ("of the", etc.) and some of the longer
words as whole words.

» Finally an expert reader can read whole clauses, sentences and even a paragraph as a unit
of thought, almost at a glance.

This gives us a clue as to how to go about learning and improving Morse code skill. The essence
of code learning, like language learning, is familiarity -- which means overlearning. That is,
learning to the point where it has become automatic, without thinking about what you are doing:
the dits and dahs, or even the words. The highest skill comes when you just seem to be hearing
words and sentences and you are conscious only of the ideas being expressed -- that makes
communicating: a most worthwhile and gratifying goal. But it doesn't mean you have to become
a speed demon.

THE MORSE A-B-C 'S ARE PATTERNS OF SOUND

The Best Beginning is by Listening. Phase Oneis L earning To Recognize Each Letter And
Number As Soon AsWeHear It: the"A-B-C's" of the alphabet of sound. Thisisthe goal of
stage one of code learning- building the foundation. The code must be thought of as sound
patterns.

If you have been having trouble, the moment you begin to think of code solely in terms of sound
patterns, you will have made much progress. A printed letter is a combination of lines, which
form a shape. But children are not taught to recognize the letters of the alphabet by pointing out
the various lines which make it up, they are taught to recognize each letter asawhole, at a
glance. The same principle appliesto learning code: each letter and number is a unit of sound, a
unique sound pattern, arhythm, different from every other letter or number. Each code character
has its own unique sound pattern, just like spoken vowels and consonants do.

Morse codeis SOUND PATTERNS, to be heard by the ear. Any method of |earning the code
which uses the eyes (such as charts for "memorizing the code”, or some other scheme (such as
rhymes or "sound-alikes", etc.) will prove to be a serious handicap to later progress. Thisis
because it makes us "trandate”, something we must do consciously. If you have been doing it by
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thinking: "dit dah stands for 'A’, " you have been thinking in terms of separate "dits' and "dahs".
That makes it hard. So forget that there are such things as "dits" and "dahs" and learn to think in
code sound-patterns. Start training yourself like this: every time the ear hears the sound pattern
"didah" you think "A", and if you are copying, the hand writes "A". With some practice, like a
good operator, you will find that the character just seems to come to mind from nowhere.
Proceed directly from sound pattern to letter, with no intermediate interpretation of any kind. It
may help if you whistle or hum the sound patterns.

24



Chapter 3
Part Il: Laying the Foundation

DELAYED PERCEPTION and INSTANT RECOGNITION

There is one obvious difference between reading by eye and reading by ear. While a printed
letter is to be instantly recognized at a glance, a code character cannot be recognized until the
whole pattern has been heard -- at the end of the short time it takes to send it. We must "hear it
out".

Two important factors are involved here:

» The characters must be heard at speeds that compel us to hear them as compl ete patterns,
aswholes, not as strings of "dits" and "dahs" -- Tests have shown that speeds of at least
about 13 wpm are required and that faster speeds are preferable (18 -25)

» The spaces around them must be long enough to make the sound patterns stand out
clearly and distinctly

Thisiswhy the so-called Farnsworth method is used: making the spaces between characters
quite wide at first and then gradually reducing them to the standard. Combining these two ways
we soon recognize that, while we know that the sound patterns are formed of "dits" and "dahs",
we never allow ourselvesto try to analyze or count them.

We must first conscioudly listen to each letter until the mind acceptsit as a complete |etter
without there being any kind of conscious thinking about it involved. We forget the dits and dahs
and just listen to the patterns, the rhythms. So, the ear's "glance” is alittle longer than the eye's --
it hears each sound pattern separatel y because of the wider spaces which separate it from the
preceding and following sound patterns.

These spaces are very important -- they make the sound pattern stand out. That pattern or rhythm
of the letter isto be heard as awhole over a short period of time, and cannot be recognized until
the whole pattern has been heard as a complete pattern. We must "hear it out” before we can
identify it. When we get the sound patterns well fixed in mind it is good to listen to faster and
slower speeds and hear the letters roll out.

Listen Only To the Best Quality of Code

In the early stagesit is very important to listen only to the most perfectly formed code you can
find. The ear and mind need to get intimately familiar with the rhythm pattern, consistently
formed. Poorly sent code gives a sloppy, irregular rhythm which tends to confuse the mind and
slow down learning. Don't expect to develop any real speed listening to hash. Listening to poor
sending on the radio has sometimes-discouraged |earners because it distracts the mind by
compelling us to think consciously about the details instead of the wholeness. We have to slow
down. Listening to poorly sent code defeats the learning process. (Later, with improved skill, you
will probably be able to understand most of the poorly sent code. But for now avoid it.) Thisis
also why you should not try to send code yourself until you have a good sense of timing.
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Getting Started

There are several ways to introduce the student to the code. One highly effective way to create
the right impressions for the beginner is to dictate a sentence or two, spelling each word out in
ordinary letters at about a 20-wpm rate for him to write down, like this:

YOUAREGOINGTOFINDITISEASY TOLEARNTHE MORSE
CODE

The teacher then assures the students that they will do equally well as they learn the code. "All
we are going to do is to change the names of the letters-- instead of "Y", that letter is going to
sound 'dahdidahdah’,” and so on. Now the student is ready to learn the first few letters by sound.

Another good way, because nearly everybody can quickly recognize the difference between a
few words sent at about 20-wpm, to begin the first session, isword recognition:-- send asimple
word or greeting such as "Hi" and a good-bye, such as"73." Send each one at say 20 wpm half a
dozen times until everyone gets familiar with its sound, then send them randomly and have them
say the words. Then stick in adifferent word like "the" and see if they protest. Tell them what it
isand send it few more times. This can whet their appetite and show that them that it isn't hard -
those sound patterns really mean something.

For people who are afraid that they can't learn to identify sound patterns, some have suggested
that "V" and "B" be compared by sound initially by sending them alternately.

What Characters Shall We Begin With?

Teachers disagree on this. Some suggest that taking the simplest charactersfirst (suchasE | SH
5,andthenET | M, etc.) helpsto build up afeeling of confidence. Others point out that this may
lead some students to try to analyze the longer characters, so they recommend beginning with
longer characters (suchas (Q 7 Z G, 098 JP, or the numbers 1 2 3...). This has the advantage of
compelling the student to wait until the whole character is completed before identifying it.

Perhaps a good way would be to start with a couple of short letters first, and then go to the longer
ones and meet both goals. No matter what order is used in teaching, each character must "stand
on itsown feet" and not depend on comparing it with some other character in order to learn and
identify it.

The important thing, of course, isto hear the characters at speeds high enough that they are heard
as complete unified patterns, and preferably at first to present in the same lesson characters
which have quite different patterns of sound so that there will be no attempt to compare them.

Methods to Go about Teaching

There are at least two ways to start out: a) listening only at first, and 2) listening and writing it
down. For those who learn by themselves, one experienced old time teacher wrote: "The
beginner should listen to the sounds until he becomes sound conscious. He should not write
anything down for aweek or two, but concentrate his efforts on recognizing the sounds. He can
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already write, but he cannot write with any degree of ease, if at the same time heistrying to do
something else which he is not familiar with [recognizing code characters).

“As abeginner, he would hear aletter, take a short interval of time to decide what it is; with the
result that when it comes to him, he quickly triesto write it down and misses the next letter. Wait
on learning to write it down until you can recognize the letters as letters, and this confusion will
vanish. Learning to read code is recognizing the sounds immediately, that is, the letters.” Thisis
wise advice if you are studying by yourself.

Probably most teachers prefer the second approach in a class situation. Such might be, for
example, the following (taken from actual teaching procedures):

A. Theteacher says: "Thisis F" and then F is sent. Then he says. "Now here it isagain. Write it
down with your pencil each time you hear it." He repeats it several seconds apart quite afew
times before taking up the next letter, which ought to have a quite different rhythm pattern, such
as G, introduced in the same way. Then he sends these letters in random order until the students
get them right about 95% of the time. Next, he introduces a third letter followed by random
letters learned, and so on for a half dozen or so at a session, however many the students can do
without confusion or becoming fatigued or bored. Note: Each one should write or print the way
he usually does.

B. Theteacher sendsadit and says: "Thisisadit. It isthe letter 'E." Now hereit isagain: write it
down each time you hear it. Forget that it isadit -- it isthe letter 'E'." Then he ssmply sends "E"
anumber of times as the students almost automatically write it down. Then: "Now we will hear
the letter 'I'. Listen.” He sends'l.' and says "Thisisa'l'. Now hereit isagain. Write it down when
you hear it." And so on through the group for that lesson. After each new letter has been drilled
in, there is random letter practice, using all the letters previously learned. Finally, because even
for the first lesson he has chosen letters that can be used to construct small words, he sends these
words with the instructions: "Now here is aword. Write down the letters just as you did before.”
He waits afew moments while the class writes it down and says. "Now then, you have copied
theword . . ." And so onto the end of thefirst lesson of 30 - 45 minutes. Subsequent |essons
follow this general pattern until the alphabet is completed, etc.
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Chapter 3

Part lll: Laying the Foundation

Most sound recordings for self-study introduce each letter something like this: "when you hear
'didah’, say "A" to yourself each time you hear it, as soon as you have heard it. Do the same thing
for each new character asit isintroduced.” Then they begin, for example with the first letter 'F'
sending dididahdit and saying "F", dididahdit "F," and then follow with along string of "F's"
alone for the student to say "F" after each one, before taking up the next letter.

Whether learning with ateacher or in private study, repetition to the point of familiarity is vital.
A teacher can usually judge quickly from student behavior how many repetitions are needed. For
the self-study student it is probably good to over-do the number of repetitions of each character
before going on, but don't do it thoughtlessly. Some teachers use up to a dozen to two dozen such
repetitions of each new character before going on. Since the whole superstructure of telegraphy
is built on this foundation -- be sureit is solid and secure. Repetition sets in concrete what we
practice. Do it wisely. Repetition with attention builds expert skill, making the connection
between stimulus and response so strong that the response automatically follows the stimulus.

In these early lessons a little game of "odd-ball" may help. It goes like this: the same character is
sent 5 or 6 times in succession, but at one place a different character is sent. The students, who
are just listening, not writing, are to hold up their hand when the "odd-ball" is heard. A few
minutes of this can liven things up and give variety. It can be extended to short words, too.

Learning on a one-to-one basis with a good teacher who can tailor each lesson to the student
makes possible the strongest initial impressions of the sounds and rhythms of the code characters
and to concentrate on any weak areas. The teacher can also safely introduce use of akey earlier
than otherwise. Character "echoing" method to reinforce learning:

1. Teacher says: "Listen as | send the character .. ." He sendsit and says its name as he sendsit.
"Now listen as | send again and again, and say its name each time as soon as | finish sending it."

2. Next, "Now listen and write the |etter down each time as soon as | finish sending it." -- 3.
Lastly, "Take your key now and send it back to me each time | send it, and say its name as you
send it.” It isimportant that steps 1 and 2 have enough repeats of the letter so that the student has
aclear "feel" for the proper timing when he comes to step.

3. The teacher will insist on accuracy of sending. For those studying alone, there are a number of
good code-learning tapes and courses, as well as computer programs, which have great
flexibility. E.g., acode computer program, which can project the printed character on the screen
an instant after the character is heard, can encourage the student to mentally "see" the letter as
soon asit is heard. See Chapter 18.
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If some students think that certain characters sound alike, send them several times aternately so
the real differences stand out. Typically the alphabet and numbers may be covered in a series of
no more than five lessons. Everything possible should be done to make learning interesting and
fun, and to avoid any sense of boredom or needless tension. One teacher says: "l write words on
the board and the students sound them in unison. It islike directing a choir, afun class, where
everyone feels good about practicing the code.”

If oneisexpecting to do alot of copying in use, starting out by copying on atypewriter has the
advantage of a better link up between code, brain and typewriter key than between the brain and
apencil. When this stage of Iearning has been completed, the foundation -- quick recognition of
every character by its sound pattern -- should have been laid, and a speed of at least about 5 - 6
wpm achieved. All the pieces are now in hand for the students to be able to practice with normal
English words and sentences, ready to build up speed and greater confidence by practice. One
may then begin to reduce the spaces between words, which will speed up the overal rate of

copying.

Every effort should be made to stimulate a sense of successin the student all along the way. This
makes learning so much easier and faster. Let them taste success. Forget errors. praise
achievements. The goal isINSTANT RECOGNITION OF EVERY CHARACTER. That iswhat
the next stageisto carry us forward to. If there are letters you don't recognize quickly enough
now, go back and practice listening to them until you do. Thiswill save you time later.

Some of the published orders for learning the charactersare: S0OETAR-SLUQJ-HONC
V-IBYP-WKZM-DXFG.FGHMJRU-BDKNTVY-CEILOS-APQXZ
W.ETAIMN-SODRCU-KPHGWL-QHFY-ZVXJEISH-TMO-ANW
G-DUVIB-RKLF-PXZCYQFKBQTCZHWXMDYUPAJOERSGNL
VILETIMSOH-AWUJVF-CGKQFZ-RYLBXDN.AEIOU -vowelsfirst,
then some of most frequent consonants, suchasT N R SD L H, etc., so that many words can be
practiced from almost the first consonant |etters learned.

Note: The teacher should explain at each new step exactly what is to be done and why, so the
student will know what is expected of him. Back in 1895 some psychol ogists asked expert
telegraphers. "What is the learner's attention mainly directed to as he progresses?’ Their answer
was:

1. Atfirst you hustleto get letters,

2. next you look for words,

3. later asafair operator, you are not held so closely to words, but can take in several words, a
phrase or even a short sentence as a'mouthful’, and

4. Finally asareal expert, you have such automatic perfection that you pay practically no
conscious attention at all to the details of the code, but concentrate on the sense of the
message, or to transcribing (copying) it while our mind thinks about other things.
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Chapter 4
Building the first floor on the solid foundation

Gaining Fluency in Code to a useful 15 wpm Level

By the time you have reached a steady speed of about 15-wpm you will have a useful and
comfortable communicating tool. Thiswill require practice of what you already know, and you
will have to push yourself in little spurts to speeds where you cannot get it all at first to reach this
goal. Such burstsin speed should be no longer than about one minute at atime, and you will be
surprised how effectively thiswill help raise your receiving speeds.

Instant Recognition

The first secret of increasing your receiving speed is to shorten the time it takes you to recognize
each code character as soon as it has been completely heard. The shorter that timeinterval is, the
faster you will be able to receive. Aim to make it instantaneous. If You Do Not I nstantly
Recognize the Sound of Any Character, You Have Not Really Learned It Yet. (That isthe one
character you need to practice on until you know it immediately.) The goal of practice and drill
from here on is to speed up your recognition of characters, and then of words, to the point where
you can both "read" them easily without writing, and copy them down more and more
automatically.

Anticipating

In ordinary listening and reading many of us habitually anticipate what the next word or sentence
isgoing to be, and we are ready to jump ahead or help out. Most of us can do this without losing
anything that actually comes next: what actually does follow just replaces whatever we
anticipated. By contrast, even at high speeds, the code signals are so slow compared with the
speed we think that for some of us anticipation can create a severe mental block, causing usto
miss out completely what actually comes next. In the very slow speed learning stages thisrisk is
greatest.

If you become conscious that this habit is interfering with your receiving at any point in learning
or later use, you should take immediate steps to prevent it. Thisis most important in the early
stages when we are forming code habits. It will require discipline to concentrate on listening
strictly to the incoming signals. (See next section for help in preventing anticipation.) However, if
you are conscious of anticipating but that it is not in any way interfering with actual reception, the
best thing isto forget it and keep concentrating on the incoming signals. In this case, anticipation
will not hurt. (We also tend to evaluate what we are hearing or reading. Thisis natural and should
not be discouraged if it does not interfere with reception.) A tendency to anticipate does tell us one
good thing: we haven't reached out limit yet and can learn to read code faster if we go at it in the
right way. (See Chapter 11 for further discussion of this.)

What Kind Of Material to Practice

Most of the materials for practice should bein regular English and as INTERESTING as possible.
Have aVARIETY in every practice period so that nothing becomes monotonous. Select the kind
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of material you intend to be working with as you use the code. To prevent anticipating what is
coming next, during the early phase of learning, some practice material in each session should
consist of non-English. Three to five minutes per session is long enough for this, unless you intend
to be working with enciphered messages -- it must not be used to a point where it becomes boring.

International amateur call signs, Q-signals and common abbreviations make good practice,
because they are somewhat "random," but realistic and also useful. "Reverse English” is good
because it keeps normal letter frequencies by sending words and sentences backwards: e.g. "my
antennais up 50 feet" becomes "ym annetna si pu 05 teef," or "teef 05 pu s annethaym.” - You
can hardly anticipate those "words"! The 100 most common words, listed at the end of this
section, make excellent practice. This not only makes you familiar with them and gives you a
boost in feeling at home with the code, but also it will help you gain further proficiency as you
continue to advance. Work with them alongside other practice materials until you recognize these
words, or most of them, at once as words -- patterns of sound that have meaning in code. Along
with the 100 most common words practice with some of the common phrases, such as "of the" "I
am," etc. See Chapter 22. Once again we must emphasi ze the importance of REPETITION.

The best way to get these common words impressed as units of sound to the mind is to repeat each
one a number of times before going on to the next one. Use a keyboard or computer to generate a
tape, on which each word is repeated from at least three to five times. Space the words widely
enough apart that you will be able to say the word each time after you have heard it. Then listen to
that tape over and over again, saying each word to yourself as soon asit has been sent. Practice
listening to it until the words come as easily and naturally asif you were sitting, listening and
talking. Make yourself thoroughly familiar with them.

Other Ways:

Severa other simple practices can help you gain familiarity and confidence. One of theseisto
read road signs and ads you see while driving or riding, whistling them aloud or mentally to
yourself in code. If you have friends a so learning, try whistling code back and forth among
yourselves as conversation. There are lots of other possibilities -- find them and make it fun. For
example: The Two-Way Word Game Thisis a good speed builder, and works this way: the
instructor sends aword and student sounds out the word to himself (see phonics, Chapter 7) asthe
letters follow one after the other to build up the word until a space comes to show that the word is
completed.

For example, the instructor sends the word "was". As the student hears W he thinks "w-", then as
he hears A he combines them (WA) to think "way", and finally as he hears S and then silence, he
thinks the word "was'. Then the student immediately sends it back to the instructor. The student
writes nothing down. Begin with two-letter words, then four or more letters as the student catches
on and speeds improve. Remember that it is a game. Make it fun. Never again will you try just to
retain the letters in aword; but rather the sounds of those letters, putting the sounds represented by
the letters together as they comein.

How Long And What Kind Of Practice?

Keep practice sessions short and with some RESTING time in between -- doing something else --
such asinto ten minute practice periods, followed by a five minute rests. Three or four such
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periods per session are adequate at the early stages. They can be lengthened gradually so long as
fatigue does not set in. Remember that fatigue and boredom tend to defeat rapid advancement.

Teachers are divided as to whether it is better to major on receiving practice without copying or to
major on copying. The best course would seem to be to do some of both. Some teachersinsist that
the student not copy for some time after initialy learning the characters. They prefer for him just
to listen. The ideaisto build up and strengthen sound pattern recognition without the distraction of
writing. (See Chapter 7 and Chapter 8.)

Asfor sending practice, it is best not begun until the student knows how good code sounds. The
sound patterns need to be firmly enough established in mind that the student can imitate them
without the discouragement of hearing his own poor character formation and bad or irregular
spacing, and also to minimize criticism. It seems best to defer using akey until areceiving speed
of about 10-wpm isreached. At all timesaim for beautiful, perfect sending, where the timing and
rhythm produce accurately formed characters and spacings. Aim for it, and don't be satisfied with
anything less. (See Chapter 9.)

One good form of early practice sending isto listen to a character, then send it; hear the next and
then send it, etc. Another helpful way isfor the student and teacher to send a short series of words
or sentences simultaneously, aiming to be in unison.

Copying has the advantage of verifying accuracy of recognition and identifying areas needing
improvement. In the early stages the use of random groups is best because it avoids anticipation.
Listening practice, without writing anything down is of great importance and value. To gain skill
this should be done at speeds almost as fast as you can receive by just listening, and with frequent
short burst of listening to still faster sending. Thiswill help the mind get used to more rapid
recognition.

It has been found that it is GROUPING which largely determines how fast one can receive code.
What doesn't "MAKE SENSE" tends to slow us down. At amost any skill level, random
characters will be the slowest, and isolated, unrelated or unfamiliar words come next. The highest
receiving speeds are achieved with connected text, and it tends to be receivable at twice or more
the speed of scrambled letters. (Even nonsense sentences can be received fairly fast because they
have afamiliar pattern.) It is the coherence of a grouping that helps speed up its recognition.

There is another factor, which we should be aware of. It isthis: when we are practicing by
listening to the radio and must strain to "get" the signals -- because of weak signals, interference,
static or poor sending (trying to figure out a bad combination) or to recall some word previously
sent, this brings the conscious mind into action, to try to reason things out. As the conscious mind
works harder and harder, the receptivity of the unconscious mind tends to cease. This mental
friction interferes with advancement in the earlier stages of gaining speed, and may even bring all
receptivity to a stop. Whenever you must strain to "get" the signal's -- because of interference,
static or poor sending -- to try to figure out something being sent, this brings the conscious mind
into action to try to reason things out. As the conscious mind works harder and harder, the
receptivity of the unconscious mind tends to cease. This mental friction may bring al receptivity
to a stop.
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FAMILIARITY with what is being sent makes learning easier and faster. Words that are
unfamiliar to the operator are more likely to be read and copied wrong. Progress is about 50%
faster using connected text than words alone. Many more mistakes are made with non-word | etter
groups, which are not words than with normal texts.

Getting Stuck

To have a"plateau” means to be stuck at some speed. It may be just atemporary condition, which
is passed over with alittle more practice, or it may be something that stubbornly refusesto yield.
Several different factors may cause the stubborn kind of plateau. A plateau is the result of
interpreting the sound as something other than the letter itself. Someone has written that it is the
condition" where the conscious mind is fighting to translate, while the subconscious mind is
quietly trying to get through and tell you it's got perfect copy.” A plateau is abattle in the mind,
with the conscious mind trying to trandate the dits and dahs and not being able to keep up, while
the subconscious mind is quietly trying to get through and tell you it's got perfect copy.

At speeds of around 7 - 10 or so wpm it usually occurs because oneis "trangating” the code
characters first into some intermediate form (such as amental picture) and then translating that
again into the ordinary letters. That is atwo-step operation which takes more time than the proper
one-step operation does (e.g. "didah" is"A"). Such a situation is often the result of using one of
the old and obsolete |earning methods Again, when the characters are initially sent too slowly the
student tends to count the dits and dahs and analyze them in thisway. | have known old time
operators who by long practice routinely counted the components of all the longer charactersto
identify them at speeds up to as high as 20 wpm, or faster! That's the way they learned them, but
what awaste of time and effort! Counting and analyzing both tend to keep the conscious,
analytical mind involved where it should not be. Thiswill slow us down and tend to bring on
needless fatigue. One experienced old timer wrote: "Once you start becoming familiar with [code]
sounds as in speech, there are no plateaus.”

The 100 Most Common Words In English

go am me on by to up so it no of as heif an usor inisa my we do be and man him out not but can
who has may was one she al you how any its say are now two for men her had the our his been
some then like well made when have only your work over such time were with into very what then
more will they come that from must said them this upon great about other shall every these first
their could which would there before should little people

(Six of these words take the same time to send as the number zero (0): are him men on so no.
Fourteen more of them are shorter still: theitsto; usamif; asbe we an; meat is; it.) Twenty short
words. Listening to, copying and sending the 100 most common words is good daily practice.
Also the 100 words makes good typing practice.

Passing Examinations

Our primary interest here isto help you learn and use Morse code so you can fully enjoy this
beautiful mode of communication. Passing exams is of secondary interest, though necessary to
obtain full licensing so you can enjoy conversing by means of Morse code on the air. Many
students who have started out with the recommended 20 wpm minimum character speeds have
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found that they were able to achieve 13-wpm within as little as aweek or two of intense guided
practice. It isimportant to know what to expect in alicense examination: the format of an exam,
the types of questions asked, etc., so you can practice them and not be surprised. Such materials
are available for current examinations from the ARRL and other sources. These things will not be
treated here. The only one who failsis the one who does not try again until he succeeds. If thisis
your problem, learn where your weaknesses lie and practice to overcome them for the next test.
Many a ham has tried two, three or more times before he passes. Don't give up.
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CHAPTER 5

Practice To Gain Proficiency

When you have reached about 15-wpm code will have become a useful tool for
communication: You will have become an operator.

However, it is pretty slow, but now you have come to feel some satisfaction of mastery, and can
see that to be able to handle somewhat higher speeds will greatly improve your communication
skills. How shall we go about it? -- Mere repetition won't do it. We need intelligently directed
practice -- it must be done in the right way. Thisiswhat we discuss now.

How Far Do You Want To Go?
For the sake of discussion, we may divide advancement somewhat arbitrarily into four stages,
which we will call:

e a"good" operator up to about 25-wpm,

e a"skilled" operator up to around 35 - 40 wpm,
e an"expert" up to about 60-wpm, and

e over 60-wpm a "super-expert.”

Each stage should bring increasing personal pleasure in accomplishment up to whatever point you
feel satisfied with and have no desire to go further.

Y ou determine where that point is. Advancing is by "changing gears' like going from"low gear"
where we recognize characters, to 2nd gear where we recognize small words and some common
syllable as units of sound, 3rd gear where we have increasing freedom from conscious spelling and
sense of increasing pleasure as one hears and sends words pretty much as words, and then finally
"overdrive' where we are hardly conscious of spelling except occasional rare words or proper
names, and are hardly conscious of exactly which words are used, but mainly of the ideas.

Reaching higher speeds will turn out to be easier than you might suppose. It is mostly a matter of
determination, right approach and practice, and building on what you already know. Y our rate of
gain will depend mostly on how you go about it, and will be about proportional to the square of
the time invested. So, how far do you want to go? (Remember: it is not speed, but accuracy that
counts --. We want to communicate. Time islost by mistakes, whether in sending or copying.) So
take one step at atime, and when satisfied, stop. When we read a book, the bigger the "bites" we
take, the faster we can read and understand. It is the same in telegraphy: how much can we take in
and immediately perceive as a"unit?' How big are the units? This determines how fast we can
receive the code. It isthe COHERENCE of the groupings --what makes sense -- which makes for
rapid recognition. Whenever something doesn't make sense it tends to slow us down.

Word recognition is what makes a proficient operator. The real "aphabet" of the expert

telegrapher islargely one of words; it is his "language,” and interpreting it is as easy for him as
talking and listening. (See "Kinds of Practicing” for an exercise to help develop this.) It cannot be
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stated too often that: The skilled operator does not hear the dits and dahs, but only the letters,
words, sentences. REL A XandENJOY | T. We need to remind ourselves, that if anyone else
can do it, we probably can too. How? The "pro" in code is completely relaxed: he knows he can
read and copy it, even while doing something else. He hearsiit like the spoken word and often can
even remember it well enough to copy it down later if he needs to. He doesn't get get tensed up.
Heisagood model, whatever speed he has achieved. If you know one, imitate him and keep
relaxed and enjoy the challenge of advancing all the while you are progressing. If you don't know
any expert code operators, watch any skilled performer, aviolinist, a pianist, atennis player. See
how easily he goes about it.

ENJOY the experience of learning. Make each practice period fun. Those who engage in the
learning process with a carefree, unhurried, unworried attitude and enjoy it progress the fastest. So
don't press your ultimate objectives, don't try too hard, this will hinder our advancement. Be
content to go ahead a step at atime. We need to et go any unconscious resistance, and permit our
subconscious minds to function without interference. The more we give ourselves permission to
let go of any concern and the more fun it is, the better we will do. Someone has written: "When
I'm fresh and right on it [which means he is all keyed up and going to try too hard], my code speed
isreally bad, but when I'm tired | can keep up with the best of them [because he has let go]."
(Please review Chapter 2 for details.)

One ham who is adoctor wrote: "Communicating in Morse is special. With my headphones on
listening, usually with eyes shut, | feel that I'm communicating without talking or hearing voices.
After along day of talking and listening it's pleasant. The message seems to come in awhisper or
even represents to me something I'm remembering rather than hearing. | no longer formulate what
| want to say and then translate into code for my fingers to send. It doesn't feel like it is coming
from the conventional speech centers. The thoughts just come out -- relaxed communication.”

Make Each Practice Period A Step Forward

In pushing for higher speeds, advancement is pretty much up to you. So what follows is directed to
you. However, the principles expressed here are fully applicable to ateacher at any level from
beginning to the highest level. Try to plan your practice periods so that you can see or feel you
have accomplished something in each and every session. Maintain a positive attitude. See how far
you have come. Imitate the good beginning teacher who shows his students how the bits and
pieces will soon fit together to make words, and how the context can help to fill in what's missing;
and how to learn from failures -- things that need more practice -- and to learn from them how to
do better next time.

Encourage yourself to keep going and not give up. Know you can succeed. Visualize success and
be encouraged. It aso helps to provide some small reward after each practice session. In
developing speed, we need to push without pushing too hard or for too long at atime, just a
minute or two. It seems best to start a practice period with speeds faster than you are comfortable
with, pushing when your energy isinitialy high (to recognize sound patterns more quickly), then
slowing down a bit to a more comfortable rate. This way you will be able to see your improvement
-- growing. Keeping arecord will help you see your progress.
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Learning does not stop when a practice period ends -- it continues on for awhile afterward as the
mind continues to digest it, provided that we relax or do something quite different. So space your
practice periods widely enough apart to give learning a chance to maximize.

Kinds Of Practicing
There are severa kinds of practicing we can do:

* listening practice,
e copying practice,
* sending practice, and
*  "menta" practice.

Let's consider each one:

Listening Practice Listen, Listen, Listen to well-sent code. Listen at every opportunity as well
as at planned practice sessions. Listen to the radio, to tapes, to computer-generated materials. Do it
whenever you don't have something else to do which requires conscious mental activity: try it
during lunch, while driving -- listen and enjoy it. There are several kinds of listening -- first,
listening at any speed where we can understand all or nearly all of what is sent; next, thereis
listening at speeds where we can "read" maybe 75% of it; and finally thereislistening to sending
so fast that we can only catch some letters or aword here and there.

Each kind is valuable to us. Our purpose in listening at "easy" speedsis two-fold. We want to feel
comfortable with the code, just as we normally read and talk without struggling with how we do it.
To become comfortable we need to get familiar with the everyday day words and expressions,

how they sound. (Engaging in personal QSO's -- over the air or through awire -- isone way, and it
provides a strong motivation.) We need to feel comfortable, too, at various speeds, from slow to as
fast aswe can handle it. Listening over this range helps gain this familiarity. Thisis a second goal.
But take it easy.

When we et the mind be quiet and just listen to very fast code, letters and words will soon begin
jumping out at us. Want to hear them. This stimulates the mind. Learn to see them on your "mental
blackboard.” (Thereisalimit asto how fast we can spell words.) Give yourself permission to let
go of the need to consciously recognize each letter. The lesswe "try," the better and faster we can
become. That is, let the subconscious, automatic mind operate without restraining it by conscious
interference and control.

Listen at every opportunity to good sending even if it is somewhat too fast for you to get it all.
Listen. Listen. Listen while doing other things that do not require close mental attention. Let your
"ears be filled" with good code signals. Don't let ourself get all wound up: keep relaxed. -- The
mind is strange -- it relaxes when asked to perform at arate lower than it is used to, but tends to
tighten up when asked to perform at alevel which it thinksit can't quite hack. The essence of code
learning, like language, is FAMILIARITY -- which means overlearning. That is, learning to the
point where it is automatic, without thinking about how we are doing it: the dits and dahs, or even
the words. The highest skill comes when in reading by ear, we are conscious only of the ideas
being expressed, just asif we were talking. Thisis communicating at the highest level.
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Word Recognition Practice Are anticipation and delayed perception related? We previously
noted that we must not attempt to identify a character, particularly alonger one, until the whole
character has been received. Here we are concerned with word recognition in the same way. Not
jumping to a conclusion about what the total word will be when it isalong or compound word but
waiting until it is complete before identifying it. Suggested drills are with compound words such
as "wayside, mockingbird, chairman, salesman, notebook, lifetime, customhouse, morningglory
hereabouts doorbell, neverthel ess watermelon household"”, etc. and words with suffixes such as
"cheerful, personable, fellowship. finality, dictionary, mechanically, characteristic”, etc., or where
thefirst part make look like an independent word, but with atotally different meaning as it stands
or e.g. "axiom, category, handicap, climax, magnificent".

Copying Practice Copying at easy speedsis of some, but not great, value for improving speed.
To improve we must keep working at short bursts of a minute or so at atime, at speeds where we
can get maybe only 50 - 75% of it -- whereit isjust too fast for us -- speeds where we write down
what we can get and ignore therest. If You Don't Recognize A Sound Pattern
Immediately, Just Skip It, Leave A Space and Go Ahead. -- Never let yourself stop to try
to figure it out, because if you do, you will miss what immediately follows. Don't frustrate
yourself thisway. Keep pressing on, copying what you immediately recognize and ignoring the
rest. Remember that here we are only practicing -- missing out is no big deal -- at this point we're
still learning. We must condition ourselvesto this. Gradually the holes will fill in and we will be
getting it all, and without straining.

Often, even when we're trying to make good copy, missing aletter here and there won't matter
much. If we are interested, the gaps can often be filled in later from the context. After reaching a
fair speed, it is helpful to copy long enough to become tired and then still keep on copying. Asthe
conscious mind gives up and stops guessing, this lets the subconscious mind more and more take
over. Then any mental strain you feel will subside, and you can copy page after page, and yet may
hardly be aware of asingle sentenceinit.

For teachers. Sometimes it may prove best to let the student think the speed is slower that it
actually is. That way he may just go ahead and copy it anyway!

Random character practice at speeds above about 15 - 20 wpm is of questionable value unless you
are planning to do alot of copying of enciphered messages. It tends to prevent the development of
the important sense of word recognition, something that we must develop for normal use of the
code in communication. Practicing with words spelled backwards is a good substitute for random
groups: it eliminates anticipation, yet gives give normal letter distribution and the feeling that one
is dealing with words, not nonsense. Foreign language texts may also be used profitably, where no
special characters used diacritical marks, etc.

Sending Practice - Using aKey To Practice "It is more blessed to send good code than to
receiveit. " Most CW Operators Are More Impressed By Quality Of The Code Than
By Speed." Readability isthe number one requirement. It is the sender with his key who has
control of this. If it isn't intelligible, what's the use of sending it in the first place? Most people
consider sending easier than receiving. Thisis hardly surprising, because we already know ahead
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of time what we are going to send before we send it. However, we may be fooling ourselves
unless we have developed accurate sending habits. Thereis no excuse for sending sloppy cw.
When we get in a hurry we may tend to shorten or eliminate spaces between charactersin familiar
words and between words - this makes it very difficult to read. (When static or interferenceis
present, it is even harder.) And -- if we think we can send faster than we can receiveit isvery
often hard stuff to copy.

Remember that WHAT WE DO REPEATEDLY IS PRACTISE, whether we are learning or using
code. We need to watch the quality of our sending as we use the code, not to slip into bad habits.
Most bad fists have probably come about from imperceptible shifts away from good timing. Avoid
the use of buzzersfor practice, asthey have adelayed start and promote bad sending habits. Use
an oscillator instead.

Mental Practice Thinking between regular practice periodsis one of the many valuable means
of learning. It is both thinking about the skill you are developing and thinking the skill itself. One
way isto think the code to yourself when you see a street sign, car license plate or other printing.
It is even more effective to whistle it or say it out loud in rapid dit-dahs. Another valuable form of
mental practice isthe picturing of yourself using the code, as described in Chapter 2.

On The Air Practice: "Redlity Listening" and QSO Practice. Don't hesitate after you get your
license to go on the air. If you flub up, remember that just about everybody's first few contacts are
more or less "failures’. Stumble through them, muddle through and make it as easy as you can.

If you miss, stay calm; ask for repeat if it seemsimportant. If you don't understand some
abbreviation or word (he may have spelled it wrong) muddle through. Laugh off your blunders.
Become comfortable about it. Y ou have no job to lose. Listening by pulling weak stations out of
interference and static isa skill to be learned. A good IF or audio cw filter will help. If you have
one, practice using it. Static crashes which take out pieces of text is another problem: filters can
sometimes help, but some have found that by using speeds up to around 20-25 wpm the characters
may be sgueezed in between crashes, and so less may be lost. Thisis one incentive for advancing
in speed.
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Chapter 6

How Fast? The Wrong Question - How Well!

"How fast?" -- that's really the wrong question when standing all by itself. The
guestion, which ought to be asked, is "How well?" or perhaps "How effectively?"
or "How intelligently"

The telegraph code is ssmply a means of communication, and communication is transferring
ideas from one person to another in the form of words and sentences. If a person talkstoo slowly,
attention tends to lag and comprehension becomes difficult. If too rapidly, things may be missed
or misunderstood. Mumbling is usually inexcusable. Speed itself is not usually the object, except
perhaps in case of emergency, such as"Help!” and even then it may hurt rather than help
communication. The normal goal is coherency and accuracy. Speed for usis just convenience.

Commercia operators have always prided themselves in their ability to handle alarge volume of
traffic with dispatch and 100% accuracy. One operator wrote: "Over 50 years ago as atrainee
commercia operator | was told that it is better to send at 20 wpm, and be received 100% the first
time, than to send at 28-wpm and be involved in time wasting repeats.”

The U.S. Navy insisted on accuracy above everything else: speed was aways secondary. Battles,
lives and expensive ships -- often the outcome of the battle itself -- depend upon perfect accuracy
in communication. A single erroneous word or number during wartime or emergency might be
ruinous and tragic. Accuracy comes first always, at all times there. The telegraph code was
devised to communicate - that isits sole purpose.

If the code is not understood it is awaste of time and effort. If we send personal "dialect” or in a
strongly personalized manner we make it hard, or even impossible for the receiving operator to
make sense out of it. How do you like to struggle to make sense out of what a speaker with
strong dialectical speech, or with a serious speech defect, saysto you? If there is anything that
causes downright joy in an amateur's heart, it is the pleasure of communicating with an operator
who really knows how to send and how to receive. Aim to be one of these.

Copyability

How fast can you copy? Even for ahighly skilled operator thisis almost wholly dependent on
the sender's quality of articulation -- his rhythm, spacing and keyer weighting. One of them said:
"I can read a super operator at 50-wpm, but there are some hams | strain to copy at 10 wpm -
some old timers hard to copy because of bad habits." The key to high-speed reception isto
recogni ze the pauses between letters and between words. This means that the sender must not run
things together. It is this split second it is the space which gives the time needed to get the mind
set for the next word. One of first things that often happens when we try to send faster isto run
the letters and words together. For example, when "of" comes out "dahdahdahdididahdit”. We
can learn to read that stuff, but when longer and less familiar words are sent and word spaces
also are neglected, we can quickly get lost in a maze of letters, which make no sense. (It seemsto
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me that as speeds get really high fewer and fewer abbreviations are used.)

Fast Enough to Communicate Satisfyingly

It is possible to creep along at five wpm, the minimum FCC amateur qualifying speed --
communicating, but just barely. Many hams in the past found lots of enjoyment plugging along
at ten wpm, which for many years was the minimum requirement for an amateur operator's
license. Perhaps a mgority of hams have found 15 - 18 wpm to be comfortable, adequate and
quite pleasant to satisfy their desires to communicate.

Back in the days of landline telegraphy sixteen wpm was considered the minimum to qualify a
new operator, while 25 - 30 was considered a "standard" range of speed. For very many years the
ARRL bulletins have been at 18 wpm, which is a comfortable speed for most of usto read and
copy. It should be clear that speed, in itself, should not be an object, but rather proficiency and
ease of operation. (One does not usually buy aracing car just to drive to work each day.) On the
other hand, when thereis alot to say, or when there is a need for extensive personal interchange,
aminimum speed of 25 - 30 wpm is really needed to keep the thought moving.

From listening in the bands it would appear that in the CW mode this speed range seems to be
very common. Even when one is contesting, and ragchewing is out of the question, if one moves
too slowly, heis going to have a rather low score. But here also, speed, initself, is not of much
value: intelligibility and accuracy are required, and correct call signs, etc., are vital for
qualification. There must be a balance.

All through the history of telegraphy, from almost the earliest days to the present, there has been
the challenge for speed. The high-speed skilled operators achieved a sort of prestige, which was
salable and commercially was rewarded by higher pay. The beginner and the plug were looked
down upon with more or less scorn. But as radio amateurs, CW is one element of our hobby,
something we do because we like to do it. We are subject to neither monetary incentive for
proficiency nor threats for mediocrity. It is our own sense of need and desire that motivates us.
Those among us who can race along at buzz-saw rates should not look down upon the rest of us
who are content to enjoy lower rates, and we slower guys, in turn should not despise the
newcomer, the handicapped or the ham content with thirteen wpm. We don't have to
communicate with those above or below our state of proficiency unless we want to. So, the word
we ought to emphasize here is "proficiency"” -- proficiency at a speed that satisfies our enjoyment
-- apleasant speed which we feel is comfortable and satisfying.

The Proficient Operator

Heis"at home" with the code up to his limiting speed. He is quite comfortable sending and
receiving in this range and except for excessive QRM and QRN feels no sense of strain. To him
or her the code isjust another, and particularly enjoyable, way to converse. He understands what
he hears without any particular effort, and of course he hearsit aswords, not just strings of
letters. Some of our best-written examples come from the old wire line RR telegraphersin small
stations across the country.

These men (few women held such jobs because of the other duties required) also had
responsibility for delivering train orders to the train crews, maintaining RR property associated
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with their stations, operating the semaphore signals and track switches for passing trains,
answering customers' questions, selling tickets, handling baggage and freight shipments, etc. In
short, telegraphy, while of great importance, was but one aspect of their jobs. They were not just
sitting beside their sounders waiting for something to come through on the line. Their ears were
attuned to the sounder, and they would have to be ready to interrupt other duties if something
important was heard. Their sounders were continuously on the line and they could and did hear,
amost unconscioudly listening to everything that was said to anyone on the line: they knew
everything going on. (It was like a big party line.) Very many skilled radio operators of the past
and present do the same thing.

One of them who operated commercially for many years and was also a ham wrote: "During my
time as a RR telegrapher, and as a[radio] operator, | could and can do several other things while
still knowing what is going on the wire or on the radio. As a matter of fact, right now, | have 20-
meter cw on and | am fully aware of what is going on, who isthere, what they are saying, etc.,
while writing this letter. With speeds of up to 30 - 40 wpm, | have aways been ableto carry on a
compl ete conversation while copying the code on amill, servicing the message ahead of time,
etc., etc."

Set Your Own Goal

So, how high should you set your goal of speed? - Set it to meet your own temperament and
desires, what you think will be comfortable and enjoyable to you. Set it realistically -- not so
high that you get discouraged by how long it takes to get there. But not so low that you are
unable to enjoy much that is on the air, available to be read or copied. If you feel challenged to
go to the top, fine, but maybe you should divide it into stages of growth along the lines suggested
here.

Ted McElroy, long the code speed champion and ateacher, said that 25 wpm is an easily
achievable and reasonable goal -- one who can handle this speed comfortably is a"good"
operator. But if you can read or copy at 30-35 wpm this added margin will allow you to correct
for errors, static and other kinds of interference or losses, as well as widening your contacts. We
have tried here to lay out for all to see what has been done and what can be done. Pick what you
yourself want. Y ou don't have to keep up with the fastest Joneses you may hear.

First and foremost, have fun: enjoy it. “Good" operator? "Skilled" operator? "Expert?' " Super-
expert?' Up to some point each stage brings increasing pleasure as one becomes more and more
free from conscious effort. Reaching higher speeds will turn out to be easier than you might
suppose. It ismostly a matter of right approach and practice, continuing what we have already
started. Y our rate of gain will depend mostly on how you go about it, and will be more or less
proportional to the square of the time invested. What do you want?

Shortening Things Up

At too low a code speed it takes so long to say thingsin ordinary English that it may become
tedious or even boring. This can be amajor roadblock to the real enjoyment of slower cw
operating, but it is not the only reason for tedious QSO's. This can be partly overcome by certain
shortcuts. In the early days of wireless, code speeds were necessarily slow for a number of
reasons, and so three ideas were borrowed from landline telegraphy to help speed things up:
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o gpecia signas -- including the special three-letter "Q" signals providing short forms for
common radio communicating needs,

» omitting words not really necessary to convey the sense,

e using standard or easily understood abbreviations.

"Q" signalsalow usto cover alot of ground with only three letters. If they are followed by a
guestion mark, the sender is asking a question; without it he is making a statement. "QTH", for
example, says "My locationis...", while"QTH?" says "What is your location?" (It is a waste of
timeto send: "My QTH is..." aswe sometimes hear, or "What is your QTH?") Seethe ARRL
Operating Manual for alist of the most useful of these. (A similar but much more extensive set
of special commercia three-letter signals was once devised, called the "Z-code." This system
never attained wide popularity, but it is much easier to remember.)

In most sentences certain words can be left out completely without altering the meaning of a
sentence. Words such as"I". "the", "that", etc., can often be dropped without causing any
confusion. Several words or a whole phrase can often be ignored without detracting anything of
importance. These were the kinds of things commonly done in writing commercial telegramsto
reduce the cost.

Various kinds of abbreviations, a sort of shorthand, have been in common use over the years.
Many of them were used extensively by people making brief notes, etc., others were devised by
old time telegraphers for their special purposes. Severa different schemes have been devised to
form them:

» short words may be represented by their first and last letters: e.g. "now" by NW, "would"
by WD, "check" by CK, etc.

» short words may be spelled "phonetically”: e.g. "some" by SUM, "says" by SEZ, "good"
by GUD, "because" by BECUZ, etc.

» other words may simply omit all their vowels and just use the consonants: e.g. "letter” by
LTR, "message" by MSG, etc.

» eadly suggested parts of longer words may be represented by asingle letter: e.g. in
amateur practice "transmitter" may be sent as XM TR, "weather" by WX, "distance" by
DX, etc.

» those who handle considerable message traffic have devised some very brief forms, such
as"aa' for "all after".

Amateurs must, however, remember the government regulation that we may not use secret codes
or ciphers -- our communications must be open, which means something generally used and
understandable. (The old Phillips code, for example, would qualify because it is public
information.) The older handbooks contained lists of the more common abbreviations, a sort of
standard list. Some were for general use, others were for handling heavy message traffic, etc.

When commercial telegraphers were sending press (news) at relatively high speeds they used a

very extensive set of abbreviations called the Phillips code. Here the sending operator translated
many of the words and phrases of a news dispatch into this code, and the receiving operator
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retranslated them back into normal English as he copied the news. This procedure reduced the
total number of letters to be sent and received by around 40% (estimated from samples given).
When speaking of the speed of press dispatches this factor must be factored in (the counts were
based on normal English spelling). Some of the Phillips abbreviations were adopted by amateurs.

The important thing about using abbreviations is that they must be obvious to the receiving
operator. That means they must be common words in normal amateur or everyday use. We must
use common sense with them -- not overdoing it or using them excessively, just being careful
that they will be understood. Refer to Chapter 27 for examples and lists of abbreviations.



Chapter 7
Listening or "Reading"

"Copying in Your Head" Just listening to good code sending is perhaps the very
best way, both to learn the code and to advance in skill.

It issurely the simplest and easiest -- no distractions -- you can give your whole attention to just
listening to and trying to understand -- no struggling to write at at the same time. Isn't that the
way we all learned our language? Watch how little children learn.

Listen!

Many experienced teachers consider that just listening to good code without writing anything
down isthe very best form of code practice at all stages. It serves anumber of purposes.

First, it keeps our attention to the fact that code is sound, and we are learning to recognize the
sound patterns of each character and of some words. Second, and very important, it helpsto
reduce any tension associated with getting every letter written down (no distractions) But there is
more -- it helps us get very familiar with using the code.

So, listen, listen, listen to improve. As soon as you have some mastery of the alphabet, start
listening at every opportunity to good sending, even while doing other things that do not require
your close attention (e.g., cooking, eating, working with hands on routine things). Don't think
you need lots of new recordings. Remember that: "To repeat often isto learn.” Replaying of the
same familiar materials over and over, day after day, is especialy helpful if you do it creatively,
really listening to it. Play them over and over, paying close attention, trying to understand. As
you listen, let your mind be open and receptive -- intent on listening to each signal asit arrives.
Not anticipating or trying to remember what it said before. — So, let yourself get familiar with the
code by taking some time every day to relax and enjoy just listening to good CW.

Thiskind of listening is listening creatively, constructively, as it comes aong. This has severa
distinct advantages, not the least of which isto take away any tension or strain -- you know what
it istalking about -- you are aready familiar with it in general and you feel more comfortable
with it. And -- you are getting really familiar with the sound of code -- it is becoming
increasingly meaningful to you. So, you can benefit greatly by listening to the same things over
and over in this constructive way -- just listening as it comes along. But as you advance mix in a
pattern of new and unfamiliar recordings, too. The new material will become easier and easier
with thiskind of practice. Y ou can make your own recordings: -- afew ARRL bulletin
broadcasts, quality QSO's -- Bible passages are good -- or other text material and play them back
over and over.

Especidly in the early stages of receiving, when things go very slowly, and often again when
you have gained considerable skill, the mind may tend to wander off somewhere else, or go
galloping ahead (jumping to conclusions). As you listen, hang onto every letter, word and phrase
-- hang on like aleech (that is, concentrate on it), really listening to it. (This aso helps; take off
any strain, knowing something of what is being said.) Remember that in practical
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communications, when we listen to the radio, the signals are here and then gone and cannot be
brought back unless they were recorded. Y ou are learning to get so familiar with the sound of
code that doing it right the first time will be easy. Easy familiarity will help us to do that.

We are more likely to rush ahead when we are fresh and aert. Don't let your mind try to outrun
the sender. We must resist |etting our minds wander off, or anticipate, or pause to try to figure
something out. Some of us do thisin normal conversation and reading, but we need to be
especialy on guard against thisin code reception. Don't let it become a habit with Morse. Aswe
listen, we need to disconnect all conscious analytical processes, and instead maintain an eager
readiness to receive -- to hear each letter, word and phrase as it comes along, willing for it to be
whatever it will be. That means we hang on to every letter, word and phrase as it comes along,
ready for the next one. Listen, keep listening and want to understand. Let's develop the desire
and feel for doing this. There is no need ever to become embarrassed (or panic) because you can't
read or copy everything you hear.

Whatever You Miss, Let It Go

Am | afraid of losing something? | must let go of that fear, and relax and learn to trust the mind
and to enjoy listening. It isafact that the less hard we try, the better we will receive. Don't ever
stop to try to figure out something you didn't catch. Keep following the sender -- keep listening
and you will soon be getting enough to make sense out of every sentence, and in time you will
get al of it. But even when you are quite good there will be some words, which don't make sense
at first -- in most cases you will make sense out of it as you go on following the sender, and
without even trying. The context and redundancy both help fill in the gaps -- just keep focussed
on the signals. (And don't forget that the sender sometimes may have made a mistake.) If you
have learned only to write things down, it will take some practice to learn to "copy in your head"
without writing. Listen to understand. Keep listening, not worrying about losing here and there.
Soon the signals seem to be slowing down as they parade before your mind or "inner eye" as
meaningful words and phrases. Learn to listen for whole words, phrases and the meaning of
messages rather than single letters.

"Throw Away Your Pencil!"

Many an old-timer has always copied down everything he receives: he has never learned to sit
back and relax and just enjoy conversing. He needs to throw away his pencil and learn to enjoy
listening for listening's sake. Many a newer-comer likewise feelstied to his pencil and paper out
of fear he may miss something if he doesn't get it all written down, every letter of it. This creates
atension, astrain that impedes the normal functioning of the telegraphic "habit" of mind.
"Throw away your pencil and enjoy just listening” is good advice.

Concentrate

In receiving, we must learn more and more to shut off all distractions and concentrate our
attention on the signals we are listening to, what is being said. We need to learn to center our
attention consciously on the signals and ignore all else, until it becomes a habit -- automatic.
Prepare yourself to do thisimmediately before starting to listen and whenever there are lulls,
Make it a habitual mental clearing-for-action, so you can pay attention solely to the signals you
hear. When we are interested in what we are hearing thiswill help us concentrate. So let's want
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to know what is being said -- yet not so intensely interested that we begin to guess what is going
to be said and miss out on what is actually being transmitted.

An agent who was responsible for hiring shipboard operators was himself a dyed-in-the-wool cw
operator. He connected atelegraph key in his office with abuzzer in the waiting room. Then
whenever there was an opening, he would send an appropriate name from his prospect list in
Morse code. If the man didn't answer promptly, he simply skipped him and went to the next
name. He believed that a good shipboard operator should be aert, able to respond to cw. Isn't
that an interesting way to get a good operator? -- Is he listening, alert?

Learn To Hear Words As Words They Are The Building Blocks Of Thought

As you become more familiar with the code alphabet, you will soon be hearing letters easily
enough -- it istime to begin to think in terms of meaning -- that means starting to hear words
instead of strings of letters. But as speeds go up, thereisalimit to our ability to spell out words.
Our next goal isto hear words. Let each word or code group develop on the internal monitor
screen of your mind. Begin to develop sound consciousness of words. This does not mean you
have to relearn words, but only change your approach from visual to sound. Practicing with lists
of words, replaying texts or QSO's -- this kind of practice can help you gain that familiarity with
words commonly used.

Thereisalimit to our ability to spell words out mentally and remember them. As long as we hear
only letter-by-letter, we almost have to copy them down to understand what is being sent. To
hear code as we talk, we have to learn to hear words as words -- that makes the code readabl e or
"conversational," and not just short or long strings of letters. Thisis stage two. If you have
learned to hear and think of at least some of the 100 most common words as words, you already
have taken the first steps. Words are the building blocks of language, so we need to begin to hear
not code or letters, but more and more in words as perception units. (Step three, the expert stage,
isto learn to hear more by ideas -- total content -- than by words.)

How Can We Learn To Do This? Listen For Meaning

When we begin to hear and send in words instead of individual |etters our receiving ability and
speeds are going to improve. That is part of our goal in making the code more useful and
enjoyable. Hearing words instead of strings of letters will make speeding up natural and easy. It
will require some practice and effort. The mind has to be pushed, but not too hard. Let'sdo it the
easy way, in short practice periods. Learning to recognize whole words becomes an automatic
process of decoding, something that lets us understand as we hear. Thisis no big job -- the word
"the", for example, is no longer than the number 9.

Start learning to hear common short words until they have become indelibly fixed in mind as
word sounds. Learn to read by words as readily as you recognize letters. First learn to hear
common short words over and over until they have become indelibly fixed in mind as word
sounds, as if someone had actually spoken them to you. Extend this to longer words by such
methods as the following, which some people have found helpful:

A "MENTAL SCREEN" islike atypewriter writing -- visualize atypewriter or blackboard on

which writing out each word as it comes, writing it along letter by letter along the line, or like
one of those lighted display signs where the words walk slowly across the screen. Let each word
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develop on the internal monitor screen or blackboard of your mind so you "see" it being written
in context. Try "projecting” the letter or number, etc., for split second on your mental screen as
you listen to it to encourage instantly "seeing” it in your mind when you hear it. Learn to write
on your mental blackboard. This helps focus our attention on the signals forming words and
learning to "see" them as words. Let you mind be blank as you listen to fast code, and soon the
letters jump out at you.

Some have found that PHONICS can make comprehension and speed building easy and natural
thisway: --. Relax and think of the sounds of the code letters, not as letter names, but asthey are
pronounced in words. Like this -- while the word "west" is being received -- as each |etter comes
along one after the other say out loud, or to yourself: "wuh, wuh...wee, wee...wes, wes...west",
progressively building up the word in mind by sound. This makes it easier to hear their sounds.
Sound them out one after another as they come along until we get syllables and finally the sound
of the whole word itself. It teaches the mind to decode the dit-space-dah patterns and
combinationsinto their sound values, the way we hear words.

This system doesn't work perfectly, of course, because English is not written in a perfectly
phonetic way. Some of the letters are "silent”, likefinal "e." Let the letters combine into words as
you hear them in code, much as we recognize words as we hear their sounds Y ou can help by
practicing with the common letter combinations (br, gl, ng, etc.) and syllables (com-. ex-, inter-, -
ment, -ing, -tion, etc.) to get familiar with them. Reading whole words this way then becomes a
process of decoding from something we hear in bits and pieces into something we hear and
understand as meaningful units. It even can help with abbreviations. Y ou may liketo try this
approach and let it become automatic. When we have learned to hear words as words, we can
often also mentally correct a sender's errors or signal drop-outs while listening.

The importance of PROPER WORD SPACING should become more obvious now. It givesthe
mind a split second to make sense out of the stimuli it has just received. Those word-separating
spaces are vital. The following exercise isworth atry -- as soon as you recognize aword by the
space which followsiit (if the sending is not too fast, and the spaces between words are long
enough), try saying each word out loud (or mentally to yourself) as you recognize it. Y ou may
want to make up some practice materials, which leave wider spaces between words to alow time
to say them. (It may also be useful to practice this way with short groups of numbers, such as 2
or 3 digits.) Notice how, as you listen, the silence before says, "start here" and as the following
space says "it isfinished", sort of islands of rest. That is why gaining familiarity with the sound
of code wordsis so helpful. It makes the word a meaningful unit, and you get to feeling easy
about receiving what makes sense. The more words you are familiar with the easier it isto
receive. It banishes tension.

One ham put it thisway: "the code just flows into my ear and comes out as words.” Just as we
have learned to let the mind recognize each code character and present it to us consciously and
automatically, now we must take that next step and trust the same mind to store these letters and
put them together into words without demanding to be conscious of the process and "hear" each
letter individually. We have to learn to let our subconscious mind present us with the words they
form. Aslong aswe insist on recognizing each individua letter, we are interfering, meddling
with our normal habitual mind's functioning, and misdirecting our attention.
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The goal isto learn to listen to the code as you would to the spoken word. Eventually the sound
will trigger your consciousness just as the spoken word does and then, when you can do this, it
will also be easier to copy it down.

We Must Listen At Higher Speeds To Improve

To improve we must begin by listening at a speed higher than we are comfortable with, in order
to get used to it and speed up our recognition. We ought to listen at different speeds, both slower
and faster than we can easily read. We need to be flexible -- to avoid staying at any one speed
too long at atime. Along with this, let's practice listening to lots of standard English at speeds
close to our limit. Thislimit should keep going up as we continue to practice thisway. A total of
a half-hour a day spent just listening at speeds we can barely follow will work wondersin a
couple of weeks. Listen as you would at a concert, enjoying it as you go.

Sometimes we should pick speeds so high that we can only make out a character here and there.
Thiskind of listening will quickly help usto begin to get more and more. Small words will start
jumping out -- as soon as they have been sent we will know what the words are, although we
didn't consciously spell them out as they were coming in. We need to continue this kind of
practice, and soon we will be getting enough of each sentence to make sense out of it. Learning
IsVariable. Some daysyou'll do better than others, but don't let this trouble you -- that's normal.
All of us are like that for awhile at each speed.

Y ou will discover that sometimes you can read several words solid, and then not be able to read
anything more than aletter here and there for some space. All thisis part of normal learning.
Keep on listening: give the incoming signals your undivided attention and keep relaxed, as
though listening to afriend talk. Soon you will be catching not only small words, but longer ones
... until you are getting it all. You will discover, with practice, that the signals, which were too
fast before, will seem to be slowing down as they parade before your inner eye as meaningful
words and phrases. -- An interesting example is the blind amateur who could copy 35 wpm, and
came across some code practice and listened. He lost aletter here or there, and then was startled
when they said it was 55-wpm practicel

MISSING WORDS, LONG WORDS, DECAPITATED WORDS and BROKEN WORDS
Static, interference or fading can momentarily wipe out aletter or two, asmall word or part of a
longer word. Momentary inattention (due to mental fatigue, distraction or something else) on our
part while sending or receiving can do this, too. When aword is decapitated the first severa
letters are missing. This makes things particularly difficult in English, because word beginnings
are so important for us to be able to make sense of aword -- and worse, thisis often the accented
part. In fact, when we can get the first several letters of aword don't we often know pretty well
what the whole word islikely to be?

When reception is solid as we are just listening, some strange things may happen: alittle word or
thefirst part of along word comes along which seems unfamiliar -- has no recognizable shape --
and we stumble a moment trying to make sense of it. This tends to blank our minds against
hearing the next few letters and then we are likely to lose the what immediately follows, in the
case of along word, the whole word. At other times our minds sometimes seem to go into
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reverse after the first few letters of along word, then misses a couple of lettersin the middle,
tries to pick them up, and finally loses the whole word.

How to can we stop this? We mustn't let missing out first part of aword distract us so that we
stop hearing the rest of it. -- How can we prevent this? Is part of the tension caused by missing
out or losing first part due to recognizing atime gap with nothing recognizable to fill it? -- We
may be able to recapture long words if we just keep on listening. (When we are copying we can
often fill it in afterwards from the context.) A broken word (interrupted, disjointed) results when
the missing letter (or letters) occursin the middle of the word. Sometimes this break is due to the
sender who inadvertently hesitates an instant too long between two letters. In either case, the
space between letters is too wide and our minds interpret this as a break, marking it as the end of
one word and the beginning of the next. Since it doesn't make sense, we realize something is
wrong and wonder what word that last group of letters was. (Let this be awarning to avoid it our
own sending.)

When awrong letter (mis-spelling) or a non-character is sent or aword isleft out it may distract
us in much the same way. Really, isn't this much like amisprint in reading? Don't we often skip
right over amisprint or missing word and hardly notice it? How do we do that? Isn't it because
we understand it in the context? Can't we learn to do thisin telegraphy aso? -- Where one or
more |etters or even words are wrong or missing, can't we often fill them in correctly? We can
learn to do this for missing or extra dits, etc., mentally correcting them as we listen. Aswe have
emphasized before we must just let it go and keep on listening. If we pause try to figure it out at
this point, it will divert our attention from reception to analysis, and seriously disrupt with our
automatic reception as we try to make sense out of it. Frequently we discover that aswe go it
will clear itself up.

First, we must keep focussed on the incoming signals without struggling to make sense out of
them. TRYING to make sense is a conscious activity, interfering with the automatic mental
functioning. A sense of concern isinvolved - concern that we won't be able to remember the first
part until the word is finished, or that its beginning is peculiar, has no recognizable shape (e.g.
technical or medical terms), or that it is going to be aword we won't be able to recognize at all
(doesn't seem familiar). For many words, one way to help isto get familiar with the common
prefixes and suffixes so that they are "heard" as unitsinstead of separate |etters. We must learn
not to let conscious thought block further reception.

On-The-Air Listening

When we listen on the radio, static, fading and interference tend to slow us down. Under these
conditions high quality sending (accurate timing) will get through far better than sloppy sending.
But there are certain adjustments or changes which can be made in our receiving equipment
which will help: e.g. the use of RF and audio filters, changing the tuning of IF amplifiers, etc..
These will help separate signals and reduce noise.

Static and irregular non-signal types of electric interference can often be reduced by turning
down RF gain and increasing AF gain to bring the signal up. Some noises can be canceled in the
brain by using headphones wired so that they are out of phase with each other. Dual-diversity
reception can greatly reduce or eliminate fading, but this requires a major equipment change: two
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separate antennas and two identical RF front ends are necessary. The ear is an excellent
discriminator of CW signalsin QRM, noise and other interference, much superior to any
equipment available today.

We can train our ears to minimize interference by focussing our attention to the one signal we
want to hear. The musical pitch and quality, so long as two signals are not identical, can help us
separate them, while the speed and style of sending aso help greatly to separate the one we want
from the other. In addition, the ear can be trained to read incredibly weak signals in the midst of
strong distractions. Some operators have learned to get almost 100% copy in spite of all these.
Some have found that by listening in the dark, or closing their eyes, they can focus more sharply
on signals, which are in the midst of interference and other distractions. Y ou may want to try it
and seeif it helps you develop or improve this skill. Finally, sometimes writing it -- copying --
may help usto concentrate.

Any experienced telegrapher, regardless of what he is doing, effortlessly hears
what is being said on the air or on the wires.
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Chapter 8

Copying - Getting it Written Down

This is really an extension of Chapter 7 To the principles given there add these: If
you are going the easy way, copying is the next step after "listening" -- advancing
in code skill by adding the new action of writing it down.

What we hear as letters and words are now to be written with pencil and paper or with
typewriter. It islearning to co-ordinate ear-to-mind-to-hand. Copying by hand exposes all the
senses to what you are hearing, and it is nothing more than listening to and writing down what is
being received. An old 1854 book on telegraphy described it as "taking dictation” -- at first letter-
by-letter, later as word-by-word, etc. That is agood way to think of it. So, hunt up that pencil
again. Operating ability is measured by copying: if you don't write it down -- putting down
everything you hear exactly as you hear it -- you aren't copying.

A skilled operator istrained to copy what he hears 100% perfect. . Most people can learn to copy
with a pencil up to about 25-wpm (afew can reach 35, rarely 45), but above that speed almost
everybody needs atypewriter ("mill"). (On atypewriter it may also be done "mechanically" by
direct ear-to-typewriter-key transfer without processing it through the letter stage to the
typewriter key. -- See later in chapter) Remember - don't try to do more than one new thing at a
time. Y ou aready know how to write. When you copy by hand, make it easy by writing the way
you usually do. For example, don't try to block print unlessthisis natural and easy. Likewise,
don't try to copy on atypewriter ("mill") before you have learned how to touch-type.

While most of uswould like to know what we are copying as we copy, thisisn't necessary. It can
become so automatic that we copy something correctly without realizing what we are copying. (I
usually like to know what | am copying, don't you?) People who do these things well do not
struggle with them -- they have learned so well that it has become second natural for them.

Hereis an interesting example of copying properly: - One night, as | was copying mixed groups
in avery relaxed manner, and feeling quite comfortable with the code, | asked my friend if he
would speed up to 25-wpm from the 20-wpm he had been sending. He started sending them at
25-wpm, and | was vexed at his misunderstanding, but began to copy anyway, wondering why he
was using voice to send these smple data. -- VVoice? What voice? He was sending clear code
with letter-number combinations at 25-wpm and | was copying it easily." Aha! The listener was
now thinking in terms of letters and numbers, not as code characters at all. He had become
proficient.

To copy just WRITE DOWN what you hear, everything you hear -- not what you think your hear
-- and you will make progress. The faculties of hearing and understanding code signals work best
in learning to coordinate this way to create a useful copying ability.

Practice with Familiar Text Helps

Asin listening, this helps by dispelling the fear of missing something, because we aready know
what it is about. By using things, which we have read, or recorded materia we are already
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familiar with, we feel more comfortable. When we know, at least in general, what it's about or
what it says, we know what to expect and not worry about not understanding and losing out. It
helps build confidence in learning to copy behind. The more familiar we are with what we are
copying, the easier it al becomes. This confidence will begin to carry over into receiving new
and unfamiliar materials also.

Pay No Attention to Any Errors

Condition yourself to copy what comes easily. Asyou practice, copy everything you instantly
recognize and pay no attention to any errors -- just forget them and go on. If You Miss
Anything Just Go On -- Let it go, forget it and keep going on. Train yourself to leave a blank
space and go on, because if you stop for even an instant to puzzle over asignal you didn't
recognize, you will miss at least some of what follows. We must condition ourselvesto do this.
After all, were learning.

The holesin your copy will gradually fill up and you will be keeping relaxed while you go, just
leaving blanks for each missed letter or word. (However, characters we habitually miss do point
out what needs more practice.) Remember also that we may sometimes mis-hear, or mis-identify
acharacter or aword -- and aso it is always possible that the sender may have made a mistake. -
- Count these things as of no importance, and keep at it until you can do it easily. Don 't work so
long at atime during these learning stages that you get tired or bored. Use awide variety of
material and choose it to be as interesting as possible.

One student, speaking of ARRL practice materials, said: "I made more progress in learning code
in weeks than | did in years previously, because it is more interesting to copy and understand
solid copy.” Some practice copying random 5-character groups is good in the early stagesto
make sure we are recognizing the characters correctly and to prevent anticipation, but because it
is meaningless it soon tends to become boring. -- Too much of this may also lead the mind to
expect abreak after each five letters when we are trying to copy normal English. This has
happened! (Practice with "Backward English” -- provided in some computer programs -- is better
because the letter groups are of variable length and have normal letter distribution.)

IF YOU WANT TO BECOME MORE PROFICIENT

Who Doesn’'t? If you are able to copy every letter, you are not learning -- but if you are only
getting two letters out of every three, or four out of every five, your mind will be motivated to
get that extraletter. Thereis aways some speed at which for the time being each of usfalls apart
-- so what? It need not become a barrier. If you want to become more proficient, don't practice at
such a slow speed that it becomes a fixed habit.

Keep trying in short bursts of not over a minute or two at atime at higher speeds 2 - 5 (or more)
wpm faster in order to force the mind to respond faster -- it will. Thisis especially important
when we are at a speed where we getting about 95% of it, so that we don't become satisfied to
stay there. It is often best to begin a practice period, when the mind is fresh, at a speed too fast to
get more than about half of it, and then slow down. -- Keep moving up faster to improve,
because then copying at alittle slower speed than your maximum will become easy and
enjoyable. Alternating with some practice at 2, 5 or more wpm above your limit for brief periods
will challenge the mind, then dropping back alittle will show you are really improving. Every
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operator soon devel ops enough awareness of what he iswriting down, that he doesn't need to
wonder whether it is copied correctly.

In The Beginning

If you begin copying early, you will be copying letter-by-letter, sticking close behind the sender:
you hear the character and write it down, then forget it and listen to the next and write it down,
and so on. But to copy thisway for very long, in step with each letter being sent, tends to tense
us up. It becomes tedious and tiring because it is meaningless and so much conscious effort is
involved. Then you usually have to read what you have written in order to understand it. (If we
look back while copying we may lose out.) In practicing to speed up copying, try not to stop if
you fall behind, just keep going.

The beginner is afraid of losing something, because he can't get it all down fast enough. Heis
frantically struggling to keep up, "tail-gating” the incoming signals, so as not to lose any of them.
Thisis because heis still not recognizing some characters quickly enough. The problem is made
worse because the characters are received at very unequal rates of speed as compared to writing
them down. Theletters "E," "I" and "T", for example, are the shortest letters, while C, J, Qand Y
are the longest ones. A beginner copying letter-by-letter can get panicky trying to write down an
"E" or other short letter before the next one arrives. It isworse when two E's, or El, IE, TT or
other short letters occur together, and we frantically try to write them down before the next one
comes along. As we advance most people can copy letter-by-letter up to about 25 wpm or even
faster, but above that we simply have to find a better way.

A Better Way -- Copying Behind

The first step to making copying easy isto learn to copy behind. That means training the mind to
act as a buffer, or short-term memory, between hearing the incoming signals and what we are
writing down. Several characters or words are automatically held in mind after hearing them and
before writing them down, meanwhile continuing to listen to the next ones coming along. This
helps smooth out the uneven rate at which characters are received as compared to writing them
down, and also it relieves the mental strain of copying. It serves as a cushion. In thisway we can
also make much better looking copy and can even capitalize proper names as we hear them.

Copying behind is another good way to beat anticipation. It puts a premium on listening before
you write A good operator seldom starts writing aword down until it is completed. By starting
out using things, which we have read, or recorded material we are aready familiar with, we feel
more comfortable. When we know what it's about or what it says, we know what to expect and
not worry about losing out.

Above about 25-wpm, we need to build up vocabulary of at least the most common words and
syllables. Practice waiting until a syllable or short word is finished before starting to write it
down, then try it for two syllables. Writing down more than that behind what has been sent may
be risky -- the word may turnout to be longer -- unexpected letters may still be coming and
surprise you, making you miss them or even more (If you're still going at 40-wpm you will have
to copy word by word.) Some people seem to develop this ability without any special effort as
they progress. But for most of usit just doesn't seem to come at all without some help.



How can we learn to copy behind? Is there something we can do specifically? There certainly is.
Hereis one way to begin: start out with random two-character groups at first, until you get the
hang of it, keeping the spacing between groups wider than normal. Listen until both characters
have been heard before starting to write them down. Asthis becomes easier, try groups of three,
then of four and if you wish up to five or more. Practice also with decreasing spacing between
groups until it is normal. Another approach with any kind of text, isthisway: listen to the first
character, but wait until the next one has been completed before writing the first one down; write
down the second one after hearing the third one, etc. Then increase the number of intermediate
characters between hearing and writing to two, then three, etc., as far as you wish.

This kind of practice should be extended to include short syllables and short words (such as the
100 most common words), in each case waiting until the whole syllable or word is completed
before starting to write it down, and while listening to what follows. To extend this to more than
acouple of syllables or short words can be risky, because, as noted before, something
unexpected may come along and throw you off balance, and cause you to miss some of what
follows.

An interesting example is this comment (from the time when a government inspector had to test
each individual applicant for an operator'slicense): - "l can remember the benefits of copying
behind. The inspector giving the test started and sent "of* and then added an 'f." | immediately
thought of 'off' and got set for the next word, but to my dismay, without a pause he sent an 'i' and
so immediately | tried to outfox him by prewriting the word ‘office’ To my consternation he kept
on going with 'cia’ and | quickly revised my thinking to 'official.' But | was wrong, because he
finally ended up with the word 'officially." Listening first and copying behind are beneficia." So,
copying aword or two behind isaleisurely pace, but too much more may produce some mental
strain, especially if an unusua word comes along.

Copying behind has many advantages besides making it easy. It allows us to make a neat,
finished-looking copy with a proper appearance, capitalization and punctuation. When it is at
speeds well below our limit, it gives ustimeto fill in gaps and flaws due to static, etc., and to
correct errorsin sending. Context can help. (Numbers, however, have no context and generally
must be copied without delay.) The purpose of copying behind is to relieve the mind of the
compulsive pressure, the strain, of keeping up letter by letter.

Most high speed operators who have discussed this subject tell us that we need not copy more
than one or two syllables or words behind, and in fact as speeds go up thisis about the safe limit.
(Some experts, such as Ted McElroy seem to have been able to copy 6 or more words -- even
whol e sentences -- behind with no trouble at all, but most of us probably cannot.) Copying letter-
by-letter forces one to write with conscious effort and this in turn blocks our attempts to copy
behind.

What Makes Sense Is Easier

We can hold in mind only afew individual numbers or random characters at a time because they
usually have no coherence, no meaning - they don't make sense as syllables and words do.
Words and phrases are much easier to remember than a string of letters or numbers (or a call
sign) because they form meaningful groups, not alot of little unrelated pieces. Thisis why
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Walter Candler, who in earlier days taught many operators to become experts, was convinced
that learning to hear words as words was essential for efficient copying behind. (He was a strong
proponent of listening practice.) We can learn to copy by words as readily as by |etters. For
example, the word "the" takes no longer time than the number "9."

Copying behind by syllables, words and even by longer expressions is merely an extension of
this. If we build up our working vocabulary (word-familiarity) as already discussed in Chapter 7,
listening, thiswill help us agreat deal. As speeds go up you will find that, by around 40 wpm
you're copying word by word and by 60 wpm (if you go that far) it will be more like copying
phrase by phrase.

Old time telegraphers used to say that their "alphabet” was words. That is, they had awide
working vocabulary of words that they instantly recognized when they heard them. When they
heard aword coming in on the line in code, they heard the word, not the individual |etters, unless
it was some proper name or something unusual that they had to spell out. They had a familiarity
with words. That iswhy one of them, who also was a well-known teacher of Morse code, said
that by listening and re-listening over and over again to the same recorded code tapes of regular
English text, thiswill help usto become intimately familiar with the words -- that is, over-
learning. We need to get familiar with words as they sound in code.

Conquering Our Fears of Losing Out

Law 3- if you miss something: condition yourself to skip it. Keep copying everything you
recognize instantly and easily and shrug off the holes left over. Y ou'll soon be surprised to find
the holes gradually filling up. If you are frightened you lose much of your ability to copy code
well and --surprisingly --your sending speed also tends to go up (as much as 25%). The parts of
brain that copy normally are pretty much shut down.

At first it may not be easy to let go, and allow some characters or words, which we can't quite
consciously identify, pass by. That doesn't mean we stop listening or paying attention: it means
we are learning to trust the mind to store them safely in itsimmediate, retrievable memory and
not get panicky or confused because we are not conscious that they are there. So, especially in
practice, if you missafew letters or aword here or there, don't worry.

Overcome this fear by just continuing to go ahead -- including more practice on the sticky
characters -- and you will surprise yourself to find you will recall them. Because our fear of
losing out is the greatest barrier to copying behind, Candler devised some special exercisesto
help us get started with a minimum of strain. It goeslike this--- take alist of short wordsin two
parallel columns, preferably words with about the same number of letters each, and:

a) With pencil or typewriter write down the first word in the first column while simultaneously
spelling out loud the parallel word in the second column, and so on down the columns. (We
may do it again, reversing the column order.) Try it with 2-letter words first, then longer
words till you get the knack of it. -- Asauseful variation, try sending the one word with your
key while spelling the other out loud.

b) Have someone "read" easy printed matter to you by spelling out each word at aregular, even
rate of speed and alevel tone of voice. Don't begin writing the first word until the third starts,
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and keep on two words behind, and then if you wish, with three words behind, etc.
Finally you may repeat it using code instead of voice spelling. Do these exercises slowly
enough that you don't feel rushed or have any fear of losing out. Don't do it too long at a
time: a couple minutes at atime are enough to get the hang of it.

Other Suggestions - Finger Writing

Try some "copying" thisway: -- it as though were going to write, using your index finger
instead of a pencil (or your hand as though you held a pencil), letting it rest lightly on paper
while listening to the code. Y ou may try it as motionless copying, not moving your finger,
"copying in your head" only, or you may prefer to "write" with your finger. Either way, it can
help wean us away from that baby step of |etter-by-letter copying, and graduate us into seeing
several letters or words as a unit in the mind's eye.

Once we've gotten the knack of it, we will discover that visualizing and holding the letters, even
for just an instant, will help usto copy better and faster than the old on-the-edge way -- amost a
reflex action. All thisistraining the mind to dig up the images of words that have already been
sent. It will develop a sort of automatic response: ears, mind, hand all coordinating together.
Remember: to ignore any errors, not to work too long at atime, and -- don't forget: you're just
practicing. So give yourself a chance. In learning to copy on typewriter, go slowly at first. You
may find it easier to use either caps or lower case altogether at first. Until the typewriter became
practical old time Morse tel egraphers copied all messages with pen and ink in beautiful longhand
up to 30 - 35 wpm -- solid deliverable copy, while area good operator using amill later could
take 50 -60 wpm without overextending himself. Most copied 5 - 6 words behind to do this. (OT
bulletin Jn 92 p 13)

How Long Shall | Practice?

Until you have gained considerable skill in copying, avoid working too long at atime. But after
thispoint it is good to practice copying for longer periods without fatigue. When you have
reached afair speed, long copying practice can be helpful because by the time we are getting
somewhat tired, our subconscious mind is trandating the dits and dahs so that we do not feel that
terrific mental strain that is the cause of guessing at certain letters. Under these conditions one
can copy page after page and not be aware of asingle sentenceiniit.

Fading - Static - Interference - Poor "Fists"

In the old days when all ships used spark only it took alot of concentration and skill to copy a
station a thousand miles away when another ship 150 miles away was transmitting. When there
were static crashesit was hard (and they also often sounded like parts of code letters). Learning
to copy aweak station through static and interference and fading is an art in itself, and to master
it takes quite a bit of practice. It taxes the skill of the operator to the utmost, asit is often
necessary to retune the receiver and go back and fill in missing lettersin the copy without
actualy losing aword of asignal that can hardly be read. Signal fading is something to contend
with, but during practice even that may prove to be a benefit to us. Copy what you do hear and
leave a space for what you can't. It can help us learn to ignore lost sounds.

Quality of sending and on-the-air receiving conditions have a marked effect on copyability. An
operator who can copy solid code at 25-wpm may drop to about 15-wpm when static or
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interference is present. Bursts of static can take out gobs of information. Old time commercial
operators copied solid right through static, interference and fading so bad that others had to ask
for repeats, and they kept right on copying when most us wouldn't even have heard the signal at
al. Their jobs depended on it. That is skill, and CW does get through. Some hams have learned
to do thisjust as skillfully -- they have learned to copy signals against intolerable background
noise, noiseto signal ratios of 10 dB or more.

It takes practice and patience to learn to hear the weak stations under the loud ones, but we can
learn to copy a weak station buried under several strong ones. Thisisatruly remarkable ability
of the human operator: to read incredibly weak signalsin the face of strong distractions. It does
take concentration, and the advancing operator should be developing some of it. Bum "fists", bad
sending, is something else again. A skilled operator who can copy solid at 50-wpm with good
quality sending might be able to copy only at 10-wpm with poor spacing, poor rhythm or poor
weighting.

Correcting Imperfect Copy

Holes and errorsin one-time copy can often be corrected, whether they originated in the sending
or receiving (including interference, etc.), by rereading and analyzing the entire message. Look
for key words, clause and sentence boundaries, linking words, etc., for clues. The context can
help greatly in filling in and correcting things. Where aword is strange, ook for the letter which
might have been warped, mis-sent or mis-heard. Examining our practice copy in thisway can
also be avaluable tool and encouragement as we are learning.

Other Observations

At the expert stage where copying is automatic, the most common copying error is said to be
getting so personaly interested in what is being received that we begin to anticipate what is
coming next, and then if it turns out to be something unexpected, we may lose out something.
Learning to copy on the "mill" (typewriter) without knowing what is being copied was actually
used during WW?2 in Africa, when operators were in short supply. Native Africans, who knew no
English at all, were taught to associate each code signal with its corresponding typewriter key.
They quickly learned to hear the character and punch the proper keys, and became quite
proficient.

When making notes just for our own use, we don't need to copy every single letter or word-- we
can use any kind of shorthand or abbreviations we know, such as "rcvr"” for receiver, "ant" for
antenna, etc., just enough to remind us later. The extratime lets us take it easy.

During WW-II many operators found it was no more difficult to copy code by pencil in block
letters at 25-wpm than copying English text at the same speed. Some of those messages lasted
over an hour! But proficiency in copying coded groups can be a detriment to copying plain
language. Coded groups are usually exactly so-many (usually 5) letters long, but plain language
words are expected by the operator to vary in length. When such an operator moved from coded
groups to plain language operation, he often tended to split the words into 5 character groups.
Background music or other soft rhythmic sounds, which do not distract, have sometimes been
found useful to relieve the tedium for high-speed operators making lots of copy.
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98 of The 100 Most Common Words Arranged for Candler's Practice:

go he and how been into great about first their before should am if man any some very other
shall could which little people me an him its then what every these would there on us out
may like than by or not are well more to in but now made will of do was had work must up is
can two when they as be one the over said so at who for have come she our such them it my
has men only that all his time this no we say her your from were upon
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Chapter 9

Sending and the "Straight" Key - Part |

Quality of Sending

RULE ONE: Never send faster than you can send accurately.

Quality must always come first, and speed second. Stated another way -- It is more blessed to
send good code than to receive it. Aim to make your sending as nearly perfect as possible.
Smooth, uniform characters and spacing penetrate static and interference far better than
individual sending styles. We should learn to send so clearly and accurately that the receiving
operator gets perfect copy every time. (Most of the difficulty in reading and copying codeis due
to irregularities in spacing between letters and words. See Chapter 15, Timing.)

"Over 50 years ago as atrainee" said one commercial operator, "l was told that it is better to send
at 20 wpm, and be received 100% the first time, than to send at 28-wpm and waste time with
repeats.”

RULE TWO: Never send faster than you can receive properly.

Break either rule, and you may end up sending poorly formed characters or a choppy, jerky style
that is hard to copy, and establish a habit that will be very difficult to overcome later. Bad
sending is not cured by changing keys, but by correcting wrong mental impressions.

Keying And What It Means

The genius of the Morse code liesin its simple modulation requirements -- only two "states" are
needed: 0 and 1 (binary code). These two states may be any sort of distinct differencesin
condition or quality of the modulation: ON\OFF, and for electrical and audio signals may include
pitch and quality, aswell. This greatly simplifies the equipment required for transmission and
reception. Any form of two-position switch which can be operated at a satisfactory rate of speed
by a human operator or mechanical or electrical device will serve the purpose. For electrical and
radio telegraphic communication the switch may ssimply control the "on" and "off" conditions
(single-pole-single-throw switch).

This opens awide range of possibilities for mechanical designs, the simplest being just touching
two wires together and separating them (which has served in emergencies), to electronic
"switches" which have no mechanically moving parts, but rather control their conductivity
between very high and low values by electronic means. For code transmission we generally call
such switches "keys", "keyers', or "keying devices'. In this chapter we are primarily concerned
with hand keying, that is, using the ssmple up-and-down hand key "straight key". (See Chapter
10 for other types and their use.)

The First Morse Key

Alfred Vail designed the first "straight” key and called it a"correspondent”. It consisted of a
board on which was mounted a simple flat metal strap spring attached to the board at one end
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and on the other end having a small knob on its top side and an electrical contact on its bottom
side. This contact was arranged so that when the knob was depressed it would make connection
with a second contact mounted directly below it on the board, thus permitting the closing and
opening of acircuit. When the pressure was released the spring caused the circuit to open again.
It had no stops or adjustments of any kind.

This"classic" pattern of up-and-down movement has governed the design of al "standard" keys
ever since. Later models have smply been "improvements’, variations and elaborations of this
basic concept.

Recommendations To The Beginner

Sending with any kind of hand-operated key is an art that takes some time and practice to
develop properly. For this reason some teachers today recommend that, if possible, the beginner
start out sending preferably with akeyboard (or code-programmed computer). With akeyboard it
isimpossible to send poorly formed characters. A keyboard is atypewriter-like device, which
produces the code character corresponding to the key pressed. There is no way you can misform
acharacter with akeyboard -- you can only push the wrong button. (See Chapter 10.)

A keyer (see Chapter 10) always produces perfectly timed signal elements and inter-element
spacings. However, the operator must control the sequence of the spacing of |etters and words.
Thisrequires considerable skill and may discourage the beginner. It is easy to send well-formed
characters, but unintended or even non-existent ones may also be created. Therefore it seems
wisest to begin learning to send with either a straight key or a keyboard. (A straight key does
help to reinforce the rhythm patterns of the characters more effectively.) In any event, it iswell
for the beginner to heed the advice of awise teacher who said: - "Do not touch a hand-key at any
time until | tell you that you may."

This advice has atwo-fold purpose:

1) to make sure that the student has an accurate mental impression of the correct sound and
rhythm of the code characters before trying to send them, and

2) listening to one's own poor sending may actually hinder learning (as noted in Chapter 3).

So the best way is not to touch a key until you have developed a good feel for the proper rhythm
of the letters. This usually means by the time you can receive at about 10 -12 wpm or more.
When you begin with a straight key you must have a good feel for timing -- that is, the three
building blocks of code: the dit, the dah and the several lengths of spaces. (Those who have poor
hand control should avoid the use of any handkeys, at least while they are gaining in receiving
skill.)

After you have learned the proper rhythms, sending with a straight-key, whether for practice or
in actual use, sending with it is quite beneficial for building up your receiving ability in al its
aspects. In addition it develops muscular memories which further strengthen our perception and
recognition of characters and words. Constant practice in sending this way does help build our
copying ability. Sending practice also prepares the hand and arm for transmitting over long
periods of time without fatigue. Finger and arm exercises may also be devised to help gain
needed flexibility and strength.
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The "Straight" Key

A standard "straight" key is one having a simple up-and-down movement. In American usage the
key should be aligned so that key lever isin a straight line with the forearm. To contral it, the
operator moves the knob by a pivoting up-and-down wrist motion. (The hand and arm muscles
do not favor the very small movements needed to control key motion.) The design of akey, its
location on the operating table and manipulation tend to vary from country to country, and its
adjustmentsin the final analysis depend almost entirely on the references of the individual
operator. Here we can only give the generalities and some instructions by experienced users.

The American Straight Key And Its Use

The key lever is generaly relatively thin and typically pivoted so that its front section is longer
than the back section, and often droops downward toward the knob end. Its control knob isflat
on top and may have an underskirt (originally designed to protect the operator from high
voltages on the key lever). The top of the knob should be about 1-1/2 to 2 inches above the table,
and have firm adjustments for up-and-down movement (nominally about 1/16 inch movement at
the knob, but adjusted to whatever suits the operator best).

The key should be located far enough back from the edge of the operating table (about 18 inches)
that the elbow isjust off the edge of the table. The operator's arm rests lightly on the table with
hiswrist off the table and more or less "flat". Hisfirst finger rests on the top of the key knob and
his second finger generally on top near the edge. His thumb may rest lightly against the other
edge of the knob, or not touch it at all. (The student should find his own most comfortable way.)
Downward movement of the knob to close the key and upward movement to open it are by
rocking the hand, pivoting it from the wrist: the finger end moving down while the wrist moves
dlightly upward, and vice-versa, without any accompanying independent finger motion. The
upward key knob movement is produced by the built-in spring in the key, but may be helped by
the thumb.

Walter Candler's advice to professional telegraphersin training (to avoid developing a painful
"glassarm") was:

* Hold the knob between the thumb and first two fingers much as you would hold a pencil.
Hold it firmly, but do not squeeze it or let go of it while sending.

* Thewrist -- not the fingers or the whole arm -- does the work as the key goes down and
up. Keep the wrist off the table.

» Take care of the sending arm -- the forearm muscle carries the weight of the arm.
Otherwise, keep the arm itself relaxed and at ease as you move the key down and up. --
Immediately below the elbow on the lower side of the arm there is a nerve which comes
close to the surface. If that nerve presses against the table it may begin to make the arm
cramp and produce telegrapher's paralysis ("glass arm™ or writer's cramp). If this happens
put a soft pad under it there to relieve this condition.

* Thereisno need to waste energy on springs. The key return spring does not need to be
stiff -- just enough to keep the contacts apart.

» Contacts should be spaced only wide enough apart to be easily opened and closed. A key
isobviously ahighly personal object. Every one who has gotten his own key adjusted till
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it feelsjust right will be uncomfortable and fail to send aswell if he uses adifferent key,
even though it looks exactly like his own. If you set up two different keys of identical
design, with the same tension, and gaps, they will nevertheless "feel” different. They are
asindividual asviolins.

Gaining Skill, Errors, and Automaticity

For the skilled telegrapher the characters and words flow without conscious thought as to their
details. Proper and adequate practice has made the action habitual, automatic and virtually
effortless -- aimost like just talking. However, if something interferes, the conscious mind jumps
in and tries to make the correction and take over control. If this conscious interference continues,
it may displace the habitual coordination, resulting in expending more effort than needed to send
accurately. Thisin turn produces strain, and soon one finds he working against himself and (with
astraight key) if he sends for long periods of time this may develop into "glass arm”. (See
Walter Candler's Advice) The master operator does not send a single needless dit or dah.

What About Mistakes Made During Sending? If you make a mistake while sending, just correct
it, if necessary, then forget it and calmly continue on. Don't let ourself get all tensed up and start
to worry about making more mistakes (such as: "Now | mustn't do that again!"). If this keeps
bothering you, focus your attention for ajust few moments on sending each word (or maybe
even each letter) asit comes along, sending evenly and with proper spacing, and then go on
normally as if nothing happened. Thiswill help create a positive, constructive attitude rather than
anegative one. Asfor correcting mistakes, general practice varies: -- eight dits (like HH sent
without space between the letters) isthe official standard, but it is more common to use the
guestion mark and then send the word (or with the preceding word also) again correctly. If you
are chewing the rag, you may just a pause a moment and then repeat what was sent wrongly and
go on. On the other hand, sinceit is usually the beginnings of words that are most important, if
enough of the word has been correctly sent to be recognizable it may be best just to pause a
moment and then proceed without comment. We wouldn't do this, of course, in the midst of a
formal message.

Personal Characteristics - Fists

All sending with any kind of a handkey will show little personal quirks, or characteristics
collectively caled one's "fist", which unconsciously develop as one's skill and experience grows,
no matter how precise an operator may try to be. Thisiswhy areceiving operator may
immediately recognize a sender and say: "l know that fist," even before he identifies himself.
Our fist may aso betray our mood or state of mind -- excitement, fatigue, boredom or laziness --
much as our tone of voice often does.

Someone said of one operator: "his code almost seems to yawn". But thereismore to it than that.
The type of hand-key being used which may also affect the sending. This does not mean that
high quality code cannot be made on any of these types of keys, but rather that their particular
construction and use tend to produce certain characteristics.

With a straight key, side-swiper or bug it is easy to send ajerky or "choppy" sort of code, aswell

as to make inconsistently longer or shorter dits or dahs overall or in certain characters. A
common fault with using a bug is to make the dits too fast as compared with the dahs.
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Sideswipers tend to encourage to some very oddly timed characters, inconsistent formations. The
type of key in use may greatly influence one'sfist as it sounds to the receiving operator.
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Chapter 9

Sending and the "Straight" Key - Part |

Keys

The design of the key and where it is placed on the operating table are important for comfort and
ease of operation. The height of the knob or paddle or its feel may not feel quite right, or the key
movement may be too much or too little, or be too stiff or too soft. (One British examiner said of
candidates coming for their sending test: "It never ceases to amaze examiners that some
candidates come for aMorse test without one [their own].

Attempting to send perfect Morse on a strange key is an obstacle that candidates should never
burden themselves with on the day of the test.") -- How does this key "feel"? Could | enjoy using
it? One skilled operator said: "When using a new key, for afew weeksall iswell, and | loveit.
Then, suddenly, | hateit. Then | try another... yes, the cycle repeats itself! Why do | feel this
way?" -- It isnot hard to see why some commercia operators aways took their keys home with
them or locked them up! Nor isit surprising that the absolutely inviolable rule of the old time
telegraph office was. Never, never, never, under any circumstances whatever, touch the
adjustments of another man's key.

Not only the key itself, but also the height of the table on which it rests can aso be an important
factor. Some have, often out of sheer necessity, used a key mounted on their leg, on a handle, etc.
Cramped and awkward operating positions have often been necessary. And then there isthe
matter of what we are used to.

The Traditional British Key And Its Usage

The first impression of this type of key to an American is the massive ruggedness of its key lever
and the height of its control knob. These notable features derive from alate 19th century
Government Post Office design (they operated the telegraphs). Its key lever isastraight and
heavy-looking brass bar pivoted somewhat toward the rear of the mid-point. The major part of
the weight of the lever works against the return spring. Its control knob is smoothly contoured
and generally resembles a wooden drawer-pull, somewhat pear-shaped, or crank-handle shaped,
usually with a distinctly rounded top surface. Its diameter swells from its base to a maximum
somewhat below the top. Its maximum diameter is similar to or may be somewhat greater than
the typical American key knob. All versions are taller than the typical American knaob.

The net effect of its straight lever and taller knob means that in controlling this key it is not
suitable for any part of the arm to rest on the operating table. Therefore it is typically mounted so
that its knob is close to the edge of the table, with the arm extending out fairly high in front of
thetable.

As the years have gone by there have been many variations of thistype of key, different spring

arrangements, different dimension ratios, different knob contours, bearing supports, etc., but the
heavy style lever and high knob have remained as more or |ess permanent characteristics.
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Thetraditional way of using thistype of key is:

» to hold the key knob with the first finger on top, the thumb underneath its maximum
diameter on the one side, and the third finger on the opposite side from the thumb;

» the operator's lower arm extends outward approximately in line with the key lever
(horizontally and vertically), unsupported by the table, several inches from the side of the
body, and forming an angle of approximately 90 degrees relative to the upper arm;

» themain keying movement is at the wrist, not at the fingertips, with the wrist acting asa
hinge between the arm and the hand.

The hand, wrist and arm are not strained or rigid, in spite of the seemingly awkward appearance
of such an operator's arm position to usin America. Beginners usually adjust the key for alarge
gap so asto hear the sound of the key closing and opening. They generally reduce this gap as
their speed increases (some reduce it to the barest minimum). Some operators control the knob
delicately with their fingertips, while others grip it with the whole hand. Again, some operators
prefer very light spring force and use the thumb to help open the key by their wrist movement;
othersrely entirely on the spring return action.

As the beginners progress, they adapt their keying style to whatever is comfortable to them
individually. There are many variations in adjustment, depending on the particular key design
details and the operator's preferences. The Australians and New Zealanders appear to have
followed the British practice, but other European countries have not necessarily done so.
Australians have said they found it very hard to send properly with the American keys -- with
their flat topped key-knobs, located far back from the edge of the table -- asinstalled in air-
ground-air stations during WW-I1. They called these keying arrangements "a flaming nuisance!"
In summary, with all these variations in basic and detail design, it seems obvious that there must
be more than one way to design a good key and useit.

Using A Straight Key

Itis, of course, impossible to send absolutely perfect code with any purely manual device, but we
should learn to imitate perfect sending as best we can. If you have an instructor, he should
demonstrate quality sending for you to imitate something like this, for example: "Listen as | send
the character... and then you say its name as you send it back to me just like you hear it." Thisis
repeated several times until the teacher is satisfied, and so on throughout the aphabet and
numbers during the early sending-practice periods.

Another way, which can be used without a teacher, isto use split headphones: one phone carries
the recorded code signals, while the other phone lets the student hear his own sending using an
oscillator as he reads from a printed copy of the recorded text. He endeavors to send in unison,
and can compare his own sending with that of the recording.

Thereis at least one computer teaching program (see below) which has an option which will
evaluate the learner's sending.

Most teachers recommend beginning with relatively slow hand movements. About 12
consciously controlled hand movements per second is average, but some people cannot exceed
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10. It isthe often-repeated reversals, which limit performance. Total reaction time from external
instruction until the hand reacts is about 150-200 milliseconds (ear- or eye-brain-muscle).
Responses must be much faster than this for sending code, playing the piano, etc. Thisiswhere
the automatic mental functions take over.

A good beginning practice with a straight key isto make a string of dits at aslow, even rate for a
minute or two, and then gradually to speed up to a comfortable rate. Then send a series of 20 - 30
S'sevenly and smoothly, with proper spaces between them. After that, send a corresponding
string of dahs, followed by 20 or more O's the same way. Thiswill develop a proper feel and a
sense of control of the key. After that, try a short sentence in a slow and uniform way, with wide
spaces between letters and words, something like:

" always send evenly and smoothly"

Try this several times, gradually shortening the spaces until they are about normal. Listen as you
send it for accuracy of timing. Try recording it so you can listen later to it without distraction and
evaluate how it sounds to others.

With aclear, easy and correct style of sending it will take about ten minutes to get warmed up,
and from then on you should be able to send for along time without the slightest discomfort. A
reasonably good operator can learn to send good quality International Morse on a straight key up
to 20 - 25 wpm. Some can make 30-wpm, but 35-wpm seems to be about the absolute limit
(equivalent to about 45-wpm for American Morse). On the other hand, don't assume that just
because you can receive at say 25 wpm you can send well at that speed. What isn't intelligible
isn't worth sending.

"Glass Arm"
Candler's description of Telegrapher's "Glass arm,” or " telegrapher's paralysis,” is:

A progressive and painful forearm condition where the arm gradually loses its former snap and
responsiveness, and the dits become difficult to send correctly at one's customary speeds due to
partial loss of control.

Fatigue setsin early and sending becomes "rotten”, leading to discouragement or distressing
irritation. It may or may not begin with a sensitiveness, which soon subsides, but true glass arm
has neither inflammation nor soreness. This condition is caused by needless strain or tension or
poor key handling, and is avoidable. Factors which may lead to it are:

e poor posture,

* holding the arm in an unnatural or uncomfortable position, so that blood circulation and
nerve functioning are interfered with, making the hand uncomfortable, cold or clammy,

* undue pressure of the underarm on the table,

* unduly long periods of sending, confinement or lowered body tone which induce muscle
strain and tension,

» conscious interference with normal automatic habitual control, or

* even the suggestion that by prolonged use the arm will ultimately fail.
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All these may be prevented or relieved by proper mental and physical corrections. Some have
found relief by rotating the key to use a sideways movement. Others cured it by goingto a
sideswiper, or more often by going to a"bug”. Candler said that afalse glass arm may occur
when some infection is present which produces pain in the wrist, forearm, back and neck and/or
headaches. Its cure is obvious.

Tests for Proper Operation of a Hand-Key

For the beginner everything will be easier if any serious faults are caught early, before they
become habits. There are two general kinds of tests for an operator's sending ability. One
concerns the quality of his sending, its readability, and the other concerns his endurance and
comfort. Quality of sending may be evaluated in several ways. It isagood ideato record some of
your own sending occasionally and let it sit aday or so and then to listen and see what it sounds
like-- isit easily readable? A rougher way is to gage by the comments of receiving operators (or
by the number of times arepeat is requested). Thisis strongly suggested also for bug operators.

There are several computer programs to evaluate one's sending against the ideal. One of the
excellent onesis Gary Bold's diagnostic program, DK.BAS, designed for this purpose, which
runs under QBASIC, apart of his Morse teaching software. (See Chapter 18) Looking at your
own sending may be very humbling, but this program will show exactly what's wrong, and tell
what you exactly what you need to do to improve it.

A typical comment of those using it is: -- "My sending can't really be that badly, can it?" But
after taking DK.BAS s advice, the same operator said: "Actually the whole episode was quite
enlightening, as | found that after a number of attempts | had improved to the extent that | and
the computer parted company on speaking terms at least”. If you are sure there's something
wrong, but can't quite put your finger on it, let such aprogram find it for you. Y our sending will
really sound better if you concentrate on making the improvements indicated.

An excellent test for endurance and comfort isto sit down and send straight reading matter at a
comfortable speed of from say 15 - 25 wpm for about an hour. It will take about ten minutes to
get the fist l[imbered up, and if one has cultivated that clear, easy and correct style of sending that
IS so desirable, from then on one can send for along period of time without experiencing the
slightest discomfort. On the other hand, if the fundamental principles of correct key manipulation
have not been learned, one may just 'blow up' after the first 15 minutes with a hand too jerky, and
awrist too sore to want to go on. That says, take alook for what you're doing wrong.

What Is It That Makes a Good Hand-Key?

Ease of operation and positive control are prime considerations for any hand operated key. The
first Morse key (called "correspondent™) was designed just to the minimum needed to do the job.
Later designstook into account other factors as well, including ease of use and appearance. In
the early days of high-powered wireless (spark) stations function again took over and these keys
were awkward, massive things in order to handle the huge currents involved.

A good key lever should pivot freely without detectable friction, and at the knob or paddle there
should be no perceptible movement in any direction except that for normal keying. The return
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spring should be adjustable for best control (some recommend 250 - 400 grams pressure range
for astraight key). This spring should not be so stiff that sending is choppy, or so weak that
signals tend to run together, but always adequate to open the circuit by itself without assistance
from the operator.

For agiven rate of keying, the force required is afunction of the spring, gap setting and the
inertia of the moving parts. The key lever should be stiff enough to give afirm contact without
noticeable vibration or bounce (no double contact). Bearings should be solid at al times. (Firm
electrical contact is best made with aflexible wire rather than depending on the bearing points.)
The return spring should have adequate adjustment range to satisfy operator preferences. Gap
setting should give afirm feel and have a wide enough adjustment range for personal comfort. Is
there akey design that isuniversally "ideal"? -- My impression is that well-accepted keys show a
wide variety of design details to meet preferences.

Isthistelling usthat it isn't the design of akey per se that makesit "feel right", but rather that it
iswhat we are familiar with and are used to? It feels comfortable partly due to national-
historical and partly persona preferences. For some unknown reason, short or small keys have
not been popular, although sometimes necessary. What a key is mounted upon -- awooden table,
one's leg, a concrete block, etc. -- and how it is mounted can make a great deal of differencein
how it feels. It may feel "great" or "responsive” or "dead" or have disturbing vibrations. These
are all factors that are partly hardware, partly psychological and quite personal.
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Chapter 10

Other Keying Devices and Their Use

In Chapter 9 the regular "straight" keys were discussed at length. Here we look at
all keying devices.

These may be classified as:

* KEYS(including "straight” keys, "side-swipers", and semi- automatic keys or "bugs"),
 KEYERS (keys and keyers may be called "handkeys"). and
«  KEYBOARDS (including computers programmed to send like a keyboard).

All Kinds of Keys

Innumerable variations of simple mechanical switches may be devised. Almost any concelvable
kind of motion may be used to operate the switch: up and down, sidewise, sliding, squeezing,
twisting, etc. They may be actuated by: human action (finger, hand, arm, foot, lips, neck, breath
pressure, etc.), mechanical or electromagnetic action (e.g., in arelay, to duplicate the keying
patterns in a second circuit), etc.

For the handicapped severa kinds of keys have been devised to be operated by breath pressure
on adiaphragm or piston, etc. Some of the interesting recent designs take advantage of solid-
state circuitry using such things as @) the interruption of alight beam by afinger tapping in front
of a photo-sensitive cell, b) the change of capacitance or resistance produced by moving a finger
to approach or lightly touch afixed meta pad, c) the tone of a human voice humming in Morse
code within the range of atiny microphone, and other possible means to control the keying. How
does one classify such devices?

Other Kinds of Manual Keys
The "Double Speed" Key - "Sideswiper"

Just when the first "sideswiper”" came into existence does not seem to be known. It isbased on
the idea that sidewise hand movements should be easier and perhaps faster than up and down
movements. According to records found and graciously supplied by Jerry L. Bartacheck,
KDOCA, the J. H. Bunnell Co. patented their new "double-speed " key in 1888, and claimed that
it was developed to overcome telegrapher's paralysis or "glass arm”. Today this type of affliction
iscaled "carpal tunnel syndrome”. Those who used this new key did find its claimsto be true -
that sidewise movements are much more comfortable and natural, and that it did prevent or
greatly reduce the risk of glass arm. This key for atime became popular and was often called a
"sideswiper”, and sometimes a "cootie key". However, Bunnell's key was rather expensive and
easy to imitate.

To use it, the operator used his thumb and forefinger to move the paddle of the key lever
aternately from one side to the other -- each direction closed the circuit, whether moved to the
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right or to the left. In this way he formed the successive dits and dahs for each character. For
example, If the operator made the first element of a character to the left (L), whether it was a dit
or adah, its next element was made to the right (R), and so on, alternately so that his pattern of
movement was L-R-L-R-L-R .. .. or R-L-R-L-R-L . ..

This back and forth motion often tends to lead to a sort of peculiar rhythm of its own, betraying
the use of a"sideswiper".

A few operators, troubled with "glass arm” found relief simply by turning their straight key
around 90 degrees so it could be used with a one-way sidewise motion. (Thisuse is easy to do
with a bug or keyer, which already uses sidewise motion.)

Commercially made double-speed keys were relatively cheap compared to the Vibroplex, and it
was quite easy to make a good homemade one. No wonder that it became popular in wireless
operations, especialy among hams, for some years. (It does not seem to have been used much by
landline telegraphers.) Perhaps its novelty was as much an attraction asits claim for higher
speeds and lowered fatigue.

The double-speed key may have led later to the idea of the semi-automatic key, whose first good
commercia version, the "Vibroplex" was introduced in 1904, and soon began to be widely used
by commercial telegraphers.

Of passing interest in 1926 was a similarly connected key having two pushbuttons, like
typewriter keys or pushbuttons, to be used with two fingers, called the "Cricket" by its
manufacturer. The keys were to be used alternately to form the characters, as with the
"sideswiper”. It never became popular.

The "BUG"

Historically the Martin semiautomatic key, introduced in 1906 as the "Auto" and later as the
"Vibroplex" - commonly called a"bug" - islisted here second because of its greater mechanical
complexity and difference in use. The patented Vibroplex, by making dots automaticaly (by the
sidewise vibration of its elastically mounted arm), relieved much of the operator's effort
(although he still had to form the dashes manually), and increased his speed potential, while
reducing the risk of "glass arm” (by sidewise movement and division of labor between thumb
and fingers).

In its various models it became very popular and has been widely used up to the present time.
There have been many imitations, afew of which also produced automatic dashes. Normal
(right-handed) models formed the dits automatically with aright-wise movement of the thumb
and the dahs manually with aleft-wise motion by one or two fingers against a paddle assembly.
A few designs produced by a few manufacturers provided automatic dahs with by a second
vibrating arm.

On the Australian landlines bug-keys were known as "jiggers'. Those issued by the Sydney GPO

Telegraph Office in 1946 had 3 knobs, two of them controlled separate swinging arms, one for
automatically forming dits and one for automatic dahs and the third for manually controlled
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dahs. The knobs could be positioned at either end of the base-plate for easy use by right or left
handed people. | have no information as to how these were used.

Using A Bug

A "bug" should not slip on the table, and its paddles should be about 2-1/2 inches above the
tabletop. Most teachers recommend alight touch, pivoting the hand on the knuckle of little finger
and using as combination of finger action and rolling wrist-motion. (Long-time speed champion
Ted McElroy, however, said the wrist and elbow should be off the table, and a full, free swing of
the arm used.) We may suspect several different styles are equally satisfactory. (It has been
suggested that by holding a pencil in the same hand while sending will help one learn to relax.)

Bug sending should duplicate good hand-key sending. Handle it easily. Do not grip its paddles,
but only alow the fingers or thumb to touch the side you are pressing on -- not touching the
other side. When abug is used for radio work there is atendency to make the dits relatively too
light. As compared to telegraph landline sending, radio requires a heavier style to put the signal
through static and interference, and a heavier key will help do this. So be sure to set heavy
enough dits that they are not likely to be swallowed up by moderate static or interference.

Setting the Adjustments of a Bug

Like al keys, bug adjustments are a highly personal matter, varying from one operator to
another. They are also sensitive to the range of speed. For example, a bug set for 35 wpm
operation will do poorly at 18, and vice-versa. -- Remember the rule: NEV ER readjust another
operator's bug!

Hugh S. Pettis, K3EC, recommends the following as optimum bug settings:

» Itisto be understood that operator's personal comfort and ease of operation govern the
details of setting the adjustments.

» First, set the adjustments for paddl e displacement so that it moves a comfortable and
equal amount for dits and dahs.

» Set the spring tensions for comfort of paddle operation.

*  Set the movable weight on vibrating arm for the speed desired.

» Dit weighting is determined by the distance of the stationary dit post from the contact on
the vibrating arm.

He cites a common technique for setting correct dit duration (adit equals unit space) isto clip an
ohmmeter across the bug terminals. First, set it for full scale while holding the paddle against the
dah contact. Then adjust the stationary dit post contact until it gives amid-scale reading for a
series of dits, and finally settles on afull scale reading - a closed circuit. His personal preference
isfor the ditsto taper off to a closed circuit after about ten dits. More dits will give alighter
weighting, and if the series|eaves the circuit open, it istoo light. Fewer ditswill produce a
heavier weighting, and if it is fewer than eight, the nominal (8 dit) error signal cannot be made.

Robert R. Hall WOCRO recommends. (Some adjustments are interactive.)
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* Adjust top and bottom pivot bearings so contacts are all on same level, just tight enough
so that side play is barely perceptible.

» Set the armature (the movable part controlled by the key tabs) stops:--

* Adjust the dah stop screw so the armature just touches the damper when held
against this stop. (Damper contact should not be more than just enough to stop the
swing.)

* Adjust the dit stop screws so that end of the armature will oscillate when it is
moved against this stop with a brisk paddle movement of about 1/8 inch.

» Thetension of the armature return spring should not be heavy, but just enough to return
the armature to the right hand stop screw without any bounce, and without any tendency
to bounce off the damper.

» Set the"dit" action very carefully:

» Set armature weight(s) about 3/4 of the way to the slowest speed. Then,

» Push the armature paddl e to the dit position and hold it there until motion stops,
and continue holding it there while adjusting the contact screw so that it just
makes firm contact (but not so light that it arcs or misses). Some previous
adjustments may need correction now.

* Set the dah action:

» Set the contact adjusting screw (which is also the stop) so the paddle moves about
1/8 inch.

» Itsspring should be set to give about the same paddle pressure as for dits.

Sending With A Bug

Key smoothly and easily with aminimum of effort. Let the bug do the work - you just control it,
with the arm resting on the table, touching the paddies loosely (lightly) between thumb and
forefinger. Control it without much motion of the hand or fingers. A slight twist or roll of the
wrist will change from the dit to the dah side. Relax and enjoy it. Don't bat out the dits and dahs
out with thumb and forefinger so widely separated and so hard that it tends to push bug around.

There is amarked tendency among some bug users to set the ditstoo fast relative to the hand-
formed dahs and spaces. Hand-formed spaces tend to become too long in proportion. The result
is often a choppy sounding code or to signals which are certainly readable, but tiring to listen to
and read. Katashi Nose KH6IJ points out that "at high speed one cannot put much force on the
paddies.” He also said that "If you move your whole arm, the law of inertia prevents you from
attaining high speeds.”

Keyers

Keyers are electronic devices controlled by paddles ssimilar to those on a"bug” for automatically
making dits and dahs, and often incorporate other useful operating features, including buffers
and memories. Many include "iambic" type of operation by a "squeezing" motion, which
provides for alternate dits and dahs, which further automates sending and in this way reduces
total effort. Aniambic keyer will always produce perfect characters, even though they may not
be used in our code.

Katashi Nose here says, "If you have already mastered a bug, it will take about three weeks to
convert to electronic-key sending. Once you are converted, you are hooked because now your
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bug fist isruined [ed. for most people] ; an entirely different techniqueisrequired.” If your keyer
has "forced character spacing” (FCS), useit! This may take several weeks practice, but your
sending will be real armchair copy. It isworth the effort.

Keyboards

Finally, the keyboard (including the use of electronic computers with programs for using their
keyboards) automatically makes all characters from atypewriter type of keyboard. Both keyers
and keyboards often include teaching programs for learning the code and/or improving code
abilities, as well as having memories for various purposes. Thisis about the ultimate in code
production. (Machine sent CW is considered almost a "must” for good copy when signals are
very faint, including QRP-- and for very high speed work (hand sending just won't hack that.)

Keyboards aso have much to offer the beginner in learning the code initially and for improving
one's skills. What may be possible hand-key speeds?

Psychological testing shows the average rates at which people can tap afingers: -
On the High side: 9.7 per second, or 576/minute, (300 in 31 sec)
Average: 8.6 per second, or 516/min. (300 in 35 sec.)

On the Low side: 6.7 per second, or 402/min. (300 in 45 sec.)

If we assume that adit isone "tap" and adah is equal to two "taps" (two nerve pulses: one down

and one up), then we may say:

l[ Taps Letters Group Frequency | Taps x Frequency
|[ 1 E 0.130 0.130
|[ 2 TI 0.166 0.332
I 3 ANS 0.214 0.642
| 4 DHMR U 0.192 0.768
5 BFGKLVW 0.124 0.620
6 COPXZ 0.139 0.834
| 7 JQY 0.024 0.168
| Average per letter 1.000 3.494

Average for five-letter word = 17.47 taps.

At this rate, assuming the above rates can be maintained for periods of time needed to send
messages, news, etc., the slowest keying rate would be 23 wpm, the average 30 and the highest

33 wpm.

An Interesting Bug

The Sydney Australia GPO Telegraph Office in 1946 produced a bug that had two separate
swinging arms for dots and dashes. There were 3 knobs: one for dits, one for automatic dahs and
one for manually controlled dashes. The knobs could be positioned at either end of the base-plate

for easy use by right or left handed people.
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Chapter 11

Further Development of Skills

Recognition of CW is a process of learning to perceive intermittent sounds as
intelligible "speech."

Real skill begins when we no longer think of the code as code, but only of the content. A good

operator is one who feels quite at home with code, fluent init. He is able to copy accurately up
from alow of about 15 up to about 25 wpm and can think and talk in telegraphic words, almost
asif it were ordinary language at speeds sometimes up to 30-35 wpm ("conversational CW" as
one teacher happily called "rag chewing").

This ought to be the minimum ambition of every operator, because it makes the game all the
more enjoyable, avery comfortable working range. He enjoys it and feels no strain or pressure.
He is competent. (Anybody can talk into amike.) By omitting needless words and with the help
of common 