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Note to the Counselor

Thank you for offering your talents as a merit badge counselor.
Scouting’s merit badge program succeeds because of the
dedication and generosity of people like you.

The requirements for this merit badge are intended to
familiarize Scouts with several forms of communication that
may or may not be new to them. Traditional skills are covered
such as signaling by Morse code and semaphore. Scouts also
will learn the basics of braille and American Sign Language
and how these systems aid communication for people with
disabilities. Additionally, the requirements highlight the ways
in which signs and signals are essential in public safety,
from traffic signs to tornado sirens, hurricane flags, and
rescue signals.

Given the breadth of requirements for this merit badge,
you, as counselor, are not expected to be an expert in all these
methods of communication. Rather, you will help to guide
Scouts as they explore the signs, signals, and codes introduced
in this pamphlet, making the learning experience fun and
hands-on. Where practical, Scouts should demonstrate the skills
in an outdoor setting and use the means of communication
referred to in the requirements.

Many references and resources are available to help Scouts
meet the challenges presented by the requirements and to assist
you, the counselor, in guiding the Scouts as they learn these
skills of communication. Candidates for this merit badge are
encouraged to explore beyond what is presented in this
pamphlet. Local libraries and online sources offer a wealth
of information including helpful illustrations, as well as
opportunities for interactive practice of Morse code and other
skills. For a few recommendations, see the resources section
of this pamphlet.

Thank you again for your service.

>
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To satisfy the
braille writing
requirement 5b for
this merit badge,
you do not need
to emboss braille
dots in thick
paper. Rather, you
may use a pencil
or pen to draw the
dots on ordinary
paper, copying the
characters of the
braille alphabet
to spell out your
message letter

by letter.

Requirements

1. Discuss with your counselor the importance of signs,
signals, and codes, and why people need these different
methods of communication. Briefly discuss the history and
development of signs, signals, and codes.

2. Explain the importance of signaling in emergency

communications. Discuss with your counselor the types

of emergency or distress signals one might use to attract
airborne search-and-rescue personnel if lost in the outdoors
or trying to summon assistance during a disaster. Illustrate
these signaling examples by the use of photos or drawings.

3. Do the following:

a. Describe what Morse code is and the various means
by which it can be sent. Spell your first name using
Morse code. Send or receive a message of six to 10
words using Morse code.

b.  Describe what American Sign Language (ASL) is
and how it is used today. Spell your first name using
American Sign Language. Send or receive a message
of six to 10 words using ASL.

4. Give your counselor a brief explanation about semaphore,

why it is used, how it is used, and where it is used. Explain
the difference between semaphore flags and nautical flags.
Then do the following:

a.  Spell your first name using semaphore. Send or receive
a message of six to 10 words using semaphore.

b.  Using illustrations or photographs, identify 10 examples
of nautical flags and discuss their importance.

5. Explain the braille reading technique and how it helps

individuals with sight impairment to communicate. Then
do the following:

a.  Either by sight or by touch, identify the letters of the
braille alphabet that spell your name. By sight or
touch, decode a braille message at least six words long.

b. Create a message in braille at least six words long, and
share this with your counselor.
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Do the following:

a. Describe to your counselor six sound-only signals that
are in use today. Discuss the pros and cons of using
sound signals versus other types of signals.

b. Demonstrate to your counselor six different silent
Scout signals. Use these Scout signals to direct the
movements and actions of your patrol or troop.

On a Scout outing, lay out a trail for your patrol or troop to
follow. Cover at least one mile in distance and use at least

six different trail signs and markers. After the Scouts have

completed the trail, follow no-trace principles by replacing
or returning trail markers to their original locations.

For THREE of the following activities, demonstrate five signals
each. Tell what the signals mean and why they are used:

Sports official’s hand signs/signals
Heavy-equipment operator’s hand signals

Cyclist’s hand signals

d

b

c.  Aircraft carrier catapult crew signals

d

e. An activity selected by you and your counselor

Share with your counselor 10 examples of symbols
used in everyday life. Design your own symbol. Share
it with your counselor and explain what it means. Then
do the following:

a. Show examples of 10 traffic signs and explain
their meaning.

b. Using a topographical map, explain what a map legend
is and discuss its importance. Point out 10 map
symbols and explain the meaning of each.

c. Discuss text-message symbols and why they are
commonly used. Give examples of your favorite
10 text symbols or emoticons. Then see if your
counselor or parent can identify the meaning or
usage of each symbol.

Briefly discuss the history of secret code writing
(cryptography). Make up your own secret code and write
a message of up to 25 words using this code. Share the
message with a friend or fellow Scout. Then share the
message and code key with your counselor and discuss
the effectiveness of your code.
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INTRODUCTION: A WORLD OF SIGNALS

Introduction:
A World of Signals

You live in a world of coded messages, with signs, signals,
and symbols all around you. In a typical day, you will likely
encounter scores of signals and signs. You will recognize many
of them at a glance, from the icons on a smartphone to the
traffic signs along a roadway. These are so familiar, their
meanings are instantly clear to you.

Others, however, may not be so obvious. Have you ever
noticed the dots next to the elevator buttons in a multistory
building? Do you know what they mean? If you were seaside
one summer and saw a flag {lying that had a black block
centered on a red field, would you recognize the warning?
Do you know which rescue signals to use if you get lost
in the wilderness?

In fulfilling the requirements for the Signs, Signals, and
Codes merit badge, you will learn all these signals and more.
You will get to know the special languages used by sports
officials, military teams, and people with disabilities. You'll
have an opportunity to create your own secret code and write
messages that others cannot read without the code key.

Along the way, you will practice skills that Scouts have
learned since Scouting began. Maybe you will never need to
send a signal by Morse code or semaphore, but by learning
these methods, you will be prepared to communicate in an
emergency, should the situation arise. Your life and the lives
of others might depend on your ability to send a distress
signal when all other methods of communication fail.

It’s good to be ready.

SIGNS, SIGNALS, AND CODES 9
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The Development of Signaling

The first signals probably grew out of people’s gestures,
Someone long ago waved a hand, beckoning to another person
to come closer. Or perhaps he raised a stick, warning a stranger
to keep his distance. Though instantly recognizable, these kinds
of hand signals were limited to the immediate distance over
which they could be seen.

Long-distance visual communications became possible
when people discovered how to make and control fire. A bonfire
built on a hilltop could signal danger, or it might be understood
as a summons, calling across the miles to anyone who saw it.
To have clear meaning, its message would need to be decided in
advance—a prearranged signal that everybody understood.

The ancient Greeks established long chains of message
beacons. Each signal crew lit a fire as soon as a flicker was seen
on the far horizon, passing the message from beacon to beacon.
The Greek armies also discovered that, when the sun’s rays
fell at the proper angle, the brightly polished surfaces of their
shields blazed with a glare that could be seen for miles. From
this came the heliograph, a signaling device for flashing sunlight
from a mirror.

Like beacon fires, smoke signals are also an old form
of long-distance communication. In ancient China, soldiers
stationed along the Great Wall signaled with smoke from
Lower to tower, transmitting a message hundreds of miles in
a few hours. Aboriginal Australians would send up smoke to
announce their presence, especially when they entered lands
that were not their own. The native peoples of North America
used elaborate smoke-signal codes, with each tribe having its
own system of sending news, signaling a warning, or calling

people together.

still used today.
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Coded Messages

You probably know the story of Paul Revere’s midnigh_t ride of
April 18, 1775, to warn of the approach of British soldiers. The
famous phrase, “One if by land, two if by sea,” is an example of
a prearranged signal. The participants had decided beforehand
what the lantern signal would mean.

Two lanterns blazing from steeple of Old North Church
in Boston, per description from the church’s website:
“... the church sexton, Robert Newman, and Vestryman
Capt. John Pulling, Jr. climbed the steeple and held
high two lanterns as a signal from Paul Revere
that the British were marching to Lexington
and Concord by sea ...”

For more complex communications,
signal codes were needed. To read or decipher
the message, the recipient would require
the code key but would not need to know
beforehand what the message said.

INTRODUCTION: A WORLD OF SIGNALS

In the United
States, when the
Erie Canal was
completed in 1825,
the news was
sent from Buffalo
to New York City
in 90 minutes by
a booming line of
cannons spaced
within hearing
distance of

each other.
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INTRODUCTION: A WORLD OF SIG! IALS

In the United
States, Jonathan
Grout had the

job of building a
series of
semaphore relays
from the island of
Martha's Vineyard
to Boston,
Massachusetts.
The system
relayed news of
incoming ships in
Nantucket Sound.
Even today, many
towns along
Boston's South
Shore still have
their Signal Hill.

A practical method of sending encoded information was
designed by the Chappe brothers in France in the late 18th
century. The eldest brother, Claude, was in a boarding school
about a mile from the other two, and the boys wanted a way to
communicate. They set up a post with movable arms attached,
something like a windmill, and used levers to operate the arms
from the ground. Before long, they had devised a code with
dozens of different signal positions. Their system was called
semaphore, from the Greek for “signal carrier.”

The ingenuity of the Chappe brothers attracted official
interest. After refinements were made to simplify the code, the
French government financed the building of a test line. In 1794,
the first “télégramme™ in history creaked toward Paris over the
“windmills” of the Chappe system. One station would receive
the message and relay it to the next by duplicating the position
of the signal arms, until finally the message was read at the
last station. The French army adopted semaphore for military
communications, and the system soon spread to other countries
in Europe and North America.
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The Electric Telegraph

During a European vacation, a young American named Samuel
Morse saw the most advanced semaphore systems in action.
They inspired his idea for transmitting messages using
electricity instead of with mechanical movable arms. A
telegraph line with 40 miles of wire was built from
Washington, D.C., to Baltimore, Maryland. On May 24,
1844, before a small group gathered in the nation’s
capital, the first message was sent humming over the
wires to Baltimore. Within a few moments, it had been
interpreted and telegraphed back to the waiting crowd.
The successful test marked the beginning of the
modern era of communications.

By 1851, more than 20,000 miles of telegraph
lines had been strung across the United States. The first
successful cable across the Atlantic Ocean was completed
in"1866, linking the United States with Great Britain. By 1872,
the world was wired with more than 600,000 miles of telegraph
lines-and 30,000 miles of transoceanic cables.

Wireless Telegraphy

The next step in the development of signal communications was
from wired to wireless: that is, using radio waves. By 1897, the
[talian inventor Guglielmo Marconi had built the first commercial
wireless telegraphy system based on radio -
transmissions. This system relied on Morse code
for transmitting messages. (Morse code is covered
in detail in the next section of this pamphlet.)

By 1920, voice transmission began to gain
ground for many applications and became the
basis for radio broadcasting. Wireless telegraphy
continued for many military communications.

Radio voice and satellite communications
have replaced many uses of Morse code and
semaphore. However, both systems remain
important communications methods that are
still practiced in some military and ham radio
settings, especially in emergency situations
when regular means of communication break
down. For this reason, Scouts continue to learn
and use these signals.

SIGNS, SIGNALS, AND cODES 13




International
Morse Code

For use with his electric telegraph system, Samuel Morse
developed a code of dots and dashes. The principle of Morse
code is that each letter of the alphabet is formed from
combinations of something short and something long, whether

* those “somethings” (the dots and dashes) are short and long
sounds (dit and dah), short and long light flashes, or
interrupted electrical pulses. Morse code can be sent using a
great variety of visual or sound signals—by flashlight, headlight,
searchlight, lantern, blinker, mirror, flag, horn, whistle, or radio.

Learning Morse Code

The quickest and most effective way to learn the code is by
sound. You can use anything that makes a suitably short and
long sound to indicate dit and dah. To tap out the code, you
might practice with a switch-operated electric buzzer or maybe
a Morse code smartphone app. Or you could simply use your
voice and say “di,” “dit,”and “dah.”

Morse code was adopted by radio operators worldwide.
Morse code sent by radio could be heard and
understood when other types of signals, including voice
communications, were disrupted by interference.

SIGNS, SIGNALS, AND CODES

INTERNATIONAL MORSE CODE
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INTERNATIONAL MORSE CODE ——

Character Code

Al o =

B -0 00

E —_— = o

D -0 0

E °

F © 0 == o

G —_——

H o000

| o

J @ = -

K — Q —

L ® == 00

M — —

N —_—

(0] o

B Q@ m——

Q —— @ =

R © = o

S L)

b —

U 00 ==

V 00 =—

W ® == =

X —-—Q @ ==

Y -— O e -

Z —_—— 0 e

T QO = e —— —

2 @ @ = o e—

3 © 0 0 m= ==

4 © 000 =

5 eo 000

6 -0 000

v/ —_—-——0 0 e

8 ———0 ©®

9 — o —— @

0 T e e

r — = @ @ m— —
eie— "ligie
() ST |
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Sound

di-dah
dah-di-di-dit
dah-di-dah-dit
dah-di-dit

dit
di-di-dah-dit
dah-dah-dit
di-di-di-dit
di-dit
di-dah-dah-dah
dah-di-dah
di-dah-di-dit
dah-dah
dah-dit
dah-dah-dah
di-dah-dah-dit
dah-dah-di-dah
di-dah-dit
di-di-dit

dah

di-di-dah
di-di-di-dah
di-dah-dah
dah-di-di-dah
dah-di-dah-dah
dah-dah-di-dit
di-dah-dah-dah-dah
di-di-dah-dah-dah
di-di-di-dah-dah
di-di-di-di-dah
di-di-di-di-dit

‘dah-di-di-di-dit

dah-dah-di-di-dit
dah-dah-dah-di-dit
dah-dah-dah-dah-dit
dah-dah-dah-dah-dah
dah-dah-di-di-dah-dah
di-di-dah-dah-di-dit
di-dah-di-dah-di-dah

There is no single right way to learn Morse code. You may
choose to learn the alphabet in order from A to Z. Or you might
start with the letters composed only of dits, then the letters
made of dahs, and then learn the letters with both dits and
dahs. Or you might work according to the frequency with which
letters are used in the English language: ETAOINS HRDLUCM
PFWVYB GJQKXZ. Break the letters up into groups of six or
seven and learn one group at a time until you can recognize
each letter quickly and without hesitation.

The best method for you is the one that seems easiest or
most logical. No matter how you go about it, the secret is
practice and more practice.

As soon as you know a few letters, practice sending and
receiving. For most people, receiving is harder than sending,
so you will need to practice with a buddy to master both. Have
your buddy send code while you receive it. Then switch places
and have him receive while you send.

Send single letters at first. Don’t worry about speed. The
important thing is to accurately communicate. Proceed at a
pace that allows the receiver to clearly hear and write down
each letter. As you become proficient with the individual letters,
move on to the slow sending of complete words and then short,
simple messages.

When using a buzzer, whistle, or other sound-producing
device, make each “dit” short and snappy. Make the
“dah” about three times as long as the “dit.” The break
between the dits and dahs of a letter should be the
length of a dit; the interval between letters should be
the length of a dah. When sending Morse code by
flashlight or blinker, make the dits, dahs, and intervals
the same length as in signaling with sound.

International Morse code consists of combinations of dots and dashes
representing the letters of the alphabet and numerals. To sound out
the code, say “dit” for a dot (*). For a dash (—), make the sound “dah.”
When you say “dit” and “dah” together quickly, shorten “dit” to “di.”
For example, the sound for the letter A is “di-dah.”

The distress

signal SOS
(O
is an internationally
recognized call

for help, whether
sent by radio, flags,
flashing lights,

or any other

signaling method.
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Procedure Signals To satisfy the Morse code requirement for this merit

Besides learning the Morse code letters, for communicating badge, you can copy the series of dits and dahs that
Fm——————=====_ complete messages you also must know a few procedure make up each letter of the message you receive.

signals. In sending, you use the procedure signals for When you have finished copying the dots and dashes,
During “attention,” “error,” “end of word,” “end of message,” etc. In

compare what you have written down against the list
of Morse code characters in the chart, and write out

emergencies, ham recellvmgl you {1,eed the 51gnal.s for" go ahead,” “repeat,” “word
received,” and “message received.

radio operators the English-letter equivalents to see what message
was sent.
may handle gHbiE ; :
For example, if you hear dah / di-di-di-dit / dit, write
B Toaesoritg AT Sy it like this: — /eeee /e Then use the chart to translate
Red Cross and Morse Code  Meaning Explanation this string of dashes and dots into the word “the”
AAAA Attention I have a message for you.

Use this process to copy each word you hear, translate
the Morse characters to English letters, and read

other agencies. Are you ready to receive?

Sometimes, if

Did you get it?

be heard much

background f(trees, for instance), the flag used is white with a

8E's Error | made a mistake. I will is i
power lines i start again on the word. ;
and cell towers Fa;rse " Endiofiword Eﬂnd gipvord [ Wigwag | .

d iivais e commg_' | In the past, Scouts traditionally used wigwagging to signal with
are down, AAA Period End of sentence. i Morse code. The sender swings a single signal flag to his right
Makse cade More coming. | for adit, to his left for a dah, and dips the flag down in front of

) ' i indi i 1. The flag is about 2 feet square,
AR (sent M leted. | him to indicate an interva g is about .
= one(f:tter?S Sndiofimassace T annietes ’ attached to a staff 4 to 6 feet long. For signaling against a dark
‘ |
|

better than . D S i uz red center that is about 8 inches square. For signaling against a
Morse Code  Meaning Explanation light background, such as the sky, the flag used is red with a
voice messages. KK Go ahead | am ready to receive. white square in its center. In an emergency, you can wigwag
You may start sending. with your Scout neckerchief.
T IMI Repeat Please send again;
| missed it. : ;
: ' a A
T Word received | understood the word. i g /
: | s
R Message received | got it OK. ‘ P4
. % (]
Amateur (Ham) Radio :
Earning the Radio merit badge no longer requires knowledge of :
Morse code because the code is no longer used extensively in
business, government, or the military. However, the code is still In wigwagging, letters with several dits or dahs must be made
used by radio hobbyists worldwide, and you can hear it on without stopping between swings of the flag. If the sender stops
shortwave radio bands today. For fun, Scouts still use Morse in the middle of A (di-dah), for instance, the receiver will read it
code or wigwag flags to communicate, just as Scouts always as the letters E (dit) and T (dah).

have. It is also valuable in emergency situations when other
methods of communication fail.
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