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1toiIsrkEwIL 
Thank you for offering your talents as a merit badge counselor. 
Scoutings merit ha :e program succeeds hecause of ehe 
dedication and gen 	of people like you. 

The requireme: ::r :his merit hadge are intended to 
familiarize Scouts v. 	aral forms of communication that 
mav or may not be new,  to ehem. Traditional skilis are covered, 
such as signaling by Morse code and semaphore. Scrnus ?iso 
will learn ehe basics of braille and American Sign L 
and iiow these systems aid communication für ieopie vith 
disabilities. Additionaliv, ehe requirernents highlight the wavs 
in which signs and signais are essential in public safetv, 
from traffic signs Co tornado sirens, hurricane flags, and 
rescue signais. 

Given ehe hreadth of requirements für this merit badge, 
von, as counselor, are not expected Co be an expert in all these 
meehods of communication. Rather, vou vii1 heip to guide 
Scouts as thev expiore the signs, signals, and codes introduced 
in this pamphlet, making ehe learning experience fun and 
hands-on. Where practicai, Scouts should demonstrate ehe skills 
in an outdoor setting and use the means of communication 
referred to in the requiremems. 

Many references and resouT 	are available Co heh 
meet the challenges present: 	i: requiremenes and Co 

ou, the counselor, in guidi 	: *:::ts as thev learn these 
skills of communicacion. Cr - 	::: r ehis merk hadge are 
encouraged to expiore heyond what is presented in this 
pamphlet. Local libraries and online sources offer a vealth 
of information including heipful illuserations, as weil as 
opportunities für imeractive praceice of Morse code and other 
skills. Für a few recommendations, see the resources section 
of this pamphlet. 

Thank you again für vaur service. 
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Requirements 
1 	Discuss with your counselor the importance of signs, 

signals, and codes, and why peopie need these different 
methods of communication. Briefiv discuss the histurv and 
dc\ ein unem of signs, signals, ancl codes. 

2. Explain the importance of signaling in emergency 
communications. Discuss with your counseior the types 
of einergency or distre 	ignals one might use to attract 
airborne searchand-a ie personnel if lost in the outdoors 
or trying 10 summon assistance during a disaster. Illustrate 
these signaling examples by the use of photos or drawings. 

3. Do the foliowing: 
a. Descrihe what Morse code is and the varinus means 

To satisfy the 	 hv viiicli it can be sent. Speit your first name using 

brailte wrlting 	
Morse code. Send or receive a message of six to 10 
words using Morse code. 

requirement 5b for 	h. Describe what American Sigi' 	g1iage (ASL) is 
this merit badge, 	 and how it is Lised todav. Spul our first name using 

youdo not need 	
American Sign i.anguaue. Send or receive a message 
of six to 10 words using ASL. 

to emboss brailte 	4. Give your counseior a brief expianation about semaphore, 
dots in thick 

	

	 whv it is used, how lt is used. ancl where it is used. Explain 
thecl1 ference betveen semaphore Ilias and nnitical flags. 

paper.Rather,you 	1 . hen do the foliowing: 
may use a pencil 	a. Speit your first name using semaphore. Send or receive 

or pen to draw the 	a message of six to 10 words using semaphore. 

dots on ordinary 

	

	
b. Using illustrations or photographs, identify 10 examples 

ol nauncal flags and dscuss titeir Importance. 
paper, copying the 	Explain the braille reading technique and how it helps 
characters of the 	in.livkli.ials with sight irnpairment to communicale. Then 

do the following: 
braille alphabet 

a.
 

Either by sight or by touch, identify the tetters of the 
to speit out your 	 braitte alphabet that speit your name. By sight or 

message letter 	 touch, decode a braitte message at least six words long. 
b. Create a messace in braitte at least six words tong, and 

byietter.  share this vth VOt.IF cnunseor. 
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6. 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. Dernons.tratc to your counselor six differcnt silent 
Scout signals. Use these Scout signals to direct the 
movements and actions of your patrol or troop. 

7. On a Scout outing, lay out a tratl for your patrol or troop to 
fo!lo\v. Cover at least one mile in distance and use at least 
six different trad signs and tuarkers. After 0w Scouts have 
completed the trai!, follow no-trace principles by rep!acing 
or returning trail markers to their original locations. 

8. 	For THREF•: of the foliowing activi ties. kinoitstrate five signals 
each. TeIl what the signals mean an,! \vhy they are used: 
a. Sports official's hand signs/sigrtals 
b. Heavy-equipment operator's hand signa!s 
c. Aircraft carrier catapu!t crew signa!s 
d. Cyc!ist's hand signals 
e. An activity selected hy you and your counselor 

9. Share '.vit]t your counseior 10 examp!es of symbols 
used in everyday life. Design your own symbol. Share 
it with vour counselor and exp!ain what it means. Then 
do the following: 
a. Show examoles of 10 traffic signs and exp!ain 

their lnr'aning. 
b. Using upographical map, exp!ain what a map legend 

is and discuss its importance. Point out 10 map 
symbols and expiain the meaning of each. 

c. Discuss text-nie'age symbols rind why they are 
c.mitnon!v usei. Give exampic (f your favorite 
10 text symbols or emoticons. Then see if your 
counse!or or parent can identify the meaning or 
usage of each symboL 

10. Brief!v discuss the history of secret code writing 
(cryptographv). Make up your own secret code and write 
a message of up to 25 words using this code. Share tle 
rnessago 	a friend or fellow Scout. Then share the 
messau und code key with your counse!or and discuss 
the effectiveness of your code. 
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A World of Signall 
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 instantiv 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 flying that had a black block 
centered on a red field, would you recognize the warning? 
Do you know which rescue signals to use ii you get lost 
in the wilderness? 

In fulfilling the requirements for the Signs. Signals, and 
Codes merk 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 00 your ability to send a distress 
signal when all other methods of communication fall. 
lt's good to be ready. 

SIGNS, SIGNALS, AND CODES 	9 
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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 lt might be understoocl 
as a summons, calling across the miles to anyone who saw lt. 
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 heliograpk, 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 
tower 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. 

People also learned to send audible signals. Pounding 

on a hollow tree trunk produced sounds that could be 

heard a long way. Over time, the equipment improved, 

and techniques of drum signaling developed that are 

still used today. 
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IntheUnited 

States, when the 

1 Erie Canal was 

2. completed in 1825, 

the news was 

sentfrom Buffalo 

to New York City 

in 90 minutes by 

a booming line of 

cannonsspaced 

Coded Messages within hearing 

You probably know the story of Paul Reveres rnidnight ride of distance of 
April 18, 1775, to warn of the approach of Britisli soldiers. The 
famous phrase, "One if hy land. two if by sea," is an exarnple of each other. 

a prcaranged signal. The participauts had decided beforchaid 
what 	. iantern signal would n'oa 

Two lanterns blazing frorn steeple of Old North Church 
in Boston, per descrip°nn frorn the church's website: 
"... the church sextun 	hort Newman, and Vestman 
Capt. John Pulling, Jr. climbed the steeple and held 
high two 1antcrn as a signal from P3u1 Rovere 	ge that the Britisii were niarch ing to Lexington 
and Concord by sea 

For more corn piex co mmunications, 
sinnal codes were needed. hi read or decipher im thc message, the recipient would require 
the code key  bot would not need to know 
beforehand what the message said. 
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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 ir 

Nantucket Soun 

Even today,i 

towns along 

Boston's South 

Shore still have 

their Signal Hill. 

: 

j 

-. 

A practical nctho) 	sending encoded information was 
designed by the ChapoL biothers 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 ino':iblc arms attacired, 
someth Ing like a wincimill, and used leveN 10 operate tlie arms 
frorn the ground. Before long, thev bad devised a code with 
dozens of different signal positions. 1 cir system was called 
semaphore, from the Greck für 'n«i al carrie.' 

The ingenuity of the Chap 	rohers attracted official 
interest. After rcfiienents were made to sirnplify the code, the 
French government fn rnced the building of a test line. In 1794, 
the first "tdgranirn 	in Idsiory crcaked inward Paris cer the 
"windmills" of the Chappe system. One station would receive 
thc message and relav lt to the next by duplicating the position 
OT the signal arms, unul finail' the niessage was rcad at the 
last station. The French army adopted semaphore for military 
coinniunlcatioiis, and the system soon spread to other countries 

i tiu ropr' and \i0lth Anerici. 
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The next step in the development of signal communications was 
from wired to wireless: that is, using radio waves. By 1897, the 
Italian 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 i 

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 harn radio 
settings, especially in emergency situations 
when regular means of communication break 
down. For this reason, Scouts continue to learn '. 
and use these signals. 

iI 

IIT [I!Wd1 
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, lt 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 1  
the world was wired with more than 600,000 miles of telegraph 
lines and 30,000 miles of transoceanic cables. 
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International 
Morse Code 
For use with his electric teegranh system, Samuel Morse 
develi::'ci a code 	ots and 	principle of 1'rse 

	

at ei:. 	...: 	. ... 

	

................................'. 	.::::.:i .......... 	ether 
ths 	 .c-.::s . 	................•: 	•. .........Dng 
sc -' 	• Jir and 	. short and long light flashes, or 
in:f:upted electri. puls.'s. Mors 	.an 1. , 2 	 a 
gre: varietv of via1 or s--: ---d sig'z:as-iy fhs:::. 'd1ight, 
searchligl:. intern, blinker. mirror, fiag, horn, ivi:: s:. ...........io. 

Leaming Morse Code 
The q.:est and most effecti'.':: :: c:::: 
sountt . 	 1 , se an'h'i ::' 	s:::.:• 	'.:.: and 
long s':: 	:c: :::icatc 	: 	:::•':: ::e 	e. au 

:ctice with a switch-operated electric huzzer or maybe 
a . ........•::c.c 	.*o::c 	0: vou could simply use your 

Morse code was adopted by radio operators woddwide. 
Morse code sent by radio could be heard and 

understood when other types of signals, inc$uding voice 

communications, were disrupted by interference. 
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Code 

- 
-0-, 

- 0 0 

0 

• 0 - 

1 
- -0. 

0-0 

000 

00 

000 

0-- 

-0* 

-0- 

- 0 0 

0---' 

• ‚ - - 

• 0 0 0 - 

00000 

-000 

- •0 

---0 

Sound 

di-dah 

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

dah-di-dit 

dit 

d-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 

Character 

A 

B 

c 
0 

E 

F 

G 
H 

J 

K 

L 

M 

N 

0 

P 

Q 
R 

s 
T 

u 
v 
w 
x 
Y 

z 

2 

3 
4 
5 
6 
7 

8 
9 
0 
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There is no single right way to learn Morse code. You may 
choose to learn the alphabet in order from A 10 Z. Or you might 
start with the letters composed only of dits, then the letters 
maic of dahs, and then learn the 	trs vith bot!' dils cind 
datis. Or you nnght work accordind . the frequee \vith which 
leuers are used in the Eng!ish language: ETAOINS HRDLUCM 
PFWVYB GJQKXZ. Break the letters up into groups of six or 
seven and icarn one group u a time until you can recognize 
each leIter .iukkiv and 'itunn liesitation. 

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 peopte, receiving is harder than sending, 
so you will need to practice with a buddy to master hotit. Have 
your budd send code while veu receive it. Then switch piaces 
and have him receive while you send. 

Send single tetters at first. Don't worry about sueed. The 
importaru thing is to accuratcty communicate. Proceed at a 
pace that altows the receiver to ctearly hear and write down 
each teUer. As you become proficient with the incllvidual letters, 
nove on 	'he 510w sending of complete words ancl th'n short, 
iinnIe ii 	iges. 

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 lettors of the alphabet and nuniorals.To Sound out 
the code, say "dit" tor a dot (.). For a dash (—)‚ make the sound "dah." 
When you say "dit" and "dah" together quickly, shoOen "dit" to "di." 
For example, the sound for the letter A is "di-dah." 

The distress 

signal SOS 

_...) 
is an internationally 

recognized call 

für heip, whether 

sent by radio, flags, 

flashing tights, 

or any other 

signaling method. 
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Procedure Signals 
Besides learning the Morse code letters, für cünlmunicating 

conp!ete mvssages von iku nust kIno a ew procecluro 

signals. In sending, you use the procedure signals for 
During "atft'ntion," "error," "end of word," "end of message," etc. In 

emergencies, ham recciing, vot need the signals for "go ahoad," "repeat," - word 

received " and "nd'ssdgc rect'ved." 
radio operators 

. 	 'T".jT 
may handle 

messages for the Used by SENDER 

Red Cross and Morse Code 	Meaning Exptanation 

AAAA 	Attention 1 have a message for you. 
other agencies. Are you ready to receive? 

Sometimes, if 8 Es 	 Error 1 made a mistake. 1 will 

power lines start again on the word. 

and cell towers 
Pause 	End of word End of word. 
(inerval) More comu'g. 

are down, AAA 	 Period End of sentence. 

Morse code More coming. 

messages can AR (sent as 	Ed of meqsa1e Message completed. 

be heard much 
Ofl 	i1 D d yu ct t 

Used by RECEIVER 
better than Morse Code 	MeanMg ExpIanaton 

voice messages. K 	 Go ahead 1 am ready to receive. 
You may start sending. 

IM! 	 Repeat Please send again; 
1 missed lt. 

T 	 Word received 1 understood the word. 

R 	 Message received 1 got lt OK. 

Amateur (Ham) Radio 
Earnig the Radio nicht hadge no koger requirt's knowlctige of 
\losc code hecausc die code is no lonüer used CXtcflSiVCi\ in 
business, g 	omem, or the milita lo'cv', the code is still 
used bv radio hobbyists worldwide, and von can hear it on 
shortvave radio bands todav. For fun, Sceuts still use Morse 
code or wigwag flags to communicatt'. lust as Scouts alwavs 
have. lt is also valuahle in emergency situations when other 
methods of conmunication fail. 

18 	SIGN5, SIGNALS, AND CODES 



To satisfy the Morse code requiremerit tor this merit 

badge, you can copy the series of dits and dahs that 

make up each letter of the message you receive. 

When you have finished copying the dots and dashes, 

compare what you have written down against the list 

of Morse code characters in the chart, and write out 

the English-letter equivalents to see what message 

was sent. 

For example, lt you hear dah / di-di-di-dit / dit, write 

itlikethis: - /.'••/•.Then usethe charttotranslate 

this string of dashes and dots into the word "the.' 

Use this process to copy each word you hear, transiate 

the Morse characters to English letters, and read 

the message. 

Wigwag 
Ir', : 	past, Sc:.::s ::ciitionallv used wigwaggirig to signa 

code. 1 :' 	'Jer swings a single signal fiag to his::g:t 
tor a dit. to h: 	r a dah. and dip 	flag down in front of 
hirn to indica:c 	 ... - .. 2 feet sc.::e. 
attached 	-' 	c-c-: 	'c. 1--::: 	::;ng againsi a dark 
backgrou::± 	is vhite vith a 
red center that is 	:: 	:::ies ...... .c-. 	:c:. 	a 
lighl 	 •.s 	sk. 	g us 	. 

....1ane:::-.:.:,:.. 
1 	‚ief. 

: 

In wigwagging, tetters with several dits or dahs must be made 
without stopping between swings of the flag. lt the sender stops 
in the middle ofA (di-dah), for instance, the receiver will read lt 
as the leiters E (dit) andT (dah). 

SIGNS, SIGNALS, AND CODES 	19 
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Semaphore has been a tradition& code in the U.S. Coast Guard, the Army, 

and especiatly the Navy, where its speed and simphcity have made it 

useful for silent signaling from ship to shore and between ships dose 

together.The code remains in worldwide use.The Royal Canadian 

Mounted Police have used hand semaphore for signaling in the mountains 

or other situations where voice or electronic communication is difficult. 



Semaphore 
and Nautical Flags 
In the hands of a skilled signaic. ernaphorc is the quickest 
meth( , l for se d:ng a flag mescrc even quicker than vgwag). 
But like am method of flag sir diinc semaphore can be used 
oniv in the dayinie and onk ocr skort distances (typicaiiy not 
marc than a mite). The visibi'i;ll, 	be good, with sender and 
receiver in plain sight of one another. 

Semaphore may be signied with hand-held flags, disks, 
or i.idies. flags are not reqi.ured theii purpose is to make the 
semaphore characters more obvious. You mgiit want to learn 
to signal not only with flags, but also with your bare or gloved 
hands—a potentially us(?i„ 11 in an ernergency when no flags 
or other signail nt devices 	available. 

Each o th wo flags ccmmonly used in sernaphore is 18 
inches square and is divided diagonaliv into red and vellow 
triangles. ]Hie fhnzs are auached to Iightweight poles or staffs 
about 2 feet bog, with the red triangle at the top and next to the 
statT. (Sernaphore flags used at sea are red and yelbow. On land, 
the flags are typically bine cn witite or re(1 ad white.) 

To signal with senaohcrc fiags, you hold a flagstaff in 
each hand, gras.;iig eacc 	that the siaff is a continuation of 
your forearm. Place vour forefinger along the staff to help you 
maintain the correct angle. Gei a bucldy to help "au from the 
start so he can check to see that you hold the flagstaff as a rigid 
extension of your arm. 

Semaphore flag signaling takes its basic movements-

as weil as its name—from the earlier semaphore System 

of mechanical movable arms. 
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Learning Semaphore 
Sen m.phore 	an alphabet sigd' 5v 	r.. 	di the etes 
foroki 

 
h',' , extending each arm :n ene cl >direct .)us aod 

placing the 	dags at specific angles to each other. 'Nie cattern 
resemhles a deck face divftled into these poSitiOns for each hand: 
up, ingh. out, iow, and down. 

up 
HIGH 	 HIGH 

. / 
OUT 

LOW 
pI.1viTi 

Semaphore flag positions 

OUT 

LOW 

As von can sec in hc clit. he 	tcr 110111 A dccc h G 
are made e.ith oce fL in spccck. ;..>cicn of the 	tace" 
while the other flag remains a  the dcv. : position. Siniiarly 

seceding groups of ieuet s, one s neid in a particular 
posuon ndethe other 1 s placed at dtc proper angle to it. 
These groups of letters :nc cehed cirdes. 

Learn and practice the letters of the first circle, then send 
voor hnddv several worts n:adc fron: o lrtl'ose lettet- . .AdE, 
u\U, dACh, El)GFi. FADE. CAIL etc. As send eacii leiter, 
::c1' crisciv froirt tue position of one into the position of the 
leNI. ! hat is, do 1101 flafl or flotte: he flags. c: usert a 
iednite pause before you formihe text euer 0 	.oru. lf you 

niust think of the next letter, hold the prevk:.. 	et er until the 
next Orte Comes to mind. 
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Keep your arms stiff. Have your buddy check that you 
make the angies correctly. If your technique is sloppy, the 
receiver won't be sure of the flag's exact position. You might be 
holding your arm straight out in the 9 o'clock position, but ii 
you crook the flag out at an angle, the receiver might read it in 
the 10:30 or "high" position. 

When you have learned the first circle of letters, proceed to 
the next group: H through N (except J). Note that as you make 
each of these letters, you hold one flag in the "low" position. 
Practice sending words made from these letters: HILL, UlM, 
KILN, MILK, etc. Whenever double letters appear in a word 
(such as the double L's in HILL), use the rest or interval signal 
to separate them. Make the first letter, then make the interval 
signal, theo immediately bring the flags again to the position of 
the letter. 

Proceed to the next group of letters, 0 through S. These are 
made with the right arm straight out from the body. Practice 
making words with these and the other letters you have learned: 
PAIR, POOR, QUA1L, RAN, SEND, SHARP, etc. 

Next, learn the letters T, U, and Y, each of which is made 
with the right hand held high. J and V have the right hand up. 
Practice making these words: JAY, TOY, URN, VAN, YOU, etc, 

W, X, and Z require the right hand to cross the body. 
Whenever you cross a flag in front of you so that both flags are 
on the Same side, twist your body slightly in the same direction. 
Practice making these words: EXIT, WAY, WEST, ZERO, etc. 

lnstead of spelling out numbers, you may use the 
"numeral" Signal. The first 10 letters of the alphabet, 
when sent after this sign, are read as numbers: A is 1; 
B, 2; C, 3; D, 4; E, 5; F, 6; G, 7; H, 8; 1, 9; and K, 0. 
Generaily, however, it is better to spell out numbers to 
avoid mistakes and confusion. Navy signalers always 
spell out any numbers ("ONE' "TWO' etc.) in their 
messages. Additionally, no punctuation marks are used 
in semaphore. If they are needed, they, too, must be 
spelled out. 
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je 
II II 

UI 
1- li 	 Im 

•1 
‚/1 

7> II 

/» 
' 

&iI 
/ 

II 
	

II 
LNI 

1 	
I LN 	

II?' 
w 
	

x 

The semaphore characters presented here are shown as you would see 
them when facng the sgnaIer.To Iearri the semaphore code, work u-i short 
sessions to memorize each character or each group of Ietters.There is no 
easy shortcut; learning the positions takes time and practice. Start slowly 
with emphasis on fetter distinctness. Make your movements crisp so the 
receiver immediately knows the exact position of each flag. Practice with 
another Scout until the flags become extensions of your arms. 
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EfTT Inrata iD 1 	]EY'Ii ‚iti siTT7 
To send a semaphore message, first get the receiver's attention 
with the attention signal, made by repeatedly waving both flags 
up and down in a scissor-like motion. When the receiver sends 
the letter C, then you can go ahead. To indicate the end of a 
word, make the rest or interval signal by bringing the flags 
down in front of you with their poles crossed. Two "rests" 
indicate the end of a sentence. Except for the interval or rest 
position, the flags do not overlap. 

The receiver acknowledges each word by sending C. If the 
receiver sends IMI (1 rnissed it"), it means they did not catch 
your last word. You repeat the word and continue from there. 

If you make an error, immediately send eight E's and start 
again frorn the beginning of the correct word von warn to send. 
End the message with AR and wait for the receiver to make the 
letter R (short for "Roger"), Then you will know that your 
message has been correctly received. 

Because it is easier to send than to receive semaphore, you 
should practice at least half the time with a buddy sending 
messages for you to receive and transiate. Write down each 
letter you see and note the intervals or pauses between words. 

23rnT1 i; rT 
Though semaphore flags may traditionally be associated with 
ships and the sea, they are far from being the only flags seen 
on or near the water. Ships fly national flags to identify their 
countries of origin. They may raise various signal flags in 
emergencies ("Man overboard!") and to communicate their 
movements and intentions (1 am altering course"); to make 
requests (1 need medical assistance"); or to warn of hazards 
("1 have a diver in the water—keep clear," or 1 am disabled and 
cannot maneuver," or "You are running into danger!"). 

As shown in the chart of flags and pennants, nautical flags 
(also called maritime signal flags) not only have meanings 
all their own, they also can be arranged to spell out words. 
Compare the alphabet flags illustrated here with the semaphore 
characters that are pictured earlier in this section. While 
sernaphore denotes each letter by means of two identical flags 
that are positioned relative to a person, each alphabet flag is 
distinct and stands alone for an individual letter, A through Z. 
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AIJHABET FLAGS 	 NLJPAL PE4NANTS 

WW tu 	 fr 	Yuu W.iV#tInD tutu Uuvu 

H 	- 	— 
1 	 .. 	 Stoptuuttu. 

5•SS- 

frf, 	 fPf 

• 	 -5— 	 ••n. 

1... 	 .• 

tAt 

	

ctum. 	 - 

1S*S 	 ' .-- 	 *•5• 
k 

tÄtuI QatuQuatum.. 1 	' 

SGNS, SIGNALS, AND CODES 	27 



Y 
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Cc'r' 	shis 	r:il vesscs 	sznai fiags for 
in ::: ::1a::J wa::s 	.;;:en arving 

In pc::s. 	vessei:z:a 	is, harbormasters. he Coast 

	

the 	:1guage"—can re . 
ships s::.:s - -:1 	..:.-- 	.... exa: 	e, naval vesseis L:st 

	

.;hs• 	: 	ions. Cr.:.: ships in 
port fiv the "P' flag as a s.al to passgers th: :::e ship w1 

C' 

:municating specific information, signal flags 
used in a colorfL :: . ........on c:-  -:d d:css. 	in 

:: m bow to stern. Dressing" 
donc ::.: ss::: :::asioi:s .s:: as lannching a new eraft on:s 
first .s:;age, - 	::::g a port for the f. -. z: :ime, ho:::::: s::c.a1 
visits. 	5L:b ............ ....:s. 	: ::: -:s:.::s.'.:ially 

of jUjV anü ee hie flags fiv. 
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Maritime Warning Flags 
Have you ever watched a broadcast about an approaching tropical storm 

or hurricane that showed two red-and-black flags fiying from a U.S. Coast 

Guard Station?The two flags signal that a hurricane warning has been 

issued. Simiiarly, one flag signals a storm warning (with strong but less 

than hurricane-force winds)Two pennants warn of gale-force winds; 

a single pennant is a small-craft advisory.This System of indicating 

hazardous sea conditions teils people to seek shelter in the face of an 

approaching storm. if you see any of these four warning flags flying, 

you should not go out in a boat. 

Small-craft 	Gale waming 	Storm waming 	Hunicane 

advisory (winds (winds 39-54 mph) (winds 55-73 mph) waming (winds 

up to 38 mph) 	 in excess of 

74 mph) 

With your parent's permission, find a nautical flag 

transiator" on tho Internet. Type in a phrase such as 

"Do a GoodTurn Daily" to see howthewords are 

represented using alphabetflags. Enter the same 

phrase in a semaphore transiator and compare the 

two resuits. Use the two transiators to spell your 

name with flags. 
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"Signing" is a common method of communication among 
people who are deaf. Signing is also done by people who can 
hear but who cannot physically speak. More than 100 sign 
languages are in use around the world. Countries have their 
own, native sign languages. American Sign Language (ASL) is 
the main sign language of deaf communities in the United States 
and most parts of Canada. 

American Sign Language is generally considered to have 
originated about 200 years ago when the first schools for deaf 
children were opened. At the beginning of the 19th century, 
America bad no schools specifically for deaf children. A recent 
college graduate named Thomas Hopkins Gallaudet had a young 
neighbor, Alice Cogswell, who had been deaf since she was 
2 years old. Gallaudet was able to teach Alice words using 
drawings and writing in the dirt. 

The girl's father asked Gallaudet to go to Europe to learn 
teaching methods for the deaf. Gallaudet studied at a school in 
Paris, France, learning manual communication methods (sign 
language) from the school's faculty members who were deaf. 
One of the teachers, Laurent Clerc, returned to the United States 
with Gallaudet to heip teach American children. The two men 
helped to establish what would become the American School for 
the Deaf in Hartford, Connecticut, in 1817. 

American Sign Language is a visual language that is 
distinct from other languages. In fact, ASL is often accepted as 
a "foreign" language for meeting degree requirements at many 
colleges. Like any language, ASL has its own rules of grammar 
and syntax (how words are put together). ASL has regional 
"dialects" or varieties, and lt is a living language that grows and 
changes over time. 
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As ASL developed at the American School for the Deaf, 
it included features of Native American sign languages 
as weil as French Sign Language and the personal 
signing systems that students brought to the school. 

*1uI1fl!yi 1 
Several components make up each ASL sign. Signs are made 
by either one or both hands. Each sign has a haridskape-
the shape a hand takes when making the sign. Because your 
hand is three-dimensional, the orientafion of the handshape 
(facing you or facing away from you) is important. Where 
you make the sign in relation to your body is also important. 
For example, in the word "think," the tip of the finger touches 
the forehead, while the same handshape touching the chin 
means "disappointed." 

Signs may also require movement or a distinctive body 
posture or facial expression. The movement can be in a 
circle, forward or backward, up and down, etc. Changing the 
movement can change the meaning. For example, the sign for 
"chair" is made by moving the hand up and down twice; the 
sign for "sit" is made by moving the hand down once. A simple 
change of movement alters the sign's meaning. 

111 1 

32 	sicrs, SIGNALS, AND CODES 



Shown are some common handshapes used in Arne rTca n STg n 
Language. Knowing ehe names of these Ii andshapes is impota nt 
because ASL ciasses, dictionanes, and instructors use these terms 
to descri b  how to make sigas. lt is also im portant to know h 0w to 
correctlyformthese bandshapesbecause changJngthehandshape 
of a sign changes the stgn's mecnng. 

As vcu Deqn o i earn ASL, keep n mno thet the 

anquege s not hesed on Enpksh os gremmer does 

not resembe the urammar of sooen E na, Lsh, 

AEL is a dfferent angua ge entfte 
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to Start with common signs and phrases. Theseinc1udesnsorZD  
phrases for greetings, introductions. farnilv memhers, numbers. 
colors, frequentl used rtouns and verbs, the Scout Law, and the 
Scout Oath or Prornise. You might also learn signs for giving 
directions, helping in first aki or ernergencv situations, telling 
rime and dates, and asking comrnon questions. 

Learning ASL is similar to learning any foreign 

language. lt takes time, patience, hard work, and 

practice. Work with your merit badge counselor to 

arrange basic lessons with someone who is fluent in 

ASL. Or for Information on self-study courses, online 

video tutorials, and practice apps, see the resources 

sectol of  'his psmohet. 

Stop 	 Go 	 Busy 

Native American peoples used sgn language to 

communicate between tribes that did not share the 

same spoken language.The manual signs represent 

not only things in nature, such as rivers and mountains, 

but also emotions, sensations, and ideas. For example, 

slowly turning the hand, relaxed at the wrist, indicates 

doubt or possibility; a similar gesture, with quicker 

movement, is the question sign.The sign language of 

the Plains Indians of North America is so sophisticated 

that a detailed conversation can be carried on using 

gestures alone. 
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FigerspeFnj 
iviar 	?opie who dre deaf learn to fingerspell b using hand 
shaj 	md positions that stand for the 26 letters of the English 
alphabet. Fingerspelhng is like writing in air. The chart at ehe 
beginn Ing of this chapter shows how each Jener of ehe American 
Manual Alphabet is formed. 

Fingerspeiling uses the handshapes of ASL. Notice, for 
example, that the signs for P and K use ehe same handshape 
but different hand orientations. 

Be aware that fingerspelling and American Sign 
Language are not the same. Fingerspelling is only a 
minor part ofASL.The manual alphabet is used mostly 
tor spelling out proper nouns (like people's names) and 
tor terms that have no matching sign in ASL.You can 
use the manual alphabet to spell your first name as part 
of fulfilling the requirements tor this merit badge. 

Practicing ASL 
When vou communicate with someone who is deaf, maintain 
eye contact. Looking away is considered mdc. Do not expece ehe 
person to read vour lips. Not all people who are deaf are able Co 
read lips. 

As vou sign, go siowiv. Don't be ernbarrassed Co ask the 
person Co repeat a sign or to slow down. Most people who are 
deaf will welcome your attempt to communicate and will be 
patient vith you. Rernember ehae ASL is a gestural language that 
does not (0110w the Same pattern as spoken or written English, 
but if you arent sure how to sign a word or phrase. then 
flngerspelling Ct Ietter-by-Ietter is appropriate 
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'Braille Code 
Br 	a 	of writing and printing in 

umbers, formed bv raised 
he read hvtouch. Everv 

Itten language has its own braille code, and 
juere are also hraiP cc: for mathematics. 
rnusic, and cornpu 

The Develot meifl of Braille 
F ahle code was :: ::ed hv a Frenchman 
named Louis Brailie, who lost 1- '- 	-'4ht in 
an accident when he was 3 vea: - 	 u age 10, 
Louis got a scholarship 10 auen: a :::ol for 
blind vouth. where most of the Iessons were 

' en as lectures. The school had a small 
ilection of books with raised letters hu ,' thev 
're difficuh to read. 
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V1:ei Louis was . 3 :omer soidier named Cha:ies 
Ba:ber vis:ed the schcol and demonstrated the "pom wrh;ng 
c. 	hei-.:. vented. Ba:he .d devec:: the code at 
he ;eques: cf Napoleon Bcna:te so th:. idiers :oud 

comunicate secret iarmatior. s!ent:v . 	w:hout a hght a: 
:isht. The code ased a c. c: 	piare. wizh 
six os each T'.s rcean ±. 	. 	rasei Ga:s COui 

e recutre tc •resen 	.:.: 	.. ar cliaracter. The cell 
was oc 	 . ...r::.::—ir could not be recca::.zed 
wnh 	..i1 	Bar er :ade was tao 	rc' read 
and Iea:. 	cas 	successfu. 

Louis. however. saw the coes possibhties for enab . 
.................................................::rev 	•irid 

simp; die . B ISL id re cod a;e s±ois so 
six. c:eadng ... brahe CL ::.: s the DasIs Tor modern brahle 
code. Loch e:::. flL....:: .. ........ :unLan.:: -. is mode up of 
c: -.s so 5L-1 	sed dms arranged in a cdl zha 15 !we dots wide 
a..c three c:s high. Peope read brolle bv ltghtv passhg ther 
fingens over :he dors. 

Louis Braille (1809-1852) 
Born Jan. 4, 1809, in a small town near Paris, Louis 

Braille was an intelligent and creative child who had a 
good ear tor music. After accidentatly blinding himseE 

while toying with an awl—a pointed tool for 

making hofes—in his father's workshop, Louis went on 

to become not only a top student at the Royal Institute 

for Blind Youth, but also an accomplished cellist and 
organist. As a teenager, he developed the tactile 

(touchable) code that bears his name, and he published 
the first braifle book when he was 20. At first, his code 
was not widely used. Even at the school where Louis 
became a professor after he graduated, braille was not 

taught until after his death. By 1868, however, braille 
began to spread worldwide and today nearly every 

country uses braille. 
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‚. 1. •3 •• .. •• 3• 
s • • • • • •a 33 
s• •• •• •• •• •• •• 

.' .3 •. .. ‚. .3 3• 
.. .. .. •. •. •. 3. 

3. •• 3, .. .3 .. .. 
.. .. 3. .‚ ‚. .3 
.. .. .. .. .. .. 3• 

.. .. .. .. 
3. .. .3 •1 .3 
3• 33 33 .3 

The brailte alphabet 

3 333 
• . 3• •••. ? Capital 

Most punetuation marks are formed using the dots in the lower two rows of the cell. 
A lowerright dot placed in front of a word indicates that the word begins with a 
capital lefler. 

• ‚ • ‚ 	•• 3• 
• 48 • 

0S 

• •• •• • • • • .3 3. • 
Numbers are formed by placing the braille number sign (#} before the braille letters 
Athroughj. 
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The BraiUe Alphabet 
The hriie aIphabe s she;vn here. Notce 9 .o e %he f:sz 10 leziers 
A-J use oniv t -  .ts In thewo ...........the :-... The 

r•:r.:.euers E-T are :dhva dotto 
o -e rrs 	.eers. iiC rernai :.; etzes excee V. are 

c:med hv adding he:h IOWCI dols 10 	o ehe first five letters. 
Ie:ter 	s-vception hec  

nee ave 	-- when- - -- - - --- T.:ailIe c:ea:e ene coie :n ehe 180s. 
Thes::c ferWvadater. 

Writing Braille 
T h e :ois:.: 2015 are r:;ossed n 

The characeers a:e e:n.cssed  
hacK ci ehe par nworkn: 

se. anda:er€s: eon 
face ei :ne paer in ncrma 
readireg d-stiore. 	 - 

Peope can .vrite hrs... -  code 
bv hand. nsi: 	siate and SZIT ; u5: 

ar ehe code ca:i oc :vped v srrking 
kevs an b:aillewrieer. Software programs aLso e:-•:: :2 ansaee 
h2.s: :: 	s::::.:Uterpiflters rar. :::2:S h:c:lIs dots en 
thick raper. and braille disp:avs ran mae ehe cha:aceers on a 
conloener scecere apear on 3 wuchahk? serface. O:her devices 

12 esse :odav inchide ecc::::eic porar:.: :::s-eakers wide s::.ifle 
kevheards a .....vneheszed vaice re:::es. 

‚ 	. 	 .. . *. 
0 

• 	 00 

OS. 

• 	0•• 0 

To satisfy the braille witing requirement for this merit 
bade, 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 atphabet to spell out your message Jener by letter. 
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Reading Braille 
Mindea:. :c :ead :a: :. .:.ch. ar 

vc have ; - sio -  .:n c 	v sgh. A pe:sr v 	:s 
zri 	iear: r recize ............. 5:ae  
earing hov :ead. 

a 
jeveep the av: v:':e::Lhe dite:erce 	veer line 

am! S ung :he fngen: ! 
:ae nackh:. :he 	- -nivs gIEe  
:he hne of riiseJ 	mng iromlef:  

	

:a;ing. r ;ubng te 	u  
dered 	o: :ech:::,..:e case 	o; the s;ee:. -:: 

acac': .. .:h whch a - 	_adz Eaihe. Reac.:z 	r:cav 
cfed shhmg. 

i ave earrng w read ra:e hv igh:. :rv mig al 

f2sh cari t. hep v:u mecre  

	

nd eda 	 an :12Ke ';: 
5ea:ch ihe Imernet ,w --,h vcr arens 

fr free r:::ae :ah 
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A skiHful braille reader may use the "scssor" reacflng 

technique: the left hand reads to the midde of the hne, then the 

right hand takes over and reads to the end ofthe ice, and then 

the left hand drops down to the next line of dots and continues 

reading.A good braihe reader has a flqht touch, only "tickling" 

the tops ofthe dots. 

Helen Keller (1880-1968) 
Alabama-born Helen Keller was only 19 months old when a 

serious illness left her unable to see or hear. She was largely 

cut off from the world, frustrated by her lack of language and 

limited ability to communicate, untit age 7, when her parents 

hired a teacher named Anne Sullivan. Anne taught Helen 

letters by making the 

	

.•.. 	 signsforthem in her 
.. 	O• 	paim. Relying on her 

--nse of touch, Helen 

learned sign language and 

braiUe. As a 10-year-old, 

she learned to speak. At 

24, Keller graduated with 

honors from Radcliffe 

College, becoming the 

	

= 	 first deaf-blind person 

to earn a bachelor's 

degree. She worked as an 

author, political activist, 

and lecturer, traveling 

extensively to speak on 

behalf of people with disabilities.The lifelong relationship 

between Helen Keller and her teacher and companion, Anne 

Sullivan, inspired a famous play, "The MiracleWorker' by the 

authorWilliam Gibson. 
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Silent Scout Signals 
Scouts use silent signals to direct their patrol and troop in activities 
at camp, meetings, cerernonies, and othor vents. As with any 
visuai signal, silent Scout signals requin attention frorn the 
receivers and a clear line of siht to the sender. The signals can be 
anything the group wants to tote, as lottg 	1m,  sender and the 
recetvers ttnderstand beforehand what tite iiidividual signais 
nedO anti how to respond to ihern. lot exanp]e. the Scout sign, 

when held high, calls the group to silent attention. 

Gathering 
For gathering tio'oup together, the leader may use an arm 
held high above his ltead and moved in a circularmotion. 

After getting the group's attention with the gathering 
signal, the leader may hold his arms straight out to the sides at 
ioulder height, directing the memhers of bis unit to line up in 
raig!it lines in front of hirn. Holding the arms pariway up is 

a signal to form a half circle factg hiin. The leader could also 
tathcr tic membcrs of bis utit tnd ihon hold onc arm straight 
out tu bis side or staight in front of hrn direcing evet -vone 
to line up itt siitgie--Hft formation. Then he might use a pulling 
motion over his head as he moves off in the desired direction of 
travel, indicating "follow me." 

n the outdoors, toud shouts frightert away the wildlife. 
Silent Signals preserve the peace of the wilderness and 
enhance the possibHities of seeing animals in their 
natural habitat. 
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Other Common Signals 
Other familiar hand signals include: 

• "Co that way" or "Move farther out"—Hand held high and 
moved away frorn the hody in a certa n di rection 

• "Hurry up" or "Faster"—Hand held in a fist and pumped up 
and down over the head 

• "Stop"—Hand held motionless above the head 

• "Get down! "--Hand held palm out at the end of the 
outstretched arm, then moved sharely toward the ground 
(accompanied in an ern( , rgency by a vocal signal yelling out 
the command, directing the group to squat or lie down) 

• "No" or "Disregard"—Hand held open and moved several 
times from side to side across the face 

Flags and Lights 
One or more flags can he used to convey silent signals over 
longer distances. A flag such as a patrol ilag is largcr than a 
hand and can he seen from farther away. To improve the 
distance over which group signa riav he seen and understood, 
lignis niay also be used. especia 	i darkness. 

Other Messages 
The group may establish any numher of signals to convey other 
messages.as rnanv or .is fe•v as tue group m&'mbers nc'ed and 
can remeniber. The signals should be easy 10 rememher, but 
they also must be practiced until they become second nature for 
the group using them. In an eme] -gency, there will not be time 10 

look up the signal in a book or ask someone what it means. 
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Trail Markers and 
Rescue Signals 
Trail signs heip hikers find their way. vhmy recreational areas 
have estahjshed triiis that are weli-marked. In sorne arcas, 
however, nctworks of trails untersec 	no sigos to hclp 
hjkers travei to their destination. Other, more remote areas 
mv have few or no we!I•dcfined trails. On your Scout outings, 
espccialiv wilderness treks, you need to know how to foiiow 
anhi how to make trail markers. 

Cairns and Blazes 
A cairn, a traditional method of marking traiIs, is 
simply a pile of stones. Some cairns are sinail and 
idcntify the trail along which vou are trveiing. 
Otlier cairns are !arge and high enough tu be 
visihle over long distances such as in the desert, 
along waterways and coast!ines, or in 
mounLainous regions. 

Another trad i tiona! rnarking method is 
tr 1 1)1ting. Origina!ly, biazes were marks 
choppehl into trees to show the direction of 
travel. l'his nethod is not used todav [cause 
it damages the environment. Instead, modern 
biazcs take the form of metal, vood, or plastic 
pieces atticlied to po.is er other objects. Or 
marks may be painted on trees, rocks, or other 
surfaces along the trail. 

u. 

During the era ofwestward expansion in America, large 

cairns were built, often on high hills and mountains, along 

trails Jike the OregonTrail, Santa FeTrail, and California 

TraiLTravelers could see the cairns for miles, and maybe 

for days, marking the safe crossings of rivers and through 

mountain passes. Some of these cairns still stand today, 

more than a hundred years later. 
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In mountainous areas, different colors of blazes may 
indcate the difficulty levels of hiking trails, sirnilar to 
how green circles, blue squares, and black diamonds 
are often used to identify the difficulty levels of downhill 
or cross-country ski trails and hills. 

Blazes are often brightly colored to contrast with the 
surrounding forest or terrain. Usually they are placed frorn knee 
hih to eye le'e1 and are spiced so that the next hiaze is visible 
fruin the last blaze along die trail. When lollowing niarkers 
and blazes, hikers may find multiple marks of different colors 
or designs on the same tree, rock, or signpost. The different 
marks typicaih' indicate side paths brariching riff from die main 
trail. To avoid taking the vrong path, hikers riluSt stay alert to 
changes in trail markers and watch for places where the trail 
forks or turns aside from the desired direction of travel. 

Always prepare ahead by studying the area where 
you plan to hike. Learn about the terrain, whether and 
how the trails are marked, the dangers you may face, 
and any special no-trace considerations. Remember 
that it's best to stay on established trails and limit 
or avoid cross-country travet to avoid damaging the 
environment. Always carry a good compass and a map 
of the area—do not rely entirely on GPS, which can and 
does fall. Always have a plan and a backup plan, and let 
others know when and where you are going and when 
you expect to return. 

Weil-known trails like the Pacific Crest and 
AppalachianTrails use a variation of blazes. 
Emblems on posts mark the thousands 

mm 	of miles of these national trails. 
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Braille Alp . t ar. 1 Nur1f .rs 
The braille System of reading and writing, used by people who are blind, is created 
hy using raised dots in form characiers (leiters. numbers, punetuation) that ecu he 
rt .d hy toueh, Numhers are formed by placing the braille numher sign (#) hefore the 
braille leiters A through J. Close your eyes and try in read the braille alphabet with 
your fingen,;. 

a 	b c d e f g h 

1 	2 3 4 5 6 7 8 9 	0 

k 	1 	m 	n 	o 	p 	q 	r 	s 	t 

u 	v 	w 	x 	y 	z 	. 

Capital sign 	 Number sign 



Reading braille takes many years of practice. Hcrc arc same short phrases for you to 
hone your skills. 

{1IkigiItwy 

5 

Hnt Scouts ae asked to do this each day. 

Hint: The two newest requiredfor-EagIe merit badges are. 
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Marking Trails 
Following trail signs can be tricky when the markers have faded 
or crumbled from age, weathering, or other types of damage. 
In situations where signs are absent or inadequate, hikers may 
create temporary trail markers using the available materials, 
such as twigs or pebbies. Or you can leave simple trail signs for 
others to follow by scratching in the ground with a stick. A 
pointed arrow means "This is the trail," while an X warns "This 
isn't the trail—don't go this way." A square with a number in it 
and with an arrow can mean, "Proceed in this direction, as 
many steps as the number says." A circle with a dot in its center 
specifies that "This is the end of the trail," or it may mean 
"1 have gone home." 

Scout trail signs 

X O 
"This is the way" 	"Proceed 3 steps 	"This is not 	"End of the trail" 

this direction' 	the traiL" 	or "Gone home' 

At 
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When following a trail marked with these kinds of 
impermanent or improvised signs, use your eyes and do not 
rush. Be sure each sign is actually a marker and not something 
you are imagining. If you suspect you have missed a sign, return 
to the spot where you brushed out or undid the last one and 
start again. (If you fail to erase the signs as you go, you may 
cause great confusion for other hikers or even yourself the next 
time you travel the same path.) 

"O~f- 7 

Markers may be adapted from Native American trail signs, using 
grass knotted into tufts, sticks pushed into the ground, small 
stones stacked in bw caims, or pebbbes arranged as arrows. 

Trail signs can be either permanent or temporary. Temporary 
blazes are used especially in wilderness areas. No4race principles 
apply, however, regardless of whether the area is heavily hiked or 
virtually untrammeled. When you lay out a trail for your patrol 
or troop to follow, be sure afterward to remove your ternporary 
trail markers. Generally, the person who marked the trail is 
responsible for removing the markers. Or, in a group of hikers, the 
last person down the trail may have the job of clearing away your 
temporary markers. Do not remove or alter permanent trail signs. 
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Rescue Signals 
Knowing basic rescue signals could save 	 / 
your life, the life of a fellow Scout, or even 	/ 
your family. To attract the attention of 
rescuers, use signals to make yourself 	 1 
audible or visible. 

Audible Signals 
If you become separated from your group, 
shout for anyone within earshot, and use 
your whistle (which you should always 
carry with you). Searchers may be dose to 
you bot unable to see you. To signal your location, 
blow on a whistle in groups of three blasts. (A combination 
of any three signals is a universal sign of distress.) 

To attract the attention of aircraft overhead, lay out large, 
angular ground signals. You can make standard ground-to--air 
symbols (shown in the illustration) by arranging brightly colored 
tents, tarps, rescue hiankets, or strips of fabric in an open area; 
by stamping down sand or snow with your boots; by pulling out 
clumps of turf; or by lining up branches, logs, stones, or any 
available materials that contrast in color with the background. 
Make the symbols as big as you can-10 feet high or larger, 
if possible. 

Construct these signals quickly, if you have reason to 
expect an air search. Search planes will likely cover a large 
expanse in a systematic pattern, flying over small sections of 
the area one after another and crossing off a section if no trace 
of you is seen there. If you are in that section and searchers fall 
to see you, then you might have a long wait before they return 
for a second look. To make your position known as soon as 
possible, lay out ground signals without delay. 

EIEIEIEIEI 
REQUIRE 	REQU KE MEPICAL 	NO 	 YES 	EEOCEEP NG 

ASSISANCE 	ASSISTANCE 	 IN THIS 5 KECSON 

Ground-to-air signals are passive visible signals, requiring no further effort once 
completed. Such signals work even if you are asleep or iii when a search plane comes. 
Upon rescue, dismantle alt ground signals. 
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Use any items you have that 

might heip rescuers see you. 

An orange cloth, orange 

garbage bag or poncho, 

bright ciothing, or anything 

brightly colored can help 

attract rescuers' attention. 

Search-and-rescue personnel 

report that lt is difficult to see 

someone who is standing 

motionless on the ground 

and not trying to attract 

attention.Things that move are more noticeable than 

things that stay stilLYou can increase your chances of 

being seen by making a tripod to suspend your orange 

poncho or bright clothing so that lt flutters in the breeze. 

People sametimes hide from rescuers, mistakenly 

thinking they will get in trouble for being lost. Do not 

hide! Focus on getting found. Da what you safely can 

to help rescuers see or hearyou, but avoid putting 

yourself in danger. Do not da anything that might cause 

you physical harm. An injury would only make matters 

worse, Also avoid aimless wandering, which could 

get you even more lost You might move to a clearing 

so that rescuers can see you more easily, but da not 

move far from where you were when you first realized 

you were lost. Rescuers might be Scout leaders, police 

officers, national guard members, or firefighters, but 

often they are volunteers. Don't make their job harder 

than lt already is. Stay put in a safe location. Rescuers 

may have a large area to search—do not make lt bigger 

by moving around a lot. 
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ActiveVisibe Signals 
Besici 	1 ground signais, use actit'e signals such 
-s mirror 	smoke, and fiares. Smoke is most visible in 
davhght; fire at night. \iuch of the United States is wider a 
constant fire waich, and anv unusual smoke will be inveseigated 
(probabiv bv air) even ii no one knows von are missing. Make 
a dense column of smoke by laving vet, green leaves and 
branches, evergreen boughs, or moss on a fire. 

Three fires, spaced equally apart, make a standad 
signal. Build the second and third firelays about 50 yards - nt 
ehe fire that is burning, locating ehem so the three form the 
points of a large triangle. Keep a torch of fiammable material 
near the blazing tire, and as soon as you hear an approaching 
aercraft, c 	kiv light the additional fires. Be cerrain von mit 
contain c 	ire von 	start. An out-ofcontrol biaze would put 
vou in gr 	danger. 

On 	in dav. airborne rescuers can see ehe flash of a 
mirror from many miles awav. If the mirror in vour survival Ide 
has an aiming device, use it. lt not, hold the mrtror in one hand 
near vour face, extend vour other hand in front of you, and eilt 
ehe mirror until vou can till your empty paim with refiected 
Iight. Make a V wieh vour illurninated fingers, then sight across 
the top of the mirror and through the V toward an approaching 
aircraft and drop your emptv hand out of the wav. Repeat these 
steps frequentiv to adiust vour aim. A glass mirror retlects light 
best, but lt vou have no mirror vou can use a hright can lid, a 
peece of toll, or ani' other shinv, refiective obiece. 
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ff ung rescue flares o 	 ces, follow the directians 
caefully. Such cievices ty 	y can he used ony once, so activate 
ehem only when you hve sighted or heard ehe approach of a 
seareh plane. 

Survival Kit 
Alvavs he prepared by carrying ehe Scout Basic Essenhals. 
In an ernergencv, they,  can heip von uni of a jam, 

• Pocketkmfe or multetool 
• First-aid ku 
• Extra ciothing 
• Rain gear 
• \Vater hott!e 
• F!ashlight 
• Trat! food 
• Matches and fire starters 
• Sun protection 
• \lap and compass 

Also carrv a whisrte and a mirror. Signaling mirrors 
are avai!ahle in most See t shops, sportirig goods stures, 
and outdoor-supplv stores. 

\Vear or carr something hright. An orange poncho, 
a space h!anket tNlvlar 5  emergencv h!anket), or a co!orful piece 
of piastic is ligbe. l:c.s ecsilv. and can he used as a shelter as 
weil as a signaling de e. Bv heing prepared, von give vourse!f 
the best possihle c...c cf being found. 
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Improvised Signals 
xi did not carry signaling devices with you, look 

rc und tor whatever you can find or make. Use rocks 

cr gs to lay out ground signals. Use a piece of broken 

s or a shiny credit card surce to reflect light 

a mirror. 

.you have ever heard a beaver seo ts tail on the water, 

you know the sound can carry a gret dstance in the 

woods.To imoovise a sounds:gang device, imitate a 

be.:rr t, smackingtwo herd ogs toether. 

Radio Beacons 
Emergencv, position-indicating radio beacons are monitored 
by aircraft and orbiting sateilites. The sateilites work together 
(through triangulation) to determine vour location and provide 
the information to operations cemers, which then mobihze 
search-and-rescue personneL Ii vou carrv a radio heacon, 

se lt lt you need heip, but rernember that it is not a tav. Do not 
‚rlav with the beacon or aI!Ow others to nlav wirb it. an- never 
e:k•.::...:' 	..c 	tes: 

Ein e rgen cy radio beace n 
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In baseball, umpires use hand gestu res Co call balls and strikes, 
Co taU a player out er safe, es indicate foul and fair ba 1 is, and Co 
enforce seher rules sf play. 



L 

A police officer direc ::afi:v:h hand signals, a construction 
foreman signs instructions to a crane operator, and a baseball 
umpire signals that a runner is safe: These are a few of the 
manv wavs in vhich signs and signals are used in sports 
and in workpiaces. Mam ,  tvpes of activities have their own 
standard hand signals. but these may varv from piace to place 
and among different users. As with anv kind of signal, both the 
sender and the receiver need to know and understand the 
signals that are being used. 

Sporcs Officiais Han J Signs and Signals 
Manv sports reiv on umpires. r€:cres, or other tvpes of 
officials to ensure -,hat the ga::c :s plaved hy the rules, 
lllustrated here are examples of the hand Signals the officials 
use in popular team Sports. 

Other sports such as soccer, field hockey, lacrosse, rugby, 
and vater polo also have officials using well-established 
signals to control plav and to inform plavers and spectators 
about rule infractions. 

A football garne s full of signs, signals and codes. 
Coaches signa. oays with signs and gestures, the 
quarterback caHs plays using codes, and the defense 
calls its counter plays, to which the offense may 
resporid with a nother flurry of signs and verbal codes. 
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Basketball referees use hand gestures tu start and stop the ciock, 
tu Signal shooting and scoring, and to call fouls and vi&ations 
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Football referees use gestures to signal such things as first 
downs, touchdowns, timeouts, and infractions of the rules, 
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Hand Signals for directing trucks 

c 

 

 

LEF 	iT 

mm 
Construction sites can be dangerous and noisy p1aces—so noisy 
that shouted instructions cannot be heard above the din of 
machinery and equipment. For communications on construction 
sites, standardized systems of hand signals have been developed. 
Different hand signs may be used at different worksites or by 
different equipment operators, so lt is essential that both the 
signaler and the receiver know beforehand what the hand 
signals mean. 
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Concre tck diver hand sigaI 

s c7 eq prjeor.: 

a 	 uaUv sgned to dreci 	 - - 

o - itie-n 	-: 	 hand ignais i 	zruck 

sgnais 	 direct t 

2o o n,- 	tor tourng the concrete and to tarz 

-ne zum" 	 peed. 	:r to theconcrete mx, 
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Crane operator hand signais 

Ä 

1 
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rcraft Canier Catapult Crew Signals 
_ 

• - - 	 :en:ro1e ±as. Jets are ca:apze ntc 
• 	xer airca: a7eIrg er beg pri. rei:e1ed, 

w:h a:mai:er. The 	e :'e: engmes ad r:ers 
- member of :he deck crew rru eemrrjnca:e mostv 

:h:rh hi 	n1 
rec: a ae en :he 	 30 hand 

The genend se4ierce io launch a et is re 
r;e: 	hecarapuh • a ivcecr 
- 

	

	eh:ee:raha13tmchbar 
3.ld hoMbuk ro de pre' 
:-±e gean rai€' -,he et h: 
deflecx behhd :he piane, 

ae Wal saäng chec. a::d 
:hen ree.ae :he hobdhac :e 

d 	 laund in gAanevihe 

:ehv Ta normc:e: 
be:Ween une J 	ard 

rhe Ohr  Ov  Z 	de 

• 	 :r he:e 

• - 	:: 

I 
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Cyrlist Hand Signals 
Cychsts (and some motorists) make hand signals to indicaee 
their intentions to other traffic. Similar 10 automobile signaling, 
cvclists use three main signals. left tum, right tumn, and stopping. 

vclists in a group mav use additional signals to communicate 
'ith other riders. 

LefttumExt1 
arm straightot: nfle 
direetion of the turn. 

t 
Right tum: Extend tight 
arm stratght out in the 
direetion of the turn. 

An alternative ti. t-turn 
signal is to exte 	he left 
arm out tothet 	ent 
attheelbowwi. ie 
forearm pointin pward, 

Stopping/braking: V. hen cycJing 	a group, 
Extend left arm out a stop may be signaled 
to the left, bent at the by holding ehe hand 
elbow with the forearm straight up rn ehe air for 
pointrng downwa rd. greater visibility. 

To signal to a group of cyciists to slow down, extend 

the arm outward and move the hand up and down 

as ii gently patting an invisible dog. 
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You might not often think of them, bot you are familiar with 
sound signals in many parts of your life. Most schools use a hell 
system to start and end the school day and to 
signal dass changes, breaks, and lunch. Car 
alarms are sound signals that are meant to 
attract attention and discourage thieves. Fire 
alarms are mainly sound signals with some 
also flashing warning lights. Outdoor sirens are 
sounded to signal emergendies such as severe 	:1 

weather and tornadoes. 	 1 

Ii 
Trains 
As a warning to motorists and pedestrians, 
trains must sound their whistles or horns 
continuously for at least 15 seconds as they 
approach railroad crossings, giving the required long-long-shorh 
long sequence of whistle or horn blasts. This sequence, which is 
similar to the letter Q  in Morse code, is not so much a letter as II 
is a sequence of sound fluctuations that are unmistakable from 
other nearby noises to make it useful as a warning. About a 
dozen other standard train-whistle calls are also used, mostly to 
communicate with railroad workers along the rails or in rail 
yards. Whistles are used to give instructions, as a safety signal, 
and to warn workers when a train is about to statt moving. 
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Horn Signals 
Engine Horn 	Meaning 

"0" is a short blast; 

is a long blast. 

0 	 Apply brakes. Stop. 

00 	 Enqineer's answer to anv sqnal 

000 

0000 

0000000000, 
etc. 

etc. 

-00 

000 

unless otherwise specified. 

When standing, back up; when 

running, stop at next station. 

Engineer's request for signals. 

Person or livestock on track 

(series of short blasts). 

Approaching stations, junctions, 

or railroad crossings at grade 

(series of long blasts) without 

stopping. 

A second section is following; call 

for other trains to signal. 

Flagman to go out to protect rear 

of train. 

Release brakes. Proceed. 

Train is approaching public 

crossing at grade. 

Flagman may return from west 
or south.* 

Flagman may return from east 
or north.* 

"These horn signale may be followed 
by "0" or "00" or "000" when 
several tracks are in use.The number 
of short blasts corresponds to the 
track number. 
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iv3ility Commiu nTcations 
i::.a.v 	ed vaiou 	nd 

g:ar:eil1e. 	cio:s, 

Al See ba:wan bosn 

i'be5 .ve:e:s :e: 	:g 	ptz 	ccud5e heard 

:a:es. ADoa7ci  sh 
to rai acuvizies ad rere:ks 

han 	en deck. 

dri 

e 

me ence. 	a:ze:n 	:x 

Aee 
sA :'ge:her. 

ans 

- 
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Boati!g Signals 



Sound-ony signas have their 1 1mItations. Louder 

noises can drovn thern out. MctoHsts vith the volume 

crankeo up an their car stereos may not hear the wall 

of a fire truck or the whistle of, an approachng train. 

Pedestrians listening to music through headphones 

may fall to hear an oncaming car.To be more 

noticeable, therefore wa rn ng sig na s often 

combine sounds with ligats. Many bufldings have 

fire alarms with flashing flghts, and ernergency 

vehicles such as ambulances are eauipped with 

both sirens and lights. People who are deaf or hard 

of hearing may use devices that flash or dirn 

the lights in their home wheneverthe doorbei rings. 

Cell phones can be set to vibrate to signa' incoming 

calls when the ringer is turned off or inaudible. 
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Symbols 
:i its simplest 	a symbol is a picture, letter, character, or 

:biect tttat represents something. Symbols can be created to stand 
;jr ideas, words, actions, organizations, or almost anything. 

One famihar example is the universal recycling symbol 
that appears on plastic hags, aluminum cans, and many other 
evervdav obects. The recycling symbol represents an unending 
loop (like a Möhius strip) with three half-tvisted arrows forming 
a triangle, lt was clesigned bv 23-year-old college student Gary ,  
Anderson to honor the flrst Earth Dav in 1970. The symbol 
indicates that an ohtect or material is recyciable, and it is also 
used on bins for s:xng and sorting recyciables. 

Look for c::r: s;:r.bals around vour home, school, or troop 
meeting place. Your scitool mascot is a symbol. Your town or 
city might have its own symbol, or you might belong to a group 
iat uses a special emblem. 

Scouting has many symbols with meanings that are /\ 
woven into the designs. Consider theTenderfoot 
badge, a trefoil like the north point of an old 
compass The shape of the badge signiftes 
the way a Scout points the right way in life 
just as a compass does in the wilderness. 
The three points of the trefoit, like the three 
raised fingers of the Scout sign represent the 
three parts of the Scout Oath. 

Map Symbols 
hnowing what map symbols mean is an essential skill. Map 
symbols use shapes and often colors Co represene what is ort ehe 
land. Similar symbols appear on topographical maps, highway 
maps, nautical charts, aeronaneical charts, and other map types. 
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Basic map Symbols 

are explained in the map kev or legend 
located in a map's margins. 

The legend, or kev, tvpicallv provides other 
essential information: 

• Directions. North is toward the top of most maps. 
A rnap %vi11  often have a true north arrow in iN 

margin and an arrov shoving the direotion of 
magnetic north. 

• Scale. The scale of a map compares die size 
of the map vith the size of the area it represents. 
A map scale of 1:24,000 means that one inch an 
the map represents 24.000 inches or 2,000 feet 
an the ground. 

• Distances. Bar scales can he used for measuring 
feet, meters, and miles on a map. 

• Date. Ä map's date teils when it was dravn or 
last updated. An older map will not show new 
buildings, roads, trails, or other recent changes 
an ihe land 

The best 	s for hiking are topographical 
niaps that 	contour lines 10 shotv the shape of the 
land—its lui,. vallevs. mountains, and plains. Each 
point an a contour line is the same elevation ahove 
sea level. Where the lines are dose together, the land 
s]opes steeplv. \Vhere the lines are far apart, the 
terrain is almost fIat. 

Contour lines are dravn in hrown. Topographical 
maps use other colors for other features: 

• Blue for vater—ponds, lakes, streams, 
nvers,  

• Green f 	' ition—forests. woodlands, 
grassian 	ards 

• Red or t 	hu!nan-built structures- 
Is, rad lines, trails. huildings. houndaries 

• 	r open areas—fields, meadoivs, 
0 
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Hazard auitj Safety Symbols 

[Dan9er 1 [Dan g rousJ Fdiation 

L 	J [ch&nicalsj 	risk 

Z  S 
LDanger

Eleuric
ock risk 

/e\ 
Weareye 1 

[Protectionj 

The general caution sign dispbvan excIar-cn 2ointto attrac: 
attentionThe skull and crosskonesisofter used o label poiso's 
The radioactive symbors syrnrnotdcal H. es e -s ced shape can be 
easily recognized frorn anv angle The CY.C5 hard symbol 
wams ofthedangerof&e-cuticn Sg-'sardsymbcs Hdcste 
when  otve cesr 
iseq 

II 
B 1 . 	. ding WC --- :ntohelpyonstsv sss sybls 
mey indicate the availebility and lctns 	estecems 1er 
containers, public traneportation an d ceur - tess c:her 
convoniences and ser4ces 



In many parts of the United States, natural disasters 
occur so frequently that evacuation routes have 
been established. Blue signs designate these routes, 
directing people to primary highways away from 
the danger. 

In any building you enter, look for the fire exit 
or emergency exit signs or symbols, building maps 
that show the locations of evacuation routes, and 
signs or symbols that identify assembly areas 
where people should gather when they are clear 
of the building. Look for the fire hose or fire 
extinguisher signs. Also find the symbols that 
designate the locations of first aid kits, automated 
external defibrillators (AEDs), and emergency 
medical care. 

Humcane 
evacuation route 

• 	10 
ASSEMRLV 
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Traffic Sins 
If you have gone any distance along a roadway, highway. or 
City street, you will have noticed traffic signs. Anyone who uses 
public roads, whether cyclise or motorist, must understand and 
know how to respond to traffic signs. 
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Traffic signs come in a great many shapes and colors, but 
they can be grouped into fewer than a dozen basic types: 

IÖNE WAY 

Signs that are red are 
limited to stop, yield, 
and prohibition signs 
like "Da Not Enter" or 
"Wrang Way" These are 
regulatory signs. 

Orange is the background 
color for temporary traffic-
control signs. During 
road constructian, orange 
signs warn of detours, 
closed lanes, changes in 
road conditions, and the 
presence of flaggers and 
construction workers. 

Blue is used to inform 
travelers about nearby 
services such as food, 
gas, lodging, tourist 
information centers, 
and hospitals. 

Other regulatory signs 
usually have a white 
background with black 
letters. These include 
speed limit, one way, 
road closed, and keep 
right (or left) signs. 

Signs far school zones, 
pedestrian crossings, 
and bicycle lanes are 
yellow or fluorescent 
yellow-green. 

Brown indicates public 
recreation and 
historical or cultural 
sites such as parks, 
landmarks, and 
historical markers. 

Yellow is used for 
waming signs about 
road conditions, lane 
changes, intersections, 
tums and curves, 
merging traffic, and 
much more. 

Mileposts, street 
names, freeway 
entrances and exits, 
and other types of 
destination, distance, 
and guide signs have 
green backgrounds. 

JAr? rc'< 

Night speed-limit signs 
and truck regulatory 
signs have black 
backgrounds. 
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Sign Shapes 
Certain types of signs have special shapes so that travelers can 
recognize them quickly and react appropriately. In general, the 
more sides a traffic sign has, the more critical is the message the 
sign sends. 

A stop sign is an octagon (eight sides). Stop signs are the 
only traffic signs in the United States that can have eight sides. 

Warning signs are diamond-shaped, and yield signs are 
downward-pointing triangles. A "No Passing Zone" sign is a 
triangle pointing to the side; that is, a pennant. 

A rectangle that is higher than lt is wide is used tor 
regulatory signs such as speed limits. A wider4han-tall rectangle 
is used mainly tor guide signs about highway entrances, exits, 
destinations, distances, and similar types of information. 

The only ckcle-shaped road sign gves advance warning of a 
railroad crossing.A 12-sided crossbuck (X shape) also marks 
railroad crossings. These signs are uniquely shaped to help call 
drvers' attention to the extreme dangers of coliisions between 
trains and vehicies. 
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Text Sy bols and Emoticons 
ave spac 

a:d 	iy 	:hertate 

oi, 	lex:  
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siand c: Warr ;v:h cr::.:: : 

s:zc ir;;:s ::-:eck  

re 

EMOTCON 	TEXT SYMBOL MEAMNG 

:) Smiing 

:-D Grinning 

:-1 Sad 

. 	:-\ Skeptical or undecided 

Deterrnined 

:0 Surprised 

d:-) Basebal 	cap 

Think positive 

Adhesive bandaa-- 

Atoov Spider 

Designing a Symbol 
mis: s: ccde wha esa2e 

i:at. 	>urage ac::o 	Va: 

s and c m :: 	'e: 	:e e-- - 

l 	 gize 

Tt:k ab.ii: 	 fa:i.i: vn:b1s a:: wha: 

inakes :hr ef' 	 e :ree arrjws 

've:a1 :ecvcli: 	 ar :ecid pmpt : :educe. :e: 

ad :zvce Tb 	 sdcc cr vcu: Soße sx 

:eai may xp-e53 :ra:o:: o: spi:e ovai. Yeur dtv o: 

svbo1 mg1i: convevte :hvs eronai:tv c: 

se:5 
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WhiIe c 	 isthesien 	 ing hidden messages, cypto!ogy 
is the s 	cs cf reading er deciphedeg 	- nessages 



Ers~2WE~ 
c:aphv, secret codes or ciphers are used to hide 

c;;coe c; enc'pt) the true meanings of messages. Strong 
codes and ciphers use highly compiex mathematical formulas 
and algorithms (muhistep procedures) 10 secure them and keep 

- it Is a Code? 
A code is 	:.a replace the actual words in a message 

with other words or symbols that hide the mes::e's true 
meaning. One example is a dictionarv code, a 	em in which 
two identical copies of a dictionarv are used, one bv the sender 
and one by the receiver of the message. The sender might creaee 
an unencoded message (called "piaintext") and theo look up the 
page number in the dictionarv where each word in the message 
appears. Each word is coded according to the word's position 
on the dictionarv page. For example, the code number "4625" 
rnight mean, "Co to page 46 and look in the 2nd column for the 
5th word down frorn the top." That word might be bird; using 

n, the word bird when sern in code is "4625,' The 
:edure is followed to encode each word in the 

g, creating a coded message that consists onlv of 
ers. with each group of numbers representing a word. 

This type of "hook code" has rnanv variations. In fact, any ,  
nook can be used, not just a dictionarv. Two copies of the same 
edition of the Boy Scout Hardbook could be used, for example, 
and the code number "4625' might mean "go 10 page 46 and 
und the 25th word appearing 00 that page." 

Cryptographers are peope who are skiued at creating 

codes and ciphers. Cryptanalysts are skilled in 

codebreaking. Both kinds of specialists are usuatly 

well-educated in math. 
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VVht is a Cipher? 

	

A ci Phi 	rnacode in that letters, instead 

	

of words 	d. A cipher changes or rearr 

'' 	each leiter in 	.;e. For instance. a suhstitiirtc 
rnight repiace th. .-1,-. z,in the word TRI PZTWORTH 

speit ii AG\VCADEGA\IP, replacing ei, 	ih an A, 
with a G. ei:. 

The History of Cryptoaphy 

	

People have se 	.c.. .......: ..r dosands of 	. in ancieril 

	

Greece, leaders c: 	::: .: : : rta wrote n:essa 	to their 

	

Earlycipherdevice generals across t 	dges of strips of parchment wrapped in a 

of ancient Greece spiral around stalls, or hatons. Once the parchment was 
unrolled, the message could he read onlv hy wrapping ihe strip 

nd an identical staff belonging in the general to whom the 
was addressed. This method is a type of trcuisposirhm 

:he niessages Leiters or characters are reordered 
jxans:.: .:sed) iastead of being replaced. 

Hiding in Plain Sight 
Some secrets rely not on ciphers, but on clever 

concealment.You are probably familiar with invisible 

ink made from milk or lemon juice, a method of 

concealmentthat dates to antiquity.The Roman 

philosopher and military commander of the early Roman 

Empire, Pliny the Elder (A.D. 23-AD. 79), recommended 

using the milkyjuice ofa common plant that turned clear 

as it dried. Messages also could be hidden in written 

material (whether ancient scrolls or modern books) by 

punching tiny holes under selected letters or words.The 

pinpricked letters spelled out the message when the page 

was held up to the light. Another method of revealing 

certain letters or words was to lay a grille (a cutout pattern 

of paper, metal, etc.) over written material to disclose a 

secret message hidden within the text. 
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The Italian piiIuopher and arciieec. Leon 
Battista Alberti invented a cipher disk rn 1467. He 	?' 
used ewo different alphabets arranged m two 
rings, with the Iarger ring encircling the smail€ 

orn one 	ng with 	 ‚ / 0n e. Lining up a letter h 	n 
a differentieller in ehe other ring created i. . 	',. 

simple substitution cipher that could be ud 
Co encrvpt or decrypt a message. ‚ 

In the earlv ISeh centurv, the Freernasons / 
- began using a cipher commoniy knovn as 

the 	pigpen cipher' to keep their records and 
communications private. The method replaces 
letters vith symbols that are lragrnents of a grid 
Evidence suggeses that George \Vashingtons arrny used the Replica of a 
ripher during ehe Revolutionary War, and it was used by both confederate 

des during the American Clvii War. lt is a simple substitution 
pher. Using the example kev shown in the illustration, ehe originals are 

message "X MARKS THE SPOT is enciphered as foliows' known to 
exist today.  

> JJFUV >flD V1E> 
X 	MARKS 	THE 	SPOT 

Thomas Jefferson invented a cipher wheel in the earlv 
I790s. The device had a set of wooden disks, each with ehe 
26 letters of the alphabet arranged around its edge. The order 
of the letters was random and different on each disk. The 
crvptographer spelled out a plaintext message an ehe cipher 
wheel and then copied down the line of characters above or 
below lt to encipher ehe message. The receiver deciphered the 
rnessage by rotating the disks an his matching cipher wheel 
so thev spelled out the encrvpted message an or row, which 
macle the plaintext mt 	ge appear an the rc 	c bc v 

lt. Jeffersons cipher v 	3rnong ehe 
ost advanced of 	The U.S. 
rmv used a 	of this cepher 
heel from 1... .J ihe begenni 	- 
f World 

T'omas Jeffersc '- 's wheel cypher" 
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Duk nie encan Civil \Var, signalmen 	uag 
back and forth in the wigwagging system 10 send messages in 
Morse code. The messages vere sometimes encrvpted with the 
cipher wheel before being eransrnitted bv vigwag. Both sides 
in the Civil War tried to Intercept and decipher the other sides 
messages to learn their plans. 

In 1942, during World War Ii, lJnited States military 
intelligence successfuilv broke Japanese naval codes arid Iearned 
thar a large Japanese force Was headed tot -  the US, base on the 
Paci: :sland of Midwav. Knowing the Japanese plan helped the 
U.S. \a:v defeat the enemv force. The Bartle of Midway was a 
male: ::irning poinr in the war in the Pacific. 

During the earlv davs of World War II, crvptologv experts 
in Poland—with help from the French—hroke the seemingiv 
unbreakable German Enigrna cipher and shared their success 
with the Briiish, who in turn shared the secret vith their aliv, 
the United States. Great Britain depended on supplies arriving 
bv ship trom the United Stat 	'ut the ships were in constant 
danger of heing hit by Germ 	uhmarines. The hreaking of 
the Enigma cipher helped th 	ies brate and sink German 
subs hefore they could attack the supplv ships, and ensured 
thar allied commanders had the information thev needed 
ahout enemv plans and movements. Manv historians helieve 
this crvptanalvtic success was vital in shortening World War II 
in Europe. 

The linited States also began to analvze communicarions 
of the Soviet Union, and in 1946, partiallv decoded the ciphers 
thar were used 1w Soviel spies in the Uni  This 
proiect. called Venona," look nearly 40 	ot ending 
until about 1980. 

TVlodern Codes ard Ciphers 
The invention of rnach::cs 	::::vjuters made codes and 
ciphers harder to break and easier tu use. which has in turn 
made the art of codebreakeng both harder and easier. Machine 
ciphers are seronger (less breakable) than manual systems 
and are wideiv used to secure important Information. Modern 
encrvption protects peoples data and privacy. Ccli phones, 
tablers, computers, and software use strong encrvption 
technoIogv tu help protert banking and financial details, 
emails, text messages, and other personal information. 
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The NatonaI Cryptologic Museum, near Fort Meade in Maryand, displays 
many exhibits on the history of cryptology, including an Enigma machine. 



The federal government is among the largest employers 
of mathematicians in the United States, and inany of these 
mathematicians work to make or break codes and ciphers. 
Cryptographers and cryptanalysts are employed by the 
Department of Defense, the military, and other federal, state, 
and local agencies. 

The Code Talkers 
During World War II, the United States military had a 
secret code that baffled the enemy: Navajo "code 

talkers" adapted their complex native language to 
create an unbreakable system.They used everyday 

Navajo words to represent terms that did not exist in 

the Navajo language—"iron fish" for submarine, 

"tortoise" for tank, "potatoes" for grenades, etc. The 

code talkers often worked 35 hours straight without 

food or rest, relaying vital military communications 
without error. Only recently has the code talkers' 

exceptional service been publicly recognized and 
honored, because the Navajo language remained 

potentially valuable as a secret code long after World 

War II ended. For more about Navajo and other Native 

American code talkers, see the Indian Lore merit 

badge pamphlet. 

To create your own secret code, you can use any of the methods 
discussed above, such as a substitution cipher, pigpen cipher, 
or book code. You could make a device with rings or disks of 
letters, similar to the Alberti cipher disk or Jefferson's cipher 
wheel. Or do research to find the code system you want to use, 
or make up your own code. 

Whatever type of encryption you use, you must also make 
a key that gives instructions or shares the secret for deciphering 
the Inessages you write in that code. Give the key to the 
recipients of your messages so they will know how to convert 
the coded text back to the original (plaintext) information. 
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Scouting Literature 

Boy Scout Handbook, Fieldbook; 
Comrnunication, Digital Technology, 
Disabilities Atvareness, Emergencv 
Prepareclness, Graphic Arts, Indian Lore, 
Programming, Radio, Railroading, 
Search and Rescue, and Wilderness 
Survival merit badge pamphlets. 

American Sign Language 
American Sign Language University 
Website: http://wwwiifeprintcom  

dDeaf World 
Website: http://wwwddeafworld.com  
Handspeak® 
Website: http://www.handspeak.com  

Learn American Sign Language 
tablet/srnartphone app 
Signing Savvy 
Website: http://wwwsigningsavvy.com  

Braille 
Braille Alphabet 
Website: http;//www.braillealphabetorg 

Brailleßack, tablet/smartphone app 

Braille Bug® 
Website: http://www.braillebug.atliorg  

Braille Flash Cards 
Website: http://www.printableflashcards. 
net/preview/Braille  

Cryptography 
Break the Code 
Website: http://www.cia.gov/kids-page/  
games/break-the-code 

CryptoClub 
Website: http://www.cryptocluborg  

Crypto Museum 
Website: http://www.crytpomuseumcom  

Joumey Into Cryptography 
Website: http://wwwkhanacademy.org/ 
computing/computer-science/cryptography 

Secret Language: Cryptography 
& Secret Codes 
Website: http://wwwexploratoriumedu/ 
ronh/secret/secrethtml 

Morse Code 
AE Morse Code Tutor, 
tablet/smartphone app 

Learn Morse Code 
Website: http://wwwiearnmorsecode.com  

Morse Code Machine 
Website: http://www.boyslifeorg/games/  
online-games/575/morse- 
code-machine 

Morse-It, tablet/smartphone app 
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Nautical Flags Trail Signs 
International Code Flags Trail Signs & Blazes 
or Signaling Flags Website: http://www.inquirynet/ 
Website: http://www.boatsafe.com/ outdoor/skills/seton/blazeshtm 
nauticaIknowhow/flagshtrn Trail Signs of Direction 
Nautical Flags and Their Meanings Website: http://www.inquiry.net/ 
Website: http://wwwmarinewaypoints . ouedoor/skills/beard/signs_ 
com/learn/flags/flags.shtml direction.htrn 

Nautical Flags—International Code Flags Trail Signs: Traditional 
Website: http://wwwsoundkeepers . Website: http://wwwinquiry.net/ 
com/kids/alphabet outdoor/skills/b-p/signs.hern 

Rescue and Distress Signals 	 Wigwag and Other Signals 
Basic Survival Strategy 	 The Science Notebook 
Website: http://wwwcap-es.net/zips/ 	Website: http://science-notebook.com/ 
bsssh.PDF 	 gilbert-signa101 html 

Boating Distress Signals 
Website: http://boaesafecom/ 
nauticalknowhow/distress.htrn 

Camping Distress Signals 
Website: http://wwwcarnping-field-
guidecorn/distress-signals.html  

Ground-to-Air Signals 
Website: http://wwwcap-es.net/zips/  
gnd2airsignals.PDF 

Semaphore 
Sernaphore FIag Signaling 
Website: http://intenscoutnetorg  
/semaphore 

Semaphore Flag Signaling System 
Website: http://www.marinewaypoints. 
corn/learn/flags/semaphore 
/semaphore.shtml  

Sernaphore Flog Signallirig 
tablet/smartphone app 

Sending WIGWAG Code 
Website: http://wwwcraaburyscouts. 
org/WigWagBL.litrn  

Signalman Sams Signaling 
Resource Page 
Website: http://www.cranburyscouts. 
org/SamsPage.htrn  

Smiley Symbols Dictionary 
Website: http://www.planetpals.com/ 
smiley.html 

i 

American Radio Relay League. 
Your Introduction to Morse Code 
(audio CDs). ARRL, 2008, 

Araujo, Lynn. Historical Signals 
und Sernaphores. 
U.S. Garnes Systems, 2006, 

Blackwood, Gary. Mysterious Messages: 
A History of Codes und Ciphers. 
Dutton, 2009. 
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Collins, Harold S,, et al. Braille for the 
Sighted: Begirining Braille, Garlic 
Press, 1998. 

Fletcher, Archibald Lee. Boy Scouts 
Signal Sender, or When Wigwag 
Knou.'ledge Paid, Big Rock, 2011. 

Janeczko, Paul B. Top Secret: A 
Handbook of Codes, Ciphers and 
Secret Writing. Candlewick, 2006. 

Johnson, Bud. Break the Code: 
Cryptography for Beginners. 
Dover, 2013. 

Lunde, Paul. The Book of Codes: 
Understanding the World of Hidden 
Messages. University of California 
Press, 2009. 

National Imagery and Mapping Agency 
(NIMA). International Code of 
Signals. Starpath, 2009. 

Seton, Ernest Thompson. Sign Talk: 
A Universal Signal Code. Nabu 
Press, 2014. 

Signal Corps. Manual of Visual 
Signaling. United States Army Signal 
Corps, 2013. 

Sternberg, Martin L.A. American Sfgn 
Language Dictionary. Harper 
Perennial, 1998. 

Warner, Penny. Signing Fun: American 
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Garnes, and Activities. Gallaudet 
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