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SSUMMARY
The development of the wc;d-spellins alghabet is t.raced, and
rescarch methods and findings v;hich le.d to the rgcommendétion of the
ICAQ alphabet as on optimum list for intemational éo«vnunicotions are
summarized. Questions kregurdi_ng.thg casirab?lity ond e.ﬂ'ﬁ'ciency of the
now ciphabet are discumé, wifh‘ibé view to pms._enying what the alpha-
bet intends to accomplish. Szine 200.word alphobets of"the.\a;otid are

oppended .
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- FOREWORD

This report, ccmp'_e.fed under Cont.-cix;:t AF 19 (604) 4575, includes a
summary of work occomplished under prlevious. co.-;tro.cts originated by Operational
Applications Laboratory, AFCRC, ARDC, wif!;\' Dr. Korl D. Kryter, Dr. irwin
Pellack and Dr. Herbert Rubenstein serving as pro}ecf monitors during the
period covered by this re;eur;h; _ 6ufing the pg..riod of alphabet evaluation,
Dr. John J Dreher served as princibol inves!igcf_;r. qn;i Dr Hans Sperber as
foreign lunguoge consultont for the ;;foiecf

individuals and orgonizations too numerous to list individually have
assisted in supplying the exomples collected in the Aépéndk, and to them we
express our gratitude . In par{i;ulc.:r; we Ockﬁéﬂlgdg'fb. ossistonce of members
of The Foreign Service of ihe" Unife;!l Stotes ond of foreign 'GM?CS in Waoshington.

The number of olphabets compiled to date. has passed beyond the
original expectation of how mony might be included in this report. Inasmuch as
all promising sources kﬁmﬂn to us hove now been in\)esf.igund, it is hopad that
this publication wili prompt those w}ih knowledge of additional alph.dbets to

direct them to our attention



THE EVQLUTION AND ﬁATlO’\lALE OF THE ICAOQ
WORD SPE*L!NG ALPHASET

1 INTRODUCTION

The oompﬂohon of word-spelling alghobets wos begur: during World War
Il with the idea of tracing the evolytion of the system: ysed by civil organizotions
ond in the military services in the United States, and possibly discovering *he
original word alphobet. The collartion was extended durirg the period of study
ond research on on international alphabet to include those of other countries
These alphabets proved of value to indicate working principles, and tc provide
a iarge vocabulary of likely words from which possible altematives might be drawn.
Since then odditional dlphobets have been discovered ond a fotal of 203 different
lists are reproduced in the Appendox

An intensive search has bsen made of the published litercture, old
records ond files, and inferviews hiove been held with persons having some
knowledge of other work is.this field. Inquiries have been mode of foreign
embassies in Washington, s well os.of members of the foreign diplomasic services
of the United States. It is surprising, considering the number of olphobets regorted
ond the resaarch that must have been involved in their preparation, that so little
is known. No mention of this communication davice has been found in ony of the
numerous histories that have been written on radio, telephone, ond other communi~
cation operations. |f seeme strange, too, that no consideration of this basic
communi cation tool is contoined in any textbook on speech.

A. Word-Spalling Alphobet Defined

A word=-spelling alphabet is a conventional code of highly intelligible
ond non-confusable wards for use in identifying letters of the alphobet. The
fundamental idea is 10 employ letter-word association such as M« MIKE, or
Y-VICTOR - It is a common expaerience in oral spelling and in the ever-increasing
use of letters for identifying provhucts.and organizations that letters clone may
sound very much afike, ond that certaln groups, particuiarly A, H, J, ond K;
8,C,D,E,G, P, T.V,ondZ; F, S, ondX; |,R, andY; L, M, ond N;
Q, U, ond W are easily confused. The problem becomes especiclly acute in
noise, or when communicators are not in face~to-face contact, or when the
specker and the listener come from diffarent regional or languoge backgisunds.
Today certain civil ond comcsrcial ‘organizations have official lists of code
words, ond mony countries have severol of these codes in use. Theus ore
variously designated os analogy, signal, identifying, or guard words; word lists;
phonetic codes, alghabets, or equivalents.



B. Origin of the Word-Spelling Alphobat

Where ond how tha word-spelling alphobat was originated appears to
be unknown. The further back we go the more confused are the recorde ond the
scontier they become. Its invention is variously associcted with shipping, the
telephone, aond the telegraph.. Clains are mode for those vwhe worked with the
deaf and the hard~of-hearing. There are these who credit its invention to spscific
persons, ord no doubt soms of these men in all honesty ciaim tha distincticn.
Seme maintain it is a natural, spontuneous.reaction of anyone experiencing
di*flculty in communication. It may be apparent to some that there is a certain
similarity and passibly on association with the type of childrens' book that hos
been with us for-many genarations to teach childran their letters. Heniy Eckford
in o series of 8 papers inder the title Wonders of the Alphabet, published in
ST. NICHOLAS MAGAZ!NE Velume Xlﬂ in 1886 writes:

. . nations like the Phoemcmns, when adopting ¢ new
series of letters, nome these lerers-according to their own
foficy, just os we scinetimes teach chiidrer: their alphabets
by saying, 'A was an Archer' (or we may prefer to have
A stond for on Apple, or some cther word beginning with

'A); ond'Bwasa Butcher', or ‘o Bear', or some other
word beginning with B, There is no daubt that both the
Romans and the Greeks. had lists of words useful to remind
chiidren of their letters.”

C. History of Word-bpcllmg Alphabets in the United Seates

An interesting exomple of the eatly use of the word alphabet in the
United States appearad as the frontispicce of the Americon Book Company
calendar for 1958, It is token from the first New Englond Primer published in
1690 and is reproduced i m Plate 1.. =




\ 1o .llca s Fall
We Sinstd all,

Toy Life ro Mhez?
This Bk Atrend,

. The Cat doth play
And afier flay.

) A-Dg will bite
A Thef at night

AnEnIuB t
33 outoffgh?

The B sobosi—4 New Iagland "dm»l'aa:a.l" The Srst ‘lexthook~From l.s:'.\'u Enpland Frime,
’ Courtasy Xow Yorx Pubiic Laeery

Plate 1

Perhaps the most complete account of any phonetic code is thot of The
Wastern Union Telegraph Compony. The first refemnee appears in the Joumal of
the Telegroph, issve of November !9!0

"SPELLING DOUBTFUL WORDS: -

“Words, names and places conceming which there may be
doubt, should be’ carefully spelled, special attantion being
given to those letters of the alphobet between which thers is o
similarity of sound. The letters B~C~D-E=F-G~-H-M-iN=P-
S-7-V=X-Y ond Z, are the ones which are most likely to be
misunderstood, ond should be verified in accordancs with one
of the following methods when occurrirg as an initial, the
first letter of a name, or in ony combmation whare o mlwn—
denstonding is Iikcly ta occun: ' :

(1) 8y following the nome of @ !cttor with some frequantly
used proper nome beginning with rive lomr In question,



“(2) 8y repeanng the name of the lefter after the two
preceding letters of the olphcbet

"In selecting the method of verification to follow, the clek
should be goverred in port by ke letter concerned, and in par!
by her own prefetence, or the prochce laid down by the locol
operating Telephone Compony

"When one_ method is used for pcﬁ of a word, it should ba
used throughout for the-particulor word concerned.

"Exumple of Method 1: -- The word 'Drown' should be
spetled ‘D' for Dora, R-O-W-N.' The letter 'D’' immediately
suggests o number of frequently used proper names and the two
preceding letters of the olphabet, ‘B’ ond 'C' sound more or
less like it} therefore, the first me'hod is followeo.

"Example of Me'hod 2: —- The name Z Flood' should be
spelled 'Z, X-Y-Z, F, D-E-F, "L-doublz C-D.' The letter
'Z' does not immediately suggest frequently used proper names,
and cunsegiently in the case of 'Z' ond ‘F’, the second
method is followed."

In 1912, Western Union's practice with respect to issuance of operating
instructions was chonged, ond separate instructions dealing with individual
operating mathods were established . As one phase of the instruction dealing with
the handling of telearams by telephone, a phonetic code wos stondardized .

(See Appendix, p. 25) The employee who prepared that instruction in 1912 had
previously used o phonetic code while working as an employee of the Americon
Telephona ond Telegraph Company. The standardized list issued for official uss
by Western Union employees was the result of combining ond revising the optional
examples utad by telephone ond telegroph employees up to thot time. The
telephone compc.iy employeas hod been using the principle for o number of years
prior t¢ 1909 in their lcﬂgfdistoqcc circuit hondling operations.

Shortly after the Wastern Union list wos issued .35 a standcrd instruction,
o change was \node in the use of the word exomple for the letter "1 ~ IRELAND,
This wos changed to ID4, due presumably to confusion resulting from the distinctive
manner of speach in AHRLAND. The general letter authorizing the chongs,
issved lote in 1912, called ottention to the possibility of confusion between 1"
ond "R", ond the contequent advisability of the chonge from IRELAND to IDA.



A subsequent list, nssueo’ in 1918, ($ee Appendlx, p. 25) mcde the
following changes: .

From S  To '
J for JERSEY - J for JOHN
N for NEWARK N for NEW YORK
T for TEXAS T for THOMAS
V for VIOLET ~ V for VICTOR

Y for YALE N Y for YOUNG

In Jonuary of 1942, "V* for VICTOR was changed to VICTORY . The
Westemn Union list has remained unchonged since that time’,

Much information o on ike early use of methods to identify letters of the
alphabet over the telephone aposarect to have been lost, and hes only recently
come to light. A search made in the libraries of the Bell Telephone Laboratories
and the Americen Telephone und Telegroph Company revealed no articles on the
subject. An historion who spent several yeors going through old filas ond records
did not recall seeing any mention of letter teiling. One official of AT& T
expressed the opinion thet the words and pronunciations used in “Operating »
Practices" representad o natural evolution based on the accumulated experience
of 82 years of trying to give the best telephone service possible. He assumed the
use of names to identify letters was as old os the first telephone conversation on
which there was difficulty in hearing. [t would seem to have been an entiroly
spontaneous reaction, if not sure of a letter to ask, “Was that 'J' as in JOHN7*
or "Jack", or "_ames", or "Jerry", using his own rome or that of an acquaintonce,
or that of the individual in quastion if it were known. This informant nointed.
cut that al! of the A T & T words are fomiliar first nomes.of people exeepting the
letters Q, U, X, Y, and Z, for w}.u.n familiar first nomes do not readily come
to mind.,

Tan ysais Gyo o veieran executive in the troffic'department of AT & T
raported that the system then in use hod rumaired u.&nchanged since 1913, ond
this ttatement has been quoted in earlier reports 12 from our laboratary . He
recalled o number of earlier informal discussions with experienced operators in
regard to the selection of words, and the practice of posting instruction charts
with the words accomponied by accent marks and symbols to indicate inflectica
ond the dagree of emphasis to be placed on aach syllable. He could not recall
the existence of on earlierlist. One executive,; opparently in his anthusiasm
for the personalized services of telephone operators characterized by the siegan
"The Voics with the Smile, * stated that the words shown in "Operating
Practices" are merely illustrative ond are not in any sen:e restrictive. Ancther



executive, while stressing the impartance of natural expression of the personality,
insisted that no deviations from "Operating Practices" would be tolesated.

Through the intervention of an executive .cf the Ohio Ball Telephone
Compony, experienced company pessonnel securad the cooperation of officials
in the Operating and Enginearing Deparhicnt ~F the A T & T. Their access to
personal files made it possible 1o construct o chronolcgical history of the methods
used by the telephone compony to idantify letters of the alphabet.

On December 1, 1904, The Americon Télephone and Telegraph
Compa:iy issued a bulletin colled Op..rofmg Rules " Among the generc! rules
was the following: S

"Passing Names. In_passing and tepeafing the nomes of all
persons and the names of places concerning the spelling of
which there may be doubt, these words shall be spelled, In
spelling nomes and in passing initials, o letter conceming
which there may be any doubt shall be given at the end of the
two next precsding.lenets of the clphabet. Special attention
‘should be given to the passing of those letters of the alphabet
between which there is a similarity of sound when passed by
telephone. The letters, B, C, D, F, H, M, N, P, S, T, V,
X, Y, and Z are the ones which are most !ukqu to be
misunderstood, ond should when occurring = an initial or

the first letter of the name of the person always be rupacted.

8- ab M - kim V - tuv

C-odbc N = Imn : X - vwx
D-bed .~ P~ nop C Y - wxy
F-def - . S~ g Z - xyz"
H-fgh & T- ot .

In 1908 a modificatior of the ruie.was issued to include the use of
proner names, but so list wos provzded The operator used any nome with which
she was fomiliar, An exampla, "D as in Dore", was furnished. She also used
the alphobet method .

Bulletin 10, which superseded "Operohné Rules” of 1904, was
issved in 1910. The oxamp!c wes changed to “D as in David". No list of
nomes was provided,

In 1914 a modification was issued canceling the dlphabot mathod
and recommending only the we of proper namies. No list was provided.,



Bulletin 10 was reissued in 1917, ond o list of proper names was
provided for the first time .. c

In 1922, the "Toll Operating Procﬁo.e.:" was issued by the Operating
and Engineering Department. 1t supersaded Bulletin 10, but.no change was made
in eithar the method or the list of words. o

The change of the example *'D" from DORA to DAVID suggests the
possibility of an earlier unofficial list. One wondars why telephone engineers
who pioneered the development of procedures for the investigation of the
intelligibility- of speech did not apply these techniques toward the development
of an alphobet. Possibly the answer. is that it may be the wiser course of action
to get along with o somewhat inferior system that is thoroughly standordized and
established than to risk all of the confusion and antagonism involved with the
introduction of a new system. ‘At ony rate, the A T & T list.is one of the best
known and was adopied by the American Association of Railroads as recently as
1957, replacing the Vvestern Union list. )

Alphabets ysed by the military sarvices are not difficult to trace with
the frequently published pamphlets, technical and field manuals, and hendbooks.
However, there is o noticeable lack of consistency in the alphabet presantations
from yeor to yeor. Military procedures ware the concern of the individual
services before World Waor 1l and ther became the responsibility of o Joint Boord.
The Joint Army and Mavy Procedure prepared by the Joint Board November 13,
1940 and effective March 1, 194! preserved certain altematives to be usad by
the Army and Navy in their individual activities. . A Combined Communication
Board was established following the entronce of the United States into World
War H. The first combined procedure (W/T, R/T, Combined Operating Signals,
etc.) was worked out during 1942 by the CCB “Methods and Procadures” commities .

Cld-time Navy men insist that the alphabet originated in the Novy os o
means of idantifying flog signais. Two alphabets oppear in the same publication,
Navy Boat Book, for the yeor 1908. (See Appendix, p. 22) The introduction of
Two aiphobets suggests the possibility ot two different systems might have been in
use ond both warronted recogrition . - Apparently the Navy riwst have leamed
quickly that confusion rasults from the use of two alphobats, cs shortly aftarwards
o new aclphabet appacied first in o footnote, ond subsequently alone. Perhaps on
entirely new single alphabet was Introduced to avold ontagonizing the proponants
of either of the original lists. In the yeors that follcwed thare were chonges, and
some differences are noted In the printed representations of the longer words; 1.e,,
ASFRMATIVE, INTERROGATORY, NEGATIVE, OPTIONAL ond PREPARATCRY .
For example, INTERROGATORY appears in full, agein as iNTER, ond other times
os INT. (See Appendix, pp. 22, 23) Soms publications state that the shurtenad



words are to be pronounced in full; in some_this i‘ns;ruchon moy be implied, but
later editions clearly state the use of AFiRM (usual spellmg), INTER, NEGAT,
OPTION, ond PREP., .

Another source of infr muiicn on communication and alphabets in
porticular is The American Rodio Relay Leogue. Founded in 1914 to keep pace
with the technical progress of amateur radio, the orgonization has a large
wambership including outstanding authorities in the field, and a reccrd of
distinguished service to the nati The League publishes The Radio Amateur's
Handbook and the monthly QST. £, . Sundy, who is credised with preparing

"he first edition of the Handbook; nas served as.Communication Maroger of
ARRL both before ond offer his service in e Directorate of Communications of
the U. S. Army Air Forces during World War I,

The earlier Handbooks presented o word list of three- to five-letter
words, with no phonetic inplications, for the pumoze of expanding initials or
wnding messnges containing radio calls. Likewise other lists ware presented

from time to time for information, including the Internctional Rodiotelephone
hst the Muntary list, and that of Westem Union. In the seventh edition
(Jonuary 1930} Handbook, the League's choice among dvailable lists was thot
of Western Union ond it Beccme known as the ARRL List. During the years
1938-1239 the Official Phone Station Operators, a group of the Leagus, mode
a study of ¢ iarge number of word fists which ied to o reconfimmation of the
Wastemn Union list.

Easly in 1946 the ARRL List was invalidated by on FCC reguiation
which anriounced a complete new taxt for Part 12 of Rules and Regulations
governing the Amateur Rodio Service. Phonetic aids to identify might bo used,
but to prevant confusion these were not to embrace the names of countries,
states, or cities. As a sarvice to oll emateurs the ARRL List was studied by o
committee and ravised to sliminate large city nomes. To insurs thot no amateur
would be cited because of the possibility that of same somofs spot on earth o
city with one of tho clphobet nomes exists, the FCC was asked to review the
list, (See Appendix, p. 26) This was declared to be in compliance with ths
new regulation. The new list, by eliminating geographical names, actually
overcome what hod baen regarded by some as a fundomental weakness, When
the FCC regulations withdraw the 1946 bon on geograp'hmol nomss, tha revisad
alphobet was continuad and ot the presant tims enjoys wide omateur acceptoncs .,

D. History of lnfcmtlonc! Alphabets

Since 1927 thers hos bnn Intemationol ogmmonr on the desirobility
of a singie word-spelling olphabst for use in oeronoutical ond maritime



radiorelephone communications throughout the world, While the first Inter-
national Telecommunication Union alphabet, AMSTERDAM, BALTIMORE,
CANADRA, etc., was selected in 1926, and as amended in 1932* has been
availcble for international use (See Appendcx, p- 27), operating experience
has indicated that the words were unsuitable because they were unusual in
everyday longuoge ond because they lacked desirable phonetic quclities,

A new ero of alphobet coasrruction was intraduced shortly after the
entrance of the United States into World War-il. Major §. D. Hondy,
Diractorate of Communications, AAF, and member of tha warking committes
of the CCB, submitted lists of aiphabetical eqL’valents to the Psycho-Acoustic
Loboratory of Harvard University with the request that it determine the most
successful word for each letter for use in communicating over militery interphone
in the intense noise encountered in modern warfare. Included were the military
lists known as USA (See Appendix, p.31), RAF {p. 21), Royal Navy (p. 21),
British Army (p. 21), Praposed Londen (p.31), ond Suggasted US-British {p. 31);
the commercial lists empioyed by Amarican Telephone ond Telegraph (p. 24),
Bell Telephona of New Jersey (p. 32), RCA Communication (p. 25), ond
Weste:n Union (p. 25); and the Intemational Telecommunicatiors Convention
(. 27). Also included were odditionul words under  asideration by the CCB.
Inasmuch a3 the laboratory hed alracdy conducted extensive experiments, 130
words found to be the most intelligible from o tested population of 2400 words
were also considered. In all, 250 different words wers tostei.

The results shower that many of the words in the military lists hod
a low level of intsliigibiliry, but that most of the deficienciss could be
remedied by the judicious selection of words from the commascial cades and those
tested by the laboratory. In @ few instances where none of the 250 words could
be regard=~d as especially satisfactcry, it was believed possible to discover
suitable replacements. Other words vsere tusted and the most intelligible onas
were compared with the more desirable fists. A final NDRC list (See Appendix,
p. 30) was assembled and recommondad to the CCB.

All efforts up to this time to locate the CCB file have besn unsuccessful .
The communications chiefs of the respective sarvices were of course the responsible
portios reprasented in this group. The NORC .list wos utilized in the working=
level delibarations of the communication boord, -Howsver, it wos necegsary to
contend with prejudices and desires of other ssrvices. There ware very important
operctional words used by both U, §. ond Brmsh servicss. Some considerations

TThe Y932 version of tha 1TU wae conlirmsd of Fi m tlc Chty Conterence
In 1947.



were given toward making the words intemational . Late in 1942 directives
from the European theater put pressure on the committeu to opprov~ a "common
tanguoge" to facilitate combinad efiorts 'n fighting the war. It is reported

that after carsfully evclucted decision hed bean made on most of the
alphabet, thare stilf remcined seversi words on wnich neither the U. S. ror the
British side would yield. Thervlore, the Genemls ond the Admirals went down
the list toking First 2 U. S. and then o U. K. prefzrence $a complote the list
ond get on with the war,

There ssems little doubt thot the services were impressed with the
epproach and achiavements. of laboratory research aagd that only the urgency
of time censiderations terminated the search for on ideal phonetic word list In
favor of the arbitrary adoption of o practical compromise designad to give
General Eisenhower an immadiote, common military~-raquired language tool
with which o fight the war. When in 1944 the British insisted on o replacemant
for NAN secause of confusion with NINE end NINER, the NDRC recomnenso-
tiens ware cansidered and NICKEL was selected.

Neaor the end of Warid Waor 1l, the reclization that lorge-scale
exponsion of gir transportation wouid follow the snd of hestilities pointed to
the need for an intematicnal convention to deal with cartain aspects of civil
avigtion as thay ware related to international air tronsport operation. The
United States cssumed tha initiafive by colling an intemational conference
Thus, the Imternational Civil Aviation Organizotion, ICAO, wes bom in
Chicogo in 1944, anc permanent hs=dquorters were estoblished in Montreal
tha foliowing yeor. When ICAQ in 1944 ogresd on tha need for an intema-
tional alphobet, thg Combined Sarvicas alphabet (Sae Appendix, p. 23),
ABLE, BAKER, CHARLIE. . ., which hod become wsll known throughout the
world bacoute of its extensive use In militury operations, was adopted and
become the first ICAO clphobet. Later ICAD become affilioted with the
United Nations as o speclalized internctional body dealing with aviaticn
affoins. ICAQ now has o membsrship of 73 nations wl'uch opomte civil air
tzonsport or provide aviation faculmes.

While this fint ICAC olphdm'(US'-UK) hod clways waemed
satisfoctory for speokars of British and Amsricun English, complaints were
promptly registered by users from ofivar nations, Within the yeor the
Sponish-tpacking representatives advised thot the ABLE, BAKER, CHARLIE. .
st wos unsuited for Spanish vmrs, ang o weplomentary ish alphabet
was proposed . (Jea Appendix, p, 48} This wos odopted by ICAO ond givan
aqual stetus for worldewide we ln civi! aviotion.
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In the next faw years attention was again diracted to tha advisability
of a singlv universal alphabst, and severol ottempts ware mads to produce a list
of words which sounded substantialiy the same in the three working languogas of
ICAD; nomely, English, French, -and Spanisk, Professor Jeon Paul Vinay of
the University of Montreal was commissionad by ICAQ to develop a phonetic
alphabet according to logical lingulstic principles to be acceptable to intena~
tional users.  To bas considered o word must

(1) Be & live word m.ecch of the thiee working languages.

(2) Be ecsily pronounced and recognized by airmen of all
lenguogas.

(3) Hove good radio transmission ond readability chargeteristics.

(4) Have a similar spelling im at leost English, French, ond
Spanish, ‘and the initicl letter must be the letter the wort
identifies. . i

(5) Be free from any association with chjectionable meanings.

A new ICAQ olphchet embodying thews criteriq wos ptoposed, and
during the pariad of review and comment by ICAQ States, twe minor chonges
were proposed. These chariges, as well os the basic olphabet, were oc:épted
by the member nations for use s an intprngtional stradard to he ## )ctive
1 April 1952  This new aiphaber (See Appendix, p. 27) figure s - -~ prominently
as a balancing factor in goining world-wide acceptance of the Engusb lenguoge
as the internationol medium of. avgqhon communi cativn .

immediately of?«r its odoption, criticiim of ihe naw ICAO word
alphabet was registerad by pilats and operators occustomed to the ABLE, BAKER,
CHARLIE . . . list. To explore some of the cbjections, ond in the .nterasts
of an opﬁmum alphebet for joint ond’ combined operations, -not bly witl the
NATO nations, the USAF directad Operational Apylicctions Laboratory, AFCRC,
ARDC, to monitor a project with the Research Foundction of The Ohio State
Univensity . Tha specific problem was to determine by experimental tests which
of the two ulphobets is better suited for use by Amcrican ond foreign personnel
operating under varying conditions of communication, and whather suitable
changes could be detarmined and should be riode to improve its efficiency.
Clearly the expente and inconvenience of changing already estoblished procedures
would be justifled only if the words utilized by the ICAQ alphobet were better
odapted than thote of the US=UK ~Iphabet o the phonemic habits of intemational
users ond would, therefore, prove .nore -ffochve in combir-.d oparations.
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I1. COMPARISON-OF ILAD AND US-UK ALPHABETS

Several reports on comparisons of the ICAD and US-UK alnhicbets
hove been submitted by this loborotory through officia channels and are
summarized be!uw

A preliminary comparison of the alphatets under one condition of
ambient naise with an untrained group of 60 Air Force ROTC senior students ot
Ohio State os o;xper:menrcl subjects indicated superiority of the ICAQ lists.

On the basis of this, more specitic t5is were designed for more completely
trained listening panels ond test speakers representing six NATQ nations.
Uictening wos cccomplished under five differert signal-to-noise ratio conditions.

The idea of conducting tears under conditions of high noise interference
is to provide a.quicker, more economicgl way of determining the relative
effectiveness of-alphabet words, Experimental evidence indicates that higher
noise levels do not create confusion, out do intensify those confusions already
inhereni oerween the words 1n question, thus énabling the experimenter to pick
out more easily the actually and potentially ineffective words, The noise
levels and S/N ratics used do hot deviate markedly from the levels encountered
in air operations when recaption conditions.are poor becouse of distance from
the transmitter, stotic, o1 equipment malfunction.

Speakers representing the NATO nahonolmes spoke a number of
lists of random three-letter code groups sing the two Olpl“abe to be
investigated, ond tope tecerdings were made of these lists. Two sets of list:
were prepared, one for training purposes to acguaint the lisleners with the
words of each alphobet, noise interferance, ond foreign dialects of the speckers,
while onother set was made for.the actual test condition. After approximately
twelve hours of listening practice to ensure complete familiarity with both
alphat ets, the experimental subjects, foreign and American, listened ro the
test lists under the prescribed conditions of noise interference. Two types of
noise generators were employed to introduce inte-ferance in the listanina
lines, ond the speech level was ottenuated to achieve progressively mors
difficult reception condmms. The resuhrmt scores wure corpared and analyzed
for differences. '

Roth foreign and American listeners showed significontly better
results in reca.ving the ICAQ dlphsbet undar reception conditions ranging
from foir to very bad (viz., =5 to =16 db S/N ratio). This performence is
stutistically significont ot a confidence leval of onu-tenth of one per cent
throughout the mest discriminative S/N ronges (viz,, ~10 db and =12 db).
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Ir the course of this ciphovet mvcsngahon one of the military services
requested thot the experiment be repeated using subiects of ‘ower acacemic stetus
then univarsity students. ‘Accordingly, two paonels of high-school juniors were
usad os experimental subjects. . Results reflected high motivation and perhaps
greoter acvity of hearing in that somewhat higher scores were obtained fnr both
olphabefs, but with the ICAQ list ‘ogain superior.

. MODIFICATIONS TOWARD IMPROVEMENT OF ICAO ALPHABET

Norwithstanding the better performcnce of the 1952 iCAD alphcbet,
the following quesnons were raised:

(1) Can the eff'cnencv of this set be imsroved?
(2) Can the confusable words in the ICAQ set ba replaced with
less confusable words?

In order to evalyate the effectiveness of each word in the ICAQ list,
on international linguist selecisd a number of alterngte words which he considered
as good or better than those in the original set, He followed the grinciples
established by Vinoy and studied the critical comments of operators. He was
assistad by panels of fareign stud=ts. TS origina! words ond the alternatives
were tested with internaricc .. «ubjects for audibility, familiority, acceptability,
and uniformity of pronunciation. 3enes of articulation tests ware then conducted
to determine the bast choices, ‘and these in turn were tested individually in the
context of tha antire alphabst. The final stoges of temng involvad foreign and
Americon air personnel from L. 5. oir bcns. '

There are two basic consuda_mhom in the development of a restricted
vocabulary such as the plivnetic alphabet. In the first place, tha articulation
score for each individual word must be considered . to their phonemic
composision, certain words are mfnnslcclly unintelligible and are to te
avoided. Of equal importancs, however, is the foctor of confusobility. Phonetic
similarity, which is not clways immediately cpparent, may lead to one word
being heard, when onother word was cctually spoken, For example, the word
FOOTBALL was considered at one stage b1 it investigation s an excellent
prospect for an "F" word, particilarly whan It showed .o slightly higher orticulation
score than FOXTROT. However, FOOTBALL (Figure 3) was,heard when other
words, especially HOTEL and VICTOR, were spoken. The over-c!l effactiveness
of the u.phobet was romd by the continuad use of FOXTROT.

Accordingly, te answer *he quuﬁon cbout improving an alphobet,

a detalled item onolyth of both articuiation and confusion scores must be effected.
A sofvenicht mathod is to rescm to a visual d!spluy such ot that represented in
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Figures 1, 2, ond 3. The crticulation score of the individual word may be read
in the extrems right column; it represents the percantoge of the times the word
is correctly identified when spoken  The zolumn total ot the bottom under sach
letter gives ths confusability score and resresents the number of times the word
is heard when another is spoken. The ideal word would hove a moximum
articulation value and a minimum confuscbility score. To isolate trouble tpots
we naed only look for large errcr scores. In the figures ali error calls excesding
an arbifrary value hove besn circled. The numbes-of circles gives o rough
comparison of the two alphcbets. The line of attack for improvement is indicated
in removing as many of the circles as possible by the judicious substitution of
altemnate words. ‘ .

Qbviously, ‘the first step was to select for replacement o limited
number of words exhibiting high error density. Three words, COCA, METRO,
and EXTRA, wers first replaced by thrae others: - CHARLIE, MIKE, and X-RAY.
The rationale for this selection was twofold: ‘the above-average performance
of these words in tha US~UK set, and the opinion of the project's foreign-
longuage consultant that they were phonemically adopted to NATO users.

Articulation scores of the listering pansls reflected a significant
improvemart in the efficiency of the modified >t, As o further check,
cdditional tapes were prepared, new i hjacts wre trainad, and a different
noise genarator wos substituted in the rusting progrem. While the raw percentoge
sceres on both the original and modified sets were of somevwhat higher mognitude .
the modified ICAQ alphobet again showsd an incréase with high stotistical
significoncs . Furthar reseirch indicated thot the higher scores could be
attributed to the fact that the subjects worked during the first phese with two
clphabets while kesping but one in mind during the lorter series of tests,

As the next step in the modification, thres mora words were changed,
FOOTBALL, UNIFORM, and ZEBRA were selacted for inserticn in the alphobet
ond o nsw series of tapes, training, and test sessions were Instituted. As
previously mentloned, the inteliigibility of a word is seriously offected by the
company it keeps, ond'it is therafore necessary to test a swbstitution in the
contaxt of the entire alphobet. Articulation scores for individual words should
be used only os indicators of the word's. parformance in a given context.

A study of the comparative scares on the two modifications and the
original ICAQ olphabet showed that - ithough the six-word modificaticn *s
sperior fo the original alphdbet, it folls short in performence whan compored
with tha first three~ward modification - more confusions wers introduced than
were ramoved by the second thres-word modification, olthough those confusions
cropped ou? in unexpected ports of the matrix. The problom is not unlike thot of
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pushing a dent out of child's collu!o;d ball -~ even- a successful push looves o
small dent in cnother ploca

Inspection of the analysis for the second series of tests (Figure 3)
offered evidence that the word UNIFORM has outstandingly good transmission
characteristics in the ICAO enviconmert and hence should reqzive furthar
consideration, since the analysis clearly indicated that the correspondingly
inferior scores of the second mociticution were not coused by this word. |t hos
subsequantly besn incarporated in the recommended [CAQ alphabet .

Cne further chonge seemed to be called for. The British research
group, under that direction of Dr. George Eric Bell, whose results gave striking
confirmation to tha U. S. research, hod noted a confusion between NECTAR ond
VICTOR, both experimentally and aperationaily. To tesolve this objection both
British and American research teoms conducted experiments for syitohle Nrand/or
V words. A solid preference by American cir personnel for retsining VICTOR,
which agreed with the choige of the United Kingdom, led to the decision to
concentrate on @ sutcblo raplgcement for NECTAR.

Pnliminqry innlllglbmfy, confusion, and pronunciation triols
involving inte:aational speckers end [istaners reducsd the list of avgilcble
possibilities to two words a5 the mast likely pair from which to choose: NOVEM-
BER and NUGGET. Incsmuch os there was agreemant on the same ICAQ alghobet
framework with C, ‘M, U, and X modifications to CHARLIE, MIKE, UNIFORM,
and X~-RAY, the real issue in question wos the selection of on Neword. Arrange-
ments wers made that o final dacision would be sought hy joint tasts conducted
at The Chio State University. Qn the nasis of the joint tests it wos concluded
that the word NOVEMBER is the most suituble replocement for N in the modified
ICAO tist. Thereforg, it was the consenss of both the Britith and Americen
research teoms that, as finally rocommended in !956 the ICAQ alphnbet should
stand as; )

ALFA . FOXTROT - 'KI‘LO' QUEBEC  VICTOR

BRAVC ~ GOLF LIMA° .~ ROMEO WHISKEY
CHARLIE HOTEL " MIKE SIERRA X-RAY
DELTA INDIA NOVEMBER  TANGO YANKEE
ECHO JULIETT OSCAR UNIFORM 2LV

' o . PAPA

iV. PROBLEMS RELATED TO wonb-srmw- ALPHABETS

In addition to the tosk of determining ﬂ'n batter of the two alphabets
ond tho sbstitution of switable clternate words for tbo “trouble spot® (n the



better one, attention was direcied to other considerctions related tc the alphabets.

One step in the mveshgaﬂon was 1o examina the extent and stability of
attitudes towards the individual words of the cid and the new alphabet by testing
both American and foreign untrained subjects to detsrmine if any prejudices sxisted.
Bafore receiving ony treining, the subjects rated oll words in beth sats on a 7-point
preference scale using any criteria they chose. A rating of 1 meant top acceptance
while 7staod for strong répugnance for the word, with intermediate ratings implying
varying degrees of like and dislike of the word in question. These ratings indicated
a wide difference betwesn the foreign and American groups, with ths former
preferring the {CAQ words, the latter strongly in-fovor of the US-UK set. After @
six-week period of daily work on each alphabet, thay were retested to measure any
shift in ottitude. Neither group showed a significont preference. The prejudice
had vanished after the newness hed worn off. Doas an unfavorcble ottitude toward
o word cperate to handicop that word's performance? Comparison of pre=ttaining
rating and the subsequent orticulation sceres of individual words showed no
significanr correlation of the two varicbles, thereby perhops implying that sufficient
use of an alphabst servas to cmehorote a prior unfrlendly attitude .

One possibly important factor in the success of a word-spelling alphabet
is the dagree of confjdence users have in It over another alphabet in which they
have been trained. To invastigate this ospact, initially urtrained subjects were
thoroughly trained equally and alternately with the 17AQ ond US-UK words until
scores showed no differences an retest and neither group sitowed a praference for
either alphcbet. At this point it wos ossumed thot they might evince more confi-
dence in the use of one than in the other when acting under duress. Accordingly,
a series of tests requiring oral production of \htee~wo.d code groups indicated by
tachistoscopic presentation of,‘thrce random lefters was devised cnd sdministered

Subjects were instructed that alther e!phabot ofr ony mixture was
acceptoble as on onswar, ond that only speed of production was to be measured.
Their rasponses, made at top speed and recorded by a microphone, indicated
consistent ond significontly greater use of ICAQ words, regardless of the subject's
nationality.

One other- éovicc whlch wes pcniculorly miking in demonstrating the
difference in effactiveness between the two clphabets for internctional ue warrsuts
special mention. This wos a 20-minute tape racording to thow first=hand the
mutllation of alphabet words whaen spoken by foreign speakers. This recording ond
the retults of the exparimantal tests of the two alphabets wers used os o demonstra-
tion that wos presented to communication mthomiu', pilofs and control tower

¥ATr Coordincfing Comemittes, Joint mleatlm-!hcmdaﬁmlm, Alr
Navigation Commismsion of ICAO, Britith Ministry of Civil Aviaton, among others.
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c,paruto*s as well os troining officens concemed with rml‘etery and NATO
persennct, Crdinarily the recordmg wos heard following the statistical com-
parison of the ulphabets.

listeners were given a form to use for participation. In the first part
of the tope recording they were told that a native Uruguayon speaker would read
a written script with three 3-letter code groups in the US-UK alphabet. He had
received no coaching on pronuncidtion on thess, or on the three groups that
would follow which would be in the ICAOQ olphabef The listeners were to imagine
that it was vital for them to receive the exact letters trensmitted, and were to
write down their best guesses. It i$ impossible to describe the recording, but the
following orthography represents the composite judgment of Univarsity students of
what was said for the first code group in each alphabet.

us-uK

“Nationality Spanish - Number one, writer
HEEG, OH, IHAYf(;)R;HA n

ICAC

“Nationality Sp‘m;\hh - t;fumber ove, write:
JULIETT, OTEL, GOLF* |

For verification the listaners were told that they would hear the cbove
repected, and were to notice that the letters are igentical in the two cuses.

While trained listenass, 'such as thoss employed in the alphabet siudy,
would have had no trouble recognizing a Spaniord saying JIG, HOW, GEORGE,
since the words were spoken without .compating noiss, no pilot was able to
identify all three letters in the US-UK alphobet, On the other hand, no diffi-
culty was experienced by pilots in recognizing the corresponding ICAO words
even though H wos missing in OTEL. (Tests have alse demonstrated that pilois
experience no difficulty in identifying JULIETT whan pronounced HULIEYT b,
others for whom Spanish is the native tongus .)

The second and third ports of the recurded demonstration consisted,
raspactivsly, of grouns of French ond Sponizh nationals giving an uncoached
individuo! Intarpretotion of the pronuniciation of the US=UK and ICAD lists in
alphabetical order. The listeners were instructed to rate each werd as peor,
falr, or good on the cppropriale lpceo. It wos unnecssssy o ask which Hat wes
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roted « perior, and it is probobly no exaggeration to say that this recording wos
seceived with more enthusiasm than the stotisticol comparison.

Ingsmuch as intelligibility, confusability, and international suitability,
“ o seen stressed in the presentation, the discussion that followed provided an
oppurtunity to hear objections, listen to counterarguments, cad, above, al, to
hear what constitutes o desirable alphcbet from the viewpoint or the people wio
are to use it.

V. PROBLEMS OF SECURING ACCEPTANCE

Much of the initial resistance to the adoption of the new alphabet
<ould be attributed t~ familiarity with the old without knowledge cr appreciation
of what the new alphabet sought to accomplish. Pilots, like people in generul
“are resistant to a change in their old way of doing things unless they are convinced
of the wisdom of the change . Opinion was.voiced against the new replacement on
ihe bosis of excess syllables, ‘words which were thought- to sopnd clike, and wards
which were, for many reasons, real or imagined, just not acceptable.

The most conant reason for evary Amerin- . L 0r, 14 uo i 9 @, tire
English-speoking avigtion industr. to aive unanimuus acceptony  no enthusiastic
support o *he new alphelzit ‘s th2 ove . 'iciming advantage of having his rarive
language os the universal medium for intemational’ adioteiephony . Annex 10
to the Convention on International Civil Aviation states that, while the primary

.« ins of exchanging information in au-ground communi cation is the icnguoge
o{ the ground stotion, the English longuage will be availcble on raquest where
English is not the languoge of the ground station. As long as the present provisions
of Annex 10 remain inforce, the English languoge;, useéd in accordance with the
standard phraseologies and other provisions of the Annex, will be available os a
universal madium. The universal avaiiability of one olphaber and at least one
longuoge common to the pilot and the ground operator is imgortont for safety and
efficiency in international air navigation. It is indeed fortunate for English-
spacking pilots that English is the most commonly used sacondary languogs among
other major languoge groups. It shouid be remembared that the Intemational
Civil Aviation Orgonization of 73 Statos presently recognizes three longuoges,
i.e,, English, French, ond Spanish, for ossembly meetings, conferencas, reports,
ond publications. However, radar and reporting radiotelephony nhraseologies
appecr only In English in all editions of these publications in the three official
languoges. The purposs of these single-longuoge phiaseologies is to reduce tha
slements of information thot may have to bs transmitred, in each case, to one
tingle cleor expression, ord In a monner which is the easiest for those whose
rother tongue 13 not English, .
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Some U. S. pilats felt the prestige of the Service was threatened by
the abondonment of what they.considered an Air Force invention even though the
history given earlier in this report showed the US-UK alphabet with which they
were fomilior was at itz inception a compromise ariongement accomplished for a
specific phase of World Wor 11, To invalidate this argument further, o repro-
duction of what is beueved to be the ariginal “Air Force" alphabet is contained
in Plate 2.*

First of all, the time factor was considered of prime importance. Those
additional sylicbles of the recommended ICAQ alph:Lu( wse up chonnel time, ond
they thus might constitute an. additional menace with the advent of jet aircraft
and the ever~increasing.density of air traffic. FOX scunded all right, so why can't
FOX identify “F" as well as FOXTROT? The answer is, of course, that FOXTROT
is an intemctional word, while FOX becomes ZORRA in Sponish, RENARD in
French, etc. Now while the British have. reporfed it takes no longer to say TANGO
thon it does to say TARE, and although American ond forsign subjects trained
concurrently in the use of tha two alphobets at The Ohio State University shewed
no differance in the time required to send code groups with aither list, it must
be odmitted that the new alphabet has more syllables. While at first glonce it
does seem obvious that channel time con best be contervsd by choosing words
as short as possible, thore are other important considerations which must not be
overlocked . _

Suppcse that the nome PAUL is to be tronsmitted with a monosylldbic
alphabet which used PIN for P,- APT for A, USE for U, ond LINE for L. Asseming
that the pronunciation of each alphabet ward requires one-fourth of o second,
the tronsmission of PAUL would theoretically toke just one sacond.

Suppose, on the other hand, that o polysylicbic alphubet be employed
which uses PROPAGANDA for P, ADVENTURE for A, UNIFORM for U, ond
LIMOUSINE for L, end that the averoge time for each word is ona full sacond.
Would ogs bs Euniﬁod in saying thot the yse of monosyliables, in generol,
decreases transmission tima by a factor of 42 'While this might be theorstically
comect, in practice the result would be entirely different. For one thing, the
uss of monosyliables would outomatically crecte a tandency, if not a requirement,
to lengthen the necesary pause betwaen words, Much more impoctant, hewever,
is the comsideration thot even a momantary noise could entirely obiitersia the
short word, In which cose ths listensr would have o ask for o repetition probebly
owdngcm' loss of»nml seconds qupm onlfwoﬂmhmd, Menﬂa
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sufficient 1o drown out all of the word PIN would occur during the pronunciation
of the word PROPAGANDA . The loss of one or even two syllables would not
make the word unintelligible . GANDA would be sufficient to idsntify the letter.
Thersfore, the use of the polysyllcble would hold the neasssity of repetition to o
minimum. .

it will be noted that the four poorest words in the US-UK list {Figure 1),
QUEEN, KING, GECRGE, JIG, are w 1osyllobles, and that the most intelligible
monasylichle, HOW, is among those most confused. 3t i lnieresting that NAN,
one of the best over-all monosyllobles from the standpoint of intelligibility ond
low confusability with other alphobet words, continues to bo usad in practice, but
because of confusion with NINE and NINER* it has been officiclly chonged to
NICKEL, in turn, incidentally,. o word discarded in the ICAQ investigation.
Perhaps fhe fact that most of the digits {0-9) are monosyllables is one of the strongest
reasons for their sparing use in the alphabet; ond how frequently gre clphabet words
used in comparison with numbers? The following frequency count”, the largest
ever made, is taker from 121,296 words collected from all recordings during o
given hour obtained by more thon 100 CAA towers in the United States. This
study was made in 1950 when only the ABLE, BAKER, CHARLIE, . . alphabet
was in use and when radio tronsmissions were poorer than today .

Digits o Alphabet** Words
ONE 4955 - ROGER 1045 " WILLIAM 13
TWO 4247 ABLE 319 . LOVE 12
ZERO 4219 NAN 290 SUGAR 12
THREE 4090 KING 259 .  ITEMB
FIVE3480 . VICTOR222 =~ ZEBRAS
FOUR 2558 - . HOW22) TARE 6
SEVEN 2271 - CHARLIE 183 . GEORGE |
NINE 2242 MIKE 158 . X-RAY 1
EIGHT 2177  -BAKER126 .~ . JIGO
SIX 2014  EASY 59 ~ OBOEO
NINER 5 ' DOG 54 . PETER O
FOX 37 QUEEN 0
UNCLE 14 YCKE 0

(Alber course together to 200°) cre in everydoy we In the Royal Navy, end the
rosult of confusion batween th two might wall be disosteraus.

*220GER Is also the procedure word meaning RECEIVED; AMLE, HOW, and
* MIKE heva opcrdlongl use other then as istter oquivelonn.,
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Perhops the best answar to the question of the desirability of poly-
syllabic words in the alphabet list Iies in the odded intelligibility resulting from
the extra syllables, ond the increcsed variaty, hence decrensed confusability,
resulting from the use of alphabet words of one, two, and three syllables. In
regord to the interaction of the ICAQ alphabet with digits, very little exists.
Most errors aore Intra set, i.e., digits with digits and letters with ietters.

Anctber principle regorded o3 basic inalphabst construction is thot
the individual words must be readily, easily — in fact, cutomatically =~ csso-
clated with the letter identifiad. Theoretically, the letter D might be identified
by DOG, LADDER, MUD. Inspection of the different olpbdnls in the cppendix
reveals clmos? universal ogresment thot a word should begin with the identifying
lettar. Statements to this effect are found inithe eorly lists, “Words may
be changed from time to Hime but the word-will clways begin with the letter it
identifies®; and in fhe-Melegraph:ond telaghone practice-*by following the nome
of the-letharwith some-frequently wed peoper name beginning with the ibtterin
question.” The donger-{nhérent:In allowing on opérator freedom in selecting
any comman: nist neme &f people is the. peasibility of uing one or mors that sound
alike-os BARRY, ‘CHERRY, GARY, HARRY, JERRY, CAIRIE, LARRY, MARY,
PERRY, efc. Pomibly the stclement.of chalca In tho teléphéne. recommendation
quoted abeve is controdicled In prociics by hnplmmnmfb-m
(confustble with- couA-ww to D-DAVID,

Another faature, comidomd duird»h, is fo have ﬂa word bisgin with

* the “natursl sound of fhe-ieiter®, 154, SDEMON, iprdtmdwﬁi\at
ABLE, EASY, ITEM, OBOE, afl-tsgln with the distinctive-sound Identified, and

one dhﬂlwm&l&%dﬁvm UNIT should net have boen reploced

with UNGLE. This recommenaiion, Favaring the US<UK set, wos Immedictely

dropped when thay heord ferelgn. pronunclations, such ab AWLE pronounced with

AH, EASY with A, oivd iTEM with E, They edmiiied GOLF was on improvement

o;!fﬂd GEORGE for G, since GEORGE and JIG began wﬂb the same “nalural

$ “

mdmﬂof.%mddisw«ﬂwwhy. ‘an. S,denlohfhs
identified ci EMMA, ESTHER, and EXTRA. Dr. Vinoy receswanded EXTRA to
identify X efer an extensive seorch Tailed to revec! o setishsctory word beginning
with X, Howevee, ieborotory tests showand that this otherwies excellent Internas
tTonel word wes hepalasly confusad by orthogrophy: (See Bawe.2). Exheuitive
todte with svecy uvellable word in she longuage, inbluding XMAS pronsunced
EXS-MURS, Mauﬁmﬁ&hwmmm XeRAY,



Tha problem of orthogrephy versus letter ound has aiways pleguue
alghabet builders. Certcin lathers commonly represent sevaral sounds [ C=§
(Cossar), =K (cat)]; [ S=5 (Siarra), =SK (sugor)l; ond several letters can
represent the some sound as A'and O (Auto ~ Otto). Also certain spesch sounds
such s CH, SH, TH, WH, are spelled with two letters, ' One difficulty in the
original ICAQ alphabet wes thot COCA, KILO, ond QUESEC (Kaybeck) all
hod the beginning sound of K . Englith~specking nationals have troditionally
re:olved this prebiam of lstter icentification by using the CH'sound as in
CHARLIE for C, the KW sound in QUEEN for' Q. and reserving K (King or
Kilo) for that letter, v

Artention hos been directed to the presence of three geographic ot
place nomes, INDJA, LIMA, and QUEBEC in the final ICAO sat, Thisiso
valid criticism, since the use of these words might be misconstrued as foming
peit of an operational command. it can only be said that these words were in
original 1952 set and have been found to work satisfactorily, In the alphobet
investigation INDIGO was found to be as good but no better than INDIA, ond
no word tested equalled either LIMA or QUEBEC in over-all effectiveness.

Cpinion wos expressed by a few that the alphabet was no place for
words asscciated with commercialism. This remark wos directed specifically to
the werds COCA and VICTOR. * This argumant would discourage the use of all
tradenames, even those which enjoy intemationel status. Howsver, some of
these, such as ES50, JELLO, KODAK, PEPSI, and VICKS, were iven sarious
considerction in the sa!echon o} aife-mto words. For example, KODAK
oppsared 1o be an ideal altemnate word for K, if KILO wera to ba discarded
because of confusion with ZERO ond o nongcogrophiccl substitte were: found
for Q.

It wos also arguad that the words of the US-UK list, particulorly in
combination with others, have the dasiroble trait of "tripping” off the tongue .
This property is exceedingly difficult to-evalusts, ond the proponents argued
that it was somsthing move thon:mere famltiarity with the old system. Possibly
-the fact that the US~UK list hos more different paris of speech which moke the
words more readily assoclated into-combinations, and that there is les variaty

in the number of syilobles, contribute to this end. It is still open to question

if this "tripping" quality contributes to the cwr-oll effectiveness of the ciphabet.

Finolly, thers were comments hirat mldbcmodundorfbnnquln»
ment that no word chould possess a facetions connotetion or be of negetive moral
voluve. o this.regord thete weie a few who consldored the word WHISKEY
oslaciionsble. They hove sincs been supported by of least one.strong. clwrch
&n«dmm Mspnbd;ly wall MmhofCOGrMC. $ODA, ond VODKA

“.



did not tum out well . On the other hand, at Inast one word in the US-UK list
is distinctly socially unacceptotle to one of the major langiage groups, ond it
is well known that some of the combinations in the US-UK set were ot lecst
facetious. So for as the ICAD alphober 1s concerned, the only known facetious
combination in the eorlier list, PAPA ROMET NECTAR, has been removed
with the subsequent substitution of NCVEMRER.

Several astute obiervers noh-:ed that the magonty of the !CAQ se?
end in vowels, predominontly "oh” and “"oh*, and this was natusally betieved
to contribute to confusion . The fuct that the firiol sounds are predominantly
vowels is not denied, and has been o matter of concam. to the experimenters,
In general, it con be said that some written final consénants are not pronounced
or are pronounced weckly in French and Sponish. Final consonants tend to shorten
and even change vowel quality in some languages. In this respect, the variation
introduced in the pronunciation of an individual word could be more detrimental
than the theoretical contribution of o fingl consonant to distinguish the word from
others in the se?. In so far as practicable, polysyllobic words having ¢ different
number of syllobles and different accentuation by various langunge groups were
avoided; also, words of Romance longuoge origin thot have u different conno-
tation in Englisk, for example,  ACTUAL and ACTUEL. Words with Latin roots
that are in common use in present-doy English and Romance languoges were
given preference . The final selection of sach word wos determined by the best
combination of sounds for moximum intelligibility and minimum confusebility .

The minimum amount of '1njuistic coloring of the words whan spoken
by different languoge groups is one oi the desirable features of the ICAO sst.
Nevertheless, a stondard pronunciation for each word to eliminote wide vatiations
is desiroble, and a recommendation of approximote pronunciation is prasentad in
Annex 10 (Aeronauytical Telecommum':oﬂons) to the Convention on Internctional
Civil Aviation. This is in the form of phonatic crthogrophy in both the Interna-
tional Phonetic Convontion and Latin alphabet representation (Ses Plate 3) and
a phonograph record . It is unfortunate that this recommendation was not
coordinated through one of tha research groups. As it stands.there are errors
and inconsistencies, and it is bosed neither on research nor on subjective speaker
preferance . it is hoped that the ICAQ Speech Ponel, ‘estoblished subsaquent to
the issuance of this Annex, will conilder this problem of alphabat woed pronun=
ciatlon at its m!lng A fow furﬂm cemmants on this subject moy be in order.

The finel vamal in ?he wotds ALFA, DELTA INDIA, LIMA, and
SIERRA is represented cs AH (/ a / In Intemational Phonatic Convention ) insteod
of UH (/e /). This pronunciation is used by all English-sneaking nationals in
attampiing to speok with meximum intelligibility. 1t resulis from en opproximately



Anncx 10 ~ Asronousical Telocemmuniontions Part 111 — Procedisces

TRR RADIOTELEPRONY SPELLING Aumnr {se¢ 5.3.1.2)

Appreximats pronunciction

Latser Werd " Inosctiondd | . Latin clphdel
Phonatic Convention © . represemialion

A Alfa wlte } AL FAH

B Sravo ‘braz'vo » ' BRAH VOH

c Charlis ‘tfadi or . CHAR LEE o
fodi . | - SHAR LEE

D Deita ‘delta” + | DELL TAH

B Bcho ‘éko . { . ECKOH

v Foatrot “fokatrot - |- FOKs TROT

G Golf et - -~ 1 GOLF

H Hotel bottd } * HOH TELL

I India ‘indi'a _ . IN DEE AH

3 Juliert ‘dgudivet . JEW LEE EIT

K Kilo  tddo - | KEYLOH

L Lima limd o LEE MAH

M Mike maik |- MIKE

N Noveuber ‘no'vembe {’ .NOVEM B:FR

) Oscar ke . . 0SS CAH

P Pape r'po o PAH PAH

0 Quebec ke'tek KEH BECK

R Romeo 'romi‘o © . BOW ME OH

8 © Slam dlero - o SEE AIRRAH

T Tengo ‘oo . TANG GO

U Uniform jumifsm e | YOU NEE FORM or
“umifiem . - | - OO 'NEE FORM

v Victer wikta - VIK TAH

w Whiskey 'wieki o WISS KEY

b ¢ X-ray e'red ECKS RAY

Y Yankos ‘unld " . YANG KEY

z Zule raidus L 200 LOO

Nmtammmmmmm muu»éomwm

LTS .wzwm !;m. WA
$/13/38
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equai stress on both syilables, This is a good recommendation, and it might
b odvissble to underline both syllables. Now if this principle would be
applied to PAPA, the difference batween tha British PUH PAH, / pe'pa / and
Amaricon PAH PUH, / ‘popo / ceuld be resolved wih‘%/’ ‘pa'pa /.

Every student of speech is aware that the majority of Americans use
an r-colored vowsl and that the majority of the British "drop their r's" whan r is
the final letter of a syllcble. It is as unreasonable to expect Amaericans to drop
the r in NOVEMBER, OSCAR, ond VICTOR as it wouid be to expact the British
to odd the sound. It could be argued that to drop this sound does not strengthan
these words, thot it doss not conform to the {inguistic habits of tha Franch and
Spanish, and thot it odds to the total number of werds having the distinctive
ending of AH. Intsmuch as intermational t¢sts showed no differances in intelli-
gibllity batwesn VICTAH and VICTOR, o solution iz presented in following the
same recommendation of standard pronunciction used for CHARLIE and UNIFORM,
for which twe standard pronunciations are recognized.

The recommended pronunciation KEH BECK for QUEBEC was inferior,
both in intelligibility and in 3uhject preference, To RWIH BECK or KAY BECK.
The lost pronunciation has be 11 more or less followsd since the alphobet was
introduced, ond is the notural oné for both French and Spanish natlonals. The
case for the KW pronunciation to differanticte between Q ond K hes besn
presented earlier in inis zoper as a port of the problem of orthogreshy . This is
a porticular problem for the ICAQ Speech Ponel to consider. Otharwise, the
Annax 10 recommendations have proved to be quite satisfactory, especiolly in
estoblishing o conslstent pronunciction for ECHO and MIKE.

VI. SUMMARY AND CONCLUSIONS

The history of infernationcl comminications is long, and hos on
occasion been interrslated with the impericlistic ambitions of great powers.,
While the prograss olready mode is indicative of a genuine desire cmong
nctions to achieve a common ground, so many fajlures and satbacks have
occurred that Brig. General Sir Osbome Mance®t concluded:

“INo complete or lasting libarction of telecommunications

from politicol influence con be expected until it is clear

thet nationatl security is In no way dependent on axclusive
communication facilities, ond until Intemotiona! communt=
cations ore regorded not & an instryment of netiona! or.
impariol policy but os on intemational public service enjoying
infornationclly oll the privileges at present receivad nctionclly
from the national sarvices.” . '
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The solution would oppecr to lie in an intemational organization that
could devise intemational standards and recommend proctices enabling networks to
operote intornationally as easily. as the, dparate national!, . We have seen that
the international Civil Aviation Orgcmzaﬁon was founded with thase exact
principles in mind.

One notable historical instance of successful international communi=
cation is worrhy of mention . . It prasents a striking pattern with a strangely
piophetic implication that may be cited here as o parailel .

It began in 1804 when Admiral Sir Home gophom davised a system of
tiog signals fo- the ships of the.East India Company.” The idec was well received,
and verious systems of signals come into being all over the world. As time went
on there was an ever~increasing need for standardization so that ships could
communicate with each other. To meet this need, fifty years ofter the system
was first started, the British Board of Trade used 18 flogs, all of the consonants
except ' X", "Y", and “Z", to form 70,000 signals. The signals used for distrass
and the:r respective meonmgs dre listed be!sw

FLAG SIGNAL - . MZANING
N-C © . "In distress ~ want essistonce . "
N-D . "| must obandon the vessel "
N-F "Do not abondon me "
N-G "1 om unnavigeble "
N-H © "} om in donger or shoal waoter - direct
me how to steer,"

Only consonants were usad to prevent pirates and irresponsible soilors from
holstirg soeially offansive signals. But the important ovent was that the system
was odopted by cSI countries end transicted Into oll longuoges. It lested 30
years, after which the systom undorwont several revisions, always on on intema-
tional banls. :

In 1908, approximately 100 ynars after the inventicn of the signcl
flogs, the eartisst known word-spelling clphobet cane Into being, curiously
anough In the U S Navy a5 o medns of identifylng thase some alphabet flegs.
Agaln the system cought on, ard the 203 word-alphabets oppended to this report
ore evidence tho! this type of code has become astablldwd throughout the world,

Untike the dhhncﬂw signal flogs or the conventiona) dits ond dahs of

telegraph ond wiraless, which by thelr very nature could 2aslly be made intems-
Henal, communications by voice hove aiways bnn plogued by the limitations of
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single-longuage tronsmission as ogainst the nezd for multi-languege recaption.,

The parallel continues: loday, opproximately 50 years ofter the
sppecrance of the word-spelling olphcbet, o solution hes bean sffected. This
time mn intemationol organization has presented an alphabet specifically developed
to fit the multilingua requirements of al! nctians.

The porticular problem at hand is larger and much more difficult than
simple agreemeht on on international standard for aviation. Somehow, this
standard must be applied by each nation fo ifs own pamcu!cr circumstances and
conditions, It is only naturel for an individual now using one of the numerous
earlier systems to resent any change in his old way of doing things, just as it is
natural for @ non-English=speaking country to resent having to learn to we English
as a languape . It is always difficult for one group to understand the feelings of
another, especially when o maios ity versus minority decisicn is at stake.

It must be apparent to many thot tho ideal soiuhon would be world-wide
acceptance of one word-spellmg alphabet for every form of voice communication.
ihe fundomental reason is that the number of alternative words would be reduced
ro an absolute minimum, one for each letier, and the listenar need merely dscide
which of 26 alphobet equivalents has been spoken. Such a standardization would
mean thot this list would become a working port of svaryone's vocabulary, as
basic as the A B C's and counting from O to 10 in that languoge. Since thers
would be warld acceptance, it would provide a basis for lettar identification in
ony languoge . Is there any reason for 203 known word-spelling alphabets
comprising 1600 different words when one list of 26 words will accomplish the
same purpose? Is it efficient for an organization to use one set of words for
domestic communication and another for overseas? “Should an .efficlent American
sacretary, for example, know severdl dlphabets=~one for use on the telephone,
another to talk to the telegraph operator, another to call the police, and still
onother for civil defente? Does anyone really belisve that communications are
best sarved by giving an operator the option to use any word that comes to mind
ot the moment? And in ordinary duily communication or in a formel lecture, how
does one know which alphcbet to use? Cor. one be sure that a person tolking will
consistuntly use the words of the set which is eécognized by the listener? Lack
of on affirmative onswar to this last question has become a. pamcular menaca in
aviation communication.

{t has been demonitratad tire and ogain in the laboratory, ond !t makes
good sense prima facle, thot cormct idantification of words Is offected by tho size
of the cry an particulor words that meke up the vocabulary from which
the words are drawn .6~7 The smaller the vocebulary 1zed, the easier it is for the
iistener to identify correctly the Individual words of tha spacker, Research studies
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have thown thet, in general, tha wcmm! xem%hon of o word will vary
directly with the number of syllables it contains.®~7 However, a few carefully
selected single-sylicble words hoving obvious and ecsily discriminated phonetic
_ differencet may be employed to odventage, actually contributing dasircble
variety . But mest Importont of. all is the matter of universal accaptonce. If the
speaker uses only words from the prearronged list, the listaner con participate in
the communicotion act with on assuronce ond o high cegree of celichility thot
con be acquired enly through fomilicrity of both parties with tha sams words.

Today an evar-increasing number of aircroft toke off from various
geographical locations ond fly the traffic cirways of the entire world, landing
ond then toking off at mony infamctional cirports. To go this safely end
afficiently, cach hos ifs own vaice radio which must meintain direct communi~-
cation with similar equipment on the ground of sach notion along its reute. An
absolute requiremen? for safety and efficiency is the correct ond reiicble transfar
of information betwesn human operators from multi~lenguogse groups This is
accomplishad through a systam of alr- troffic control wherein carsfully selecied
words, and carefully prepored phrasa. . . moldéd into rigid operational proce-
dums. An integral part of the system 1. .ne now ICAC alphabet,

It appears that tho porallel to the sxperisnce with the alphabet flags
Is on tho way to completion. It seems appropriate to emphasize thu mognificent
opportunity that lies ot hond to achieve unlvarsal acceptanca. At this time
thate seems to be a definite tendency on the port of civil and commercia! arsoni-
zations in the United States to mirimize the importonce of their respactive
alphabovs. At least, theso individual codes ars ot given-the prominence in
current directories and literature that they ware raceiving only a few years ogo.
This change in emphasis can not be justified on the basis of improved equipmant
alons, since various forms of competing nolse are still presant as are variations
in speerh hobits including diclect and foreign accent. Thit apparent grodubl
v da-empbm{s may be something of @ "face saving" gesture toward an {nvention
of the orgonizction's own crection which somshow did not copiure the foncy of
the public it was detigned to serve’. [do doubt the multiple compatitive systems
havs served to confuse the public, withcut providing she odvantoges that would
come from a single alphabet. It is hoped thot the Americon Radio Reloy Lecgus,
the Americon Astociction of Railroods, A T & T and its affiliates, Westarn Unicn,
and the Amesican Police Organizaticn wiil consant to the cbondonment of ﬂn!r
respactive alphabets in favof of the single recommended ICAO alphabet. For
officlent natienal and intemational communications I7 would be expedient to sacure
universal odoption of this one alphabet which, for oll practical purposss, is 100
per oehit English, 100 per cent French, and 100 par cent Sponish. Furthermora, 1t
Is well odipted to the:use of all other foralgn nations, ond it is difficult to Imugine
that o more suitable medjum for universal adoption can bs devised from ony cther
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comparable group of ionguoges so widely useci

Considered in the true light of effective communication, the experi~
ance with the new alphabat sthould go a long way in smoothing ovar the rough
spots in intemational communication, it is believad ond hopad that it also may
possibly contribute to improved mutucl underslandmg batween nations in their
various forsign relations.
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APPENDIX



A. ALPHABETS OF THE WORLD



73 Meter States of ICAO @s of 31 December 1958

FRANCT

YEXICO

EXETHERLANDS
KEY ZRALAND
NICARAGUA
AORWAY
PAKISTAN
PARAGUAY
PERU
PHILIPPINE
REPUBLIC
POLAND
POXTUGAL
SBAIN
SUDAK
SWEDEN
SHITZERLAKD -
THAILARD
PUKTHSCA
TURKEY
UNION -OF

Comntries thatl Signed the Original Documoent
in Chicago on 7 Decamber 1944

HFGHANISTAN
PUSTRALYIA
BOLIVIA
CANADA
CHILE

CHINA

DOMINICAN REFUBLIC

2GYPT

LEBANON

LIBRRIA

MEXICO
HETHERLANDS

i ZEALAWD
NICARAGUA

FERU

FRILIPPINES
POLAND

PORTUGAL

SPAIN

SWEDEN

SYRIA

TURKEY
UNITED KINGD(M -
UNITED STATES =
U’I(Uuwu . . to. N
DANISH MINLSIER

. TEAL AIMISTER

The above information is frowm "Proceedings of' tae Internstional Civil Aviation Confersnce",

Chicago, Dlinois (Volums II) published by the United States Government Printing Office, Washinguon:

19%9. Issued by the Depertment of State of ithe United States.



King's
Biflas

BBy

X-BAY

Y-BAY

APRICA

Bouth Afr.
Ser. Dict.

South

Afr. Tel.

CHRYSTO -

French
Wast Africa
ICAD

ALPA
BRAVO
CEARLIE
DALEA
RCHO.

‘POXTROT

GOL¥

. xoﬁg;A

LAOIA
SULYRTTR
KILO
LIMA
HOVEMBER

CE0AR

PAPA

‘GIEBEC
" ROARO
" S8TERBA

TARGO
UL
VICTOR
VHISKY
XnaY

YAEKER
ZeSTL AR



. @ASTON

ALGERIA

Tel. Othar
Com.

ARALE
=
88 IERISR
FRAMCOLS

HEXRL

| IRA-TMRY .

JOEEPE -
LOUIE

. .Hv am m’ m
RICOLAS-NICOLE

QSCAR
PIERRR

QUIMRAL -
RAOUL-ROGER

mmm

- URSULE

VICTOR
WILLIAM

- XAVIER

e

ARGEERTIHA

Intarnat.
/7 3or.

ANTONYO
BARCKLO
CAEMEW
DOSORRS
RSPANA
FRARCIA
aLO2O
EAM3TERDAM

W. Teleg.
Co. Limited

ALICIA
BRATRIZ
GARCLIIA
DEROTNA
RVA
FRANCISCA

QUILLEWMIAA

HOMBRR

T IS
" JULIA
. Ko

LUCIA
MARYA
RATALL
CFELIA

* ' QUIRTARA
"ROBA -
" SARA

TERESA
URSULA
VENBZUELA -
WASBIROTON
BQUYI3

ZAPATRRIA

Al) America Caldes
end Radio, Inc.

ALICIA
BRATRIZ
CARILINA
DOROTRA

KVA
FRANCISCA
OUILLERMIEA

| BOMBRE

o=
JULIA

. KL

LUCIA
MARIA
HATALIA
W@RLIA
PARDORA .
QUINTARA

" ROSA
- SARA

TERESA

VIOLA
YASHYHOTON
EQUIS
YCLARDA

L' FATERIA



SRORETIEA

ZACHAT JAD

AUITRAL LA AWy R I BELG LU

[semtd) » :
emy~-Distonce Franch Flemiasn
Cal. Zer. Posts Tel. Teleg. Teles.
ALYERE Amros ARTHUR ARTEUR
TR o} ARGER ERUXELLES BRUSSEL
CABATLATUA CHARLES BERTA CARQLYER CAROLIEE
FR2ADOA DAVID CASAR IZSIRR IS3IRR
 oowc2 2w EWWARD CHRISTIFG BLE RMIEL
PLATETA FRED DORA FRROYRIC FREDGRIK
CIoXTax cIones BBOL. GUSTAYE | GUSZAAY
LIToSA Ry FRIEDRICH HENRI _ HENDRIX
F XA 1 ISAAL GUS'TAV ISIDOIR - ISTDOOR
ookl o1k | [ o BRIFRICK © JOSEPR LTOIER
gt yod: ) KATR mA " KILOGRAMMS. KILOGRAM
h Ao LY CJULIUS . LEOPOID LEOPOLD
LIZATETAR YARY KOHRAD MARTE " HARIA

B it O (v . ERLLIE LUDWIG HAPOLF.ON NAPOLIZON
Bk a3 4 OCZAN - MARTHY. - OSCAR . - 0BXAR
s 4] FRZR HCXRERT © PIAMO PIARO

i o s B . ERM greo - QUIEVRAIHN QUIRVIS.IM
L mpiacao s SR BOYERE - OSTERRZYCH ‘RCTERT ROZER
A : JANEL PAULA : SCPHIR 8071A
CITTHACH TRGAS GUELLE - - TELRPEOXE TELIPOON
TANIY Rs-sEon RICHARD URRULE UFSVL
TEUALA TICPE: SIBZRIRD VICTOR | V58 Nand
VATESSTA WIRLIAM PEEODCR WATERLOO WATHERLOO
VAL T X-PAY VLRICR XAVIER YAVIERIUS
IR0 YOUTD YRR, TVQIAR YVQARA
ook Y ZEIVA VIKTOR ZEAD TIC
T WILARIM

SAVER
TP3TLGY



HnEL T rUN

{ecatd)

Pk
Tel. Ser.

AISTIR
TOUXELLES
it <]
ome
¥ITOTRIK
CTIRAVE

Flexish
Tol. Ser.

TSIRE
IDOEL
VESIZRIK
COSTAAY
HIERIK
IMIDOOGR

- JuEr

LICPoLD

YVOITA
ZERO

Prenca
W. U.

FRAXCOIS

Flemish Cors.

Canle Co.

ALEERT
BERUIARD
e
EMIEL
FRARS
GUSTAAF
HERDRIK
ISIDOAR
JOZEP
KILOGRAM
1EQPOLD "
MARGAKETA

FAPOLEON
(SKAR

PORTIGAL .
| QUEN?IR
" QUEBEC.

ROBERY -
SOFIA

TILEPOON .

UMSULA
VIKTOR
WATERLOD

- XAVERIU3

YVOIHA
ZOLA

English Com.

Cable Co.

ARTHUR

CHARLIE
DAVID

 ETHARD

SAMUEL
TRGMAS
VICTGR

HILLIAM
L-RAY

ZEFO



BPERMUIDA

Cable and
Wireless
ILindted
BERTAMTN

DAVID

EDHARD

FESDERICK

UEERIE
ROBRAT.
SUGAR

VICTCR
WILLIAM

BRAZIL
Bavy
ALFA AFIR
BETA BALA
COLA CRUZ
LA IEDO
ECO ELIO
X FAZE
GABA GATO
HOTEL - EOPA
IRDIA® INTR
L SSVA - . J0IA
KAPPA - KILO
LORIE LUAR
MEQA MARE
KEISON. REGA
BCAR OXDA.
PARIS PREP
- .RADIO . RADA
SODA SOLO
- MAXL TUPL
UHTAD UREO -
VICAOR YIGA
WEISKEY VEVA
SATRRZ, LARA
YARLER YOLE
ZEERS ZAGA

Tel.

BRATRIZ
CARLOS
DOMINGOS |
ERNEITO
FRANCIICO

JISABEL

S OgrA
| LUz

MARTA
HORMIA
OBCAR
PAULO
QEIROZ
SALVADOR
URSULt
VALI®D

XAVIER

Tal.

ARSSUR
BEEJAMTH
CHARLIE
DAVID
EIMARD
FRANK
GEORGE

IsAac
KITYY
NIQHT
orTo

PUTER
QUEEN

ROBERT .-

SAMUEL
THOMAS
UNION
VICTCR
WILLIAM
X-RAY

ZERO

FURR?*

Navy and
Alx Force

ABLE
BAKER
CHARLIE
hre ]
BASY
POX -
GEQRGE

HOH .

ITEM
JIg

- KNG -

LOvVE
MIKE
NAX
aBos

- FETI'ER
- QUEXR

ROGER -

- PUGAR
- ThRE
- UMCLE

VICTCGR
WILLLAR
XRAY
YO E
ALY



SAMBOILIA

Civelian

BETE

CRLBSTIN
rEsrx

013
o
JOZPE

LogIs. .
! FAPRUE],

EICULAG -
.. RECAR

FIERRY
Va\ Lad ‘m
FACT,

UZANKZ
THERR S
.FILE

VICTOR
CWILLIAMY

IWIER

YVORSE

Arxy

ALFA
BRAVO

COCA

FOXTROT

CARKADA

Gan. Eatl.
Can. Pacif.
Teleg. Co.
Tel.

ADAN
B8
CHAFLIE
DCLIAR
XIMARD
YRARX
GEQRGE
HENRY
IPA

. JACK

KIRG

‘PATER

QUEET
ROBERT
SUGAR .
2 Y
UNiON
VICTOR

| WILLIAM

X«BAY
YRLLOF
ZEBRA

Conadion
Pecif. ‘Pal.

BOTON

CEICAGO
TR0
ENGLAND

HAMTLINON
TTALY

. JAPAN

KIsasron
LOMDOR

S TeRK

PETEEBORO-
QUERE:
ROCHESTER
SIERBROOKE
TOROFTO
UTICA

" VAMCOUVER -
. WDDNIPEG

X-RAY
YARMOUTR
ZEALAND

. Tel.

ALBARY
BOSTON
CHICARD
DRTROLT
KNGLARD
FRAXCE
OLASGOS
EAMILTOE
LRALY
JAZAR
CIEGSTON

- TAURDGH

NEW . YORK
OTEANA
PEPERBORO
QUEBEC
BOCHESFER -
SHERBROOKE

BORORTO

T UTICA

. VARCOUVER
" WLSRIPEG
© XAVIER

| YARMOIRL
" ZRALAWD

C UPOE

VIRT - .
WeLT
XAVIER
TACED
LIUAVE

OCRAY
FETER
QUEER
ROBERY

. SUGAR
THOMAS
" UNION

VICTORY

R AR
| X~RAY

YNNG
ZERO

Zen, Mmool
Teley,.

ADAM
BANK
CHAALI &
DGLLAR
EIMARD
FRANK
QEORUE
REYRY
1DA

JOHN
KING.
LONDOY -
MARY
WEW . YORK

-OCRAN

PETER
QUEEY -
ROPERT

. FUGAE:

o,
JNIOH
TICTIR

[ 20 A Qg 34
ARy

YOURG

“¥BRO



CARRIBEAEK

DIVAR

pZaro
EIZA

FRAICISC
CIITRAL

CHIKA

Doomstic '
Tel. ger.

KCOOALIA

YARKIEG -

PRIPIIQG
QUEBRYC
RGM2
SPATH

T OTIEEMSIN -

o
VIEIA
VUCHAED
X-RAY

ZURICn

Iavernat .
R/T Ser.

COSTa

FRusresn
Pundica

WILLIAM
ZILOFOIG

ZRAORA

RICA

¥od. of
HATO

ATA
BRAVO
cAZLOS
LA
ECHO
FRAETLY
GOER
ECASL
DITIA

- JOLIEBTT

Y,

MIGUEL
EOVE'BER

BATO
OSCAR
PAPA
QUBBEC

" R3O0

SIERRA
TAETO
WIIPORA
VICTOR

CuBA

ULTRA
D10
JorA
MEDICO

8o

- QUILLA .

RERO

TXTO . |
UVA
VACA
WILY
BQUIS

LETA

afftcial



(¢}

SCIZECYO3SLOVAKTI?

DERMARK

Civiliax

AASE
AEGIR
AEEA
BERTHEARD
CECILIE
DEVID
ERIK
FREDERIK
30RO
HATS

DA

" JCRAR
- KAREN

LUpvIG
MARIE -
RIKOLAJ
ODIR

PETER
QUINTIE
RASNUS
SCGRENR
THECDOR
ULYTA
VIugo
WILLIAM
XETXES
YESA
ZALCHARIAS

Military

DOMIFN.L

Civiiien

AGUA
BUFRO
CIA
DIABLO
ERAESTO
YEQ
GATO
FAMRE
IEDIO
JARRO
KILO
LUIs

. MALO

HIRO
fiofo
oJo
PERR)
QUE30-
RIO

. SAPTO
“TABLA
© UVA

VACA .
WASHIFOTOF
XABSKT
YEGUA
ZORRA

< 4 XN

Militar

AQUA
BUBRO

JHIVO
DIOE
ERRESTO
FUEQO
GATO

IXDIO

© - JARRO

LUIS
LLUYLA
MALO
NIKO
Raflo

- QJO

QUEBSO
RIO -
SARTO

© TABL«

Uve

VALA
YACHIBTON
CAYSZOLL
YEFA
Z0WA



o1

VCOBADOR

Aly Force

ALFA
BREAVO
CCRA

DTTA
RO
PLROT

HOIEL
"HIDIA

JULIEST
o -

LIA LIVA
oo JNS

E2TPAR
Raro
0S2AR
PA2A

R0
STIRRA
AL
OIS
vICR
VZISKEY
X-RAY
TAFYES

‘RIQ
. SCL

TUSA

YALE
DAy v
EUIS
v JCA

Intermat.

SAYUEL
TAAY R

ULCTE
VICTOR

X-RAY
IELCH

EL S ALVYADOR

Tuternat.
Cable Cos.

ARTHIR

BERJAMIR

CHARLIE OR CHARLES
bavIo .

- SANUEL
. THOMAS'
- UNXIGY
“VICTOR

WILLIAM
X-RAY

ZERO

PIRLAND

Bel.sick i
Te™.

AKSEL
AKE
AYRAS
BERTEL
CABSAR
DAVID
RRKKI
FREDRIK
GUREAR

IIvo

PREIRIK

" MARTIN

NILs
orro "
ORW
PEER
Qrowrrs
RUDOLY
sV IN
TOABTER
URBAN
YIKT(R
WILEELM
XERES
YHGVE
ZAKARL:S



cA9

224v0

ZB-FEX

AMATNER
EZRIALD
CoLESTIN

B
FRANOIS
QASTC

ISIDIS
JOSEFH
MARCEL
HICGL’S
3CAR
QUASINODO
RAGUL

. SUZAWIE

URSULE
VICTOR

XAVIER
IVCOHIE

- BSUIER

GROAGD

© HOTRL

TAVATQUR

. KEFPLER

RICOLAS

VICTOR

XAVIER

.

FRARCE

MARCISSE

VICTOR -

XAVIER
YV(FHE
0

RRREST

FPRAXDOIS
GASTON

'BYNRI

ISIDORR -
JOSEPH -
KL¥BRR

MARCEL,
O
OCTAVE
PIERRE -
QUEBEC .
HENRR
SUZ 308
THERISE

i i

[xeaes A

VICTOR
WILLLIAM

- XAVIER

YV R
%03



B (i SR

KURFURST

BRUKRO

-CAFPAR

IMIL

GU3TAV
EEINZ

LUINTIG
MARTE .
FOIDPOL
PATLO
JUELLE

" RICHARD

SIEGPRIED
TONI -

" ULKICH -

YILTON .
WILHELY: -
XARTHIPPI

ZEFPELIN

GZRMANTY

Wehrmsoht

ARTON
BERTA
CAESAR
DOKA

EMTT,
FRIEDRICH
QUSAY
HEINRICH

© Ina

JUL:US |

KURI'URST -
. LUIVIG -

Favy
1931

ANTON
BRUNO
CAEGAR
DORA
EMIL
PRITZ
USTAV
HARS
A
Jor
KARL

"TUCIE

HAX -
HARMT
orIK
PAVL
QUELLE
RIGHARD

- XPIE

0N
ULRIIE .
VILT IR
WILH M
XANT {IPFE
ZET or
ZEPPIL.N

W pikIM
i

TN
N or
ZEFFCLTR



£1

T e R4 46%Y

. hY
MEDRE R N

LAPTLIPPE

Ay Tel.
A gx'ﬁ.
BITRA IR
CAZAR BERTA
oA CABAR
=3 CTARLG
TOIEDA DURA-
CIZTEY EATL
T QXCK
ITa " -GOSTAY
JEED R INRICH
CECRAD - . T
LUTWIS JULTUS
FATTHA XANPMANT
ROCDROL LUDKNIG
@0 MARTHA
FAULA . NORDFOL
gDy, Qrro
- RICHAL) OKONGM
SIEZZRED . PAULA -
TIZCOLF., . QUIZLLE
TLRICH * RICRARD
VLA SAMUEL
WTLIRLE SCHULE
ZATPIIFFE  TIBODOR
R T on] ULE) CR
ZEFTTLYN SeXRZUT
VIKTOR
YILIELM
TPSILON

2t aRTAC

FRLEDRICH

CUATEMAL A

Tropical
Redio
Tel.

ALFREDC
BERJAMIN
CARLOG
DAVIL
ENRIQUE
FEANCI.XCO
@UITAVO

_ HOR*?IO

INES

T TCAUTN
© XILO

Tropical
Radic
Tel

ALFRED
BOY
CHARLLS
DAVID
EIWARD
FRANK
EQRGE

. HARRY

ID#
JACK

"~ LOVTON

MARY
LY
CLIVER
PETER
QUEEN
ROBERT
THCMAS
UNCLE
VICTOR
WILLIAM
L~-RAYS
YELLOR®
ZEBRA

17T

Internat
Tel.
3ar.

ALFRED
BENJAMIR
CHARLES
DAVID
EDWARD

' FRANCK

GRORGE
HARRY
IsAAr

" JACK
- KING

LONON
MAR'?
NELLIE
OLIVER.

" PETER

QUEBEC
‘ROBERT
SAHUEL
TEMAS
UHNCLE
VICTOR
WILLIAM
X -RAY
YELLOW
ZEBRA

i

TP3ZTLOR
ZOUTAN

Clelezon

Lomestic
Lrcal Al reratft

AIGIR
ASTA
BJAPN:
CERES
pavio
ETNAR
PINNUR
GUNNAR
HANKES
Iyar

SIER
TErP
UMK
VALDL
vdrFa:
RS

YE ST

'



IREIA

Poss

Mrlng
g
AC3A

CALSUTTA

. FARTINBAD
CAALI(R
HOOGTLY
o1 T
JATPUR -

. LUCKEG
| xATRAS

QUILGE:
RAJKO™
SURAT
TARICE:
LJJAIN
VIJAY
WARLGA
¥ .FAY
YT
AN 2

?TT Inter-
Office Basis

ANDSEE
BEIJAIN
CEARLIE
DAVID
ETUARD

FREIBRICK .

GO

- HARDY -

ISAAC
JACK
KIrg
LGUISE .

- MEREY

INDORESIA

Military
Civilian

| ABARG
* BARU

DASAR

- EKOR
PAHAM
© - GUIANG
" HABIS

IBU
JANG

- XAMAR
- LAMA

MAKAN
RAMA -

ORANGC
PINTAR
RAPAT
SAPU

TAHU

UITTUK
WAKIL
TAMAR

g

EexRURNOOND

IRAR

Farsi Alphabet
(Persion

2t s
g

&
]

B
]

<«
©
»

o
- RORORE WL R
g

B
f

?‘ENNNxc
&3
B
~
-
o

ISKAEL

Babrew

VAU o
ZAYIH -



51

Italian
ILAD

KRAy0

»alts-
Accent

UNIPOR(E

CXPERIMERT
{AMAY0TO
YALeA e

IGPECO
ZABA

ITALY

Marins

T IMOLA

IOTA
CAFPA
LANDA
MACCHINA
RAVE
GMEGA
o

RUAGLIA

RO
SIGHA

TAU

UDINE

VELA
DOPPIOVILYA
T0S

IPSILAM
ZARA

" BERIWLIDO

DAVIIE
ESTER

GIORGIO

. HOEEL

IRDIA -

 JAMAICA
. LUTOI

MICHELE
NICCOLO

-03CAR -
PARIGI

BidA

RAOMASO
SSANNA
UPZALA
VIBCER20
WIXa. XA

YORK
ZInCo

Tel.
ARCGIHA

covio
DAMCDORS LS.
EMPCLL
~FIRENZE
ABEVA
UCTEL
oYL
LivQRAO
MILARO
RaPaLL .
OTRANLC
PADOVA
QUATHEERNO -
R4A
SAVOR/

. TORINO

VEREZIA



Qt

ChENE2RARY BERAE poERp ovwan»

. v AN

Intornat. Tel
Telew. Co.

ASAHI EO A"
L ED, BA KO "I"
10 o 0"
EICO L0 “"E"
EAL X0 "0

KLSIA33 KO "KA”
- KTFES L0 -"KI"
WISA YO "KU
KESHIKT. XC “KB"
. EODOIKO 10 "KO"

SK¥URA KO "SA”
SISV BC "SHI'
SUZDS KO "SU”
SHKAL EO "SE”
SORCBAN 10 "SO" -

TABAKO KO "7A"
CHIDIPL KO "CH1"
TR, £AC LO “18U°
TC24ed 10 "TE”
™I O "TO"
PACOTA EO "EA”
EIP2CT IO "NI”
ETZT £0 "FU”
s G B A
RIARA 50 "G

MA

" MO

e

BAGAKY HO "HA"
HIKOKI X0 "H("
FUJISAR KO "FU"
HEIWA IO "HB"
HOKEN N0 "EO"

MATCHI RO "MA"
MIKASA KEC "MI'

| MUSEN HO "MU"
MELII 20 "ME'
MOMIJI RO "MO"

YAMATO RO "YA"
YUMIYA BG "YU

“YOSHINO Mo, "YO!

RAJIO NO "RA"
RI¥GO §O "RI"
RUSUI RO “RU”

‘RANGE NO “RE"

ROMA KD "RO”

WARABI Ko "WA'
Zm Kc "I'i
OWARI O O

r—
a

ME «

Tel.
R/T

ALA
BOTA
CRUZ
DEDO
JOTACI
¥0eco
QATO

- HACHE
_ THpIO

JARRO
KILO
LITRO
MANO
NEGRO

Hanou
" 0s0
© PAIMA

QUESO

- RATA .
© SATAR

TOREOC
IMRACE
VA4CA
WASHIRGTON
XOCHYTL
YAYE
ZAFPATO

- KRA

DERSHRY
CORIEY 1.
DIRK
EDUARD
FERDIRAN]
SERAD
HENLR X
1ZALK

> SHANGE:
KAREL .
LOIEW LIt
MARIE
R1CO
orrc.
PIETLK )
QUALIRE L

© . RUDOLE

JIMO%
TREOOO-
UTRE HT'
\’l ; . Ty .
w UL
At B
LIS [
YW

YR YN S



—

CTE2ZRLAEDS

e

)¢ }‘e".ﬂ
LOSZWLIS
MARIE
FICO -
oo

JPRITI RS

CEIMITERT -

RUT QLY -

STCH
.

PRSRNE P

JETEOTET
JICTOR

LBe 8 S
ANTTFL
Tatin Im\i

SN 4V #

LT

| PETER-

WEEE -
ROBERT
SARAH
Ko 3
ey
vicLe!
WALTE]
EXT
YOG

TINC

Post

oy

1]
~

NILS -
aLoa - -
$REULF

PLIUER.

WEBECY
RTCHARL
51GRID
TURA
ULAIK

FREELT v
FRRRLT -

¥ TOROT
NEVAF

LAY
FRE

Tl
Teleg Sex
AERLIG
ASE

BERMAARD
CAESAR

DAVID
EDITH
FReEDRIE

© . QUSTAV

HARALD
IVER
JOHAN
KARIN
LUDVIG -
NS
OLlv 1A
PETTEK
QUL
RUKARL
SIGRIG
TIEODOR
ULRIK
ERS¥L LD .
FLy RN
M »

- P
A, 3



Wl
TeXez.

Cable Cos.

ALICIA
EEATRIZ
CAFLO3
TEIIEGO

7 DOARDO
PRATCIECE -
I
ECTTE

dota

Ryt

L Ade]
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