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cos Mo FARQUHAR, oF RUTHEREFORD, NEw JERSEY, AssIGNOR. To AMERICAN CODE 

coMPANY, INC., of NEW YORK, N. Y., A CORPORATION OF NEW YORK, 
TABLE FOR CODING, DECOIDING, AND CHECKING COMMUNICATIONS. 

1,318,366. Specification of Letters Patent. Patented Oct. 14, 1919. 
Application fled October 14, 1916. Serial No. 125,609. 

To all whom it may concern; 
Be it known that I, CoSMO FARQUHAR, a 

citizen of Great Britain, residing at Ruther 
ford, in the county of Bergen and State of 
New Jersey, have invented certain new and 
useful Improvements in Tables for Coding, 
Decoding, and Checking Communications, 
of which the following is a specification. 
The invention relates to a cipher-book 

comprising one or more tables for use in 
coding, decoding, and checking communi 
cations, the term “book” being used herein 
in its broad significance to apply to a single 
sheet as well as to a group of sheets, and to 
the latter whether they are bound or loose. 
While the invention may be used in con 

nection with all transcribed communications, 
it is particularly advantageous in connection 
with cable codes; and in the further con 
sideration thereof its use in connection with 
cable codes will be described, for with that 
understanding of the invention its use in 
connection with other communications will 
be readily comprehended. I have selected 
two well-known systems of codes as a means 
of illustrating the use of my invention with 
out, however, intending in any way to be 
limited thereby; one, in which groups of let 
ters are used to indicate a message or a part 
of a message, and the other in which groups 
of numerals are used for this purpose. In 
the latter system it is common practice in 
code books to have equiyalent letter desig 
nations for the numerical message cipher in 
order that, if desired, the numerals can be 
readily translated into letters. My inven 
tion contemplates that when the numeral 
system is employed this translation shall be 
made so that the resultant code message will 
be transmitted by letters rather than 
numerals. ?? 

The present practice of the cable com 
panies is to permit a ten-letter combination 
to be sent for a unit word price, provided 
the combination constitutes a word which is '. v 

: ond part, the letter combination debdm. pronounceable by syllable. One difficulty 
with the present system is that the letters 
comprising the combination, whether they 
are originally used or are the result of 
translation from numerals, have no natural cötinection between them to assist if the 
p?oper translation whether promot?eseable 

by syllable or not. As a result, mistakes 
commonly occur, both in the letters them 
selves and in the order thereof. There is 55 
a great desirability therefore, for a means 
by which ten-letter combinations can be 
made into self-checking pronounceable 
words, and such is one of the objects of my 
invention. 

Furthermore, if a cablegram has been er 
roneously transmitted under the present 
practice, it is necessary to cable back to the 
sending station that there has been an error 
in coding or in transmission and to recable 65 
the message correctly. This delay and the 
expense incident to correcting the errors are 
very objectionable; and a further object of 
my invention is the production of means to 
aid in correcting an erroneous message, with- 70 
out the necessity of recabling the message 
corrected. 

In order that the invention may be the 
more readily understood, a brief outline of 
the common practice of coding and decoding 75 
messages is now given. In the letter 
method, a common practice is to make use of 
a combination of five letters as a code sym 
bol to designate the message desired to be 
sent, or a ? thereof, and to have each 80 
of said five-letter groups, to which arbitrary 
meanings have been assigned, vary from the 
others by two letters. This latter is referred 
to as a two-letter variation. When a mes 
sage is to be transmitted, it is reduced to 85 
these five letter groups, and if two consecu 
tive groups can be combined into a ten-let 
ter group which is pronounceable by syllable, 
this is done as above indicated. If not a 
unit word charge is made for each five-letter 90. 
group. For example, it may be desired to 
send the following cablegram, Send power, 
drawing and specification for Greece-send 
forms of power for assignment of patent in 
Austria'. The first part of this message in 95. 
a certain code may have been given the arbi 
trary letter combination abbed, and the sec 

60 

The Combination of these, aböcddeö?m, i? obviously unpronounceable by syllable and 100 
must be sent as two words. ; 
Supposing, however, that the last letter of 

the first ? id”, be replaced by a vowel, 
as, fór example i, ánd the kast ké?t?F of the 
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second group, “m”, by, for example, the vowel ? : ????: šia is 
the combination abboidebdu, a pronounce 
able word which can be sent for the unit 
wortd“price. iff n??? the 'letters it can also 
serve as a "check ón “the méssage"‘So that its 
correctness can be ascertained, and if at the same time the substituition of these letters 
for the fifth and tenth letters of the unpro 
nounºtable conföinfºrtitiºn ºttoés mot interfere 
with the proper decoding thereof, a consid 
erable advance has been made in the art by 
the trainsmission of inhessages by code, and 
such dvance is öner of ºthè things whieh is 

* accompliËshed by ªrty iníventidón. 
vCoasidering now the hunéral eode? method, 

assume that it is desired to génd the follow 
ing message: “Please apply1for an extension 
of time—no modél has eleme to haihd”. The 

art of this message in a certain inta 
meral eede may have been given the rari 
trary caumeral edinibination 68784, and the 
sectond part the numeral combination 04617. 
In the Partieular code consittered, it, may be 
fotund that the first óf these groups döf au 
meals is euiwaleft to the letter group 
gbegmand tike soondameral group, tº the lettergroup kopdªn. These ecimbinetoform 
the eeribination abégorakopin, obviously an 
unpronounceable combination, which harst 
bessentras two wers. If, however, the last 
letter, “m”, of the first group be replaced by, 
for se the vowels and the last letter 
“m,” i of the Š?edorad group by, för t exam 
ple, 'the' vlowel u, the resultaat combina 
tion is abegakopdu, a ipronounceable coin 
binationa, which oan be - seat º for the , unit 
word: price. It is also combaton practice in 
the numeral cipher codes to eggpkoy the two 
letter variation in the equivalent letter 
groups so that my invention can be applied 
thereto as in the case of the letter-eipher 
c6?es. 
Assume crlöw the first of the illustrative 

code message ciphers, abbeidabdu', has 
been received as, for example, ahdeidebdu. 
as will be fully eplained-Bekow, this error 
cara bíE :" at bis?ee detected by friedans of my 
checkings systeia. Eaving discovered this 
*erpèr, taequestionº arises höw, it bah be cor 
rests wished the tåecsity of , fcabing. 
As stated before, enef6f the ebjects off the isweationisheproduction of imdans for dis 
cest?ereisg su?oh waferror. 
vasanoeKalaigleefba ariation in codes of 

the chefacters refefred to neight be cited 
the codes in whish four-letter-groups are 
enalised insteatrsfirfive-letter groups. In 
stathleties instadrof-replacing 

80 t têre sfâøhgrofpya letter WFeuild beyaidd 
at the end of eac 
in the cipherbºok of the preferired form 

of the invenientferrerapé assigned nurheitical 
equivalentsi for call 6f the possible groups of 

tikaeldst ket 
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two letters each, and the book is divided into 
tables for ready use. In one of the tables 
are assembled in groups of two, all of the 
letters which are used in transirhitting the 
message itself; in and ther table are assem 
biedriftworkeiter groups the letters which 
are intended either to be substituted for certain of the letters of the message cipher 
groups or to be added thereto, the groups Beinig given series of numerical equivalents: 
and in the third table, are assembled in two 
letter groups the letters and numerical 
equivalents of the table first, referred to but 
in a different manrner. This table is pri 
marily intended to aid in detecting the er 
rors of a wrongly transmitted message, and 
is a convenient. although not necessary sup 
plenient to the first mentioned table. To aid in the Anderstanding of my inven 
tion I have illustrated in the drawings 
which form a part of this application ex 
a ples of said tables, but I do not wish to 
be understood to be limited to the precise ta 
bles illustrated, as other tables, combina 
tions, and numerical equivalents embodying 
ny invention may be devised by those skilled 
in the art. In these drawings 

Figures 1 and 2 illustrate a table in which 
all of the letters of the alphabet are coin 
bined alphabetieally in all of the possible 
two-letter combinations, thereof, each corn 
bination being given an arbitary numerical 
equivale?t: ?????????????? from that of any, other 
combination. These figures illustrate the 
table which is intended, primarily for use in 
chanection with the letters of a cablegram 
designating the aessage itself; 

Figs. 3, 4, 5, 6, and 7 illustrate a table in 
which certain of the letters of the alphabet 
are arraged in four columns of two-letter groups, with a series of arbitrary numerical 
equivalents assigned to the corresponding 
gesups of eaeh obluorn, the numerals being 
arranged in eolitarians in numerical order 
down the 'oblatasahs. In these figures the 
letter colunans are repeated to permait of 
illeistration herein. This table is primarily 
fortase; for 'substitutingheertain letters of the 
cable message eigher groups, for for addi 
tion thereio, to: render them pronounceable 
affly self-cheekih.g. f 
'Fig. 8 illustrates a table in , which the 

two-letter groups of Figs. 1 and 2 (having 
the same t numerical equivalents as in said 
?????? -are arranged in oblanaias and lines 
th the mainerical eqtiwalents indicated 

partly above and partly rat, the side of the 
collanffs. The list of numerals: above the 
colyrhristihadioates the thousands and hun 
dreds values of the groups in the columns 
beneath, and the numerals at the side of the 
columns indicate the teas and tnits walues 
of the groups in ther lines adjacent, thereto, 
Tlése. es, ilagtate na table:which is ia 
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tended primarily to aid in detecting the 
errors of a wrongly transmitted message. 

In the table of Figs. 1 and 2 the two 
letter groups are arranged alphabetically 
according to their first letters, and the sec 
ond letters of the groups are arranged al 
phabetically with each letter of the alpha 
? and for convenience in use each series 
thus formed is separated from the others 
by spaces. Thus in the first series so spaced 
off there occurs, down the columns, aa, all, 
ac, ad, and so on to and including a2, in the 
second series of groups there occurs ba, bb, 
bo, bd, and so on to the end of the series. 
Each two-letter group has been given a 

numerical equivalent and although there is 
no single two-letter group which has a 
numerical equivalent as high as 1000, the 
equivalents are conveniently expressed in 
four figures; thus aa has the numerical 
equivalent 495 expressed as 0495; ab, the 
numerical equivalent 87 expressed at 0087; 
hij, the numerical equivalent 1 expressed as 
0001; a2, the numerical equivalent 0 ex 
pressed as 0000. 
In the tables of Figs. 3 to 7 inclusive 

there are four columns of two-letter groups 
arranged with four groups in each line. In 
the first column each group is made up of 
two consonants; in the second column, of 
two vowels, (considering gy a vowel); in the 
third column, of a vowel followed by a con 
sonant; and in the fourth column, of a 
consonant followed by a vowel. The two 
letter groups in each of the columns are 
arranged alphabetically down the columns 
with the same general arrangement as al 
ready described in connection with the table 
of Figs. 1 and 2. Thus, considering the 
first column, there occur the two-letter 
groups commencing with l, the consonants 
combined therewith following in alphabeti 
cal order; for example, lib, lo, ld, etc. This 
is followed by them groups, and the m, 
groups by the roups, etc. For con 
venience, each of these letter columns are 
designated in some suitable way as by the 
legends, “Col. 1”, “Col. 2”, “Col. 3”, 
**?o1, 4?*. - 
The letter group columns are followed by 

a series of numerical group columns in 
which there are seventy-five different equiv 
alents assigned to the two-letter groups of 
each line of letters. These numerical equiv 
alents start with 0 and advance. numerically 
one by one down the columns until they have reached a sufficiently high figure for the 
purposes of my method, as shown, up to and 
including 2699. For convenience in the use of 
the table, the equivalents are expressed in 
four digits however large the equivalent may 
be, thus lib, aa, yl, and kry each have as one 
equivalent 0 (expressed as 0000); le, ae, d 
ku, as one equivalent 1, (expressed as 0001) ; 

B 

pg, äu, or, fe, as one equivalent 16 - (ex 
pressed as 0016); all of these equivalents 
being taken from the first column. As illus 
trating the other equivalents, which each 
of these groups has from the other fifty-nine 
columns, ll, ?ta, pyl, ky, each has the equiva 
lents 36 (expressed as 0036), 72 (expressed 
as 0072), 468 (expressed as 0408), 900 (ex 
pressed as 0900), 1476, 1980, and 2664: to, 
ae, ymu, ku, each has the equivalents 145 (ex 
pressed as 0145), 433 (expressed as 0433), 
757 (expressed as 0757), 1369, 1909 and 
2593; pg, iu, or, fe, each has the equivalents 
268 (expressed as 0268), 844 (expressed as 
0844), and 2572. 
In the table of Fig. 8, in which the two 

letter combinations have numerical equiva 
lents of the table of Figs. 1 and 2, the ar 
rangement is made with a view of working 
from the numerical equivalent to the letter 
group. Although the table is in two large 
columns, it is obvious that the second large 
column follows on from the bottom of the 
first column, and in the discussion thereof 
would be considered as one continuous large 
column. 

It has already been explained that none of 
these groups have equivalents in the thou 
sands and that the equivalents of all of the 
groups are expressed in four figures. 
With this understanding, it will be seen 

that there are seven columns of two-letter 
groups. In the first column occur all of 
the two-letter groups which have no equiva 
lents in hundreds; in the second column, all 
of the two-letter groups which have equiva 
lents in one-hundreds; in the third, all 
which have equivalents in the two-hundreds; 
in the fourth, all which have equivalents 
in the three-hundreds; in the fifth, all which 
have equivalents in the four-hundreds; in 
the sixth, all which have equivalents in the 
five-hundreds; and in the seventh, all which 
have equivalents in the six-hundreds. These 
values are indicated above the columns re 
spectively as follows: 00, 01 02, 03, 04, 05, 
and 06. Thus for example the first two nu 
merals of the four-numeral equivalents of 
as are 00; of bºm, 01; of bae, 02; hø, 04; 2n, 05. 

Reading the table across the columns, in 
the first line of two-letter groups occur all 
of the groups which have no numerical 
equivalents in tens or units; in the second 
line, all which have no numerical equivalents 
in tens, but the unit equivalent of which is 
1; in the third line, all which have no 
numerical equivalents in tens but the unit 
equivalent of which is 2, and so on down 
the column up to and including 99. Thus, 
for example, the last two numerals of the 
four numeral equivalent of a2 is 00; of hij, 
01; of bae, 11; hae, 71; 2n, 99. 
If the thousands and hundreds values of 

the repeated two-letter groups chosen for 
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illustration, be combined with the tens and 
units, values thereof, the following four nu 
meral groups are obtained: 

a2 0000, 
?a2 0211, 
hæ 0471, 
2n 0599. 

Referring now to the table of Figs. 1 and 
2, it will bc. seen that these are the numerical 
equivalents there given. 
To make use of the table of Fig. 8 in going 

from numerical groups to letters, the line of 
figures is referred to for the thousands and 
hundreds and the columns of figures for tens 
and units. Assume for illustration that it is 
desired to find the two-letter group equiva 
lent of the numeral 0836. Referring to the 
line of figures at the top of the columns, it 
is seen that the letter group will occur in 
the fourth column: referring to the column 
of figures at the side of the letter groups 
the numeral 36 is located. The two-letter 
group desired will therefore he found in 
the fourth column in the line opposite 36 
and is vac. On reference to the table of Figs. 
1 and 2, it is seen that the equivalent of a 
there found is 0336. 

For convenience in the use of this table, 
spaces are made between the lines 10, and 
11, 20 and 21, 30 and 31, and so on by tens: 
this is obviously pptional. Furthermore, it 
might be noted that the seventh column is 
not as long as the preceding six columns, but 
stops with the two-letter group lik and the 
tens and units values 75, as the values of 
the two-letter groups of 1????s 1 and 2 are 
then all accounted for. 
The method of coding, decoding, and checking cablegrams and thé use of the ci 

?????? proceeds along the following 
lImeS: 
Having coded the message for transmit 

tal into the ordinary message cipher in ten 
letter combinations composed of two groups 
of five letters each, whether, from a letter 
code or from a numeral code translated into 
letters, the, last letter of each group form 
ing the ten-letter combination is struck out, 
and the first ??? of, each Óf ?aid 
groups are paired off in the order found into 
two-letter groups. The numeral equiva 
lents of each of these two-lettergroups are 
then pbtained from the table of Figs.1 and 

Next, turn to the table of Figs. 3 to 7 
inclusive, or a similar table, and locate the 
numeral group which is found by making 
this addition. The letters to be supplied for 
those. strugk put from the ten letter combi 
nations will be found in the line in which 
this numeral group is located and must be 
chosen from the four two-lettergroups in 
that line. If the fourth letters h? two 

2 or similar tables, and added. 

both consonants so that the two letter 

1,888 

groups forming the ten letter combination. 65 
are both vowels, the two-letter checking 
groups should be chosen from column 1; 
if the fourth letters of the two-letter 
groups forming the ten letter cornbination 
are both consonants, the two-letter cheeking 70 
groups should be chosen from column 2; if 
the fourth etter of the first group is a con 
Sonant aid of the second group a vowel, the 
two-letter checking group should be chosen 
from column 3; if the fourth letter of the 75 
first group is a vowel and of the second 
group a consonant, the two-letter checking 
group should be chosen from column 4. 
Having chosen the two letter checking group, 
the first of the two lotters thereof is substill 80 
tilted for the letter which was struck from 
the end of the first message cipher and the 
second of the two-letter checking group for 
the letter which was struck from the end of 
the second message cipher group, a ten 
letter combination which is pronounceable 
alid self-checking thus being formed. 
To illustrate, consider the first example 

given in the preamble, to wit, abbed debdm, 
st'ike, out the (! of the first five-letter group 
ud the m. of the Second five-letter group. 

85 

90 

This leaves abla dehd, or, divided in accord 
ance with the above, ab º be de bd. The nu 
merical equivalents for these two combina 
tions found in the table of Figs. 1 and 2, 
added, are as follows: 

95 

tly with the numerical equivalent 0087 
lc && 44 G GG 0374 
de K? GG KK GG 0852 

- } ( ( ? ? G 006? 

Making a total of 0880 
Turning now to the table of Figs, 3 to 
7 inclusive, this total, 0880, is found about 
half-way down the tenth numeral column of 
Fig. 4: and in the two-letter group line com 
mencing pg. 

OO 

05 

The fourth letter of each of 
the two original message cipher groups are 

110 
chekking group to be made use of 
plying the struck-outº letters is iu, and the 
message cipher to be sent would therefore 
be ? 
When a message cipher has been received, 115 

it may be decoded and checked in the re 
verse of the order 6f coding and transmittal. 
To see if it is correctly transmitted the fifth 
and tenth letters of the combination are 
joined in the order of receipt in the message 
cipher to form what is supposed to be the 
original two-letter checking group. The re 
maining letters are grouped in twos, in the 
order of receipt in, the message cipher and 
their numerical equivalents from the table 
of Figs. 1 and 2, or a similar table, and added. The sum is located in the tables of 
Figs. 3 to 7 inclusive, or a similar table, and 

120 
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the two-letter checking groups, of which the 
sum is the equivalent, referred to. If the 
checking group made up from the message 
cipher received, as just stated, is there found; 
the checking shows that the cablegram was 
correctly transmitted, and the further de 
coding is then proceeded with in the ordi 
nary Irianner except that the fifth letter of 
each of the five-letter groups is not found in 
the message cipher; but as in the systems of 
codes assumed for illustration, there is 
always a two letter variation: this does not 
affect the decoding, which can readily be 
done from the first four letters of each five 
letter group. 
Obviously in the systems of codes where 

the four-letter groups are employed, either 
originally or as numerical equivalents, the 
two-lettel' variation is not necessary and the 
same general procedure above outlined 
would be employed, except that instead of 
replacing letters, the two-letter check group 
would simply be added, the first letter there 
of at the end of the first four-letter group, 
and the second at the end of the second four 
letter group. 
Assuming, however, that in the cipher 

message desired to be sent there is an uneven 
number of groups so that there is an odd 
group of five or four letters, depending on 
the code system employed. The invention 
is applicable to that condition as can read 
ily be understood; for instead of there 
being four two-letter groups for addition to 
ascertain the checking total, there are but 
two two-letter groups, and the last letter of 
an odd five-letter group is replaced by the 
checking two-letter group, or the last named 
group is added to an odd four-letter group 
in accordance with the cipher system em ployed. 
Thus, as an illustration, assume that the 

entire message desired to be sent is expressed 
by the message cipher abbed. Proceeding in 
the same manner as before, the numerical 
equivalents of the first four letters of the 
group are found in the table of Figs. 1 and 
2 as follows: 

ab with the numerical equivalent 0087 
o && í é 0374 

Making a total of 0461 
Referring to the table of Figs, 8 to in 

clusive, it is seen from Fig. 3 that 0461 
is in the line commencing with sk. The 
fourth letter of the abbed group is a con 
sonant, and as there is no second group, the 
two-letter checking group can be chosen 
from either column 2 or column 3, and the 
choice should be made in favor of the pronounceability of the resultant message 
cipher. In this case the choice would prob 
ably be made in the third column and the 
message cipher combination would be abbees. 

It is not deemed necessary to illustrate the 
rocedure where the group is ? 
our-letter ????, The resultant six-letter 
message cipher combination in either case 
being pronounceable, obviously can be sent 
for the unit word price and is inherently 
self-checking as before described. 
Taking up now the question of an error 

occuring in the cipher words in transmission 
or otherwise. e checking proceeds in 
precisely the same manner outlined in re 
gard to the correct cipher message but it 
will be found that instead of the numerical 
checking equivalents of the cipher word 
correctly transmitted totaling to the same 
sum as the numerical equivalents of the two 
letter checking group, there will be a dis 
crepancy. Obviously the error may be 
either in the message cipher proper or in 
the checking group and the problem is thus 
twofold: to discover, first, where the error 
is, and second, what the error is. 
The method of procedure can probably 

best be understood by first giving an illus 
tration. Assume the same example as was 
referred to in the preamble hereof, i.e., that 
the message cipher abbcidebdu had been re 
ceived as abdoidebdu, that is to say, that the 
third letter 'b' had been received as “d.” 
The total of the message cipher proper 
equivalents ascertained from the table of 
Figs. 1 and 2 as before, is obtained thus 

ab with the numerical equivalent 0087 
de KK G && 026 

dže (* * i. 0352 
bd G G G 006 

murennu 

Making a total of 0773 
Turning to the table of Figs 3 to 7 in 

clusive, it is found that the two-letter check 
ing group received, iu, does not have this 
numerical equivalent, but that the checking 
group with this numerical equivalent is 
either pk iyos or fa. The cipher received is 
therefore wrong. 
Assume that the error was in the message cipher proper and that the checking group 

iu is correct. The closest iu value to 0778 
is 0772. The total of the message cipher 
propernumerical equivalents, if that is the 
particular value of iu intended, is 1 in ex 
cess of the correct value. The numerical 
equivalent of one of the two-letter groups of 
the message cipher proper is probably, 
under - that assumed value of iu, T0001 too 
high, and this 0001 should be subtracted 
from each of the groups successively (or 
until the erroris found) to ascertain if the 
resultant two-letter group having the recti 
fied numerical equivalent is likely to be the 
one in which the error occured. Thus, the 
correct numerical equivalent of the first 
two-letter group may have been Q086. Re ferring to the table of Fig. 8 to ascertain 
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what the 'twó-lettet 'group - häving; this nu-* 
miérical eqúivalent''is; it is'fóund'to be ur. 
To thosë skillëdin the arti, it's obvious that ! 
ur would rarely if ever be sent as ab; so that 
assumed error call be dismissed.' Stirbtract 
ing 0001 frømºthe nurherical equivalefit of 
the second two-letter group do, the result is 0266 Fron the tab?? of Fig. 8, the two 
letter group having the numerical equivalent 
0266'is found to bewgshowirgätöther im 
probable error. Giding to the third group 
aid subtrieting the assuried error of 969), the result is 0351. From the table of Fig. 
8 the two-letter group having thentifierical equivålent 03:51'is'fötihd to'be usi, ahtither inprobable error. Sübtraeitig' 0001 from 
th? numerical equivalerit oftö?ý the "fourth 
two-letter group, and 'aseertaining the two 
letter grotip hgyirigjthë reduktant nuritërical equivalent ????????????????? it is found to be wh; another 
ir?probable error. Obviously, therefore, the 
iu value of 0772'is noti "*thè one iritended andº ' 
another value must be chasefi!'. The new value may be conveniently choseh by taking the valugs successively before of successively 
after the “072, and the process with the 
new value would bè the saine asiab?ve out lined. Without prolonging the illustration' 
assume that the process had proteered with 30 ? result to thënuheridal equivalent 0880.', With this equivalent thb sum of the cipher 
message 'propet is f?urid to be 0197 toe småll. 
Add the0107 te the numerical equivalent of að; 0087, and the two-letter group with the 
resultant numerical equivalent, 094, is 
found from the table of Fig. 8 to be "f. 
To those skilled in the art, the change from' 
rf to ab is at Qace seen to be improbable. 
Adding the 01.07 to the denumerical equiva 
'lent 02, getting 084, it is foulia from the taillie of fig. 8 t???df the two-letter equivalent 
is be. This at once appears to be the error ? message; as ºbe ? quite"probably have beeti-se?“as dikº. * Wiiiiiih'tis asstaaption the "cipher message corréetly cheeks itself, 
and if the resultant decotle'messtige is a 
likely orb to be received, the 'errérican bet 
asuried tóbe discövère: and cirrécék: As ah ek: pre?atid:Pie, proš:right:be 

56 contified with teletterie disabuto ???????????????????????????????????? je?itic illustration this is oby béisäys 
Assumerowth the effort has besi'in 

thb twis-letter checkii ?? I aftë thit ther' 5?????? has beeh séht:fof'ek??iple: as, abbélidebály," ???????????? té?m ?????????' er ???? ? is as beters 0889,' 'Taing 
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of Egy-3 to inclusive it is found:thät'iy'doésnöthävé'thisnartefical í 

if, with the error"corrected on this assump 
tion, the decoded message is a likely one to 
be received, it is fair to 'assume that the 
error, has been discovered and corrected. 
This is found to be the case in the particular 70 
examhple 'citéd. 
Th? general rule, therefore, when the 

checking shows that a message cipher is in 
correct, is to 'first endeavor to decode the 
message cipher proper to see if the decoded 75 
message is one likely to be received. If the 
erroris in the message cipher proper, this 
would be shown at once by the decoding: 
either the decodilig will be found to be 
;?????????????? or the decoded message will 80 
make no sense, or will be one not likely to 
be received. When any of these are true, 
it is fair to assume that the check letter 
grotrip is correct. Then take various numeri 
cáil equivalents of the check letter group 85 
from the table of Figs. 3 to 7 inclusive or 
a 'similar table and add or subtract, as the 
case may he, the difference between these 
iridividual numerical equivalents and the 
sumi of ºf the equivalents of the two-letter 90 
groups in the message cipher proper, to the 
numerical equivalents of each of the two 
lettel' groups of the message cipher proper 
(or until the error has been discovered) : 
ascertäin from tlietable of Fig. 8 or a sini- 95 
lar table the two-letter group of which this sum of difference is the equivalent; and 
continue with the process until a two-letter 
groups' has beeh discovered; for which the 
twò-letter grebup of thë erroneous mäessag?, º 100 
is Y???????? Rewrite and de code the message' on this assunaption. If 
the résultant deéoded message isionej likely 
tó be received it is fair to assumie thät the 
error has been discovered. There is a possi- 105 bility that the process will result in discov 
ering more than one two-letter group, which 
mígát have been sent in the erroneous mes 
sage cipher received. In such a case the 
seise of the message and other elements 110 
later to be 'discussed will enable the receiver 
to deteffhine which of the two letter groups 
is the correct one. 

f on the other hand, the first decoding 
of the message results in one which was $115 
li Fanº be received, ??; to assume that the error was in the checking group. 

such a ? sum of the numerical 
???? of the two-letter cipher groups what the equivalent 120 
two lettef checking grip! is fron't stables 
of Figs.'-3 to 7:iiiélusive. If this is found 
to be a: or which the group received 
c6. ???? e ºssibštitut?d, it is fair! - tó as su??eithht the erò has been diseovered and 125 
tähät ???????? cipher proper is correet: 
iffnöt, ?????????: ašº befor? vokiaBd, ofi'i the assuffipt??nºth?t th? "check “letter group is 
coiréet. ?ð maust be remierabered thätiwhen codes?180 
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are adopted and made use of, the parties 
employing them usually do so in particular 
matters or lines of business and that when 
code messages are thus employed the re 
ceiver of the message can usually tell 
whether the message is one which the sender 
would likely send: furthermore, codes are 
generally worked out so that an error would 
result in a cipher impossible of decoding or 
a decoded message which would not make 
sense. Consequently the sense of the mes 
sage is a factor upon which considerable dependence can be placed. In making use 
of the table of Fig. 8 or a similar table and 
in endeavoring to ascertain what are the 
correct letters, in addition to the similarity 
of the letters, the pronounceability of the 
ten-letter group with the assumed corrected 
letters therein, and the question whether the 
second and fourth two-letter groups end 
with a vowel or a consonant and conse 
quently whether the checking group would 
be chosen from the first, second, third or 
fourth columns of the table of Figs. 3 to 
7 inclusive, are matters of considerable as 
sistance, and when taken in connection with 
the Sense of the message result in the figur 
ing out of the correct message. Because of the fact that the two-letter 
groups and the numerical equivalents in the 
tables of Figs. 1 and 2, and 8 are identical, 
either of these tables 
of Fig. 8) might be dispensed with, without 
departing from the spirit of my invention, 
but dispensing with either one of these 
tables is not advised because of the resultant 
great inconvenience. 
The foregoing detailed description has 

been given for clearness of understanding, 
and no undue limitation should be deduced 
therefrom, but the appended claims should 
be construed as broadly as permissible in 
view of the prior art. 
What I clainn as new and desire to secure 

by Letters Patent of the United States is: 
1. As a new and improved article of 

manufacture, a cipher-book comprising, a 
suitable number of pages containing tables 
for use in coding, decoding and checking 
communications, one of said tables com 
prising in suitable arrangement groups of 
letters with arbitrary numerical equivalents 
for use in the coding, and decoding of the 
communications, and the other of said tables 
comprising in suitable arrangement groups 
of letters with numerical equivalents for 
tise in connection with the letters of the 
message cipher for the purpose of check 
ing the coded communications, substan 
tially as described. 

2. As a new and improved article of 
manufacture, a cipher-book comprising a 
suitable number of pages containing tables 
for use in coding, ??????????? and checking 
communications, one of said tables compris 

(probably the table 

z 

ing in suitable arrangement groups of lot 
ters, each group having arbitrary numerical 
equivalents for use in the coding and decod 
ing of the communications, and the other 
of Said tahles comprising in suitable ar 
rangement groups of letters, each group 
having a series of numerical equivalents for 
use in connection with the letter's of the 
cipher message for the purpose of checking 
the coded communications, to the end that pronounceable Self-checking cipher com 
un munications may be produced, substantially 
as described. 

3. As a new and improved article of 
manufacture, a cipher-book comprising a suitable number of pages containing tables 
for use in coding, decoding and checking 
communications, one of said tables con 
prising in suitable arrangement two-letter 
groups, each group having an arbitrary nu 
herical equivalent for use in the coding and 
decoding of the communications, and the 
other of said tables comprising in suitable 
arrangement two-letter groups, each group 
living a series of numerical equivalents for 
use in connection with the letters of the 
cipher message for the purpose of check 
ing the coded communications to the end 
that pronounceable self-checking cipher 
combinations may be produced substantially 
as described. 

4. As a new and improved article of 
manufacture, a cipher-book comprising a 
suitable number of pages containing tables 
for use in coding, decoding and checking 
communications, one of said tables compris 
ing in alphabetical arrangement two-letter 
groups, each group having an arbitrary 
numerical equivalent for use in the coding 
and decoding of communications, and the 
other of said tables comprising in alpha 
betical arrangement two-letter groups, each 
group having a series of numerical equiva 
lents for use in connection with the letters 
of the cipher message for the purpose of 
checking the coded communications, to the 
end that pronounceable self-checking cipher 
communications may be produced, substan 
tially as described. 

5. As a new and improved article of 
manufacture, a cipher-book comprising a 
suitable number Ppages containing tables 
for use in coding, decoding and checking 
communications, one of said tables compris 
ing in alphabetical arrangement two-letter 
groups, each group having an arbitrary nu 
merical equivalent for use in the coding and 
decoding of the communications, and the 
other ; said tables comprising two-letter 
groups arranged in four parallel columns, 
the groups proceeding alphabetically down 
the columns, the corresponding groups in 
each column having a series of numerical 
equivalents, the said groups being for use 
in connection with the letters of the cipher 
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l!!essage for the purpose of checking the 
co del communications, to the end that pro 
liou Icealle self-checking ciplher colui unica tions inlay be produced substantially as de 

5 :-('ribed. 
G. A S a new and improvedl article of 

vanufacture, & cipher-book comprising a 
si italle ullbel' of pages, containing E. 
For use in coding, decoding and ºïe: 

10 communications, one of Said tables compris 
iig in alphabetical arrangenient in columns 
two-letter groups, each group haying an 
arbitrary numerical equivalent, the said 
groups being for use in the coding and de 

15 coding of communications; one of said 
tables comprising two-letter groups ar 
ranged in four parallel columns, the groups 
roceeding alphabetically down tlae colununs, 

the corresponding groups in each colulu 
20 having a series of numerical equivalents, the 

said groups being for use in connection with 
the letters Of {}) e ciphe 1 Innessage for tlie pi: 1’- 
hose of cliecking the coded connulaica 
tions ; tant! tle (ther of Said tables col ; pris 

25 ing the two-lette' groups and the nel'i- 
(: equivalents of tilne first unated till ble u r 
langed in numerical order; to the end that pronounceable self-checking cipher çon - 
inunications may be produced and if the 

30 samle contain errors, that the said errors may 
be corrected, substantially as described. 

7. As a new and improved article of manli 

facture, a cipher-book comprising a suitable 
m?, Valb? of page? ço?taining,?a for use il goding, décoding. Hildeheking communi 
cations, one of said tables comprising in 
tlphabetical arrangement in columns two 
letter groups, each group having an arbi 
trary numerical ??????? the said groups lieling for Se in the coding and decoding 
of communications; one of said tables com 
Irising two-letter groups arranged in four 

rallel columns, the groups proceeding al 
habetically down the columns, the corre 

sponding groups in each column having a 
series of numerical equivalents, the said 
roups being for use in connection with 
? letters of the ?????? message for the pur 
pose of checking the coded communications; 
and the other 0. said tables comprising in a 
plurality of columns; the two-letter groups 
and the numerical equivalents of the first 
laned table arranged in inlinerical order. 
the numerical equivalent of each group be. 
ing expresser partly above the columns of 
groups and partly at the side thereof, to the 
end that pronounceale self-checking cipher 
communications may be produced and if 
the same contain errors that the said errors 
may be corrected, stbstantially as described. 

??????? a? New York, in the county of 
New York and State of New York, this 11th day of Oct., 1916. 

COSMO FARQUHAR. 

copies of this patent may be obtained for five cents eagli, by addressing the “Commissioner of Patents, 
washington, d.” 
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