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To all whom 1t may concern:

Be 1t known that I, Harry W. BODWDLL
a citizen of the United States, residing at
Burlingame, 1n the county of San Mateo and
State of California, have invented new and
useful Impmvements in_ Code - Changing
Systems, of Whlch the following 1s a speci-
fication.

The object of the present 111%11‘5101’1 is to
provide a code to be used 1 combination
with any telegraphic code or cipher, such as
the A. B. C. code, the A. 1. code, Laeber’s
code, or any code wherein the various
phrases or sentences used are represented
each by a number of not more than five
figures, whereby two phrases or sentences,
taken from any one of said codes, may be
transmitted 1n a single word, 'thereb
fecting a saving of one-half of the expense
of ca,bhnn' the fext of the message.

A further object 1s to provide such a code

whereby the above result may be effected

and at the same time each single word, thus
compiled from said figures, will serve in
itself as a check or proof as to the correct
transmission of the word.,

-In the accompanying drawings, Kigures
1 9, 3 are plan views respectively of three

- different tables forming my improved code.

30

39

40

- 45

which consists of a series of pairs of letters,'

50

DS

Referring to the drawings, 1 indicates a
check thle having thereon a series of sym-
bols 2, which I term checks, each symbol
being deswnated by an ordinal number,

ShOWIl at 3. These checks COIlslf-ft each of a

horizontal line 4 and five pairs of dots 5.

The positions of said several pairs, with
reference to the line, whether above or be-
low 1it, constitute by their different combi-
nations the differences in the checks.

7 indicates a word compiling table (Fig.
) cempmsmb a series of one hundred
oroups 8 of lefters, each group being desig-
nated by a number, as shown at 9, and each
group consisting of four letters two above
a line and two below 1t.

10 indicates a translating table (E‘ 1. 3)

as shown at 11, each pair comprising a con-
sonant and a vowel. In some of the pairs
the vowels are before the consonants and in
others the order is reversed. The letter Y
is sometimes used as a consonant and some-
times as a vowel. Opposite each pair of
letters is placed the corresponding number
section 12, and, beneath 1f, the correspond-
ing check section 13, con51st1ng of two dots

ef-

either above or below a short horizontal
line. |
The nature of the code will be under-
stood by means of specific examples and ex-
planations, which are as follows:—
Example: Compiling a message of two

words which embody four phrases taken

from the A. B. C. code 5th edition:

00498 We cannot accept the order.. .. .. . o ... 00
81038 Price has advanced s‘}nce writing you. ... ceovveean... gg
00 49 33 10 38 (checknumberd0). ................. AU . 10
BAIMESNAYE  fotal ... 2
30937 TLowest price possible 18 cvw e oot aan 30
8HR50  B0.10 PDer Gl a e e rctirercsanecsrsnannaanaraaiaannas $h!
30 93 78 82 56 (check number 511 ) S éé
NEUSYOFUWI Total . 339

The message reads “BAIMESNAYE
NEUSYOI‘UWI 77

Hxplanation: In the A. B. C. code 5th edi-
tiom, the sentence * We cannot accept the
order 7 1s represented by the number 00493,
and the sentence * Price has advanced since
writing you” 1s represented by the number
3103S8. Dy joimming these two numbers to-
gether there 1s produced a number of ten
numerals as shown 1n the above example
(0019331038) This number 1s converted
into a word of ten letters by the combined
use of the check table and the word compil-
ing table, and the manner of doing so 1s as
follows: At one side jot down each two nu-
merals that form the number so as to form a
column of five numbers, as shown in the ex-
ample. Addup the column and the total O1VeS
what we will call the check number. ’Whan
the total exceeds 99, 12nore the hundreds and
employ the last two numerals as the check
number; for instance, were the total 100 the
check number wounld be 00: were the total
199, the check number Would be 99 : were the
total 411, the check number would bﬂ 11, and
SO Ol 111 the above example the total being
130, the check number 1s 50 Refer to the
checL table, wherein are found check num-
bers ranging from 00 to 99 inclusive, and to
the 1“1frht of cach check number appears the
check that applies to the same. The check
that applies to check number 30 1s Iound to

be as follows —

Copy this check directly beneath the num-
ber, so that each two dots occupy a position
dlrectl below two numerals, as shown in the
example For convenlence in referring to
these dots we will speak of them as bemo
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“related ” to the numerals below which they
appear. The number 1s now ready to be
converted into a word of ten letters by
means of the word compiimg table, the con-
version belng made two letters at a tume.
Refer to the word compiiing table. wherein
are found numbers ranging from 00 to 99 in-

clusive, and opposite each number are found

two sets of letters (consisting of two letters

cach) separated by a line, one set being

above the line and the other set below the
line, both applying to the same number.
wah two dots in the check copied heneath
the number indicate which set of letters is
to be used 1n substituting letters for the two
numerals to which each two dots are related.

‘Dots above the line 1n the check indicate

that letters above the line must be used to
represent the numerals to whnich such dots
are related, while dots below the line in the
check incicate that letters below the line
nust be used to represent the numerals to
which they are related. Ience, 1n keeping
with the requirements of the check copied
beneath the number 0049331038, the nu-
merals 00 must be converted into the letters
BA (taken from above the Iine}, 49 must be
converted into the letters IM (taken from
below the line), 33 into the letters KES
(taken from below the line), 10 into the let-
ters NA (taken from above the line), and 38
into the letters YK (taken from ab(}w the
line). These five sets of letters joined to-
gether form the word BAIMESNAY K.

In the A. B. C. code, 5th edition, the phrase
“The lowest price possible 18”7 1s repie-
sented by the number 30937, and the phrase
“$6.10 per case” 18 represented by the num-
ber 88256, The manner of embodyving these
two phrases into one word 1s the same as ex-
plained above. Jeining together
numbers that represent the phrases produces
the number 3093788256, and making the ad-
dition 1n the manner already explained
o1ves a check number of 39 as shown 1n the

example. Reference to the check table
showsg the check that applies to the check

number 29 to be as follows —

Copy this check dlrecthr beneath the num-
ber as shown in the example. Adhering to
the rule that dots above the Iine of the
check call for letters above the line in the
word compiling table, and dots below the

Iine call for letters below the line, the con-

60
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version of the number into a word 1s as fol-
lows: 30 1s converted mto NE (taken from
above the line), 93 is converted into US
(taken from below the line), 78 into YO
(taken from above the line), 82 into FU
(talken from below the line), and 56 into Wi
(taken from below the line). These five sets
of letters joined together form the word

NEUSYOIUWL

the two

998,833

The compiling of the message is of course
done on a blank she{,t of paper, and when
completed, the words that have been formed
are copied on the regular blank form fur-
11ished by the cable companies.

The message above compiled 1reads
BAIMESNAYE NE UsYORUWL  These
two words when translated give the four
phrases that were taken from the A. B. C.
code, which, were 1t not for the assistance
of my improved code, would require the em-
ployment of four A. B. (. code words.

oxample: Translating the message BA-
IMESNAVE NEUSYOFUWI:

BATMESNAYE +eoeniaenteeneaesienneeeeene e eenennnnns. 00

00 49 33 10 88 (checknumber30) ... .o o... gg

38

Total ......o.ocalt. e 130

00493 We cannot accept the order.
31038 Price has advanced since writing you.

NEUSYORFUWL . 30
30 93 78 82 56 (checknumber3%)..... ........ eeeeemaa- 76

30037 Lowest price possible is.
88256 $6.10 per case.

Kxplanation: In translating a word, the
first thing to be done 1s to convert the word
into a number of ten numerals, the conver-
sion being accomplished two numerals at a
time. 'This 1s done by means of the trans-
lating table, in which all sets of letters em-
ployed in the code appear, alphabetically
arranged, and opposite each set of letters
are Tound the two numerals ’fhat the letters
represent and also the section of check thst
1s related to the numerals. (Hach section
of check is one fifth of a complete check).
in the above message BAIMESNAYE 1s
the first to be tra: f*hted so write the werd

on & blank sheet of pflper dividing the

vord into syllables of two letters each re-
rer to the translating table, and lock for the
first two letters of the wor d BA, which are
tound to represent the two numerals 00,
Write these two numerals directly beneath
the letters BA, and below the numerals
copy the section of check related to same,

-Whlch as shown in the translating table

1S, T'he next two letters, i, are found
to represent 49, so write 49 below IM and
below these two numerals copy the section
of check related to same, i1t being = In
copying these sections of checks join the
second section to the first section by elon-
gating the line of the first, and continue in
the same manner with the thlrd fourth, and
ﬁith sections, so that when the conversion
of a word mto a number has been completed,
the check formed below the number will
have an unbroken line. Continuing with
the translation, the third set of letters 5,
1s found to I‘Cpl esent 33, so write 83 beneath
IE&s and copy the section of checlt related to
this number, it being == The next letters,
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neath NA and cop

098,833

NA, represent 10, so write this number be-
v the section of the check

s above described. The next letters Y X,

‘vepresent 88, so write this number below Y

and copy the section of check. As a vesult

of this operation the word BAIMESNAY

has Dbeen converted into the 11‘L1111ber
0049831038, and at the same t1me a check

has been formed below the number as shown

in the example. The object of this check
is to prove whether or not the word has
been transmitted without error. At one
side jot down each two numerals that form

the number, in the same manner as when
compiling a word, add up the column, and

it gives a check number of 30. Refer to the
check table and compare the check that has
been formed below the number with the
check that applies to the check number 30

in the check table. If the two checks do
not exactly coincide it is a proot that some

error has occurred in the transmission of
the word. In the above example having
compared the two checks and finding that

they coincide, we proceed with the trans-
lation of the word.
0049331038 into two numbers of five nu-
merals each, 00493 and 31038, look up these
Jumbers in the A. B. C. code, and opposite
each write the phrase that corresponds to

Divide the number

same, and the translation of the word
BATMESNAYE is completed.

" The translation of the word NEUSYO-
FUWI is accomplished in identically the

same manner as the word above described,

‘so an explanation of the translation ot this

word i3 unnecessary.
The above examples show how four

phrases taken from the A. B. C. code bth

edition are embodied in two words by the
use of my improved code, thus effecting an
economy of 50% in the expense of cabling
the text of the message.

employing the code is 1dentically the same

whether two phrases are to be cabled or a

thousand phrases. The manner of employ-
ing the code is the same whether used 1n
combination with the A. B. C. code, A. 1
code, Lieber’s code, or any other code where-
in the phrases or expressions are repre-

sented by numbers of five numerals. 1he

same ceneral plan of employing the code 1s

followed swhen used in combination with any

code wherein the phrases or expressions are

- 8D

code two useful results are obtalned.

60

65

represented by numbers of less than five
numerals.

From the foregoing examples and expla-
nations it will be seen that by my improved
By
the substitution of letters for the code num-
bers a single word of ten letters can be used
to cable two phrases or sentences of the code.
Because the word is composed of five syl-
lables, each consisting of a vowel and a con-
sonant it will always be a pronounceabie

The manner of

&

word, and therefore no objection will be

made by the cable company to its transmis-

sion by cable. There are obviously 100 num-
bers of two digits which can be formed of

‘the digits 0 to 9 inclusive. Therefore 100

permutations of letters, two at a time, each
consisting of one vowel and one consonaut.
would provide sufficient symbols for said
numbers, and .enable all variations of two
code numbers, of five digits each, each to be
represented by a single word of ten letters
and of five syllables, each syllable contain-

ine a vowel and a consonant. But to obtain -

the second result, namely, to insure that the
message has been correctly transmitted, 1
employ, not 100 syllables of two letters, each
consisting of a vowel and a consonant, but
200 such syllables. I find that by using the
letter Y sometimes as a vowel and some-
times as a consonant 200 different syllables
of this kind can be formed.
abled to substitute for each number oif two

digits, from 00 to 99 inclusive, either one of

two such syllables. A choice being thus pro-
vided, I am thus able to employ the elec-
tion as a means of verifying whether the
transiation has been correctly made. Kor
I can take some function of the original code
numbers and use this function as a means
of determining which of the two syllables
T select in each case. This function may be
obtained in a variety of ways, but I preter
the method shown as being simple and not
liable to error. By this means there 1s ob-
tained a check number, which, upon refer-
ring to the table, gives a check showing in
which one of 24 different ways the fhive
oroups, of two digits each, are to be trans-

L

lated into syllables, that is, in which one of -

two ways each group in turn 1s to be so
translated. The numerals having been
translated into letters, the message is ready
for transmission. If, upon re-translating
the word into code numbers, the check ob-
tained from the re-translation does not cor-
respond with the check number of the code
numbers produced, 1t 18 known that an error
has been made in transmission. _ _

Since my invention may possibly be varied
by using instead of groups each oi two let-
ters, groups of another number of letters
as one or three or more, L desire 1t to be
understood that in the claims the word
“oroup” is to be so interpreted.

1t will be seen that, of the above tables,
the word compiling table is the most 1m-
portant. T'he tmnsﬁttiug table could, except
for convenience, be dispensed with, and an
inferior form of the invention could also be

used by even dispensing with the check table.

In the word compiling table the essential
characteristics are that, for each of the series
of numbers, there shall be a pair of groups
of two letters, and that these groups shall
be distinguishable from one another inde-

T am thus en-
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pendently of the form of the letters them-
selves. In the present instance this distinc-
tion is obtained by placing one group above
a line and the other group below it. But

evidently the same result could be obtained

i other ways, as, for instance, by marking
one of the groups with a star and the other
without a star. The inferior form of the
invention might be obtained by dispensing
with the check numbers, and providing a
rule, dependent upon all the figures of a
code number for distinguishing between the
groups of said pairs. Such a rule might
be that if the sum of all the digits in the
complete code number were odd, the upper
group of letters should be taken for the
translation of said first pair of digits, if
even, the lower group; for the second pair
of digits, the same rule could be used except
that the sum would be obtained of the figures
taken two at a time; for the third group,
three at a time; and so on. TFrom this it
appears that the check table is not absolutely
indispensable in my invention, and that the
only indispensable table is that shown in
KFig. 2. However I prefer the form of the
invention illustrated, as thereby no error can
be made in transmission without its being
detected.

I claim :— -

1. In a code-changing system, a series of
code numbers, and a corresponding series of
pairs of groups of code-changing letters, the
two groups oi each pair being distinguish-
able from each other independently of the
letters themselves of the groups, substan-
tially as described. '

2. In a code-changing system, a series of
numbers, and a corresponding series of pairs
of groups each of two letters, the two groups
of each pair being distinguishable from each
other independently of the letters themselves
of the groups, substantially as described.

998,833

3. A code-changing system comprising a
series o1 numbers, a series of pairs of groups
of two letters each consisting of a vowel and
a_consonant, said groups being distinguish-
able from one another by means other than
the letters themselves forming the groups, a
series of compound checks, each consisting
of check sections, each check section being
indicative of which group of a correspond-

ing pair is to be employed for translation of

the number, substantially as deseribed.
4. A code-changing system for changing

code numbers comprising a series of num-

bers, a serles of pairs of groups of two let-
ters each consisting of a vowel and a con-
sonant, said groups being distinguishable
from one another by means other than the
letters themselves forming the groups, a
series of compound checks, each consisting
of check sections, as many in number as
there are numbers of the series in the total
code number to be translated, each check
section being indicative of which group of a
corresponding pair 1s to be employed for
translation of the number, substantially as
described. ' |

5. In a code-changing system, a series of
numbers of two digits, and a corresponding
series of pairs of groups of letters, the two
groups of each pair being distinguishable
trom each other independently of the letters
themselves of the groups, and a correspond-
mg series of symbols adapted to indicate
which group of the pair is to be employed,
substantially as described.

In testimony whereof I have hereunto set
my hand 1n the presence of two subscribing

witnesses.

HARRY W. BODWELL.

Witnesses:
Francris M. Wrigur,
D. B. Ricuarps.

Copies of this patent may be obtained for five cents each, by addressing the “ Commissioner of Patents,
Washington, D. ¢.”
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