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1s known as
It has for its object to provide an improved -
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To all whom it mMmay concerm:

Be it known that I, CHARLES (. BURKE a
citizen of the United bta,tes and a rcsuient of
Brooklyn, county of Kings, and State of New

“York, have invented certain new and useful
'Improvements in Code-Indexes, of Wthh thc

following is a specification.

This invention relates to telegra,phlc swnals
for indicating or representing letters, num-
bers,or other characters Whlch constitute what
““cipher” or ‘‘code” messages.

means which will permit of greatly-increased
speed and more perfect accuracy in the trans-

mission and deciphering of code or cipher

messages over that which is obtained by the
use of the code-messages and code books now
known in the art. |

1t consists in providing any number of com-
plete signal combinations and so arranged in
relation to each other that they will indicate

the meanings Essccleted with the complete

signals.

It further con&uets of an 1mprcved article of
manufacture in the form of an index of the

signals which may be constructed as a card-

mdex or as a book-index. The index is such

- that the signals specify in themselves the loca-

tion of theim’eening of the signal in the index.

In the present practice all code and cipher
messages consist of words formed of the let-
ters of the alphabet. This necessitates large

combinations of dots and dashes to make up

the signals of the letters. Kach letter in the

present form of code-signaling requires on an

average three 1mpulses and each fiocure re-
The large number of
electrical impulses now requlred to transmit

each complete code combination makes tele-

oraphing over cables comparatively very slow.

The length of the ccmbmetlon of impulses to
make up a code-word -in the present practice
necessarily limits the business that the cables |
" Inmasmuch as code and cipher mes-

can do.
sages to-day constitute about ninety-five per
cent. of the business of submarine cable com-
panies any improvement in the method of

the ccde—ew'nehng which metermllv reduces

the time of transxmssmn dlrectly increases the
business capacity of the cables.

- By my invention I provide a subst1tute for
all present forms of code and cipher combina-
tions. Similar meaningsnow usedinthe pres-
ent code-books may be easily attached to my
code combinations. Moreover, the code com-

binations may be telegraphed by considerably
fewer electrical impulses than any code com-

binations nowinuse. Becauseof the largere-
duction of the number of electrical impulses
which my improved code combination secures,

| it is found in practice that any meaning which .

can be expressed by the present form cf code
or cipher combinations may be as readily con-
veyed by means of my improved method of

signaling in less than one-half the time now
| required. Itisalso found thatthe record may
be more readily and accurately deciphered

and the meaning more quickly ascertained
than in the present form of telegraphy. These
advantages will be apparent from the fcllow-
ing description of my invention. - .

I have illustrated my invention 11:1 the ac-
companying drawings, wherein—

Figure 1 1llustrctcs the four smnals used in
connection with the code tra,nsmlesmn Fig.
2 illustrates the signals used 1n the’ present
method of 10’na11n0' in connection with the
first Tour members of the decimal notation—
namely, ‘17 to “°4.” Fig: 3illustrates three
combinations of signals used in connection
with my method of signaling. Fig. 4 illus-
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trates a mcdlhcetlcn wherem the number of .

impulses used in sending a-large number of
the combinations may e greatly reduced.
Fig. 5 is an extension of the modification illus-
trated in Fig. 4. Tig. 6 illustrates a record
of one of tbe ccmblna,tlcns illustrated in Fig.
3 when made according to the modification
illustrated 1n Figs. 4 and 5.
a part of the code-mdex |
Inmy present 1mprevement J§ preferably use
four elemental signals, which are illustrated in
Fig.1of theaccompanying drawings.. Thesig-

pals preferably used are the same swnele used
‘in the Morse and ccntmental codes for indicat-

Eaa “T” “N:: and “A ¥

ing the letters

- Fig. 7 111ustra,tes |
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combination of the dots and dashes of the
codes—namely, " E” by a dot, ““T” by a dash,
“"N” by a dash and a dot, and ‘““A” by a dot
and adash. Itisobviousthatothersimple sig-
nals—such as signals used to transmit the let-
ters " M,” A “L”and “N,”or “E,” “1.”
87 and C“H,2%or T, L “M,”and “E?
of the codes; or other letters or symbols—may
be used in the place of those described herein.
In order that these simple signals—that is, of
CE? T, Ny and CA”—may be used to
indicate the position of the combinations, to-
gether with their associated meanings, in a
code-index, the numerals *“1,” *“2.,” ** 3. and
"4” are associated with the same signals in
place of the letters *"E,” ““T.” ““N.”and *‘A.”
The different combinations of the numerals
will then indicate numerically the relative po-
sitions of the meanings of the combinations
of the index.
tour letters may be used and represented by
numerals; but in practice it is found that these
four give the best results. Asthe letters ‘‘E”
and "*'T'” require but one electrical impulse
and "N and ““A” but two impulses each, the

average number of impulses for each of the

four will be one and a half. Ifmore than four

of the letters are used, the average number of
the impulses per symbol will be increased—
for instance, if ten letters having the shortest
signals were used the average number of the
impulses per symbol would be two and one-
fifth. The greater the number of symbols em-
ployed the greater the proportional increase
will there be in the possibilities of making mis-
takes. The greater the sumber of impulses or

unitsinany onesymbol the greater the liability

toerrors. Thustheliability to erroris greatly
increased when all the letters of the alphabet
are used, and the number of the elemental sig-
nals for each signal combination is doubled.
As code words or combinations are princi-
pally employed in cable telegraphy, the fewer
the number of the impulses per symbol and
the fewer the number of symbols in a given
combination the greater will be the speed of
transmission. This is particularly true where
the difference between the dot and the dash
depends in part on the difference in polarity.
In cabletelegraphy,wherein this difference of
polarity, exists the letter *“E” is of a polarity
opposite to that for the letter *“T,” and “N?”

and “"A” are each formed of impulses of op-

posite polarity. If “"E” bea positiveimpulse,
“T” will be anegativeimpulse. ‘N will be
a positive impulse followed by a negative
and ""A” a negative impulse followed by a

‘positive. By the use of theseletters the charge

and discharge of the cable is very uniform.
As none of these letters involve immediate
succession of 1mpulses of the same polarity

“and as a space mustcome in between each com-

63

plete signal, all the signals will be clearly de-
fined and possibility of error reduced to a

1t is obvious that more cthan

‘a contact-malker.

756,209

minimum. The impulses c¢an therefore he
sent more rapidly and yet retain clearness of
definition. The signals represented by these
letters are the elemental signals and the per-
mutations of the elemental signals of the
Morse code. They constitute the simplest
signal combinations possible and by their use
tend to keep the line at normal condition of
operation. By using the permutations and
combinations of the signals formed by the ele-
mental signals or impulses and the permuta-
tions of the elemental signals the total num-
ber of elemental signals used is reduced more
than fifty per cent.

It is obvious that by selecting the numerals
C1L” 2,708, 7 and ““4” to represent the four
fundamental letters *“E,” **T,” **N,” and ‘*A”
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the ordinary signals which are used in teleg-

raphy to indicate these letters will equally well -

indicate the numerals selected to indicate them

when used for code purposes and that any

meaning that might be attached to any code

combination of these letters might be equally

well attached to the corresponding combina-
tions of the numerals.

QO

The signals may be sent n{anually or auto-

matically. If the signals are sent automat-
ically, they are produced by first perforating
a ribbon or strip in the manner well known in
the art of telegraphy. The ribbon thus pre-

95

pared is passed through a transmitter having

As the ribbon passes un-
der the contact-maker impulses are sent to the
line,the contact-maker closing contact through
the holes of the ribbon. A suitable record-
Ing means 1s provided for receiving the sig-
nals at the other end of the line or cable.
'The signals designated by the numbers ‘1,”
2,7 ‘8,” and ‘‘4,” as illustrated in Fig. 1, per-
m1t of the formation of the combinations hav-
ing about half the number of impulses as the
combinations now used in telegraphy and
cable-work. In combinations of five symbols
or numbers there are one hundred and twenty-
four combinations; of six symbols, four thou-
sand and ninety-six combinations; of seven
symbols, sixteen thousand three hundred and
eighty-four combinations; of eight symbhols,
sixty-five thousand five hundred and thirty-
six; of nine symbols, to make an even one hun-
dred thousand combinations, twelve thousand
nine hundred and sixty combinations. The
number of impulses for sending each symbol
averages one and one-half, so that the average
number of impulses for each of the one hun-
dred thousand combinations amounts to about.
eleven and three-fourths impulses, while on
the other hand isrequires twenty-two to thirty
impulses for each of the same number of com-
binations used in the present code telegraphy.
Fig. 2 illustrates the space, the length of
the ribbon, and the number of impulses re-
quired to use the signals indicating the same
numbers—namely, "1”to **4,” as in the present:
method of telegraphy. Each symbolrequires
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five iﬁlpulses,'and therefore if these signals |

were used they would require three and one-

third times as many 1mpulses to transmit
them. '

Fig. 3 illustrates three combinations used
in connection with my method of code trans-
The signals‘are divided into three
parts. The first Sw‘nal indicates the part of
the index in which the meaning of the signal

1s located, the next signals except the Tast

‘three indicate the division of the part of the

index in which the meaning is located, and the

last three s:ignals indicate the subdivision of
' the index 1n which the meaning of the swnal |
18 located.” If the index is alrano‘ed in the
form of a book, as illustrated in Fw 7, the

first signal will 1nd1ca,te the part or section of

the book in which that particular combination-
is located. The next signals except the last
three will indicate the page of the book, and -

the last three signals will indicate the line of
the page where the combination and the mean-
ing of that combination i1s to be found. If
the index is a card-index, a corresponding ar-

rangement is to be made of the signals in so

far as they pertain to the divisions and sub-
divisions of the card-index. In the form illus-
trated in Kig. 7 the book is divided into four

parts, each part being designated by the signal -

corresponding to its number, as illustrated in
Fig. 1. Hach page of the book is numbered

in succession by ‘the numbers formed of theﬁ
combinationsof the four figures—namely, *‘1,”

9.7 3,7 and 4.7 "The lines of the book
are numbered 1n the same way. Kach page

has sixty-four lines, which are numbered by

the successive combmatlons of thefour figures,

using three of them to designate each line.
It is obvious that this number of figures used
to indicate each line may be varied and a cor-

responding number of the signals in the com-

bination as transmitted may be used to indi-
cate the line or subdivision of the index.

If 1t 1s desired tosend a message as follows:
“All arrangements are completed business
will be sta,rted at once,” the one sending the
signal will find in the index the partwular
message, as done in the use of all code-books,
and then will send merely the location of the
message In the index as defined by part, page,
and line. The party receiving the message in
not required to hunt for a strange and unsual
word,.as done 1n the present method of teleg-
raphy, but merely turns to the page a,nd hne
and notes the message.

If it is desirable, the mesqaﬂ'e-blanks used
by the cable companies for swnals that are to

~be sent and for signals received may be di-
irst column may

vided into columns. In the
be placed the number corresponding to the
parts of the books, in the second column

may be placed the pages of the book, and in
the last column may be placed the lines of the

book in which the messages and the combina-

tions are found.

'iS two d&shes

the signal of the-

spiritt of my 1invention.

Further assistance for ready reference will
be found by placing the number indicating
the part of the book on each page, as illus-
trated in Fig. 7, wherein it is shown as lo-
cated in the center and at the top of the page.
This number, however, could be located at
any other place in the book or in each of the
pages.
of the numbers as they occur on each of the
pages of the book and as illustrated in Fig. 7
that there is a repetition of consecutive figures
or symbols in many of the combinations.

When all of the combinations are taken into

It will be noticed upon examination
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75

consideration, it is found that there is such a -

repetition in mearly half of the combinations.
It .is found that the number of impulses for
the combinations wherein such repetition ex-
ists may be reduced by providing special and
yet simple signals for the repeated figures or
symbols of those combinations. In Figs. 4 and
bare 1llustrated aserliesofsignals. W here the

30

the figures “‘1 1 occur, thuswnal for "I’ may

be used which is two dots mstead of a dot, a
space, and then another dot. TFor "'2
signal of the letter ° M”‘ may be used, which
For “°3 3” the swnal of the

letter “"R” may be used, which is a - dot- dash—

"*1 1 1” the signal cor responding to theletter
g may be sent which is three dots.
““9 92 97 the swnal of the letter ““U?” may be
sent, which is two dots and a dash. For ‘3
3 3” the signal of the letter ""D” may be sent,
which 1s dash and two dots and for ‘‘4 4 47
letter **G” may be sent,
whlch is two dashes and a dot.

In Fig. 6 1s illustrated one of the combina-
tions shown in Fig. 3, but composed of the
signals 1llustrated in Flﬂ'S 4 and 5. For the
flrst two symbols a dash dot—dash are sent.
For the next three symbols a dash and two
dots are sent, and then the signal for the “‘2”
and the swnal for the ""1” are sent as 1}lus-
trated 1n Fw‘ 1. |
~ The invention just described may be varied
In many ways without' departing from the
What I have de-
scribed and illustrated in the drawings 1S
merely a preferable form of my mventlon

What I claim, and desire to secure by Let-

ters Patent, 1s as follows: -
1. In a code—-mdex for signal combinations,
the said index having d1v1810ns the said s10-

‘nal combinations consistirig of the permuta—

tions of the combinations and repetitions of
signals formed by the elemental signals of the

2927 the_

90

‘dot. Tor ™4 4” the swnal of the letter ‘K
may be used, which is dash-dot-dash. For

95

For

100
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115

I20

Morse code and the permutations of the said

elemental signals adapted to indicate the said
divisions, meanings associlated with the said

128

signal combinations located in the said divi-
sions whereby the signals will themselves in-
dicate the relative position of their associated
meanings in the index. |

2. In a code-index for signal combmatlons, 130

A
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the said index being divided into divisions and

subdivisions, the said signal combinations con-

sisting of the permutations of the combina-

tions and repetitions of signals formed by the
elemental signals of the Morse code and the
permutations of the said elemental signals, a
part of the signals of each of the combinations
indicating the location of the division and the
remainder of the signals of the said combina-
tions indicating the subdivision, meanings as-
sociated with each of the signal combinations
and located in the said subdivisions, whereby
the signals will in themselves indicate the ex-
act location of their associlated meanings in
the said 1ndex.

3. In a code-index for signal combmatlons,

the said index being divided into parts and the

- parts being divided into divisions and sub-

20

divisions, the said signal combinations con-
sisting of the permutations of. the combina-
tions and repetitions of signals formed by the

~ elemental signals of the Morse code and the

30

35
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45

permutations of the said elemental signals ar-

ranged In sequence, meanings assoclated with
each of the said signal combinations and lo-
cated 1n each of the said subdivisions, the first
signal of each combination indicating the part.
of the index in which the associated meaning
is located, the remainder of the said signals
indicating the division and subdivision in
which the said associated meaning is located,
whereby the signals will in themselves indi-
cate the location of their associated meanings
in the said index.

4. In a code-index for signal combinations,
the said index being divided into parts and the
parts being divided into divisions and sub-

divisions, the said signal combinations con-

sisting of the permutations of the combina-
tions and repetitions of signals formed by the
elemental signals of the Morse code and the
permutations of the said elemental signals,
all the signal combinations having the same

beginning signal being located 1n the same

part of the index, each division having the
same numbered subdivisions, the numbers of
the subdivisions constituting the last signals
of the signal combinations, the remaining
numbers ot the signal combinations indicating
the relative positions of the divisions of the
parts of the index, phrases located in each of

758,200

the subdivisions of the index, whereby phrasés

may be telegraphically tr ansmltted by indicat-
ing their location in the index.

5. In a code-index for signal combmatlons

consisting of a code-book “divided into four
parts, the parts being divided Into divisions
and subdivisions, the said signal combina-
tions consisting of the permutations of the
combinationsand repetitions of signals formed
of elemental signals of Morse code and the
permutations of the said elemental signals and
represented by numerals, the first numeral of
the combinations indicating the parts of the
index, the remaining numerals of the combi-
nations except the last three indicating the
divisions of the parts of the index, the last
three numerals of the said combinations in-
dicating the subdivisions, meaningsassociated
with each of the said signal combinations and
located in each of the said subdivisions, where-
by the signals will in themselves indicate the

Jocation of their associated meanings in the

said index.
6. In a code-index for signal combinations
consisting of a code-book -divided into four

-parts, the said signal combinations consisting
of the permutations of the combinations and

repetitions ot the four signals formed by the
elemental signals of the Morse code and the
permutations of the said elemental signals and
arranged In sequence, the said four signals
being represented by numerals, the first nu-
meral of each of the signal combinations in-
dicating the parts of the said book, the re-
maining numerals of the combinations except
the last three indicating the pages of the said
book, the last three of the numerals of the
said combinations indicating the lines of the
said pages, meanings assoclated with each of

the said signal combinations and located in the

sald lines, whereby the signals will in them-

selves 1ndicate the location of the associated

meanings.

In testimony whereof I havesigned my name
to this specification in the presence of twosub-
scribing witnesses.

CHARLES G. BURKE.

Witnesses:
Faust (5. CRAMPTON,
JoHN O. (FEMPLER.
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