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To all whom it may concern:

10

Unrrep States PATENT OFFICE.

- C———

CHARLES G. BURKE, OF RICHMOND HILL, NEW YORK.

AUTOMATIC PRINTING-TELEGRAPH.

SPECIFICATION forming pért of Lette:gs Patent No. 360,995, dated April 12, 1887,
. .Applicﬂtinn filed Tebrunary 9, 1883, Renewed July 27, 1886. Serial No. 209,255, (No 'mg_ﬂel.) ._ |

Be it known that I, CHARLES G. BURKE, of

Richmond Hill, in the county of Queens and |

State of New York, have made a new and use-

ful Improvementin Automatic Electro-Print-

ers, of which the following is a specification.
The invention relates to the class of electric

telegraphy, in which the telegraphic messages

and dispatches are recorded by impressions
taken from a revolving type-wheel.
The object of the invention is to provide

convenient means for automatically transmit-
- tlng the necessary electric currents and im-

LS

pulses for revolving the type-wheel and effect- |
1ng the required impressions therefrom, and

to so construct the type-wheel that a greater
number of words may be printed- therefrom

- during the passage of a given number of type
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above the printing-platen than ean be printed
from the usual forms-of type-wheel.
The iInvention consists, generally, in em-
ploying substantially the following organiza-
tion of apparatus: A prepared transmitting-
sheet is placed upon a cylinder adapted to be
automatically revolved, and when sorevolved
to actuate a suitable pole-changing device,

‘whereby alternate positive and. negative im-

pulses are sent to line. 'This cylinder is con-
structed of wire-gauze or other similar mate-
rial, into which suitable metallic pins may be
inserted. A transmitting-stylus is provided
for making electrical connection with these
metallic pins when the eylinder is revolved.
For this purpose the stylus is constructed to
be moved over the surface of the paper, de-
seribing a spiral line throughout its length.
The alternating impulses are designed to actu-
ate the type-wheel of the receiving-instrument

in the usual manner, and the stylus, by con- |

tact with the pins, serves to send currents
adapted to actuate the press-magnet in any
convenlent manner. ' .

For the purpose of determining the proper

- points for inserting the pins to actuate the
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press-magnetb at the proper moments for effect-
ing the required impressions, the paper which
1S placed upon the cylinder has characters

printed upon if, which,when placed upon the

cylinder, correspond in arrangement to the
characters upon the periphery of the type-
wheel. .For each revolution of the cylinder,
or for each passage of the entire series of char-

B |

acters by the stylus, the ty pe-wheel will com-
plete one revolution. If, therefore, the cylin-
der and the type-wheel bestarted in such po-

sition that the stylus and the printing-platen

53

are opposite corresponding charactersand the

two be revolved in unison, so that for each

character passed by the stylus a correspond-

ing character will pass the printing-platen,
then by the insertion of a pin opposite any

| required character upon the transmitting-pa-

per a printing impulse will be sent at the

proper moment for causing an impression to

be taken of the corresponding character from
the type-wheel.

- The transmitting - sheet is provided with
transverse lines, and the charactersare printed
in the respective lines. |

‘The characters which are employed in print-
ing are preferably divided into groups, pret-
erably four in number, and in each group the
characters are arranged in a sequence depend-

ent upon the sequence with which they more

frequently occar in ordinary composifion.
The groups themselves are repeated with ref-
erence to each other with a frequency propor-

tionate to the frequency with which the char-

acters contained therein are usually employed.
In practice the first group may with advan-

tage consist, essentially, of vowels, the second

of the consonants most frequently employed,
the third of the consonants somewhat less fre-
quently employed, and the fourth of the char-
acters least frequently used in ordinary com-
position. The followingarrangement has been
found to serve the advantages well: |
Groupl:aeiouyw.
Group 2: scthrmp.
Group3: bnd f gl k.
Group4: jqxvz. ..

60

70

75

80

QC

The first group 1s preterably repéated five

times for each time the fourth group 18 em-
ployed, while the second group,. and also the
third group, are employed twice for each time
the fourth greup is repeated.

The transmitting-paperis preferably of such
dimensions that it will contain ten groups, and
these are preferably arranged in the following
order: 1,2, 1, 2, 1, 3, 1, 3, 1, 4. 8
- The type-wheel 1s of such dimensions that
the entire number of characters may be placed

upon its periphery, and this number, it will

} be observed, is in this instance eighty, there

100
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.. being amark of punctuationat the end of each | vided with a series of transverse lines, j, and -~ -
. of the first threegroups, and three such marks | each of these lines is.indicated by a character . . -~
. at the end of the fourth group. | placed near the margin, asindicated in Fig.3. 70 .
... Forthe purpose of readily determining the | The paper is also divided by lines j’,extending . -~
.. 5 position of the transmitting-paper with refer- | from the top to the bottom.: The EliﬂEij’:Se_I‘V%B? L
. . enceto the stylus, an indicating device is at- | to divide the paper into one continuwous spiral .~
- tached to the transmitting-cylinder. Thisde- | belt or band extending throughout its entire
oo viee consists of ten indexes, which are caused | surface when the paper: is. placed upon- the 75 : -
- . in succession to pass a suitable seale, and the | cylinder, the lower end of: one line division: .
. to'scaleis constructed with eight divisions cor- | being joined to the upper end. of the suceeed- - - o
. responding to the letters or characters in the | ing line. The transmitting-stylus K is de-. . .
. several groups. The indexes are themselves | signed to follow the spiral band or divisionof. . . .. =
. numbered to correspond to the groups, and | the paper when the eylinder is revolved. This 8o = = .
o0 when a partienlar index comes upon the scale | stylus may be constructed to follow thelinein - - -
. 1s itrserves to indicate, first, the group which is | any suitable well-known manner, it beingsup- -~
. passingthetransmitting-stylus, and, secondly, | ported upon the rod or shaft k, along whichit. - - .
. the particular letter in that group which is | is movable, the rod % being supported 1in the -~ -
- opposite the stylus. - |frame L, but insulated therefrom. 35
oo It has been proposed to employ for tele- | Attached to the shaft or the cylinder isany . -«
..t .20 graphic transmission strips having perfora- | suitable form of automatic pole-ehanging de- -~ .
. tions designed to transmit electric impulses at | viceadapted totransmit alfernating pulsations . -~
0o various intervals, and to print opposite these | to the main line L/, These pulsations may be. .
o+ ... characters which indieate the letters which | caused to traverse an artificial resistance, R, 90 = =
. they are designhed to cause to be printed. | while the stylus I may serve to short-cireuit . =
... 25 These characters are not, however, printed | the resistance when it is desired to eftect an -~ .~
.+ continuously throughout the length of the | impression.: Ifor this purpose a conductor,{,. ..
... strip, butonly opposite the perforations made, | may lead from one sideof theresistance tothe. -
.. a suitable machine being employed for print- | frame L, and a similarconductor, I; may lead 95 - = - -
o ingthecharactersasthe perforationsare made. | from the transmitting-stylus K to the other - - . .
.o 30 In the accompanying drawings, Figure 1 is | side of the resistance.: 1t is 'necessary, there-. . . . .
oo afront elevation of such portions of the trans- | fore, for the purpose of transmitting a print-. -
. mitting and receiving instruments as are nee- | ing-current, to complete a cireuit-connection . - -
oo essary to illustrate the invention,showing the | between the frame 1 and thus the c¢ylinder I 103
... circuit-connections in diagram. TFig. 2 is an | and the stylas K. For this purpose the pins .. . .
. . .35 end view of the transmitting-cylinder. TFig. | 7are employed. These pinsare designedtobe
oo+ 3s a plan view of the transmitting-sheet. | pushed through a paper at the proper points, . =
. Tig.4illustrates the arrangement of characters | and by coming into metallic contact with the -
" uponthe type-wheel; and Fig. 5is an enlarged | gauze of the cylinder to constitute parts of an 105

detail of a portion of the surface of the eylin- | electric circuit. When by the revolution ot

der, showing one of the pinsin position and &
second one partially inserted.

Referring to the drawings, 1 represents the
transmitting-cylinder, which is carried in a
suitable frame, I.. This eylinder is designed
to be revolved in any convenient manner by
means of power,which may be applied through
a wheel, ', attached to the shaft / of the cyl-
inder. The wheel H' 1s geared with the wheel
H, which carries an indicating device, F, and
the two wheels are preferably beveled gear-
wheels, so that the shaft /' of the wheel H is
at right angles to the shaft 2 of the cylinder.
The index If is constructed with a series of ra-
dial pointers,/’. These pointers bear numerals
1,2,1,2,1,3,1, 3,1, 4, and they are designed to
be carried past a suitable scale, (x, by the revo-
lation of the wheel H. In this manner they
serve to indicate the position of the eylinder
I, and, as will hereinafter appear, the position
of the transmitting-paper with reference to
the transmitting-stylus K.

The cylinder I is preferably constructed of
fine wire-gauze, which is in electrical connec-
tion with the shaft , and thus with the frame L.
5 Upon this cylinder it is designed that a pre-
pared sheet of paper (such as is indicated at I
in Fig. 3) shall be placed. This paper 1s pro-

the cylinder the pins are brought beneath the
stylus, the proper printing- current will be
transmitted.

The mesh of the gauzeis so fine that the pin
will be brought into contact with its wires
when it is first pushed through the paper and
before the puncture in the paper has caused
the latter to break or tear. There will thus
be no opportunity for the broken edges of the
paper, which the larger portion of the shank
of the pin may occasion to come 1n between
the pin and the wire of the mesh, and a metal-
lic contact will thus be insured. The torn
edges of the paper will gather between the
head of the pin and the surface of the c¢ylin-
der. |

The characters printed in longitudinal lines
across the paper are designed to indicate the
characters which will be printed when a pin
ig inserted in any given space. Thus if a pin
be ingerted in the first line shown in Ifig. 3,
the letter ‘‘ e’’ will be printed when the stylus
has reached that particular pin,and it will be,
moreover,observed that during the revolution
of the cylinder the stylus will cross this par-
ticular line fifteen times, so that the character
‘“e? may be printed from that line as many
times. 'The particular group, however, con-

110
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ta,ining-the’letter ““@77 is repeated upon the ordinéry_ composition. The al"raﬁgemellt of

sheet five times, so that the letter “E’’ may

‘be printed seventy-five times from a single

transmitting-sheet. Likewise the remaining

P A6 1) 663 I A Y Ky ) kb ) :
?Pag?qters a,’’ 11,77 Ho,77 (i, iyl and
w7 In the first group may be printed sev-
enty-five times. The characters in the second

and the third group may be each printed thirty

times, and the characters in the fourth group

fifteen times.

_After the stylus has traversed the sheet, the
~ plns may be removed and inserted in other

places, and the stylus caused to again traverse
the surface from the starting-point. -

Referring now to the indicating device F,

‘the indexes are numbered to represent the

groups 1, 2, 3, and 4 as they oceur upon the
transmitting-paper when it is placed upon the
cylinder, and the position of each index-arm

with reference to the scale G serves to show

the position of the characters in the groups

~with reference to the transmitting-stylus K.

- Thus, when the index No. 1, which appears at

25

the lower portion of the scale in the drawings,
18 opposite the central indicating - mark, it

- serves to show that the group No. 1 is oppo-

20

sitethe stylus K, and that the line of the fourth
‘character—namely ‘‘0’’—is in the line of the
transmitting-stylus. Asthe index-point No. 1

passes the succeeding divisions of the scale it
shows successively that thelines of the charac-

ters ‘“‘u,’’ **y,”” “w,”” and “‘. 77 pass the stylus.

~ After group 1 has passed tle stylus group No.

i
n
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2 follows, and the index No. 2 enters upon the
scale-G. - S S

- The alternating impulses serve to cause the
type-wheel A of the receiving-instrument to

revolve in any suitable manner. This type-

wheel i8 driven by a train of gear, as indicated
at D, 1n any convenient manner. The pring-
ing-platen B is designed to be impelled toward
the type-wheel under the influence of currents

transmitted by the action of the stylus K when

1n contact with a pin, 4, and to effect an im-
pression from the type-wheel of the character
which confronts the platen at that .moment.
It is understood, moreover, that the characters
upon the type-wheel are arranged in the se-
quence, as indicated in Iig. 4, corresponding

> tothe sequence adopted in preparing the trans--

mitting-paper, and these characters are caused

-to pass above the printing-platen in unigon
with the passage of the lines corresponding

thereto beneath the transmitting-stylus K.

1t has been found advantageous, for the pur-
pose of printing as many characters as possi-
ble from asingle revolution of the type-wheel,
to'arrange the characters in four groups. The
first of these groups comprises the vowels, the
second the most frequent consonants, the third
the less common consonants, and the fourth
the remaining characters. A mark of pune-
tuation may with advantage be placed at the

~ end of each group. The characters contained

1n each group are placed in a sequence de-
pending upon the sequence with which they

are found to be most frequently employed in

characters in groups and sequence is shown In
Fig., 4, which represents the characters as yc

| printed by a single revolution of the type-

wheel. By referring to this figure it will be
seen that the character *‘ N7’ precedes the char-
acters ““1D’’ and ‘“@&,”’ thevowel ‘‘E?’ precedes
the vowel ““A,”” the letter ‘‘T?’ precedes the 75
letters * H’? and ‘‘R,”” and the letter ** 5’ pre-
cedes the letters ¢“C,”” ““H,”” and “L.”? In

each instance the order of succession is differ-

ent from that usually employed upon type-
wheels. | - '
I claim as my invention—
1. The combination, substantially as here-

20

rinbefore set forth, with the type-wheel and

printing-platen of a telegraph receiving-in-
strument, of means for transmitting currents 85
for actuating the type-wheel, a transmitting-
stylus for causing said printing-platen to be
actuated, a transmitting-surface having a con-
tinuous line of characters printed or stamped
thereon and corresponding in sueccession to go
the charactersuponthe type-wheel, and means,
substantially such as described, for automadtic-
ally transmitting an impulse by the action of
said stylus corresponding to any or all of said
characters. - | 05
2. The combination, substantially as here-
inbefore set forth, with the type-wheel and
printing-platen of a receiving-instrument, of a
transmitting-stylus for actuating said platen,
a prepared transmitting-sheet -having charac- 100
ters printed orstamped thereupon correspond.-
ing in arrangement and order of succession to
the characters of the type-wheel, means, sub-
stantially such as described, for causing the
points indicated by said characters to pass 105

said- transmitting-stylus, and means for com-
pleting an electric cireuit through said stylus
“when any of said characters pass the same.

" 3. The combination, substantially as here-
inbefore set forth,with a conducting-cylinder, 110
and a stylus beneath which® said cylinder 18
designed to revolve, of a non-conducting ma-
terial applied to said cylinder and having
characters printed upon its surface, which
characters are arranged in regularly-repeated 115
series, and metallie pins inserted through said
surface and placed in metallic contact with
said cylinder. B - |

4. The combination, substantially as here- |
inbefore set forth, with a type-wheel having 120

characters arranged thereon in alternate

oroups of vowels and consonants, of a trans-
mitting - eylinder, and a transmitting - sheet
having characters repeated thereon in a se-
quence corresponding to the characters upon 123
the type-wheel. | g
- 5. The combination, substantially as here-
inbefore set forth, with a printing-platen and

‘a type-wheel having characters arranged in

groups of alternate consonants and vowels, of 130
an automatic transmitting-surface having a
continuous line -of characters represented
thereon corresponding in arrangement and
succession to those upon the type-wheel, and -




o _strumentw having characters arranged upon
1ts peripher y in altel nate gloupb of eonsonfmts |
and vowels.. |
. 7. A type- wht,el for puntmn* teleﬂ*mph in-
~strumentsg, having its characters arranged in -
groups, certain of which groups are repeated
with greater frequency than the others.

10
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means, substantially such  as described, for
transmitting a printing-current cor respondmfr :
toanyone of said charactersat the moment the .
corresponding character of the type-wheel is

opposite said printing- platen of the receiving- {:
instrument. | |

6. A type- Whoel f01 puntmﬂ teleﬂ*mph 101-

- S. The combination, substantially as he're-

] j =1ubefm e set forth, nlth a transmitting-cylin-
. der,and a tlanslmttmg sheet having: charac-

'tFle represented thereon in groups, of an in-
dieating device having indicating-points cor-
.165p011d1nw to the groups, mSpeebwely, and a |
scale cormslmndmtr to the character-divisions
of the groups. |

9. Atransmitting: sheet for telegmphy, con- |
'SlStll]g‘ of a sheet of non-conducting material

|'having its entire

surface covered with trans- 2~, o
verse lines of characters, the charactersin-each.

line being the same, but dlfferent from the.

-&(1]&(361]13 lines.

10. Atmnsmlttmg sheet fm‘ tclegraphy, hav-: o

| ing characters represented thereon in trans-.
| -verae'lines, said characters consisting of ver-
tically- ﬂlternfttmg gmups of conson&nts and- .

Vc-wels. -

11, Atmnsmlttmg Sheetfortelegraphy,hav— N
ing lines of the same characters represented, 3 5 -
said characters being arranged in groups of
vowels and groups of consonants, the vowel
v and consonant gmups ‘ﬂtermtmfr WIth each

other. | | -
12, A tmnsrmttuw-&heet for prmtmfr te]e-- 43
?ffrlaphs, having characters arranged thereon
1n ‘groups, certaln of whielt groups 'are re-
'peftte{l Wlth gre‘lter frequency than others.

SR C‘HARLLSG BURKL
- Witnesses:
GEORGE LESTER,
" JOHN SPECK.
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