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No. 785, 221

UNITED STATES

Patented Ma,rch 21, 1905

PATFNT OFFICE

ARTHUR KORN,

OF MUNICH, GERMANY.

AUTOMATIC TELEGRAPHY.

SPECIFICATION forming part of Letters Pa,tent No. 785,221, da.ted March 21, 1905
Apphc&tlon filed Hovember 9, 1903 Serlal No. 180, 424

To all whom it may concern:

Be 1t known that I, ArTrur KorN, a citi-
zen of the Empire of (Germany, residing at
Munich, in the Empire of (Germany, have in-

vented a new and useful Improvement in Au-

tomatic Telegraphy, of which the tollowmcr
1s a specification.

My 1nvention relates to a method of regis-

tering quick consecutive electrical impulses or

disturbances sent from a sender to a receiver

through a line, whereby either pictures, man-
uscripts, sketches, and the like or telegrams
1In the Morse or any other alphabet are ob-
taineds - ~
According to my invention a hmh tension
current—for instance, Tesla currents—ls clr-

culated inar eceivinw—cil cuit at the receiving-

station, and each of the telegraphic electrical
lmpulses or disturbances coming from- the
line is caused to insert in this receiving-cir-
cult, by means of one or two relay-armatures
with a plurality of insulated metallic con-
ductors, one or two windowed cathodic tubes,
respectively, so that by the transmission of a
radiation through the window of the one or
each of the two tubes, respectively, an im-

pression 1s produced on a moving sensitive

film, paper, or the like, this impression being
a point or a stroke in the case of pictures,
manuscripts, sketehes, and the like or one or
two strokes in the case of telegrams in the
Morse alphabet or the like. |

I will now proceed to describe my inven-

tlon Wlth reference to the accompanying draw-

ings, in which—

Figure 1 shows diagr ammatlcallv a qutem
at the recelving - station which is arranged
for the production of pictures, manuscripts,
sketches, and the like. Tig. 1*isa section, on
an enlarged scale, tllrouO‘h the liney 2 In Fw'
1, part of the roller K being broken away;
and Fig. 2 shows diagrammatically a similar
system arranged for the production either of
pictures, manuscripts, sketches, and the like
or of telegrams 1n the Morse or any other al-
phabet.

In the arrangement shown at Fig. 1, A de-

‘notes the line connecting the sender with the

receiver. Parts 1 and 2 of it form the coils

5o of the two electromagnets of a double relay

clreuit.

B, whlle the remaining part 3 is connected

with a ground-plate 4. Besides the double

relay B the receiving-circuit comprises a local
battery C, a double relay D for actuating the
circuit-changing switch E, two resistances 5
and 6, the polarized armature 9, and the lines
7, 8, 10, 11, and 12. The polarized armature
9 ot the double relay B can come in contact
with the two contacts 13 and 38, but without
touching the cores of the electromao*nets, SO
as to prevent them from hardening. The ar-
mature 9 is normally pressed downward on
the lower contact 13 by a spring 14, when the
local current will circulate in the circuit C, 6,

10, 13, 9, and 7, so that the armature 15 of
the double relay D is attracted downward by

the lower electromagnet 16. As will be seen

“from Fig. 1, the resistance 6 is connected with

) coil-which surrounds the armature 15 and

‘1s connected with the coils of the two elec-
tromagnets 16 and 17. The armature 15 is

rigidly connected with a swinging sector-like
switch K and turns around the point 18.
The switch K is made of insulating material
and has fastened on it a series of (here four)
seomental metal pieces 19 19. The latter are
adapted for nearly touching either the lower
stationary arc 20, the lower stationary piece
21, and the lower br anch of thestationary cen-
tra,l plece 23 or the-upper stationary arc 20,
the upper stationary piece 21, and the upper
branch of the stationary central piece 283.
The metal pieces 21 19 2019 23 19 20 19 21
torm parts of two circuits for currents of high
tension of any kind—for instance, Tesla cur-
rents—which are to pass over between the ap-
proached ends of the metal pieces by means
of sparks.
scribed construction of the swmnmo" sector-
like switch K and the metal pieces several
spark - gaps are provided in either circuit.
This 1s of special advantage, since the motion
of the switch I& can thereby be reduced with-
out impalring the safety with which the high-
tension currents can be conducted in either

produced in any known manner. In Fig. 1
I have assumed the source to be a well- known
Tesla’s apparatus. A battery F produces in

-1ts circuit 24 a primary current, which is

It will- be seen that by the de-
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quickly and automatically closed and opened |

by means of an interrupter 25 of any well-
known construction, so that in the induction-

coll (5 secondary currents of high tension are
induced, which circulate in a secondary cir-
cult 26 27, provided with sparking terminals
98, and are intensified by a Leyden jar H. As
1s indicated in Fig. 1, the outer and the inner
coatings of the Leyden jar H are connected
with the poles of the sparking terminals 28
by means of wires 29 and 30, respectively.
In the secondary circuit 26 27 are inserted a
few well-1nsulated windings 31, forming the
primary coil of a second induction-coil I, the

secondary coil 32 of which forms a part of the’

circuits for the high -tension currents and

furnishes the Tesla currents. Between the

one pole of the secondary coil 32 and the cen-
tral piece 23 a condenser 33 isinserted, while
the other pole, 34, is connected with the lower
stationary metal piece 21 by a line 35 and
with the upper stationary metal piece 21 by
lines 35 and 36 and a cathodic tube J. Nor-
mally the circuit-changing switch E occupies
the position shown at Fig. 1, when the Tesla
current will pass from the condenser 33,
through the central piece 23, the lower metal
pieces 19 20 19 21, the line 35, and the other
pole, 34, to the secondary coil 32 without pro-
ducing any visible effect. Asis shown at Fig.
1%, the cathodic tube J is an evacuated glass
tube 121, with the two electrodes 122 and 123
at the ends of the two wires 35 and 36. This
olass tube 121 1s inclosed in a mantle or cover
124 of ebonite or sealing-wax and provided
on the end nearest to the roller K with a small

window 125 in the cover 124. Only through |

this window 125 the radiations produced by
the high-tension current can pass outward.
The roller K is covered with a sensitive film
37- or. paper or the like and is in any well-
known manner put into .a uniform rotation
and longitudinal motion, so that a pin assumed
to be secured on the window of the cathodic
tube J would describe a spiral line on the film
37, paper, or the like.

The apparatus described so far is operated
as follows: From the sending-station by means
of a special apparatus, which is not referred to
here, electrical impulses or disturbances are
sent through the line A, the coils 1 and 2, the
line 3, and the ground-plute 4 to the earth.
As the armature 9 1s polarized and the im-
pulses sent from the line A are of opposite
polarity, it will be seen that each time when
an electrical impulse is sent 1t will so energize
the electromagnets of the double relay B that
the armature 9 is moved upward, thus leaving
the contact 13 and touching the opposite con-
tact 38, when the local current will now cir-

culate in the circuit C, 6, 11, 12, 38, 9, and 7.

Then the electromagnet 16 of the double relay

D will be without current, while the other elec-
tromagnet, 17, will be energized and attract
the armature 15 upward, whereby the switch

41 44, and the ground-plate 45.
41 and 44 can be connected directly at pleasure

785,221

E is brought from the one position shown
into the other position, so that the Tesla cur-
rent will pass tfrom the condenser 33 through
the central piece 23, the upper metal pieces
19, 20, 19, and 21, the line 36, the cathodic
tube J, and the line 35 and the other pole, 34,

‘to the secondary coil 32. The radiation pro-

duced in the tube J will pass through its win-
dow 125 and act upon the sensitive film 37,
paper, or the like to produce the respective
effect. All thé occurrences described take
place in a single moment, whereupon the two

armatures 9 and 15 are immediately returned
It depends upon

to their normal positions.
the length of the impulse how long the sev-
eral parts retain their momentary positions.
It 1s evident that during the uninterrupted
motion of the roller K the quick consecutive

70

30

electrical impulses or disturbances will grad-

ually produce on the sensitive film 37, paper,

or the like the picture or manuscript, sketeh,
and the like. For producing a telegram, for
instance, 1 the Morse alphabet preferably
two cathodic tubes with narrow windows

placed side by side are employed, so that a

single stroke produced by the one tube on the
sensitive film, paper, or the like corresponds
to the point in the Morse alphabet and that
two strokes simultaneously produced by both

- tubes correspond to the dash in the Morse

alphabet. From the sending-station in any
known manner positive and negative electrical
impulses or disturbances are sent by the line
A. In lieu of the signs of the Morse alpha-
bet any other combinations of signs may be
registered in the same manner.

In Fig. 2 I have shown a system capable of

producing at pleasure either pictures, manu-

scripts, sketches, and the like or telegrams,
and I shall later on point out how this system
should be arranged 1f telegrams only are to
be produced. The line I. coming from the
sending-station 1s connected with the coils of
the electromagnets 39, 40, and 42, 43 of two
double relays M and N, respectively, the lines
The two lines

by means of a switch 119and a line 120. Be-
sides the two double relays M N the receiv-
ing-circuit comprises a local battery O, two

‘double relays P and Q for actuating the two

circult-changing switches R and S, respec-
tively, further, fourresistances 46, 58, 61, and
64, the two oppositely-polarized armatures
51 and 53, and the lines 50, 52, 54, 59, 60, 62,
63, 65, and 66. ‘I'he twoarmatures 51 and 53
can come in contact with the contacts 69 70
and 71 72, respectively, but do not touch the
cores of the respective electromagnets. The
polarized armature 51 of the double relay M
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is normally pressed downward by a spring67
on the lower contact 70, and the oppositely-
polarized armature 53 of the other double re-
lay N is normally pressed upward against the
- upper contact 71 by a spring 68. Then the
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local current will circulate 1n the circuit O,
46, 50,
the armat . ve 47 of the double lelay P 1s at-
tracted downward by the lower electromagnet
48, and the armature 57 of the double lelaV
(Q 1s attracted upward by the upper electro-
magnet 55. Therefore the two circuit-chang-
ing “switches R and S, made of insulating ma-
terial and construeted in a similar manner as
the one, K, described before with reference to
Fig. 1 and rigidlyv connected with the two
armatures 47 and 57, respectively, will occupy
the positions Shown
tension, for which the two switches R and S

are a,daptecl are here again assumed to be

Tesla currents, produced by a Tesla appara-

The
battery T furnishes the pmmalv current

which circulatesin the cireuit 74 and is quickly

and automatically closed and opened by an in-
terrupter (3, so that in the induction-coil U
secondary currents are produced which cir-
culate in the circuit 75 76, provided with
sparking-terminals 77, and are intensified by a

Levden jar V. In the cireuit 75 76 again a

few well-insulated windings 78 are inserted,
which form the primary coil of a second in4
duction-coil W. In the positions shown of
the two switches Rand S the Tesla current pro-
duced passes from the condenser 80 through
the line 81, the metal pieces 82 83 84 85 86. the
line 87, the metal pieces 88 89 90 91 92, the line
93, and the other pole, 94,to the Seeondalv coil
79. The cathodic tube J "and the roller K are
arranged and constructed in asimilar manner
as the cathodic tubeJ and the roller X in Fig. 1
The lines 98 99, leading to and from the tube J"
can be connected at pleasure with thelines 96
and 101 by means of the switches 97 and 100,
respectively. The two cathodic tubes X and

Y areof asimilar construction as the cathodic

tube J and are each provided on the ends
nearest to the roller Z with a narrow window,
so that the radiation pasemcr through the same
and acting upon the film 95, paper, or the like
pr oduces a stroke, as shown. The roller Z is

“put into uniform rotationin any known man-

ner by a suitable clockwork or mechanism
and the sensitive film 95, paper, or the like

- passes mound the roller Z and receives the
strokes shown.

The line 109, leading to the
cathodic tube X, can be connected at pleasure
with the line 96 by means of the switch 110.
The two tubes X and Y are connected by a
line 113, and theline 111, connected therewith,
can be eonneeted at pleasme with the line 101
by means of the switch 112. The cathodic
tube Y is connected with the lower stationary
metal piece 115 by the line 114.

The arrangement described so far is oper-
ated as follewe, When it is desired to pro-
duce a picture, manuseript, sketch, and the
like on the film 108 of the roller K’ the ca-
thodic tube J’ isconnected with the 1ines 96 and

10, 51, 52, 53, 71, 54, and 58, so that

.46, 59, 60, 69, 51, 52, 53, 71, 54, and 58.
The currents of high

the lower armature 53, however, remains idle

shown into the other position.

3

| 101 by means of thé switcheés 97 and 100 and
‘the double relay N is disengaged by connect-
‘1ing the two lines 41 and 44 by means of the

switch 119, Each time when an electrical
impulse of proper polarity is sent through the
line L to the ground-plate 45 it will so erer-
ol1ze the two eleetremaenets 39 and 40 of the
cl,ouble relay M that the armature 51 is moved
upward, thus leaving the contact 70 and touch-
ing the opposite contact 69, when the local
current will.now circulate in the cireuit O,
Then
the lower electromagnet 48 of the relay P
will be without current, while the upper elec-
tromagnet 49 will be energized and attract the
armature 47 upward, whereby the switch R
1s brought from the position shown into the
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other position, so that the Tesla current will

pass from the condenser 80 through the lines
81 96, the switch 97, theline 98, the tubed’, the

line 99 the switch 100, the lme 101, the metal

pieces 102 103 104 105 106, the line 107, and

the other pole, 94, to the coil 79. The radia-
tion thereby caused in the tube J’ will then
act upon the sensitive film 108, paper, or the
like to produce the desired effect. Asalready
stated above, all the occurrences described

take place In a single moment, whereupon

the two armatures 51 and 47 are immediately
returned to their normal positions. Whenitis

‘desired to producea telegram,thecathodic tube

J’ is disengaged by turning off the switches 97
and 100, while the two tubes X and Y are en-

gaged bV connectlng the lines 109 and 96 by
‘means of the switch 110 and by connecting the

lines 111 and 101 by means of the switch - 112,

and at the same time theswitch 119 is turned.

¥l

condition. At the sending-station the trans-
mitter adapted to produce at pleasure positive
and negative electrical impulses is operated:

When bV the line L an electrical impulse

of the one polarity (opposite to that of the
armature 51) is sent, it will so energize the
electromagnets of the two double 1'ela,ys M
and N that the upper polarized armature 51
1s moved upward, thus leaving the contact 70
and touching the opposed contact 69, while

1n 1ts upper -position. Then in a similar man-
ner as before the local current will circulate in
the circuit O, 46, 59, 60, 69, 51, 52, 53, 71, 54,
and 58, so that the upper electromagnets 49

| and 55 of the two double relays P and Q are

energized. The result of this is that only
the armature 47 is moved upward, while the
other armature, 57, remains idle, so that the
switch iR alone is brought from its position
The Tesla
current will now pass from the condenser 80
through the lines 81 96, the switch 110, the
line 109, the tube X, the lines 113 111, the
switch 112, the line 101, the metal pieces 102

103 104 105 106, the line 107, and the other

off to place the double relay N into operative
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~all cases the high-tension current—for in-.
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pole, 94, td the coil 79. Therefore in the tube
X alone a radiation will be produced which

passes through its window and acts upon the

sensitive film 95, paper, or the like, whereby

a stroke is made which correSponds to the
pomt in the Morse alphabet or to a certain
sicn in any other alphabet. Immediately
after the impulse 1s sent the movable parts 51,
47, and R are returned to their initial posi-
tions. When by the line L an electrical im-
pulse or disturbance of the other polarity is
sent, 1t will so energize the electromagnets of
the two double relays M and N that the lower
armature 53 1s moved downward, thus leav-
ing the contact 71 and touching the opposite
contact 72, while the upper armature 51 re-
mainsidle. In consequence of this the local
current will circulate in the circuit O, 46, 50,
70, 51, b2, 53, 72, 65, 66, and 58, so that the
armature 57 of the double relay @Q will be
moved downward, while that, 47, of the other
double relay P remains idle. The upper
switch R occupies its posifion shown; but the

lower switch S will be brought from its posi-

tion shown into the other position, when the
Tesla current now passes from the condenser
80 through the lines 81 96, the switch 110,

the line 109, the two tubes X and Y, the line
114, the metal pileces 115 116 117 118 92,

the line 93, and the other pole, 94, to the co] 3!

79. Therefore in both tubes X and Y radla-
tions will be produced which pass through
the windows and act upon the sensitive film
95, paper, or the like to produce two strokes
which correspond to the dash in the Morse
alphabet or to a second sign of any other al-
phabet.
take place 1n a single moment, and lmmedl—
ately afterward the two armatures 53 and 57
and the switch S are returned to their initial
positions.
telegrams, the cathodic tube J’, the roller K,
the lines 98 and 99, and the switches 97 100
110 112 are omitted, while the lines 96 and
109, also 101 and 111, are directly connected.
At the same time the switch 119 and the lines
120 are omitted. Otherwise the system re-
mains as described and shown.

The high-tension currents for producing ra-

diations 1n the tube J of Fig. 1 or in the tubes

J X Y of Fig. 2 may be produced in any
other known manner. 1t will be seen’'that in

stance, Tesla currents—constantly circulates
1n a circuit, from which the one cathodic tube
(J in Fig. 1 and J’ in Fig. 2) or the two ca-
thodic tubes (X and Y in Fig. 2)are normally
switched off, and that each of the several con-
secutive telegraphic electrical impulses or dis-
turbances coming from the line A or L is
caused to Insert the respective cathodic tube
or tubes in the circuit for producing the de-
ls,jll:*ed effect on the sensitive film, paper, or the
1ke.

All the oceurrences described again

Whenit is desired to produceonly |

|
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What I claim as my invention, and desire to 03

secure by Letters Patent, 1s——
1. The method of registering telegraphic
electrical impulses or disturbances, which con-

sists 1n circulating a high-tension current, for
instance Tesla currents, 1n a receiving-circuit,

and causing each of the telegraphic electrical

impulses or disturbances coming from the line
to 1nsert 1n said receiving-circuif a windowed
cathodic tube, so that by the transmission of
a radiation through the window of this tube
an impression is produced on a moving sensi-
tive film, paper or the like.

9. The method of registering telegraphic
electrical impulses or disturbances, which con-
sists in circulating a high-tension current, for
instance Tesla currents, 1n a receiving-cireuit,
and causing each of the telegraphic electrical

1mpulses or disturbances coming from the line

to insert in said recerving-circuit either one or
two windowed cathodic tubes according to the
1impulses or disturbances being of the one or
opposite polarity, so that by the transmission
of a radiation through the window of either
or each of these tubes an 1mpression 1S pro-
duced on a moving sunmtwe film, paper or the

like.
3. The method of registering telegraphic

electrical impulses or disturbances, which con-

sists in circulating a high-tension current, for
instance Tesla currents, in a receiving-circult,
and causing each of the telegraphic electrical
impulses or disturbances coming from the line

to insert in said receiving-circuit a windowed

cathodic tube by means of a relay-armature
with a plurality of insulated metallic conduc-
tors, so that by the transmission of a radiation
through the window of the cathodic tube an
impression is produced on a moving sensitive
film, paper-or the like.

4, The method of registering telegraphic
electrical impulses or disturbances, which con-
sists in cirenlating a high-tension current, for
instance Tesla currents, in a receiving-circuit,
and causing each of the telegraphic electrical
impulses or disturbances coming from the line

to insert in said receiving-circuit by means of

either of two relay-armatures with a plurality
of 1nsulated metallic conductors either one or
two windowed cathodic tubes according to the
impulses or disturbances being of the one or
the opposite polarity, so that by the trans-
mission of a radiation through the window of
either -.or each of the cathodm tubes an 1m-
pression 1S produced on a moving sensitive
film, paper or the like.

Intestimony whereof I havesigned my name

to this specification in the presence of twosub-

scribing witnesses.

ARTHUR KORN.

Witnesses:
Hexry HASPER,
WorLpEMAR HAUPT.
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