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6 Claims. (c1. 178-19) 
The present invention relates to an electric 

telautograph, by means of which, for instance, a 
drawing made by hand at a transmitting station 
is rendered visible substantially at the same time 
at the receiving station. In this case the remote 
transmission may be eil‘ected either by the wire-' 
less method or over lines. The present invention 
is particularly suitable in reproducing at the 
same time in the receiving apparatus the text 
written at the transmitting apparatus. 
A known method for facsimile transmission of 

images with the aid of a cathode ray tube con 
sists in scanning line by line the drawing or the 
text (television). It is true that in this case the 
advantage is presented that the images or text 
may practically be reproduced when transmitting 
the same. However, this method has the draw 
back that a very wide frequency band deter 
mined by the number of image points per unit of 
area is necessary for the remote transmission. 
To avoid this drawback the electron ray is guided 
according to another known method by suitable 
de?ecting devices in the same manner as the 
stylus of the transmitter. The text written is 
reproduced on a photographic plate (telauto 
graph). Although the advantage of a narrow 
frequency band is thereby obtained, the last 
mentioned method presents nevertheless the 
drawback in that the drawing to be transmitted 
is only visible when developed by the photo 
graphic method. 
According to the known telewriting method 

the coordinates are either represented by re 
sistances and potentiometers which are mechan 
ically controlled by the stylus or the change in 
resistance between the stylus and the ?xed 
points is utilized on the writing plate consisting 
of resistance material to characterize the coordi 
nates. The ?rst method has the disadvantage 
that the stylus is prevented from being moved by 
the mechanical parts cooperating therewith, 
whereas the second method encounters di?lcul 
ties as to the linearity of the transmission and as 
to the fact that resistance values cannot be 
directly transmitted over great distances. 
The present invention combines the advan 

tages of the above-mentioned methods and avoids 
the disadvantages thereof. This may be accom 
plished by the fact that the electron ray of a 
cathode ray tube for reproducing p!ctures is con 
trolled in accordance with the movements 01‘ the 

' stylus oi the transmitter and that each image 
point is visible on the ?uorescent ‘screen during 
the time necessary for writing the text, i. e., for 
instance, for 15 seconds to 2 minutes. 
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‘The arrangement according to the invention 
may preferably be designed in the manner that 
an extinction or ignition of the electron ray cor 
responds to a removal of the stylus from the‘ 
writing plate or to a placing of the same thereon. 
The electron ray cooperates with the stylus in 

such a manner that the position of the stylus on 
the writing plate is characterized by two poten~ 
tials which are a measure for the coordinates of 
the point where the stylus is placed on the plate. 
These two coordinate potentials are represented 
by alternating voltages ‘of different frequency. 
They serve to de?ect the ray in both coordinate 
directions. In this manner a position of the 
luminous point on the ?uorescent screen corre 
sponds to the position of the stylus on the writ 
ing plate. The frequency band necessary for the 
transmission is not determined by subdividing 
the image but only, by the speed with which the 
text is written and is accordingly very narrow 
(about 5 to 10 cycles/sec. as compared to more 
than 10° cycles/sec. as is the case with known 

‘ telewriting methods) . 
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Further details of the invention will be appar 
ent from the description taken in connection with 
the accompanying drawing, in which 

Fig. 1 shows the construction of the trans‘ 
mitting apparatus. 

Fig. 2 showsla modi?ed construction of the 
transmitting apparatus. 

Fig. 3 shows the receiving apparatus in dia 
grammatic form. 

Fig. 4 shows a schematical representation of 
the arrangement with two transmitting and two 
receiving apparatus. 

Figs. 5 and 6 show desirable modi?cations of 
the general arrangement shown in Fig. 4. 
According to the invention two homogeneous 

?uxes crossing each other and having the fre 
quencies ,fl and 1‘! are produced according to. 
the invention on a conducting or semi-conduct 
ing writing plate. Each point may then be char 
acterized by two potentials with these frequen— 
cie's. Rectangular coordinate systems or also a 
curvilinear cooordinate system may be employed. 
In the case of rectangular coordinate systems :1: 
and y, the amplitudes of the two alternating 
voltages which are tapped o? by the stylus when 
placing it on the writing plate are linearly 
dependent upon a: and y, i. e., 

- Ul -'—_ao+a1x with the frequency 11 
U2=bo+b1y with the frequency f2 

These alternating voltages vary when writing the 
text in accordance with time with varying x 



2 
and. 1/. They are supplied to the transmission 
system, for instance, to a telephone line or to a 
.radio channel. 
The linearity between the voltages UI and U2 

and the coordinates a: and 1! expressed by the 
two equations presupposes that the flow of cur 
rent in the writing plate behomogeneous. This 
is accomplished according to the invention by 
designing the current leads in the form of ex 
tensions of the writing plate so that in the case 
of rectangular coordinates the cross-shaped type 
shown in Fig. l is obtained. The arms A serve 
to connect the poles of the alternating-current 

1.0. 

sources through the highly'conducting bridging " 
members; B is the writing plate proper. 

very distorted by the adjacent bridging members 
C, since these bridging members would absorb a 
great portion of the lines of flow of current as a 
result of their high conductivity. This disturb 
ing effect disappears the sooner the longer the 
arms are made; but even in the case of very long 
arms A there would remain a residual distortion, 
since the lines of flow of current of the ?eld enter 
the arms of the other field. The lines of flow 
of current running in the direction as indicated 
by the arrows enter, for instance, the horizontal 
arms as indicated by the dash lines shown in 
Fig. 1. According to the invention the arms 
serving as current leads are besides slotted in 
the longitudinal direction so as to increase the 
reactance of the arms to a considerable extent 
and the lines of ?ow of current are prevented 
from entering the horizontal arms (cf. Fig. 2). 
Even in the case of comparatively short arms, 
i. e., in the case of a relatively compact arrange 
ment, the longitudinal slots bring about an ap 
proximately homogeneous ?ux. 
In the arrangement shown in Fig. 1, the two 

energy sources are connected as indicated at P 
with one another and with the writing plate as 
well as with one pole of the transmission system 
E. The electrically conducting stylus D is con 
nected to the other pole of the transmission sys 
tem. In this manner there results at the input 
of the transmission system two alternating cur 
rents of different frequency which characterize 
the point where the stylus is to be placed on the 
writing plate, after the stylus has been brought 
into engagement with any point of the writing 
plate. However, the common point P establishes 
also a connection between the two adjacent bridg 
ing members C which in turn lead to a distortion 
of the two ?uxes. Thus, for instance, the lines 
of flow of current running in the downward di 
rection partly enter the right horizontal arm. 
This distortion may be eliminated according to 
the invention by giving both ?uxes a common po 
tential point as will be apparentfrom Fig. 2. 
Here the centers of the two secondary windings 
of the energy source repeaters are connected with 
each other as indicated at P, at which point the 
potential coincides with the potential at the cen 
ter of the writing surface. In this manner a mu 
tual in?uence of the two fluxes is avoided. The 
voltages at the points of the writing surface which 
lie symmetrically to the center differ, however, 
from one another only as regards to the phase 
and not to the amplitude. In order that the 
above-mentioned equations hold good, it is nec 
essary to add through the repeaters Ul and U2 a 
predetermined amount of the two voltages to the 
tapping voltages. 
Another possibility of avoiding a disturbing in 

?uence of the ?uxes consists in employingva point 

If the. 
arms A'were short the two ?uxes would become“ 
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of the writing surface, for instance, a comer point 
or a center point as a common point for connect 
ing the transmission system. 
The fact that the voltage applied to the trans 

mission system ‘ disappears when removing the 
stylus from the writing plate may be utilized to 
extinguish and ignite the luminous point in the 
receiving tube. However, according to the inven 
tion an energy‘ source having the frequency I; 
may be connected as shown in Fig. 2 in series with 
the stylus so that the disappearance and the ap 
pearance of the current of this frequency may 
bring about an extinction and ignition respec 

' tively. 

_When the stylus is brought into engagement 
with the writing plate the distribution of poten 
tial ‘of the ?uxes must not be disturbed. The 

' conditions of resistance must therefore be chosen 
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accordingly. Under circumstances it may be 
preferable to insert a sufficiently high resistance 
in series with the stylus. ‘ 
In Fig. 3 is shown the construction of the re 

ceiving apparatus. The operation thereof is as 
follows: The oscillations having a frequency fl, 
f2 andf3 are separated from one another by the 
three ‘?lters Fl, F2, and F3 and recti?ed in GI, 
G2 and G3. The two voltages obtained by recti-I 
fying the alternating voltages of the frequency 
fl and f2 are supplied to the de?ecting systems 
PI and P2 of a cathode-ray tube. The voltage 
obtained by rectifying the alternating voltage of 
the frequency f3 serves to control the intensity 
of the electron ray of the cathode-ray tube, for 
instance, ‘through the Wehnelt-cylinder W. 
A complete transmission system according to 

the invention is shown in Fig. 4 in diagrammatic 
form. To each end of,the transmission system 
T is connected a transmitting apparatus S as 
well as a receiving apparatus E sov that the op 
erator is always able to observe in his own re- , 
ceiving apparatus the text written by him. In 
this case he may also ascertain to what extent the 
lines which ‘have already been drawn disappear 
again in order to redraw them if necessary. ' 
When using the same frequency for the two 

directions it is also possible for the other op 
erator to complete the drawing. To facilitate the 
completion of the drawing and the reproduction 
of the same the writing plate may be brought ac 
cording to the invention to coincide with the 
luminous image. This coincidence may, for in 
stance, be e?'ected by the optical method. This 
may be accomplished in a simple manner by pro 
jecting the fluorescent screen in the cathode ray 
tube R on the writing plate B with the aid of a 
lens L and mirror M, as shown in Fig. 5. Another 
possibility of coinciding the reproduction with 
the drawing consists in designing the writing 
plate, in the form of a plate permeable to light so 
that it maybe placed on the fluorescent screen, 
as shown in Fig. 6. In this case the writing plate 
may be made, for instance, in the form of a wire 
gauze or in the form of- a metal layer permeable 
to light and applied to a glass plate preferably by 
the spraying method. The control means and 
ampli?er lying in the circuits are then preferably 
so adjusted that the reproduction coincides with 
thedrawing so that when bringing the stylus 
into engagement with the writing plate the lu 
minous point, is directly visible thereunder. 
vVifiththe aid of gain adjusting devices in both 
circuits Fl GI and F2 G2 of the receiving ap 
paratusthe coincidence of the reproduction with 
the drawing may easily be adjusted. 
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What is claimed is: 
1. Image transmitting apparatus comprising a 

writing plate formed of conducting material, two 
current paths extending through said plate at 

_ right angles to each other, two transformers hav 
ing their secondary windings in series with said 
current paths, respectively, means for supplying 
alternating currents of different frequencies to 
the primary windings of said transformer, a 
transmission circuit including a common conduc 
tor connected to corresponding points on the sec 
ondary windings of said transformers and a 
stylus adapted to contact various points on said 
writing plate and cause currents of said different 
frequencies to flow in said circuit in accordance 
with the voltages between such points and said 
conductor, and means for superimposing voltages - 
of said different frequencies on said transmission 
circuit in order to shift the points of zero voltage 
for each circuit path toward or beyond the mar 
gins of the writing area on said plate. 

2. In a two way image transmitting system, a 
writing plate of conducting material at each end 
of the system, means for supplying alternating 
currents of a certain frequency to both plates for 
maintaining points of both plates at different po 
tentials corresponding with the ordinates of such 
points, means for supplying alternating currents 
of a certain different frequency for maintaining 
said points at different potentials in accordance 
with their abscissae, means including a stylus for 

- each plate for picking up said potentials, cathode 
ray tubes responsive to the potential picked up by 
the ' respective styluses concurrently with the 
tracing thereof and means including an optical 
arrangement at each end of the system to pro 
ject the image formed by the cathode ray on the 
associated writing plate. 

3. In a two way image transmitting system a 
writing plate of conducting material at each end 
of the system, means for supplying alternating 
currents of a certain frequency to both plates for 
maintaining points of both plates at different po 
tentials corresponding with the ordinates of such 
points, means for supplying alternating currents 
of a certain different frequency for maintaining 
said points at different potentials in accordance 
with their abscissae, means including a stylus for 
each plate for picking up said potentials, cathode 
ray tubes and associated screens responsive to 
the potentials picked up by the respective styluses 
concurrently with the tracing thereof and means 
at each end of the optical system to project the 
image formed by the tube on the screen, the 
screen and plate being parallel and the screen 
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being permeable to light, whereby the image pro 
duced on the screen can be seen through the plate. 

4. Image transmitting apparatus comprising a 
writing plate formed of conducting material, 
means for passing alternating currents of differ 
ent frequency through the plate in directions 
which are at right angles to each other and paral 
lel to the surface of the plate, said means includ 
ing extensions of the writing plate for conducting 
the alternating currents to and from the plate, 
said extensions being slotted in the direction of 
current flow to prevent distortion of the current 
paths in the writing plate, and means including a 
stylus for outlining the imageto be transmitted 
and for simultaneously picking up voltages from 
the surface of said plate which vary in amplitude 
in proportion to the coordinates of different 
points on the image. , 

5. Image transmitting apparatus comprising a 
writing plate formed of conducting material, 
means including transformers for passing alter 
nating currents of different frequency through 
said plate in directions which are at right angles 
to each other and parallel to the surface of the 

. plate, means including a stylus for outlining the 
images to be transmitted and for simultaneously 
picking up voltages from the surface of said plate 
which vary in amplitude in proportion to the co 
ordinates of different points on the image, a com 
mon return conductor for said voltages and ad 
justable taps connecting the secondaries of said 
transformers with said conductor to enable the 
conductor to be connected to points on the sec 
ondaries which have the same potential as a 

r selected point on the writing plate. 
6. In an image transmitting apparatus, a writ 

ing plate formed of conducting material, means 
for passing alternating currents of different fre 
quency through said plate in directions which are 
at right angles to each other and parallel to the 
surface of the plate, said means including trans 
formers having tapped secondary windings, a 
stylus for outlining the image to be transmitted 
and for simultaneously picking up voltages from 
the surface of said plate, a transmission circuit 
extending from the tapping points of said sec 
ondary windings to said stylus, and a third trans 
former for placing biasing voltages on said trans 
mission circuit, said third transformer having a 
secondary win-ding connected in series in said cir 
cuit and two primary windings connected to the 
alternating current sources, respectively. 
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