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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 effected 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 ald of a cathode ray tube con-
sists in scanning line by line the drawing or the
text (television). It s true that In this case
the advantage is presented that the images or
text may practically be reproduced when trans-
mitting the same. However, this method has the
drawback that a very wide frequency band de-
termined 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
deflecting 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 & 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 reslstances
and potentiometers which are mechanically con-
trolled by the stylus or the change in resistance
between the stylus and the fixed points is uti-
lized on the writing plate consisting of resistance
material to characterize the coordinates. The
first method has the disadvantage that the stylus
is prevented from being moved by the mechani-
cal parts cooperating therewith, whereas the sec-
ond method encounters difficulties as to the lin-
earity of the transmission and as to the fact that
resistance values cannot be directly transmitted
over great distances.

The present inventlon comkines the advan-
tages of the abovementioned methods and avoids
the disadvantages thereof. This may he accom-
plished by the fact that the electron ray of a
cathode ray tube for reproducing pletures is con-
trolled in accordance with the movements of the
stylus of the transmitter and that each image
point Is visible on the Auorescent screen during
the time necessary for writing the text, i. e., for
instance, for 15 seconds to 2 minutes.

The arrangement according to the invention
may preferably be deslgned 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.
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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 deflect the ray in both coordinate
directions. In this manner a position of the
luminous point on the fluorescent sereen corre-
sponds to the position of the stylus on the writing
plate. The frequency band necessary for the
transmisgion 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 10f cycles/sec. as is the case with known
telewriting methods).

Further details of the invention will be appar-
ent from the description taken in connection with
the accompanying drawings, in which

Fig. 1 shows the construction of the transmit-
ting apparatus.

Fig. 2 shows a modified construction of the
transmitting apparatus.

PFig. 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.

According to the invention two homogeneous
fluxes crossing each other and having the fre-
duenctes /i and f2 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-
cles. Rectangular coordinate systems or also a
curvilinear coordinate system may be employed.
In the case of rectangular coordinate systems r
and y, the amplitudes of the two alternating volt-
ages which are tapped off by the stylus when
placing it on the writing plate are linearly de-
pendent upon z and v, i. e.,

Ul=ao+a1z with the frequency 11
U2=bo4-biy with the frequency f2

These alternating voltages vary when writing the
text In accordance with time with varying z and
¥. They are supplled to the transmlssion system,
for instance, to a telephone line or to a radlo
channel.

The linearity between the voltages Ul and U2
and the coordinates x and y expressed by the two
equatlons presupposes that the fiow of current in
the writing plate be homogeneous. This is ac-
complished according to the Invention by design-
ing the current leads in the form of extensions
of the writing plate so that in the case of rec-
tangular coordinates the cross-shaped type
shown in Fig. 1 is obtained. The arms A serve to
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connect the poles of the alternating-current
sources through the highly conducting bridging
members; B 1s the writing plate proper. If the
arms A were short the two fluxes would become
very distorted by the adjacent bridging members
C, since these bridging members would absorb a
great portion of the lines of flow of current ag 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 s residual dis-
tortion, since the lines-of flow of current of the
fleld enter the arms of the other fleld. The lines
of flow of current running in the direction as in-
dicated 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 conslderable ex-
tent and the lines of Aow of current are pre-
vented from entering the horizontal arms (cf.
Fig. 2). Even in the case of comparatively short
arths, 1. e., in the case of a relatively compact

arrangement, the longitudinal slots bring about

an approximately homogeneous flux.

In the arrangement shown in Pg. 1, the two
energy sources are connected as Indicated at P
with one ancther and with the writing plate as
well as with one pole of the transmission system
T. 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 ahy point of the writing
plate. However, the common point P establishes
also a connection between the two adlacent
bridging members C which in turn lead to a dls-
tortion of the two fluxes. Thus, for Instance, the
lines of flow of cwrrent running in the downward
direction partly enter the right horizontal arm.
This distortion may be eliminated according to
the invention by glving both fluxes a common
potential point as will be apparent from 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 colncides with the potentlal at the een-
ter of the writing surface. In this msuaner a
mutual influence of the two fluxes s avoided.
The voltages at the polnts of the writing surface
which lie symmetrically to the center differ, how-
ever, 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

necessary to add through the repeaters Ul and

U2 a predetermined amount of the two voltages
to the tapping voltages.

Another possibility of avolding a disturbing
influence of the fluxes consists in employlng a
point of the writing surface, for instance, a cor-
ner point or a center point as 8 common point for
connecting the trensmission system.

The fact that the voltage applied to the trans-
mission system disappears wher removing the
stylus from the writing plate may be utilized to
extinguish and ignite the luminous point in the
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recelving tube. However, according to the in-
vention an energy source having the frequency
f: mey be connected as shown In Fig. 2 in serles
with the stylus so that the disappearance and
the appearance of the current of this frequency
may bring about an extinction and lgnition re-
spectively,

‘When the stylus is brought into engagement
with the writing plate the distribution of po-
tentlal of the fluxes must not be disturbed. The
conditions of resistance must therefore be chosen
accordingly. Under clrcumstances it may be
preferable to insert a sufficiently high resistance
in serles with the stylus,

In Fig. 3 Is shown the construction of the re-
celving appsratus. The operation thereof Is as
follows: The oscillations having a frequency /1,
J2 and 73 are separated from ohe another by the
three filters Pl, F2, and F3 and rectifled In Gf,
G2 and G3. The two voltages obtalned by recti-
fying the alternating voltages of the frequency fI
and f2 are supplied to the deflecting systems Pi
and P2 of a cathode-ray tube. The voltage ob-
tained by rectifylng the alternating voltage of
the frequency f3 serves to control the intensity
of the eleciron ray of the cathode-ray tube, for
instance, through the Wehnelt-cylinder W. In-
stead of the electric control of the electron rays
also a magnetic control may naturally be em-
ployed in a known manner,

A complete transmission system according to
the invention is shown in Fig. 4 in dlagrammatic
form. To each end of the transmission system
T Is connected a transmitting apparatus 8 as
well as a receiving apparatus E so that the opera-
tor is always able to ohserve in his own receiving
apparatus the text written by him. In this case
he may also ascertaln 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 three
directions it is also possible for the other opera-
tor to complete the drawing. To facllitate 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 effected by the optical method. This
may be accomplished in 2 simple manner by pro-
Jecting the fluorescent screen on the writing
plate. Another possibility of coinciding the re-
production with the drawing consists in deslgn-
ing the writing plate in the form of a plate per-
mesable to light so that it may be placed on the
fluorescent screen. 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 permesable
to light and applied to & glass plate preferably
by the spraying method. The control means and
amplifier lying in the circuits are then preferably
so adjusted that the reproduction coilneldes with
the drawing so that when bringing the stylus
into engagement with the writing plate the lu-
minous point is directly visible thereunder. With
the ald of gain adjusting devices Iln both circuits
Pl Gl and F2 G1 of the recelving apparatus the
coincldence of the reproduction with the drawing
may easily be adjusted.
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