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The present invention relates to electric signal 
transmission systems and particularly refers to 
arrangements in such systems for reducing and 
substantially eliminating certain harmful phe 
nomena, Originating in the Said. Systems. 
In electrical systems for the amplification, 

transformation or transmission of electrical sig 
nals it happens in fact that parasitic signals are 
produced and accompanying the main signal, 
having the effect of rendering the said signal 
unclear. 

In certain cases the parasitic Signal merely 
consists of a repetition of the main signal but 
at a lower amplitude lagging behind the main 
signal. In other cases parasitic signals of this 
type, differing from each other and lagging be 
hind the main signal by different phase angles 
of the same Order, are grouped together and foll 
low the main signal, and thus constitute a sort 
of “trail' effect on the signal. These two para 
sitic signals are produced due to defects in the 
matching of impedances along the transmission 
system, which defects give rise to backward re 
flections, the portion reflected back being again 
reflected forward thus following the main signal 
with a phase ag, from which there results either 
an echo, in the case of two reflections, or “trail' 
in the case of a greater number of relatively close 
refections. 
In the case in which a portion of the transmis 

sion path is a radio path it often happens that 
high frequency Waves undergo one or more reflec 
tions on the ground Surface, and/or on more or 
less high atmospheric layers, and the receiver 
then receives in addition to the main Wave, One 
or more secondary Waves having followed longer 
paths and consequently arriving with a phase 
lag on the main Wave. This produces a phenom 
enon similar to that of echoes the amplitudes 
of signals of certain frequencies undergoing 
either attenuation or amplification with respect 
to the others. This phenomenon varies in in 
tensity in the manner of that known by the 
name of “fading.' Consequently, this phenom 
enon may be designated by the expression 
“selective fading.' Its existence is particularly 
frequent in the case of radio telephone and tele 
photographic transmission by short waves over 
long distances. 
Consequently, the invention in particular pro 

vides arrangements for reducing Or substan 
tially eliminating such distortions of transmitted 
signals. These arrangements may be either pre 
determined or may be adjustable and in this lat 

(C. 18-44) 
ter case may be adapted to prevent such defects 
from occurring, correct existing defects, or to be 
automatically adjusted by the distortion of the 
signals themselves before correction, or by the 
distortion still remaining in a signal to which 
correction has been applied. 
In accordance with the invention, in order to 

correct such distortions as hereinbefore referred 
to a network comprising a direct path and a 
bye-path is inserted in the transmission line, the 
distorted signals being transmitted directly in the 
direct path and if desired amplified, and in the 
bye-path the distorted signals are retarded, in 
verted and attenuated to a desired degree, and 
afterwards the signals from the two channels are 
combined, the attenuation and the delay im 
parted to said signals in the bye-path channel be 
ing Such that the resulting signals from the bye 
path are opposed to the parasitic signals follow 
ing the main signal in the direct path and sub 
stantially eliminates them. 
In carrying the invention into practice, the cor 

recting network may comprise certain already 
existing portions of the normal transmitting path 
and in the case in which the amplitude of the 
trail parasitic signal decreases in accordance 
with a substantially exponential law, circuits of 
Simple impedances may be employed as corrector 
networks. 
The corrector networks may comprise a device 

which automatically analyses the intensity 
and/or shape of the parasitic signals and con 
trols the adjustment of a device for producing 
attenuation and arrangements are provided for 
Separating the main signals from the parasitic 
signals. Furthermore, the corrector network may 
be provided With a number of retard channels 
corresponding in number to the actual number 
of parasitic signals, or to a number arbitrarily 
chosen in the case of a parasitic trial signal and 
the retard channels may have certain devices in 
COO. 
The device for analysing the parasitic signals 

may be fed by Signals which have previously 
been approximately corrected so as only to 
analyse the parasitic signal residue after the ap 
proximate correction, and to control the attenua 
tor in order to improve the correction. To this 
end the analyser may be fed from the output 
terminals of the corrector network. 

For the analyser measuring devices and circuits 
are particularly adapted to be used in systems 
for the transmission of signals such as television 
or telephotographic Systems, 
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The nature of the defects and the means pro 

vided according to the present invention for cor 
recting or reducing them will be set forth in de 
tail in the following description based on the 
attached drawings in which: 

FigS. 1, 4 and 5 show very schematically cor 
rector networks in accordance with the invention; 

Figs. 2 and 3 show circuit diagrams of tWO cor 
rectors embodying the invention; 

Fig. 6 shows the circuit diagram of an embodi 
nent of the corrector schematically indicated in 
Fig. 5; 

Figs. 7 and 8 represent in more detail respec 
tively the embodiments of the correctors shown in 
FigS. 4 and 5; 

Figs. 9 and 10 show two further embodiments 
Of the invention, enploying a measuring device, 
for instance like that shown diagrammatically 
in Fig. 1. 
In an electrical signal transmission System, a 

main Signal may be inscribed in the form: 
S = f (t), in which S is the instantaneous 

amplitude of the Signal and it is time. 
The first parasitic echo of instantaneous ampli 

tuide P originating on the first reflection of the 
Signal is of the form: 
P=Kf(t-6) in which K is the coefficient of 

reduction of amplitude of the signal and 6 the 
itine lag Of the parasitic Signal behind the main 
signal. The nth parasitic signal is of the form: 
Pn=Erf (t-n.0). The complete signal will then 
be a signal of instantaneous amplitude. 

Shown schematically, the means of correcting 
Such defects by multiple echoes may consist as 
indicated in Fig. 1 of a network inserted in the 
transmission channel between the terminals 7 
and 8, and comprising two paths one direct path 
2, and a bye-path in which retardation takes 
place. The retard path comprises a retard 
device 3 adapted to in part a time lag 6 to the 
Signals Which are applied to it. This retard de 
vice may consist of a real or artificial trans 
mission line or of any electrical or other system 
adapted to fulfil the same purpose. The path 

also comprises an inverter device 4 for invert 
ing the sign of the applied signal, and an at 
tenuator device 5 for modifying the amplitude 
of the signals in the ratio K. The two paths 
| and 2 feed into a mixer device 6 which thus 
receives the direct signal, and the corrector sig 
nal consisting of the direct retarded attenuated 
and inverted Signal. 

If the signal at the input terminals of the 
network is of amplitude 

S' = f'(t)f(t) being different from f(t) since 
the former comprises the parasitic signal; the 
signal at the Output terminals 8 of the corrector 
network is of amplitude S'=f'(t) --Kf' (t-0). 
Consequently, if S is represented by the expres 
Sion given above in terms of f(t), S' will again 
become equal to S, that is to say, that at the 
output of the corrector network, the initial sig 
nal Will have been restored without echoes. 

In Fig. 1 it is clear that the paths and 2, 
although Schematically indicated by a simple 
line, consist of any Suitable medium of progaga 
tion, for example, of transmission lines with two 
Or more Wires, coaxial cables, dielectric guides 
Or even may comprise connections of other types, 
for example, radio. 

In certain cases, for example, in the case of 
coaxial cables, transmissions by carrier currents, 
or short-wave power transmission, the reflections 

2,236,134 
which are produced have an amplitude which 
depends upon the frequency. In Such cases a 
Selective circuit is associated with the attenu 
ator device 5 so that the artificially retarded 
signal has as a function of the frequency the 
suitable characteristics necessary with a view to 
the desired compensation. 
When the parasitic signals proceed from a 

large number of different reflections and have 
time-lags of the same order, but different from 
each other, the “trail' of the main signal re 
Sulting in consequence is the Sum of the para 
sitic signals of which the instantaneous ampli 
tude p1 is of the form: p1=of (t-6), or being a 
function of 0.i.e. cxs-gp (6) the total trail will have 
an amplitude P1 of the form: 

and the complete signal will be of the forn: 
S' = f(t) --Xqp (6) f(t-6). 
In this case according to the invention the cor 

rector network will be provided with a plurality 
Of paths similar to the path of the preceding 
case, that is to say, a plurality of paths having 
different time-lags respectively corresponding to 
each value of 6 and of oz. 
The number of paths is equal to the real num 

ber of echoes or to a Smaller number arbitrarily 
chosen, and the correction Will obviously be all 
the more exact the greater the number of paths 
employed. 
When the transmission medium is sufficiently 

long, for example, in a coaxial cable of great 
length, the parasitic signal resulting and pro 
ceeding from reflections due to irregularities of 
impedance of the cable approximates to an ex 
ponential trail which will be represented by: 

(0--Ad) 
p(0)f(t-6) A6 2 

in which p (0) is of the form 
8 

6– 
in Which 6 is a constant. 
In this particular case, in accordance with the 

invention, the correction of indesirable trail is 
effected by inserting in the transmission medium 
of the System a network to correct an exponen 
tial drag which approximates very near to the 
trail actually existing. Two examples of such 
networks are shown by Way of example in Figs. 
2 and 3. 

In Fig. 2, the corrector circuit under considera 
tion consists of a network with four terminals 
AB and DE formed of two resistances R, , R3 in 
shunt on each side of a series connected capacity 
C shunted by a resistance R2. The values of the 
shunt resistances R? and R3, and C and R2, 
should fulfil the terms: CR2 = r R2/R3=g the 
resistance Rf being of a sufficiently low value 
that its influence can be ignoired in the design 
calculation of the network. 

In Fig. 3 the corrector network comprises four 
terminals AB and DE connected to the elements 
of a thermionic discharge valve W preferably hav 
ing a screen-grid, for example of the pentode 
type with internal resistance p which is high with 
respect to the anode circuit resistance Ra. The 
cathode circuit resistance should be such that: 

pi, being the Slope of the Valve characteristic in 
ohms. 
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2,236,184. 
the time of transit through the retard element 3, 
the echo appears at the input of the System and, 

For. distortions due to echoes, a tail or 'selec 
tive fading' of complex form, the invention also 
provides echo and trail corrector arrangement 
which comprise means for automatically adapt 
ing themselves to the conditions of transmission, 
and consequently for reestablishing a correct sig 
nal When the distortion of this signal varies in 
intensity and/or form, for example between cer 
tain predetermined limits. 
Such corrector Systems are adapted to respond 

to periodic pilot signals of known predetermined 
form and contained in the Signals transmitted in 
order to ensure the automatic adaptation of these 
corrector Systems to the conditions of operation 
for the desired correction. Such pilot signals can 
be separated from the rest of the signal, by air 
ranging, for example, that they have a peak po 
tential higher than that of the other signals. 
Each pilot signal is followed and preceded by a 
time interval in Which there is no transmission 
of current variations. 

If a transmitted Signal has undergone a dis 
tortion resulting from one or more echoes or trail, 
the said periodic pilot signal Will be followed by 
a parasitic signal, the form of which will depend 
on the One hand upon the original signal, and 
on the other hand upon the process in accord 
ance With which this parasitic Signal is formed. 
These parasitic signals of the pilot signal which 
must be taken into consideration, generally occur 
during the idle period which follows the periodic 
pilot impulse. 
Such occurrences as those just described take 

place in particular in television or telephoto 
graphic systems. The periodic signal mentioned 
above may be the line Synchronisation signal, the 
"blackening' signal. Which precedes and Succeeds 
the synchronisation signal, Serving as the stop 
ping time in the variation of intensity trans 
mitted. 
In carrying out this feature of the invention 

into practice, means are provided for the auto 
matic analysis of the intensity and shape of the 
parasitic signals, and for automatically utilising 
the result of this analysis to correct the unde 
sirable distortion, further means being provided 
to modify, if necessary, the signals which are 
analysed at the time of the variation. 

Fig. 4 represents a schematic example of a cor 
rector netWork embodying this feature of the in 
Vention in the case in which a simple echo has to 
be corrected. In such a network the retard path 
comprises the retarding device 3, inverter 4 and 

attenuator 5 as in the case of Fig. 1, but a meas 
uring device 9 and a separating device are 
suitably connected in this path for example, the 
measuring device 9 is connected between the in 
put of the retard path f and the attenuator 5 and 
the separator device fo is connected between the 
output of the retard device 3 and the measuring 
device 9. 'm 
The separator device f consists of any suitable 

arrangement for effectively separating the pilot 
impulse from the rest of the signal and the meas 
uring device 9 consists of any suitable device for 
measuring and recording the amplitude of the 
echo, So as consequently to adapt the character 
istics of the attenuator device 5. 

... A pilot impulse is applied to the line or to the 
transmission channel at a moment, which for the 
sake of convenience is considered as origin of 
time. A time 6 later, the same impulse appears 
at the output of the retard element 3 and at the 
input of the separator element O. As the time 9 
corresponds to the delay of the echo and also to 

3 

Consequently, at the input of the measuring de 
Vice 9 at this noment. 
The measuring device 9 is normally blocked 

and is put into use by the pilot impulse isolated 
by the separator device 0; at the time of its brief 
period of operation this measuring device 9 re 
ceives the echo of the pilot impulse and records 
its amplitude. This indication Will be trans 
mitted thus to the attenuator 5 for the adjust 
ment of the latter. 
Consequently, the elements of the System being 

suitably established, for each Value of the ampli 
tude of the echo existing during a given period 
of time the corrector path of the System Will 
be automatically adjusted so as to neutralise or 
eliminate Said echo, and consequently the net 
Work Will supply at its output a correct signal 
practically free from parasites. 
The measuring device 9 instead of being de 

signed and arranged to register and transmit the 
measure of the amplitude of the echo, may be 
arranged to record only the residual echo after 
correction for the said echo. In this case the said 
measuring device 9 should be placed not at the 
input of the direct path 2, but be connected to 
the output of the network as shown in Fig. 5, its 
output being connected to the attenuator device 
5 as previously described in connection with 
Fig. 4. 
This arrangement permits the use of an atten 

ulator device of more simple construction owing 
to the fact that the inaccuracies for its normal 
operation Will, to a great extent, be compensated 
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or reduced owing to the return connection of 
said measuring device. 

Fig. 6 shows an example of the application of 
the System of Fig. 5 to the case of transmission 
of television or telephotographic signals. 
In this figure the portion framed by the dotted 

line represents schematically an amplifier ar 
rangement aSSociated in the transmission sys 
tem concerned, and incorporated in the corrector 
network. The other devices indicated on the 
drawing are also enclosed by dotted rectangles 
indicated by the same references as the corre 
sponding blocks of Fig. 5. The inverter and at 
tenuator devices 4 and 5 have been shown com 
bined in a single element. 
The retard element 3 has been shown in the 

form of an artificial line L.A. with capacities C 
and Self-inductances I. A commutator with con 
tacts CP at the input permits the adjustment as 
desired of the number of elements of the arti 
ficial line L.A. The connection to the separator 
device is taken at G in front of the output 
Connection. J to the attenuator 4-5, so as to op 
erate the measuring device during the beginning 
of the arrival of the echo in accordance with a 
method of operation of the whole arrangement 
which will be set forth hereinafter. 
The separator O is of the type commonly em 

ployed to Separate the image current synchronis 
ing impulses in television systems. This sepa 
rator is preceded by a device 2 for restoration of 
the direct current component, which permits it 
to operate under better conditions of stability, 
but is not absolutely necessary. This separator 
may, for example, consist of a screen grid valve 
IE and its associated polarization circuits, and 
the device for restoring the direct component, 
may consist of a diode. LD and its associated cir 
cuits. 
The measuring device consists substantially of . 
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a Screen giid Valve IE2 the Screen grid of which 
is fed only during the passage of the pilot im 
pulses selected by the separating device fo, and 
of a measuring circuit CE of suitable time con 
stant. 
The attenuator device 4, 5 consists, for exam 

ple, of a Valve IPW with variable characteris 
tic and the grid polarisation of which is sup 
plied by the measuring circuit CE. The vari 
ation of gain of this valve LPW permits the de 
sired attenuation to be obtained automatically. 
Said valve at the same time fulfils the func 
tion of inverter. 
The mixing device is composed of two valves 

LS, LS2 the outputs of which are interconnected, 
one of these valves LS moreover, forming a part 
of the amplifier normally existing. 
The measuring device is controlled through a 

coupling circuit 3 consisting, for example, of a 
capacity circuit. This circuit 3 permits the 
application to the measuring device not the res 
idue of the echo at the output of the mixer, but 
the principal from which this echo is derived. 
The existence of this circuit 3 and that of the 
device 2 for the restoration of the direct cur 
rent component permits the use of simpler meas 
uring and Separating devices. 
The signals applied to the input of the retard 

device 3 are of such polarity that the pilot sig 
nal to be separated must be in the form of a 
negative impulse. Then, the Various elements in 
the circuit shown will operate in a satisfactory 
ae, 
In the case, for example, of transmission of 

television signals by radio means, it may happen 
that the echo is produced after leaving the trans 
mitter proper, for example, in the line connect 
ing the transmitter to the radiating antenna, 
and a corrector network incorporating character 
istics of the invention could no longer be ein 
ployed in the transmitter in the manner indi 
cated, since it would receive signals which were 
always correct. Nevertheless, such a corrector 
network can still be employed at an intermediate 
point of the chain of amplification which pre 
cedes the modulator, and may be suitably modi 
fied for such use. For example, in this case the 
signals applied to the device for measuring the 
amplitude of the echoes should no longer come 
from the output of the mixing device, but from 
the output terminals of a radio receiver tuned 
to the high frequency transmission, and the re 
ceiving antenna, of which is placed in the field 
radiated by the antenna, of the controlled trans 
mitter. Moreover, in order to take into consid 
eration the delay undergone by the signals thus 
collected and transformed, the input of the sep 
arator device should be connected at a Suitable 
point of the artificial line different from that pre 
viously employed. 
When more complicated parasites than an echo 

are produced in a system of signal transmission, 
for example, such as those called in the present 
specification by the name of “trail', corrector 
networks incorporating characteristics of the in 
vention will be employed and comprise a certain 
number of retard channels, each of these chan 
nels corresponding to different values of 6 and 
having the meanings defined hereinabove. 
Figs. 7 and 8 represent two examples of Systems 

incorporating characteristics of the invention for 
the correction of trail. 

Fig. 7 corresponds in one respect to Fig. 4, all 
the measuring devices 9 being connected to the 
retard device 3 at different points of the artificial 
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line So as to measure and record the amplitudes 
of the various natural echoes or those artificially 
Separated in an existent trail a single separator 
f0 alone being necessary, but a plurality of at 
tenuators 5 being used in relation to the single 
reversing device 4. 

In Fig. 8 on the other hand each measuring de 
Vice 9 is employed to measure and record the 
residue or the principal of the residue of the 
echoes composing the trail. A plurality of sepa 
rators 0 is thus necessary. 

It is clear that some elements of each group of 
Separated devices, measuring devices and attenu 
ators may be common to the plurality of the other 
devices employed for their respective functions, 
It is also clear that the number of retard paths 
shown is merely for simplicity of the drawing and 
may be any other number according to the re 
quirements of each individual application of the 
invention. 

Embodiments of such devices are shown in Figs. 
9, 10 and 11 in the particular case in which the 
measuring devices take a form more completely 
shown in Fig. 11. 
The plurality of measuring devices necessary is 

conveyed to a cathode ray tube T provided with 
a plurality of electrodes EC instead of a fluores 
cent Screen, each associated with a circuit of suit 
able time constant formed of a condenser CL 
(Fig. 11), and a resistance R.L. (Fig. 11) , outside 
the tube. Each circuit has an individual, or out 
put terminal BT and all the circuits are connected 
in parallel to a common terminal BC. The cir 
cuit of each electrode is successively closed by the 
cathode ray FC of the tube T. 
The System shown in Fig. 9 comprises the 

cathode tube T comprising the electrodes EC ar 
ranged as indicated in Fig. 11, and the deflecting 
electrodes of which are governed by a SWeeping 
circuit 4, itself governed by a suitable circuit or 
Separator device 0. The cathode ray FC thus 
SWeeps the electrodes EC, the period of this sweep 
ing being Such that the end of the period co 
incides With the end of the trail which follows 
the pilot impulse selected by the separator 0. 
Moreover, as mentioned above, the complete Sig 
nal is also applied for example, to the modulation 
electrode of the tube, each electrode during the 
time of passage of the ray thereto will conse 
quently collect an electric charge depending upon 
the amplitude of the trail at the moment under 
consideration. Such a unit will, consequently, 
fulfil the function of the whole of the measuring 
devices of Figs. 7 and 8, the circuits with time 
constants CT-RL serving to record the charges 
and the mean voltage of each of them being com 
municated to its respective one of the variable 
attenuators 5. 
The diagram of Fig. 10 corresponds to that of 

Fig. 8, the output amplitude only being applied 
to the modulation grid of the cathode-ray-tube T. 
and the operation of the whole is then similar to 
that given with respect to Fig. 8 employing the 
explanation given in the preceding paragraph for 
the Operation of the special measuring device em 
ployed in this system. 

It is clear that the invention is not limited to 
the embodiments shown and described, but on the 
contrary, is capable of numerous other applica 
tions and modifications without departing from 
the scope thereof. 
What is claimed is: 
1. An electric Signal transmission system in 

cluding arrangements, for reducing or substan 
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in the transmission medium said arrangements 
comprising a direct path and a bye-path inserted 
in the transmission line and means in the bye 
path for retarding, inverting and attenuating the 
distorted signals, and further means for Separat 
ing the principal Signals from the parasitic sig 
nals and a device for analysing the parasitic Sig 
nals as regards intensity and for controlling the 
attenuating means in accordance With the Said 
intensity. 

2. An electric signal transmission System in 
cluding arrangements for reducing or substan 
tially eliminating echo parasitic signals produced 
in the transmission medium, according to claim 1, 
in which the means for analysing the parasitic 
signals is fed from the input of the said bye-path. 

3. An electric signal transmission system in 
cluding arrangements for reducing or substan 
tially eliminating echo parasitic signals produced 
in the transmission medium according to claim 1, 
further comprising means for combining signals 
from said direct and by-paths, in which the 
means for analysing the parasitic signals is fed 
from the output of the combined direct and bye 
paths. 

4. An electric signal transmission system in 
cluding arrangements for reducing or Substantial 
ly eliminating echo parasitic signals produced in 
the transmission medium said arrangements com 
prising a direct path and a bye-path inserted in 
the transmission line and means in the bye-path 
for retarding inverting and attenuating the dis 
torted signal, means for separating the parasitic 
Signal from the principal Signal in the bye-path 
and a measuring device for measuring the inten 
sity of the parasitic signal, and means for apply 
ing the measure thus obtained to control the said 
attenuating means. 

5. An electric signal transmission system in 
cluding corrector arrangements for reducing or 
substantially eliminating echo parasitic signals 
produced in the transmission medium said ar 
rangements comprising a direct path and a bye 
path provided with means for retarding, invert 
ing and attenuating the distorted signal, means 
for automatically varying the attenuation device 
in accordance with the intensity of the parasitic 
signal, means for transmitting periodically a pilot 
signal of known intensity and form, and means 
responsive to the pilot signal for automatically 
adapting the corrector arrangements to changes 
in the distOrtion. 

6. An electric signal transmission system in 
cluding arrangements for reducing or substan 
tially eliminating echo parasitic signals produced 
in the transmission medium, said arrangements 
comprising a direct path and bye-paths each bye 
path being provided with a retard device specific 
to a particular echo component and an attenuat 
ing device, and means for controlling each atten 
uating device in accordance with the intensity 
of the particular component. 

7. An electric signal transmission system in 
cluding arrangements for reducing or Substantial 
ly eliminating echo parasitic signals produced in 
the transmission medium, Said arrangements 
comprising a direct path and bye-paths, each 
bye-path including a retarding, inverting and at 
tenuating device, a separating device for separat 
ing the parasitic signal from the principal signal 
and a measuring device comprising a thermionic 
valve arranged to be normally blocked, and re 
tard device being such that the principal signal is 
delayed by a period of time equal to the time 
lag of the parasitic signal behind the principal 
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signal and means for applying a portion of the 
principal signal to unblock said thermionic valve 
at the moment of arrival thereat of the parasitic 
signal, said measuring device thereby measuring 
and recording the amplitude of the parasitic sig 
nal, means for transmitting the measure of the 
amplitude to the attenuator and for adjusting 
this latter accordingly. 

8. An electric signal transmission system ac 
cording to claim 7, in which the attenuator and 
inverter are combined in the form of a thermion 
ic valve. 

9. An electric signal transmission system ac 
cording to claim 7, in which the retard device 
comprises an artificial transmission line consist 
ing of a plurality of series connected inductances 
and shunt connected capacities connected to the 
junctions of the inductances. 

10. An electric signal transmission system in 
cluding arrangements for reducing or substantial 
ly eliminating echo parasitic signals produced in 
the transmission medium, said arrangements 
comprising a direct path and bye-paths including 
an artificial line common to all said bye-paths, 
and inverting device and attenuating devices in 
said bye-paths, and a separator device for sepa 
rating the parasitic echo from the principal signal 
in said bye-paths and a measuring device to 
measure the amplitude of the parasitic signal, 
the connection to the separator device being 
taken from the artificial line at a point in front 
of the connection to the attenuator whereby the 
measuring device is unblocked during the begin 
ning of the arrival of the parasitic signal. 

11. An electric signal transmission system ac 
cording to claim 9, in which the measuring device 
comprises a screen grid valve, the screen grid of 
which is fed only during the passage of signal 
impulses in the form of pilot signals selected by 
the separating device, and a capacity resistance 
time circuit of suitable time constant, said cir 
cuit supplying the controlling potential for ad 
justing the attenuator device. 

12. An electric signal transmission System in 
cluding arrangements for reducing or substantial 
ly eliminating echo parasitic signals produced in 
the transmission medium, said arrangements 
comprising a direct path and a plurality of bye 
paths each including a device for retarding and 
inverting and devices for attenuating the princi 
pal signal in the respective bye-path, and a meas 
uring device for measuring the intensity of the 
parasitic signal, said retard device being an ar 
tificial line common to all the bye-paths, to which 
all the measuring devices are connected at dif 
ferent points, and a single separator for separat 
ing the parasitic signal from the principal signal, 
and adapted to control all the measuring devices, 
said measuring devices being adapted to control 
the respective attenuators, and a single inverter 
into which all the attenuators feed. 

13. An electric signal transmission system in 
cluding arrangements for reducing or Substantial 
ly eliminating echo parasitic signals produced in 
the transmission medium, said arrangements 
comprising a direct path and a plurality of bye 
paths each including a device for retarding and 
inverting and devices for attenuating the prin 
cipal signal through said bye-paths, according to 
a respective echo component of the parasitic 
signal, a measuring device for measuring the in 
tensity of the echo component, a separator device 
common to all measuring devices and adapted 
to control the measuring devices according to the 
respective echo components, and means for feed 
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6 
ing back from the output of the combined direct 
and bye-paths, a signal for measuring the in 
tensity of the echo components thereof, and 
means for applying the measurements to control 
the respective attenuating devices. 

14. An electric signal transmission system in 
cluding arrangements for reducing or substan 
tially eliminating echo parasitic signals produced 
in the transmission medium, said arrangements 
comprising a direct path and a plurality of bye 
paths each including means for retarding, invert 
ing and attenuating the principal signal in the 
bye-path by amounts depending on the echo com 
ponent particular to a path, a measuring device 
in each bye-path for measuring the intensity of 
the echo component in the respective paths, and 
means for controlling the attenuating devices in 
the respective paths according to the measured 
intensity, said measuring devices being all con 

2,236,134 
tained in one instrument consisting in a cathode 
ray tube provided with a plurality of receiving 
electrodes and means for applying a sweeping po 
tential to the deflecting plates produced under 
the control of the parasitic signals from a separa 
tor device which separates the parasitic from 
the principal signals said potentials being applied 
to Sweep the cathode ray across the said receiv 
ing plates in Succession, and means for applying 
to the control grid of the tube a voltage derived 
from the parasitic signals in the output circuit 
of the combined direct and bye-paths, for con 
trolling the intensity of the said beam, and a cir 
cuit associated with each of said receiving plates 
for measuring the charge received from the pas 
Sage of the ray thereover, and means for apply 
ing a potential proportional to said charge to the 
respective variable attenuators. 

PAUL FRANCOIS MARIE GLOESS. 
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