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6 Claims. 

The present invention relates to methods and 
apparatus for reducing distortion of electrical 
Signals owing to the reception of multiple signals. 
When receiving short wave signals, such, for 

example, as television or other wide band signals, 
trouble is often experienced due to reflection from 
neighbouring buildings and other such large ob 
jects of the radio waves. 
| For example, a direct ray may arrive at the 
receiving antenna at one moment and a few 
micro-seconds later an indirect ray reflected from 
an object may arrive at the antenna. The re 
flected ray is in general the weaker ray, but 
nevertheless a distorted signal is produced in the 
receiver. As applied to television reception Such 
distortion normally takes the form of a second 
image displaced from the main image and the 
second image may be positive or negative de 
pending on whether the reflected ray arrives in 
such a phase as to add to or subtract from the 
irect ray. In receiving locations close to a num 

ber of large buildings several reflected rays may 
be received and these are liable to cause very bad. 
distortion. 
This dificulty may be cured in a number of 

cases by arranging a directional receiving an 
tenna which receives the direct ray strongly but 
rejects the reflected ray. · 
However, Such an antenna is dificult to erect 

' and is costly. In addition different receiving lo 
cations demand the use of different antenna de 
signs for best reception and thus this remedy 
is not of general application. 

It is an object of this invention to provide a 
nethod and apparatus for reducing or substan 
tially annulling the effects of reflected signals, or 
other multiple signals. 
According to the invention a method of reduc 

ing or eliminating distortion of desired signals 
due to the presence of undesired signals having 
substantially the same wave form as said desired 
signals but which are displaced in time rela 
tively to said desired signals and are of sub 
stantially Smaller amplitude, which comprises de 
veloping a neutralising signal having substan 
tially the same wave form as the mixed desired 
and undesired signals but delayed or advanced 
in time and modified in relation to said mixed 
signals and then combining said neutralising sig 
nal with said mixed signals, said neutralising 
signal being such that it reduces or neutralises 
some or all of said undesired signals. 
Apparatus for carrying the above method into 

| effect comprising a delay path to which mixed 

(CI. 250-20) 
desired and undesired signals are adapted to be 
fed and means for deriving from said delay path 
a neutralising signal having substantially the 
sane Wave form as said desired and undesired 
signals but delayed or advanced in time com 
pared With said desired signals, means for modi 
fying the neutralising signal so as to enable it 
to wholly or partly neutralise said undesired 
signals and means for combining said neutralising 
signal with said desired and undesired signals. 
When applying the invention for reducing the 

effect of reflected rays in television receivers, the 
correction may be carried out at either radio fre 
quency, intermediate frequency or at modulation 
frequency. At radio frequency the reflected ray 
may arrive in any carrier phase relatively to the 
direct ray, so that for complete annulment the 
undesired ray has to be corrected for both in 
phase and amplitude. However, the reflected ray 
can only produce an increase or decrease of rec 
tifier output so that provided the phase of the 
corrective signal is adjusted to annull the effect 
of the reflected ray, the exact phase of the cor 
rection is not of inportance. · 

| In general there are two methods of correc 
tion according to this invention. Suppose, for 
example, that the direct signal ray is represented 
by A and the effect of a reflection is to give an 
additional signal ray KA at the antenna, K is a 
factor which in general represents a time delay 
due to the extra path traversed by the reflected 
ray, and also the extra attenuation due to the re 
fiection losses. In the case of multiple reflection 
the signal received at the antenna, is therefore 
given by 

· Al-K1A--KaA-K3A.-- . . . 
Where Ki, Ka, etc. refer to different reflected 
rays. Suppose now this signal is supplied to a 
network, for example, an electrical time delay 
network, which has a number of outputs, -Ki, 
-K2, -K3, etc, times the input, and these outputs 
are mixed with the original unmodified ray, then 
the resultant wave will be given by 

The first order terms in K disappear leaving 
only second order terms in K. If now the re 
fiected rays are weak compared with the direct 
ray the factors K1, K2, etc. represent considerable 
attenuation, that is, their nagnitude is small. 
The second order terms in K are therefore very 
small so that a considerable reduction in the effect 
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2,227,057 
controls from the cathodes of the valves iG, 2 
and 26 and arranging the anode resistances id 
and 4 of valves T and 2 as shown in Figure 2. 
The two resistances now form part of a po 
tentiometer with a tapping 32 taken to the posi 
tive D. C. supply. This potentiometer has three 
sliders, which are capable of independent nove 
ment, taken to the anodes of valves 6, 2 and 
26. With these sliders opposite the tapping 32 
no correction is effected. By moving a slider 
to left or to right an increasing positive or nega 
tive correction can be obtained. The time delay 
of the reflected ray for a given location is not 
liable to vary so that by making the control ac 
cessible a day by day adjustment of correction 
can easily be made. 
Although the invention has been described 

above as applied to the elimination or reduction 
of ghost effects in a television receiver, it will 
be understood that the invention is equally ap 
plicable to the elimination or reduction of mul 
tiple undesired signals in other forms of radio 
receivers. · 

I clain: 
1. A television receiving system comprising 

means to supply television signals accompanied 
by a plurality of ghost signals, each of said 
plurality of ghost signals displaced in varying 
time intervals from said television signals, a first 
and a second thermionic amplifier, each of said 
amplifiers having an input and an output circuit, 
an artificial transmission line, neans to supply 
said television and said ghost signals to both the 
input circuit of said first amplifier and to said 
artificial line, means to supply energy represen 
tative of said television and ghost signals to the 

3 
input circuit of said second amplifier, means to 
supply output energy from the output circuit of 
said second amplifier, a plurality of thermionic 
coupling means, each of said plurality of cou 
pling means having an input and output circuit, 
connections from said transmission line to the 
input circuit of each of said coupling means, 
selective switching means connected to the out 
put circuit of each of said coupling means and 
to the output circuit of said first and second 
amplifier. · 

2. A receiving system as claimed in claim i 
and wherein said means to supply energy repre 
sentative of said television and ghost signals to 
the input circuit of said second amplifier com 
prises a connection from the output circuit of said 
first amplifier to the input circuit of said second 
anplifier. 

3. A receiving system as claimed in claim 1 
wherein the output circuit of said first and said 
second amplifier includes a potentiometer. 

4. A receiving system as claimed in clain 1 
wherein the output circuit of said first and said 
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second amplifier includes a common poten 
tiometer. 

5. A receiving system as claimed in claim 1 
wherein each of said coupling means includes 
means to regulate the amplitude of energy trans 
ferred from said artificial line to the output cir 
cut of said first and said second amplifier. 

6. A receiving system as claimed in claim 1 
wherein said artificial transmission line con 
prises a plurality of low pass filter sections con 
nected in cascade and terminated by a passive 
resistance. 
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