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William E. Bradley, Northampton, Pa., assignor 
to Philco Radio and Television Corporation, 
Philadelphia, Pa., a corporation of Delaware 
Application March 14, 1941, Serial No. 383,455 

(C. 178-5.8) 6 Claims, 

This invention relates to an electrical signal 
ing system for use in the separation of a plu 
rality of electrical signals of different frequencies 
or of a plurality of different signals each com 
prising frequency components within different 
frequency ranges. 

In an electrical System wherein a plurality of 
electrical signals are present simultaneously in 
a single signal channel, it is frequently desirable 
to provide Separate outputs for each of the sig 
nals to separate signal channels, eauh adapted 
to utilize the particular signal supplied to it. 
This is particularly the case in a television re 
ceiver wherein picture and sound modulated car 
rier signals are received and amplified in a com 
mon signal channel, are translated to corre 
spondingly different intermediate frequencies by 
means of a common first detector, are partially 
amplified by means of a common intermediate 
frequency amplifier, and then are supplied re 
Spectively to separate picture and sound chan 
nels. Each of these, channels may be adapted 
to amplify with maximum efficiency the particu 
lar signal supplied to it and subsequently to 
utilize the signal, in the case of the picture 
channel, in the reproduction of a television 
image and, in the case of the sound channel, in 
the reproduction of the accompanying sound. 

Heretofore considerable difficulty has been ex 
perienced in providing suitable circuits whereby 
the two signals may be separated efficiently and 
supplied to their respective channels. One such 
difficulty arises from the necessity of providing 
a relatively long connection from the point in 
the common signal channel from which the 
separate signals are derived to the channel 
adapted for the transmission and utilization of 
the Sound signal. 
length, tends to pick up energy radiated from 
the circuits of the picture signal channel to 
such an extent that regeneration may result in 
this channel. . 
The principal object of the present invention 

is to provide an improved signal separating cir 
cuit whereby this difficulty may be avoided. 
Briefly, this object is attained by providing in 

Such a lead, because of its 
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circuit and ground, which connection includes a 
relatively small part of the inductance forming a 
part of the second resonant circuit. By means 
of this connection, energy from the output cir 
cuit of the space discharge device is supplied to 
the second resonant circuit and from the latter 
there is derived a signal which is supplied to 
the sound signal channel. Since the connection 
between the low potential terminal of the first 
resonant circuit and the tap point on the in 
ductance of the second resonant circuit is elec 
trically separated from ground by a low in 
pedance path including only a small part of the 
inductance in the second tuned circuit, there 
will be very little pick-up by this connection of 
energy radiated from the picture signal channel 
and thus the occurrence of regeneration in the 
picture signal channel may be effectively pre 
vented. 

It may also be observed that in a circuit con 
structed in accordance with the invention the 
connection between the output of the common 
picture and sound channel is such that there is 
very little interaction between the picture and 
sound channels whereby the frequency response 
characteristic of one channel is not apprecially 
modified by the presence of the other channel. 
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the signal channel in which both picture and 
Sound signals are simultaneously present, a space 
discharge device whose output circuit includes a 
resonant circuit tuned to a frequency within 
the range of frequency components comprising 
the picture intermediate frequency signal. From 
this resonant circuit there is derived a signal 
which is supplied to the picture signal channel. 
A second resonant circuit is provided which is 
tuned to a frequency within the range of fre 
quency components comprising the sound in 
termediate frequency signal. There is provided 
a low impedance connection between the low 
atternating potential side of the first resonant 
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For this reason it is possible to adjust the cir 
cuits of one channel to produce therein a de 
sired frequency response characteristic without 
appreciably changing the frequency response 
characteristic in the other channel, whica is a 
decided advantage from the point of view of the 
practical construction and adjustment of the 
television receiver circuits, 
Although the novel features of the invention 

will be pointed out in detail in the appended 
claims, the invention itself both as to its or 
ganization and mode of operation, will best be 
understood by reference to the following descrip 
tion and the accomparying drawings which show 
certain embodiments of the invention, ii.owever 
it will be understood that the inverticli is sis" 
ceptible of embodiment in other physical forms 
which will occur to those skillied in the art poi), 
reading the following description. 

In the drawing: 
Fig. 1 is a diagrammatic illustratic? of a. 

vision receiver embodying the invention 
Fig. 2 illustrates a modification; and 
Fig. 3 is an explanatory diagram which will be 

used in setting forth the node of operatiii as is: 
method of adjusting the circuits in accorda Ace 
with the invention. 

Referring first to Fig. i., the ante; & i is a diagi 
ed to intercept both televisioi picSire and SOund 
modulated carrier waves to supply thei: A to the 
circuits conventioxially represerted by the reco 
tangle 2. These circuits ratiy include the {coil 
ventional radio freiglexicy artiplifies; Si3 ge3, a firgit 
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detector stage, and may also include if desired 
one or more intermediate frequency amplifier 
stages. The space discharge device 3 included 
in these circuits may be either the first detector 
tube or the ultinate annplifier stage in case inter- . 
aediate frequency amplifier stages are included 

in the circuits represented by the rectangle 2. In 
the output circuit of the space discharge device 3 
there is connected a resonant circuit 4 Comprising 
an inductance 5 and a condenser 6 which is tuned 
to a frequency within the range of frequency Con 

0. 

ponents comprising the picture modulated inter 
mediate frequency signal. The circuit 4 in conjunc 
tion with the circuits and 8 form a couplingnetWork 
adapted to supply the picture modulated inter 
mediate frequency siginal to the grid of the Space 
discharge device 9 contained within the rectangle 
O. Within this rectangle there may be included 

all of the conventional circuits contained in the 
picture signal channel of a television receiver, for 
example, picture intermediate frequency amplifier 
stages, Second detector and video frequency an 
plifier stages. The output signal from these cir 
cuits may be supplied to the grid of the cathode 
ray picture reproducing device f which is adapted 
to reproduce from the detected picture signal a 
television image in accordance with the intelli 
gence contained therein. 

Considering in detail the circuits of the coupling 
network between the circuits of rectangle 2 and 
those of rectangle to, they will be seen to com 
prise the two shunt-connected parallel resonant 
circuits A and 8 and the serially-connected par 
allel resonant circuit. The circuits 4 and 8 may 
each be tuned to substantially the same frequency 
Within the range of frequency components COIn 
prising the picture modulated intermediate fre 
quency siginal. The circuit may be tuned to 
give a point of minimum response for the Sound 
modulated intermediate frequency which may be 
located either above or below the Said range. 
a disiticin to the response peak corresponding to the 
resonance of circuits A and 8, a peak may be ob 
tained corresponding to series resonance in the 
circuit comprising all three of the simple reso 
narat circuits , , and 8, and by properly adjust 
ing the frequencies at which these circuits are in 

dually resonant, this peak may be made to fall 
in the range of components comprising the 

termediate frequency signal. 

the circuit, may be tuned to a frequency below 
ise raige of picture frequency components So as 
to reject the sound modulated intermediate fre 
quency signal which in this instance may be situ 
atted allow this range. The resonant circuit 8 
comprises the inductance 2 and the condenser 3 
and is adjistable to the proper frequency by 
means of the condenser. There may also be pro 
vided in shunt with this resonant circuit, a re 
sistor for the purpose of damping the circuit 
to give the desired frequency response. 
There is also provided a resistor 5 connected 

between the high alternating potential terminal 
of the resonant circuit, 4 and one terminal of the 
resonant, circuit, ... This resistor is adapted to 
damp the series resonance taking place in the cir 
cuit, comprising the three resonant circuits , , 
and 3 in series, whereby it is effective in a similar 
manner to modify the frequency response char 
acteristic of the entire coupling circuit. 

Still another resistor S may be connected be 
ween a center tap on the inductance if of the 
resonant circuit and the low alternating poten 
tie terrina of the resonant circuit 8. This re 

In 
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2,812,145 
sistor is for the purpose of improving the rejec 
tion of the sound modulated intermediate fre 
quency signal by the resonant circuit I. This re 
jection is slightly impaired by dissipation in the 
resonant circuit which, however, may be com 
pensated for by adjusting the resistor 6 until 
maximum rejection is obtained. A blocking con 
denser 8 may be connected in series with the in 
ductance T for the obvious purpose of preventing 
the transfer of D. C. from the anode voltage sup 
ply of the tube 3 to the grid of the tube 9. 

Preferably all of the circuits of the intermediate 
frequency coupling circuit just described are in 
cluded within a grounded electric shield desig 
nated in the drawing by the dotted line 9 sur 
rounding these circuits. The low alternating 
potential terminal of the resonant circuit 8 is 
grounded for A. C. through by-pass condenser 20 
across which automatic gain control voltage may 
be supplied from the circuits in rectangle O to the 
grid of the tube 9 via the lead 2 f. It should be 
noted that, although there may be some mutual 
coupling between the inductances 5 and 2 in the 
resonant circuits 4 and 8 respectively, this is not 
essential. Such coupling will merely change the 
required value of the inductance . 
According to one embodiment, the coupling 

network to the sound channel may comprise a 
resonant circuit consisting of an inductance 22 
and a condenser 23 Serially connected between 
the grid of the tube 24 and ground through the 
by-pass condenser 25. There may also be pro 
vided a grid leak resistor 26, the lower terminal 
of which is connected to ground through a con- . . 
denser 27 across which is developed automatic 
volume control voltage derived from the Sound 
channel circuits contained within the rectangle 
designated 28. Within this rectangle there may 
be included intern ediate frequency amplifier 
stages, a second detector and audio frequency 
amplifier stages from which an output signal is 
derived to be supplied to the sound reproducing 
device 29. A connection 30 extends from the 
low alternating potential terminal of the reso 
nant circuit 4 to a tap on the inductance 22. The 
tap is so located that only a small portion of 
the total inductance is included between the tap 
and the ground connection through the by-pass 
condenser 25, For example, in the one embodi 
ment in which the coil 22 comprised 20 turns, 
the tap was made at a point one turn from the 
Iower end. Thus, as has already been pointed 
out, the lead 30 from the output of the tube 3 
to the tap point on the coil 22 is electrically 
separated from ground by a very Small imped 
ance so that there is very little pick-up by the 
lead 30 of energy radiated from the video chan 
nel circuits O. Since in a conventional tele 
vision receiver the lead 30 may be of consider 
able length and since it is therefore the prin 
cipal source of feedback from the subsequent 
video circuits to the input of such circuits, it is 
possible by this expedient effectively to elimi 
nate undesired regeneration in the picture cir 
cuits. 

It will be noted that a movable core 3 is 
provided in aSSOciation with the inductance 22 
whereby the resonant circuit comprising the in 
ductance 22 and the input capacitance of the 
tube 24 may be tuned to a suitable frequency 
located within the range of frequency compo 
nents comprising the sound modulated inter 
mediate frequency signal. Preferably the sound 
intermediate frequency coupling circuits just de 
Scribed are enclosed within an electric shield 
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designated by the dotted line 32. As indicated 
in Fig. 1, it is due to the fact that the lead 30 
cannot conveniently be included within the 
shields 9 and 32 that it cannot thus be pre 
vented from picking up radiated energy from 
the circuits of the picture signal channel. 
According to a modification, of the Sound in 

3 
as possible and for this purpose the circuits were 
adjusted to yield a response corresponding to 

5 

termediate frequency coupling circuits shown in 
Fig. 2, there is provided a resonant circuit 33 
comprising the inductance 3 and the condenser, 
35. This circuit is inductively coupled through 
the inductance 36 to the grid of a tube 3 in 
cluded in the circuits of the sound channel 38. 
The resonant circuit 33 is tunable by means of 
a movable core 39 whereby it may be tuned to 
a frequency within the range of the frequency 
cdmponents comprising the sound modulated 
intermediate frequency signal. A connection o 
is provided to the sound channel from the output 
of the common picture and sound channel. As 
in the case of the embodiment first described, 
the tap point on the inductance 34 is such that 
only a small part of the total inductance is in 
cluded between the lead 40 and the ground cone 
nection through the by-pass condenser 4f. As 
in the case of the sound circuit first described, 
the inductance-34 may comprise a coil of 20 
turns with the tap located a single turn from 
the lower terminal thereof. 
The operation of this circuit is substantially 

the same as that of the first-described circuit, 
with the result that no appreciable feedback Ob 
tains between the circuits of the Sound channel 
and the connecting lead 40. Again, as in the 
case of the embodiment first described, it is 
desirable to Surround all of the sound channel 
coupling circuits by a grounded electric shield 
42 in the manner shown, 
At this point it will be Well to point out the 

procedure which should be followed in adjust 
ing the above described circuits for operation in 
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the manner contemplated by the invention. For 
this purpose it will be convenient to refer to 
the explanatory diagram of Fig. 3 which shows 
Various gain vs. frequency characteristics in 
both the picture and Sound intermediate fre 
quency coupling networks. The curves a, and b 
Show respectively the response characteristics 
measured at the output circuits of the Sound and 
vided coupling networks just described when 
properly adjusted in accordance with the prin 
ciples of the invention for the separation of 
sound and picture intermediate frequency sig 
nals whose carrier frequencies correspond to 

It will be noted 15 and 19.5 m.c. respectively. 
that the sound channel coupling network is ad 
justed to give maximum response in the vicinity 
of 15 m.c. The picture coupling network is ad 
justed to give maximum response at a frequency 
within the range of the frequency components 
comprising the picture modulated intermediate 
frequency signal and to give minimum response 
at a frequency of 15 inc. corresponding to the 
SOLld intermediate frequency. The response to 
the picture frequency components is not uni 
form throughout the range of frequency Com 
ponents comprising the picture intermediate fre 
quency but is somewhat lower at the low fre 
quency end. This response was advisedly pro 
duced by adjustment of the circuits in this par 
ticular instance in order to compensate for the 
non-uniform response in the Subsequent cir 
cuits of the video channel. In other words, it 
was intended that the overall response of the 
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that represented by the curve b. However, it 
will be understood that this response may be 
varied at will by adjustment of the resonant cir 
cuits, 4, 7 and 8 to obtain any desired response 
subject only to practical limitations. 
The sound and picture responsecurves shown 

at a and b were obtained with the sound cour 
pling network first described above employing 
an inductance 22 consisting of a coil of 20 turns 
tapped one turn from the bottom. In deter 
mining the tap point, the connection was made 
at various points along the inductance 22 until 
a point was found at which the picture coupling 
network response was substantially the same ir 
respective of whether or not the sound circuit 
was connected through the lead 30 to the low 
alternating potential terminal of the resonant 
circuit 4. Thus, for example, it was discovered 
that by locating a tappoint three turns from the 
lower end of the coil 22 an appreciable altera 
tion was produced in the picture coupling net 
work response depending upon whether or not 
the sound circuit was connected. With the tap 
in this position and the sound circuit connected, 
a picture coupling network response character- . . 
istic was obtained corresponding to that desig 
nated at d in Fig. 3 and a sound coupling net 
work response characteristic corresponding to 
that designated by e in Fig. 3. When the sound 
circuit was disconnected a picture coupling net 
work response characteristic corresponding to 
that designated at c was obtained. However 
when the tap point was moved to a point one 
turn from the end of the coil the two curves 
coincided substantially as shown by the curves b 
and c. It was discovered that when no appreci 
able alteration in the picture coupling circuit re 
sponse was produced by the connection and dis 
connection of the sound channel, no appreciable 
pick-up obtained in the connecting lead 30 and 
no undesired regeneration was produced in the 
picture signal channel. Thus the absence of 
such alteration serves as a criteriori for the dea 
termination of, the proper tap point on the in 
ductance in the sound intermediate frequency 
coupling circuit. - 
Although it has been described with reference 

to certain embodiments, it should be clearly un- . 
derstood that the invention is not restricted to 
these particular forms. For example, although 
there has been illustrated a picture intermediate 
frequency coupling network comprising two 
shunt branches and one series branch which has 
been found to be particularly suitable for the 
purpose, it is possible to use coupling networks 
of many other forms such as will occur to those 
skilled in the art. All such variations are re 
garded as being within the scope of the inven 
tion defined by the appended claims. 

I claim: 
i. In an electrical signalling System, a signal 

channel adapted to transmit signals in at least 
two distinct frequency ranges, a Space discharge 
device having an input circuit and an output 
circuit included in said channel, a first resonant 
circuit turied to a frequency within one of Said 
ranges connected in the output circuit of Said 
space discharge device, a second resonant circuit 
tuned to a frequency within the other of said 
ranges and including an inductance having One 
terminal grounded, a low-impedance connection 
from the low alternating potential terminal of 

entire video channel should be as nearly uniform 75 said first resonant circuit to a tap on said in 
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ductance, said tap being so located that the por 
tion of said inductance included in the Connec 
tion between said first resonant circuit and 
ground is of Such small impedance as not ap 
preciably to alter the response of said first reso 
nant circuit obtained when its low potential ter 
minal is connected directly to ground, and sepa 
rate means for utilizing the signals developed in 
said respective resonant circuits. 

2. In an electrical signalling system, a signal 
channel adapted to transmit signals in at least 
two distinct frequency ranges, a space discharge 
device having an input circuit and an output cir 
cuit included in said channel, a first resonant 
circuit tuned to a frequency within one of said 
ranges connected in the output circuit of said 
space discharge device, means for deriving a sig 
nal from Said resonant circuit, electrical circuit 
means for amplifying said derived signal, a sec 
ond resonant circuit tuned to a frequency within 
the other of said ranges and including an induct 
ance having one terminal grounded, a low-im 
pedance connection from the low alternating po 
tential terminal of said first resonant circuit to 
a tap on said inductance, said tap being so lo 
cated that the portion of said inductance in 
cluded in the connection between said first reso 
nant circuit and ground is of Such small in 
pedance as not appreciably to alter the response 
of said first resonant circuit obtained when its 
low potential terminal is connected directly to 
ground, whereby the pick-up by Said connection 
of energy radiated by said amplifier is main 
tained at a level to prevent regeneration in said 
system, and means for deriving a signal from 
said second resonant circuit. 

3. In an electrical signalling system, a com 
mon signal channel adapted to transmit signals 
in at least two distinct frequency ranges, sepa 
rate signal channels each adapted to utilize one 
of said signals, circuit means providing a con 
nection between said common signal channel and 
one of said separate signal channels for trans 
ferring one of Said signals from said common 
signal channel to said one channel, a grounded 
electric shield enclosing said circuit means, a 
resonant circuit tuned to a frequency within the 
range including said other signal, said circuit 
including an inductance having one terminal 
grounded, a grounded electric shield enclosing 
said resonant circuit, a low-impedance connec 
tion from a low alternating potential point of 
said circuit means to a tap on said inductance, 
at least a part of Said connection being external 
to said grounded electric shields and subject to 
pick-up of energy radiated by said one signal 
channel, said tap being so located that the portion 
of said inductance included in the connection be 
tween said circuit means and ground is of such 
small impedance as not appreciably to alter the 
response of Said circuit means obtained when 
said low potential point is connected directly to 
ground, and means for deriving a signal from 
Said resonant circuit and for supplying it to the 
other of said separate signal channels. 

4. In an electrical signalling system, a com 
mon signal channel adapted to transmit signals 
in at least two distinct frequency ranges, sepa 
rate signal channels each adapted to utilize one 
of said signals, a coupling network connecting 
the said common signal channel to one of said 
separate signal channels, said network compris 
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ing at least one serially connected branch and 
at least two shunt connected branches, said see 
ries branch including a resonant circuit tuned 
to reject one of Said signals, and said shunt 
branches each including a parallel resonant cir 
cuit tuned for maximum response at a frequency 
within the range of said other signal, an addi 
ditional resonant circuit tuned to a frequency 
within the range of said one signal, said circuit 
including an inductance, a part of said induct 
ance being included in one of said shunt con 
nected branches, the impedance of said included 
part being of Such magnitude that it does not 
appreciably alter the response of said network 
obtained when said part is excluded from said 
shunt connected branch, and means for deriving 
a signal from said additional resonant circuit and 
for Supplying it to the other of said separate 
signal channels. p ' 

5. In an electrical signalling system, a signal 
channel adapted to transmit signals in at least 
two distinct frequency ranges, a first resonant 
-circuit connected to said channel to receive the 
output thereof and tuned to a frequency within 
One of said frequency ranges, said resonant cir 
cuit having high and low alternating potential 
terminals, a signal channel coupled to the high 
alternating potential terminal of said resonant 
circuit for receiving the signal in said one range, 
a second resonant circuit tuned to a frequency 
within the other frequency range and having 
high and low alternating potential terminals, a . 
low-impedance connection from the low poten 
tial terminal of said first resonant circuit to a 
point of Said Second resonant circuit, said point 
being so electrically positioned that the imped 
ance from said point to the low potential ter 
minal of Said second resonant circuit is so small 
as not appreciably to alter the response of said 
first resonant circuit obtained when its low po 
tential terminal is maintained at the same po 
tential as that of Said second resonant circuit, 
and a signal channel coupled to the high poten 
tial terminal of said second resonant circuit for 
receiving the signal in said other frequency 
range. 

6. In a picture-sound signal receiving system, 
a signal channel adapted to transmit both pic 
ture and sound signals in different frequency 
ranges, a first resonant circuit connected to said 
channel to receive the output thereof and tuned 
to a frequency within the picture signal range, 
a picture signal channel coupled to a high alter 
nating potential point of said resonant circuit, 
a second resonant circuit tuned to a frequency 
within the sound signal frequency range and 
having high and low alternating potential ter 
minals, a low-impedance connection from the 
low potential terminal of said first resonant cir 
cuit to a point of Said second resonant circuit, 
said point being so electrically positioned that 
the impedance from said point to the low po 
tential terminal of Said second resonant circuit 
is So small as not appreciably to alter the re 
Sponse of Said first resonant circuit obtained 
when its low potential terminal is maintained at 
the same potential as that of said second reso 
nant circuit, and a sound signal channel cou 
pled to a high alternating potential point of said 
Second resonant circuit. 

WAM E. BRADEY. 

  


