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Claims. 

This invention relates to electrical circuits and 
more particularly, to detection circuits, such as 
are used with radio frequency currents, with par 
ticular emphasis on an improved method and 
means for detecting video signal nodulation, 
which signals have interspersed with them syn 
chronizing and background control Signals. 
In television signalling Systems, it is necessary 

in order to provide high definition, to cover a 
O relatively wide band of signalling frequencies, 
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and in modern television systems, this frequency 
band is of the order of 3-4 megacycles. 
These frequencies, it will be readily recognized, 

are on the same order as the radio frequencies 
used in short Wave communications and require 
for their effective transmission, the use of a car 
rier in the ultra-Short Wave regions. It is Well 
known that in the region of a megacycle, and 
beyond that, thermionic amplifying tubes begin 
to experience a falling-off in efficiency, due to 
the fact that, the inter-electrode capacity be 
tween the control electrode and cathode of Such 
tubes, is of Sufficient magnitude to provide a rela 
tively low impedance, whereas in the audio range, 
where the frequencies seldon, except for Special 
purposes, exceed 10,000 cycles, the impedance 
provided by the inter-electrode capacity is of the 
order of a megohm, and at such values of input 
impedances, the tubes function very efficiently. 
It will be recognized that where the input in 
pedance comprising the inter-electrode capacity 
between the control electrode and the cathode, 
together with its associated wiring, is of the 
order of 25 microfarads, the impedance at 3 
megacycles is only of the order of 2,000 ohms or so. 
Since the plate impedance of the tubes is gen 
erally considerably higher than this, there is 
considerable loss, due to mismatching of the out 
put plate impedance of a tube working into Such 
a value of load resistance. Accordingly, an an 
plifier of the conventional sort would experience 
considerable frequency distortion. That is to 
say, the amplitude or amplification of the tube 
would fall off as the frequency is increased. 
The same remarks apply in general to detec 

tors which are to demodulate the video modul 
lated carrier. It is, accordingly one of the main 
objects of the invention to provide an improved 
detector circuit, in which frequency distortion is 
to a large extent eliminated or minimized. 
A further object of the invention is to provide 

a detecting circuit in which it is possible to filter 
the carrier out more efficiently from combined 
video synchronizing and background control sig 

(C. 250-2) 
nals, and at the same time, to guard against any 
frequency distortion. 
A further object of the invention is to provide 

a simplified filter circuit with the improved char 
acteristics of avoiding frequency distortion and 
capable of working with a plurality of connected 
loads. 
In accordance with the invention, a multi-Sec 

tion low-pass filter structure is provided of the 
constant K type, in which, however, the inter 
electrode capacities between the control elec 
trodes and cathodes of the thermionic amplify 
ing tubes, together with their associated wiring, 
constitute the shunt condensers of the low pass 
filter, and in which, where the shunt inter-elec 
trode capacity is too small, a Small auxiliary 
variable condenser is connected in parallel with 
the control electrode and cathode, So that the 
Sun of the capacities is equal to the appropriate 
value as indicated by the formulas for the de 
sign of such low pass filters. 

Further in accordance with the invention, only 
one thermionic tube is connected at the junction 
point of each Section, and it. Will be readily ap 
preciated, therefore, that there will be a mini 
mum of capacity provided. As is well known and 
understood in the art, the Smaller the value of 
the shunt capacitors, the higher the impedance 
of the filter for a given cutoff frequency, and 
since the structure has minimum values of ca 
pacity, there Will, accordingly, be provided a filter 
structure having a maximum characteristic in 
put and output impedance, and hence, the de 
tector working into the filter and the connected 
thermionic amplifier tubes connected at the junc 
tion points of the plurality of sections, will have 
maximum impedance resulting in a general 
overal gain in efficiency of demodulation and 
amplification. 
The beneficial results accruing from such a 

structure will be perceived with even greater 
clarity upon consideration of the detailed de 
scription to follow, together with an examina 
tion of the drawing, in which 

Fig. 1 shows schematically the circuit connec 
tions in accordance with applicant's invention, in 
Which a detector feeds the filter structure and a 
plurality of load circuits, comprising vacuum 
tubes, are tapped off at various junction points 
of the multi-section filter, While 

Fig. 2 shows Schematically a multi-section low 
pass filter for purposes of explaining the inven 
tion. 
Referring now to Fig. 2, it has represented a 

multi-section low pass filter, and as is well known 
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2 
(see, for example, "Transmission NetWorks and 
Wave Filters,' by T. E. Shea, D. Wan Nostrand & 
Co., New York, 1929, at page 291), the charac 
teristic impedance of Such a filter structure is 
given by 

ILO 
TW CO 

and consequently, if a number of half-sections 
are connected serially, the structure shown in 
Fig. 2 results, and when terminated in a value 
of resistance R, has an input impedance equal 
to R. It will be noted that in the structure 
shown, the inner condensers, i. e., those inter 
mediate the junction points of two Sections, have 
twice the value of the input condenser and the 
terminating condenser adjacent to the resistance 
R. Under such conditions, it will be appreci 
ated that by dispensing with actual condensers 
and utilizing the inter-electirode capacity of the 
control electrode and cathode of thermionic tubes 
and their associated wiring, to provide the ca 
pacity for the filters, a minimum amount of ca 
pacity is necessary, and accordingly, from the 
above quoted formula, the impedance Will be at 
a maximum. 
In practice, the input capacity of the anplifier 

tubes comprising the inter-electrode capacities 
and their wiring to the grid and cathode, vary 
from approximately 20 to 40 micromicrofarads 
and to provide the necessary balance structure. 
it may, therefore, be necessary, where the input 
capacity is of the order of mininnum value to 
supply some auxiliary capacity by connecting a 
Small variable condenser of the “trimning' type 
connectsd across the control electrode and ca 
pacity. 

Generally, it is desirable to dispense with such 
auxiliary tuning capacitors where possible, and 
this may be suitably done by connecting the 
thermionic tube having minimum value of ca 
pacity across the terminating section of the filter, 
since the terminating capacity inst he one half 
of the capacities at the junction points of the 
sections to provide a uniform transmission re 
sponse curve for the filter. 
Turning now to Fig. 1, which shows schemat 

ically detailed connections, there is shown the 
transformer 3, whose primary is fed with the am 
plified radio frequency signals from the radio 
receiver . The secondary of the transformer 
feeds to a thermionic diode detector 5, having 
two anodes 3 and 5, and cathodes and 9. 
The cathodes are connected together and a cen 
ter tap is taken from the Secondary of the trans 
former 3 So as to provide full wave rectification. 
The condenser 67 shown dotted, represents the 
capacity between the cathode and the windings 
and wiring. Connected from the cathode in 
series are the inductances 2, 23 and 25, corre 
sponding to the inductances 2LO in Fig. 2. Con 
nected at the junction point of the inductance 
2 and 23 is the control electrode 35 of a thermi 
onic anaplifier tube , While the cathode 37 of 
this tube is connected to the common bush-line 
6. The capacitor 49 shown in dotted form, is 
indicative of the inter-electrode capacity between 
the control electrode 35 and the cathode 3 and 
the associated wiring. The output of the tube 7 
may feed appropriately to the automatic volume 
control 29 shown in block diagram form, while 
across the junction point of the inductances 23 
and 25, the tube 9 has its control electrode 39 
connected and has an input capacity represented 

R 

5. by 5. The tube 9 feeds the synchronizing gen 

2,197,024 
erator 31, for example. The filter is terminated 
by the resistor 27, which has a value R corre 
sponding to the surge impedance or characteris 
tic impedance of the filter 

LO 
CO 

and the tube f f has its control electrode Con 
nected to the inductance 25 and the bush-line 
S. at the cathode, so that its input capacity 53 
is likewise connected across the resistor 27. The 
tube may thereafter appropriately feed a video 
amplifier 33. 
In Fig. 1 it is assumed that the capacities 49 

and 5 both have values equal to twice the ca 
pacity of 53. 
less than twice the value of the capacity 53, then 

If in reality these capacities are 

a small trimming condenser shown in dotted 
form as 63 and 65, may be used to bring the total 
capacity to the appropriate value of twice the 
capacity of 53. Under such conditions, uniform 
transmission characteristics are provided 
throughout the filter at the same time providing 
Suificient attenuation between the demodulated 
signals and the carrier frequency energy, per 
ceiving therewith, the maximum input imped 
ance to the filter, so that the detector 5 is ca 
pable of working for maximum efficiency. At 
the same time, the use of the multi-sections in 
the filter provides video signals impressed be 
tween the control electrode 43 and the cathode 
45, which are substantially completely free from 
any carrier frequency or any synchronizing or 
background control signals. Likewise, the sig 
nals fed to the tube 9 will also be freed from any 3 
carrier wave energy, although to a lesser degree 
than that of the video amplifier. However, it 
is to be noted that since the synchronizing gen 
erators, as is well known in the art, provide 
further filtering action, it is not so necessary to 
have the same degree of filtering between the 
synchronizing signals and the carrier wave en 
ergy, as it is to provide for the separation be 
tween the video signals and the carrier wave. 
energy. The same is tile of the background 
control circuit, since the purpose of this circuit, 
as is well known in the prior art, is merely to 
afford control for relatively slow changes in the 
background values of illumination. Accordingly, 
a single section of the filter interposed between 
the detector and the background control am 
plifier gives sufficient discrimination between the 
background control signals and the carrier Wave 
energy. 

It will be appreciated, of course, that where 
the input capacity to the video signal amplifier 
is greater than the input capacity of the am 
plifier feeding the Synchronized generator, then 
the two tubes may be interchanged without any 
Substantial loSS in discrimination between the 
carrier wave energy and the demodulated sig 
nals, since in this case, there would still be at 
least two sections intermediate the detector and 
the amplifier. . 

It will further be appreciated, of course, that 
more sections of filters may be used where it is 
desired, for example, to actuate more amplifiers 
from the detected output. Thus, by adding 
additional sections of the filter, amplifiers could 
be connected across the junction points of the 
added sections for deriving monitoring signals, 
for recording average depth of modulation, or 
for making continuous records of the contrast 
ratioS. Conversely, fewer sections may ba used 
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than that shown, where, for example, the re- 75 
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2,197,024 
ceiver is not adapted to utilize the background 
control or automatic volume control, in which 
case, one section of the filter may be dispensed 
With. 

It will thus be seen that the invention provides 
a new method of feeding a plurality of load 
circuits from a filter, while at the same time in 
proving the efficiency and simplicity of construc 
tion of the structure. 

Having described my invention, what I claim 
S: 

1. A detector having an input and output cir 
cuit, a multi-section filter connected in the out 
put circuit, a plurality of load circuits and means 
to Supply energy having identical frequency COrl 
ponents to the load circuits, Said means compris 
ing connections from junction points between 
sections of the filter to each of the plurality of 
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load circuits. 
2. A detector having an input and output, cir 

cuit, a multi-section filter connected in the out 
put circuit, a plurality of load circuits, and con 
nections from junction points between sections 
of the filter to each of the plurality of load cir 
cuits, a terminating resistance for the filter, and 
a load circuit connected across the terminating 
resistance. . 

3. A detector having an input and output cir 
cuit, a multi-section filter connected in the out 
put circuit, a plurality of thermionic amplifiers, 
each having an input circuit, and means to Sup 
ply energy having identical frequency compon 
ents to the thermionic amplifiers, said means 
comprising connections from junction points be 
tween sections of the filter to each of the plural 
ity of input circuits. 

4. A detector having an input and output cir 
cuit, a multi-section filter connected in the out 
put circuit, a plurality of thermionic amplifiers 

to having input circuits, and connections from 

3 
junction points between sections of the filter to 
each of the plurality of input circuits, a terminat 
ing resistance for the filter, and a thernionic 
amplifier connected across the terminating re 
Sistance. . 

5. A detector having an input and output cir 
cuit, means to feed modulated carrier wave en 
ergy to the input circuit, a plurality of Serially 
connected inductances connected in series with 
a resistance connected to said output circuit, a 
plurality of amplifiers having input and output 
circuits, connections from junction points of the 
serially connected inductances to the input cir 
cuits of the amplifiers, and an input circuit of an 
amplifier connected across the serially connected 
resistance. 

6. A thermionic diode detector having an input 
and output circuit, nineans to feed modulated car 
rier wave energy to the input circuit, a plurality 
of serially connected inductances connected in 
series with a resistance connected to said output 
circuit, connections from junction points of the 
serially connected inductances to the input cir 
cuits of the thermionic amplifiers, and an input 
circuit of a thermionic annplifier connected across 
the serially connected resistance. 

7. A detector having an input and output cir 
cuit, means to feed modulated carrier wave 
energy to the input circuit, a plurality of serially 
connected inductances connected in series with 
a resistance connected to said output circuit, a 
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plurality of amplifiers having input and output 
circuits, connections from junction points of the 
serially connected inductances to the input cir 
cuits of the amplifiers, means connected to said 
junction points for compensating for capacity 
introduced by the input circuits of the amplifiers, 
and an input circuit of an amplifier connected 
across the serially connected resistance. 
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