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Our invention relates to receivers for the recep 
tion of high frequency signals and particularly to 
television receivers of the Superheterodyne type. 
In broadcast receivers of the Superheterodyne 

type it is the usual practice to prevent the inter 
mediate frequency carrier wave from appearing 
in the second detector output by filtering out this 
Signal Wave. This can readily be done since the 
audio frequencies are far removed in frequency 
from the intermediate frequency carrier Wave. 
In television receivers, however, the Video fre 

quencies are so close to the intermediate fre 
quency that a filter for renoving the I. F. carrier 
Wave Would remove a large part of the Video Sig 
nals. Accordingly, the second detector is made 
of the push-pull type whereby the I. F. carrier 
Wave is balanced out. 
The coupling circuit between the last I. F. am 

plifier and the second detector should, of course, 
have a band paSS characteristic similar to that of 
the preceding I. F. Stages. Such a characteristic 
is obtained by properly coupling two tuned cir 
cuits. In the past, these tuned circuits have been 
coupled capacitively by means of a coupling con 
denser, the amount of coupling being determined 
by its capacity, or they have been coupled induc 
tively by placing the coils in the two circuits in 
inductive relation. When capacity coupling is 
utilized, because of the Small size coupling con 
denser required and because of the variation in 
capacity of Such condensers due to the tolerances 
allowed in manufacture, it has been found diffi 
Cult to obtain in each receiver the desired cou 
pling. Furthermore, capacity coupling causes 
the selectivity curve to trail on the high frequency 
side when the modulating frequencies cover a 
band which is a high percentage of the carrier, 
as in the case of television. : : a 

On the other hand, if it is attempted to obtain 
the desired coupling by locating coils in inductive 
relation, considerable difficulty will be encount 
ered in getting sufficiently tight coupling where 
the modulating frequencies cover a wide band, as 
in television. 

Accordingly, an object of our invention is to 
provide in a superheterodyne receiver an im 
proved means for coupling an intermediate fre 
quency amplifier to a Second detector of the 
push-pull type. - 

A further object of our invention is to provide 
an improved coupling circuit between an amplifier 
and a push-pull detector, Which circuit has a band 
paSS characteristic. 
A further object of our invention is to provide 

in a television receiver an improved coupling cir 

(C. 250-20) 
cuit between an intermediate frequency ampli 
fier and a second detector. 

In a preferred embodiment of our invention, a 
pair of detector tubes, Such as diodes, are con 
nected in push-pull relation by means of an in 
ductance coil in a well known manner. This coil 
and the tube capacities form one tuned circuit. 
The plate circuit of the last I. F. amplifier in 
cludes a tunable inductance coil and forms the 
other tuned circuit. The tWo tuned circuits are 
coupled by including a portion of the first-men 
tioned inductance in the tuned plate circuit 
Whereby this portion is common to both tuned 
Circuits. 
The invention will be better understood from 

the following description taken in connection 
with the accompanying drawing in which 

Figure 1 is a circuit diagram of a portion of a 
television receiver embodying our invention, and 

Figures 2 and 3 are circuit diagrams showing 
modifications of the circuit shown in Fig. 1. 

Referring to Fig. 1, there are shown the last 
I. F. amplifier , the second detector 2, and the 
first video anplifier 3 in a television receiver of 
the Superheterodyne type. The amplifier tube 
is of any suitable type Such as a pentode having 
the usual cathode and grid electrodes and a 
plate 4. 
The detector 2 is of the push-pull type and 

preferably comprises two diodes 6 and 7, the 
diode 6 having a cathode 8 and a plate 9, and the 
diode having a cathode and a plate 2. 
In the Specific circuit illustrated, the diodes 6 

and 7 have their plates 9 and 2 connected to 
opposite ends of an inductance coil 3. The 
Center point of the coil 3 is connected to ground. 
This center point is also connected to the cathodes 
8 and through an output resistor 4. 
In accordance With our invention, the I. F. 

amplifier and the Second detector are coupled in 
the following manner: 
The plate 4 of the amplifier A is connected 

through a variable inductance coil 6 and a block 
ing condenser to a point 5 on the coil 3, 
preferably to a point intermediate the center 
point and one end of the coil. 

Plate voltage for the amplifier tube may be 
supplied through a choke coil 8 connected to 
the junction point of coil 6 and condenser 7. 
The plate voltage supply includes the usual filter 
resistor 9 and filter condenser 2. 

Resistors 22 and 23, which may be omitted, are 
provided for damping purposes as Will be ex 
plained later. 
The above-described coupling circuit includes 
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two tuned circuits. One of these circuits, which amplifier in a different way. In the two figures, 
may be referred to as the primary circuit, may 
be traced from the plate 4 through coil 6 and 
condenser 7, through a portion of coil 3 to 

5 ground, and from ground through the output or 
plate capacity of the tube indicated at 24, back 
to the plate 4. This circuit preferably is tuned 
to the desired frequency by adjusting coil 6, 
this coil preferably being provided with a linow 

10 able magnetic core such as a magnetite core. 
The Second tuned circuit, Which may be re 

ferred to as the secondary circuit may be traced 
from ground through the upper half of coil 3, 
through the input capacities of diodes 3 and , 

15 which are indicated at 26 and 2, respectively, 
and through the lower half of coil 3 back to 
ground. 
The Secondary circuit preferably is tuned to 

the desired frequency by means of a movable 
20 core of magnetic material such as magnetite. 

The primary and secondary circuits are tuned 
approximately to the same frequency and cou 
pled the proper amount to provide a substan 
tially flat-topped band pass selectivity curve 

25 whereby the I. F. carrier and its video side bands 
are Supplied to the Second detector. It will be 
noted that the only coupling between the pri 
mary and Secondary circuits is provided by that 
portion of coil 3 which is common to the two 

30 tuned circuits. The correct amount of coupling 
may be provided very easily merely by connect 
ing the lead from blocking condenser to the 
proper point on coil 3. The capacity of con 
denser T is immaterial so long as it is great 

35 enough to make the condenser have a negligible 
impedance at the frequencies involved. 
The video signals appear across the output 

resistor 4 and are supplied to the video ampli 
fier 3. It will be understood that the interme 

40 diate frequency carrier wave does not appear 
aCrOSS resistor f4 as it has been balanced out. 
In Order to obtain the desired flat top on the 

Selectivity curve for the two tuned circuits, it is 
usually desirable to include a damping resistor 

45 in one of the tuned circuits. In Fig. 1 this damp 
ing is provided by resistor 23. As will be under 
stood from the description of the circuit shown 
in Fig. 3, the damping may be provided by a 
resistor across coil 3 in place of resistor 23, or 

50 resistors may be utilized in both the primary cir 
cuit and the secondary circuit. 
The resistor 22 is not essential but it is de 

sirable in order to avoid a “hump' on one side 
of the selectivity curve caused by resonance in 

55 the circuit traced from ground, through filter 
condenser 2, resistor 22, coil 8, blocking con 
denser 7, and through the coupling portion of 
coil 3 back to ground. 

It will be noted that since the blocking con 
60 denser is connected to the coil 3 at a point 5 

away from the mid-point of the coil, the circuit, 
tends to be unbalanced a certain amount. The 
balance of the circuit is restored to a large extent 
by locating the magnetic core which tunes coil 

65 f3 on that half of the coil which is opposite the 
half to which condenser T is connected. 
For example, as indicated by conventional 

Symbols in Fig. 1... if the tap 5 is on the upper 
half of coil 3, the movable magnetic core is 

70 positioned in or adjacent to the lower half of 
coil 3. Preferably, for the best balance, the 
COre extends from the lower end of the coil f3 
about halfway into the lower half of the coil. 
In Fig. 2 the circuit is similar to that in Fig. 1 

except that the plate voltage is supplied to the 

like parts are indicated by the same reference 
numerals. 
In Fig. 2 an operating voltage is supplied to 

the plate 4 through a plate resistor 3. While 
this requires a higher plate voltage than does 
the circuit in Fig. 1 because of the voltage drop 
in resistor 3, it is preferable, from one view 
point since there are no undesirable resonant ef 
fects to be corrected. The necessary damping 
for the coupled tuned circuits is provided in the 
primary circuit by the plate resistor 3. 
A preferred embodiment of our invention is 

shown in Fig. 3, like parts in FigS. 1, 2 and 3 
being indicated by the same reference numerals, 
The two circuits are the same except for the 
features which will now be discussed. 

Fig. 3 shows the preferred way of Supplying 
voltage to the plate of amplifier . It is Sup 
plied through a resistor 36 which is connected 
to the junction point of coil 6 and condenser 

. Since this is a point having lower impedance 
to ground than the plate 4, the resistance of 
resistor 36 may be less than that of resistor 3 
whereby less plate voltage may be supplied from 
the plate voltage supply. As in Fig. 2, there are 
no undesirable resonant effectS. 

It is preferred to provide the necessary damp 
ing for the tuned circuits by means of a resistor 
32 connected across the coil 3. 
In place of the separate diode tubes 6 and 7, 

a single tube 3 containing two sets of diode ele 
ments may be utilized. The tube 37 contains 
a cathode 38 and cooperating plate 39, and a 
cathode 4 and cooperating plate, 42. The cath 
odes are indirectly heated, the heating circuit be 
ing provided with a suitable filter condenser 43. 

In this particular circuit the cathodes 38 and 
4, instead of the plates, are connected to oppo 
site ends of the coil 3 whereby the output sig 
nal has the desired polarity, thus avoiding the 
use of a polarity reversing amplifier. The plates 
39 and 42 are connected together, an output re 
sistor 44 being connected between the plates and 
ground. 
The Video signal appearing across resistor 44 

may be supplied to the video amplifier through a 
coupling condenser 46 and a coil 47 which res 
onates with the input capacity of the tube 3 at 
the high frequency end of the amplifier fre 
quency range to extend the frequency range. A 
damping resistor 48 is shunted across the coil 47. 
Automatic volume control may be provided by 

means of a connection from the diode plates 
39 and 42 to the control grids of preceding tubes 
through a resistor 49 and a conductor 5?, a 
condenser 52 having such capacity as to give 
the desired time constant. 
We claim as our invention: 
1. In a Superheterodyne receiver, an interme 

diate frequency amplifier having a plate elec 
trode, a push-pull second detector, said detector 
having an input circuit, which includes an in 
ductance coil, the mid-point of said coil being 
connected to ground for signal frequencies, a con 
nection from said plate electrode to a point on 
said coil other than said mid-point, said con 
nection including an inductance coil and a block 
ing condenser in series, and means for applying 
an operating Voltage to Said plate electrode, the 
circuit including said last mentioned coil, a por 
tion of said first-mentioned coil and the output 
capacity of said amplifier being tuned to a cer 
tain frequency, and the circuit including said 
first-mentioned coil and the input capacity of 
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said detector being tuned at least approximately 
to said certain frequency, the coupling between 
said tuned circuits which is provided by said coil 
portion being such as to produce a substantially 
flat topped selectivity curve. 

2. The invention according to claim 1 charac 
terized in that said means for applying an Oper 
ating Woltage to said plate electrode comprises a 
plate resistor which is connected between a. 
Source of plate Voltage and the junction point of 
said second-mentioned coil and said blocking 
condenser. 

3. The invention according to claim 1 charac 
terized in that a damping resistor is connected 
across said first-mentioned coil. 

4. In a superheterodyne receiver, an interme 
diate frequency amplifier having an output elec 
trode and a certain amount of output capacity, 
a Second detector comprising a pair of rectifying 
devices connected in push-pull relation by means 
of an inductance coil having its mid-point con 
nected to ground for Signal frequencies, said de 
tector having a certain amount of input capac 
ity, a connection from said output electrode to a 
point on said coil removed from said mid-point, 
Said connection including an inductance coil and 
a blocking condenser in series, means for apply 
ing an operating potential to said output elec 
trode, the circuit including said last coil, a por 
tion of said first coil and said output capacity 
forming a tuned primary circuit, said first coil 
and said input capacity forming a tuned sec 
Ondary circuit, said tuned circuits being so tuned 
and coupled as to form a band paSS filter. 

5. In a Superheterodyne receiver, an interme 
diate frequency amplifier having an output elec 
trode, a pair of detecting devices connected in 

3 
push-pull relation to form a push-pull second 
detector, each of said devices having a pair of 
cooperating electrodes, the input circuit of said 
push-pull detector including an inductance Coil 
having one end connected to one electrode of 
one of said pairs of electrodes and having the 
other end connected to one electrode of the other 
of said pairs of electrodes, the mid-point of said 
coil being connected through an output resistor 
to the other electrodes of said pairs of electrodes, 
said coil and the input capacity of said detecting 
devices forming a tuned secondary circuit, means 
including an inductance coil for connecting said 
output electrode to a point on said first coil which 
is on one side of said mid-point whereby said 
second coil, a portion of said first coil and the 
output capacity of said amplifier forming a tuned 
primary circuit, said primary and Secondary cir 
cuits being so tuned and damped and being so 
coupled through Said coil portion as to form 
a band pass filter having a pass range in the 
region of Said intermediate frequency. 

6. The invention according to claim 5 charac 
terized in that said second inductance coil is 
tunable for tuning said primary circuit. 

7. The invention according to claim 5 charac 
terized in that tuning means is provided for vary 
ing the inductance of said first coil whereby said 
Secondary circuit may be tuned, said tuning 
means comprising a core of magnetic material 
positioned adjacent to that end of said first coil 
which is on the opposite side of said mid-point 
from the point to which said output electrode 
is connected. 

GUSTAVE L. GRUNDMANN. 
HORACE CLIFFORD ALLEN. 
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