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The present invention relates to detector-OS 
cillator coupling systems for radio ireceiving ap 
paratus and the like, and more particularly it 
relates to a system for coupling an oscillator or 

5 source of oscillations to a diode type of rectifier 
or detector in radio receiving apparatus and the 
like. 

It is an object of the present invention to 
provide an improved system for Coupling an OS 

10 cillator or source of oscillations to a detector of 
the diode rectifier type. 

It is also an object of the present invention 
to provide an improved detector-oscillator SyS 
tem for radio receiving apparatus and the like, 

l5 wherein an oscillator may effectively be coupled 
to a diode type of rectifier or detector without 
rectification of the oscillations therefrom. 

It is a still further object of the present in 
wention to provide an improved oscillator Cou 

20 pling system for a diode type rectifier or detector 
in a radio receiver having an automatic Volume 
control system connected with the diode recti 
fier, which prevents the oscillator from unduly 
operating the automatic volume control System 

25 in the absence of received signals. The invention has particular application to 
radio receivers adapted for modulated and un 
modulated continuous wave reception, and in the 
reception of unmodulated continuous Wave sig 

30 nals has particular application to the second 
detector of a Superheterodyne receiver to pro 
duce the desired beat note. 

In providing a radio receiver for both modul 
lated and unmodulated continuous Wave signals, 

35 it is desirable that automatic volume control 
means be provided for modulated wave recep 
tion, such as broadcast signals, while the same 
may be rendered ineffective for slow Speed con 
tinuous wave signals. It is desirable that the 

40 receiver be adapted for "stand-by' operation in 
association with a transmitter, for example, SO 
that it may rapidly be put into and out of Op 
eration. With modern heater type Cathodes this 
involves more than merely turning off and on 

45 the appartus. 
It is, therefore, a still further object of the 

present invention to provide an improved radio 
receiver which is adapted for modulated and 
unmodulated continuous Wave reception and 
Which has the improved features above enu 
merated, including the improved coupling Sys 
tem for a, beat frequency oscillator With the Sec 
ond detector, improved stand-by switching 

55 means, and improved automatic volume con 

50 

(C. 250-20) 
trol Selector means for unmodulated continuous 
Wave operation. 
The invention will, however, be better under 

Stood from the following description when con 
Sidered in connection with the accompanying 
drawing and its scope will be pointed out in the 
appended claims. 
In the drawing, the figure is a schematic cir 

Cuit diagram of a Superheterodyne receiver em 
bodying the invention. m 

Referring to the drawing, 5 is a second de 
tector of a Superheterodyne receiver having the 
usual radio frequency amplifier tube 7, com 
bined detector-oscillator tube 9, and intermedi 
ate frequency amplifier tube , said last named 
tubes being Suitably coupled in any well known 
manner through Coupling means indicated at 3, 
5 and . In the last named coupling means 

the control grid and cathode circuits only are 
Outlined for the purpose of simplifying the draw. 
ing, the grid leads of the radio frequency am 
plifier, combined detector-oscillator and inter 
mediate frequency amplifier being indicated, re 
Spectively, at 9, 2 and 23, while the cathode 
leads of the same tubes are indicated at 25, 2 
and 29, respectively. A variable resistor 70 in 
circuit with the leads 25 and 29 to ground serves 
as a manual Sensitivity control means for the 
receiver. 
The second detector is provided with an ampli 

fier portion and a rectifier portion, the amplifier 
portion comprising a cathode 3, a control grid 
33 and an output anode 35. In the present ex 
ample, the tube is of the pentode type and fur 
ther comprises a screen grid 37 and a suppressor 
grid 39. A heater for the cathode is indicated 
at 4. 
The detector portion comprises two diodes 43 

and 55 associated with the cathode 3f, the diode 
43 being utilized as the detector and automatic 
Volume control diode, and for that purpose be 
iing connected with the preceding intermediate 
frequency amplifier through a tuned input cir 
cuit 47 comprising the secondary of theinterstage 
coupling transformer 49. In the present exam 
ple the combined detector amplifier is of the dou 
ble-diode pentode type and may be considered as 
an RCA 6B7 type of tube. 
The tuned input circuit is completed through 

a filter resistor 5, a lead 53, a volume control 
resistor 55, and the cathode through a return 
lead 5. The rectified or detected signal and the 
direct current component thereof appear across 
the resistor 55. The resistor is suitably tapped 
at 59 and provided with a connection 6 to sup 
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ply automatic volume control potentials to the 
leads 9, 2 and 23, the connection being made 
through suitable two point switches indicated at 
63 and 65, as shown. 

It will be noted that the switches 63 and 65 
are provided with contacts 6 for connecting the 
leads f 9, 24 and 23 to a point 69 adjacent to the 
cathode 3, whereby no automatic volume con 
trol potentials are available for said leads. With 
this alrangement the radio frequency amplifier 
7, the combined oscillator-detector 9 and the 
intermediate frequency amplifier may selec 
tively be placed under automatic volume control 
of the diode rectifier or detector or may be placed 
under manual control only by means of the sen 
sitivity control device 3 of the receiver. 
The rectified signal available across the resistor 

55 is impressed upon the control grid 33 through 
a shielded connection lead having a variable 
potentiometer tap connection 3 with the resistor 
55. A coupling condenser 5 is provided in the 
lead and a connection to ground through a 
bias supply resistor it is made with the lead i, 
whereby a fixed biasing potential is placed upon 
the control grid 33 from a suitable Source Such as 
a self bias resistor 9 in the cathode lead 57. 
The audio frequency output from the amplifier 
portion is then supplied to other amplifier means, 
indicated at 8, through an output anode lead, 
indicated at 33, for supplying amplified signals to 
a suitable output or loudspeaker device indicated 
at 85. As the amplifier means per Se does not 
concern the invention, further description thereof 
is not believed to be necessary. 
The biasing potential available acroSS the Self 

bias resistor 29, or other suitable source for the 
control grid 33, is also applied to the second diode 
anode 35 and, in the present example, is readily 
applied thereto by connecting the same to ground 
through a lead 87 and a coupling resistor 89. 

It has been found that with this circuit ar 
rangement, oscillations or Signal voitage from any 
other source may be impressed upon the Second 
diode anode 45 and will modulate the signal in 
put through the circuit 47 on the first diode anode 
A3, so that the combined output will appear in the 
output coupling resistor 55 and will be suitably 
amplified by the amplifier portion of the tube. 
Advantage may be taken of this feature in Vari 
ous circuits, involving mixing two signals through 
the diode rectifier tube. 

It will be noted that the second diode anode, on 
which the signals to be mixed are impressed, is 
connected through the coupling impedance 89 
With a source of potential negative with respect 
to the cathode, by a difference Sufficient to pre 
vent rectification of the Oscillations impressed 
thereon. In the present example, the Second Or 
mixing diode 45 is negative with respect to the 
cathode by the same amount as the control grid 
33. Suitable values for the various resistors are 
as follows: Resistor 5 equal to 60,000 ohms; 
resistor 55 equal to 250,000 ohms, total; resistor 
79 equal to 4,000 ohms; resistor 89 equal to 50,000 
ohns and resistor equal to 2 negohms. 
In the present example, for unmodulated con 

tinuous Wave reception, an oscillator of suitable 
construction is provided, as indicated at 9, anode 
current being Supplied to the oscillator tube 93 
through a Supply lead 95 and output oscillations 
being taken from the output anode circuit, indi 
cated at 9, through a shielded lead 99 in Which is 
inserted a suitable coupling condenser pref 
erably variable, as indicated, to control the oscil 

2,085,405 
lator output. The oscillator is energized by clos 
ing the plate supply lead through a series switch 

3 Whereupon Oscillations at the interimediate or 
other selected frequency are supplied through the 
coupling condenser and the Supply lead 99 to 
the second or mixing anode 35 across the imped 
ance of the coupling resistor 89. 
Any suitable source of oscillations may be en 

ployed for supplying the mixing anode 45. In the 
present example, the oscillator shown, provides a 
beat frequency for unmodulated continuous Wave 
reception. The coupling with the Signal circuit 
is, in any case, provided by the mixing diode anode 
45 associated with the signal rectifier anode 33 
and the Cathode 3:. 
An advantage of the present mixing System in 

connection With an automatic volume control cir 
cuit Will be apparent from the fact that, in the 
absence of received signals, oscillations impressed 
upon the signal diode may not be rectified and 
appear effectively across the resistor 55 and to 
be applied to the radio frequency and other ampli 
fiers to reduce the gain therein. It has been 
found that by coupling to the auxiliary diode 
anode in the manner shown, the oscillator signals 
have less effect upon the automatic Volume con 
trol System in the absence of received Signals, 
whereby the receiving apparatus is maintained at 
a high degree of sensitivity as is normal for a 
receiver with automatic volume control means, 
but without additional signal input from another 
SOUCe. - 

Stated in other words, it has been found that 
coupling to the auxiliary diode anode while main 
taining the same at a suitable negative potential 
With respect to the cathode, is effective to mix the 
two signals without rectification of the oscillations 
impressed on said diode anode. 
The System thus described has many advan 

tages in radio receiving apparatus and the like, for 
supplying modulation signals or oscillations to a 
diode type of rectifier in a Signal circuit. The 
present system as described has the advantage 
that the osciliator may readily be placed in Opera 
tion by closure of the switch 3 and when out 
of operation has substantially no effect upon the 
normal operation of the receiving System. 
The power Supply unit for the receiver includes 

a full-wave rectifier device 5 having anodes 
and 9 connected with the terminals of a high 
voltage secondary winding on the power 
supply transformer 3, . The full-wave center 
tap connection 5 for the secondary is con 
nected to ground through a “stand-by' switch 
it. The cathode 29 of the rectifier is supplied 
with filament potential from a secondary wind 
ing 2 to which is connected the filter choke coil 
23. This may be the loudspeaker field winding. 
The potential divider resistor is indicated as 

comprising three sections f25, 27, 29, all being 
connected in series betweein the choke coil 23 
and ground. The transformer 3 is also provided 
With a Secondary Winding indicated at 33 for 
Supplying the filaments and heaters of the re 
ceiving apparatus throughout and the trans 
former receives power through the primary indi 
cated at 33. 
The Screen grid 3 of the combined detector 

amplifier 5 is connected through a supply lead 35 
With a tap point between the resistor sections 2 
and 29, while the Supply lead 95 for the oscillator 
is connected to a tap point between the resistor 
Sections 25 and 27, the tap points being for the 
purpose of Supplying a lesser potential than the 
full potential of the Supply means, as is well 
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2,085,405 
known. The full plate supply for the intermedi 
ate frequency amplifier is taken through a 
supply lead 3; connected with the positive Out 
put terminal of the supply means indicated at 
39. 
The power supply arrangement is Such that 

with the receiver energized, the cathodes are 
maintained in an operating condition as a load 
on the power transformer 3, while the plate po 
tential is removed by opening the center tap con 
nection for the high voltage secondary through 
the “stand-by' switch . Therefore, opera 
tion of the stand-by switch instantly places the 
receiver in condition for operation or renders it 
instantly inoperative to receive signals aS is de 
sired. 
From the foregoing description, it Will be seen 

that an improved receiver is provided for modul 
lated and unmodulated continuous Wave signal 
reception by providing an improved OScillator 
coupling circuit in connection with the second 
detector of the diode rectifier type, providing all 
tomatic volume control potentials, and that the 
receiver is additionally provided with means for 

5 rapidly placing the oscillator and the receiver in 
a condition of full operation or non-operation, the 
change being effected by simple SWitching means, 
and that means are further provided for discOn 
necting the amplifier System from the automatic 
volume control means for unmodulated continu 
ous wave reception, the manual control means be 
ing depended upon for Volume control purposes 
in the reception of continuous wave signals. 
The double-diode pentode type of tube, such as 

5 an RCA 6B7, is preferably utilized with one diode 
as a signal rectifier and preferably without bias 
or delay potential, while the second diode is neg 
atively biased to prevent rectification, and con 
nected or coupled to a Source of oscillator voltage 
through a high resistance to ground, whereby no 
appreciable drop is caused in the normal Sensi 
tivity of the receiver due to rectification in the 
automatic Volume control circuit, nor loading 
on the driving or input transformer circuit foi 
the rectifier. As the Wiring to the beat Oscillator 
is not connected to the high potential side of the 
Signal diode circuit, radiation of high frequency 
energy to other circuits is minimized and no in 
crease in distributed capacity is caused in the 
tuned input circuit to the detector. 
This system is readily adapted for mixing two 

signals in differing channels. Wherein. One of the 
channels is provided With a diode rectifier. The 
System has the further advantages that it re 
quires no changes in grid bias potential on the 
tube operating as the mixer tube. The normal 
operating conditions and efficiency of the System 
is unimpaired by the introduction of the addi 
tional signal frequency and no circuit changes 
Such as circuit constants and Woltages are neceS 
sary to permit adapting a modulated Wave receiv 
er for reception of continuous Wave unmodulated 
signals. 
The present system, therefore, provides an ef 

fective means of combining a given Oscillator 
voltage and a signal voltage to produce, in con 
junction with a double diode amplifier device, a 
resultant beat voltage without undesired loading 
effects or re-radiation effects due to Wiring. 
We claim as our invention: 
1. The combination with an electric discharge 

amplifier device having a cathode and two diode 
anodes providing a double diode rectifier with 
said cathode, of means for applying Signal modul 
lated electrical oscillations to be rectified between 

3. 
one of said anodes and the cathode, means for ap 
plying unmodulated electrical oscillations at a 
differing frequency between the other of said 
anodes and the cathode, biasing means connected 
with said last named anode for preventing recti 
fication in connection with the cathode of said 
additional oscillations thereby, and an output cir 
cuit for said device. 

2. In a radio receiving system, the combina 
tion of an electric discharge annplifier device hav 
ing a cathode and two diode anodes adjacent 
thereto, a rectifier circuit including signal input 
means and a potential drop producing impedance 
means connected between the cathode and One 
Of Said anodes, means for deriving automatic 
Volume control potentials from said impedance 
means, means for deriving detected signals from 
Said in pedance means, an oscillator coupled to 
the other of said diode anodes, means for main 
taining Said last named anode at a negative po 
tential with respect to the cathode, operating cur 
rent Supply means for energizing the oscillator 
and amplifier including the cathodes of said os 
Cillator and amplifier, and means for deener 
gizing Said oscillator and amplifier while said 
Cathodes are energized. 

3. The combination with means providing an 
electric signal airplifying channel, of a signal de 
tector therein comprising an electric discharge 
device having a diode anode and a cathode, means 
for impressing Signals on said channel through 
Said detector, including a separate diode anode in 
Said detector adjacent to said cathode and first 
na:ned anode, coupling means in circuit with said 
Second anode, and means for impressing a nega 
tive biasing potential greater than the peak signal 
a.implitude Cn said second anode with respect to 
the Cathode, whereby said signals are prevented at 
all times from being rectified. 

4. In a radio receiving system, the combination 
With an electric discharge device having a cathode 
aid two rectifier anodes adjacent thereto, of 
Ileails for ingressing signals to be rectified on one 
of Said a:nodes, means for causing said anode to 
rectify Said signals, amplifier means for the rec 
ified signals, neans including a control circuit in 
Said Systein for utilizing the direct current com 
ponent of the Signal, means for impressing addi 
tional Siginals at a differing frequency on the other 
of Said anodes, and means for preventing said 
last-aaned anode from rectifying said last named 
Signals. 

5. En a Superheterodyne receiving system, the 
Combination with a second detector comprising a 
cathode and a diode anode adjacent thereto, of 
aia auxiliary OScillator, means for energizing said 
Oscillator, means for tuning said oscillator to pro 
duce a beat frequency with signals received by 
Said Second detector, and means for coupling said 
GSciliator to Said Second detector comprising a 
Second diode anode adjacent to said cathode and 
having a connection with said oscillator. 

6. In a Superheterodyne receiving system, the 
combination with a second detector comprising a 
cathode and a diode anode adjacent thereto, of 
an auxiliary oscillator, means for energizing said 
oscillator, means for tuning said oscillator to pro 
duce a beat frequency with signals received by 
said second detector, and means for coupling Said 
oscillator to said second detector comprising a 
second diode anode adjacent to said cathode and 
having a connection with said oscillator, Said OS 
cillator energizing means comprising a Source of 
anode potential, a source of cathode potential, 

5 

10 

30 

40 

45 

50 

55 

60 

65 

70 

75 



4 
and a switch for controlling the anode potential 
independently of the cathode potential. 

7. In a radio receiving System, the combination 
With a diode detector comprising a cathode and 
an anode, of a detector output impedance, an 
automatic Volume control circuit connected there 
With, and means for impressing upon said detector 
additional signals at a differing frequency from 
the signal frequency Without causing variation in 
the potential applied to said automatic volume 
control circuit, Said means comprising an oscil 
lator tunable to a frequency differing from the 
Signal frequency and having an output circuit, 
and ain additional diode anode adjacent to said 
Cathode of the detector and separate from said 
first named diode anode, said additional diode 

2,085,405 
anode being connected to said oscillator output 
circuit. 

8. In a radio receiving system, the combination 
With a signal rectifier of the diode type and an 
oscillator for producing a beat frequency with 
received signals, said oscillator being tunable, of 
means for coupling said oscillator to said rectifier 
Without appreciably affecting the tuning of said 
oscillator, said means comprising a second diode 
rectifier having a cathode in common with the 
first named rectifier and means for biasing said 
last named rectifier whereby it is prevented from 
rectifying signals received from said oscillator. 

ROBERT R. WELSH. 
JOHN D. REI). 


