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Application March 18, 1936, serial No. 69,468 
Claims. 

The present invention relates to amplifiers and 
more particularly to amplifiers of the electric dis 
charge type comprising a series of cascade con 
nected amplifier tubes for Sound recording and 
the like which require calibration or adjustment 
prior to use. 

In the operation of such amplifiers it is de 
sirable to apply thereto a sound signal or audio 
frequency oscillations from a suitable source and 
then to adjust the amplifier characteristic such 
as the ground noise level, for example, in a re 
cording amplifier, whereby it is in condition for 
Operation. 

It is an object of the present invention to pro 
vide an audio frequency amplifier having an am 
plifier stage which may be adjusted to produce 
a calibrating signal or oscillations, thereby elim 
inating additional signal sources heretofore pro 
vided for calibration purposes. . 

It is also an object of the present invention to 
provide an audio frequency amplifier having an 
amplifier stage, the input, and output circuits of 
which may be intercoupled to produce oscilla 
tions, and having means for simultaneously in 
creasing the anode potential and decreasing the 
Output signal potential, whereby the converted 
stage is adapted to produce calibrating Oscilla 
tions in the amplifier system of which the stage 
forms a part. 
In accordance with the invention, the ampli 

fier and calibrating signal generator stage may be 
provided in an amplifier system preceding that 
portion of the amplifier System in which the calli 
brating adjustments are made in the presence of 
a fixed predetermined signal. 
amplifier and signal generator stage is preferably 
located in the input stage. Of the amplifier or ad 
jacent thereto. 
By providing an amplifier stage and oscillator, 

the amplifier characteristic may be measured at 
a frequency or a plurality of different frequencies, 
depending upon the range of operation of the os 
cillator stage, which is preferably tunable over 
a pre-determined signal range. In order that a 
minimum of apparatus may be used and in order. 
that the calibrating signal generator may be in 
cluded in the usual Sound amplifier Such as that 
used for sound recording purposes, output cir 
cuit is preferably impedance coupled with the im 
pedance coupling means, forming part of a signal 
voltage divider to maintain the OScillator Output 
within limits suitable for control in the amplifier 
and in order to prevent overloading the outpu 
stages of the amplifier. . . . 

Accordingly, it is an object of the invention to 
l, 

Accordingly, the 

(C. 250-36) 
provide an improved switching System for the 
output, circuit of an audio frequency amplifier 
whereby the same may provide normal impedance 
coupling and a pre-determined potentiometer Out 
put connection when the input and output circuits 
thereof are coupled for the production of oscil 
lations. 
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, Fig. 1 is a schematic circuit 

diagram of an audio frequency amplifier adapt 
ed for recording sound signals and embodying 
the invention, and 
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Fig. 2 is a similar schematic circuit diagram 
of a modification of the amplifier shown in Fig. 
1, also embodying the invention. 

Referring to Fig. 1, a microphone, or other 
Source of signals S, is connected to the input trans 
former 6 of an audio frequency amplifier having 
a first stage electric discharge amplifier device, 
the grid 8 of which is connected to the secondary 
9 of the input transformer and the anode O. of 
which is connected through an output, coupling 
resistor and a source of anode potential 2. 
The anode and grid circuits are completed to the 
cathode 3 through ground connections 4, 5 and 
6, the ground connection 5 including a bias 

source of potential 7 for the grid 8, and the 
ground connection 4 being connected to the neg 
ative terminal of the anode Supply source 2. 

Both the grid and the anode circuits are pro 
vided with switching means for changing the am 
plifier device from its normal function in the 
amplifier stage to an oscillator for producing os 
cillations at a fixed pre-determined frequency or 
variable range of frequencies within the operat 
ing range of the amplifier. 
In the present example the grid circuit indi 

cated at 2) and including the Secondary 9 of the 
input transformer is connected with the bias 
source through the grid circuit switching 
means comprising a switch arm 2 movable be 
tween a contact 22 and a contact 23, the contact 
22 being connected with the bias source 7 
through a negative bias. Supply lead indicated 
at 24. 
When the arm 2 of the switch is moved at the 

alternate connection 23, the grid circuit is ar 
ranged to include the secondary 25 of an oscilla 
tion coupling transformer 26, and the cathode 
connection is completed through a lead indicated 
at 27. The secondary 25 is tunable by a shunt 
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2 
capacitor 28, which may be variable, as indicated, 
to provide a relatively wider frequency range of 
adjustment for the tuned circuit, thereby formed 
with the secondary 25. A grid leak and con 
denser 29 and 30, respectively, are provided in 
the grid circuit in connection with the trans 
former 26 to supply bias to the grids 8 when Op 
erating as an oscillator. 
When the SWitch is set for the production of 

oscillations and the connection between 2 f and 23 
is completed, the grid circuit may be traced from 
the grid 8 through the grid circuit 20, including 
the secondary 9, the switch arm and contact 2 
and 23, respectively, the grid leak and condenser 
combination 29 and 30, the tuned grid circuit 
25-28 and the cathode return lead 27 to the 
cathode 3. The latter may be heated by any 
suitable means, such as a battery indicated 
at 3. 
The anode circuit Switching means comprises 

a similar switch arm 32 and contacts 33 and 34, 
the former providing connection for the anode 
circuit, 35 from the anode 0 to the anode end 
36 of the coupling resistor f. At the same time, 
the contacts 32 and 33 Serve to short circuit a 
series resistor 37 arranged to be inserted in series 
between the anode and coupling resistor to pro 
wide a potentiometer output connection for the 
anode circuit, the output tap point of Which is 
indicated at 38 and which is coupled to the SLC 
ceeding stage through any suitable means, such 
as a coupling capacitor 39 and the usual grid cir 
cuit resistor 40. In the present example the re 
sistor 40 is provided with a variable tap connec 
tion 4 for the grid 42 of the succeeding amplifier 
device 43, the grid circuit of which is completed 
through connection with the bias supply lead 24 
and the ground 15, the cathode 44 being con 
nected in parallel with the cathode 3 by leads 
not shown for the purpose of simplifying the 
drawing. 
The amplifier device 43 is provided with an 

output anode 45, which is coupled to an output 
coupling resistor 46 and coupling capacitor 47 
with a coupling transformer 48 for the remainder 
of the amplifier indicated in the rectangle 49, a 
plurality of amplifier stages being indicated by 
the device 50. The output connection for the 
amplifier 43 is indicated by the lead 5, which is 
connected with the primary 52 of the transformer 
48 and is completed to the cathode through con 
nection with the ground 4. 
The amplifier 49 is provided with adjustment 

means indicated at 53, which may be any means 
for changing the operating or frequency charac 
teristic thereof such, for example, as means to 
reduce the ground noise level or other calibrating 
means for the operation of which a calibrating 
signal is required to be applied to the amplifier. 
A recording or other Suitable output device is 
connected to the amplifier and is indicated at 54. 

It Will be noted that the anode circuit for the 
device 43 for the supply of direct current poten 
tials is connected through a lead indicated at 55 
With the source of anode potential f2 in common 
With the anode circuit, 35 for the device . The 
alternate anode circuit connection for the device 
T provided by the switch connection 32-34 is 
completed also to the potential source 2 through 
the primary 56 of the transformer 26 and serves 
to provide a feed-back connection from the anode 
O to the grid 8, the anode current being permit 

ted to flow through the primary winding, which 
has a relatively low resistance to anode current 
flow as compared with the coupling resistor . 

2,121,434 
Accorgingly, the anode potential on the combined 
amplifier and oscillator device is materially in 
creased for the production of oscillations, while 
at the same time, by the introduction of the 
series resistor 37, the output signal potential is 
reduced as applied to the succeeding stage or 
volume control device 40-4, whereby the latter 
may be adjusted to prevent over-loading the suc 
ceeding amplifier stages within the limits of its 
control range. 
The switch means is preferably of unitary con 

struction providing a connection between the 
movable arm 32 and the movable arm 2, as in 
dicated by the dotted connection 57. With this 
arrangement, the grid and plate circuits are si 
multaneously changed from amplifier operation in 
the positions shown to the alternate oscillator 
position, providing a coupling to the transformer 
26. When the oscillator is providing OScillations 
the same may be adjusted in frequency by ad 
justment of the tuned oscillator secondary cir 
cuit, and in the present example, by adjustment 
of the capacitor 28. 

It will be seen that the oscillator connection 
provides that the resistors 37 and are con 
nected in series across the primary winding 56 
and that the output connection 38 is in effect a 
tap on an intermediate point of the potentiom 
eter, thus formed, while for amplifier operation 
the full voltage output is taken from the re 
sistor if alone through the coupling capacitor 39, 
thereby rendering the amplifier normally efficient 
for the transmission of Signals but for the pro 
duction of oscillation, causing a material reduc 
tion in the output, while at the same time pro 
viding strong oscillations through the operation 
of increasing the anode potential, as hereinbefore 
described. 
When adjusted for amplifier operation signals 

picked up by the microphone are suitably ampli 
fied and applied to the recording or output device 
54, while for calibration operation the amplifier 
stage including the device T is adjusted for the 
production of pre-determined oscillations within 
the amplifier range and the same are applied to 
the amplifier which may then be adjusted in the 
presence of such signals for most effective oper 
ation through any adjusting means, Such as the 
element 53 indicated in the drawing. 

Referring now to Fig. 2, an amplifier stage just 
preceding a power amplifier is shown with the 
provision for generating oscillations whereby the 
amplifier characteristic may be determined at any 
time. 
In the present figure a power amplifier is in 

dicated at 60 and is provided With a driver or 
pre-amplifier stage, including an electric dis 
charge amplifier device 6. The device 6 is pro 
vided with a control grid 62 coupled to an input 
circuit 63 through a coupling transformer 64 
and is arranged to receive biasing potential from 
a fixed source 65 or from a grid leak and con 
denser combination 66 through a selector switch 67, the arrangement being substantially the same 
as in the preceding figure and providing for a 
tuned coupling transformer secondary circuit 68 
to be included in the ground circuit for oscillator 
operation. The output anode circuit differs 
therefrom, however, and includes a switch 69 
providing alternate connection for the anode cir 
cuit 70 to a potential source 7 f, through either 
the primary 72 of the coupling transformer T3 
or through a coupling resistor 74 whereby the full 
output potential for either oscillator or amplifier 
operation is supplied to the coupling capacitor 75 
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and to the output volume control device 76. The 
volume control device is coupled to the power am 
plifier through a suitable coupling transformer 
77 and the circuit is grounded as indicated at 8. 
The switches 67 and 69 are interconnected for 
simultaneous operation by the mechanical con 
nection indicated at 8. 

In this system the reduced signal Output for 
the oscillator is provided by the potentiometer 
device 76, the contact 79 of which is connected 
to the high potential end 80 thereof by switch 
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means 8 operable with the switches 67 and 69 
when they are closed to permit normal amplifier 
operation, thereby restoring the full output from 
that established by adjustment of the contact 
79 when calibrating the amplifier 60. 
This arrangement is desirable when, from time 

to time, it is necessary to test an amplifier with 
out including a pre-amplifier and permits the 
use of the combined amplifier and calibrating 
signal generating stage at an intermediate point 
in an amplifier system and, by reason of the 
adjustment of the frequency range of the OScil 
lator, the output response characteristic of the 
amplifier to be tested may be determined over 
a relatively wide range of frequencies, depending 
upon the frequency range to be covered by the 
tuned circuit 68. - 
The present circuit has the further advantage 

that the signal volume or output level for the 
Oscillator may be adjusted independently of the 
output level for amplifier operation, the full out 
put, being taken for the latter, while at the same. 
time the anode potential is increased to insure 
operation of the device as an oscillator with in 
creased anode potential, since the resistance of 
the primary 72 is normally lower than the resist 
ance of the coupling resistor 74. 
In any case, it is desirable that the input and 

output circuits, be simultaneously adjusted by 
common means and that the output connection 

connection when generating oscillations and pref 
erably with adjustable control as in the circuit 
of Fig. 2. Furthermore, the anode circuit switch 
ing means provides for the feed-back connection 
through a low resistance coupling device. across 
which the output potentiometer means is con 
nected. 
In the grid circuit it will be noted that the high. 

potential side of the circuit is not changed and 
that the switching is provided in the low po 
tential side thereof, thereby to have a minimum 
of high frequency losses in a high fidelity cir 
cuit as may be used for recording purposes. 
We claim as our invention: 
1. In a sound recording electric discharge am 

lifier, an annplifier stage including an electric 
discharge amplifier device, Switching means for 
coupling the input and output circuits of said 
stage to produce oscillations, tuning means there 
for for causing said oscillations to fall Within 
the frequency range of operation of said ampli 
fier and means for reducing the amplitude of said 
Oscillations to a pre-determined level in response 
to the actuation of said Switching means, and 
means for impressing said reduced amplitude os 
cillations upon the remainder of said amplifier. 

2. In an audio frequency amplifying System, 
means for establishing a calibrating signal there 
for having a pre-determined frequency range 
Within the frequency range of operation of said 
amplifier, said means comprising an amplifier 
stage having a relatively high resistance anode 
output circuit, a relatively low resistance feed 

back coupling circuit, means for causing said 
last-named circuit to be selectively connected 
to said output circuit, and means in said out 
put circuit for reducing the amplitude of Oscilla 
tions derived from said amplifier and controlled 
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by said last-named means to be connected effec 
tively in circuit thereby. 

3. In an audio frequency amplifying System, 
the combination with an amplifier portion to be 
calibrated and a pre-amplifier portion therefor, 
of an electric discharge amplifier stage in said 
pre-amplifier portion, tunable means for coupling 
the input and output circuits of said amplifier 
stage to produce oscillations in said stage, means 
for conducting said oscillations therefrom at a 
reduced amplitude level and Switching means for 
controlling said coupling and last named means. 

4. The combination with an audio frequency 
amplifier stage having an input circuit and an 
output circuit, of means providing a tunable feed 
back coupling connection between said input 
circuit and said output, circuit, means for con 
jointly rendering said last named means effec 
tive and reducing the signal output from said 
stage, said last named means comprising an anode 
coupling resistor, a second resistor in series there 
With at the anode end thereof, a signal output 
connection at the anode end of said first named 
resistor, and switching means for connecting 
Said output circuit to said first-named means and 
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inserting said second named resistor in series 
with the first named resistor, thereby to increase 
the anode potential on said device and to reduce 
the signal output therefrom. 

5. In an audio frequency amplifier, an ampli 
fier. Stage Cornprising an electric discharge device 
having grid, cathode and anode electrodes, signal 
input and bias potential supply means connected 
between said grid and cathode, an output circuit 
including anode potential supply means connect 
ed with the anode, an output coupling resistor, 
a tunable feed-back coupling device, means for 
Connecting Said resistor and coupling device se 
lectively into said output circuit, said coupling 
device having a lower, resistance than that of 
the coupling resistor, and means providing a 
Selective circuit connection for said grid through 
said input circuit with said coupling device to 

35 

45 

the exclusion of said bias supply means, whereby 
said grid and anode are coupled for the produc 
tion of Oscillations. 

6. A Self calibrating electric discharge audio 
frequency amplifier comprising, in combination, 
an amplifier portion having means for controlling 
the operation thereof whereby said portion may 
be calibrated, and means in said amplifier pro 
viding a preceding amplifier stage having a con 
nection for Operation as an audio frequency oscil 
lator, means fortuning said last named stage to 
produce Oscillations of a pre-determined audio 
frequency, and means for reducing the output 
therefrom to a pre-determined adjusted value in 
response to the adjustment for oscillator opera 
tion. 

7. A self, calibrating electric discharge audio 
frequency amplifier comprising, in combination, 
an amplifier portion having means for control 
ling the operation thereof whereby said portion 
may be calibrated, and means in said amplifier 
providing a preceding amplifier stage having a 
connection for operation as an audio frequency 
OScillator, means for tuning said last named stage 
to produce OScillations of a predetermined audio 
frequency, means for reducing the output there 
from to a predetermined adjusted value in re 
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sponse to the adjustment for oscillator opera 
tion, said last named means including a resistor 
capacitor impedance coupling network for the 
output of said stage and a feed-back coupling 
transformer having a primary Winding, and 
switching means for connecting the Output cir 

A : . 

cuit of said stage through said primary winding 
in shunt relation to at least One of said resistor 
elements of the output coupling network. 

MILFORD S. KLENEDNS. 
OLIN B. GUNBY. 
HERBER BELAR. 
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