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My present invention relates to improvements 
in audiometers which are devices, instruments, 
apparatus or systems used in conjunction with 
Suitable audio frequency reproducers of the air 
conduction type or bone conduction type to 
test the hearing characteristics of the human 
ear. Such audiometers customarily employ tWO 
Sources of signal energy (one of which is in the 
nature of a suitable variable frequency signal 
generator and the other of which is in the nature 
of a microphone), a suitable audio frequency an 
plifier intermediate the said signal energy sources 
and the electrical output of the audiometer, and 
means for Selectively connecting the two signal 
Sources independently to the imput of the am 
plifier. 
In an audiometer, it is necessary to provide 

some means for periodically interrupting the test 
tone signal produced by the signal generator, and 
it is also highly desirable to provide means for 
similarly interrupting the speech signal delivered 
by the microphone when the latter is in use. 
Heretofore, the usual procedure for interrupting 
tone producing signal energy from the variable 
frequency signal generator has been to render the 
generator inoperative. Since signal generators 
used in audiometers are generally of the vacuum 
tube oscillator variety, the usual procedure has 
been to manipulate one Way or another to stop 
oscillation of the oscillator tube, and this has 
been most frequently accomplished by interrupt 
ing the plate circuit of the Oscillator tube, or by 
introducing into the grid circuit of a signal gen 
erating oscillatortube a D.C. voltage for the pur 
pose of reducing the mutual conductance of the 
tube to a point where it Will not oscillate. 
These prior art tone interrupters of the kind 

which operate directly on the signal generator or 
OScillator tube thereof have Several inherent dis 
advantages, two of which are as follows, to wit: 

(A) They Will mot interrupt the microphone 
speech circuit, as is desirable in Some types of 
Inalingering tests, due to the fact that the micro 
phone and signal generator each comprise a 
complete and Separate Source of signal energy; 
and 

(B) In audiometers of the so-called 2-channel 
type, which employ two separate and distinct 
signal channels, One for use with air conduction 
reproducers and the other for use in bone con 
duction reproducers, and Wherein both said 
channels are driven from a common tone-pro 
ducing signal generator or oscillator, it is ob 
viously impossible to selectively interrupt the 
signal energy in One of the channels without also 
interrupting the signal energy in the other of 
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the channels. Because of this fact, it has been 
necessary, in Order to achieve selective inde 
pendent interruption of signal energy in the air 
conduction and bone conduction channels of 
2-channel audiometers, by direct operation on 
the signal generator, to employ two signal gener 
ators, one for the air conduction channel and 
the other for the bone conduction channel. How 
ever, this practice has been found objectional for 
Several reasons, including the inherent difficulty 
of obtaining and maintaining perfect frequency 
balance between the two signal generators, par 
ticularly when these are of the vacuum tube oscil 
lator type. 
One of the primary objects of my invention is 

to overcome objection A, above, by the provision 
of an improved tone signal interrupting means or 
System, whereby the signal energy to the elec 
trical output of an audiometer, from any one of 
a plurality of signal energy sources, such as the 
Speech microphone and a signal tone producing 
generator, may be selectively and independently 
interrupted. 
Another primary object of my invention is to 

Overcome objection B, above, by provision of an 
improved tone signal interrupting means or 
System, whereby the signal energy in either of the 
two channels of the 2-channel audiometer, of 
the kind employing a singie signal generator 
feeding the two channels, may be selectively and 
independently interrupted. 
Another important object of the invention is 

the provision of an improved signal interrupter, 
of the general character described, wherein the 
fade-in and fade-out time is variable by varia 
tions in values of component elements of the 
System. 
A further object of the invention is the pro 

Vision of an improved signal energy interrupting 
System or means for audiometers having, in addi 
tion to the advantages above noted, the inherent 
ability to completely eliminate signal energy at 
the output when the tone interrupting system or 
means is operative. 
A still further object of the invention is a pro 

vision of an improved signal energy interrupting 
System or means of the class described, whereby 
the signalis faded in and faded out without gen 
eration of extraneous clicking or other noise. 
The above and other important objects and 

advantages of the invention will be made appar 
ent from the following specification, claims and 
appended drawings. 

Referring to the drawings, the single view is a 
Schematic electrical diagram of a 2-channel 
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audiometer incorporating a preferred embodi 
ment of my invention. 

In the drawing, two Separate and distinct 
Sources of signal energy are illustrated, one being 
in the nature of a variable frequency signal gen 
erator , and the other being in the nature of a 
speech microphone 2. The variable frequency 
signal generator may be of any suitable type, 
but will usually be, and for the purpose hereof 
may be assumed to be, of a type employing a 
Vacuum tube oscillator. 
One side of the output of the signal generator 

i is connected to ground by a lead 3 and the 
other side of the output of signal generator is 
connected by a lead 4 to a contact 5 of a Selector 
switch G. Similarly, one side of the output of 
the microphone 2 is connected to ground by a lead 
and the other side is connected by a lead 8 to a 

contact 9 of selector SWitch 6. The Selector arm 
or movable contact of switch 6 is indicated by 0 
and is connected to the air conduction signal 
energy channel by a lead í í and to the bone Con 
duction signal energy channel by a lead 12. The 
air conduction signal energy channel, as shown, 
comprises a suitable signal energy balancing con 
troller 3 for modifying the characteristic power 
output curve of the signal generator to meet test 
requirements in connection with an air conduction 
reproducer, a power amplifier 4, and a power out 
put transformer 5. The bone conduction signal 
energy channel, as shown, comprises a suitable 
signal energy balancing controller 6 for modify 
ing the characteristic power output curve of the 
signal generator to test requirements in connec 
tion with a bone conduction reproducer, a power 
amplifier 7, and an output transformer 8. The 
signal energy balancing controllers 3 and 6 
may be in the nature of the usual variable attenu 
ators conventionally used for the purpose. The 
power amplifiers 4 and 7, as shown, and pref 
erably, are each of the 2-stage variety afforded 
by a twin triode vacuum tube amplifier. The in 
put section of the twin triode amplifier tube 4 
comprises element 9, a cathode element 20, a 
Cathode heater 2, and a control grid 22. The 
output section of amplifier 4 comprises a plate 
element 23, a Cathode element 24, a Cathode heater 
25, and a control grid element 26. The input 
section of the twin triode amplifier 7 comprises a 
plate element 2, a cathode element 28, a control 
grid element 29, and a cathode heater 30. The 
output section of the amplifier 7 comprises a 
plate element 3f, a cathode element 32, a control 
grid element 33, and a cathode heater 34. 

the signal output energy from the signal energy 
balancing controller 3 of the air conduction sig 
nal channel is connected to the control grid 22 
of the input section of amplifier 4 by a lead 35 
having interposed therein a condenser 36. The 
output of the signal energy balancing controller 
6 of the bone conduction signal channel is con 
nected to the control grid 29 of the input section 
of amplifier by a lead 37 having interposed 
therein a condeinser 38. The cathodes 23 and 24 
of amplifier 4 and the cathodes 28 and 32 of 
amplifier are each connected to ground 
through a Self-biasingresistor 39 and by-pass con 
denser it. The plate 9 of the input section of 
amplifier & is connected to the positive side of 
a suitable source of high voltage D. C., Such as a 
battery B, through a lead 4 having interposed 
therein a load resistor 42. The plate 27 of the 
input section of amplifier T is similarly connected 
to the positive side of battery B by a lead 43 hav 
ing interposed therein a load resistor 44 and part 
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4. 
of lead 4. The plate 23 of the output section of 
amplifier 4 is connected to the positive side of 
battery B by a lead 45 and the primary winding 
46 of coupling transformer 5. The plate 3 of 
the output section of amplifier f is connected to 
the positive side of battery B by a lead it, the 
primary winding 48 of coupling transformer 8, a 
lead 49, part of lead 43 and part of lead 4. One 
end of the secondary winding 59 of output trans 
former 5 is grounded at 5, and the correspond 
ing end of secondary winding 52 of transformer 8 
is grounded at 52'. The secondary winding 50 of 
transformer 5 of the air conduction signal chan 
nel is adapted to be connected and may be as 
Sumed to be connected to a Suitable Output power 
attenuator and air conduction reproducer. Sin 
ilarly, the opposite ends of the secondary winding 
52 of coupling transformer 3 are adapted to be 
and may be assumed to be connected to a suitable 
output power attenuator and bone conduction re 
producer. The plate 9 of the input section of 
amplifier 4 is connected to the control grid 26 of 
the output Section of the amplifier 3 through a 
lead 53, having interposed therein a coupling con 
denser 54. Similarly, the plate 2 of the input 
Section of annplifier is coupled to the control 
grid 33 of the output section of anplifier 7 by a 
lead 54' and coupling condenser 35. The ampli 
fiers and may properly be referred to as 
cascade amplifiers, Since the input and output Sec 
tions thereof are cascade coupled. 
As a means for selectively interrupting the test 

signal energy in the air conduction signal chan 
nel of the audiometer, I provide an improved con 
trol system or means which, in its preferred em 
bodiment illustrated, comprises as major com 
ponents a normally open interrupter switch 56, 
an electronic amplifier in the nature of a triode 
vacuum tube 57, a source of high voltage D. C. B2, 
rectifiers 58 and 59, and a suitable source of A. C., 
such as a transformer 53. The amplifier 57 com 
prises a plate element 6 !, a cathode element 62, 
a cathode heater 63, and a control grid element 
64. The heater 63 of amplifier 57 is energized 
from the secondary winding 65 of transformer 60 
to which it is connected by leads 66 and 6. 
The primary Winding S8 of transformer 6 is en 
ergized from a suitable high voltage source, such 
as an A. C. power line 69. The plate circuit for 
amplifier 5 comprises battery B2, a load resistor 
78 from the positive side of battery B2 to plate 
6 through lead , cathode 62 and a self-biasing 
resistor 2 connected between Cathode 62 and 
the negative side of battery B2 through a ground 
ed lead 73. The plate circuit of amplifier tube 
5 is connected to the output Section control grid 
26 of amplifier 4 by a lead 74 having interposed 
therein a coupling condenser 75, the rectifier 58, 
filter resistor 76, a lead 57, a filter resistor 78, a 
lead 9, and a grid bias resistor 80. The positive 
side of the rectifier 53 faces the plate 6 and the 
negative side thereof faces the control grid 26 of 
amplifier 4. In the preferred arrangement illus 
trated, the coupling circuit between the plate 6 
of amplifier 57 and the grid 26 of amplifier 4 is 
of the Voltage doubling variety and further com 
prises the rectifier 59 having its negative Side 
connected to the positive side of rectifier 58 by a 
lead 8, and its positive side connected to ground 
ed lead 3. In the arrangement illustrated, a 
filter resistor 62 and filter condenser 83 are con 
nected between lead 77 and grounded lead 73, and 
a filter condenser 84 is connected between lead 
79 and ground lead 73 by a lead 85. The control 
grid 6 of amplifier 5 is connected to ground by 
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a grid bias resistor 86. For the purpose hereof, 
the control grid 64 of amplifier 57 may be excited 
from any suitable source of signal energy, in 
cluding the secondary winding 65 of the cathode 
heater energizing transformer 60. As illustrated 
herein, the transformer secondary winding 65 is 
connected across the grid bias resistor 86 by 
ground connections from one end of winding 65 to 
the grounded end of resistor 86 and by a lead 87 
to the other end of resistor 86 and grid 64, and 
which lead has interposed therein the normally 
open interrupter switch 56. 
As a means for selectively interrupting the sig 

nal energy in the bone conduction signal channel 
of the audiometer, I provide an improved control 
system or means substantially identical to that 
described in connection with the air conduction 
signal channel and which, in the preferred en 
bodiment hereof herein illustrated, comprises as 
major components a normally open interrupter 
switch 88, a triode electronic amplifier tube 89, 
a high voltage source of D. C. in the nature of a 
battery B, a relatively low voltage source of 
A. C., in the nature of a transformer 90, and 
rectifiers 9 and 92. The primary winding 93 
of the transformer 90 may be energized from any 
suitable source of A. C., such as the high voltage 
A. C. supply line 69. The amplifier 89 comprises 
a plate element 98, a cathode element 95, cathode 
heater 96 and a control grid element 97. The 
cathode heater or filament 96 is connected acroSS 
the transformer secondary Winding 98 by leads 
99 and 60. The control grid 97 may be excited 
from any suitable source of signal energy, which 
may expediently be, and is shown as being, the 
secondary winding 98 of transformer 90. For 
connecting the secondary winding 98 across the 
grid bias resistor ( f, I provide a lead O2 from 
one side of secondary winding 98 to grid 97 and 
the ungrounded end of resistor le?, and having 
interposed therein the normally open interrupter 
switch 88. The other end of secondary winding 
98 is connected to ground through a grounded lead 
33. the negative side of battery B is con 

nected to ground through lead 03. The plate 
circuit for amplifier 89 comprises a load resistor 
G& from the positive end of battery B to plate 

94 through a lead G5, cathode 95, and a self 
biasing resistor (6 from cathode to ground and 
Bi. A plate circuit of amplifier 89 is connected to 
the control grid 33 of the output Section of audi 
ometer amplifier by the lead 05, coupling con 
denser 8, a lead 7, rectifier 9, filter resistor 
| 99, a lead e, filter resistor if, a lead 2, and 
a grid bias resistor f3. The adjacent ends of 
resistors 09 and are connected to ground 
lead i 3 by a filter resistor i 14 and filter con 
denser it 5, and the other end of resistor is 
connected to ground through a filter condenser 
Í 6. In the preferred arrangement illustrated, 
the positive side of rectifier 9 is connected to 
ground through the voltage doubling rectifier 92. 

Operation, 

When it is desired to utilize the signal gener 
ator i as a source of test signal energy, the switch 
arm f of selector SWitch 6 is moved into engage 
ment with contact 5 of switch 6, and when it is 
desired to utilize the speech microphone 2 as a 
source of test signal energy, the selector arm () of 
selector switch 6 is moved into engagement with 
contact 9 of said Switch. 
In either event, the signal energy from the COn 

nected source or 2 will be conducted to the air 
conduction signal energy channel through lead 

6 
f f and Will be conducted to the bone conduction 
signal channel through lead 2. The signal en 
ergy thus conducted to the air conduction signal 
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energy channel through lead will be acted 
upon by the balancing controller or attenuator 3, 
which will vary the output power characteristic 
of the source at different frequencies in a man 
ner desirable for use With an air conduction re 
producer. The signal energy similarly conducted 
to the bone conduction signal energy channel 
through lead 2 will be similarly acted upon by 
the balancing controller or attenuator 6 in a 
manner which will modify the signal energy power 
at different frequencies, as is desirable for use 
in connection with a bone conduction reproducer. 
The air conduction signal energy channel will 
then be impressed upon control grid 22 of the 
input section of amplifier 4 through lead 35 
and interposed coupling condenser 36; and the 
bone conduction signal energy channel will then 
be impressed upon control grid 29 of the input 
Section of amplifier through lead 37 and in 
terposed coupling condenser 38. 

Provided that the interrupter Switches 56 and 
88 are both Open, as shown, the amplifiers 5 and 
89 will be inoperative. Under these conditions, 
the input and output sections of signal channel 
amplifiers 4 and 7 Will be grid biased to operate 
normally or on the linear portions of their char 
acteristic plate current curves. The signal volt 
age thus impressed on control grid 22 of the in 
put section of amplifier 4 will be reflected in 
and amplified in the plate circuit of the input 
section of amplifier f4, which latter comprises 
source of potential B, lead 4, load resistor 42, 
cathode 20 and grid bias resistor 39. Similarly, 
the signal voltage thus impressed on control grid 
29 of the input section of amplifier 7 will be re 
flected in and amplified in the plate circuit of the 
input section of amplifier , and which latter 
comprises the Source of potential B, part of lead 
4, lead 43, load resistor 44, cathode 28 and grid 
bias resistor 39. The amplified signal voltage in 
the plate circuit of the input section of amplifier 
4 is impressed upon the control grid 26 of the 

Output section of amplifier 4 through lead 53 
and interposed coupling condenser 54; and the 
amplified signal voltage in the plate circuit of 
the input section of amplifier 7 is similarly im 
pressed upon the control grid 33 of the output sec 
tion of amplifier through the lead 54' and 
interposed coupling condenser 55. The amplified 
signal voltage thus impressed upon the control 
grid 26 of the output section of amplifier 4 is 
reflected in and amplified in the plate circuit of 
the output section of amplifier 4, which latter 
Comprises the primary winding 46 of coupling 
transformer 5; and the amplified signal voltage 
thus impressed on the output section control grid 
33 of amplifier 7 is reflected in and amplified 
in the plate circuit of the output section of am. 
plifier T, which comprises a primary winding 48 
of coupling transformer 8. Hence, the output 
signal energy for use with an air conduction re 
producer will be induced in the secondary wind 
ing 50 of transformer 5 and output signal energy 
for use with a bone conduction reproducer will be 
induced in the Secondary winding 52 of coupling 
transformer 8. 

If it now be desired to selectively and inde 
pendently interrupt the output signal energy in 
the air conduction signal channel comprising 
amplifier 4, the normally open interrupter 
Switch 56 will be closed. When this is done, the 
A. C. voltage in the secondary winding 65 of 
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transformer: 60 will be applied across grid bias 
resistor 86 and impressed upon control grid 63 
of amplifier 5, to excite the latter. The A. C. 
voltage thus impressed upon the control grid 64 
of amplifier 57 will be reflected in and amplified 
in the plate circuit, of amplifier 5 comprising 
load resistor i and lead fi. The amplified Sig 
nal voltage in the plate circuit of amplifier 5 
will be rectified and increased in value in the 
voltage doubler circuit comprising coupling con 
denser 75, rectifiers 58 and 59, and filter con 
densers 83 and 84, and Will be applied to the COn 
trol grids 22 and 26 of amplifier 4 as a negative 
D. C. grid bias potential of sufficient value to 
bias the plate circuits of the input and output 
sections of amplifier 4 to cut off. In this respect, 
it will be noted that negative D. C. biasing po 
tential is applied, as indicated, to grid 28 of 
amplifier 4 through the lead 79 and the grid 
bias resistor 8, and that the said negative D. C. 
control potential is applied to control grid 22 
of amplifier f4 through part of said lead 79, a 
lead 79' and a grid bias resistor 89'. 
To selectively and independently interrupt the 

signal energy in the bone conduction Signal 
energy channel, the control grid 91 of annplifier 
89 is excited with A. C. by closing interrupter 
SWitch 88. The A. C. voltage thus impressed upon 
control grid 97 of amplifier 89 is reflected in and 
amplified in the plate circuit of amplifier 89 
comprising load resistor C4 and lead 5. The 
amplified signal Voltage of the plate circuit of 
amplifier 89 is rectified and further amplified 
in the voltage doubler circuit comprising con 
denser 08 and rectifiers 9 and 92, is filtered by 
the filter network comprising filter resistors 9, 

, 4 and filter condensers it 5 and 6, and is 
impressed upon the control grids. 29 and 33 of 
amplifier as a negative D. C. grid biasing and 
control potential of sufficient value to bias the 
input and output Sections of amplifier 7 to plate 
current cut off. The rectified and filtered nega 
tive D. C. control potential is applied to grid 33 
through lead 2 and grid bias resistor f3, and 
is applied to grid 29 through lead 2, a lead 
f 2" and a grid bias resistor f3. 
From the above it will be evident that the 

invention provides highly efficient means or sys 
tem for selectively and independently interrupt 
ing the signal energy in either of the two chain 
nels of a 2-channel audiometer of the kind where 
in both channels are operated from a common 
Source of signal energy. It will be further evi 
dent that my improved signal interrupting neas 
or system serves equally Well in connection with 
either of two Sources of Signal energy, Such as 
the signal generator and the speech microphone. 

Important advantages arising from the use of 
2-stage amplifiers, such as shown at 4 and , 
and the interruption of the signal through these 
amplifiers by simultaneous application of cut off 
control potential to the input and output sections 
of these amplifiers, are as follows, to wit: 

(A) The magnitude of the signal from the 
source, if not altogether eliminated in the input 
section of the amplifier is, at least, so greatly re 
duced in value in the input Section of the ain 
plifier, that a D. C. biasing voltage of relatively 
low value is required to bias the output section 
of the amplifier to cut off and thereby positively 
keep any signal potential from feeding through 
the aimplifier; and 

(B) No objectionable distortion is generated 
between the time the tone interrupter switch is 
closed and the time that the signal energy, and 
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8. 
the effected signal channel are completely cut 
Off. 
With the signal interrupting system or means 

of my invention, the signal channels are inter 
rupted Smoothly and silently without the pro 
duction of any extraneous noise and the fade-in 
and fade-out time intervals may be controlled by 
Varying Values of component circuit elements, 
Such for example as the condensers 75, 83, 84, 
l08, í í5, í 16, and resistors T6, 18 , 82, í09, 1 í l 
and 4. 
My invention has been thoroughly tested and 

found to be entirely adequate for the accom 
plishment of the objectives set forth; and, while 
I have shown a preferred embodiment of my 
invention, it will be understood that the same is 
capable of modification without departure from 
the spirit and scope of the invention as defined in 
the claims. 
What I claim is: 
1. In an audiometer, a normally operative first 

electronic signal amplifier having plate and 
cathode and control grid elements, a plate cir 
cuit for the first amplifier coupled to the elec 
trical output of the audiometer, a source of test 
Signal energy coupled to the control grid of the 
first amplifier to drive the same, and normally 
inoperative control means for biasing the first 
amplifier to plate current cut off to thereby in 
terrupt the delivery of signal energy to the elec 
trical output of the audiometer, said control 
means comprising a second electronic amplifier 
having plate and cathode and control grid elle 
ments, a normally open control grid driving cir 
cuit for the Second amplifier, a manually oper 
ative interrupter Switch controlling the grid driv 
ing circuit of the second amplifier, a plate cir 
cuit for the Second amplifier, and a D. C. con 
trol circuit for the first amplifier comprising a 
rectifier coupled between the plate circuit of the 
Second amplifier and an element of the first am 
plifier other than the plate thereof for applying a 
D. C. control potential to the first amplifier re 
Sponsive to closing of the interrupter switch and 
resultant energization of the control grid driving 
circuit of the Second amplifier, the polarity and 
value of the D. C. control potential thus applied 
to the said element of the first amplifier being 
Such as to bias said first amplifier to cut off. 

2. In an audiometer, a normally operative first 
electronic signal energy amplifier having, plate 
and cathode and control grid elements, a plate 
circuit for said first amplifier coupled to the elec 
trical output of the audiometer, a source of test 
Signal energy coupled to the control grid element 
of the first amplifier to drive the same, and nor 
nally inoperative control means for biasing the 
first amplifier to plate current cut off to thereby 
interrupt delivery of signal energy to the elec 
trical output of the audiometer, said control 
means comprising a second electronic amplifier 
haVing plate and cathode and control grid elle 
ments, a normally open control grid driving cir 
cuit for the Second amplifier, a manually opera 
tive interrupter Switch controliing the said grid 
driving circuit of the second amplifier, a plate 
circuit for the second amplifier, and a rectifier 
having its positive side coupled to the plate of 
the Second amplifier and its negative side cou 
pled to the control grid element of the first am 
plifier, whereby when the grid driving circuit of 
the Second amplifier is closed a negative D. C. 
Control potential will be applied to the control 
grid of the first amplifier as a grid bias, the value 
of the negative D. C. control potential thus ap 
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plied to the control grid of the first amplifier 
being sufficient to bias said amplifier to plate 
current cut off. 

3. In an audiometer, a normally operative first 
electronic signal amplifier having plate and cath 
ode and control grid elements, a plate circuit for 
the first amplifier coupled to the electrical out 
put of the audiometer, a source of test signal 
energy coupled to the control grid of the first 
amplifier to drive the same, and normally inop 
erative control means for biasing the first am 
plifier to plate current cut off to thereby inter 
rupt the delivery of signal energy to the elec 
trical output of the audiometer, Said control 
means comprising a second electronic amplifier 
having plate and cathode and control grid elle 
ments, a normally open driving circuit for the 
control grid element of the Second amplifier Com 
prising a source of A. C. potential and a nor 
mally open signal energy interruption control 
Switch, a plate circuit for the Second amplifier, 
a first rectifier having its positive side connected 
to the plate of the second amplifier through the 
medium of a coupling condenser and its negative 
side connected to the control grid element of the 
first amplifier, and a second rectifier having its 
negative side connected to the positive side of the 
first rectifier and its positive side connected to 
the negative side of the plate circuit of the Sec 
Ond amplifier, whereby When said signal inter 
ruption control Switch is closed, amplified signal 
energy in the plate circuit of the second amplifier 
Will be increased in value, rectified and applied 
as a negative D. C. grid bias potential to the 
control grid of the first amplifier, the value of 
the potential thus applied being sufficient to bias 
the first amplifier to plate current cut off. 

4. In an audiometer, a normally operative first 
electronic signal amplifier having plate and cath 
Ode and control grid elements, a plate circuit for 
the first amplifier coupled to the electrical out 
put of the audiometer, two Sources of test signal 
energy, SWitch means for Selectively and singu 
larly coupling the two Sources of signal energy to 
the control grid element of the first amplifier to 
drive the same, and a normally inoperative con 
trol System for biasing the first amplifier to plate 
current cut off to thereby interrupt delivery of 
Signal energy to the electrical output of the 
audiometer, Said control means comprising a sec 
Ond electronic amplifier having plate and cathode 
and control grid elements, a normally open con 
trol grid driving circuit for the second amplifier 
having interposed therein a normally open in 
terrupter Switch, a plate circuit for the second 
amplifier, a first rectifier having its negative side 
coupled to the control grid of the first amplifier, 
a condenser interposed between the positive side 
of Said rectifier and the plate element of the sec 
Ond amplifier, and a second rectifier having its 
negative side coupled to the positive side of the 
first rectifier and its positive side connected to 
the negative side of the plate circuit of the sec 
Ond amplifier. 

5. In an audiometer, a normally operative two 
stage amplifier, each stage of which has plate 
and cathode and control grid elements, a source 
of test signal energy having its output coupled to 
the control grid of the first stage of said two 
stage amplifier to drive the same, a plate circuit 
for the first stage of Said two-stage amplifier, 
means coupling the plate circuit of the first stage 
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10 
of said amplifier to the control grid element of the 
second stage of Said amplifier to drive the Same, 
a plate circuit for the second stage of the 2-Stage 
amplifier coupled to the electrical output of the 
audiometer, means normally biasing the first and 
second stages of said amplifier to operate at 
normal plate current, and a normally inopera 
tive signal energy interrupter for said audiometer 
comprising a second electronic amplifier, a nor 
mally open control grid driving circuit for the 
Second amplifier having interposed therein a 
normally open interrupter Switch, a plate circuit 
for the second amplifier and a rectifier having its 
positive side coupled to the plate of the second 
amplifier and its negative side coupled to the 
control grids of the first and second stages of the 
first-Said amplifier to apply a negative D. C. grid 
biasing potential to the Said grids of the first 
amplifier, the value of the D. C. biasing potential 
thus applied to the control grid elements of the 
first and second stages of the first amplifier being 
sufficient to completely eliminate the signal volt 
age in the plate circuit of the Second stage of said 
amplifier. 

6. In a multiple channel audiometer, a first 
Signal channel comprising an electronic ampli 
fier, a Second signal channel comprising an elec 
tronic amplifier, a Signal generator common to 
the two said channels, means for coupling the 
output of the signal generator to the control grid 
of each of said amplifiers to drive the same, a 
plate circuit for each said amplifier coupled to 
the electrical output of the signal channel of 
Which said amplifier is a part, and a normally 
inoperative manually controlled signal inter 
rupter System for each said signal channel, each 
Said interrupter System comprising an electronic 
amplifier having plate and cathode and control 
grid elements, manually controlled circuit means 
for driving the control grid of each control system 
amplifier, each Such means comprising a manu 
ally-operated interrupter switch, a plate circuit 
for each Said control System amplifier and circuit 
means coupling the plate circuit of each said 
control System amplifierto an element of a dif 
ferent one of Said signal channel amplifiers other 
than the plate element thereof, each last said 
circuit means comprising a rectifier for rectifying 
the current impressed upon the coupled element 
of the signal channel amplifier, the D. C. control 
potential thus applied to the coupled elements of 
the Signal channel amplifiers being of proper 
polarity and sufficient value to reduce the ampli 
fication factor of that amplifier to a point where 
the signal energy Will be eradicated in the output 
of that signal channel. 

FRED E. BARRON. 
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