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1. 

This invention relates to improvements in 
audiometers and more particularly to automatic 
power output limiting control Systems for audi 
ometers. For the purpose hereof it should be 
understood that “audiometers' are devices, in 
struments, apparatus or systems used in conjunc 
tion with suitable audio frequency reproducers, of 
the air conduction type or the bone conduction 
type, to test the hearing characteristics of the 
human ear; audiometers of the present day being 
of the variable frequency, variable power output 
type. The instant invention does, in fact, pertain 
particularly to this type or kind of audiometer. 
Such audiometers comprise a manually variable 
Source of signal energy, a signal energy amplifier 
located intermediate the signal generator and the 
electrical power output of the audiometer, and 
a manually-operative power output controller, 
usually in the nature of a manually variable out 
put attenuator, also intermediate the signal 
energy source and the electrical output of the 
audiometer. 
Cenerally speaking, the characteristic power 

output curve of such audiometers is adjusted to 
approximate that required to produce threshold 
hearing, for a normal human ear, at all test 
frequencies within the test frequency range of 
the audiometer, at a single setting of the manu 
ally operative power output control. Since the 
sensitivity of the human ear is different at dif 
ferent frequencies, it will be obvious that the 
characteristic power output curve of the audi 
ometer must be relatively high at frequencies 
whereat the sensitivity of the normal human ear 
is relatively low and must be relatively low at 
frequencies whereat the sensitivity to the human 
ear is relatively high. Furthermore, since the 
sensitivity of the normal human ear and the 
sensitivity of the usual reproducer usually both 
fall off rather sharply near the high and low 
liaits of the test frequency range of the audi 
ornetter, it will be apparent that the characteristic 
electrical power output curve of the audiometer 
must, in order to compensate for these factors, 
essentially rise rapidly adjacent the high and 
low limits of the test frequency range. 

in the art of audiometry, it is desirable, insofar 
as possible, to test the hearing characteristics of 
the human ear for each test frequency at dif 
ferent power output values from threshold of 
hearing power output value to a maximum value 
close to but somewhat below threshold of pain 
value, and it is, in fact, this very desire which 
has created a serious problem in the art and to 
the solving of which the instant invention is 
directed. This problem is that of automatically 
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limiting the power output of the audiometer at 
all test frequencies to a maximum value close to 
but nevertheless below threshold of pain value, in 
Order to save the human subject of the test from 
discomfort and to prevent damage to the human 
ear or test reproducer. This problem arises from 
the fact that, whereas much greater output power 
is required at Some test frequencies, such as those 
adjacent the high and low frequency ends of the 
test frequency range, than at other frequencies, 
Such as those in the intermediate portion of the 
test frequency range, to produce threshold hear 
ing, the power required to produce threshold pain 
is nearly uniform throughout the entire test fre 
quency range. Hence, it will be clear that, in an 
audiometer having a characteristic power output 
Curve approximating that required to produce 
threshold hearing at all test frequencies and 
Which is, therefore, much higher at some test 
frequency points than at others, the output power 
Will eSSentially rise above threshold of pain value 
at Some test frequencies when the output power 
is adjusted to a level or value below threshold of 
pain value for other test frequencies, unless some 
means be provided to attenuate or eliminate the 
Signal energy of the output whenever the signal 
energy at the Source rises above a selected maxi 
mum value close to but safely below that which 
would produce threshold of pain power at the 
output. 
An object of the instant invention is, therefore, 

to provide an improved automatic power output 
limiting control system or means for variable 
frequency, variable power output audiometers of 
the class described, which will automatically pre 
vent the output power of the audiometer from 
rising above a predetermined maximum value 
close to but below threshold of pain value at all 
frequencies throughout the test frequency range. 
Another important object of the invention is 

the provision of an improved output power con 
trol System or means for accomplishing, in addi 
tion to the last above stated objective, a com 
plete cut-off or eradication of signal energy at 
the audiometer output, responsive to any and all 
increases in signal power at the signal source 
above a predetermined maximum value closely 
approaching but nevertheless below a value 
capable of producing threshold of pain power at 
the audiometer output. 
The above and other important objectives and 

advantages of the invention will be made ap 
parent or further elaborated on in the accom 
panying Specification, claims and appended 
drawings. 
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In the accompanying drawings, like characters 
indicate like parts throughout the several views. 

Referring to the drawings: 
Fig. 1 is a view, partly in box diagram and 

partly in schematic electric wiring diagram, of 
an audiometer incorporating a preferred embodi 
ment of my invention; and 

Fig. 2 is a graph illustrating certain character 
istics of the audiometer diagrammatically illus 
trated in Fig. 1. 

Referring now to Fig. 1, those parts of the 
audiometer which may be considered as conven 
tional are located above horizontal broken line 
XX, whereas those parts or elements peculiar to 
my improved power output limiting control SyS 
tem are located below said broken line XX. The 
audiometer or audimeter system shown above 
line XX in Fig. 1, comprises a suitable variable 
frequency source of signal energy provided 
with a suitable calibrated frequency Selector 
comprising a frequency selector switch 2. The 
frequency selector switch 2, as shown, comprises 
a frequency selecting switch arm 3, which co 
operates selectively with a circumferentially 
spaced series of fixed contacts, identified by f-f 
through f-, respectively, and each represent 
ing a different test frequency within the test fre 
quency range of the audiometer. While the vari 
able frequency source of signal energy may be 
of various types capable of providing suitable 
signal energy at the various desired test fre 
quencies, this signal energy source f will most 
usually be of the conventional type employing 
a tunable signal electronic oscillator tube as a 
signal generator. 
As shown in the diagram, one of the output 

terminals of the variable frequency source f is 
connected to ground by a lead and the other 
thereof is connected to the control grid 5 of a 
suitable signal energy amplifier Vf interposed 
between the signal source f and the electrical 
output terminals 6 and 7 of the audiometer, and 
which latter may be connected to a suitable re 
producer, not shown, but which may be of the 
air conduction type or of the bone conduction 
type. The amplifier Wil, as shown, is of the two 
stage variety involving first and second elec 
tronic amplifier sections of which the input Sec 
tion comprises a plate element 8, a Cathode ele 
ment 9, and the said control grid element 5, and 
of which the output section comprises a plate 
element 3, a cathode element if, and a control 
rid element 2. The input and output Sections 

of the amplifier V may be contained within the 
same or different envelopes or tubes, but, as 
illustrated, these are contained within a connon 
envelope and comprise sections of a conventional 
twin triode vacuum tube. As shown, the previ 
ously described connection from the other of the 
output terminals of the signal energy Source 
to control grid 5 is through a lead 3 having in 
terposed therein a suitable coupling condenser 
4. The cathode heaters for the input and out 
put sections of amplifier Wil are indicated by 5 
and these may be assumed to be energized from 
a suitable source, not shown. The cathodes 9 
and of the amplifier V? are connected to 
ground, the first through a grid biasing resistor 
6 and a by-pass condenser 7 and the latter 
through a grid biasing resistor 8 and by-pass 
condenser 9. The plate circuit for the input 
section of V comprises a suitable source of high 
voltage D. C., such as a battery B, having its 
negative side connected to ground at 20 and its 
positive side connected to plate 8 through a lead 
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4. 
2 having interposed therein a load-resistor 22, 
Said plate 8, cathode 9 and ground through bias 
ing-resistor 6. The high voltage plate circuit 
for the output section of amplifier W comprises 
the said high voltage D. C. Supply source B, the 
primary winding 23 of a power output trans 
former T, a lead 24 to plate , cathode ff, grid 
bias resistor 8 and ground connection back to 
the negative side of the source B. One side of 
the secondary winding 24 of output transformer 
T is connected directly to the power output ter 
minal 6 by a lead 25 and the other side of Said 
Secondary winding 24 is connected to the power 
output terminal T by a lead 26 and a power out 
put controller in the nature of a calibrated vari 
able attenuator, indicated as an entirety by 27. 
The amplified signal voltage present in the plate 
circuit of the input section of V? is impressed 
upon the control grid 2 of the output section of 
W by a lead 65 and coupling condenser 66. 
Hence, the amplified signal voltage in the plate 
circuit of the input section of V is reflected in 
the plate circuit of the output section of V. 
The calibrated variable attenuator illustrated 

comprises a tapped series resistor 28 having its 
upper end connected to output terminal 7 by a 
lead 29, a lead 39 from lead 25 to ground, and a 
plurality of shunt resistors 3 , of different values 
and each connected to ground lead 30 at one end 
and to a different calibration point or tap point 
on the series resistor 28, and a power output 
selector Switch comprising a manually movable 
Switch arm 32 and cooperating selectably en 
gageable contacts, indicated respectively by -10, 
0, and 10 through 100 by Steps of 10, each con 
nected to a different said tap point on the series 
resistor 28. The Switch contact reference null 
merals given indicate different selectable output 
power values at the electrical output terminals 6 
and 7 in terms of Sound pressure energy in 
desibels (db) with respect to the Zero reference 
point or level, which in audiometry is threshold 
of bearing value or level available at the repro 
ducer. Hence, the 0 switch contact represents 
threshold of bearing output power level, -10 
contact indicates an output power level i0 db 
below threshold hearing power output level, and 
the switch contact reference characters 10, 20, 
etc., up to 100 each indicate different degrees of 
power output in decibels above threshold of 
hearing level. 
As shown, the automatic power output control 

System, shown largely below the broken line XX 
of Fig. 1, comprises a 2-stage electronic signal 
amplifier W2 in the nature of a twin triode am 
plifier tube, a rectifier 33, and a rectifier 34. The 
input section of this twin triode amplifier W2 
comprises a plate element 35, a cathode element 
36 and a control grid element 37, and the output 
Section of this twin triode amplifier comprises a 
plate element 38, a cathode element 39 and a 
control grid element 40. The output signal en 
ergy of the source f is impressed upon the control 
grid 37 of the input section of the control system 
amplifier V2 by electrical connections comprising 
a lead 4 having interposed therein a coupling 
condenser 42 and connecting to the lead f3 at a 
point ahead of the coupling condenser 4. The 
plate circuit for the input section of V2 con 
prises a suitable source of high voltage D. C. such 
as a battery B, a ground connection 43 from 
the negative side of battery Bl, a lead 44 from the 
positive side of battery B to plate 35 and having 
interposed therein a resistor 45, plate 35, cathode 

and a variable grid bias resistance in the na 
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ture of a potentiometer 46 comprising a resistor 
46' and slide arm. One end of the potentiometer 
resistance element 46' is connected to the posi 
tive side of battery B and the other end thereof 
is connected to ground at 47. The sliding arm 
of the potentiometer 46 is indicated by 48 and is 
connected to the cathode 36 through lead 49. 
The control grid 37 is connected to ground 
through a resistor 50. For the purpose hereof, 
the input section of amplifier W2 is biased to cut 
off, by adjustment of the variable bias poten 
tioneter 46, for all applied signal voltages up to 
a predetermined value close to but below the 
value or level which will produce threshold of 
pain power at the outlet. The cathode heaters 
5 and 52 of the input and output sections re 
spectively of V2 may be assumed to be energized 
from a suitable Source of energy, not shown. The 
cathode 39 of V2 is connected to the negative side 
of battery or source B and ground through a 
lead 53 and biasing resistor 54. The control grid 
40 of the output section of V2 is connected to the 
plate 35 of the input section thereof by a lead 
55 having interposed therein a coupling con 
denser 56, So that the amplified signal voltage of 
the plate circuit of the input section of V is 
impressed upon the output section grid 40 and 
will be reflected in the plate circuit of the out 
put Section. The control grid 40 is also con 
nected to ground through part of lead 55, a re 
Sistor 5 and part of lead 53 and ground lead 43. 
The plate circuit for the output section of W2 
comprises the D. C. source B, lead 44, a lead 44a, 
a load resistor 44b, a lead 44c, and part of 
lead 58. 
The plate 38 of the output section of W2 is con 

nected to the signal energy source and to con 
trol grid 5 of amplifier Vf through a plate lead 
58 having interposed therein a condenser 59, the 
rectifier 33, filter resistor 60 and 6? and a grid 
bias resistor 62, lead 3 and its interposed cou 
pling condenser 4. Similarly, the plate 38 of 
the output section of V2 is connected to the con 
trol grid 2 of the output section of V through 
part of lead 58, the condenser 59, the rectifier 33, 
filter resistors 6 and 6, a lead 63 having inter 
posed therein a grid bias resistor 64 and part of 
lead 65. It will be noted that the negative side of 
rectifier 33 faces the control grids 5 and 2 of V 
and that the positive side of rectifier 33 faces the 
plate 38 of V2. Preferably, and as shown, filter 
Conden SerS 66 and 6 are connected between 
Opposite ends of resistor 6 and ground lead 68 
and another filter resistor .69 is connected to a 
point intermediate filter resistor 60 and 6 to 
ground lead 68. Also, in the preferred arrange 
ment illustrated, the rectifier 34 has its negative 
Side connected to a point in lead 58 intermediate 
condenser 59 and rectifier 33 and has its posi 
tive side connected to ground lead 68, to provide 
a full-Wave rectification, voltage doubling circuit. 

Operation 
In graph Fig. 2, the vertical lines f-f through 

f-0 inclusive, respectively, each indicates a dif 
ferent test frequency available by adjustment of 
the audiometer frequency selector switch 2 to a 
correspondingly identified position. Referring 
further to Fig. 2, the characteristic power out 
put curve of the audiometer is indicated by 7 0. 
By full lines on Fig. 2, the characteristic power 
output curve is shown positioned at zero refer 
ence level (0 db), where the output power closely 
approximates that required to produce threshold 
hearing at all test frequencies and, which, is ob 
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6 
tained by engagement of the switch arm 32 of 
power output selector switch 27 with contact 0 db. 
By dotted lines in Fig. 2, the characteristic power 
output curve 70 is shown positioned at one power 
output level below threshold of hearing value 
and at Several power output levels above 
threshold of hearing value, each achieved by en 
gagement of Switch arm 32 of selector Switch 27 
with a correspondingly marked contact of the 
calibrated power output attenuator 27. Re 
ferring still further to Fig. 2, the threshold of 
pain power output curve is indicated by 7 and 
it is important to note that this curve is rela 
tively very flat as compared to the threshold of 
hearing curve 70, and is therefore much closer 
to zero reference level (0 db) at test frequencies 
near the high and low limits of the test fre 
quency range than at certain test frequencies 
near the intermediate portion of the test fre 
quency range. In audiometry, it is desirable to 
conduct hearing, for all test frequencies, at var 
ious power levels above zero reference level 
(0 db) to a maximum power output level close to 
but nevertheless safely below threshold of pain 
power output level represented by curve T. By 
comparing the upper dotted line positions of 
curve 70 with curve Ti, it will be immediately ap 
parent that the output power cannot be equally 
increased above Zero reference level (0 db) for 
all test frequencies without producing threshold 
pain power at some of the frequencies adjacent 
the upper and lower limits of the test frequency 
range. Hence, it is desirable to automatically 
limit the output power of the audiometer to a 
maximum level or value relatively close to but 
nevertheless safely below threshold of pain out 
put power value represented by curve 7 f. Such 
a maximum upper limit of power output is indi 
cated by broken line 72 in Fig.2 and, for the pur 
pose hereof, it may be assumed that my improved 
power output limiting system definitely limits 
the power output of the audiometer, for all test 
frequencies, to values indicated by line 72. 
As previously indicated, the input section of 

control System amplifier W2 is biased to cut off, 
by adjustment of the arm 48 of potentiometer 46, 
for all applied signal voltages up to a maximum 
predetermined value required to produce output 
power up to the maximum limit represented by 
broken line 72 of Fig. 2. Hence, it will be seen 
that the control system hereof is normally inop 
erative, and will remain inoperative so long as 
the signal energy of the source f, impressed on 
the control grid 37 through leads 3 and 41, does 
not exceed a value which will produce output 
power exceeding the upper limit represented by 
broken line 12 of Fig. 2. However, when the sig 
nal energy of the Source? rises to a value which 
results in output power of a maximum equal to 
or approximating that represented by broken line 
72 of Fig. 2, the bias voltage on the input sec 
tion of amplifier V2 will be exceeded and the ex 
cess voltage will be amplified in the plate cir 
cuit of the input section of amplifier V2 and will 
be impressed upon the control grid 40 of the out 
put section of amplifier W2 through lead 55 and 
coupling condenser 56. The amplified signal 
voltage of the input section of V2 will, therefore, 
be reflected in and further amplified in the plate 
circuit of the output section of the amplifier V2: 
this amplified signal voltage being then rectified 
by the rectifiers 33 and 34 and cooperating circuit 
components and applied to control grids 5 and 2 
of audiometer amplifier V through leads 58, 63 
and resistors 62 and 64, as an amplification-re 
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ducing negative D. C. grid bias potential. This 
negative D. C. grid bias potential thus applied to 
grids 5 and 2 of audiometer amplifier W posi 
tively prevents any further material increase in 
output power above the predetermined maximum 
output power value established by line 72, and 
which is below threshold of pain power value at 
all test frequencies. Preferably, however, the 
amplification factor of the control system will be 
Sufficiently high to bias the audiometer anpli 
fler V to cut off responsive to only a very slight 
increase in signal energy above that required to 
bring the output power up to the upper limit es 
tablished by broken line T2 of Fig. 2, so that the 
output power of the audiometer will not only be 
reduced or leveled off responsive to increases in 
signal energy above the maximum value indi 
cated by broken line 72 of Fig. 2, but below 
threshold of pain power values, but will actu 
ally be eliminated entirely when the signal volt 
age rises above such a predetermined maximum 
value. This last-mentioned feature is of great 
importance in that it eliminates the possibility 
of conducting tests at some test frequencies at 
power output values below those indicated on the 
calibrated Scale of the power output controller or 
attenuator 27 of Fig.1. 
My invention has been thoroughly tested and 

found to be entirely adequate for the accorn 
plishment of the objectives set forth; and, while 
I have shown a preferred embodiment of my in 
vention, 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. 

claim: 
1. In a variable frequency, variable power out 

put audiometer having a signal energy amplifier 
located internaediate its signal source and the 
audiometer output and which includes an elec 
tronic signal energy annplifier having plate and 
cathode and control grid elements, the latter of 
which is connected to the signal energy source, 
of a normally inoperative automatic output 
power control systern for the audiorrieter posi 
tively limiting the output thereof to a maximum 
value close to but below threshold of pain value 
at all test frequencies, said automatic output 
power control system comprising electronic sig 
nal energy amplifier means having plate and is 
Cathode and control grid elements and having its 
control grid connected to the signal energy 
source at a point ahead of the control grid of the 
first-Said amplifier, means biasing the control 
system signal energy amplifier means to cut off 
for all applied control grid signal voltages below 
a predetermined maximum value close to bit 
below that which would be required to produce 
threshold of pain power at the audioSmeter out 
put, a plate circuit for the control system ampli 
fier nearls, and a control circuit operatively 
associated with the plate circuit of the control 
systern signal energy amplifier means, said con 
trol circuit comprising a rectifier having a D. C. 
connection to an element of the audiometer sig 
nal energy anaplifier other than the plate thereof 
and to which that airplifier is responsive to D. C. 
control potential of the polarity thus applied to 
reduce its anplification factor, the control sys 
tem being rendered operative only when the sig 
nal voltage inpressed upon the control grid of its 
annplifier overcomes the biasing means, the cor 
trol systern amplifying the applied signal voltage 
to such an extent that the audiometer signal en 
ergy anaplifier will be abruptly biased to cut off 
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fesponsive to applied signal voltage of value 
greater than is required to overcome the biasing 
means of the control System amplifier but of less 
value than is required to produce threshold pain 
power at the audiometer output. 

2. The combination with a variable frequency, 
variable power output audiometer system con 
prising a variable frequency source of signal 
energy, and a signal energy amplifier interme 
diate the said source and the electrical power 
Output of the audiometer and having plate and 
Cathode and control grid elements, and means 
Coupling the control grid of said audiometer am 
plifier to the signal energy source; of an auto 
matic power output control system for said audio 
meter comprising first and second electronic am 
plifiers each having plate and cathode and control 
grid elements, means coupling the control grid of 
the first control System amplifier to the signal 
enel'gy Source independently of the audiometer 
Systen amplifier, means biasing the first control 
System amplifier to cut off for all applied signal 
voltages below a predetermined maximum value 
close to but below the value required to produce 
threshold of pain power at the audiometer out 
put, a plate circuit for the first control system 
amplifier, means for impressing amplified signal 
voltage of the plate circuit of the first control 
system anplifier on the control grid of the second 
control system amplifier, a rectifier having its 
negative side connected to the control grid of the 
audiometer system amplifier and its positive side 
connected to the plate of the second control sys 
tem amplifier, the amplification factor of the 

i5 control system being such that the audiometer 
system signal amplifier will be abruptly biased 
to cut off responsive to applied signal voltage 
at the control grid of the control system ampli. 
fier of value greater than is required to overcome 
the biasing means of the control system amplifier 
but of less value than is required to produce 
threshold pain power at the audiometel output. 

3. The combination with a variable frequency, 
variable power output audiometer System com 
prising a variable frequency source of signal en 
ergy, and a signal energy amplifier intermediate 
the said source and the electrical power output 
of the audiometer and having plate and cathode 
and grid elements, and nieans coupling the control 
grid of Said audiométel' amplifier to the signal 
energy Soulce; of an automatic power output con 
trol system fol' said audiometer comprising first 
and Second electronic amplifiel's each having plate 
and cathode and control grid elements, means 
coupling the control grid of the first control sys 
tem amplifier to the signal energy source inde 
pendently of the audiometer system amplifier, 
means biasing the first control systern amplifier 
to cut off for all applied signal voltages below 
a predetermined maximum value close to but be 
low the value required to produce threshold of 
pain power at the audiometer output, a plate cir 
cuit for the first control system amplifier, means 
for impressing amplified signal voltage of the 
plate circuit of the first control system amplifier 
on the control grid of the second control system 
amplifier, a rectifier having its negative side con 
nected to the control grid of the audiometer sys 
ten amplifier and its positive side connected 
to the plate of the second control systern ampli 
fier through the medium of a coupling condenser, 
and a second l'ectifier having its negative side 
connected to the positive side of the first lectifier 
independently of said condenser and its positive 
side connected to the cathode of the second con 
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trol system amplifier, the amplification factor of 
the control system amplifier being such that the 
audiometer signal energy amplifier will be ab 
ruptly biased to cut off responsive to applied sig 
nal voltage at the control grid of the control sys 
ten amplifier of value greater than is required 
to Ovel'Conne the biasing means of the controi 
System amplifier but of less value than is required 
to produce threshold pain power at the audio 
meter output. 

4. The combination with an audiometer com 
prising a variable frequency source of signal en 
ergy the characteristic power output curve of 
which approximates that required to produce 
threshold hearing at a plurality of test frequen 
cies and is higher and more closely approaches 
threshold of pain value at some test frequencies 
than at other test frequencies, said audiometer 
comprising a nanually operative power output 
controller intermediate the signal source and the 
power output of the audiometer and responsive 
to which the output power may be varied up 
wardly from threshold of hearing level for all 
test frequencies to a level whereat the output 
power is close to but below threshold of pain 
value at some test frequencies and would be above 
threshold of pain value at other test frequencies 
if the power output was allowed to rise propor 
tionately for all test frequencies, and a Signal 
energy amplifier also located intermediate the 
signal source and the audiometer Output and 
which includes an electronic signal energy ann 
plifier having plate and cathode and control grid 
elements, the said control grid element being con 
nected to the output of the signal energy Source, 
of a normally inoperative automatic output power 
control system for said audiometer positively lim 
iting the output power of the audiometer to a 
maximum value close to but below the threshold 
of pain value at all test frequencies irrespective 
of the setting of the manually operative variable 
output power controller, said automatic output 
power control system comprising electronic signal 
amplifier means having plate and Cathode and 
control grid elements and having its control grid 
connected to the signal energy source at a point 
ahead of the control grid of the audiometer an 
plifier, means biasing the control System. Signal 
energy amplifier means to cut off for all applied 
control grid signal voltages below a predeter 
mined maximum value close to but below that 
which would be required to produce threshold 
of pain power at the audiometer output, a plate 
circuit for the control System amplifier means, 
and a control circuit operatively associated with 
the said piate circuit of the control System ampli 
fier means, said control circuit comprising a rec 
tifier and a D. C. connection to an element of 
the audiometer signal energy amplifier other than 
the plate thereof and to which that amplifier is 
responsive to D. C. control potential of the polar 
ity thus applied to reduce its amplification fac 
tor, the control system amplifying the applied 
signal voltage to such an extent that the audio 
meter signal energy annplifier will be abruptly 
biased to cut off responsive to applied voltage of 
value greater than is required to overcome the 
biasing means of the control System araplifier but 
of less value than is required to produce threshold 
pain power at the audiometer output. 

5. In a variable frequency, variable power out 
put audiometer the characteristic power output 
curve of which approximates that required to 
produce threshold hearing and hence is higher 
and more closely approaches threshold of pain 
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10 
value at Some test frequencies than at other test, 
frequencies, Said audiometer having a manually 
variable power output controller responsive to 
which the power output may be varied upwardly 
from threshold of hearing level for all test fre 
quencies to a level whereat the ottput, power is 
close to but below the threshold of pain level at 
Some test frequencies and would be above the 
threshold of pain level at other test frequencies 
if the output power was allowed to rise propor. 
tionately for all test frequencies, a signal energy 
amplifier also located intermediate the signal 
Source and the audiometer output and which in 
cludes an electronic Signal energy amplifier hav 
ing plate and cathode and control grid elements, 
and means impressing the output signal energy of 
the source on the control grid of said amplifier, 
a normally inoperative automatic output power 
control System for said audiometer positively lin 
iting the output power of the audiometer to a 
maximum value close to but below the threshold 
of pain value at all test frequencies irrespective 
of the Setting of the manually operative variable 
output power controller, said automatic output 
power control System comprising electronic sig 
nal amplifier means having plate and cathode and 
control grid elements, means impressing the out 
put Signal energy of the signal source on the 
control grid of the control System annplifier, 
means applying a positive grid biasing potential 
to the cathode of the control system amplifier of 
such value as is required to bias said amplifier 
to cut off at a control grid applied signal volt 
ages up to a predetermined maximum value close 
to but below that required to produce threshold 
of pain power at the output of the audiometer, 
a high voltage plate circuit for the control sys 
ten amplifier, a control circuit operatively asso 
ciated with said plate circuit, said control circuit, 
comprising a rectifier providing a source of D. C. 
control potential, means connecting the negative 
Side of the rectifier to the control grid of the 
audiometer amplifier and the positive side of the 
rectifier to the plate of the control system ampli 
fier, the control System amplifying the applied 
signal voltage to such an extent that the audiom 
eter signal energy amplifier will be abruptly 
biased to cut off responsive to applied signal volt 
age of value greater than is required to overcome 
the biasing means of the control system amplifie; 
but of less value than is required to produce 
threshold pain power at the audiometer output. 

6. The combination with an audiometer com 
prising a variable frequency source of signal en 
ergy the characteristic power output curve of 
which approximates that required to produce 
threshold hearing at a plurality of test frequen 
Cies and is higher and more closely approaches 
threshold of pain value at some test frequencies 
than at other test frequencies, said audiometer 
comprising a manually operative power output; 
controller intermediate the signal source and the 
power output of the audiometer and responsive 
to which the output power may be varied up 
Wardly from threshold of hearing level for all 
test frequencies to a level whereat the output 
power is close to but below threshold of gain value 
at Some test frequencies and would be above 
threshold of pain value at other test frequencies 
if the power output was allowed to rise propor 
tionately for all test frequencies, and a signal 
energy amplifier also located intermediate the 
Signal Source and the audiometer output and 
which includes an electronic signal energy ampli 
fier having plate and cathode and control grid 
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elements, the said control grid element being con 
nected to the output of the signal energy source, 
of a normally inoperative automatic output power 
control System for the audiometer positively lim 
iting the output power of the audiometer to a 
maximum value close to but below threshold of 
pain value at all test frequencies irrespective of 
the setting of the manually-operative output con 
troller, said automatic power control System Com 
prising electronic signal amplifier means having 
plate and cathode and control grid-elements..and 
having its control grid connected to the signal 
energy source at a point ahead of the control grid 
of the audiometer amplifier, means applying a 
biasing potential to an element of the control 
system amplifier other than the plate thereof of 
sufficient value and proper polarity to bias the 
said amplifier to cut off at all applied control grid 
signal voltages below a predetermined maximum 
value close to but below that which would be re 
quired to produce threshold of pain power at the 
audiometer output, a plate.circuit for the control 
system amplifier means, and a control circuit: Op 
eratively associated with the said plate circuit 
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of the control System amplifier means, said con 
trol circuit,comprising a rectifier and an electri 
cal connection from the D.C. side of the rectifier 
to the control grid of the audiometer amplifier, 
the control System amplifying the applied signal 
voltage to Such an extent that the audiometer 
Signal energy amplifier will be abruptly biased to 
cut off responsive to applied signal voltage of 
value greater than is required to overcome the 
biasing means of the control system amplifier 
but of less value than is required to produce 
threshold pain power at the audiometer output. 

FRED E. BARRON. 
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