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MODEL BA-201 ACOUSTIC SIMULATOR 
 

MODEL BA-201-25 ACOUSTIC SIMULATOR AND 
OCTAVE BAND MONITOR 

 
 
 
GENERAL DESCRIPTION 
 

The Quest Model BA-201 (Figure 1) is a high quality measuring device 
used to fulfill the requirements for daily biological tests of audiometers. The 
Model BA-201-25 (Figure 2) provides the additional capability to continuously 
monitor room noise in octaves during an actual hearing test to insure compliance 
with OSHA's room background noise limits. 

 

 



 Either model is simply substituted for a test subject, thus eliminating the 
need to use the same person with a known hearing threshold level. The Bio-
Acoustic Simulator's performance is constant every day. This eliminates the 
variables that can be present when using a test subject whose hearing can be 
affected by a head cold, allergy, or recreational noise exposure. Either model 
will provide a reference audiogram when connected to a manual, automatic, or 
computer-controlled audiometer. 
 Octave measurements of room noise from 0.5kHz to 8kHz are made with 
the BA-201-25 in accord with OSHA requirements, Federal Register dated 
Tuesday, March 8, 1983. Other test levels can be provided down to 25dB in any 
octave band. 
 
SPECIFICATIONS 
Bio-Acoustic Simulator Section 

Test Frequencies:  125Hz to 8kHz 
 
Calibration: 60dB HL ± 1dB at 1kHz continuous tone (61dB HL with 

pulsed tone) with TDH-39, TDH-49, or TDH-50 earphone. 
 

Accuracy: Repeatable to within 2dB at all test frequencies when used in 
sound room. 

 
Indicators:  3 LED's; Left, Right, and Power. 

 
Transducers: Two, electret elements, each with internal FET preamplifier. 

 
Response Output: Normally open and normally closed relay contacts. 

(SPDT 3 wire output.) Capable of switching up to 30 volts AC or DC. 
 

Hysteresis: 10dB ± 1dB between ON and OFF indication when used with 
continuous tone input. 
 

Relay Specifications: 250mA current, 30 volts AC or DC. 20 million 
operations. 
 

Frequency Output: With audiometer at 60dB HL, output is 1.2V P-P 
square wave for use with frequency counter. 
 

Application: For use with manual, automatic, or computer-controlled 
audiometers with pulsed or continuous tones. Will measure all earphones 
equipped with either MX-41/AR cushions or Model 51 cushions, with or 
without Audiocups or similar earmuffs. 
 
Octave Monitor Section (BA-201-25 only) 

Test Octaves:  0.5kHz, 1kHz, 2kHz, 4kHz and 8kHz. 

Test Levels: 40dB at 0.5kHz and 1kHz, 47dB at 2kHz, 57dB at 4kHz, and 
62dB at 8kHz (per OSHA, Fed. Reg. March 8, 1983). Other levels down to 
25dB can be set. 

Indicators:  5 LED's, 0.5kHz, 1kHz, 2kHz, 4kHz, and 8kHz.  
Filter:  ANSI S1.11-1971, Class II, limited to -30dB.  
Microphone: Cable-mounted electret with FET preamplifier.  
Calibration: 114dB, 1kHz acoustic calibration feature. 

 
General Features 

 
Power: 9 volt alkaline battery. (Optional 120 volt power adapter, Model 

120). Low battery indicator when used in the battery mode. 
 
Size:  170 x 165 x 100mm (6.8 x 6.5 x 4 inches). 
 
Weight: BA-201 is 560g (1.25 lb.); BA-201-25 is 690g (1.5 lb.) without 

remote microphone. 
 
Construction:  Aluminum housing. 

 
CONTROLS (See Figures 3 and 4) 

 
ON/OFF Pushbuttons: Press the ON pushbutton to turn the power on. The 

unit will remain on until the OFF pushbutton is pressed. 
 
POWER Indicator Light: This light will flash when the power is on. When 

the power is supplied with the internal 9 volt battery, the light will flash when 
the battery is good. If the light does not flash, the battery is low and requires 
replacement. 

 
RIGHT/LEFT Indicator Lights: One light will activate when either the 

Right (Red) or the Left (Blue) earphone output exceeds an internally set dB 
level. Once lit, the signal must be reduced to cause the light to extinguish. 

 
RESPONSE Output Jack: This output is intended to replace the Response 

Switch that normally plugs into an audiometer. When either the right or left 
indicator lamp is on, an internal relay contact is operated to simulate the test 
subject pressing the Response Switch. The relay contact cable output can be 
wired for normally open, normally closed, or single pole double throw 
configurations. (See Figure 6.) 

 
FREQ. Output Jack: This output provides a 1.2V P-P square wave signal 

into a frequency counter to test the accuracy of the audiometer frequencies from 
125Hz to 8kHz. This test should be done at 60dB HL. 



 
 

 ADAPTER Input Jack: This input allows the unit to be powered by a 
120VAC to 12VDC adapter (Model 120, optional). 
 
 MIC. Input Connector: This connector appears only on the BA-201-25. It 
allows an external microphone to be connected for room noise measurements in 
octave bands. 
 
 0.5K, 1K, 2K, 4K, 8K Indicator Lights: These lights appear only on the 
BA-201-25. They indicate when the room noise in each octave exceeds internal 
preset levels. 
 
 CAL. Adjustment: This adjustment appears only on the BA-201-25. It 
allows the user to calibrate the 1kHz indicator light with a 1kHz, 114dB acoustic 
calibrator. 
 
 
PRINCIPLES OF OPERATION 

The Models BA-201 and BA-201-25 (see Figure 5) use condenser electret 
microphones to convert earphone signals to AC voltages. These voltages are 
amplified and sent to both a squaring circuit for the frequency output and to the 
rectifiers for AC to DC conversions. The DC voltage enters the detector and, 
with sufficient signal present at the earphone coupler, will cause the indicator 
light and response relay to activate. Once the indicator light has lit, the earphone 
signal must be decreased to overcome the hysteresis and deactivate the indicator 
light and response relay. 

The power supply is turned on by pressing the ON button. This causes the 
flip-flop to change state and hold the power supply on. 
 

 



The power supply divides the 9-volt battery voltage or 12-volt adapter voltage in 
half to produce the +V and -V supplies needed to operate all remaining circuitry. 
The POWER indicator light will flash during operation and also serves as a low 
battery indicator when used on internal battery power. When the battery is low, 
the flashing light will become less intense and finally disappear. 

 
The Model BA-201-25 has the extra circuitry contained within the dotted 

lines to measure room noise in octave bands at various preset dB levels. The 
microphone receives the room noise and amplifies it with a linear response from 
500Hz to 8kHz. Resistive voltage dividers allow the 5 filter inputs to have 
various sensitivities. This allows, for example, 0.5kHz to be set at 40dB, 1kHz 
to be set at 40dB, 2kHz to be set at 47dB, etc. Various resistors can be provided 
by Quest to allow different levels to be detected. 

 
The filter and detector circuits select and detect various frequency 

components within the room noise spectrum and cause indicator lights to 
activate if any octave band levels are exceeded. 
 
OPERATING PROCEDURE  
 
Wall Mounting 

 
The Models BA-201 and BA-201-25 have been designed to mount on any 

wall with two screws. The unit should be mounted inside the test booth on the 
wall directly opposite the operator viewing window and high enough so that the 
test subject's head will not interfere with viewing. 

 
Thread the two screws into the wall exactly 3-1/2 inches apart horizontally 

from each other. Do not turn the screws in fully. Leave enough space between 
the screw head and the wall so that the two slotted holes on the back of the unit 
will hook firmly over the screw heads. 

 
For added safety against accidental lift-up and dislodging of the unit from 

the wall, a Velcro® tape has been provided. It should be fastened to the wall so 
that it will mate with the Velcro® tape on the back of the unit. The unit can then 
be hooked onto the screws and pressed into the Velcro® tape. The unit is now 
protected against accidental lifting from the screws. 
 
Microphone Location (BA-201-25) 

 
This model requires the use of the cable-mounted microphone to operate 

the five octave filters. It is recommended that the microphone be suspended by 
its cable approximately in the center of the audiometric room slightly above the 
test subject's head. 

Battery Test (Battery Operation Only) 
 

Press the ON button to turn the power on. The POWER indicator lamp will 
flash, indicating that the battery voltage is sufficient. If this light does not flash, 
the battery voltage is too low to operate the unit. When the battery weakens and 
approaches the end of its useful life, the intensity of the flashing will lessen. 
 
General Considerations 
 

The Bio-Acoustic Simulator checks the audiometer earphones in the 45dB 
HL to 75dB HL range. Therefore, it is important to have a relatively quiet 
background when performing the HL tests. All tests should be performed within 
an audiometric room for best results. 
 
Testing a Manual Audiometer 

 
A typical test procedure would be as follows: 

 
1.   Switch the audiometer on and allow it to stabilize in accord with the 

manufacturer's specifications. 
 

2.  Place the earphones on the unit. 
 

3.   Switch the Bio-Acoustic Simulator on. 
 

4.   Starting at 125Hz and 40dB HL on the Left (Blue) earphones, increase 
the HL value until the LEFT indicator light appears. Record the frequency and 
HL value. Repeat this procedure at all frequencies. 
 

5.   Repeat step 4 with the Right (Red) earphone. 
 

6.   Keep a BIOLOGICAL LOG of this data. Always compare the new HL 
values to the original BIOLOGICAL LOG. All data shall compare within ±5dB 
of the original BIOLOGICAL LOG. See Table 1 for typical HL values. 
 
Testing an Automatic Audiometer 
 

A typical test procedure would be as follows: 
 

1.  Turn the audiometer on and allow it to stabilize in accord with the 
manufacturer's specifications. 
 

2.   Connect a cable between the patient response jack of the audiometer 
and the RESPONSE jack of the Bio-Acoustic Simulator. 



 
NOTE 

See Figure 6. If the patient response switch of the audiometer is 
normally open, use the WHITE and BLACK wires of the response 
output cable. If it is normally closed, use the RED and BLACK 
wires. If a single pole double throw contact arrangement is required, 
use the BLACK wire as the common, the WHITE wire as normally 
open, and the RED wire as normally closed. 

 

 

3.  Place the earphones onto the unit. 
 
4.   Turn the Bio-Acoustic Simulator on. 

 
5.   Run the audiometer through its normal testing sequence. A reference 

audiogram will be produced. The highest dB value at each frequency should be 
compared to the activation levels in Table 1 to indicate that the audiometer has a 
high probability of being in calibration. Also, this data should match previous 
data to within ±5dB. If not, the audiometer may need calibration. 
 
Response Output Jack 
 

This feature is designed to take the place of a patient pressing the response 
switch when a tone is heard. When the tone is loud enough to activate the 
indicator light, a relay contact is closed, opened, or both, depending on the 
requirement for the particular automatic audiometer being used. This relay 
actuation will cause the audiometer attenuator to decrease its HL output until the 
relay is deactivated. When deactivated, the audiometer attenuator will increase 
the HL output until the relay is again activated, etc. 
 

The switching requirements for the particular audiometer being used 
should be found within the audiometer's instruction manual or schematic. If not, 
the audiometer manufacturer can be contacted for this information. See Figure 6. 
 

CAUTION 
Be sure that the patient response jack of the audiometer does 
not require switching of more than 30 volts AC or DC. If it 
does, do not connect the audiometer to the RESPONSE jack, 
as damage may occur to the relay in the instrument. 

 
Testing Audiometer Frequencies (Optional) 

An optional frequency counter can be used with the Bio-Acoustic 
Simulator. 
 

1.   Connect a cable between the frequency counter and the FREQ. output 
jack. 
 

2.  Place the earphones onto the unit. 
 

3.  Set the HL attenuator to 60dB HL. 
 

4.  Check and record all frequencies.  
 
Testing Ambient Noise (BA-201-25) 

Room noise within an audiometric room can be tested either continuously 
or periodically depending on various conditions that are producing the noise. 



However, Quest recommends that this test be performed continuously while test 
subjects are being evaluated. Testing is performed as follows: 

 
1.  Hang the microphone from the ceiling slightly above the test subject's 

head. 
 
2.  Turn the BA-201-25 on. 
 
3.   With  the  door  closed,  occasionally  view the  5 indicator lights on 

the monitor. They should not be on. If lights are activating at random, these 
frequencies are in violation. The sound sources should then be located and 
eliminated or the hearing test should be moved to a different time that will be 
less noisy. See Table 2. 

 
 
Model 120 Adapter (Optional) 

 
An optional power adapter is available to replace the battery operation. The 

adapter is plugged into a 120-volt wall outlet and the cord is plugged into the 
jack marked ADAPTER. Battery power is automatically disconnected from the 
circuit whenever the adapter is plugged into the unit. Operational characteristics 
are identical in either mode of operation. 
 
BATTERY REPLACEMENT 

 
The battery compartment is located on the top side of the unit. Lift the left-

hand side of the grey plastic battery door. It will open and swing towards the 
right. Grasp the battery and lift it out of the compartment. Remove the battery 
from the battery snap and replace it with a new 9-volt alkaline battery. 
 

NOTE 
The battery MUST be of the alkaline variety! 

 
MAINTENANCE AND CALIBRATION 

 
The Bio-Acoustic Simulator section should maintain its accurate 

calibration for many months of use. Because both the LEFT and RIGHT test 

circuits are identical, the following procedure can be used to verify that the Bio-
Acoustic Simulator section is functioning properly. 
 
Calibration Check 
 

1.  Switch the unit on. 
 

2. Place the Right (Red) earphone in the coupler on the side of the unit 
marked RIGHT. Test and record the HL values in 5dB increments (45, 50, 55 
etc.) at all frequencies. 
 

3. Place the same Right (Red) earphone in the coupler marked LEFT. Test 
and record the HL values at all frequencies. 
 

4. Compare both sets of data. The differences shall be no more than ±5dB. 
The Octave Monitor section should maintain its accuracy for many months of 
use. However, to insure consistently accurate operation, it is recommended that 
the 1K filter be tested and calibrated weekly or monthly. Calibration of the 1K 
filter requires a 1kHz, 114dB calibrator capable of fitting the microphone with 
an adapter. Quest calibrators meeting these requirements are the QC-10 and the 
QC-20. The following procedure will guarantee that all filters are calibrated per 
the label on the back of the unit. 
 
Calibration 
 

1.  Switch the calibrator on, making sure that it is producing a 1kHz tone at 
114dB. 
 

2. Place the microphone adapter #56-163 into the calibrator coupler. 
 

3. Place the microphone into the microphone adapter. 
 

4.  Switch the BA-201-25 on.  Hold the ON button in while performing this 
calibration. 
 

5.  Observe the 1K filter light while slowly turning the CAL adjustment 
with a screwdriver. Adjust it until the light appears to glow at approximately 
one-half intensity. 
 

6. Release the ON button. All five filter lights should appear, indicating 
that all filter circuits and lights are operative. 



QUEST SERVICE POLICY  
 
Service Policy 
 

The Quest product you have purchased is one of the finest acoustic instruments 
available. It is backed by our full one year warranty which seeks complete customer 
satisfaction. This is your assurance that you can expect prompt courteous service for your 
equipment from the entire Quest service organization. 
 

Should your Quest equipment need to be returned for repair or recalibration, please 
contact the Service Department at (800) 245-0779 (USA) or Fax (262) 567-4047 for a 
Return Authorization Number. The RA number is valid for 30 days, and must be shown 
on the shipping label and purchase order/cover letter. If you are unable to return 
instruments in that time call for a new RA number. Send it prepaid and properly packed 
in the original shipping carton directly to Quest Technologies, 1060 Corporate Center 
Drive, Oconomowoc, WI 53066 U.S.A. 
 

Repair or replacement work done under warranty will be performed free of charge, 
and the instrument will be returned to you prepaid. Your copy or a photocopy of the 
Quest Registration Card will serve as proof of warranty should the factory require this 
information. 
 

If for any reason you should find it necessary to contact the factory regarding 
service or shipping damage, please direct your calls or letters to the attention of the 
Service Manager, Quest Technologies, (262) 567-9157 or (800) 245-0779. Office hours 
are from 7 AM to 6 PM (Central Standard Time) Monday through Friday. 
 

For service or recalibration outside the U.S.A., please contact your local Quest 
Dealer or fax Quest U.S.A. at 1-262-567-4047. 
 
QUEST WARRANTY POLICY  
 
Warranty Policy 
 

Quest Technologies warrants our instruments to be free from defects in materials 
and workmanship for one year under normal conditions of use and service. For U.S.A. 
customers we will replace or repair (our option) defective instruments at no charge, 
excluding batteries, abuse, misuse, alterations, physical damage, or instruments 
previously repaired by other than Quest Technologies. Microphones, sensors, and printers 
may have shorter warranty periods. This warranty states our total obligation in place of 
any other warranties expressed or implied. Our warranty does not include any liability or 
obligation directly resulting from any defective instrument or product or any associated 
damages, injuries, or property loss, including loss of use or measurement data. 
 

For warranty outside the U.S.A., a minimum one year warranty applies to the same 
limitation and exceptions as above with service provided or arranged through the 
authorized Quest distributor or our Quest European Service Laboratory. Foreign 
purchasers should contact the local Quest distributor for details. 


