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GENERAL DESCRI PTI ON

The Quest npdel QC-10 and QC-20 are acoustic
calibrators for calibrating precision type 1
as wel | as general purpose type 2 sound | evel
meters and other instrumentation with a
m crophone input. The QC-10 is a single
frequency calibrator which generates 1000 Hz
at 114dB SPL. The QC-20 i s a dual - frequency,
dual -anplitude calibrator. |t generates four
sel ectabl e reference tones: frequencies of
250 and 1000 Hz, each at levels of 94 and
114dB. The calibrators are powered by a
single 9 volt battery.

IEC 942: 1988, CLASS 1
ANSI S1.40-1984

Sasr

The calibrators consist of an oscillator to
generate the frequenci es, an anplifier stage,

QC-20 CALIBRATOR a transducer and nicrophone coupler. The
250Hz 1KHz 94dB 114dB coupler directly accepts a standard 1"
(15/16") dianmeter mcrophone. Separ at e

adapters are avail able to accommpdate ot her
sizes of mcrophones. The calibrators al so
provide a 1 volt RMS signal through a 1/8"
phone j ack.

THEORY OF OPERATI ON
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IEC 942: 1988, CLASS 1
ANSI S1,40-1984
Fi gure 2 shows the basic functional blocks of
the QC-10 and QC-20. The oscillator is alow
Figure 1 distortion wein-bridge type with automatic

gai n control and tenperature conpensation for
high stability. Precision capacitors and resistors control the frequency,
and the anplitude of each frequency is individually adjustable for precise
calibration of the SPL. The oscillator's output is fed through a tenperature
conpensated driver circuit to the transducer where it is converted to sound
pressure in the coupler cavity.

The battery test circuit conpares the battery voltage to a reference vol tage.
If the battery is too low for proper operation, the circuit automatically
di sables the oscillator and no sound is produced. The red LOBAT light will
indicate this condition.



OPERATI NG PROCEDURE

1. The coupler cavity of the calibrator is designed to directly accept a
standard 1 inch dianeter mcrophone (actual size is 15/16"). The proper
adaptor nust be used for nicrophones whose dianeter is less than 1 inch.
Place this adaptor into the coupler cavity with a slight tw sting notion to
ensure that it is fully seated. An Oring will hold the adapter in place and
provide an acoustic seal between the cavity and the adapter.

NOTE

If the calibrator has recently been noved fromone area to anot her
of substantially differing tenperature (>10°C difference), it is
advisable to allow 1/2 hour before attenpting to calibrate
equi pnent. This is to assure proper tenperature stabilization of
the equi pnent. The calibrator need not be "ON' during this period.

2. Carefully lower the calibrator over the microphone. |f the adapter has
an Oring to provide a seal around the microphone, a slight tw sting notion
shoul d be used to ensure proper seating of the nicrophone into the adapter.
Take care not to unscrew the m crophone while tw sting.

NOTE

If the calibrator is not lowered slowy, danmage to m crophone
di aphragns nay result. Be sure the calibrator is seated squarely
wi th the adaptor and nicrophone or significant errors may result.

3. Turn the unit on. Allow 15 seconds after turning on for the output to
stabilize. |If no sound is apparent after 15 seconds or the LOBAT light is
lit, refer to the section on battery replacenent (page 7).

4. QC-20 only: Select the frequency and anplitude desired. Wen selecting
the frequency and anplitude conbinati on, consider the follow ng:

a. Background noi se nust be nore t han 20dB bel ow cal i brat or out put for
accurate readings, e.g., 74dB or less for 94dB position.

b. Meters wi th needl e novenent di spl ays should typically be calibrated
at or near full scale deflection.

C. Manuf acturers usually state optimum frequency and anplitude for
calibration of their instrunent.
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TIMED

AUTO— TRANSDUCER
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LOW BATTERY
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Figure 2. Calibrator Block Diagram

d. The 250Hz tone is useful for checking the frequency response of
instrunents. When conparing neter response at 250 and 1000Hz with "A"
wei ghting, the nominal reading at 250Hz shoul d be 8. 6dB bel ow t he readi ng at
1000Hz. Wth "B" weighting, the reading should be 1.3dB less. For both "C'
and LI NEAR (or FLAT) settings there should be no difference between readings
at the two frequencies.

5. Verify the sound level neter's accuracy by conpari ng its reading with
the calibrator's output. Followi ng the manufacturer's instructions, adjust
the sound level neter for a correct reading. If altitude or mcrophone
;:orrecti ons are necessary, refer to Figures 3 and 4 and apply the appropriate
actor.

6. After calibration is conplete, slowy renpve the calibrator, and swtch
off the unit. For further details of calibration, refer to the npst recent
revi sion of ANSI Si1.10.

7. Newer calibrators, beginning in 1998 have an autonatic shutoff feature.
This prevents draining the battery by accidentaly Ieaving the calibrator
turned on. A tiner circuit will shut the calibrator off after a m ni numon
time of two minutes. To restart the calibrator, turn the power switch OFF
and then ON again.




ALTI TUDE EFFECTS

Most calibrators are affected by changes in altitude and the resul ting change
in baronetric pressure. The vibration of the calibrator's di aphragm causes
cavity volume variations which thus cause pressure variations. Changes in
anbi ent air pressure and density can change the actual sound |evel produced.
The calibrators are set at the factory to produce their rated SPL at standard
baronetric pressure at sea |level (760nm Hg).

Newer design calibrators, beginning in 1998, have negligible altitude
correction requirenments. The newer calibrators have a convex profile to the
coupler cone, with a slightly extended 'chi mey' for the bleed hole.

O der calibrators, which have a straight conical profile to the coupler cone,
require altitude conpensation. Figure 3 shows correction factors for
different altitudes and baronetric pressures.

(Y N

MI CROPHONE OLD NEW
CORRECTI ONS

Di fferent nodels of mcrophones have differing air volumes between the grid
and di aphragm and al so have diaphragns that vary in stiffness. Because of
this, the generated sound pressure at the m crophone di aphragm may vary from
the nonminal level of the calibrator. Also, free field mcrophones have
reduced high frequency output when calibrated in a pressure chanber. A
correction is thus necessary for some m crophones.

Refer to the manual for your sound I evel neter or nicrophone for the proper
correction val ues.

ATMOSPHERIC PRESSURE — mm Hg (mBar)

ELEVATION ABOVE SEA LEVEL - FEET (METERS)

Figure 3. Effect of Altitude/Barometric Pressure
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CALI BRATI ON ADAPTERS

The QC-10 and QC-20 cavity directly accepts a standard 1-inch neasurenent
Smal | er mi crophones require an adapter
for proper calibration. Quest provides the follow ng adapters for various

m crophone (actual diameter 0.936")
m crophone sizes .

056- 990 Standard 1/2 inch (0.52"

actual ) neasurenment m crophone

056- 988 Standard 1/4 inch dianeter

056- 989 Quest 8mm di anet er dosi et er

measur ement m cr ophone

m cr ophone

056- 160 10mm di anet er m crophone for Quest nodel 208 neter

056- 162 0.725 inch dianmeter mcrophone for Quest 261

056- 163 0. 827 inch diameter m crophone used on ol der nodel Quest 2700 and

2800 neters

EXAMPLES OF CALI BRATOR USE

Exanpl e 1. You are calibrating a sound level nmeter with a 1/2" pressure
response m crophone which requires no correction. You are using an ol der
design QC-20 at a baronmetric pressure of 530nm Hg, corresponding to an
Wth the calibrator set at 114dB and
1000 Hz, the meter reading, from Figure 3, should be .2dB above the

el evation of approxinately 9,500 feet.

calibrator setting, or 114.2dB.

Exanple 2. You are checking a neter

pressure response is 0.1dB less at

free field response. You are using

with a free-field mcrophone whose

250Hz and 0.2dB less at 1kHz than it's

Col orado with an el evation of 5,200 feet.
QC-20 so altitude correction is required.

Set the calibrator at 1000 Hz and 94dB.
sound | evel neter manual states that the neter will read -0.2, or 93.8dB.
Al'so, from Figure 3 the altitude correction is +. 1dB. Therefore set the

meter to read 93. 9dB.

" A

frequency weighting at Denver,
You are al so using an ol der design

The m crophone correction fromthe

As a check only, you may wish to switch the calibrator to 250 Hz. The

corrections now are as follows:
"A" Wi ghting
M crophone
Al titude

Tot al

-8.

-9.

6dB
. 1dB

. 6dB

3dB

Check to see that the neter reads 84.7dB (94 - 9.3 = 84.7).

BATTERY CHECK AND REPLACEMENT

No operator judgnents are needed to determne the condition of the battery.
If the battery is so low (approximately 7 volts) as to affect the unit's
calibration, a battery-condition detector circuit disables the oscillator,
lights the LOBAT indicator, and no sound is produced. Please note that the
QC- 10 and QC-20 have a ci rcultry st abi ||zat|on t| me of 3 to 5 seconds, and no
sound is produced during this tine. This "warmup" tine should not be
m sconstrued as a |low battery condition. |If, however, after 15 seconds no
tone is heard, replace the battery with a fresh NEDA Type 1604 9 volt
transistor battery. Newer units with the automatic shutoff feature will run
for shorter lengths of tine as the battery weakens.

To change the battery in newer units, renpbve the two screws in the cover
pl ate. Renove the cover plate and netal sleeve to expose the battery. Pull
the battery away from the snap connector and renove. To install a new
battery, press its flat end into the foam retainer, conpressing the foam
Slide the connector end of the battery in line with the battery socket and
snap it into place. The battery will not "snap-in" in the wong orientation.
Reinstall the sleeve, cover plate and screws.

To change the battery in older units, grasp the coupler (black cone) end in
one hand and the gray sleeve in the other. Turn the sleeve counterclockw se
until it can be slid off. Wen the sleeve has been renoved, pull the battery
away fromthe snap connector and renpve. To install a new battery, press its
flat end into the foamretainer, conpressing the foam Slide the connector
end of the battery in line with the battery socket and snap it into place.
The battery will not "snap-in" in the wong orientation. Reinstall the gray
sl eeve, making sure that it is firmy seated.

CALI BRATI ON

The QC-10 and QC-20 are calibrated at the Quest laboratory with a type L
st andard mi crophone (B&K 4144) and speci al instrunentation traceable to N ST.
The QC-10 or QC-20 is very stable; but since it is used to calibrate other
equi pment, it should be checked periodically against |aboratory standards.
It is reconmended that the calibrator be returned to the factory at Ieast
yearly for recalibration, or whenever there is a question as to its accuracy.




Figure 4 depicts the calibrator with the sleeve renoved. Calibration is not SPECI FI CATI ONS
affected by renpving the sleeve. Calibration potentioneters are indicated
for adjusting the SPL and the 1 volt output. The 1 volt adjustnent is the STANDARDS: ANSI S1.40-1984 and | EC 942:1988 dass 1
mast er output adjustnent and as such affects the SPL.

OUTPUT FREQUENCY

QC-10 : 1000 Hz; QC-20 : Selectable, 250Hz, 1000Hz * 2%

These adjustnents are for |aboratory calibration only and
shoul d not be readjusted by the user. QUTPUT AMPLI TUDE: QC-10 : 114dB ; QC-20 Sel ectable, 94dB
(1 pascal) or 114dB ref. 20uN nf (20pPa)

QUTPUT ACCURACY: +0.3dB @ 20°C 760mHg.

DI STORTION:  Less than 1% w thin tenperature and humdity
operating ranges.

ELECTRI CAL QUTPUT: 1 volt RMS sine wave, +5% (0.4dB).
Qut put i npedance = 1000 ohms. Phone jack (1/8") conpatible
with Switchcraft 780 plug or equival ent.

TEMPERATURE: Operating range -10 to +50°C.
1KHz: within +/-0.3dB from+5 to 50°C
Bel ow +5°C coefficient of SPL is 0.0 to +0.01dB/°C ref. 20°C
250Hz: within +/- 0.3dB from+5 to 40°C
Bel ow +5°C coefficient of SPL is O to 0.02dB/°C max ref. 20°C
Storage tenperature -40 to +65°C with battery renoved.

COUPLER VOLUME COEFFI CI ENT: A 1cc increase in coupler volume wll
result in a typical decrease in output of .27dB @kHz and . 67dB @250Hz.

HUM DI TY: Relative humidity 5 to 95%w th |ess than 0.1dB change
in output.

EFFECTS DUE TO EXTERNAL FI ELDS
60 Hz : No neasurable effect up to 5 Cersted (1 Ce = 80A/' M
400 Hz: No neasurable effect up to 2 Cersted
(Stated field strengths are nagnetic test chanber linits)
Tested for RF susceptibility wwth no effect at field
strengths to 65 V/ mover the frequency range of 10MHz to
500MHz.

PONER: Battery operated, 9 volt transistor battery, NEDA 1604
type. Projected battery life greater than 25 operating
hours with intermttent use. Battery life is affected by
tenperature. Consult battery manufacturer's data for
specific battery life at a current draw of 10mA.

SIZE AND WEI GHT:  4.1" (10.4 cm) long, 2.4" (6 cm) dia., 12 oz
(0.35 kg).

Figure 4. Calibrator Adjusting Potentioneters




QUEST SERVI CE AND WARRANTY PCLI CY

Service Policy

The Quest product you have purchased is one of the finest acoustic
instrunents avail abl e. It is backed by our full one year warranty which
seeks conpl ete customer satisfaction. This is your assurance that you can
expect pronpt courteous service for your equipnent from the entire Quest
service organi zation.

Shoul d your Quest equi pment need to be returned for repair or recalibration,

pl ease contact the Service Department at 1(800)245-0779 (USA) or Fax
(262)567-4047 for a Return Authorization Nunber. The RA nunber is valid for
30 days, and nust be shown on the shipping |abel and purchase order/cover
letter. |If you are unable to return instrunents in that tinme call for a new
RA nunber. Send it prepaid and properly packed in the original shipping
carton directly to Quest Electronics, 1060 Corporate Center Dr., Ccononpowoc,
W 53066 U.S. A

Repair or replacenent work done under warranty will be perforned 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
regardi ng service or shipping danage, please direct your calls or letters to
the attention of the Service Manager, Quest Electronics, (262) 567-9157 or
(800) 245-0779. O fice hours are from8 AMto 5 PM (Central Standard Tine)
Monday t hrough Friday.

arranty

Quest Technol ogies warrants our instrunents to be free from defects in
materials and workmanship for one year under normal conditions of use and
service. For U S A custoners we wll replace or repair (our option)
defective instrunents at no charge, excluding batteries, abuse, m suse,
alterations, physical damage, or instrunents previously repalred by ot her
than Quest Technol ogi es. M crophones, sensors, printers and chart recorders
may have shorter warranty periods. This warranty states our total obligation
inplace of any other warranties expressed or inplied. Qur warranty does not
include any liability or obligation directly resulting from any defective
instrunent or product or any associ ated danages, injuries, or property |oss,
including | oss of use or neasurenent data.

For warranty outside the U S. A, a nmininumof one year warranty applies to
the same linitation and excepti ons as above with service provided or arranged
through the authorized Quest sales agent or our Quest European Service
If_aboaatorly. Forei gn purchasers should contact the |ocal Quest sales agent
or details.




