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SPECIFICATIONS

MICROPHONE CALIBRATOR

Microphones: This instrument will ealibrate
the Tyee 1560-P3 and -P4 PZT Microphones,
currently used on the Type 1551-C Sound-Level
Meter and the Type 1558-A Octave-Band
Noise Analyzer, respectively; also the Tyre
1560-P1 (Rochelle Salt) Mierophone, used on
the older Tyrr 1551-B Sound-Level Meter.
Range: Direct reading for microphone sensitivi-
ties between —55 db and —65 db re 1 volt/ubar.
Frequency Range: 20 to 8000 cps.

Accuracy: +0.2 db + (0.1 db X frequency in
ke) up to 2.5 ke, £0.7 db above 2.5 ke to 7 ke,
when reference is set to actual barometric
pressure.

PRECISION ACOUSTICAL SOURCE
Frequency Range: 20 to 8000 cps.

Output: 92 db re 0.0002 wbar for excitation of
50 volts,

Accuracy: Al 92 db, +0.1 db + error in deter-
mining mierophone sensitivity.

SOUND-LEVEL CALIBRATOR

Frequency Range: 20 to 2000 eps.

Output: 92 db re 0.0002 ubar for excitation of
50 volts,
Accuracy:
pressure.

+0.7 db at standard atmospheric

U.S. Patent No. 2,966,257.
General Radio Experimenter reference: Vol. 37 No. 4, 5, April-May 1963.

GENERAL

Maximum Safe Input Voltage: 50 volts bhehind
600 ohms.

Accessories Required: Generator and detector.
Generator to supply 5 volts or more into a
2000-pf load, and 2.5 volts or more into a
600-ohm load. Lower voltage can he used, with
a resultant lowering of signal-to-ambient-noise
ratio. The TypE 1304-B3 Beat-Frequency Audio
Generator, the Type 1210-C Unit R-C Oscil-
lator, and the Type 1311-A Audio Oscillator
are recommended. The Tyre 1551-B or -C
Sound-Level Meter or the Tyre 1558-AP Oc-
tave-Band Noise Analyzer is recommended for
the detector.

Accessories Supplied: Cables for connection to
generator and detector; adaptor sleeve for
640-A A microphone.

Cabinet: Flip-Tilt; relay-rack model also is
available.

Dimensions: Portable model, case closed —
width 10, height 8, depth 714 inches (255 by
205 by 190 mm), over-all; rack model — panel
19 by 1014 inches (485 by 270 mm), depth

behind panel 5 inches (130 mm).

Net Weight: Portable model, 13 pounds (6 kg);
rack model, 14 pounds (6.5 kg).

Shipping Weight: Portable model, 22 pounds
(10 kg); rack model, 29 pounds (13.5 kg).
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SECTION |

INTRODUCTION

1.1 PURPOSE.

The Type 1559-A Microphone Reciprocity Calibrator (Figure 1-1) is a
primary calibrator for the General Radio Type 1560-P3 PZT Microphone. With-
out any calculations, one can rapidly determine the sensitivity of a micro-
phone in db re 1 volt/ubar. The instrument's high accuracy makes it suit-
able for standardization measurements, while its ease of operation makes it
useful for daily checks on sensitivity.

This instrument can also be used as a source of constant acoustic out-
put over a wide frequency range to make rapid calibration checks on micro-
phones and sound-level meters or to set the reference level of analyzing
systems.

1.2 DESCRIPTION.

1.2.1 GENERAL. The reciprocity calibrator includes the circuit and the struc-
ture required for the closed-coupler (cylindrical cavity) reciprocity calibration
procedure, which is widely recognized as the preferred method of performing
the absolute calibration of laboratory standard microphones. The instrument
also includes an analog computer, which performs the calculations neces-
sary to determine microphone sensitivity. The reversible transducer needed in
the calibration procedure is the cartridge of the Type 1560-P3 PZT Micro-
phone, which is built into the coupler. The auxiliary transducer is a PZT
cylinder, which forms the cylindrical wall of the coupler.
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The PZT cylinder used in the reciprocity calibration also setves as a
stable acoustic source when the instrument is used as a sound -level calibra-
tor. A meter, calibrated in terms of the sound-pressure level produced, indi-
cates the absolute value of the signal applied to the PZT cylinder.

1.2.2 CONTROLS AND CONNECTORS. Table 1 lists controls and connec-

tors on the instrument panel.

TABLE 1

CONTROLS AND CONNECTORS

Fig. 1-1 Name Type Function
Ref
1 INPUT Binding post pair Input connection from oscil-
lator to Type 1559-A.
2 92DB-84DB 3-position toggle switch Selects meter range.
3 Microphone connector 3-terminal Cannon Type Receives microphone to be
XLR locking connector calibrated.
4 Transfer-function switch | 9-position selector switch | Sets necessary electrical
(READ-ADJ) transfers.
5 SENSITIVITY LEVEL Continuous rotary control | Adjusts value of resistance
attenuator.
6 MICROPHONE CUR- Continuous rotary control | Controls level of driving cur-
RENT rent of reversible transducer.
7 OQUTPUT TO SLM 3-terminal Cannon Type Output connection to sound-

XLR locking connector

level meter.

1.2.3 ACCESSORIES SUPPLIED. Supplied with the reciprocity calibrator are
a Type 274-NP Patch Cord,
sound-level meter, and an adaptor for a 640-AA microphone.

an 18-inch output cable for connection to the

-
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INTRODUCTION

1.2.4 CARRYING CASE. The Type 1559-A is mounted in a General Radio
Flip-Tilt case. The captive protective cover serves as a mounting base when
the instrument is in use. Owing to the friction of the rubber seal, the instru-
ment can be operated at almost any angle from horizontal to vertical. The
cables and instruction book are in the cover, in a protective polyurethane
compartment.

1.3 ACCESSORIES REQUIRED.

1.3.1 GENERATOR. An audio oscillator is required to drive the Type 1559-A
Microphone Reciprocity Calibrator. Ideally, this oscillator should have an
output impedance of 600 ohms and should be able to deliver 1 watt into a 600-
ohm load. The Type 1304-B Beat Frequency Audio Generator fulfills these
tequirements and, in addition, is readily coupled to a recorder such as the
Type 1521-A Graphic Level Recorder. Although the Type 1559-A Microphone
Reciprocity Calibrator is designed to use the changes in output voltage of a
600-ohm generator as the various transfers are connected (the input imped-
ance varies between 600 ohms, 5000 ohms, and several hundred picofarads),
oscillators of other output impedances can be used. Two such oscillators are
the Type 1311-A Audio Oscillator, which supplies 11 fixed frequencies be-
tween 50 and 10,000 cps, and the Type 1210-C Unit R-C Oscillator, which
is continuously adjustable over the audio spectrum. The Type 1311-A should
be used on the 30-volt output position and the T ype 1210-C on the 0-7-volt
output position. The need for the 600-ohm generator impedance is most evi-
dent when the Type 1559-A Microphone Reciprocity Calibrator is being used
for sound level calibration. The output impedance of both the Type 1311-A
Audio Oscillator and the Type 1210-C Unit R-C Oscillator can be made 600
ohms by adjustment of their respective output level controls or by addition
of series resistance.

1.3.2 DETECTOR. The detector required to measure the output signals of
the Type 1559-A Microphone Reciprocity Calibrator should have an input im-
pedance of at least 5 megohms and be capable of measuring a several-milli-
volt signal with a signal-to-noise ratio of at least 20 db. In addition, the de-
tector should have a scale suitable for observing 1% changes in signal level.
The detector can be a Type 1551-C Sound level Meter, a Type 1558-A Octave-
Band Noise Analyzer, or a Type 1564-A Sound and Vibration Analyzer. One
of these is usually the instrument whose microphone is to be calibrated.
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altitude correction to barometric

pressure. Place straight-edge across proper points on center and left-
band scales and read actual pressure on right-band scale. See Appen-
dix 2 for altitudes above sea level for many cities in the U.S. and
Canada.




OPERATING PROCEDURE

SECTION 2

OPERATING PROCEDURE

2.1 PRELIMINARY CONTROL SETTINGS.

2.1.1 METER ZERO CHECK. With the instrument off, set the meter pointer
to zero, if necessary, by means of the screw-driver adjustment on the meter
face.

2.1.2 BAROMETRIC PRESSURE COMPENSATION. For maximum accuracy
set the BAROMETRIC PRESSURE IN MILLIBARS control to indicate the ac-
tual barometric pressure at your location.

The pressures given by the United States Weather Bureau and by various
flight facilitie s are corrected pressures, i.e., pressures referred to sea level.
Most barometers are similarly calibrated to read pressures corrected to sea
level. The actual barometric pressure can be specifically requested of your
local weather station, or you can cotrect the published barometric reading
for your own location. This correction is a function of altitude, temperature,
and pressure, but the principal factor is the altitude correction of one inch
of mercury per 1000 feet above sea level. Figure 1-2 includes an altitude cor-
rection chart and a conversion nomograph for inches of mercury to millibars.
While the pressure set on the BAROMETRIC PRESSURE indicator should be
reasonably accurate, an error of a few millibars will not greatly affect accu-
racy of measurement. An error of 34 millibars (one inch of mercury) in baro-
metric pressure will cause an error of approximately 0.15 db in microphone
calibrations and 0.3 db in sound-level calibrations.

2.2 MICROPHONE CALIBRATION.
2.2.1 CONNECTION OF GENERATOR, DETECTOR, AND MICROPHONE.

a. Connect an oscillator (generator) to the INPUT connector and a
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sound-level meter to the OUTPUT TO SLM connector, using the cables sup-
plied.

b. Set the meter range switch to 92 DB.

c. Set the MICROPHONE CURRENT control to NORMAL.

d. Set the transfer function switch to ADJ 1.

e. Adjust the oscillator output control for less than full-scale deflec-
tion of the INPUT LEVEL IN DB meter.

f. Carefully place the microphone to be calibrated in the coupler and
lock it in place by moving the slider to the left. Then connect the microphone
to the instrument using the microphone connector attached to the panel.

CAUTION

To avoid damage to the microphone, it must be inserted into and removed
from the coupler slowly enough so that the pressure in the coupler can
equalize with that of the environment.

2.2.2 CALIBRATION PROCEDURE.

a. Set the transfer function switch to START. Turn the SENSITIVITY
LEVEL kaob until the dot on the larger dial is opposite the actual barometric
pressure in millibars.

b. Set the function switch to READ 1. Adjust the sound-level meter for
an on-scale reading and note the value of the reading.

c. Set the function switch to AD]J 1. Turn the SENSITIVITY LEVEL
knob until the sound-level meter indicates the value noted in step b.

d. Set the function switch to READ 2. Adjust the sound-level meter for
an on-scale reading and note the value of the reading.

e. Set the function switch to ADJ 2. Turn the SENSITIVITY LEVEL
knob until the sound-level meter indicates the value noted in step d.

f. Set the function switch to READ 3. Adjust the sound-level meter for
an on-scale reading and note the value of the reading.

g. Set the function switch to ADJ 3. Turn the SENSITIVITY LEVEL
knob until the sound-level meter indicates the value noted in step f.

h. Set the function switch to READ 4. Adjust the sound-level meter for
an on-scale reading and note the value of the reading.

i. Set the function switch to AD]J 4. Turn the SENSITIVITY LEVEL
knob until the sound-level meter indicates the value noted in step h.

j. Read the microphone sensitivity* in db re 1 volt/ubar on the large
dial of the SENSITIVITY LEVEL.

*Even though the calibration is a pressure calibration, the coupler has been
adjusted so that the indicated sensitivity is the random-incidence (diffuse-
field) sensitivity.







