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SPECIFICATIONS

MICROPHONE CALIBRATOR
Range: Direct reading for microphone sensitivities between
—35dB and —75dB re 1 V/ubar.
Frequency Range: 20 ¢/s to 6 ke¢/s direct reading, with corrections
to 8 ke/s.
Accuracy: +0.2 dB + (0.1 db X frequency in ke) up to 2.5 ke/s.
3‘1]{:1}; 1560-P3 and Tyee 1560-P4: +0.7 dB above 2.5 ke/s to
c/s.
Type 1560-P5 and Tyer 1560-P6 +0.7 dB above 2.5 ke/s to
Western Electric 640-AA } 6 ke/s, direct reading,
or equivalent . with corrections to 8 ke/s.
Type 1551-P1L: +0.7 dB above 2.5 ke/s to 5 ke/s.
PRECISION ACOUSTICAL SOURCE
Frequency Range: 20 c/s to 7 ke/s.
Output: 92 dB re 0.0002 pbar for excitation of 50 V.
Accuracy: At 92 dB, +0.1 dB + error in determining microphone
sensitivity. :
SOUND-LEVEL CALIBRATOR
Frequency Range: 20 ¢/s to 2.5 ke/s.
Output: 92 dB re 0.0002 ubar for excitation of 50 V.
Accuracy: +0.7 dB at standard atmospheric pressure.
GENERAL
Maximum Safe Input Voltage: 50 V behind 600 Q.
ACCESSORIES
Required: Generator and detector. Generator to supply 5 volts
or more into a 2000-pF load, and 2.5 V or more into a 600-Q load.
Lower voltage can be used, with a resultant lowering of signal-to-
ambient-noise ratio. The Type 1304-B Beat-Frequency Audio
Generator, the Tyepe 1210-C Unit R-C Oscillator, and the
Type 1310-A Audio Oscillator are recommended. The TyrE
1551-B or -C Sound-Level Meter is recommended for the detector.
Supplied: TypE 274-NP Patch Cord and an extension cable for
connection to generator and detector; and adaptors for reciproc-
ity and comparison calibration of the Type 1560-P5, Tyre
1560-P6, and Western Electric 640-AA or equivalent microphones.

MECHANICAL DATA: Flip-Tilt Cabinet

Net Shipping
Wadth Height Depth Weight Weight

im mm .m mm in mm b kg b kg
Portable 10 255 8 205 7% 190 13 6 22 10

Rack 19 485 10% 270 57 130 14 6.5 29 135
t Behind panel.

Model

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



TYPE 1559-B MICROPHONE RECIPROCITY CALIBRATOR

(]

instrument also includes an analog computer, which performs the calculations
necessary to determine microphone sensitivity. The reversible transducer
necessary for the calibration procedure is the cartridge of a Type 1560-P3
PZT Microphone which is built into the coupler. The auxiliary transducer is a
PZT cylinder, which forms the cylindrical wall of the coupler. The insert
voltage is varied in 10-dB steps, to extend the calibration range while main-
taining high resolution. The coupler has a volume of 17.74 cubic centimeters
and is designed to yield the random-incidence response of the microphone
over an extended range without the use of helium.

The PZT cylinder used in the reciprocity calibration also serves as a
stable acoustic source when the instrumentis used as a sound-level calibrator.
A meter, calibrated in terms of the sound-pressure level produced, indicates
the absolute value of the signal applied to the PZT cylinder.

1.2.2 CONTROLS AND CONNECTORS. Table 1 lists the controls and con-
connectors on the panel of the Type 1559-B Microphone Reciprocity Cali-
brator.

1.2.3 ACCESSORIES SUPPLIED. Supplied with the reciprocity calibrator are
a Type 274-NP Patch Cord, a 30-inch output cable for connection to the sound-
level meter, and adaptors for W E 640AA-type microphones, Type 1560-P5 Mi-
crophone, and Type 1560-P6 Microphone Assembly.

TABLE 1
CONTROLS ANDCONNECTORS

Fig. 1-1 Name Type Function
Ref
1 INPUT Binding post pair Input connection from oscil-
. lator to Type 1559-B,
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-AD]) 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 QUTPUT TO SLM 3-terminal Cannon Type Output connection to sound-
XLR locking connector level meter.
8 SENSITIVITY LEVEL 4-position selector switch | Sets insert voltage level.
9 Slide pins (2) _ Lock the cabinetin the cover.
10 Phillips-head screws (4) — Lock the instrument in the
cabinet.




INTRODUCTION

1.2.4 CARRYING CASE. The Type 1559-B is mounted in a General Radio
Flip-Tilt case. The captive protective cover serves as a mounting base when
the instrument is in use. The friction of the rubber seal keeps the instrument
at any convenient angle, from horizontal to vertical. The cables and instruc-
tion book are carried in the cover, in a protective polyurethane compartment.

1.3 ACCESSORIES REQUIRED.

1.3.1 OSCILLATOR. An audio oscillator is required to drive the Type 1559-B
Microphone Reciprocity Calibrator. Ideally, this oscillator should have an
output impedance of 600 ohms and should be able to deliver one watt into a
600-ohm load. The Type 1304-B Beat-Frequency Audio Generator fufills these
requirements and, in addition, is readily coupled to a recorder such as the
Type 1521-B Graphic Level Recorder. The Type 1310-A Oscillator is also
recommended. Although the Type 1559-B Microphone Reciprocity Calibrator
is designed to use a 6-dB change in output voltage when a 600-ohm source is
matched and is effectively unloaded, oscillators of other impedances can be
used. Two such oscillators are the Type 1311-A Audio Oscillator, which
supplies 11 fixed frequencies between 50 and 10,000 c¢/s, 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 v output position and the Type
1210-C on the 0-7 v output position. The need for the 600-ohm generator
impedance is most evident when the Type 1559-B Microphone Reciprocity
Calibrator is used for sound-level calibrations. The output impedance of both
the Type 1311-A Audio Oscillator and the Type 1210-C Unit R-C Oscillator
can be made equal to 600 ohms by adjustment of their respective ourput-
level controls or by the addition of series resistance.

1.3.2 DETECTOR. The detector required to measure the output signals of the
Type 1559-B Microphone Reciprocity Calibrator should have an input imped-
ance of at least 5 megohms and should be capable of measuring a signal of
several millivolts with a signal-to-noise ratio of at least 20 dB. In addition,
the detector should have a scale suitable for observing l-percent 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 Vibra-
tion Analyzer. One of these is usually the instrument whose microphone is to
be calibrated. .
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BAROMETER PRESSURE ALTITUDE OF STATION BAROMETRIC PRESSURE
CORRECTED TO IN AT
SEA LEVEL FEET ABOVE SEA LEVEL STATION .
MILLIMETERS
INCHES: 4 i igiasss OF MILLIBARS
MERCURY MERCURY L 700
31 —— 1050 . 4
I 10000 —— 10000 T
i 9000 —— 9000 550 —
30 - 4
L 8000 —— 8000 L 750
000 7000 —— 7000 T
29 — 6000 —— 6000 o
4 5000 —— 5000 T
L 800 —— 800
28 —— 950 4000 —— 4000 +
5 3000 —— 3000 =
L 2000 —— 2000 |
i 200 1000 —— 1000 eso —
26 —— 0 —— 0 ~+4—
I ~1000 —— ~-1000 T i
0 —f— 850 -
B 700 —
24 — T 950
— so0 4
23 —- F
<+ 750 —— 1000
P 750 I
2l — 1— 1080
L 700 800 —

Figure 2-1. Nomograph for applying altitude correction to baro-
metric pressure. Place straight-edge across proper points on
center and left-hand scales and read actual pressure on right-
hand scale. See Appendix 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 screwdriver adjustment on the meter face.

2.1.2 BAROMETRIC PRESSURE COMPENSATION. For maximum accuracy,
set the BAROMETRIC PRESSURE MILLIBARS control to indicate the actual
barometric pressure at your location.

The pressures given by the United States Weather Bureau and by various
flight facilities 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 correct 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 2-1 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 the
accuracy of measurement. An error of 34 millibars (one inch of mercury) in
barometric pressure will cause an. error of approximately 0.15 dB in micro-
phone calibrations and 0.3 dB in sound-level calibrations.
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2.2 PIEZOELECTRIC MICROPHONE CALIBRATION.
(General Radio Types 1560-P1, -P3, and -P5 Microphones and Types
1560-P4 and -P6 Microphone Assemblies.)

NOTE

On microphones manufactured prior to January, 1961, pin
No. 1 is connected to pin No. 2. This connection must
be removed before the microphone is calibrated by the
Type 1559-B. Remove the screw from the connector and
pull out the pins. Cut the jumper between pin No. 1 and
pin No. 2 and reassemble the connector.

2.2.1 CONNECTION OF GENERATOR, DETECTOR, AND MICROPHONE.

a. Connect an oscillator to the INPUT connector and a sound-level
meter to the OUTPUT TO SLM connector, using the cables supplied.

b. Set the meter range switch to 92 dB.

c. Set the MICROPHONE CURRENT control to NORMAL.

d. Set the transfer function switch to AD]J 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 (see
CAUTION below) and lock it in place by moving the slider to the left. No
adaptor is needed for the Types 1560-P3 & -P4 Microphones, but an Adaptor
Sleeve, No. 1559-6080, is required with the Types 1560-P5 and -P6 Micro-
phones. 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 teo allow
the pressure in the coupler to equalize with that of the
environment.

2.2.2 SENSITIVITY-LEVEL SETTING.

The SENSITIVITY LEVEL adjusts the insert voltage applied to the un-
known microphone, to permit direct calibration of microphones of various sen-
sitivities. Set the SENSITIVITY LEVEL to -10 DB, NORMAL, +10 DB, or
+20 DB, depending upon the expected microphone sensitivity. Add this set-
ting algebraically to the reading of the large SENSITIVITY LEVEL dial to
determine the microphone sensitivity. Use the NORMAL position for the Gen-
eral Radio Types 1560-P1, -P3, and -P5 Microphones and Types 1560-P4 and
-P6 Microphone Assemblies.
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2.2.3 CALIBRATION PROCEDURE.

a. Set the transfer function switch to START. Turn the SENSITIVITY
LEVEL knob until the dot on the larger dial is opposite the actual baro-
metric pressure in millibars.

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

c. Set the function switch to ADJ 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 indication and note the reading.

e. Set the function switch to AD] 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 indication and note the reading.

g- Set the function switch to AD] 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 indication and note the reading.

i. Set the function switch to ADJ] 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
SENSITIVITY LEVEL dial with the added correction of the setting of the SEN-
SITIVITY LEVEL knob (refer to paragraph 2.2.2).

2.2.4 READING THE LARGE SENSITIVITY LEVEL DIAL.

When the instructions in step i of the calibration procedure (above) are
followed, the sensitivity of some microphones may cause the SENSITIVITY
LEVEL dial to pass through the blank portion of the dial (a gap between -54.6
and -63.4). When this occurs, the microphone sensitivity can be correctly deter-
mined by the following straightforward procedure:

When the dial is turned through the gap in the engraving (refer to Figure
2-2) continue the calibration with the same progression of numbers as that in
use before the gap was entered. Referring to the outer numbers in the figure,
with a counterclockwise rotation of the dial the center of the gap becomes
-54.5 -and the major divisions that follow are -54.0, -53.5, -53.0, etc. With a
clockwise rotation of the dial the center of the gap becomes -63.5 and the
major divisions that follow are -64, -64.5, etc. Table 2 lists the microphone
sensitivities involved and indicates the proper interpretation of the dial
readings.

lIf unable to set the sound-level meter to the reading of step f, turn the MICROPHONE CUR-
RENT control counterclockwise and repeat step f. °

2Even though the calibration is a pressure calibration, the coupler has been adjusted so that
the indicated sensitivity is the random-incidence (diffuse=field) sensitivity.
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TABLE 2
Microphone
Sensitivity
) (SENSITIVITY
Actual Micro- Setting of LEVEL Dial
phone Sensi- SENSITIVITY SENSITIVITY LEVEL DIAL Plus Switch
tivity in dB LEVEL Number Should be read Readings) in
re | V/jibar switch Displayed as dBre 1V/ ubar
-62.5 NORMAL : -62.5 -62.5 -62.5
-62.5 -10 dB *-61.5 ~52.5 -62.5
-63.0 -10 dB *.62.0 -53.0 -63.0
-63.5 -10 dB : 625 -53.5 -63.5
-64.0 - 10 dB +.63.0 ' -54.0 -64.0
-64.5 - 10 dB **Esz -54.5 -64.5
-65.0 - 10 dB -55.0 -55.0 -65.0
-52.5 +10 dB -62.5 -62.5 -52.5
-52.5 NORMAL *-61L5 =52.5 -52.5
-53.0 NORMAL *-62.0 -53.0 -53.0
-53.5 NORMAL *-625 -53.5 -53.5
-54.0 NORMAL *.63.0 -54.0 -54.0
-63.5
-54.5 NORMAL *“2_ -54.5 -54.5
54.5
-55.0 NORMAL -55.0 -55.0 -55.0
-42.5 +20 dB -62.5 -62.5 -42.5
-42.5 +10 dB *-615 =525 -42.5
-43.0 +10 dB *-62.0 =53.0 -43.0
-43.5 +10 dB *-62.5 -33.5 -43.5
-44.0 +10 dB *-63.0 -54.0 -44.0
-44.5 +10 dB «f 035 -54.5 -44.5
~54.5
-45.0 +10 dB -55.0 -53.0 -45.0
-32.5 +20 dB *-61.5 -52.5 -32.5
-33.0 +20 dB *-62.0 -53.0 -33.0
-33.5 +20 dB *-62.5 ~93.5 -33.5
-34.0 +20 dB *-63.0 -54.0 -34.0
-34.5 +20 dB **‘L;s:: -54.5 -34.5
-35.0 +20 dB =55 -55.0 -35.0

*Dial passes through gap from -54.6 to -63.4 in adjustment 4.
**+Dial is in center of gap from -54.6 to -G3.4 after adjustment 4.
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|mD|cnon

-54.5

-5q

Figure 2-2. Part of the SENSI-
TIVITY LEVEL dial, showing the
progression of numbers through the
gap, for counterclockwise rotation,

COUNTERCLOCKWISE DIAL
ROTATION THROUGH GAP

2.2.5 USE OF MICROPHONE SENSITIVITY.

If the measured sensitivity of the microphone is the same as its initial
value, the calibration of the associated instrument (sound-level meter, octave-
band analyzer, etc.) need not be changed. However, if the measured sensitivity
is different, the associated instrument must be recalibrated. Refer to the ap-
propriate paragraph in the Operating Instructions for the associated instrument:
paragraph 3.8 for the Type 1551-B Sound-Level Meter, paragraph 4.8 for the
Type 1551-C Sound-Level Meter, paragraph 4.4 for the Type 1558 Octave-Band
Noise Analyzer, and paragraph 2.3 for the Type 1564-A Sound and Vibration
Analyzer.

2.3 CALIBRATION OF WE 640AA and B & K 4131 MICROPHONES.
NOTE

The following instructions apply for the calibration of
either microphone, except that a No. DB-0111 B & K
Coupler-Adaptor is required for calibration of the B & K
4131 Microphone.

A preamplifier is required to supply a polarizing voltage for condenser
microphones and to give a lower impedance. The GR Type 1551-P1 Condenser
Microphone System' is acceptable for this use.

a. Insert the Type 1559-2220 Adaptor Unit into the coupler opening on
the panel of the Type 1559-B and lock it in place by sliding the clamp onto
its rim.

‘ b. Insert the banana pin of the Type 1559-2210 Adaptor Assembly into
the scroll of the clamping spring on the Type 1559-B. Connect the female end
of the audio connector to the output of the Type 1551-P1 Condenser Micro-
phone System? and connect the male end of the audio connector to the micro-

phone on the Type 1559-B.

IFor precision work, the polarizing voltage must be accurately measured. An accurate, high-
impedance voltmeter can be used to measure the polarizing voltage from cathode to ground of
the Type 1551-PL A correction of -2 volts, for grid to cathode bias, should be applied to the
reading.

20ther preamplifiers can be used if they include a provision for inserting a voltage between
the microphone case and the preamplifier ground.











































































