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This book contains the instructions for the
Type 1562 Sound-Lavel Calibratar. Detailed
information on noise-measuring techniques
and tound-measuring equipment associated
with such a calibrater can be found in the
General Radio "Handbook of Noise Measures
ment!’
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1.2 DESCRIFTION.

1.2.1 GENERAL.

Figure 1~1 shows the Type 1562 with
its adaptors, and Table 1-1 documents the
type and function of the control and acces-
sories. 2

Figure 1-1. Type 1562 Sound-l.evel Calibrator.
Teble 1-1

N Cantrels end Accossories
Fig. 11
Raf. Nemw Type Fungrion
1 OFF-START- 7-pasition Turng instrumest on.
FREQUENCY  selector Checks battery.
switch Selects [requency.
4 Knurled nut Tubular Helds shield on in-
STTUTENT.
3 Eleetrical Phone Jack Provides 1 volt $20%
Ohrput sinewave output at
wiuh [requency,
4 Wicruphone {P/N 1562 Adapra Ingirument m
Adaptor 61340} 1/2 heh dhametar
ryicraphone.
k) Microphone PN 1562 - Adapts instrument to
Adaptor a100) 1 inch digmeter
microphone.
- Battery 9 ¥ Burgess  Power for instrument.
PMG or eg-
uivalent
- Case Holds instrurent and
#ccangories.

As shown in the biock diagram of Fig-
ure 1-2, the instrument consists of an oscil-.
lator which drives a loudspeaker to generate
high-level acoustic calibratisg signals in a
coupler that fits over the measurement mic=
rophone. Figure 1-3 shows the coupling end
of the insttument. Various diameter micro-
phores will probably be invoived at times,
and Figures 1-4, 1-5, and 1-6 are provided
to show mounting position of typical micro-
phones.

1.2.2 THE OSCILLATOR.

The oscillator is a battexry-operated
Wien-bridge transistor oscillator that gen-
erates five ANSI-preferred frequencies,
125, 250, 500, 1000, and 2000 Hz. The os-
cillator operates from a 9-volt battery and
is very stable, has low distortion, and low
noise.

1.2.3 ACOUSTIC OUTPUT.

The oscillator drives 2 small control-
led-reluctance magnetic loudspesker. The
loudspeaker drives one end of a small acous-
tic coupier. The other end of the coupler is
closed by the microphone to be calibrated.
A controlled leak to atmosphere in the wall
of the coupler is adjusted so that constant
voltage across the loudspeaker terminals
generates essentially constant sound-pres-
sure level in the coupler from below 100 Hz
to 1000 Hz. Above 1000 Hz the response

3
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Figure 1-3. Acoustic coupler of Type 1557

falls off at approximately 12 dB per octave.
The oscillator output voltage is the same at
each frequency, so at each frequency a volt~
age divider is used to set the sound-pressure
level in the coupler to 114 dB re 20 micro-
newtons per meter2® as measured by a
laboratory standard microphone (W. E.

Type 640-AA).

1.2.4 OUTPUT ADAPTORS.

The coupler that makes up the output
is designed to fit over the Types 1560-P3 and

*A newton per square meter iy the wait aof presture
and i ir equal to 10 dynes per square centimeters
in the internatfong! syriem of wnils {51, iris the
Pascal (Fo).




TVPE 1562

LOUDSPEAKER

COUPLING
caviTy

CONTROLLED LEAK

TO ATMOSPHERE MICROPHONE

UNDER TEST
11

Figure i-4. Calibrotion mounting position of GR
Types 1560-P1, -P3, or -P4 microphones.

-P4 (1 1/8~inch diarneter) microphones.
These microphones were used for many years
on sound-level meters and other sound-mea-
suring equipment. There is still a large
number in use throughout the industry, They
also have the largest outside diameter of any
widely used measurement microphone. New-
ly designed or special-measurement micro~
phones are generally smallexr in diameter,
and it is usually much casier to design adap-
tors to reduce the diameter of the coupler
fitting than it is to effect an increase in its
diamoter,

The most common smaller diameter
microphones are the Types 1360-P5 and -P6
Piezoelectric Ceramic Sound-Level Meter
Microphones currently supplied on General
Radio sound-measuring instruments. The
diameter of these microphones is 15/16 inch,

&

This is also the diameter of the USASI Type
L Laboratory Standard Microphone embod-
ied in the Western Electric Type 640-AA
Microphone.

. COUPLING
TCAvaT

COMTROLLED LEAR
TO ATMOSPHERE

e MICR BRHONE
UNDER TEST

| = INCH-CrAMETER ey
AQLPTOR

Figure 1-5, Celibration mounting position of GR
Types 1560-P5, -P§ microphanes with l-inch
diameter adoptor,

Smaller diameter microphones often
associated with sound measurements are
those in the Altec 21BR series supplied with
the Typz 1551-P1L and 1551-PIH Condznser
Microphone Systemns. These microphones
tave an outside diameter of 5/8 inch.

Snap-in adaptors for 1-in.-dia., and for
1/2-in.-dia. microphones are included with the
Type 1562 calibratar so that most measure-
ment microphones can be accurately and con-
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Figure 1-6. Calibration mounting pasition of GR
microphones with J-inch diameter adapter.

veniently checked. Each adaptor is designed
to maintain a constant volumne in the coupler
so that the sound level generated therein is
always 114 dB when the barometric pressure
is 760 mm of mercury.

1.2,5 ELECTRICAL OUTPUT.

The electrical output voltage of the
oscillator is available at the phone jack on
the side of the calibratsr, The tubular knur-
led nut which secures the instrument cover,
forms the shell of a standard telephone jack,
The open-circuit output voltage at this point
is nominally one volt in back of a sogurce
resgistance of 600¢ ohms. The actual value
of this voltage for any calibrator is constant
over the instruments frequency range and

independent of nortnal environment con=
ditions and battery voltages. The generated
OWput is a sinewave with less than 0.5%
distortion.

The tolerances on the characteristics
of the thermistor (R133), which determines
the operating level of the oscillator, permit

- operating levels among oscillators to differ

by £20%. Each oscillator will operate, how-
ever, at the constant level dictated by its
thermistor.

1.2.6 BATTERY CHECKING CIRCUIT,

The operation of the calibrator oscilla-
tor is independent of the battery voltage as
long as it remains at 6 volts or higher. The
battery -checking circuit is included in the
instrument so the operator can quickly de~
termine if his battery is safely in the oper-
ating range. When the calibrator dial is
turned to the spring return, counter-clock-
wise position, the lamp (PL01) will light
only if the battery voltage is 6 volts or
higher. If the battery is below 6 volts the
transistor switch remains open and the lamp
will not light. Since the lamp load is much
higher than the normal oscillator load on
the battery, the battery must also be in good
condition or its voltage will drop below the
iamp ignition level during the battery check
of one or two seconds, because of the excess
load.




1.2.7 CONTROLS AND CONNECTORS.
MASTER CONTROL

The master controi is the plastic com-
bination knob, dial, and naineplate at the top
of the instrument. This control is used to
turn the instrument on, check the battery con-
dition, and select the operating frequency. A
red background arez illuminates the trans«
parent engraving to indicate the dial setting.

ACOUSTIC-QUTPUT COUPLING

The acoustic output from the calibrator
is obtained at the bottom of the instrument, at
the opposite end from the main contrel. The
correct acoustic output is obtained when a
1 1/8-inch-diameter microphone, or smaller
diameter microphone in a 1 1/8-inch-diameter
adaptor is properly seated in the 1 1/8-inch-
diameter recess at the bottom of the cali-
brator.

Section 2

OPERATING PROCEDURE

2.1 PRELIMINARY CHECKS.

2.1.1 BATTERY CHECK.

Install the battery in the instrument by
removing the cover {paragraph 4-3) and con-
necting the battery between the battery clips.
Replace the cover.

With the instrument upright on a desk
or bench and the output phone jack connector
facing the operator, the master contrel should
be in the pesition shown in Figure 2-1. That

0 : 11




is, the nameplate should be oriented for prop-
er reading and OFF should be illuminated

by the red backing area. To check the battery,
turn the knob momentarily counter-clock-
wise against the spring retum and observe
that the small lamp at the 3:00 o'clock posi-
tion lights. If the lamp doesn't light when

the dial is turned against the spring return,
repeat a second time, I there still isn’t

any light refer to Section 4 of this book,

Top view of colibrater
with master control GFF,

Figure 2-1.

2.1.2 OPERATIONAL CHECK.

Turnthe Type 1562 onby rotating the mas -
ter control counter-clockwise against the
spring return, as when checking the battery,
and holding it for approximately one second,

Turn the knob clockwise to the 2000-Hz posi-
tion. A clear 2000-Hz tone should be easily
audible. If a more raucous tone is heard it
will be necessary to hold the knob in the
START position a little longer before setting
it to 2000 Hz. One second or so is usually
long enough at normal room temperatures;
however, at low temperatures the knob musrt
be held in the start position somewhat longer
Lo emsure proper startng of the oscillator,

When the clear 2000-Hz tone is heard,
the calibrator is ready for use and can be set
to any of its five frequencies without repeat-
ing the starting procedure,

2.2 CALIBRATION OF SOUND-MEASURING
INSTRUMENTS.

The Type 1562 Sound=-Level Calibrator
is adjusted to develop a constant sound-pres-
sure level of 114 dB re 20 micronewtons per
meter< at each of five frequencies (125, 250,
500, 1000, and 2000 Hz), when its acoustic
coupler is placed over a high (acoustic) im-
pedance sound-measuring microphone, This
level is established by adjusting the calibra-
tor output to register a 114-dB sound-pressure
Jevel on a sound~measuring system using a
carefully maintained laboratory standard
microphone, such as the Western Electric
H40-AA, with a pressure calibration deter-
mined by reciprocity and tiaceable to the
Natioral Bureau of Standards. This calibra-
tion is performed at a temperature of 23° C
and an atmospheric pressure of 760 mm of
Hg. Normal variation of temperature and

13




atmospheric pressure will have negligible
effect on the sound-pressure level developed.
The specifications give the value of the
temperature coefficient, and the curves in
Figure 2-2 show the variation of sound-pres-
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the calibrator coupler is constant at 114 dB.

The adaptors supplied with this calibrator s / A
are designed so that most of the commonly
used measurement microphones are calibra-
ted at the 114 dB sound-pressure level. Tables
2-1 and 2-2 list commonly used sound-mea-
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suring microphones. The appropriate cali-
brator adaptor, microphone adaptor if re-

quired, and the sound-pressure levels
developed by the calibrator for sach mic-
rophone are also tabulated. The levels listed

ATMASPHERIL PRESSURE -mm OF Hg
g
!
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in Tables 2-1 and 2-2 are sound-pressure | /
levels and are the levels that would be indi- [ I
cated by a measuring system using a mic- /

rophone with a flat pressure response, plus

amplifiers and meters with {lat frequency LINE /
characteristics. Many sound-measuring

systems (i.e., sound-level meters, see para~ E SR :
graph 2.3.1) are designed to have other than T : !

flat pressure response, so that the levels ! ’ | ’ . N
gl

given in Tables 2-1 and 2~2 must be adjusted LU
to account for the desired response of the i
measuring system. The procedure for cali-
brating sound-level meters will be explained
in the following paragraphs.
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2.3 CALIBRATION OF SOUND-LEVEL
METERS.

2.3.1 GENERAL,.

Sound-level-meter microphones man-
ufactured in the United States are usually
adjusted to have nominally flat response to
sounds of random incidence in a free-fieid.
The response of the amptifier in the sound-
ievel meter is modified to obtain the re-
quired weighting characteristics. To deter-
mine what a sound-level meter should read
when the Type 1562 is coupled to jts micro-
phone, one must correct for the difference
between the microphone random -incidence,
free-field response and its pressure res-
ponse, and for the diffcrence between a
flat~amplifier response and the weighted=
amplifier response.

Microphone -calibration response curves
supplied by General Radio Company are for the
free-field, random -incidence response. The
Type 1559-B Reciprocity Microphone Calibrator
also yields the free-field random incidence
response of the microphone, Corrections of
perpendicular-incidence and random-ingi-
dence responses to the pressure responses
of General Radio microphones are given in
Table 2-3. ANSI weighting characteristics
for sound-level meters from the USA Stand-~
ard Specification for Sound-Level Meters,
51.4, 1971, are listed in Table 2-4 for the five
calibrator frequencies.

Table 2.3
Pressure Response Corrections

for GR Microphones!
(dB 10 be added to petpendiculorincidence ond

randem-incidence free-fisid responses)

1962

Frequency {iiz)

2000

1000

1555-PIL, H

Freguency {Hz)

1000

[0:4]1]

2

1560-P1, P4

Frequency (Hx)

1000

2000

156G=F 5, «P§. [961
1560-9570

Frequency (Hz)

1000

2000

Micropbone
Type

Incidence
to Pressure

Perpendicalar

Random

3

Measucemene conditions: Armespheric pressure — 760 mm of H,

Tempecature ~ 23°C,




Ta W depe

Tahle 2.4

Deviations in dB from Flgt Respense
for Sound-Leve! Meter Weighting!

Frequency (Hx)
Weighting | 125 250 500 1000 2000

c -0,2 0 0 0 -0.2
B -43 -1.4 -0.3 0 -0.2
A -i6.2 -6 =3.3 0 +1.2

1. Measurement conditions;
Armosphegic preasure — 760 mm of He
Tempecature — 23°C

2.3.2 CALIBRATION OF TYPE 1551-C OR
TYPE 1565 SOUND-LEVEL METERS
WITH TYPE 1560-P5, -P6 MICRO-
PHONE OR TYPE 1560-2131 MICRO-
PHONE CARTRIDGE.

For detaiied calibration procedures on individual
GenRad instruments, refer to the instruction manua}
for the particular instrument.

At P—

Table 2.5

Design-Cunter Readings in dB for Sound-Leval Meters
wsing 1 inch Digmerer Microphonas !
(Type 1580-P5, P6, -P7 or 1560-9570 Cartridge)

Fregeency (Hzl

Waightimg 125 250 500 100¢ 2000
< 1i3.B 1139 1140 113.% 1135
B L7 124 13,7 1139 1135
A 97.8 105.3 1.0.7 1131.9 1149

- Heasurement eonditions:
Armospheric Pressure - 760 man of Hg
Teaperatore — 2370

NOTE

Tables 2-5 and 2-6 list Design-Center
Readings for sound-level meters using GR
microphones, For sound-level meters adjusted
te read correctly at 500 Hz, the allowzble vari-
ations from the values given in Tables 2-5 and
2-6 for a meter meeting the ANSI Standard
Specifications for Sound-Level Meters, S1.4,
1971, are £2 dB (£1.5 dB from the specification
tolerances and 0.5 dB from the calibrator
tolerances) at 1000 Hz and *3 dB ($2.5 dB from
the specification tolerances and £0.5 dB from
the calibrator tolerances) at 2000 Hz. For the
GR Type 1560-P5 and -P6 Microphones, these
variations from the values of Table 2-5 should
not exceed £1.3 dB (+0.8 dB *0.5 dB) at 1000 Hz
and *1.8 dB (+1.3 dB *0.5 dB) at 2000 Hz. For
the GR Type 1560-P7 Microphone, these varia-
tions should not exceed 1.3 dB (*0.8 dB 0.5 dB)
at 1000 Hz and 2000 Hz.

In Table 2-6 the GR Type 1560-P3 and -P4
Microphone variations should not exceed t1.5 d8
(£1.0 dB 0.5 4B} ar 1000 Hz and *2.0 dB {*1.5 dB
%0.5 dB) at 2000 Hz.

21




Table 2-6

Design-Center Readings in dB for Soond-Level Metars
using 1178 Inch Diameter Microphanas !

{Type 1560-P1, -F3, P4, Shire 9898, or Shure 98108}

Frequeacy {Hz)
Weighting 125 250 500 1000 2000
< 113.8 1140 1140 113.8 113.,6
B 109.7 1125 113.7 113.8 1136
A 97.8 1D5.4 110.7 1138 1150

1. Measuremene condirions:
Armaspheric Pressure — 760 mm of Hg
Temperatare — 237C

2.3.3 CALIBRATION OF TYPE 1551 SOUND-
LEVEL METERS WITH 1560-P1 OR
-P3 MICRCPHONES.

Refer to SLM manual for details.

22

2.3.49 CALIBRATION CHECKS ON TYPE 1563

Refer ta SILM manual for details.

2,3.5 CONDENSER MICROPHONE SETS.

A special set of adaptors (P/N 1560-%561)
is available as an accessory to permit calibra-
tion of five combination microphone/preamplifier
sets utilizing small diameter condenser micro-
phones. They are sets P/N 1560-9332 through
-9536, ranging in size from 1/2 to 1/8 inch. The
adaptors nest into one another. to get down to the
smaller sizes and ultimately mate with calibrator
through the 1-inch adaptor, P/N 1562-6100. Oper-
ation is otherwise the same as for ceramic micro-
phones,

CAUTION

BDon't confuse the siight resistonce
of an internal G-ring in the smaller
adaptors for true bottoming.

2.4 ALTITUDE AND PRESSURE CORRECTIONS.

The Type 1562 is subject to altitude and
atmospheric pressure changes in relation to
its acoustical output, A graph has been plot-
ted (Figure 2-2} to show the change in sound-
pressure level with a change in altitude and

23




atmosgpheric pressure. Each frequency has
its own curve to be used when determining
thie output level at a specific altimde or pres-
sute, 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 baro-
meters are similarly calibrated to read
pressurag corrected to sea level, The
actual barometric pressure can be specifi-
caily requested of your local weather station,
or you can correct the published barometric
reading for your own location. This correc-
tion 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. The Appendix
includes an altitude correction chart and a
conversion nomograph for inches of mercury
o millibars, along with a table of altitudes
above sea level for selected cities in the U.S.
and Canada.

NOTE
When the curves of Figure
2-2 are used to determine
the acoustical output of the
calibrator at high aititudes,
an additional tolerance of
0.1 dB per 4000 feet of
elevation must be added to
the existing specification
tolerance.

Two examples of how to use the graph
are:
24

a. Conditions of measurement:
Frequency, 250 Hz
ARkitude, 8000 feet
Microphone, Western Electric
640-AA

Solution by graph:

Instrument tolerance from specification, 0.5 dB

Graph sound-pressure level and tolerance,

113.5 0.2 gB

Final acoustical output, 113.5 K.7 48

b. Conditions of measurement:
Frequency, 500 Hz
Altitude, 18000 feet
Microphone, Western Electric
640-AA

Solution by graph:

Instrument tolerance from specification, +0.3 dB

Graph sound-pressure ievel and tolerance,
110.2 20.45 dB

Final acoustical output, 110.2 £0,75 dB

This final acoustical output is the value
of sound-pressure level that will be generated
by the calibrator under the stated measure-
ment conditions,
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3.1 THE WIEN-BRIDGE OSCILLATOR. Comm Sl Rt Tl
[
3.1.1 GENERAL. &
The Wien-bridge circuit (Figure 3-1) -ty -
used in this oscillator performs two func-
tions. Two of the bridge arms (C105, Rpy -
and C104, Ry9) form a frequency deter- g
mining impedance divider which provides ®
positive feedback to sustain osciliation. 5
The remaining two arms (R133 and R108), *

form a resistive divider which provides

~
negative feedback to stabilize the m‘nplitude.l e -

1, For a detailed discussion of this design feature,
see Fulks, R.(G., "Novel Feedback Loop Stabilizes
Audic Oscillaror™, Electronics, Vol. 36 No. 3
February, 1963, Available as General Radio reprint
A-107.

26

Simplified schemetic diagram of escillator in

Typa 1562 Sound-Level Calibrator.

Figure 31.




3.1.2 FREQUENCY AND STABILITY.

The operating frequency of a Wien-
bridge oscillator depends on the values of
the components in the impedance divider.

I the Type 1562, capacitors Cl04 and Ci05
(Figure 3-1} are equal and remain at 2 con-
stant valuc. Resistors Rpj; and Rpz are
also equal, but are switched in value to es-
tablish the {requency of esciilation., This
frequency -deterrmining network has a trans-
fer function:

four RCS

erN 1H3ROSHR2C 252

where 5 =j2=F
R=Rpy =Ry

C = C105 = C104
1
At the oscillator frequency (¢, = 370g)

this function equels +1/3. The net loop gain
should be +1 for proper and stable operation,
so the resistive divider consisting of R133
and R108 is used to set the associated am-
plifier gain to +3. This gives a net loop gain
of +1 and the circujt oscillates at the de-
sired frequency. R133, a thermistor, aute-
matically adjusts its resistance to the value
needed to maintain oscillations. Its time
constant is short enough to provide rapid
correction for amplitude variations, vet

long enough to cause little distortion at the
lower frequencies. It operates at a high tem-
perature, in an evacuated bulb, to minimize
the effects of ambient temperature. The
effects of ambient temperature are further
reduced by winding R108 with wire having a
high positive temperature coefficient.

3.1.3 AMPLIFIER.

The amplifier uses four transistors
in a single, direct-coupled feedback loop.
The input amplifier circuit is chosen for
low-noise performance, Transistor Q102
provides a high-impedance drive for the
class~B output stage, and achieves a tnini-
mum of crossover digtortion, yet does not
require complicated, temperature-sensitive
biaging networks. Negative dc feedback is
used in addition to the negative ac feedback
to obtain a transfer characteristic which is
substantially independent of transistor char-
acteristics, resulting in excellent stability,
low distortion, and long-term reliability.

3.2 ACOUSTICAL DUTPUT CIRCUIT.

The output voltage obtained from the
oscillator is the same at each frequency.
To correct for any variation in establishing
the 114 dB sound~-pressure level, a poten-
tiometer has been placed in series between
the oscillator output and the speaker for each
frequency. C107, added at 2000 Hz, forms
a geries resonant boost circuit with the
speaker inductance to insure that all units




will develop the required 114 dB sound-
pressurc level. This is necessary because
the output of the transducer used falls off
in response above 1000 Hz,

3.3 ELECTRICAL OUTPUT CIRCUIT.

The osciltator output voltage is also
fed to a telephone jack through a resistive
divider network (R129, R130, R131, Fig-
ure 4-5) which makes available a sinewave
of 1 V, rms, +20%, with a source impedance
of 6000 .

3.4 BATTERY CHECK CIRCUIT.

The battery checking circuit (Figure 4-5)
is a transistor switch. The two transistors,
Q106 and Q105, are in the ON state when
the battery is above & volts, When this condi-
tion exists the bulb, P101, will light if the
master control is held in the START -
BATTERY CHECK position.

CAUTION
Do not hold the switch in the
START-CHECK BATTERY
position any lenger thon nec-
essary because the battery
will run down very fast,

If the battery voltage drops below 6
volts, the emitter and base voltages of Q106
drop, causing a change in the collector volt-
age. This change is in the upward direction
which will raise the base voltage of Q105,

0

causing Q105 to go to the OFF state and ex-
tinguish P101.

3.5 STARTING CIRCULT.

Under normal room conditions (23°C
and 760 mm of Hg) the oscillator will start
and operate properly when the battery con-
nection is made. However, since the output
of the oscillator is always connected to the
ioudspeaker, an annoying, raucous sound
will be heard as the thermistor comes up
to its proper operating temperature.

At low ambient temperatures the normal
oscillator current through the thermistor is
not sufficient to warm the thermistor to its
proper operating temperature, and the raucous
sound will persist, indicating improper oper-
ation of the oscillator. To avoid the raucous
gound and insure proper starting of the oscil-
lator even at low temperatures, a spring re-
turn ogcillator START position on the master
control is provided. This connects the ther-
mistor in sertes with the battery and a pro-
tective resistor (R132) causing extra warm-
up current to be momentarily forced through
the thermistor, The waxrm up takes approx-
imately one second.

3




Section 4

SERVICE AND MAINTENANCE

4.1 WARRANTY.

GenRad

WARRANTY )
‘We wartant that thig product is iree lrom dalecis In matarial end workmanskhip Ol_nd.
whan eroRery Lee, will Dartoem In a3

ap=clbcations. Hwithin ane(1] yesr afler oflginal sripment it laend nol te maet thia
standard, it will be repmired or 8l the option of DunPad, replaced at no cherge when
retuinad o & HanFad service acility..
{HANOES | THE PRODUCT NOT AFPROVED BY GENRAD SHALL IO
THIS WARRANTY,
GENRAD SHALL NCOT BE LIARLF FORANY INQIRECT, SFECIAL OB CONSE-
CUENTIAL DAMAGES, EVEN IF NOTICE HAS BEEN GIVEN OF THE POSSI-
BILFTY OF pUCH DAMAGES.
THIS WARRANTY 13 1M LIEL OF ALL GTHER WARRANTIES, EXPRESS OR
IMPLIED, INCLUDING, BUT NOT LIMITED T AMY IMPLIED WARRANTY OF
MERCHANTABILITY OK FITHESE FOR A PARTICULAR PURPQEE.

2

4.2 SERVICE.

The warranty stated above
attests the quality of material and work-
manship in our products. When difficulties
do occur, our service engineers will assist
in any way possible, If the difficulty cannot
be eliminated by the use of the following
service instructions, please write or phone
our Service Department (see rear cover),
giving full information of the trouble and of
steps taken to remedy it, Be sure to mention
the serial and type number of the instrument,

Before returning an instrument to
General Radio for service, please write to
our Service Department or nearest Sales
Engineering Office, requesting a Remrned
Material Tag, Use of this tag will ensure
proper handling and identification, For ip-
struments not covered by the warranty, a
purchase order should be forwarded to avoid
unnecessary delay.

4.3 REMOVAL OF THE INSTRUMENT COVER.

To remove the cover:

a, Remove the round kpurled nut {marked
OPEN -1V 6k2 OUT) located approximately
helf way up the side of the cover,

b. Slide the cylindrical cover off aver the
master control,

4.4. MINIMUM PERFORMANMCE STANDARDS.

To check the general performance of the
Type 1562 Sound-Level Calibrator, proceed ag
follows:
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a. Remove the cover as above and install
a good nine volt battery, (See Tigure 4-1 for
position).

b. Replace the cover and secure it with
the knurled nut,

¢. Turn the master control dial to
START-CHECK BATTERY and observe that
the dial light lights, indicating that the battery
is good. Release the control and it will return
to OFF.

RilB

MASTER CONTROL
SEE FIGURE 4-4

BATTERY

CAUTION

Do not hold the switch in the
START — CHECK BATTERY

position any longer than nec-

TELEPHONE JACK

—

essary because the bottery
will run down very fast in
this switch position.

d, Turn the master control dial to
START-CHECK BATTERY and hold for about
one sccond and then turn it to 2000 Hz, After
a slight pause a signal of 2000 Hz should be
heard from the acoustic coupler end of the in-
strument,

e. Turn the dial to each of the four -
remaining frequencies and listen for a tone, w
This indicates that there is an acoustical .
output present, 44

f. Check the electrical cutpur at each e 2 &
frequency by connecting a VTVM, such as o c &
the (GR Type 1806, through a telephene plug
into the output jack (kourled nut marked
OPEN — 1V 6k& OUT) on the side of the in-
strument, The voltage should be 1.0V,
rms, +209,.

34

FIGURE 4-3

Figwe 4-1, laterior’
view of the Type 1562

Qio2
[+11e]}
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g. Check the accuracy of the output
frequency by connecting a digital counter
(Type 1192) into the output jack through a
telephone plug, The value should be with-
in t3% of the desired frequency.

h, Insert the 1/2-inch microphone
adaptor into the acoustic coupler and see
that the ball detents hold it firmly.

i. Repeat step h for the 1-inch
adaptor,

4.5 TROUBLE-ANALYSIS,

The following is a list of trouble
symptoms and probable solutions:

a, Bulb faiis to light in BATTERY
CHECK position.
1) Low battery.
2) Bulb failure,
3) Failure of Q105 or QlCO
(Table 4-1, Figure 4-1).
b. No acoustical or electrical output
at any frequency (BATTERY CHECK work-
ing):
9 1) R108 open (Figure 4-1).
c. No acoustical or electrical output
at any frequency (BATTERY CHECK working):
1) Failure of Q101, Q102, Q103,
or Q104 (Table 4-1, Figure 4-1},
d, Acoustical output not "clean” signal
at all frequencies, electrical output high
{about 3 voits, rms) (BATTERY CHECK work-

ing):
1) Thermistor (R133) open.

35

Table 4-1
Transistor Voltages'
Switch D¢ Vols
Troansistor Position Terminal _ to Ground
3101 500 Hz E 4,00
C 8,20
Q102 =200 Hz E .40
c 4,02
Q103 300 He E 4,04
C 9.00
Q104 500 Hz E 4.04
c 0
Q105 BATTERY CHECK E .00
B 8.60
C B9
Q106 BATTERY CHECK, E 0.70
C 1.502

L. Battery voltage in 300 Hx position equals 9.00 ¥ for meas-
uremencs, Measuremenes made wich Type 1806 VTYM.
2. Varies widely with batrery voltage.

e. No acoustical or electrical outpur at
one particular frequency (BATTERY CHECK
working):

1} Check Wien-bridge resistors
associated with that frequency (for example
R123 and R128 for 2 kHz, see Figure 4-5),

2} Check wiring for the particu -
lar frequency.

f. No acoustical cutpur at one particular
frequency (electrical output and BATTERY
CHECK working):

1) Check potentiometer associa-
ted with that frequency (R114 throngh K118,
8ee Figure 4-5),

7




2) Check wiring associated with
that frequency.

No acoustical output at any frequency
(electrical output and BATTERY CHECK work-
ing): _

1) Defective transducer (SP101,
Figure 4-5).

4.6 REPLACEMENT OF DEFECTIVE PARTS.

If a part is found to be defective in the
instruméent replace it now and proceed to
paragraph 4.7. In replacing a part, the inter-
ior view (Figure 4-1), the etched-board dia-
grams (Figures 4-2, 4-3, 4-4), the schematic
diagram (Figure 4-5),and the pares list foliow-~
ing this section will be of assistance.

4.7 CALIBRATION CHECK.

To calibrate sound-level-measuring equip-
ment used to check compliance with OSHA or
other noise-control legislarion, special facilities
are required. These facilities must include a
standard microphone, such as the Western Elec-
tric Co. 640AA, that possesses a known level
traceable to the Nationa! Bureau of Standards.
Such a facility exists at General Radio and was
used to establish the calibration of the instrument
at the time of manufacture and is available fur
subsequent calibrations.

APPENDIX

USE OF THE NOMOGRAPH

CORRECTION OF BAROMETRIC PRESSURE TO
STATION ALTITUDE.

To obtain a corrected barometric pressure
for o station:

o. Determine the stotion’s dititude chove
sea leval (see chart later in Appendix).

b. Obtoin g baremétric pressure reading
corrected to seq leval from a barometer. (14 the
barometer reads enly values in millimeters, find
the corresponding volue of miltibars from the
right-hand sceles.

.. Place a stroight-edge across the proper
points an the center and left-hand scales of the
nomograph, and read the actuel pressure at the
station, on the right<hand scales,

CONVERSION FROM MILL IMETERS OF MER-
CURY TO INCHES OF MERCURY.

To convert fram millimeters of mercury to
inches af mercury procesd os follows:

o. Find the barometric pressures volue in
millimeters of mercury on the right-hand scales.

b. Oktain the corresponding value in milli-
bars from the same scales,

c. Move ta the left-hand scales and find
the millibar value obtained in step b,

d. Read the corresponding volue of bare-
metric pressure in inches of mercury fram the
!e&‘hund scﬂles.
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ALTITUDES ABOVE SEA LEVEL FOR SELECTED
CITIES IN U.5. AND CANADA

NOMOGRAPH FOR APPLYING ALTITUDE CORRECTION ci '";_m f‘bovf
TO BAROMETRIC PRESSURE it ea Leve
, Akron, Ohio 930
BAROMETCE PRESSURE L 1\ I0E OF STATION BARUMETRIC PRESSURE Albany, New York . 20
SEA LEVEL ABOVE SEA LEVEL STATHON Allentown, Feonsylvania 320
WOMES 1 s e ) Ashland, Kentl..u:ky 530
WMERCURY FEET METERS WERCLAY I~ o0 \ Atlanta, Georgia 110%
A s0000 | 3000 Augusta, Georgia 141
+ o000 L 2700 st0 — Baltimore, Maryland 81
w - BODO —— 2400 R : Bangot.', Maif:e ] 21
4— o0 000 —— 2100 T Bay City, Michigan 593
s o 6000 —— 1800 T Binghamton, New York 865
+ S000 - 1500 + . Birmingham, Alabama 508
- 000 L 1200 i Boise, idaho 2717
@1 T Boston, Massachusetts 45
T 3000 -1 900 I . Brandon, Man. 1204
» L 2000 4— 600 | I . Buffalo, New Yark 590
14— sea 1000 +— 300 R : Bwrlington, Vermont 1%0
_— od— o + Bridgepott, Connecticut 12
iy _1000 _300 T s Calgary, Alea. 3430
S S 1 Cambridge, Massachuseus 80
F [ Camden, New Jersey 30
T o —° Camphellton, N.B. 42
Ll S T o Charlescon, Souch Carolina 13
[ = E v Charlotee, Norch Carolina 734
m I _ Charlottetown, P.E.L 8
I m 1006 X Chicaga, Hlinois GG
U + : Cleveland, Ohio 600
L L \ Coiorado Springs, Colorade 6012
T + Columbus, Georgia 261
L oo = o ) Columbus, Obio 750
= 800 Council Bluffs, lowa ShHY
Dalias, Texas 437




City

Feet Above
Sea Level
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Dartmouch, N.5.
Daveaport, lowa
Dévton, Ghio

Dénver, Colotado

Des Moines, lowa
Dufuth, Minnesota
Edmooton, Alta.
Elizabeth, New Jersey
Erie, Pennsylvania
Evansville, Indiana
Flint, Michigan

Fort Smicth, Arkansas
Fort Wayne, Indiana
Fort Worth, Texzas
Fredericton, N.B.
Galveston, Texas
Grand Rapids, Michigan
Great Falls, Moncana
Halifax, N.S.

Hamilcon, Qarario
Hamisburg, Peunsylvania
Hartford, Connecticur
Houston, Texas
Huntington, West Virginia
Indianapolis, Indiara
Jacksan, Mississippi
Jacksonville, Florida
Jersey City, New Jersey
Kansas City, Missouri
Enorville, Tennessee
Lansing, Michigan
Lexingroe, Keorucky
Liacoln, Nebraska
Little Rock, Ackansas

14
571
743
5227
A26
626
2183
28
709
380
716
445
780
600
32
28
628
3309
59
300
353
36
48
563
749
286
25
44

750
895
842
266
1169
286

Feet Above

City Sea Level
l.ordon, Dntario 804
Los Angeles, California 252
Loisville, Kentucky 454
Manchester, New Hampshire 210
Memphis, Tennessee 238
Miami, Florida 15
Milwaukee, Wisconsin 669
Minneapolis, Minne sota 826
Mobile, Alabama 15
Moncton, N.B. 30
Montgomery, Alabama 121
Montteal, F.Q. 110
Nashville, Tennesses 498
Newark, New Jfersey -43
New Haven, Connecricur 21
New [ondon, Connecticat 27
New Orleans, Louisiana 5
New Yark, New York 33
Norlolk, Vicginia 38
Oakland, California 18
Orraha, Nebraska 1046
Ottawa, Ontario 200
Paterson, New Jersey 117
Peoria, Illinois 465
Philadelphia, Pesasylvania 150
Phoenix, Arizona 1085
Pittaburg, Pennsylvania 742
Portland, Maine 34
Portlaad, Oregon &9
Providence, Rhode Ialand 43
Quebec, P.Q. 20
Bacine, Wiscoasin 619
Regina, Sask, 1414
Feno, Nevada 4487
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Feet Above

44

City Sea Level

Richmond, Virgicia 84

Rochester, New York 509

Saint John, N.B, 21

Saint Louis, Missouri 460

Sajot Paul, Mianesota 754

Sale Lake City, Ueah 4300
Sacramenco, California 30

San Antooio, Texas 657

San Francisco, California 50

Saskatoon, Sask. 1596
Savanah, Geotgia 42
Scrantco, Peoonsylvania 757
Seattle, Washington 51

Shrevepert, Louisiana 217
Sionx Falls, South Dakota 140%
South Bend, Indiana 718
Spokane, Washington 1905
Springfield, Massachusetts 101
Sydney, N.5. 10
Syracuse, Mew York 410
Tacoma, Washington 87
Taeledo, Ohio 594
Toronta, Ootario 250
Topeka, Kansas 949
Tuscon, Arizona 2382
Tulsa, Oklahoma 700
ihica, New York 448
Vangouver, B.C. 12

Washington, D.C. 100
Wichita, Kansas 1285
Windsor, Ontario 380
Winnipeg , Man. 727
Youngstown, OChio 832

ALTITUDES ABOVE SEA LEVEL FOR
SELECTED FOREIGN CITIES

\ City

Altitude Above Sea Lawal

i Adelaide, Australia
- Amman, lordan
- Amsterdam, Netherlands
tAnkara, Tutkey
. Athens, Greece
Belprade, yugoslivia
Berlin, Germany
- Bombay, India
¢ Brussels, Helgium
Buenps Adires, Argentina
Caire, Egype
Capberra, Australia
- Copenkagen. Denmark
Jobannesborg, US, Africa
“lahote, Pakistar
" La Paz, Bolivia
London, England
 Manila, Philippines
- Melhourne, Australia
 Mexico Cicy, Mexico
| Munich, Germany
. Paris, France
: Prague, Czech.
- Rame, {raly
";Santiago, Clile

" San Paulo, Brazil

t Stoul, Korea
Stackholm, Sweden

: Tokyo, Japan

i Warsaw, Poland

Zurich, Switzerland

Metars Feot
11 35
665 2400
50 16
G440 2250
22 00
138 450
35 115
& 25
38 190
14 45
30 @8
200 2000
in 15
1750 5689
210 706
3700 12200
74 245
8 25
10 in
2200 7349
510 1700
42 00
175 575
28 @5
550 1800
8§20 2700
78 250
11 35
10 30
73 230
400 1360

_w__.u-n-u-nlllllulllull!u-!iii-nquqqulllllpu-l|||Ull-——




MG
n123%
09823
144133
15801
24655
56239
71744
15042

ToEIE4
21349
B35S

94322
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Figure 4-5. Schemafic diageam for Type 1562-A Soynd-Level Cclibrator.
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Figure 4-2. Wien-Bridge and Electrical-Output
etched-circuit assembly. {For completa etched-
cireuit bourd assembly, order Part Number

1562-2710.)

Figure 4-3. Amplifier etched-circuit assembly.
{For complate etched-circuit assembly, arder

Port Number 1562-2720.)

Figure 4-4. Acoustical-Output and Bettery-
Check etched-circuit assembly. (For com-
plete etched-circuit assembly, order Part
Number 1562-2731.}

NOTE: The number on the foil side is not the
part number far the complete axsembly. The
dot on the foil at the transistor sockat indi-
cates the collector lead.
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AT e TRA ik 014 L0 PCT 200 aOR1-Z109  BNITH IIIP-1-102
PIT Wa 77N 1K Jum 10 PCT 2at 60%L-2109 BO2%4& 1gpse-1-102
AR Y 14 s 1@ eCT 207 AUSL-Z100  9D29%  30IFR-1-102
LI 1 M 1o BCT 20T B5NSL-2i0%  BUITA 50050 -1-102
L] 1% L4d 10 PLT 207 Husi-4109  AQZ94 INOSP-1-192
Luah5 ]y MUNTED SAdTS PEN (62— 3000
RATTERY ¥ CARSGN ZINC 1600 951p-3000 09873 P&
LaMP FLANGE 3A5E &Y -D64 FODADN Sed3-2316  TLiGw CM-3155
THRAMIS T GR 434 W+ ZORCT 6740~ 140D 15301 Ba-aavd
SWITL l <aTany 854 T390-4330 24535 18A0-4330
LUMTROLLED AAGHEYTL TRANSDUCER L5b7-0410 23405 1567-0410
MECHANICAL PARTS LIST
DESCRIFTION PART MO FMC MFPGER PART NUMEBER
DIAL ASM 1562-2030 24655 1562-203D
COVER 1562-60680 24655 1562-6080
BUSHING 1562-6091 24655 1562-6091
O RING §R55-1437 pazan 2-221
CARRYING CASE 1562-043% 24655 1562~0430
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CERTIFIED
JNDUSTRIAL SOUND LEVEL METER SET
IN ACCORDANGE WITH A2 CFR B2

HATIONAL tNSTITUTE
FOM DGCUPATIONAL SAFETY AND HEALTH

Cartiflcaw Mo, T W
TEE1-114 GaiMed
Coneord, Maz,, ULEA.
The owrtiTasd st coneism of she Sollowing parts

Dt o Fart Wo,
Model 15858 Sound Leval Water 1pas-0702
Microphord 1500-2133

Modal 1562 or Model 1687 Sound Level 1582-9701, or 15879701
Callbrater

Windbcreen [Optionald 1560-3521
Instruttion Manuss 16050101 , 15620100 , 16870100

LIMITATIONS
Thw Mocel V6EE-B sound (wval mater i cectifed by NIDSH for oo
I noirm iy whven calibemimd ding 1o

tha Igiruction memat on Hw dary of s brtere wed aftur @ sound
laval measursment period by & Mods! 1582 or Model 1507 smd
Javel catlbrater. Certification of the sound letl meter seplies only
1o utt GF the Awwiighting network snd the dow respeit mater
charscturintic.

Mooy 15658 Sound Laww! Stir Microohce ConfTgmations nat
Crrtified by NFOSH: Modet 15068 |1585-5702) tound level meter
with cersmic microphons cartridge §1560-2133), Wicrophor axter
s cable 11580-9873), and with or without windscrsen LSS0




