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This book conlotns the 1nstructions for the 

Type 1562 Sound-Level Colibrol<>r. Detoiled 
rnformat1on on noise•meosuring techniques 

end ~ound·meosuring equipment associated 
with such o colibrotor can be f<;>und in the 
General Rodio ~Handbook cl Norse Measure• 

men!~' 
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1.2 DESCRIPTION. 

1.2.1 GENERAL 

Figure 1~1 shows the Type 1562 with 
its adaptors, and Table 1-1 documents the 
type and function of lhc control and acc<Os-

F;gur" 1-l. Type 1562 5ou"d-L.,vel Coltbralor. 
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As shown in the block diagram of Fig­
ure 1-2, the instrument consists of an oscil­
lator which drives a loudspeaker to generate 
high-level acoustic calibrating signals in a 
coupler that fits over the measurement mic­
rophone. Figure 1-3 shows the coupling end 
of the instrument. Various diameter mic-ro­
phones will probably be involved 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 battery-operated 
Wien-bridge transistor oscillator that gen­
erates five ANSI-preferred frequencies, 
125, 2SO, 500, 1000, and 2000Hz. The os­
cillator op"erates from a 9-volt battery and 
is very stable, has low distortion, and low 
noise. 

1.2 .3 ACOUSTIC OUTPUT. 

The oscillator drives a small control­
led-reluctance magnetic loudspeaker. The 
loudspeaker drives one end of a small acous­
tic coupler. 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 sormd-pres­
sure level in the coupler from below 100 Hz 
to 1000 Hz. Above 1000 Hz the respcmse 
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F1gure 1-3. Acoustoc coupler of Type 1562 

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-PJ and 

•.-1 ~<wton p<rliqtMZT< .-16 U IM unt< of P""'"'" 
and II U <qua/ to 10 dyn .. P"' ""'""< «~rim<Urr 
in the mt<""'lh>""''Y'''"' o/~nlra (Sf). lr-l.r th< 
l'o>eai(Po). 5 



CONTROLLED LEM 
TO ATMOSPHERE 

TYPE 1562 

Figur@ 1-4. Col1brotion mounting posilion of GR 
Types 1560-Pl, -P3, or -P4 microphones. 

-P4 (1 1/l:l-inch diameter) mH:rophones. 
These rmcrophones 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 smaller in diameter, 
and it is usually much easier to design adap­
tors to reduce the diameter of the coupler 
fitting than it is to effect an increase in its 
diamd<.T. 

·The most common smaller diameter 
microphones are the Types 1560-P5 and -P6 
Piezoelectric Ceramic Sound-Level Meter 
Microphones currently supplied on General 
Radio so\md-measuring instruments. The 
diameter of these microphones IS 15/16 inch. 
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This is also lhe diameter of the USASI Type 
L Laboratory Standard Microphone embod­
ied m the Westem Electric Type 640-AA 
Microphone. 

C01<1ROL<.<O LEM 
TO ATM<>5"""' 

I .,.e><-C<AM,T(O 

'"'"0" 

T'IP( ,,., 

I-·~ ~~ICOO"t<O"' 

:.--.. ~ """'" "" 

F•gure 1-5. Cclibrotion mounting position of GR 
Types 1560-P5, -P6 microphones with l-inch 
diameter odcplor. 

Smaller diameter microphones often 
associated Wlth sound measurements are 
those in the Altec 21BR series supplied with 
the Type 1551-PIL and 1551-PlH Cond~nsec 
Microphone Systems. These microphones 
have an outside diameter of 5/8 inch. 

Snap-in adaptors for 1-in.-dia,, and for 
1/2-in.-dia. microphones are included wlth the 
Type 1562 calibrator so that most measure­
ment microphones can be accurately and con-

7 
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figure 1-6. Calibrotion mounting pasitian of GR 
microphones with J-1-inch diomotter odoplor. 

veniently ch.ecked. Each adaptor is designed 
to maintain a constant volume in the coupler 
so that the sound level generated therein is 
always 114 dB when the barometric pressure 
i"> 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 calibrator. 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 source 
resistance of 6000 ohms. Th.e a~;tual value 
of this voltage for any calibrator is constant 
over the instruments frequency range and 
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independent of normal environment con­
ditions and battery voltages. The generated 
output is a sinewave with less than 0.5% 
distortion. 

The tolerances on the characteristics 
of the thermistor (Rl33), which determines 
the operating level of the oscillator, penn it 
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 (PlOl) 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 
lamp 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 control is the plastic com­
bination knob, dial, and nameplate 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 area illuminates the trans­
parent engraving to indicate the dial setting. 

ACOUSTIC-OUTPUT COUPLING 

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

10 

s.,ction 2 

OPERATING PROCEDURE 

2.1 PR!:LlMINARY 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 cUps. 
Replace the cover. 

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

II 



is, the nameplate should be oriented for propw 
er reading and OFF should be illuminated 
by the red backing area. To r.:heck the battery, 
turn the knob momentarily r.:ounterwclockw 
wise against the spring return and obsenre 
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 retum, 
repeat a second time, If there still isn't 
any light refer to Section 4 of this book. 

Figvroo 2· I. Top view of colibrolor 
with mostoor control OFF. 

2.1.2 OPERATIONAL CHECK. 

Turn the Type 1562 on by rotating the masw 
ter control counterwclockwise against the 
spring return, as when checking the battery, 
and holding it for approximately one second, 
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Turn the knob cloclcwise to the 2000-Hz posiw 
tion. A clear 2000-Hz tone should be easily 
audible. lf 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 must 
be held in the start position somewhat longer 
to ensure proper starting of the oscillator. 

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

2.2 CALIBRATION OF SOUND-MEASURING 
INSTRUMENTS. 

The Type 1562 Sol!l1d-Level Calibracor 
is adjusted to develop a constant sound-pres­
sure level of 114 dB re 20 micronewtons per 
meter2 at each ot five frequencies (125, 250, 
500, 1000, and 2000Hz), 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 
level on a sound-measuring system using a 
carefully maintained laboratory standard 
microphone, such as the Western Electric 
640-AA, with a pressure calibration deter­
mined by reciprocity and tlaceable to the 
National 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 
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atmospheric pressure will have negligible 
effect on the smmd-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
sure level with atmospheric pressure, 

So long as the volume enclosed by the 
coupler is lcept constant, including the effec­
tive volume of the microphone to be calibra­
ted, the sound-pressure level developed in 
the calibrator coupler is constant at 114 dB. 
The adaptors supplied with this calibrator 
are d~signed so that most of the commonly 
used measurement microphones are calibra­
ted at the 114 dB solUld-pressure level. Tables 
2-1 and 2-2 list commonly used sound-mea­
suring microphones. The appropriate cali­
brator adaptor, microphone adaptor if re­
quired, and the sol.llld-pressure levels 
developed by the calibrator for each mic­
roph;:me are also tabulated. The levels listed 
in Tables 2-1 and 2-2 are sound-pressure 
levels and are the levels that would be indi­
cated by a measuring system using a mic­
rophone with a flat pres5Ure response, plus 
amplifiers and meters with flat frequency 
characteristics. Many sound-measuring 
systems (i.e., sound-level meters, see para­
graph 2.3.1) are designed to have other than 
flat pressure response, so that the levels 
given in Tables 2-1 and 2-2 must be adjusted 
to account for the desired response of the 
measuring system. The procedure for cali­
brating sound-level meters will be explained 
in the following paragraphs. 

" 
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Tablo 2·1 
SPL Deviotions for Microphones Assuming Flo! Pressure Response 1 

I ' I M••-- 5o•nd·Pr., '"" '-"''' idll)! h•q•••<> 11' 

Mfg. 
lol«•opho•~ Pro<«l<oe No. DiQ"'</" 

Tyf>o G"d /S62· l•d" '" '"' ;oc HW 2000 

W. E. 640-AA ON 6100 0.939 114.0 114.0 1!4.0 ll4.C 114.0 
W, E. 640-AA OH MOO 0.939 ll4.0 114.0 113.8 113.7 113.5 

""' 4131/32 ON 6;00 0,939 113.4 113.3 ll3.2 113.2 ll3.2 

"'" 4131/32 0FF2 ~torr' 0,939 114.0 114.0 113.8 113.8 1l:l.4 

""' 4131/32 OFF 2 (>!004 0.939 ll4.0 114.0 114,0 114.0 114.0 

""' 413.~/34 ON 61110' 0,52 114,0 114.0 1!4.0 114,:1 114.0 

""' 4135/36 ON 6100' 0.275 ll4.0 J14,Q 114,0 114,0 114.0 

""' 4138 " 6ton• 0,140 ll4.0 114.0 1!4,0 114,0 114.0 
TOKYOR!KO MR103 ON 6100 0.919 114,0 !14.0 114,0 !14.0 ll4.0 
TOKYORIKO MR103 OH 6>00 0,9]9 114,0 I 14.0 113,8 113.7 ]]J .s 
ALTEC BR series 0~ 6!10 0.628 114,1 ll3.9 113.9 114,0 113 .s 

1. Measuremeot cood.don.o "'"'osphet<e P«s"'-<' - 76() mm ol Hg, T•ml"' '"'"'" 2\ 'c. 
2. Additional II & K coupl<t adaptot needed. 
3. B I< K coup! or adaptor DBO ll 1 uoed. 
4. II & K couplot a<lap«" ( .. Hh prot<cti•e gdd) Dfl0014 U'Od. 

Requir< a<lditional adapto<S !tom GR Set 1\60·9>61. 

Table 2-2 1 SPL O .. iolions lor J.lioro;d>ones Auuming Flat Preuuro RuP<Inst 

r.ti<=p!mn• J 
1o1ft· T'1f>< 

•l ~dapW. So•,.._p,_., .... L•••l fd8)/Fwp .. •ry (II.) 
P"'l<cllv No. Di•>'"''~' ~ 

Grid IH2· /><<~~' 125 250 500 1000 2000 
ce 1560-9570 ON 6WO 0.939 114.1 113.9 IH.O 113.9 
oe 1560-P5,-P6 ,-1'7 ON 6WO 0.939 ll4,1 ll3,9 ll4.0 ll3.9 
GO 1560-1'32 " NONE 1.125 114.0 114,0 114.0 113.9 
GO 1560-P42 ON NONE I.l25 IH.O ll4.0 ll4.0 ll3.9 
GO 1560-PJ3 ON NONE 1.125 114,0 114,0 114,0 113.9 
GO 1551-PIL ON 6110 0.628 114,1 113.9 113.9 ll4.0 
Ge 1551-PIH ON 6110 0.628 1!4,1 113.9 113.9 114.0 
GO >%> ON 6100 0.939 114.1 ll4.1 114.1 114.1 
GO '%' ON "" 0.500 114.0 114.0 lH.O 114.0 
GO '"' ON "" 0.275 114,0 ll4,0 114,0 114.0 
GO 1971 ON 6>00 0.939 114.1 113.9 114.() 113.9 
GO 1972 ON "" o,;oo 114,0 114,0 114 0 ll4.0 
1, Cond,.; 00 ., A<mosph<nc Ptessure - 76!1...,. ol H!' Temp- 23°C. 2. S<rw< 9SIOS Microphone. 
J. S<rur• 989!l Microphot~e. 

114,0 
114,0 
114.3 
114,3 
114.3 
113,5 
113.5 
114.1 
ll4,0 
ll4,0 
ll4.0 
114.0 
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2.3 CALIBRATION OF SOUMO-LEVEL 
METERS. 

2.3.1 GENERAL. 

Sound-level-meter microphones man­
ufactured in the Unite(j States are usually 
adjusted to have nominally flat response to 
sounds of random incidence i.n a free-field. 
The response of the amplifier in the sound­
level 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 its micro­
phone, one must correct for the difference 
between tile microphone random-incidence, 
free-field response and its pressure res­
ponse, and for the dilfcrence 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 Rectproctty Microphone Calibrator 
also yields the frce-fteld random incu1ence 
response of the microphone. Corrections of 
perpendicular-incidence and random -inci­
dence responses to the pressure responses 
of General Radio microphones arc given in 
Table 2-3. ANSI weightmg characteristics 
for sound-level meters from the USA Stand­
ard Sp<.e~:ificatwn for Sound·Level Meters, 
Sl.4, 1971, are l!sted m Table 2-4 for the five 
calibrator frequencies. 

18 
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Tcrbr .. 2-4 

Deviaticrns in dB lrcrm Flcrt Respcrnse 
lor Sound-Level Meter Weighting 1 

F"''f"""CY (liz) 

Jt~tP#•t us 250 500 

c ~0.2 0 0 
B -4.3 -1.4 -0.3 
A ·16.2 ·8.6 -3.3 . . ~" our ""'"' coodito.otl>, 

At:o>oophr,;c prCnU<< - 76o mm ol Ht 
Tempcranuo - 23 •c 

woo 
0 
0 
0 

2000 

-0.2 
-0.2 
H.2 

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 CARTRIOCE. 

For detailed calibration procedures on individual 
GenRad instruments, refer to the instruction manual 
for the particular instrument_ 

"' 

" T ... loM 

O..>ign-Conlor Re.oding< in dB lor Sound-L.,ol M•~!O 
U>ing 1 inch Diomofr! Microphonul 

(Trpe 1560.P5, -P6, -P7 or 1560-9570 Cottridg•) 

Pn'1<'••<) 1/f<l 

~ ......... , "' ''" '"" 1000-2000 

c U3.8 113.9 114.0 113.9 ll3,5 

" 109.7 112.4 ll3,7 113.9 113.5 

' 97.8 105.3 110.7 113.0 IH.9 

' Mo.,ur•m• "' nd"'""' '" 
A•mo•pl><rio Pr<o>U<o 71A-. ol H~ 
T'"""'"'""- n•c 

NOTE 

Tables 2 -5 and 2-6 list Design -Center 
R~adings for so:-nd-level meters using GR 
microphones. For sound-level meters adjusted 
to read_ correctly at 500Hz, the allowable vari­
ations from tbe values given in Tables 2-5 and 
2-6 for a meter meeting the ANSI Standacd 
Specifications for Sound-Level Meters, 51.4, 
1971, are ±2 dB (±1.5 dB from the specification 
tolerances and ±0,5 dB from the calibrator 
tolerances) at 1000Hz and ±3 dB (±2.5 dB from 
the specification tolerances and ±0.5 dB from 
the calibrator tolerances) at 2000Hz. For the 
GR Type 1560-PS 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 2000Hz. For 
the GR Type 1560-P7 Microphone, these vana­
tions should not exceed ±1.3 dB (±0.8 dB ±0.5 dB) 
at 1000 Hz and 2000 Hz. 

In Table 2-6 tbe GR Type 1560-PJ and -P4 
Microphone variations should not exceed ±l.S dB 
(±1.0 dB ±0.5 dB) at 1000Hz and ±2.0 dB (±1.5 dB 
±0.5 dB) at 2000Hz. 
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T gble 2-6 
O..siii"·Center R.adings in dB lor Sound-level Meters 

usin9 1 1/8 In~~ Diameter MicrQphonu 1 
(Tr~ IS61U'1, -P3, -P4. Sl..,. 9898,.,. Sl....-e 98100) 

Fr<fO~•cy (H~I 

lt'•iJbro•& m '"' 500 

c 113-8 114.0 114.'1 

' 109.7 112.5 113.7 
A 97.8 105.4 110.7 

Mc"""''"liCm con~idon~: 
Armoo~h«ic Prcsourc - 760 mm of Ha 
Tcmp.,~rw:c- 2'\~C 

woo 
113.8 
113.8 
113,8 

woo 
113.6 
ll.~ .6 
115.0 

2.3.3 CALIBRATION OF TYPE 1551 SOUND­
LEVEL METERS Willi 1560-P1 OR 
- P3 MICROPHONES. 

Rerer to SLM manual for details. 

22 
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2.3.4 CALIBR.t\TION CHECKS ON TYPE 1563. 

Refer to SLM manual for details. 

2,3.5 CONDENSER MICROPHONE SETS. 
A special set of adaptors (P/N 1560-9561) 

is available as an accessory to penn it calibra­
tion of five combination microphone/preamplifier 
sets utilizing small aiameter condenser micro­
phones, They are sets P/N 1560-9532 through 
-9536, ranging in size from l/2 to 1/8 inch. The 
adaptors nest into one another. to get down to the 
smaller stzes and ultimately mate Wtth calibrator 
through tile 1-mch adaptor, P/N 1562-6100. Oper­
ation is otherwise the same as for ceramtc micro­
phones, 

CAUTION 

Don't confuse the slight res>Stonce 
of on internal 0-ring in the smaller 
'ldoptors fur 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 m so:.~nd­
pressure level with a change m altitude and 

2J 
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atmospheric pressure. Each frequency has 
its own CUlVe to be used when determining 
ttle outpUt level at a specific altitude or pres­
sure, The pressures given by the United 
States Weather Bureau and l>y various flight 
facilities are corrected pressures, i.e., 
pressures referred to sea level, Most baro­
meters are similarly calibrated to read 
pressur~s 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 
to millibars, along with a table of altitudes 
above sea level for selected cities in the U.S. 
and Canada. 

are: 

NOTE 
When the curves of Figure 
2-2 are used to determine 
the acoustical output of the 
calibrator at high altitudes, 
SJI 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 

a. Conditions of measurement: 
Frequency, 250 Hz 
Altitude, 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 dB 
Final acoustical output, 113.5 ±0.7 dB 

b. Conditions of measurement: 
Frequency, 500 Hz 
Altitude, 18000 feet 
Microphone, Westelll Electric 

640-AA 

Solution by graph: 
Instrument tolerance from specification, ±0.3 dB 
Graph sound-pressure level and tolerance, 

110.2 ±0.45 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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Section 3 

PRINCIPLES OF OPERATION 

J.l THE WIEH-BRIDGE OSCILLATOR. 

3.1.1 GENERAL. 

The Wien-bridge circuit (Figure 3-1) 
used in this oscillator perfonns two func­
tions. Two of the bridge arms (C105, Rp1 
and Cl04, RF2) form a frequency deter­
mining impedance divider which provides 
positive feedback to sustain oscillation. 
The remaining two arms (Rl33 and R108), 
form a resistive divider which provides 
negative feedback to stabilize the amplitude. 1 

l. Foe a detailed d1~cussion of this dtsign feature, 
see Fulks, R.G., "Novel Feedback Loop Stabilizes 
Audio Oscillator~, Electronics, Vol. 36 No.~ 
February, 1963. Available as General Radio reprint 
A-107. 

" 
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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. 
In the Type 1562, capacitors C104 and ClOS 
(Figure 3-1) are equal and remain at a con­
stant value. Resistors RFl and RF2 are 
also eqw;•l. but are switched in value toes­
tablish the frequency of oscillation. This 
frequency-determining network has a trans­
fer function: 

'OUT 

'IN 

where 

RCS 

1+3RCS+R2c2s2 

S = j2"'F 

R = RFl = RF2 

C = ClOS = Cl04 
1 

At the oscillator frequency (f0 = ~) 

this function equals +l/3. The net loop gain 
should be +1 for proper and stable operation, 
so the resistive divider consisting of R133 
and Rl08 IS used to set the associated am­
plifier gain to +3. Ibis gives a roet loop gain 
of +1 and the <.:ircuit oscillates at the de­
sired frequency. Rl33, a thennistor, auto­
matically adjusts its resistance to the value 
needed to maintain oscillations. Its time 
constant is short enough to provide rapid 
correction for amplitude variations, yet 

" 

long enough to cause little distortion at the 
lower frequencies. It operates at a high tern· 
perature, in an evacuated bulb, to minimize 
the effects of ambient temperature. The 
effects of ambient temperature are furthex­
reduced by winding Rl08 with wix-e 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 Ql02 
provides a high-impedance drive for the 
class-B output stage, and achieves a mini­
mum of crossover distortioo, yet does not 
require complicated, temperature-sensitive 
biasing networks. Negative de 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 eJC:Cellent stability, 
low distortion, and long-term reliability. 

3.2 ACOUSTICAl. OUTPUT 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 2000Hz, forms 
a series resonant boost circuit with the 
speaker inductance to insure that all units 

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

3.3 ELECTRICAL OUTPUT CIRCUIT. 

The oscillator output voltage is also 
fed to a telephone jack through a resistive 
divider netwark (R129, Rl30, R131, Fig­
ure 4-5) which makes available a Sinewave: 
of 1 V, rms, ±20%, with a source impedance 
of 6000 Ill. 

3.4 BATTERY CHECK CIRCUIT. 

Tite battery checking circuit (Figure 4-5) 
is a transistor switch. The two transistors, 
Q106 and QJ.05, are in the ON state when 
the battery is above 6 volts. When this condi­
tion exists the bulb, PlOl, 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 ~ny long.,, thon nee. 
essory because the battery 
will run down very fost. 

If the battery voltage drops below 6 
volts, the emitter and base voltages of Ql06 
drop, cau:;ing a change in the collector volt­
age. This change is in the upward direction 
which will raise the base voltage of Ql05, 

" 

causing QlOS to go to the OFF state and ex­
tinguish PlOl. 

3.5 STARTIHG CIRCUIT. 

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 lhe output 
of the oscillator is always connected to tb.e 
loudspeaker, an annoying, raucous sound 
will be heard as tb.e thermistor comes up 
to its proper operating temperature. 

At low ambient temperatures the normal 
oscillator current tb.rough the tb.ermistor is 
not sufficient to warm the thermistor to its 
proper operating temperature, and the raucous 
sound w111 persist, indicating improper oper­
ation of the oscillator. To avoid the raucous 
sound and insure proper starting of the oscil­
lator even at low temperatures, a spring re­
turn oscillator START position on the master 
control is provided. This connects the ther­
mistor in series with the battery and a pro­
tective resistor (Rl32) causing extra warm­
up current to be momentarily forced through 
the thermistor, The warm up takes approx­
imately one second. 

Jl 



Section 4 

SERVICE AND MAINTENANCE 

4.1 WARRANTY. 

!!'! GenRad 
WARRANTY 

We ...,N.nt thOt tN• O«>dv" " '"" l•om .. loot• In ""'''"' ond ~O""''"'htO 0 n<l 
When ompO"Y ..... will OONO"" In OCCtl<done< "''" 000~0~. OOOI""'ble pvb"OhOO 
opocll""'tlona It wllh>n one( t 1 ,.., arte< O<lgo nal onoomont rt " '"""" not to mooo '"" 
""""'"'- •t "''" bo '"""'"'" "' ol tho oot•on uf O•nRod. 'OOIOoo<l o< no """''" "'""" 
'"'"'"'" to • ~'"""" '"'""'" 1><•1"' 
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O,HAN0_, I~ THE PROOUCT NOT """"OV•D 6Y (\fi<RAO ~HACI, V{)t0 
fHISWA .. AANTV, 

0~NAA0 SHACl NOTa< UA81_F FOR ANY INOIR£L.-,,SP£CtAL0RC0N$;­
OUFNtiAl OAM'-"ES. ""'" IF NOTICE HA$ 8E~N OIVEN OF TH. F(JSSO­
BIUTV OF .... CH DAMAGES 

THiS WARRANTY tS tN U£U OF All OTHER WARRANTIOS. 0X""l'SS OR 
IMPLIEO, tNCCUOINO, 8oJT NOT CH.t!f£0 TO, ANYIMP'I.I!;OWARAAN'NOF 
MERCHANTABICIT'r 0~ FITN<S-'l FOR A PARTICUlAR PURPOSE 

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 Deparnnent (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 Deparnnent or nearest Sales 
Engineering Office, requesting a Returned 
Material Tag. Use of this tag will ensure 
proper handling and identification. For w­
struments not covered by the warranty, a 
purchase order should be forwarded to avoid 
unnecessary delay. 

4.3 R€MOVAL OF THE INSTRUMENT COVER. 

To remove the cover; 
a. Remove the round knurled nut (marked 

OPEN -1 V 6kQ OUT) located approximately 
half way up the side of the cover. 

b. Slide til.e cylindrical cover off over the 
master control. 

4.4. MINIMUM PERFORMANCE STANDARDS. 

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

b. Replace the cover and secure it with 
the knurlE'd nut. 

c. Thm 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. 

CAUTION 

Do not hold the switch in the 
START- CHECK BATTERY 
p<l51lion ony longer than nee· 
<tssory because the bott<try 
wdl run down very lost in 
this switch position. 

d. Thrn the master control dial to 
START-CHECK BA TTRRY and hold for about 
one second and then turn it to 2000 Hz. After 
a slight pause a signal of 2000 Hz should be 
heard from die acoustic coupler end of the in­
Stnlment. 

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

f. Check the electrical output at each 
frequency by connecting a VTVM, S".lch as 
the GR Type 1806, through a telephone plug 
into the output jack (knurled nut marked 
OPEN-1 V 6k!<OUT) on the side of the in­
strument. The voltage should be 1.0 V, 
nns, .!:20\lb. 

• ' • • 
" " 0 

" 

• " ' e " . •• ·-•• 
" l 

> 
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g. Check the accuracy of the outpJt 
frequency by connecting a digital counter 
(Type !192) into the output jack through a 
telephone plug, The value should be wid<~ 
in ±3% of the desired frequency. 

h, Jnsert 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 l-inch 
adaptor, 

4.5 TROUBLE-ANAL YSlS. 

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

a. Bulb fails to light in BATTERY 
CHECK position. 

1) Low battery. 
2) Bulb failure, 
3) Failure of QlOS or Q106 

(Table 4-1, Figure 4-1). 
b. No acoustical or electrical outpUt 

at any frequency (BATTERY CHECK work­
ing)· 

I) R108 open (Figure 4-1). 
c. No acoustical or electrical output 

at any frequency (BA1TERY CHECK working): 
1) Failure of QlOl, Q102, QI03, 

or Ql04 (Table 4~1, Figure 4-1). 
d, Acoustical output not "clean" signal 

at aU frequencies, electrical output high 
(about 3 volts, rms) (BATTERY CHECK work­
ing): 

l) Thermistor (Rl33) open, 

" 

,-~~~~~T<:ble 4-1--,-----, 
Transistor Voltoges1 

Switch D(. Volts 
Tra.sisr"" Po.<i<io• Term•ul to Gm••d 

QlOl 500Hz E 4.00 
c 8.20 

Ql02 500 Hz E 8.<0 
c 4.02 

Ql03 500 Hz E 4.04 
c 9.00 

Ql04 500Hz E 4.04 
c 0 

Ql05 BA TrERY CHECK E 9.00 
B 8.60 
c 8.90 

Ql06 BATTERY CHECK E 0.70 
c 1.502 

l. lhttery voltage 10 )00 H• position equols 9.00 V for meas· 
uromems. Measuremenrs made with Type 1806 VTVM. 

2. Voties widely ..-irh bottery voltage. 

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

1) Check Wien-bridge resistors 
associated with that frequency (for example 
Rl23 and Rl28 for 2kHz, see Figure 4-S), 

2) Check wiring for the particu­
lar frequency. 

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

1) Check potentiometer associa­
ted with that frequency (Rl14 through Rll8, 
see Figure 4-5), 
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2) Check wiring associated with 
that frequency. 

g. No acoustical out:p.Jt at any frequency 
(electrical output and BATTERY CHECK work­
ing): 

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

~-6 REPLACEMENT OF DEFECTIVE PARTS. 

If a part is found to be defective in the 
instrument 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-S),and the part5 list follow­
ing this section will be of assistance. 

4.7 CAL1BRAT10H CHECK. 

To calibrate sound-level-measunng equip­
ment used to check comphance with OSHA or 
other noise-control legislation, spec1al facilities 
are required. These faCllities must include a 
standard microphone, such as the Western Elec­
tric Co. 640AA, that possesses a known level 
traceable to the National 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. 

38 

APPENDIX 

USE OF THE NOMOGRAPH 

CORRECTION OF BAROMETRIC PRESSURE TO 
STATION At. TITUDE. 

To obloin a corrected boromotric pre$$Vre 
foro stotion: 

o. Dete<m•ne the •lotion's olt1tude above 
sea love! (see chort later in Appendix). 

b. Obtain a barometric pressure reading 
corrected to sea level from a barometer. (1/. the 
barometer reads only values in millimeters, fmd 
the correspcndong value of mollibors from the 
right-hand scale$. 

c. Place a slroight·edge across the proper 
painH on the center end left-hand sc:ales of the 
nomograph, and read the actual preuure ot the 
stotio-n, on the righfoohond scales. 

CONVERSION FROM MILLIMETERS OF MER­
CURY TO INCHES OF MERCURY. 

To convert from millimeters of mercury to 
inches of mercury proceed as follows: 

o. Find the barometric pressures volu~ in 
millimeters of mercury on the tight-hand scales. 

b. Obtain the correspond•ng value in milli­
bars fro!" the some $Cales. 

c. Mov" to the left•hand scales and find 
the millibar value obtained in step b. 

d. Read the corresponding value of baro­
metric pressure in inches of mercury ftom the 
left•hand scales. 
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NOMOGRAPH FOR APPLYING ALTITUDE CORRECTION 
TO BAROMETRIC PRt;SSURf 

SAOQMETF.:R PROSSIJRE 
ALTITUDE OF STATION 

""R0METRlC PRESSURE 
CORRECTED TO " SEA LEVEL 

ABOVE SEA ~EVE~ 
STATlO~ 

~M"'<T<•O '""" • ~ ..... , .... 
" .. w .... 

~'""""'"' ~ 

~·~""' FEET METERS 

" "" ·= ~ = "00 '" " = ·~ ,_ - "00 

" ~ ·~ 
·~- "00 - '" 

" - - - noo 

=- -
" <000 ~ -- ·~ ~ .. 
" • • 

-·~ ~ 
" -

- "' 

" -
" ,_ 
" '" 

" 0000 

'" -

AlTITUDES ABOVE SEA LEVEL FOR SELECTED 
CITIES IN U.S. AND CANADA 

F~PI Abov~ 
Gity Sea L~vd 

Akron, Ohio 

'" Albany, New York 20 
Allent<>wn, Pennsylvania 320 
Ashl~nd, Kentucky '" Atlanta, Georgia 1105 
Augusta, Georgia "' Baltimore, Maryland " Bangor, Maine " Bay City, Michigan "' Binghamton, New York "' Birmingham, Alabama "' Boise, Idahn 2717 
Boston, Massachusetts " Brandon, Man. !204 
Buffalo, New York '" Bwlington, Vennoot '" Bridgeport, Connecticut " Calgary, Alta. 3439 
Cambridge, Mauachuseus " Camden, New Jersey 30 
Campbellton, N .B. ., 
Charlesron, Sourh (Molina " Charlorre, North Carolina 734 
Chadot<<"<OwD, P.E.I. ' Chicago, I!Iinois 604 
Cln·eland, Ohio ,,,. 
Colorado Springs, Colorado ''"' Columbus, Georgia '" Columbus, Ohio "' Council Bluffs, Iowa 989 
Dallas, Tu:u 4l7 

--a'"""'"""""""""""'".......,.._" ______________________ , ... ;.. __ ., __ ., _________________ _ 
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Feel Abov~ Fe~/ Abov~ 

City s~a L€vd c;,y Sea L~vel 

Dartmouth, N.S. " London, Ontario "" Davenport, Iowa m Los Angeles, California "' Da.jiton, Ohio "' Loisville, Kentucky .,, 
Denv"r, Colorado 5227 Manchester, New Hampshire 2W 
D"s Moines, Iowa 626 Memphis, Tennessee 236 
Duluth, Mionesota 626 Miami, F!<>rida " Edmonton, Alta. 2183 Milwauk""· Wisconsin "" Elizabeth, Ne• J"'""Y " Minneapolis, Minnesota 026 
Erie, P"nnsylvania 709 Mobile, Alabama " Evansville, Indiana "' Moncton, N.B. " Flint, Michigau "' Montgomery, Alabama 19-1 
Fon Smith, Arkansas ,., Montreal, F .Q. uo 
Fort Wayne, ladiana "' Nashville, Tennessee "' Fort Wonb, Te:ras 600 Newark, Ne• J.,rsey " Fredeticton, N.B. 32 Ne111 Haven, Connecricut " Galveston, Tens " N.,.. London, Connecticut 27 
GraDd Rapids, Michigan "' Ne• Orleans, Louisiana , 
G ... ar Falls, Montana 3309 New Ya<k, Ne• York " Halifu, N.S. " Norfolk, Virginia "' Hamilton, Onta£io '"' Oakland, California " Harrisburg, Pewuoylvania "' Omaha, Nebraska "" Hartford, Connecticut 36 Ottawa, Ontario 200 
Houston, Tens " Pater5on, New Jeuey H7 
Huntington, West Virginia '" Peoria, Illinois '" Indianapolis, Indiana "' Philadelphia, Pennsylvania 1)0 
Jackson, Missis,.ippi "' Pho\:ni:r, Ari~ona 1005 
Jacksonville, Florida " Pituburg, Pennsylvania 742 
Jers~y City, New Jers.-y " Portland, Maine " Ka11sas City, Missouri 750 Ponland, Oregon " Knn:rvi!le, Tennessee "' Providence, Rh<><le bland " LaMing, Michigan '" Quebe<:, P.Q. " LeJ<iagroo, Keancky 966 R.&cine, 1Fiscodsin 619 
Li11coln, Nebraska 1169 Regina, Saak. 1414 
Little Rock, Arkansas 266 Reno, Nevada 4487 

" " 
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f'~u Abov~ 

City s~a Level ALTITUDES ABOVE SEA LEVEL FOR 

Richmond, Virginia 84 SELECTED FOREIGN CITIES 
Rochester, N"w York '" .O.Itotudo .O.bow Sea Lo .. , 
Saint John, N.B. " Saint Louis, Missouri 46o C•tv Metoro • •• --- ---
Saint Pan!, Minn~sota 7)4 Adelaide, Austr.ha " " Salt Lah City, Utah 430() Amman, jordan "' 24()() 

Sacram.,mo, California 30 AIT'•tndam. NerherLwrb " " San Antonio, T":us "' >Ankara, Turkey 640 2250 
San Francisco, California " Athcm. Gr~«e " JOO 
Saskatoon, Sask. 1596 Belgrade, Yug"''""" '" '" Savaoah, ~orgia 42 Berlin. Gorman; ;; u; 
Scrallt<>D, Peousylvania 757 Bombay,lodia ' " Seattle, Washington " llru.<~d,, ~cl~wm '" '" Shteveport, Louisiana m 

Buenos Atre>, Ar~cn!lna " " Siou:r Falls, South Dakota 140~ 
Cairo, Fgypr 30 " South Bend, Indiana "' Canberra, Austrolia 900 2000 

Spokane, Wuhington 190~ 
Copcnhag<n_ Denmark " " Springfield, Massachusetts '" Sydney, N.S. " 
johonnc<burg, U.S. Afr~ea 1 7 50- 568'} 

Syracuse, New York 4W l.1hor<, Pakost~~ "' '" Tacoma, W•shington " 
Lo. Pa<, Bulov~a 3700 12200 

Tol~do, Ohio ,,. London, F.ngland " '" Toronto, Ontario 2)0 Manila, Phohppone> " " Topek•, Kansas '" Mtl~ourn~. Au<tralia " Jo 
Tusc<><>, Ari~ona 2382 Me~ico City, Me~ico 2200 73411 

Tulsa, Oklaholll-'l 700 I Munich, Gcrm.tn} '" """ Utica, New Yotk 448 Pari1, Fran,·e " '"" Vancou-oer, B.C. " . Prague, c,cch_ "' '" Washington, D.C. wo Rome, haly '" " Wichita, Kansas 128, i Santiago. n 1ic 550 )800 
Windsor, Ontario '" , San Paulo, Broc•l 820 2700 
Winnipeg, Mao. '127 Stoul, Korea '" '" Yonngsto01n, Ohio 832 Srockholm, ~wedcn " " ; Tokyo, japan " Jo .. i Warsaw, Poland ;; ''" Zurich, Switurland •oo 1360 
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Figure 4·2. Wien·Bridge and Electrical-Output 
etched•circuit o .. embly. (For complete etched· 
circuit board os•embly, order Part Number 

1562-2710.) 

F",gure 4-3. Amplif,er etched·c<••;',:"::;•:b;•;•::J~;•· 
(For complete etcl,ed-circuil a order 
Port Number 1562-2720.) 

Figure 4·4. Acousticoi·Output and Battery· 
Check etched·circuit assembly. (fer com• 
plete etched·circuil os•embly, order Pert 

Numba 1562-2731.) 

HO"J;E; The number on the foil oide is not the 
part n~mber lor the complete a.sembly. The 
dot on the loll at the tran•i•l<>• .acket indi· 

catn tlo• coJiector lee~d. 
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