
System for very-low-level sound measurements types 4179, 2660 

Condenser Microphone and Microphone Preamplifier 

FEATURES: USES: 

• Very low inherent noise floor of -2,5 dB(A). (-7 to 
-16 dB in the 1/3 octave bands 20 Hz to 20 kHz) 

• Hearing research 

• Monitoring of very low background noise levels 
• High sensitivity: 1 V / Pa 

• 0° incidence free-field frequency response in ac­
cordance with IEC 651, Type 1 

• Sound power measurement of very-lo w-level 
sources 

• Distanced measurement of very-low-level com­
pressor, fan or moto r noise where close measure­
ments are impair ed by wind-induced noise 

• Microphone individually calibrated 

• Well-defined operating characteristics 

Cond e nser Microphon e Type 
41 79 and Micr oph on e Prea mplifi­
er Ty p e 26 60 constitute a unique sys­
tem for measuring sound pressures well 
below the nominal OdB re 20µPa refer­
ence level for acoustic measu rements . 
The 113 octave bandwidt h inherent noise 
floor of the complete system at 1 kHz i~ 
typically - 16dB. 

The frequency response of the com­
bined system ranges from 7 Hz to 
12,5kHz +2, - 3dB and is in accordance 
with IEC 651, Type 1 requirements. 
The high sensitivity , low inherent noise 
and well-defined operat ing character is­
t ics of this microphone and preamplifier 
assembly provide a versa tile system 
which is suited to a wide range of appli­
cations: from laboratory hearing re­
search and quality assurance measure­
ments in anechoic chambers to indust ri­
al measurements of very low-level 
machine noise. 

Type 4179 is supp lied with a calibra ­
t ion chart which includes individual ly 
measured frequency responses, sensit iv­
ity and inherent noise. 

High-qua lity, convent ional 1" con­
denser microphones such as B & K 
Type s 4144 and 4145 typically have an 
inherent noise level of l OdB (A). They 
provide a combined assembly noise 
floor of approximate ly lldB (A) and 
thus a useful dynamic range from 
14dB(A) . Half-inch diameter Types 
4165 and 4166 provide similar "1" per­
formance" low-noise and high sensitiv­
ity, yet offer the wider frequency 
range associated with their smaller di­
ameter . These 1" and lh" type s ade­
quately cover th e majority of noise 
measurements to IE C, ISO and ANSI 
standards . However, with a noise floor 
of -5 to +5dB in the 1/J octave ban ds 

between 20 Hz and 20 kHz, measure­
ments close to and below the 20 µPa 
refe rence pressure can not be made, 
and larger diameter designs would 
compromise the useful frequency 
range and omnidirectiv ity of a micro­
phone intended for precision measure­
ments. 

To facilitate measurement s of ultra­
low sound pressure levels, B & K has 
developed 1" Conde nser Microphone 
Ty pe 4179 an d Microphone Preamp li­
fier Typ e 2660. T he noise floor of the 
assemb ly is typically - 2,5 dB(A). With 
nar row band analysis this falls to ap­
proximate ly - 16dB (1/J octave band -

widt h at 1 kHz) and -34 dB (3,16 Hz 
bandwidt h at 1 kHz). The system is 
well-suited for bot h labora tory and in­
dustria l app licat ions ranging from 
hear ing resea rch to the measurement 
of very- low-level machine noise. 

System Description 

Introdu ctio n 
Type 4179, shown in Fig.1, is deliv­

ered in a mahogany case toget her with 
an ind ividual calibratio n chart. It is 
fitte d to the Type 2660 using lh" to 1" 
Adapto r DB0375, and space is provid­
ed in the case of the 2660 for sto ring 
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Fig. J. Typ e 4179 as deliuered in mahogany 
case 

the assembly and the 4179 case. In 
order to protect the diap hragm from 
dust penetration, it is recommended 
that the plastic cap supplied with th e 
4179 is replaced when the microphon e 
is not in use. 

Fig. 2 shows a simplifi ed block dia ­
gram of the 2660. The Preamplifi er is 
equipped with a three-position func ­
tion selector which is set to either the 
"Lin. OdB" or "Lin. +20dB" position 
for use with condenser microphone s 
other than Type 4179. Ty pe 2660 ac­
cepts 1/z" microph ones directly and 1" 

Inherent Nois e of Condenser 
Microphone Systems 

In acoustic circuit s, as in electrical 
networks, therma l noise arises as a re­
sult of damping mechani sms, or resis­
tances, which for an acoust ic circuit re­
sult in an effective equiva lent noise 
pressure given by the equat ion: 

p2 = f I~ K 'I' R df 
/1 

where p2 is the mean value of th e 
squared equival ent noise pressure, K is 
Boltzmann' s constant , Ti s the absolute 
temperature , R is the acoustic resis­
tance and the definite integral is evalu ­
ated over frequen cy limits f 1 and f 2• 

For a conden ser microphone, two in­
terna l sources of noise exist: the damp ­
ing resistance mechanism behind the di­
aphragm, R i, and the acoustic resis­
tance of the pressure equalizati on vent, 
R2• Externa lly, the acoust ic imped ance, 
Z 0 , loading the diaphragm on the out ­
side, has a real part , R0 , which also pro­
duces thermal noise. A correspondin g 
loading impedance exists at th e outside 
of the pressure equalization vent, but 
the effect is very small and can be ne­
glected. The dominant acoust ic imped­
ance, and th erefore the most serious 
noise generato r, is the impedan ce of the 
diaphra gm dampin g system, R 1• The in­
herent noise of t he tran sducer can thu s 
be minimized by reducing R1• 

Thi s approach has been adopted in 
the design of B & K Condenser Micro­
phone Type 4179, resultin g in a damp­
ing resistance approxim ate ly forty time s 
lower tha n that of conventional 1" mi­
crophones, and a corresponding reduc­
tion in noise by 16dB. Since it is not 
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Fig. 2. Simpli fied block diagram of Typ e 2660, showing the signal path in each of the thr ee 
operation modes 

types via adaptor DB 0375 supplied. · 
Adaptors are available for fitting l/4" 
and lfs" diameter microphones*. In 
use with Type 4149 the function selec­
tor is set to the "4179 +20 dB" posi­
tion . 

The 2660 may be connected to the 
7-pin preamplifier inpu t socket fitted 
to the range of B&K Frequency Ana­
lyzers and Measuring Amplifier s. The 
necessary preamplifier power suppl y 
voltages, heater supp ly and micro­
phone polarization voltage are sup ­
plied via this socket (see Spec ifica-

dB 

tions). Adaptor JE0002 is supp lied 
with the 2660 for connecti on to the 
deep er pre amplifier input socket of 
ea rlier B & K instruments. Typ e 2660 
is delivered together with accessories 
in a mahogany case. 

Frequency Response - Individ­
ual Calibration 

The very low inherent noise of Type 
4179 is achieved by reducing the 

• For detail s of use of the 2660 with micro­
phones other th an Type 4179, see separate 
Product Data for Microphone Preamp lifiers 
Types 2633, 2639, 2645 and 2660 
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Fig.3. l/3 octaue inherent noise spectra. Spectra for the complet e syste m and pream­
plifier alone are measured. Spect ra for the cartridge noise generators R 1, R 2 
and R0 have been calculat ed 

possible to reduce the diaphra gm mass 
and st iffness proportionall y, th e car­
t ridge frequency response changes sig­
nificantly; the primary resonance of the 
diaphra gm system is underd amped and 
a peak appears at the diaphram reso­
nance of 7 kHz. To compensate for this 
effect, a filter is built into t he specially 
designed very-low-noise Pream plifier, 
Ty pe 2660, which has been developed 
for use with the 4179. The frequency 
response for the complete system is lin­
ear within ±2 dB from lOH z to l OkHz. 

Fig. 3 shows third-oc tave noise spec­
tra of the consistuent elements of the 
system. Spectra for the preamplifier 
alone and for the comp lete system have 
been measured. Spectra for the indi vid­
ual noise generator s of the cartrid ge 
have been calculated . Owing to the large 
reducti on in the value of R 1, the real 
part of the extern al load impedanc e R

0 

becomes a significant noise generator at 
high frequen cies. The inherent noise of 
the syste m is typica lly -2 ,5dB(A). 
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Fig. 4. Calibrati on chart suppli ed with Type 4179 
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I I I acoust ic resista nce of the diaphragm 
dampi ng syste m. As a consequence of 
this reduction, the diaphragm reso­
nance is und erdamped and a peak oc­
curs in the frequency response at ap­
proximat ely 7 kHz. To compensate for 
the resonance peak, a filter is buil t 
into Type 26601 resulting in a linear 0° 
incidence free-field response for the 
complete syste m which is in accor­
dance with IEC 651, Typ e 1. 
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An exam ple of the calibr atio n char t 
for the 4179 is shown in Fig.4. The 
lower curve is the electr ostatic act ua­
tor response. The upp er curve is the 
0° incidence free-field response which 
is obta ined by adding the 0° incidence 
free-field correct ion to the act uato r re­
sponse. Both curves include the effect 
of the compensat ion filter buil t int o 
the 2660. The calibratio n chart also 
includes individu ally measured values 
of sensitivity, inherent noise an d other 
relevant data for the 4179. 

120" 120 ~)! 
~ 

Free-field correct ion curve s for the 
4179 are shown in Fig. 5. These show 
the pressure increase which occurs ow­
ing to the presence of the microphone 
itself in the sound field . The free-fiel d 
response at a specified angle of inci­
dence can then be obtained by addi ng 
the relevant free-field correct ion to 
the act uato r respons e. 

Dynamic Range 
Table 1 shows the dynamic range of 

the assembly. The lower limits indi­
cate the system noise floor for differ ­
ent bandwidths of the associate d mea­
surement equipment, while the upper 
limit indicates the 3 % distortion limit. 
Note that the lower limits for 1/J oc­
tave and 3,16 Hz bandwidths are valid 

- - --1.--- " 
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Frequenc y , kH z 
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80 1015 

Fig. 5. Free-field correction curves for Mi crophon e Type 4179 

Upper Limit < 3% distortion 102 dB 

Lin. 20 Hz to 20k Hz +2,6dB 

A-weighted Level -2,SdB 
Lower Limit 

l/3 octave at 1 kHz - 16dB 

3,16 Hz at 1 kHz - 34dB 

Table I. Dynamic range of th e assembly 

at 1 kHz only. Th ird-octave spect ra 
are shown in Fig. 3. 

If the maximum outp ut curre nt of 
the preamp lifier is exceeded, the sig-

nal will be distorted. In use with th e 
4179, the maximum inpu t voltage of 
the 2660 is 0,25 V RMS which corre­
sponds to a maximum SPL of 102dB 
re 20µPa (105dB peak). Since the sys­
tem frequency response is limited 
above 14 kHz, the effect of capac itive 
loading on the preamplifier outpu t 
due to exte nsion cables can be neglect­
ed. 

En vironmental Considerations 
Ambient tem perature or pressure 

variations cause a shift in the reso-
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nance frequency of t he cartr idge and 
thus affect the frequency response of 
the combine d system. For freq uency 
response in accordance with IEC 651, 
Type 1 the ambient temperature and 
pressure ranges are from 16°C to 30°C 
and from 925mbar to 1025mbar, re­
spect ively. Fig. 6 shows the change in 
sensitivity for temperature or pressure 
var iations over these ranges. With ex­
tended frequency response tolerances 
the operating temperature and pres­
sure ranges are from -10°C to +50°C 
and from 800mbar to 1040mbar. 

The long-term sta bility of the car­
tridge is very good, with less than 1 dB 
change in 250years. In the absence of 
condensat ion changes in relative hu­
midity affect the cart ridge sens itiv ity 
by less than 0,1 dB. 

The operating temperature range of 
the 2660 is from -2 0°C to +60°C. 

o.s .-~~--,- ~--.~,-- .,..--,- --:---,--.--,,-- .,..--,---:--~--, ~.-- ~ ~~~~~ ,-- -,--.- ~-, 

dB 

0,4 

8,0 10 12,5 

Frequency (kHz) 8400•3 

Fig. 6. Relatiue sensitiuity of Type 4179 for uariations in ambient temperature and pressure. 
The data giuen may be ext rapolated to giue the sensitiuity change (with reduced 
accuracy) ouer the wider ranges - 10°C to +50°C and 800 mbar to /040mba r 

Accessor ies 
An expanded foam windscreen 
UA 0207 is available for use outdoo rs 
or in very dusty environment s. This 
windscreen may also be used in other 

measurement situations for additional 
protection of the diaphragm. The ef­
fect of the windscreen on the frequen­
cy response of the microphone is 
sma ll, within ± 1 dB up to 10 kHz. 

Specifications 4179, 2660 
Not e: Data give n here refer to use of the 2660 
wit h Type 4179. For details of use w ith other 
conde nser microphones , please refer to the 
separate Product Data available for Types 
2633, 2639, 2645 and 2660. 
Cartr idge data va lid at 23°C, 975 mbar. 50% 
RH unless specific ally stated otherwise . 

FREQUENCY RESPONSE* : 
See Fig.4. In accordance with IEC 651, Type 
1. 0° incidence free- f ield respo nse from : 
14 Hz to 4kHz ± 1dB" 
10Hz to 10kHz ± 2dB '' 
7Hz to 12,5k Hz +2, -3dB" 
Cartridge Lower Limiting Frequ ency• : 
-3 dB point at 5 to 7 Hz, determin ed by pres­
sure equalization sys tem (side vented ) 

SENSITIVITY: 
Sys tem : nominally 1 V/Pa (OdB re 1 V/Pa) 
Cartridge• : nominally 100mV/Pa at 250Hz 
(-20dB re 1 V/Pa) 
Preamplifier Gain: 20 dB ± 0, 1 dB 

INHERENT NOISE: 
Cartridge Th erm al Noi se: 0, 14 µPa/ y'Hz. 
A-weighted': -5,5dB(A) Including R 8 " 

Lin. 20Hz to 20kHz : -3.5dB Including R 8 " 

Pr eamplifier Equiv alent Input Noise: 
typica lly 1,1 µV A-weighted with 50pF con­
nected to preampl ifi er input 
Total Syst em Noise: See Fig. 3 
A-weig hted: -2 ,5 dB . 
Lin. 20Hz to 20kHz: 2,6dB 

PREAMPLIFIER INPUT : 
Input Imp edanc e: 36 Gf! U0,3 pF 
Maximum Input Voltage: 0,25 V RMS 

PREAMPLIFIER OUTPUT : 
Output Impedance : 50 n 
Maximum Output Volt age: 2,5 V RMS sine 
(unloaded) 

• Individua ll y cali brated 
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Maxi mum Output Current: 7 mA peak 

UPPER LIMIT OF DYNAMIC RANGE: 
Cart rid ge Open Circuit Distortion Limit : 
< 3% at 100Hz at 140dB re 20µPa 
Safety limit : 154dB peak. 
Upper Limit of System: 102dB re 20µPa 

SENSITIVIT Y TO VIBRATION: 
Cartridge: 20 mPa/ ms-2 or 60 dB equ ivalent 
SPL at 1 ms-2. (f < 1 kH z) 
Prea mplifier : 400µV or 46dB equivalent SPL 
at 1 ms-2 

SENSITIVITY TO MAGNETIC FIELDS : 
Cartridge : typically 12 dB (range: 0 to 20 dB) 
equivalent SPL for 50 Hz, 80 Alm field 
Prea mplifier: 4µV or 6dB equ ivalent SPL for 
50 Hz, 80 Alm field 

OPERAT ING TEMPERATURE RANGE: 
Prea mplifier : -20 to +60°C (-4 to + 140° F) 
Cartr idg e: +16 to +30°C (+61 to +86° F)' .. 
-10 to +50°C (+ 14 to + 122°F) w ith extended 
frequency response tolerances 
Cartridge Temp eratur e Coefficient: 
-0 ,004 dB/ °C at 250 Hz, mean for the range 
-10 to +50 °c 

AMB IENT PRESSURE RANGE: 
925 to 1025mba r· .. 
800 to 1040 mbar with extended freq uency re­
sponse to lerances 
Cartr id ge Ambient Pressur e Coeffici ent : 
-0,00 16 dB/mbar at 250 Hz 

ADDITIONAL CARTRIDGE DATA: 
Resonance Frequ ency: 7 kHz 
Polar izallon Volt age: 200 V 
Pol ari zed Capacitance•: 40 pF at 250 Hz 
Equiva len t Air Volume: 400 mm3 at 250 Hz 

•• with frequency response compensati on net • 
work buil t into Type 2660 

Sensitivity To Changes In Relative Humid ­
ity: < 0, 1 dB in the abse nce of condensation 
Long Term St ability : > 250yea rs/dB at 20°c 

POWERING: See Figure below 

120V DC 
Signal Output 

12V Heater 
Supply 

200V DC 
Pol. Voltage 

8'0015 

soldering side of plug JP 0715 shown 

DIMENSIONS : 
Cartridg e: 02 3,77 x 25mm with protection 
grid . ·( 0 23. 77 x 23 mm with out pro tecti on 
grid) 
Grid and Prea mplifier Mounting Thread s: 
23,11 - 60 UNS 
Prea mplifi er Input Stage: 0 12,7 x 83mm 
Preamplifi er Output St age: 0 25 x 175mm 

ACCESSORIES INCLUDED TYPE 2660: 
Coaxia l Input Adap tor ............................ JJ26 17 
112" to 1 • Adaptor. ................................. DB 0375 
Adaptor ..................................................... JE 0002 

ACC ESSORIES INCLUDED TYPE 4179: 
Protec ti ve Oust Cap ............................... DZ 9025 

ACCESSORIES AVAILABLE: 
Set of 6 Windscreens UA0207 ........... UA025 3 
Mea suring Amp lifi ers ........... Type s 261 O, 2636 
Extension Cab les ....................... AO 0027128/29 
Tape Cab le .............................................. AR 0001 

••• fo r system freq uency response in accor­
dance with !E C 651, Type l 


