
Microphone Preamplifiers 

FEATURES: 

• Wide dynamic range 

• Very low inherent noise 

• Small compact construction 

• High input impedance 

• Low output impedance 

• Adapt to microphones with different diameters 

ADDITIONAL FEATURES TYPE 2645: 

• Insert voltage calibration facility 

• Conforms with IEC 327, 486 and ANSI S1.10 

ADDITIONAL FEATURES TYPE 2660: 

• Selectable OdB or +20dB gain 

• Assembly noise floor of -2,5 dB(A) with B & K Con
denser Microphone Type 4179 

Microphone Preamplifi e rs 
Typ es 2633 , 2639, 2645 and 2660 
have been developed for use with the 
wide range of B & K Conde nser Micro
phones available for precision acoustic 
measurem ents. They are high-perfor
mance FET preamplifi ers with very low 
inherent noise and high input imped 
ance. Low output impedance allows the 
connection of long exte nsion cables to 
the associated ana lysis equipm ent. 

Type 2633 accepts 1/4" microphones 
directly and lfs" types via an adapto r. 

Type 2639 accepts 1/l." microphone s 
directly and l ", t/4" and Ifs" types via 
adaptor s. 

Type 2645 is similar in design and 
performance to Type 2639. In additio n, 
it includ es an insert voltage facility for 
insert voltage an d recipr ocity calibra
tion of condenser microph ones in accor
dance with IEC 327, 486 and ANSI 
Sl.10. 

Type 2660 is pr imarily intended for 
use with B & K Condenser Micropho ne 
Type 4179. Together , they constitute a 
system for the measurement of very- low 
sound pressure levels. Type 2660 may 
also be used with other B & K Condens 
er Microphones and provides selecta ble 
OdB or +20d B gain. 

The Preamplifier s are robust , com
pact and designed for operati on over a 
wide range of environment al condit ions. 

2633 

2639, 2645 

2660 

types 2633, 2639, 2645, 2660 

USES: 

• Sound measurements with B & K Condenser Mi
crophones 

• General-purpose transducer preamplifier and high 
impedance input probe for B & K Measuring Am
plifiers and Frequency Analyzers 

ADDITIONAL USES TYPE 2645: 

• Insert voltage calibration of condenser micro
phones for open circuit voltage determination 

• Calibration of condenser microphones in connec
tion with reciprocity calibration apparatus 

• Calibration of sound measurement set-ups 

ADDITIONAL USES TYPE 2660 (with Type 4179): 

• Measurement of very-low sound pressure levels 

• Hearing research 
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Preamp lifiers Types 2633, 2639, 
2645 and 2660 are designed especially 
to mat ch the needs of the B & K Con
denser Micr ophone s, but may find ap 
plicat ion whenever a very high input 
impedance is required from the range 
of B & K Measuring Amplifi ers and 
Frequenc y Analyzers. Th e Preamp lifi
ers are small and compact in design 
and operate over a wide range of tem
perat ure, humidit y and other environ
mental effects. The y have a very high 
input imped ance and present virtuall y 
no load to the microph one cart ridges. 
Thi s together with an extremely low 
inherent noise level give a low, well
defined lower limitin g frequ ency and a 
wide dynamic range. Th e low output 
impedance of the P reamplifier s allows 
the connecti on of Jong cables between 
the microph one- preamp lifier assem
bly and t he associate d measuremen t 
equipment. 

=--- -

The Preamplifiers are supplied with 
power via a 7-core cable from the 7-
pin preamp lifier input socket fitted to 
the range of B & K Measuring Amplifi 
ers, Frequency Analyzers, Microphon e 
Power Suppli es and Multipl exer Type 
2811 (see Specificat ions). The y are 
connecte d dir ectly to these inst ru
ment s in the case of newer types fit ted 
with a short er preamplifi er input 
socket, or via the supplied Adapt or 
JE0002 in the case of ea rlier inst ru
ment s equipped with a deeper pream
plifier input socket. Th e polariza t ion 
voltage for the microph one cartridge 
(0 V, 28 V or 200 V) is supplied from 
the same preamplifier input socket or 
power supp ly via the 7-core cable and 
the preampl ifier itse lf. Inpu t adap tors 
connected in place of a microph one 
cartrid ge block the polariza tion volt
age, allowing connection of other 
t ransducers such as an accelerome ter. 

The se also allow the preamplifi er to 
be used as a general-purpose high im
pedance input probe. 

Fig. 1 shows the adaptors required 
for connecting vario us B & K Condens
er Microphones and direct elect rica l 
signals to the preamplifiers. Th e De
humidifi er shown in Fig. 1 is used with 
special back-vented microphone car
tridge s for measurement s in humid at 
mosphere s over pr olonged period s of 
time. 

For use with Condenser Microphone 
Type 4130, a low cost preamplifi er 
Typ e 2642 is ava ilable . For further de
ta ils, see the separ ate Produc t Data 
sheet ava ilable for Types 4130, 2642 
and Microphone Power "Supply Type 
2810. 

Type 2633 with Adaptor UA 0160 and •ts· micropho ne Type 
4138 

Type 2633 with 'I•" micr op hone Type 4135 or 4136 

Type 2639 with Adap tor UA 0036 and •ts• microphone Type 
4138 

Type 2639 with Adaptor UA 0035 and 'I•" micropho ne Type 
4135 or 4136 

Type 2639 with 112· micr ophone Type 4133. 4134. 4149. 4165 
or 4166 

Type 2639 with Dehumidifi er UA 0308 and 112• microphon e 
Type 4149, 4155, 4165 or 4166 

Type 2639 with Adaptor DB 0375 and 1" microphone Type 
4144 or 4145 

Type 2639 wi th Input Adaptor JJ 2617 (50 pF) for microp lug 
(10-32N F) 

Type 2645 wi th Adaptor UA 0786 and 1 • micr ophone Type 
4144 or 4145 

Type 2660 with Adaptor DB 0375 and 1 • microp hone Type 
4179 

Fig. I. Various assemblies showing th e Adaptor s required for connecting B&K Condenser Microphon es and direct electrica l signals to 
Preamplifi ers Type s 2633, 2639, 2645 and 2660 
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Note that use of P repolarized Con
denser Microphones Types 4129, 4155 
and 4176 requir es the disconnect ion of 
the polarizat ion voltage and groun d
ing of the polarizat ion voltage pin on 
earlier B & K Measuring Amplifiers, 
Frequency Analyzers and Power Sup
plies. Curr ent inst rum ents ar e prov id
ed with a O V, 28 V, 200 V polarizat ion 
voltage selecto r. For furt her deta ils of 
Prepolarized Condenser Microphones , 
please see the sepa rate P roduct Data 
sheet available for Types 4129, 4155 
and 4176. 

Preamp lifier Type 2633 

Preamplifier Type 2633 is only l/ 1
11 

in diameter and fits directly to l/ 111 

B&K microphones Types 4135 and 
4136, while t he 1/s" cartridge Type 
4138 is fitted by means of Adaptor 
UA0160. T he Prea mplifier has a high 
input impedance and low inherent 
noise and can be operated from either 
120V or 28V DC (Type 2804) sup
plies. 

Fig. 2. Type 2633 as delivered in mahogan y 
case 

Type 2633 is de livered with Adapto r 
JE0002 in a mahogany case, as shown 
in Fig.2. 

Preamplifier Typ e 2639 

Preamp lifier Type 2639 is fitted d i
rect ly to 1/z" microphone cartridge s 
and adapts to 1 ", l/4" and 1/s" car
tridges using Adaptor s DB 0375, 
UA0035 and UA0036 respect ively. 
Ty pe 2639 has a high input impe d
ance, very low inherent noise and may 
be operated eit her from a 120 V DC 
supply, or from a 28 V DC supp ly such 
as battery -powered Microphone Pow
er Supply Type 2804. A heate r ele
ment is built into the tip of the pream
plifier to prevent condensat ion form 
ing in the microphone cart ridge if the 
assembly is used in very humid envi-

Fig. 3. Type 2639 Sas delivered in mahoga
ny case together with accessories 

ronments. Additional protect ion is ob
ta ined us ing Dehumidifier UA 0308 
an d spec ial back-vented microphones . 
If the 2639 is used toget her with Pow
er Supply Type 2804, the current for 
t he heate r element must be supp lied 
sepa rate ly. 

T he 2639 is avai lable in two d iffer
ent forms, deno ted by suffixes "S" and 
"T": 

Type 2639 S, shown in Fig. 3, con
sists of Preamp lifier Type 2639 deliv
ered in a mahogany case toget her with 
two input adaptor s and a flexible ex
tension rod . T hese accessories are 
shown in Fig.4. Adaptor DB0375 is 
used for fitt ing 1" micropho ne car 
tridges to the 2639, while Coaxia l In
put Adaptor JJ 2617 is used for direct 
electrica l input to the 2639 via cab les 
te rminated in micro plugs (B & K ca
bles A0 0038, A00 122). T he F lexib le 
Extens ion Rod UA0 196 is used to in
crease the dista nce between t he micro 
phone cartr idge and preamp lifier and 
to give directiona l flexibility to the 
microphone. Increased distance be
tween the preamp lifier and transducer 
allows measurements to be made at 
higher temperatures, up to 150°C 
(302°F) . In add ition, Adapto r JE0002 

UA0196 

winiiiEI I 

J J 2617 

DB0375 

UA0786 

Fig. 4. Accessories delivered with Types 
2639S and 2645 S: Flexible Exten
sion Rod UA 0196, '/2" to 1 H Adap 
tor D80375 (2639S only), 1/211 to I" 
Adaptor UA0786 (2645S only ) and 
Input Adaptor JJ 2617 

Fig. 5. Type 2639 T as delivered in plastic 
case 

is included for connect ing the 2639 to 
the deepe r preamp lifier input socket 
fitted to earlier B & K inst ruments. 

Ty pe 2639T consists of P reamp lifi
er 2639 an d Adapto r JE0002 and is 
delivered in a plast ic case (Fig. 5). 

Preamplifier Type 2645 

P reamplifier Type 2645 is sim ilar in 
des ign and performa nce to the 2639, 
but has been designed especially to 
allow calibrat ion of 1/2" and 1" (using 
Adapto r UA 0786) condenser micro
phone cartr idges by the insert voltage 
tec hniq ue, either in conjunct ion with 
the reciprocity met hod or with a 
known sound source. T hese met hods 
are descr ibed in IEC P ublications 327, 
486 and ANSI Sl.10 - 1966 (R 1976). 

Type 2645 fulfils the require ments 
of these sta ndards and allows insert 
voltage calibrat ion to be car ried out 
using Measur ing Amp lifiers Types 
2610 and 2636 together wit h Insert 
Voltage J unction Unit Type 9585 
(System Development) and an exte r
nal oscillator. Some of the B & K Mea
sur ing Amplifiers and Freq uency Ana
lyzers, such as Type s 2010, 2120 and 
ear lier Types 2606 and 2607, have a 
direct insert voltage calibrat ion facili
ty. 

The Preamp lifier may be used in 
eithe r a dr iven shield or groun ded 

Fig. 6. Type 2645 connection plug. Th e 
screw is turned full y clockwise for 
driven shield operat ion and fully 
anti -clockwise for grounded shield 
operation 
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shield configuration for compliance 
with the methods used in standards 
laboratories throughout the world. 
Switching betwee n configurations is 
easily achieved using the screw locat ed 
in the connection plug, as shown in 
Fig. 6. For operation in d riven shield 
mode, the screw is turned fully clock
wise. For operation in grounded shield 
mode , the screw is turned fully anti
clockwise. 

Type 2645 con sists of an input 
stage , an output stage giving a low 
output impedance, and the supply for 
th e driven shield surrounding the in
pu t stage. Th e thread which accepts 
th e microphone cartridge is isolated 
fr om the preampli fie r hou sing to allow 
a n insert voltage to be applied in se
ries with th e microphone for determi
na t ion of the microphone open circuit 
sens iti vit y. A heating element is built 
int o the preamplifier tip to prevent 
condensation forming in the micro
phone or pre ampl ifier when the as 
sem bly is used in very moi st environ
ments. As supplied , t he heate r suppl y 

The Insert Voltage Calibration 
Technique 

The insert voltage tech nique is pri
marily used in calibra tion laboratories 
for determining t he open circuit sensi
tivity of a conden ser microphone. The 
open circuit sensitivity is defined as the 
voltage appearing at the output te rmi 
nals when the microphon e is working 
into an infinitely large electrical imp ed
ance. 

The insert voltage technique may also 
be used to provide a convenient means 
for field-checking t he elect rical sensitiv
ity of a complete sound measurement 
syste m includin g preamplifier and ca
bles. However, in this case the method 
does not account for the mechanical pa-

heater connected heater disconne cted ,-1-, 
1 2 3 

Fig. 7. Type 2645 connection plug with 
housing removed. As shown the 
heater is disconnected . To connect 
the heater supply, the black connec
tor is moued to pin s I and 2 

is disconnected, allowing microph one 
calibration to be carried out without 
any tempe rature influen ce from t he 
preamplifier heater. To conne ct t he 
he ater suppl y, the plug cas ing is re
moved and a contact is moved from 
pin s 2 and 3 to pin s 1 and 2 (Fig. 7) . 

During t he d es ign and manufacture 
of the preamplifier spec ia l care has 
bee n take n to minimise stray capaci
tanc es and elect ric a l leakage, a lso 
when t he Preamplifier is used in moi st 
environments. A doubl e scree nin g e n
sur es very low cross-ta lk. 

rameters which determine the acoustic 
properties of the microphone cartridg e 
itse lf. 

The principle of open circuit sensitiv
ity dete rminati on using the insert volt 
age technique is shown in Fig.8. A well
defined sound pressure level of known 
frequency is first applied to the micro
phone. This causes the micropho ne to 
generate an int ernal voltage V0 - the 
open circuit output voltage of the mi
crophone - which, when loaded by the 
preamplifier, produces an out put volt 
age V at the preamplifier output. The 
sound source is then switched off and a 
calibrat ion voltage V 1 - the insert volt
age - of the same frequency is app lied 
in series with the microphone. The level 

Preamplifier Type 2645 connec ts to 
the 7-pin preamplifier input socket 
fitt ed to the range of B & K Mea suring 
Amplifiers, Frequenc y Analyzers, Mi
crophone Power Supplies, and Multi
plexer Typ e 2811. The preamplifier 
input so ck et of these ins t rument s sup
plies all the necessary powering volt
ages, microphone polari zat ion voltage, 
and heater supply voltage for norm al 
ope rati on of the Preamplifier. For in
sert vo ltag e calibration the Preampli
fie r may be connected directly to the 
preamplifier input socket of B & K 
Frequency Anal yzer s T ypes 2010, 
2120 and earlier Measuring Amplifiers 
Types 2606 a nd 2607, which al so sup
plies the in sert voltage. This ma y orig
inate either from the 1 kHz refer ence 
osc illato r built in to these inst rument s 
or from an external signal so urce such 
as B & K Sine Generator Type 1023, 
allowing calibration at other frequ en
cies and signal levels. For other B & K 
instruments, such as Measuring Am
plifiers T ypes 2610 and 2636, which do 
not provide a direct in se rt voltage cali
br at ion facility, external junction box 

of the insert voltage is t hen adjusted 
until the output voltage of t he pream
plifier is the same as that when the ref
erence sound source was app lied ( \I). 
The open circuit sensitivity of the mi
cropho ne cartridge is then given by the 
magnit ude of the insert voltage divided 
by the reference sound pressure. 

B & K Microph one Preamplifier Type 
2645 has been especially designed for 
performing open circu it sens itivity cali
bration of condenser microphones using 
the insert voltage techn iqu e. This tech
nique is described in IEC 327 (1971), 
486 (1974) and ANSI S 1.10 - 1966 (R 
1976). 

If V is same in 
bo th cases then 

V, = V0 = microphone 
open-circuit output voltage 

Open-circuit sensitivity= Va 
p 

aio,96 

Fig. 8. Insert voltage calibration technique for determining the open circuit sensitivit y of a condenser microphone 
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Fig. 9. Typ e 2645 Sas delivered in mahoga 
ny case together with accessories 

WB0850 (Syste m Development) and 
an external oscillato r are used. As a 
sound source, eit her the Sound Level 
Calibrato r Type 4230 giving a level of 
94dB re 20µPa at 1 kHz or the P iston
phone Type 4220 giving a level of 
124 dB re 20 µPa at 250 Hz may be 
used. 

Type 2645 is also supplied with 
B & K Reciprocity Calibrat ion Appa 
rat us Type 4143 which is designed for 
reciprocity calibration of condenser 
microphones in accordance with IEC 
327 and 486, insert voltage calibrat ion, 
comparison calibration, and the mea
surement of frequency response of 
condenser microphones using the elec
trostat ic act uator tec hniqu e. 

Like Type 2639, Prea mplifier Type 
2645 is avai lable in two forms deno ted 
by suffixes "S" and "T" . Type 2645 S, 
shown in F ig. 9, consists of the Prea m
plifier delivered in a mahogany case 
together with 1/2" to 1" Adaptor 
UA 0786, Coaxial Input Adaptor 
JJ 2617, Flexible Extension Rod 
UA0196, Screwdrive r QAOOOl and 
Adapto r J E0002 . Type 2645T consists 
of Type 2645, Screwdrive r QA 0001 
and Adapto r JE0002 , and is de livered 
in a plast ic case as shown in Fig.10. 

Fig. JO. Type 2645T as deli vered in plastic 
case 

Pre amplifie r Type 2660 

P ream plifier Type 2660 has been 
specifically designed for use with one
inch diamete r B & K Condenser Mi
crophone Type 4179 which is fitted to 
the 2660 via 1/z" to 1" Adapto r 
DB0 375. Th e ext remely low inh erent 
noise of both the Preamp lifier an d the 
Microp hone allows noise measure
ment s to be carr ied out below the 
nomi nal OdB re 20µPa refere nce level 
for acoust ic measu rements, for hear
ing research invest igations and mea
surements of very- low noise levels. 
Th e typ ical noise floor of the assem bly 
is - 2,5 dB(A). Type 2660 may also be 
used as a norma l microphone pream
plifier with other B & K Condense r 
Microphones and prov ides selectab le 
OdB or +20dB gain. It accepts 1/2" 
Type s directly an d l ", l/4" and 1/s" 
Types via Adaptors DB0 375, UA0035 
and UA0036 respect ively. 

Type 2660 is equipped with a thr ee
posit ion funct ion selector. F ig.11 
shows a simplified block diagram of 
the 2660, illustrati ng the signal pat h 
in each of the thr ee operation modes : 

"Lin . 0 dB ": In this posit ion the 
frequency response of the 2660 ranges 
from 2 Hz to 200 kHz ± 0,5 dB and the 
signal is output directly afte r the OdB 
gain input buffer stage. 

"L in. + 20 dB ": In th is position, 
the signa l passes from the input buffer 
to a low-noise amp lifier with +20 dB 
gain and is outp ut via a second buffe r 
stage . The frequency response of the 
Preamp lifier is linear from 20 Hz to 
200kHz ± 0,5 dB. 

"4 179 +20dB" : In use with Mi
crop hone Type 4179, the funct ion se
lector is set to the "4179 +20dB " po
sition. T he signal is fed through the 
input stage, low-noise amplifier and 
output buffer to a filte r network which 
compensates for the underdamped 

Slgna~bl e 

Input~\ 

Fig. 12. Type 2660 as delivered in mahoga 
ny case together with accessories 

primary resonance of t he 4179 d ia
phragm system, giving a linear 0° inci
de nce free-fie ld freq uency response 
for th e complete system from 7 Hz to 
12,5 kHz +2, -3 dB . T he syst em fre
quency res ponse is in accorda nce with 
IEC 651, Type 1. 

A heate r eleme nt is built into t he 
t ip of the 2660 for use with micro
phones under very moist conditions. 

Type 2660 is delivered in a mahoga
ny case together wit h 1/2" to 1" Adap
tor DB0 375, Coaxial In put Adapt or 
JJ 2617 and Adaptor JE0002, as 
shown in Fig. 12. Space is provided in 
the case of the 2660 for stori ng Type 
4179 in its maho gany case . 

Appli cation Range s 

Pri mari ly intende d for use with the 
wide range of conde nser microp hones 
avai lable from Brtie l & Kjrer , the P re
amplifiers allow the selectio n of a mi
crop hone-p reamplifier assembly to 
su it the requ irements of a particular 
meas uremen t . 

·u n. o dB" posi tion 

•4179 +20 dB" pos ition 

Input Low-noise 
Ampllll er 

Out put 4179 
Bull er Bull er Frequency Response 

Compensatio n FIiter 

Fig. 11. Sim plifi ed block diagram of Type 2660, showing th e signal path in each of the three 
operation modes 
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In conjunction with Microph ones 
Types 4135, 4136 or 4138, Typ e 2633 
provides an assemb ly which is ideal 
for high inten sity, high frequency ap-

Assembly* 

plicat ions. The small size and compact 
const ruction make it suitable for ap
plicat ions such as jet noise and bound
ary layer invest igation s. 

Dynamic Range 

Lower Limit Upper Limit 
Preamplifier Microphone 3,16Hz 1/3 octave A-weighted Linear < 3% < 10% 

Type Type at 1 kHz at 1 kHz Level 20Hz to 20kHz d istortio n distortion 
(dB) (dB) (dB) (dB) (dB) (dB) 

1/4" 
4135 5 23 39 51 '' 164 174 

2633 4136 13 32 47 59 .. 172 182 

1/s" 4138 23 43 56 68 .. 168 178 

4144 -24 -5 10 11 146 152 
1" 

4145 -2 1 -2 11 11 146 152 

4133 - 11 8 22 28" 160 164 

4134 -13 6 21 26 160 164 

2639 1/2" 4149 - 12 7 22 26 160 164 

4165 -18 1 15 17 146 152 

4166 - 19 0 15 17 146 152 

4135 4 23 
1/4" 

36 44 .. 164 174 

4136 12 31 43 52 .. 172 182 

1/s" 4138 26 45 55 66" 168 178 

4144 -23 -4 10 12 146 152 
1" 

4145 -20 - 1 11 12 146 152 

4133 -10 9 22 29" 160 164 

4134 - 12 7 21 27 160 164 

2645 1/2" 4149 - 11 8 22 27 160 164 

4165 -18 1 16 18 146 152 

4166 - 18 1 16 18 146 152 

4135 8 27 38 48" 164 174 
1/4" 

4136 14 33 45 56'' 172 182 

1/s" 4138 26 45 58 68" 168 178 

4144 -25 -6 10 11 146 152 
1" 

4145 - 22 -3 11 11 146 152 

4133 -11 8 22 28" 160 164 

4134 -13 6 21 26 160 164 

2660 1f2" 4149 -12 7 22 26 160 164 

4165 - 18 1 15 17 146 152 

4166 - 19 0 15 17 146 152 

1/4" 
4135 4 23 36 44" 164 174 

4136 12 31 43 52' ' 172 182 

1/s" 4138 26 45 55 66" 168 178 

2660 + 1" 4179* -34 - 16 - 2,5 2,6 102 102 

2631*** 1/2" 4147 30 49 63 73 150 160 

• Assembly consisting o f mic rophone, adaptor (If any) and preamp llfi er (only Microphone and Preamplifi er Type 
numbers shown). Note that 2660 In use with 4179 Includes +20dB gain in the preamp lifi er. For data concern ing Types 
4 160, 4130. 4129, 4155 and 4176. see separal e Produc t Data sheets 

·· Linear 20Hz 10 200k Hz ·· ·For details of Carr ier System Type 2631, see separate Product Data Sheet 
T00804GB0 

Table I . Dynam ic ranges of typ ical mi croph one and preamplifi er assemblies. The upper 
limits are given for two degrees of d istortion at JOOHz while the lower limits 
indicat e the typical noise fl oor of the assembly for various band width s of th e 
associated measurement equipm ent. Th e limit s for 3,16H z and 1/.1 octa ve band
wid ths are valid at 1 kHz only 
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Type 2639 togethe r with a 1/2" or l " 
microphon e provides an assem bly 
which is ideally su ited for most gener
al sound level measurements. For 
more special applica t ions, I/4" and lfs" 
Microphone s may also be used. 

Type 2645 is primar ily intended for 
insert voltage calibrat ion of 1/2" and l " 
condense r microphones. In addi t ion , it 
can be used toget her with a l " , If211

, 

'/4'' or 1/a" microphone for a sim ilar 
range of applica t ions as T :ype 2639. 

Type 2660 toget her with B & K Con
denser Microphone Type 4179 offers a 
unique assembly for cont rolled mea
sure ment s of very- low-level sound 
press ures. The Preamplifier has very 
low inh erent noise and may also be 
used with ot her Microphones. 

The dynam ic ranges of some typical 
B & K Preamp lifier and Condenser 
Microphone assemblie s are shown in 
Table 1. Note tha t the inhere nt noise 
of associated measurement equip ment 
must also be ta ken into consideratio n 
when determin ing the lower limit of 
th e comp let e measuremen t chain. 

Characteristics 

F r e quenc y Respons e - Trans
duc er Capac itan ce 

The frequency response of the pre 
amp lifier depend s on the t ransducer 
capacitance connected to the pream
plifier input and t he cap aciti ve load 
(e.g. due to exten sion cables) connect 
ed to the output . T he effect s of capac
it ive load on the preamplifier s is dis
cussed in the next sect ion . 

Figs.13 to 16 show the frequency 
responses of t he Preamplifiers at in
put signal levels less than the maxi
mum input voltage and with no exten
sion cables connected to the output . 
Fig.13 shows the frequ ency response 
of Type 2633 fitted with 1/4'' (6,4 pF ) 
and 1/a" microphones (3,5 pF). Figs. 14 
and 15 show t he frequ ency resp onse of 
Type s 2639 and 2645 respect ively, 
when fitted with differen t B &K Con
den ser Microphones. Fig. 16 shows the 
frequenc y response of Type 2660 (0 dB 
an d +20dB gain) with various micro
phone s connected to the input . Typi
cal capacita nces of B & K Microph ones 
ar e: 

50 to 60 pF: Types 4144, 4145, 4160, 
4179 (1" diameter microphones) 
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Fig. 13. Frequency response of Preamplifie r 
Type 2633 wi th diff erent t ransduc
er capacitan ces connected to the 
input 

Fig. /4. Frequenc y response of Preamplif ier 
Typ e 2639 wit h different tran sduc 
er capacitan ces conne cted to the 
input 

Fig. 15. Frequency response of Preampl ifier 
Type 2645 with di fferen t transduc
er capa cit an ces connected to the 
inpu t 

Fig.16 . Frequency response of Preamp lifier 
Type 2660 wit h diff ererit tra nsdu c
er capacitanc es conn ected to the 
input 
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12,5 to 21 pF : Ty pes 4129, 4130, 
4133, 4134, 4147, 4149, 4155, 4165, 
4166 and 4176 (1h11 diameter micro
phones) 

6,4 pF : T ypes 4135 and 4136 (1/4'' 

«Lin. OdB" and "Lin. +20 dB" modes 
of operat ion respectively. Th e charac
ter ist ics for low-level signals are also 
shown in Figs. 21 and 22. 

Accessori es 
The Pr eam plifiers are delivered 

with certa in sta nda rd accesso ries as 

diamete r microphones) soo 

~ 3,5 pF : Type 4138 (1/s" diameter mi
crophone) 

Freq uency Respons e - Ca pac i
t ive Loading 

The capac it ive load of ext ension ca
bles on th e output of the pr eamplifiers 
influences the frequency response and 
the upper disto rtion limit. Th e influ 
ence on the upp er disto rtion limit is 
dealt with in the following sect ion. 
The curves given in F igs.17 and 18 
show the influ ence on the high-fre
que ncy cut -off at different load capac
itances and d ifferent t ransd ucer ca
pacitances correspondin g to those of 
the B & K condenser microphone car
t ridges. Fig.17 illust rates t his for 
Type 2633, while Fig. 18 shows the ef
fect for Types 2639, 2645 and Type 
2660 (OdB posit ion). When dete rmin 
ing the tota l frequency response of the 
preamplifier with exte nsion cables, 
use is made of these curves toget her 
with the curves given for Frequency 
Response - T ransducer Capacitance. 

Outp u t Ch a ra cte risti cs - Ca 
pac it ive Loa ding 

If the specified maximum outp ut 
current of the pream plifier is exceed
ed , the signal will be disto rted. 
Figs. 19., 20., 21., and 22 give t he up
per d istort ion limit (3 % ) as a funct ion 
of out put voltage an d load capacita nce 
(cable length) at the outp ut of the pre
amp lifier. Fig. 19 shows the effect of 
capacit ive load ing for Type 2633 for 
120 V and 28 V DC powering. Fig. 20 
shows the effect for Types 2639 and 
2645 for 120 V and 28 V DC powering. 
Figs. 21 and 22 show the out put cha r
acter ist ics of Type 2660 in the 

Exte nsion 
A0 0027 A000 28 A000 29 

Cable 

Leng th 
3m 10 m 30m 

(10ft .) (33ft.) (10011.) 

Dia mete r 
6mm 9m m 9mm 
(1/4" ) (3/e" ) (3/e" ) 

Capaci tance to 300p F 570pF 1700p F 
grou nd of the (100pF/m) (57pF/m) (57pF/m) 
signal conductor 

Table2 . Ex tension Cables A00027 , 
AO 0028 and AO 0029 
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described in the int roducto ry sect ions. 
Full informa t ion on accessories avail
able for use with B & K Condenser Mi
crophones and Preamplifiers are given 
in the Pr odu ct Data sheet ava ilab le 
for the Microphones. A survey of these 
accessories is given in Fig. 23. 

Extensio n Cab les 
Three sta ndard-lengt h exten sion ca
bles are avai lable. The cables have 

Fig. 20. Preamplifi ers Types 2639 and 
2645: Uppe r limit of dy namic 
range (3 % distortion) due lo ca
paciti ve loading as a fun ction of 
output voltage and freq uency 

Fig. 21. Preamp lifie r Typ e 2660 
(" Lin . OdB"' posit ion): Output 
characteristics for different capaci
tive loading as a function of output 
voltage and f requency . See also 
Fig.22 

Fig. 22. Preamplifier Type 2660 
(" Lin. +20d8" position ): Output 
character istics for different capaci
tive loading as a function of output 
voltage and frequency. See also 
Fig.2 1 

very low capac itance and ext remely 
good shielding so that severa l lengths 
can be connected together. The influ
ence on disto rt ion chara cterist ics and 
high frequency response can be seen 
in Figs.17 to 22. Tab le 2 gives the 
length , diameter and capacitance of 
the cables. 

Tape Cab le AR 0001 
This very flat, flexible 7-core cable is 

100 

50 
VRMS 

I'-... -............ 

used when it is necessa ry to carry an 
exte nsion cable throu gh closed win
dows, doors, etc . The flat cable can 
easi ly follow sharp bends, the thick
ness being only 0,2 mm . Lengt h of the 
cable is 300 mm (12 in) . Typ ical app li
cat ion are in sound insulat ion and re
verberation mea surement s in build
ings. 

I I 
2639 unloaded 

~ , 45 unloaded 
---r-... "'- ---~ I I 

2639 unloaded 

... f'.. 'I'--.. ""1' ...... 
~26~ 5 unlbaded I'.. 

20 

... 
I- - - - - -- - -- -- -----~ 1:::,- ""--~~ ~i..--~- .,, ' ..... ,] ·- ~ I'-,. 

s 
a. 
s 
O 0,5 

0,2 

0,1 

..... 

' 

Types 2639. 2645 
3% d1stort, on limit 
- 120V DC sup ply 

- - - 28V DC sup
0

ply 

-11 r 

"" r,... ' 

' I',...'-. 

' ...... 
' 

' 

I'-. ,,i'(· f,.,,,~~ ..... ' ~ ... 
, 'o "'-". ", .... 

' , 'o·"'""'- ' ' I',... .J, '>.<- ' I"-. ,, 
'.J 1·6' ' ' 
',~e"'"", ' ~ " ..... r-...... ' Oo·"'-". I'-.... i,,, ' 'oa"'""~ ' ' ~ ' '>.<- ~ I'-....' ' .. "- "- ' .... ' ' ' .......... '," ', ~ ,. ,.... . I'-.... 

2 5 10 2 5 10 2 5 10 2 5 10 ' 2 5 Hz 10 2 

100 

50 

VR I.' 

20 

10 

5 
a, 
C: 

~ 2 ., 
O> 
!:! 
0 
> 

0.5 s 
a. 
s 

0,2 0 

0.1 

0.05 

0.02 

0,01 

10 

5 

2 
a, 
C: 

§. 
~ 0,5 
!:! 
0 
> 0,2 
s 
a. 
S 0, 1 
0 

0.05 

0.02 

0,01 

- I'-... --......._ 

..... ~ 

""' 'I'--.. 

" 
Type 2660. O dB gain 

Max. Input Volt age 33 V v,;:, 

- - - 0, 1 V RMS Input Vo ltage 

..., __ 
- - - - - - -- --

2 5 10 2 5 10· 2 

,_ Type 2660, + 20dB gain 
-- Max . inpu t volt age 0.25 V RMS 

-=-==. 0.01 V RMS input vo·uagc 

Freque ncy 

:--...... ----.... -~ -.... 
... f'.. 

""' 
' I'-.. ............... unload ed 

I~ 
... 
I'--.. ""' 

" ~ ... l 

I".... .......... I"'-. '>-<-'-... .......... 
I"-. I'-. .J_,..,_ 

I'.... ... 

""' 
'' o ............._ ...... 

I"-- '>.<:. I'-. 
"- (o,,.., " ..........._ ...... 

r-...... 
'00 1 

~ .......... 
1 .............. 

'>.<-

' 0.... 
' ~ -'S~ - - -- - - --- ~ 'Do~ Jof)"" 

...... 

""' f'....... 
f'....... 

5 ,0.1 2 5 10' 2 5 Hz 105 2 

........... 
I'-. 

"" 
r.............. 

Freq uency 
BJ2023 

I 
unloaded 

~, I " o.,-<-
~ ,o.,-<-,K 

'oo.,J 
1(-1'.. I".... 
"" - - - - - -,_ _ -- - - - - - - ~-- - -~ - - ~ - ~ 

2 s 10 2 5 10' 2 5 103 2 5 

... ,a 
"O_,,,,. 

lOnF 

10' 2 

1' ..... 
' 

' ' , 
5 Hz 105 2 

Frequenc y 
832025 

305 



Specifications 2633, 2639, 
Preamplifier 2633 2639 
Type No. 120V DC Power I 28V DC Power 120V DC Power I 28V DC Power 

Frequency Range: 3Hzt o 200k Hz ± 0,5d8( 2 Hz: +1 dB, -OdB ) 2 Hz to 200 kHz ± 0,5dB 

Input Impedance (typ.): > 50G !100,25pF • 10GQ00,4pF 23G!1II0,15 pF 23G !1II0,25 pF 

Output Imped ance: < 100 !1 600 (! (typ .) < 50!1 

Max. Output Current (peak): 1,5 mA(at Vout < 4,2 Vpoakl 0,25 mA(at Vout < 1,4 Vpookl 1,5 mA(at V 0u1 < 4,2 V poakl 1,3 mA(at Vout < 1,4 V peak) 

Max. Output Voltage (pea k): 45 V(at lout < 0,5 mApoakl 8,5 V(at lout< 0, 1 mAponkl 45 V(at lout < 0,5 mApoakl 8,5 V(at lout< 0,5 mApoakl 

Attenuation: < 0,06dB - < 0,035dB < 0,1 dB 

Output Characterist ics: See Fig. 19 See Flg. 20 

Phase Linearity: 

(20Hz to 20kH z) within ± 2° 
(6.4p F) within ± 20 

unloaded (2 Hz to 200 kHz) w ithin +8° . - 13° within ± 15° 
(20pF) 

Input Noise: 
with dummy microphone. 
A: A• WClghled 
Lin.: Linear 20 Hz to 200 kHz 

50pF (1" microphon e): A: < 1,3µV , typ . 0,9µV 
(with adaptor D80375) -

Lin .: < 6 µV, typ. 3,8 µV 

20pF ('12" microphon e): A: < 2,2 µV, typ. 1,7µV 
(no adaptor require d) -

Lin.: < 8µV, typ. 5,5 µV 

6,4pF (1/4• mic rophon e): A: < 7 µV, typ. 5,8µV• 
(no adaptor requir ed) 

A: < 5,5µV, typ. 4,5µ V 
(with adaptor UA0035) Lin. : < 30 µV, typ. 19µV• Lin.: <2 0 µV, typ. 13µ V 

3,5 pF (1/e" microphone) : 
A: < 12 µV, typ. 7 µV 

(with adapt or UA0160 ) 
A: < 15µV , typ. 10µV 

(with adaptor UA0036) Lin .: < 50 µV, typ. 23µV Lin .: < 30µV typ . 25µV 

Vibration Sensitivity (typ.): 
with dummy microphone. 1 ms-2 In di· 
roc::tlon ot greatest sensitivity) 

SOpF (1" microphone) : - 400 µV (with adaptor D80375) 
20 pF (112" microp hone): - 20 µV (no adaptor requi red) 

6,4p F (1/4• microphone): 40µV (no adaptor requ ired) 400 µV (with adaptor UA 0035) 
3,5 pF ('ta• micro phone): 250µV (with adaptor UA 0160) 1m V (with adaptor UA00 36) 

Magnetic Field Sensitivity: 
with dummy microphone. 80Am- 1 typically 4 µ V 
50 Hz magnetic lleld 

Temperature Range: - 20 to +60°C (-4 to 140°F)' - 20 to + 60°C (-4 to 140°F) 

Connector Type : B & K 7-p in male plu g JP 0715. Matches female sockets JJ 0724 (cable mountin g) and JJ 0722/ 3/ 5 (pane l mountin g). Also 
matches 7-pol e female sockets JJ0704 (cable mountin g) and JJ0 703 (panel mounting) with Adaptor JE00 02 suppli ed 

Pin Connections: 
~ 

®©@ 
pin 1: Ground pin 1: Ground 
pin 2: 200v DC Pol. Voltage pin 2: 200V DC Pol. Volta ge 

( © © 0 )) 
pin 3: Grou nd pin 3: Grou nd 
pin 4: Signal Output pin 4: Sign al Output 

G) CD 
pin 5: 120 V or 28 V DC Power Supply pin 5: 120 V DC Power Suppl y 
pin 6: Not connected pin 6: 28 V DC Power Supp ly 
pin 7: Not co nnected pin 7: Heater Supply 

~ 800250 Housing : Ground Housing: Grou nd 
solder ing side ot plug JP07 15 shown 

Dimensions: ,p6,35 x 88mm (,p0,25 x 3,5 1n) ,p12,7 x 83 mm (,p0,5 x 3,3 in) 

Cable Length: 3.4 m (11,2 ft) 2m (6,6ft.) 

Acceaaories Include d: Adaptor JE 0002 2639 T: Adaptor JE0002 

26395: 112• to 1" Adaptor D80375 
Coaxial Input Ad aptor JJ 2617 
Flex ible Extension Rod UA0196 
Adaptor JE 0002 

Accessories Available .. : Extension Cables: A00027 , 3m (9,8 ft) ; A0 0028, 10 m (32,Sft.); A0 0029, 30m (98,411.) 
Tape Cable: AR00 01, 300 mm (12 1n) 
Tripod Adaptor s: UA 0588 and UA 0802 for mountin g '12" and 1 • preampllfler s on tripod s w ith 3/e" W thread 
Port able Floor Stand: UA0 587 (Includes Adapt or UA05 88) 
Portable Floor Stand: UA 0801 

Measuring Amplifi ers and Frequency Analyzers Types 2609, 2610, 2636, 2010, 2120, 2131, 2134, 2032, 2033, 2034 

Portable Two Channel Microphone Power Supply Type 2804 
Two Channel Microphon e Power Supply Type 2807 
Eight Channel Mult iplexer Type 2811 

T00805GB t 

• Operating temperature range to 1oo• c (212' F) with modilled data: Input Impedance: approx. 5GH I 0 .25pF (120V power). Input Nolso. approx. 34µ V A-weighted, 150µV Lin. 20 Hz to 200 kHz (6,4 pF, 1J.t• micr o
phone) 
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2645, 2660 
2645 2660 

120V DC Power I 28V DC Power "Lin. OdB" Position I "Lin. +20dB " Position I "4179 +20dB " Position 

2 Hz to 200k Hz ± 0,5 dB 2 Hz to 200kHz ± 0,5d8 20 Hz to 200kHz :t 0,5dB ... 
6,6G!l j 0,15p F 6,6 G!l !I0,25 pF 36 G!l ll0,3p F 

< 50!l < 50 !l son 
1,5 mA(at Vout < 4,2 Vpeakl 1,3 mA(at V0 u1 < 1,4 Vpeakl 1,5 mA(at V0 u1 < 4,2 Vpeokl 7 mA(at Vou1 < 1,4 Vpeakl 

45 V(at lout < 0,5 mApeakl 8,5 V(at 10 u1 < 0,5 mApeakl 45 V(at lout < 0,5 mApeakl 3,5 V(at lout < 2,5 mApeakl 

< 0,035dB < 0,1 dB < 0,035d8 +20 dB gain ± 0,1 dB 

See Fig.20 See Fig.2 1 See Fig.22 

within ± 2 0 within ± 20 
(50pF ) 

w ithi n ±20 ° 
(50p F) 

-
within ± 20° 

(50pF) 
within ± 20° - -

A: < 1,8µV , typ. 1,4µV 
(with adaptor UA 0786) 

A: < 1,1 µV, typ. 0,8µV 
(with adaptor 08 0375) 

A: < 1,1µV 
Lin .: < 7 µV, typ. 5,5µV Lin. : < 5µ V, typ. 3,2µV (w ith adaptor DB 0375) 

A: < 2,8µV, typ. 2,2µV 
(no adaptor req uired) 

A: < 2,2µ V, typ. 1,6µV 
(no adaptor req uired ) -

Lin .: < 10µV, typ. 7µV Lin. : < 8µV, typ. 5,1 µV 

A: < 7 µV, typ. 5,5 µV 
(with adapto r UA 0035) 

A: < 5,SµV, typ. 4,1 µV 
(with adapto r UA 0035) -

Lin .: < 25µV, typ. 17µV Lin.: < 20µV, typ. 11 µV 

A: < 15µV, typ. 11 µV 
(with adaptor UA003 6) 

A: < 15µV, typ. 7,1 µV 
(with adaptor UA 0036) -

Lin. : < 40µV, typ. 30µV Lin.: < 30µV, typ. 23µV 

300µV (with adaptor UA 0786) 400µV (with adapto r 08 0375) 

160µV dri ven shield (no adap tor required) 60µV (no adaptor require d) 

400µV (with adap tor UA0035) 400µV (with adaptor UA 0035) 

1mV (with adapto r UA 0036) 1mV (with adap tor UA 0036) 

typica lly 4 µ V 

-20 to +60°c (-4 to 140°F) -2 0 to +60°c (-4 to 140°F) 

B &K 7-pin male plug JP0715. Matches female socke ts JJ0724 (cable mounti ng) and JJ0722/3/5 (panel mountin g). Also matches 7-po le fema le sockets 
JJ 0704 (cable mounti ng) and JJ 0703 (panel mountin g) with Adap tor JE0002 supp lied 

pin 1: Ground pin 1: Ground 
pin 2: 200 V DC Pol. Voltage pin 2: 200 V DC Pol. Voltage 
pin 3: Insert Signal pin 3: Ground 
pin 4: Signal Output pin 4: Signal Output 
pin 5: 120V DC Powe r Supply pin 5: 120 V DC Power Supp ly 
pin 6: 28 V DC Power Supply pin 6: 12 V Heater Supply 
pin 7: Heater Supply pin 7: 12 V Ampl if ier Supply 
Housing: Ground Housing: Ground 

y,12,7 x 83 mm (y,0,5 x 3,3i n) Preamplif ier Input Stage: y,12,7 x 83m m (y,0,5 x 3,3 in) 
y,23,6 x 106mm (y,0,93 x 4,2i n) w ith Adap tor UA 0786 Preamp lifi er Connector Stage: y,25 x 175 mm (y,1 ,0 x 6,9 In) 

2m (6,6 11.) 2m (6.6 11.) 

2645T: Screwdriver QA 0001 112" to 1" Adaptor DB 0375 
Adaptor JE 0002 Coaxial Input Adap tor JJ 2617 

2645 S: 1/2" to 1" Adaptor UA 0786 Adaptor JE0002 

Coaxia l Input Adaptor JJ 2617 
Flexible Extension Rod UA 0196 
Screwd river QA 0001 
Adap tor JE 0002 

Extension Cables: A0 0027, 3m (9,8 11.); A00028, 10m (32.8 11.); A00029, 30 m (98,4 11.) 
Tape Cable: AR0 001, 300 mm (12 1n) 
Tri pod Adapto rs: UA 0588 and UA 0802 for mounting 1/2" and 1" preamp lill ers on tr ipods with 3/a" W thread 
Portable Floor Stand: UA 0587 (includes Adap tor UA 0588) 
Portable Floor Stand: UA 0801 

Measuring Amp lifi ers and Frequency Analyzers Types 2609, 2610, 2636, 2010, 2120. 2131, 2134, 2032, 2033, 2034 

Insert Voltage Junctio n Unit: Type 9585 
Portable Two Channel Microp hone Power Supply Type 2804 
Two Channel Microphone Powe r Suppl y Type 2807 -
Eight Channel Multi plexer Type 2811 

T00806GB1 

· • For survey of microphone ond preamp lUlor comblnollons, see Flg.23. · ··F or dololls Of Type 2660 In use wllh Microphone Type 4179, see soporoto Product Data sheet 

307 



(.,) 
0 
CX> 

Windsaeem 
and 

Turbulence Calibration 
Screen Equipment -- --I I 

I I 
1.,.,-... 1 

Actuator 

® 
Windscreen 

Nose Cones. 
Rain Cove,. 

Random lncldenee 
Correcto,. 

Probe Mlaophone 
Kit. ...---... 

Condenser 
Artificia l Ears, Mler-ophone 

Couplers Adlpton Can ridges 

·~ ,---- , I I DB 0 138 

6r:B~er I I 
6cm l ~1er I 

Adaptors 
Dehumidifiers 

Sealing Kit -- Flexible Extens ion --
1 • 1 / 2" Adaptor 

~--- i-;;,----,,-. -~ 
DB 03 75 

Preamplifien -- Extension 
Cables --

Carrier System 
Power Supplies lndic:1ting, measuring 

Outdoor Microphone and recording 
Unit Instruments -- ---

Sealing Kit UA 0240 

m~ -~ 1 
UA 027 1 system 

e 
----- ---ArLl~~~f~~~:~: ~~~:,-1:r:~k: 

Normal Protecting ~ 
---+----+- '7-~ ~-G-r~ 4152 l"~ -"'- -1-- ~ 

1/2"~1-too_,,.,,_, l ___ .:._ __ -1----------1'----------1-=:.e+ to m<nudng 

!incl. whh 2631) Mk:ropho: oamp~flier I ~r;: 1 

UA 0207 

4230 

WindlCfetn 

~ 
UA 0570 

Ra~~~nc~ldence I :~:: 
UA 0055 

Nose Cone 
<:Ill 

UA 0387 

UA 030B 

1/ 2" - 1" Adap1or :g gg~~ ,g ~:::~ 
~ AO 0020 30 Meter 

UA0786 

1·1/ 2" Adaptor ~&~ev:r:fe: 
o --~ ----'----4.+--- -----'---+ , ..,_ ___ _ __ _. ...... __ ____ _ i-... 2230131133/34 /35 

08 0962 Tape Cable 

1-112" Ad>p10t ~::_:, I AR 0001~ 
i;;;i;:,-<1-- -- '-- - -l,.- -l--=---<ll):> 

OB 0375 Flexible 2645 Ext ension Cable 

Extension ~ 

UA 0196 
M icrophone :g ~~~ 1~ ~== to B & K 
Preamplifier Measuring Amplifiers 

- -h --....<:"----.. ,- .,,L>-t, ------" + - ....... ~ -+ l--' - A-'D_ 00_ 29-'-'30'-- M-•_1er_,._,...,.. ______ -4 or Frequency Analyzers 
2639 wilh bullt in power " 1/2'' Mic Windscreen a~l:± ~::::~1=:t::i:i).___J • UA 0459 

WJndscrHn e 
UA 0237 

Turbulenct 
Screen 

Etectrost• tk: I 
Actua tor 
UA 0033 

High Pressure 

1~fl11 
UA 0436 :;"22 1 I Ada ptor 

--- __J OB 0310 

I 
Reciproci ty Callbratlo n 

1
, 

Apparat us with 2645 ~ I 

I 
.•. CJ~: 

-

@. • • • ·- - ···. 
4143 

t 

4133 
4134 

Flexible Adaptors 
UA 0 122 

-.-a, 

UA0123 

.,. .. I 

1/ 4" - 1/2" Adaptor -UA 0035 

4135 
4136 

1/8" Mic 

4138 
1/ '2"Mic 

UA 0355 
C 

4130 " 

1/'Z' Mic 
I 

Probe Microph one 

- - - .. --~ ~ 
4170 

Microphone 
Preamplifler 

IIIJ;: 
2633 

Extension C.ble 

AD 0175 3 m 
AO 0176 10 m 
AO 0177 30 m 

2807 
110, 2633, 

2639. 2645) 

Power Supply 

0· 

supply fo r mk:rophone 
a.ssembly 

to meuuring 
system 

0 --l- -- --------+- --'- -- -1-------....:::.+ ~ --- - --~--- --- -- -t o 8 & K lnte,grating 
4129" 
4176" 

• See separete dna 

Extensk,n Cable 
~ 

AO 0185 : 3m 
A001B6 : 10m 

Fig. 23. Survey of B& K Condenser Microphones, A ccessories, Adap tors and Microphone Preamplifier s 

Sound Level PiAeters 
2221.2222 141761 
2225,2226 C41291 

151009/8 


