
Condenser Microphone Cartridges types 4133, 4134, 4135, 4136, 
4138, 4144, 4145, 4147, 4149, 

4160, 4165, 4166, 4179 and 4180 FEATURES: 

• Frequency ranges from below 0,01 Hz to 140 kHz 

• Dynamic ranges from -34 dB to 180 dB SPL 

• All operating characteri stic s well-d efined 

• All import ant data individu ally ca librated and 
supplied 

• Very wide temperature range 

• Artifi cially aged for long-t erm stability 

• Flush mounted diaph ragms 

A complete range of exte rnally polar
ized condenser microphones for accu
rate acoust ic measurements, the B & K 
Condenser Microphones a re precision 
engineered from materials selected to 
give long-term sta bility and operat ional 
reliability. Th eir resista nce to humid ity 
is very high, temperature range very 
wide and te mperat ure coefficients ex
t remely small. A robust const ruct ion 
makes them easy to handle in the field. 
Four microphone sizes are ava ilable: 4144, 4145 

1 n T y pes : 4 14 4 for general labora
tory use and low-level measurements; 
4 145 for low-level, low-frequen cy an d 
laborato ry use; 4160 and 4 18 0 as lab
oratory references and for coupler mea
surements; 4 179 for extre mely low-lev
el measurements. 

lf2" T yp es: 4 133 for laborato ry use 
and electroacoust ic measurements; 
4 13 4 for coup ler measu rements and 
where good random incidence response 
is required; 4 147 for ult ra- low frequen
cy and sonic boom measurements; 
4 149 for perman ent outdoor use; 4 16 5 
and 4 166 for general use an d sta ndard
ized noise measuremen ts in accordance 
with IEC, ISO and ANSI sta ndards. 

l/4 " Ty p es: 4 135 free-field and ran
dom responses, for high-level, high-fre
quency and model work; 4 136 for cou
pler, high-level and high-frequency 
measurements. 

1/s" Ty p e: 4 138 for very high level, 
very high frequency measurements, 
pulse measurements and model work . 

Each microphone cartr idge is deliv
ered in a protect ive mahogany box and 
supplied with an ind ividual calibrat ion 
chart giving the frequency response and 
all data necessary for precision mea
surements . 

4147 

• Robust construction 

• High resistance to humidity 

• Wide range of accessories 

USES: 

• Precision acoustic measurements 

• Pressure variation measurements 

4160 4179 

4180 

~ 
4165, 4166 4133, 4134, 4149 

rn 
4135 , 4136 

~ 
4138 
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General Description 

Constru c tion 
The different ca rtridges have the 

same basic design (Figs. 2 and 3). Th e 
smaller diamete rs generally provide 
higher limits for the freq uency and 
dynamic ranges, at the expense of a 
lower sensit ivity . 

Fig. I. I " microp hone cart ridge Type 4144 
as delivered in ma hogany case with 
ind ividual calibrati on chart 

Fig. 2 shows a section al view of a 
conden ser microph one ca rt ridge. De
pendin g on type, the insulato r is mad e 
of eith er silicone-t reated quart z, syn
the tic sapphire or a synthet ic rub y to 
give dimensional sta bility. Th e dia
phragm is made of pure nickel and the 
backpl ate and housing are made of 
high nickel alloys. T his minimi zes 
variations in sensit ivity with temp era
ture. 

Fig.3 . I " mi crophone car tridg e Type 4141 
or 4145 with the pro tection grid re
moved. Th e diaphra gm is flat and 
flush with the housin g. T his ensure~ 
a well-defined acoustic im pedance 
and good om.nidirectivity 

Durin g productio n the microph one 
cartrid ges are subjected to a high te m
perat ure (150°C) , forced ageing pro
cess which ensures excellent long-te rm 
sta bility. 

Special care has been ta ken in t he 
design of the syste m for equaliz at ion 
of the sta tic air pressure between the 
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Fig. 2. Sectional view of a I u mi crophone cartr idge 

inside and outs ide of the cartridge to 
give a low and well-defined lower lim
it ing frequency. Th e prin ciples of the 
p ressure equalization syste ms used are 
shown in Figs. 4 and 5. Half-inch 
Types 4147, 4149, 4165 and 4166 are 
back-ve nted for use with Dehumidifi
er UA0308. With the except ion of 
Type 4160, all other Ty pes are side
vented. 

r==-,-~ 

~ -P ressure equalization 

~ vent 

t/3140 

Fig. 4. Side-vent ed m icrophone cartridge 

T he cartridges are ava ilable wit h 
four di fferent diamete rs: 

l " * Typ es: 23,77 mm diamete r 
(Types 4144, 4145, 4160 and 4179) 

l/2 " Types: 12,70 mm diamete r 
(Types 4133, 4134, 4147, 4149, 
4165 and 4166) 

l/4 " Types: 6,35 mm diameter 
(Types 4135 and 4136) 

1/s" Typ e: 3,175 mm diameter 
(Type 4138) 

T his wide range of condenser micro
pho nes is made available to cover an 
exte nsive field of appli cat ions. Micro
pho nes Types 4144, 4145, 4133, 4134, 

Pressure equaliza tion 
vent 

113139 

Fig. 5. Bach-vented mi crophone car tridge 

4165, 4166, 4135, 4136 an d 4138 to
get her cover the requir ements for en
vironment , frequency and dynamic 
ranges for most sound measur ements , 
while the spec ial T ypes 4147, 4149, 
4160 and 4179 have been developed to 
suit pa rt icular appli cat ions. 

Ea ch size is ava ilable with either 
linear 0° incid ence free-field respo nse 
or linea r pressur e respon se (1/s" type, 
linear pressure response only) . When 
using a free-field response microp hone 
it should be pointed toward s the 
sound sour ce, if the sound is jud ged to 
come mainly from that direct ion . In 
some applicat ions a pr essure respo nse 
microphone may be used for free field 
measuremen ts if orientate d so that 
the plane of the diaphr agm is parallel 
to th e dir ect ion of sound . In coupler 
measuremen ts a pressure respon se mi
crophone is used. In this case no spe
cific orientat ion of the microphone in 
relat ion to the sound source is re
quired. T he smaller pr essur e response 
microphones ('/?.", l/4" and 1/s" ty pes) 
can be used for rand om incide nce 
measu rements at audi o frequencies, as 
their frequency respo nses in this range 
are less depend ent on the angle of in
cidence. l " free -field response micro
phone Type 4145 may also be used for 
random incidence measur ements , 
when fitte d with Random Incidence 
Corr ecto r UA0055. 

In the following sections a short de
scrip tion of th e char acterist ics and ap
plicat ion ranges of each of th e micro
phones describ ed in this Product Data 
sheet is given. In addi t ion to these 
types, four microphon es which are de
scribed in separate literatur e are also 
ava ilable: Type 4130 is a low-cost , 
lf211 conden ser microph one cart ridg e 
for use with the self-con ta ined micro-

• E;w:actly 0 ,936 Inch In accordance with American Stan
dar d ANSI S1.12 - 1967 (A 1977) 



phone system consist ing of '/2" Micro
phone Preamplifi er Typ e 2642 and the 
battery operated Two-channe l Micro
phone Power Suppl y Type 2810. For 
further inform ation, please refer to 
the separate Product Data sheet avai l
able for Types 4130, 2642 and 2810. 
T y pes 4 129, 4 155 and 4 176 are 
1/2" P repo larized Cond enser Micro
phones, uti lizing a prepo larized "elec
tret" layer which is deposited on the 
microphone backplate. They are a lso 
used with the range of B & K Sound 
Level Mete rs shown in Fig. 6. Type 
4129 is acoust ically equi valent to ex
ternally polarized Type 4130 and is 
used wit h Sound Level Meter s Types 
2225 and 2226. Type 4155 is acousti 
cally equ ivalent to exte rnall y pola r
ized Type 4165 and is used with P reci
sion In tegrat ing Sound Leve l Meters 
Types 2230 and 2233. Type 4176 is 
used with Precision In tegrat ing Sound 
Level Meters Types 2221 and 2222 
and Prec ision Sound Level Meter 
Type 2232. For further deta ils, please 
see the sepa rate Pro du ct Data sheet 
available for Types 4129, 4155 and 
4176 and the P rodu ct Data sheets 
available for the Sound Leve l Meter s. 

Genera l Purpose Types 
Free -fi e ld Respons e Types 

4 145. 111 diameter for laboratory 
use and low sound level measure
ments. 

"f:. 4133. 'h" diameter for genera l 
elect roacoustic pu rposes , louds pea ker 
and microp hone measu rements. 

4145 4133 4165 4135 

Fig.7 . Typ es 4145, 4133, 4 165 and -113-5 

4 165. '/211 d iameter for general 
sound measurem ents, and for stan
dardized noise measuremen ts in ac 
cordance with IE C and ISO standar d s. 
It has a sensit ivity similar to that of a 
l " cartr idge, is more omnidirectional 
due to the sma ller diameter and may 
therefore be used as a subst itute for 111 

cartrid ges in appli cations where the se 
would introd uce an intol erab le dist ur
bance in the sou nd field. The 4165 has 
a quartz-covered diaphragm and is 
back-vented for use wit h the '/211 De
humidifier UA0308 for mea surement s 
in humid environm ents . 
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Fig.6. B& I< Sound Level Meters 'f'.vpes 2221, 2222, 2225, 2226, 2232, 2230 and 2233 

4 135. l/4" diameter for general 
high-le vel, high-frequency measure
ment s and model work. 

Press ur e Respo n se Types 
4144. 1" diameter used for coup ler 

measu rement s, audiometer ca libra
tion , low-frequency and low-level 
measurements, and as a labo rato ry 
standard. 

4134. '!211 diameter for med ium
and high-level measureme nts in the 
audio range and coupl er mea sure-

4144 4134 4166 4136 4138 

Fig.8 . Ty pes 1/ ,N, 4134, 4166, 4136 and 
41:JB 

ments. Especially suitab le where good 
rando m inciden ce characteristic s are 
requ ired. 

4 166. l/2" diameter for random in
cidence measu rements. Same applica
t ion ran ge as Type 4165. The 4166 a lso 
has a quar tz-cove red diaph ragm and is 
back-ven ted for use with Dehumid ifi
er UA0308 . Type 4166 is espec ia lly 
suitable for noise measurements in ac
corda nce with ANSI sta nd ards. 

4 136 . l/4" diameter for coupl er, 
high-level and high-frequency mea
surement s. 

4 138. 1/s" diameter for high-level 
and very high frequency mea su re
ment s, or for pu lse meas urements. 
Type 4138 is espec ially su ita ble for 

ap plicat ions which require a high de
gree of spat ia l resolu tion or wher e 
space is limi ted , e.g. model test ing. 

Specia l Types 
Very Low Frequency Typ e 4 14 7 

1/2'' diameter. Pressure response mi 
crop hone, designed with spec ia l atte n
tion to the back-ve nti ng stat ic pres-

4147 

Fig.9. Ty pe 4147 

sure equa lizatio n ar rangeme nt, to 
brin g the lower limi ting frequen cy be
low 0,01 Hz. It is used in conjun ctio n 
with Adaptor UA 0271 and Micro
phone Carrier System T ype 2631 for 
measur ing ultra- low frequency acous
t ic pulses such as sonic booms. 

Outdoor Microphone Type 4 149 
1/2" diameter. Free-field response 

microphone. Simi lar to Type 4133 but 
wit h diap hragm and backplate cov
ered wit h thin layer of quartz (Fig. 10), 
which increases the cartrid ge lifet ime 
in humid or corro sive atmos ph eres. 
Type 4149 is back-vented for use with 
Dehumidifier UA 0308 (see sect ion 
"Accesso ries"). Th e 4149 is used in 
noise monitorin g syste ms such as 
Type 4921, for perman ent outdoor in
sta llati ons. 
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-- -- Quartz coating 

Pressure equalization 
vent 

112 119 

Fig. 10. Cross sectional view of the quartz
coated microphon e Type 4 149 

4149 

Fig. I I. Type 4149 

1" Cartridge 4179 + DB 0375 + 2660 

1" Cart rid ge + UA 0786 + 2645 

1" Cart ridge + 080375 + 2639 

'12" Cartridge + 2639 

'12" Cartridge 4149 + UA 0308 + 2639 

1/• " Cartridge + UA 0035 + 2639 

'I•" Cartrid ge + 2633 

1/a" Cartrid ge + UA 0036 + 2639 

1/a" Cartrid ge + UA 0160 + 2633 

1 • Cartrid ge + 2631 head 

112• Cartr idge + UA 0271 + 2631 head 

Types 4160, 4180: 
Pre ssure response microphones for 

coupler measurements and for use as 
laboratory standa rds. l " Type 4160 is 
equivalent to Western E lectric 
WE 640 A, and has a flat freq uency 
response up to 8 kHz. 1/2" Type 4180 
has a flat frequency response up to 

4160 4180 

Fig. 12. Type 4 160 and 4180 

20 kHz. Both microphones feature ex
cellent long-term stabi lity and envi
ronmental reliabil ity. See separate 
P roduct Dat a for details. 

f 

=- -

Low Noise Microphone Ty pe 
4179 

1" diameter. Very high sensitiv ity 
(100 m V /Pa). Designed for use with 
Preamp lifier Type 2660 for very-low
level sound pressure and sound power 
measurement s. System inh erent noise 
floor of - 2,5 dB (A). For further de
tai ls, see the separate Product Data 
sheet availab le for Types 4179 and 
2660. 

4179 

Fig. 13. Typ e 4179 

Fig. 14. Various microphone and preamplifi er assemblies. Adaptor DB0375 is in.eluded with Types 2639S and 2660, Adap tor UA 0786 is 
includ ed with Type 2645S. Other adap tors should be ordered separa tely 
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Microphone Assemblies 
Th e Microphon es described in this 

Product Data sheet are designed for 
use with an extern ally supplied DC 
polarizat ion voltage of 200 V or with a 
10 MHz carri er frequ ency. In general, 
a microphone assembly will consist of 
either a microphone cartr idge and a 
microphon e preamplifi er when using 
the extern ally supplied DC polar iza
t ion voltage, or of a microp hone car
t ridge and the 10 MH z Carrier Fre
quency Syste m Type 2631 when using 
the carrier frequen cy. Assemblies with 
propolarized microphones consist of a 
microphone cartrid ge and preamplifi 
er (without polarizat ion voltage sup 
ply). The cart ridge polarizat ion is pro
vided by a permanent charge-carrying 
"elect ret" mate rial which is deposite d 
on the microphone backplate (see sep
arate Product Data sheet for prepolar
ized Types 4129, 4155 and 4176). 

T he cartrid ges screw dir ectly onto 
the preamplifier housing or the 2631 
head if both have the same diamete r, 
or use is made of adaptors if the dia m
eters differ. Typica l assemblies are 
shown in Fig. 14. 

Four different microphon e prea m
plifiers are ava ilable: 

Type 2633 is a l/4" preamp lifier 
which may be used with L/4'' cart ridges 
directly and with the 1/g" cart ridge via 
Adapto r UA0160. 

Ty pe 2639, lf2" diameter, is used 
directly with L/211 microphone ca r
tridges and with l ", l/1 11 and 1/s" ca r
tridges using Adapto rs DB 0375, 
UA0035 and UA0036, respective ly. 
Type 2639 is ava ilable in two versions: 
26398 consists of the preamplifier to
gether with accessories delivered in a 
mahogany case, while 2639 T consists 
of the preamplifier a lone delivered in 
a plast ic case. 

Type 2645 is a L/2" diamete r p re
amplifier which is similar in des ign, 
performa nce and applicat ion to Type 
2639, but in addi t ion includes an in
sert voltage ca librat ion facility for in
sert voltage calibra tion of 1" and 1/2" 
microphones in accordance with IEC 
327 and ANSI S 1.10 - 1966. T he pr e
amplifier may be operate d in either 
driven or grounded shield modes . For 
insert voltage ca librat ion pur poses, l " 
microphones are fitte d to the 2645 us
ing Adaptor UA0 786 and l/2 11 micro
phone cart rid ges are fitte d direct ly. 
Type 2645 may also be used with 1/4 11 

and Ifs" cart ridges which are fitte d us
ing Adap tors UA0035 and UA0 036, 
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Fig. 15. Ty p cial dynamic ranges of vari ous B & I< Condenser Micr opho ne and Preamplifier 
assem blies. Th e upp er limit is given for two degrees of distortion al 100 Hz, while the 
lower limit indicates the sys tem noise fl oor fo r variou s bandwidths of the associated 
measur ement equipment. Th e limit s for 3, /6 H z and lf.1 octave band widths are valid 
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respectively. Ty pe 2645 is a lso ava il
able in two versions: 26458 with ac
cessories and 2645 T without accesso
ries. 

Typ e 2660 has been especially de
signed as part of a low noise micro
phone syste m consisting of the 2660 
and l " cart ridge Type 4179. Toget her, 
these instru ments const itute a syste m 
for soun d pressure and sound power 
level measurements of very-low-level 
sources. T he 2660 may also be used 
with other microphone cart ridges, ac
cepti ng 1/2" cart r idges direct ly and l", 
1/ t " and '/s" cartridges by means of 
Adapto rs DB 0375, UA0035 and 
UA00 36, respectively. A three-posi
t ion switc h allows selectio n of O dB 
gain, +20 dB gain or special "4179" po
sit ion . 

The Microphone Pr eamplifiers are 
ca refully designed to achieve a high 
inpu t imp edance, low outp ut impe d
ance and very low inherent noise. 

Fig.15 illustrates the dynamic ranges , 
from inherent noise floor to disto rtion 
limit, of the preamplifiers and th'~-· 
Carrier System Type 2631, when used 
with di ffere nt microphone cartrid ges. 
For furt her deta ils, see the separate 
P rodu ct Data sheets ava ilable for 
Types 2633, 2639, 2645, 2660 and 
2631. 

Pow er S uppl y 
T he sta bilized polarizatio n voltage 

for the microphone cart ridges (200 V) 
and the power sup ply for the micro
phone preamplifiers are available via 
the 7-pin preampli fier inpu t socket 
fitted to the range of B & K measurin g 
ampl ifiers and frequency analyzers to 
which the microphone asse mblies can 
be connecte d dir ect ly. 

For operat ion with ot her equipm ent 
and for special app licatio ns a micro
phone assembly can be powered from 
Power Supplies Types 2804 or 2807, 
Eight Chan nel Mult iplexe r Type 2811, 
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or use can be made of the Outdoor 
Microphone Unit Type 4921 or Micr o
phon e Carri er System Type 2631. Fur 
t her in formation ca n be fou nd und er 
"Accesso ries". 

Asse mbly Response 
With the exception of certa in data 

for Type 4179, all d ata given in suc
ceed ing section s are open circui t va l
ues, which mean s that the cartridge s 

dB re 1 V/ Pa 
- 20 

- 30 

- 40 ,_ 
4 147 

- 50 

-60 

- 70 

-80 

I 1r- ' 

look into an infini te ly large imped 
ance. In pra ctice, however, the micr o
phone cartridges a re used toget her 
with a prea mplifi er which will influ
ence the respo nse of the tota l assem
bly. 

The size of the influ ence depends on 
the preamp lifier input impedance, the 
capacitanc e of the microphone (and 
adapto r), t he load due to exten sion 

I II I I I l l I I I I 111 I 
I I II I I I I II 1 11 1 

cab les connec te d to the pre am plifi er 
and the attenuation of the pr eamplifi 
er itself. The tota l response is found 
by adding the ope n circuit respon se to 
the respon se curves given in the Pr od
uct Data sheet for the preamp lifiers. 

For det a iled informa tio n on the re
spon se of Microph one T ype 4147 used 
wit h 10 MHz carr ier frequen cy, see the 
Pr oduct Data shee t for Microp hone 
Car rier System Ty pe 2631. 
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Fig. 16. Typical frequ ency responses of the different pressure response microphon es recorded by mean s of th e electrostatic actu ator method 
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Fig. 17. Typical 0° incidence free-field frequency responses of the diff erent free-field response mic rophones recorded by means of the 
electrostati c actuator method and corrected according to the curves shown in Fig. 20 
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Cartridge Response 
000000000000000000 000000000 000 00 00 0 0000 

The microph one cartridges have 
well-defined operating character ist ics. 
Their sensitivitie s are high in relation 
to their dimension s and as can be seen 
from Figs.16 and 17, their frequ ency 
ranges are very wide. 

The long-t erm stability of the car
tridges is ext remely good. The sta bil
ity is of the order of 1 dB in several 
hundred years at room te mpera tures 
(see specifications) while the same 
change occurs in a few hour s at 150°C . 

Individual Calibration 

- m 

QP 1102 

......... ...... ..... 

-L-imit' --f!-tfBlA:- -"7 _ _.2 __ .v,. 

1104 95 

The microphon e cart ridges fulfil t he 
requirements of ANSI Sl.12 - 1967 
"Specificat ions for Laboratory Sta n
dard Microphones", as indic ate d in 
Table 1. Fig. 19. Additional calibrati on chart delivered wi th th e Cond enser Mi croph one Car t ridge 

Type 4 147 

Each cartridge is supplied with an 
individual calibrat ion chart which in
cludes a complete frequ ency response 
curve recorded by the electro stat ic ac
tuat or method. In the case of the free 
field cart ridges Types 4133, 4135, 
4145, 4149, 4165 and 4179, the 0° inci-

ANSI B&K Type 
Type 

XL 
4144, 4145, 4147,4133,4134, 
4149, 4160, 4165, 4166 

L 4144, 4145, 4160 

M 
4133,4134, 4135,4136 , 4147, 
4149, 4180 

H 4135, 4136, 4138 
T00964GBO 

Tab/e l. Classification of B&K Cond enser 
Mi crophon es (except Ty pe ,J/79 ) 
und er AN S I SI.12-1967 

dence free-fie ld response is also given . 
An exam ple of a calibrat ion char t for 
l" cart ridge Type 4145 is shown in 
Fig.18. The 0° incidence free-field re
sponse is derived by add ing the 0° 
inciden ce free-field correct ions to the 
recorded pressure (electrostatic actua
to r) response . For Types 4134, 4135 
and 4166 the diffuse field response of 
the cartrid ge is dete rmined and given 
on the ca libration chart . 

Type 4147, which is designed for 
very low frequenc y measuremen ts, is 
supplied with an additional indi vidual 
ca libration chart showing the t ime 
constan t of the pressure eq ualizati on 
system . From this chart the lower lim
it ing frequency can easily be deter-

mined. An examp le of t his calibrat ion 
char t is shown in Fig 19. 

A com prehe nsive handb ook is avail
able for the microph ones. Thi s de
scribe s th e design, the ory an d the op
era t ion of eac h microph one togeth er 
with exte ns ive docume ntat ion of its 
properti es . Also described are th e ap
plicat ion of accessories and the influ
ence of environmen tal factors, such as 
tempera ture, atm ospheric pressure , 
humidit y. 

Free - fi e ld Corrections 
Th e free-fie ld correc t ions are added 

to the pressure (act uator) response of 
th e micropho ne in order to obtain the 
free-field respo nse at a part icular an-
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gle of incidence. Free-field corrections 
repre sent t he increase of sound pres
sure caused by diffraction of the 
sound waves around the microphone 
and are only significant at high fre
quencies where the wavelengt h is com
parab le with the externa l dime nsions 
of the micropho ne. 

Th e free-field correc tion curves for 
diverse angles of incidence are given in 
Fig. 20. It can be seen that the random 
incidence (diffuse -field ) correc t ions 
are very small at audi o frequ enc ies. 

A microphone (1/2" to 1/s" diamete r) 
with a flat pressu re frequenc y charac 
te ristic should be preferred for mea
surements in diffuse fields, for exam 
ple in most ind oor measuremen ts . 
However, by moun t ing specia lly de
signed correcto rs (Nose Cones) the re
sponse of l" T ype 4145 and the 1/2" 
and l/4" free-field microphones can be 
made pract ically ind epend ent of ang le 
of incidence over an exten d ed fre
que ncy range. 

A detailed descriptio n of the charac
terist ics and spec ificati ons of the mi
crophones can be found in the hand
book avai lab le. 

Accessories 

To facilitate sou nd measur ements 
under various conditio ns a var iety of 
accessory equip ment has been devel
oped. A short descripti on of these ac
cessories is given in this sect ion . For 
further inform at ion please see sepa 
rate Product Data sheets and the 
handb ook available for the micro
phones. 

~ 
• 

II 
• 

4220 4230 

Fig. 21. Pistonphone Type 4220 and Sound 
Level Calibrator Type 4230 
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Fig. 22. Reciprocity Calibration Apparatus Typ e 4143 

Fig. 23. Accessories delivered with Type 4143 

Ca libr at ion Equipment Types 
422 0 , 4230 , 4143, 2645 and 
4221 

For accura te calibration of the mi
crop hones and complete sound mea
surem ent syste ms either in the labora 
tory or in the field , the P iston phone 
Type 4220 or Sound Level Calibrator 
Type 4230 can be used. These are 
shown in Fig. 21. Both are battery op
erated and easy to hand le. The 4220 
gives a signa l of 124 dB re 20 µPa at 
250 Hz and calibrates with an accuracy 
of ± 0,15 dB. T he Sound Level Cali
brator Type 4230 gives a signal of 
94 dB re 20 µPa at 1000 Hz and cali
brates with an accura cy of ± 0,3 dB. 

For laboratory calibration of sta n
dard microphones in accordance with 
IEC R 327 and IEC R 402 (recip rocity 
method) and for measurement of the 
frequency response of l", 1/2", l/,1" and 
1/s" conde nser microphones by the 
elect rostatic actuato r method, the 
Recipro city Calibration Apparatus 
Type 4143 is avai lab le (see Fig. 22). It 
is an advanced, fast and easily operat
ed high precision laboratory inst ru
ment. The 4143 can also be used for 
compari son calibration of l " and 1/2" 
microph ones, measurement of front 
and equiva lent volume, recipr ocity 
and comparison calibra t ion of acceler
omete rs, reference sound sou rce, ratio 

voltmeter and zero indica to r . The 
4143 is delive red with an individual 
calibrat ion chart and a comp rehens ive 
range of accesso ries. See Fig. 23. 

For ca libration of 1", 1/2", l/4" and 
1/s" condense r microphones at high 
sou nd levels the High Pressure Micro
phone Calibrator Type 4221 is an ide
al too l (Fig. 24). Due to the low acous 
t ic impedance of the 4221 the sou nd 
pressu re prod uced in the coupl ers is 
practically independent of variat ion in 
coupler volume, atmospheric pressu re 
and changes in the process from ad ia
batic to isot herma l at low freq uenc ies . 
Cali brat ion ca n be performed in the 
freq uency ranges 3 Hz to lOOOHz and 
10-2 H z to 95 Hz at SPL s up to 164d B. 
In con nect ion with tonebursts , sup-

Fig. 24. High Pre.~sure Microphone Cali
brator Type 4221 • 
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plied from the Gating Syste m Type 
4440, calibration up to 170 dB SPL 
can be perform ed. 

Electrostat ic Actuators UA 0023 
and UA0033 

T he Actuat ors are designed for 
measurem ent of the pressur e frequen
cy response of the conden ser micro
phone cart ridge s. Th ey are ava ilab le 
in two sizes UA0023 for 1" micro
ph ones and UA0033 for 1/z" micro
phones. Th e UA0033 can also be used 
with 1/4 " and 1/s" cartrid ges by mean s 
of the adapt ors DB 0264 (1/.1'' to 1/z") 
and DB090 0 (1/s" to 1/z"). Th ese Ac
tuators are not however suitab le for 
use with the 1" Type 4160, nor 1/z" 
Type 4180. 

Elect rostat ic actuators not only en
able laboratory frequen cy response 
calibr ation of microph ones to high lev
els of accuracy but a lso a llow user s 
without extens ive labo rato ry facilit ies 
to carry out period ic checks on the 
freq uency response char acteri st ics of 
thei r own microph ones to ensu re tha t 
they rema in within accept abl e limit s. 

Nose Cones UA0387 , UA0386, 
UA0385 and UA0355 

The Nose Cones (F ig. 25) are de 
signed to reduce the aerodynamica lly 
indu ced noise present when th e micro
phones are exposed to high wind 
spee ds in a known dir ection , for exam 
ple during sound measurem ents in 
wind tunn els, duct s, etc. Th ey are de
signed to rep lace the normal prote c
tion grid of the microphon es, and are 
of a streamlined shape with a highly 
polished su rface in order to give the 
least possibl e a ir resista nce. The fine 
wire mesh arou nd the circum ference 
allows sound waves to penetrate to the 
micro phon e diaphragm. 

UA 0355 UA 0385 UA 0386 UA0387 

Fig. 25. Nos e Cones UA 0355, UA 0385, 
VA 0386 and UA 0387 

Fig. 26 shows the aero dynamicall y 
indu ced noise at var ious wind speed s 
in the microphone cartrid ge Ty pe 
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4133 fitte d with Nose Cone UA 0386. 
T he diagram is valid for microphon e 
Type 4149. 

When the Nose Con es are used, the 
omnid irectiona l char acter istics are 
improved (Figs. 27, 28, 29 and 30). 
Fig. 31 shows the omnidirec t ional 
characte rist ics of the 1/s" pressure car
t ridge fitted with Nose Cone UA0355. 

Random In cid enc e Corre cto r 
UA0055 

The UA0055 (Fig. 32) screws d irect
ly onto the one inch microphon e Type 
4145 instea d of the normal protect ion 
grid. It impr oves the microph one's 
omnidirect iona l charac te ristics so that 
IEC 651 Type 1 is fulfilled up to 
10 kHz. See Fig. 33. 

UA0 055 UA0393 

Fig. 32. Ran dom In cidence Corrector 
UA 0055 and Rain Cover UA 0393 

Rain Cover UA 039 3 
Th e Rain Cover (F ig. 32) is designed 

to be moun ted on B & K 1/2" condense r 
microp hones instea d of the normal 
protect ion grid, and allows permanen t 
outdoo r insta llat ion even und er ad
verse weather condi t ions. When fitted, 
the Rain Cover will improve the omni 
directi onal character ist ics of the 1/2" 
free-field microp hon es (see Fig. 34) . 
The combina tion of a 1/2" free- field 
cartr idge, UA 0393 and Windscreen 
UA0570 fulfils the requirements on 
direct ivity given in IE C 651 for Type 1 
Sound Level Meter s. T o allow remote 
calibrat ion and checki ng of remote mi
crophone installat ions the U A 0393 
has a bui lt -in elect rostat ic act uator. 
T he Rain Cover ca n be delive red cali
brated at the factory together with a 
1/2" micropho ne cartridge to give an 
equivalent SPL of 90 ± 1 dB by injec 
tion of an AC voltage of 215 V. 

Th e B & K plugs JP 0012, which fit 
the actuator te rmin al are avai lable in 
sets UA0129, 20 plugs with mounting 
tool and UA0130, 25 plu gs only. Th e 
cable ACOOlO for plug JP00 12 is 
available in free length . 

It is recommended that, when ever 
weather pro tect ion is imp orta nt , the 
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Perma nent Outdoor Windscreen 
UA0570 is a lways used in conju nct ion 
with the Rain Cover UA0393, and 
that t he P ream plifier heat ing eleme nt 
ope rate s cont inu ously. 

Permane n t Outdoor Windscreen 
UA0570 

The Permanent Outdoor Wind
screen UA 0570 (Fig. 35) for lf2" micro
phones , reduce s t he aerodynamically 
induced noise during outdoor sot.ind 
measurements. The Wind screen is de
signed for moun ting on the micro 
pho ne asse mbly and gives an effect ive 
reduct ion, of the order of lOdB or 
higher, of wind induc ed noise at lower 
wind velocit ies. It is well suit ed to per
mane nt outdoo r install at ions in con
nectio n with Rain Cover UA0393. Ad
ditionally, it is equ ipped with spik es 
to preve nt birds from resting on top. 
The Wind screen is recommended for 
all un atte nded noise measurem ent s. 

UA0237 

UA0570 UA 0459 

Fig. 35. Wind screens VA 0570, VA 0207, 
VA 0237 and VA 0459 

Windscreens U A 0207 , U A 023 7 
and UA0459 

The Windscreens UA 0207 and 
UA0 237 (F ig.35) fit t he l " and 1/2'' 
micr ophone assemb lies respectively . 
T hey a re mad e of specia lly prepared 
porous polyurethane sponge attenuat
ing wind noise 10 to 12 dB , at lower 
wind velocit ies, and a re well su it ed for 
hand-held outd oor soun d measure
ments. These windscreens a re only 
ava ilabl e as sets. Set UA 0253 con
ta ins six l " wind screens UA0207, and 
set UA 0254 contains six '/2" wind
screen s UA0237. 

The Windscreen UA04 59, 65mm 
diameter , is designed to fit the 1f2" 
Condenser Microph one Type 4130 but 
can also be used with t he ot her 1/2" 
microphones if a sma ll scree n is re-
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Fig. 36. Turbul ence Screen VA 0436 

Fig.37. Probe Microphone Type 4170 

qu ired. The UA0459 ha s ap prox i
mat ely t he same pr operties as t he 
UA 0237. Th e wind screen is ava ilab le 
in se ts of six as UA 0469 . 

For compl ete curv es showing the in
flu ence of any of the windscreen s 
up on the free-field corr ection s see t he 
handbook for t he micr ophone s. 

Turbu lence Screen UA 0436 
T he T urbulen ce Scree n UA 0436 

(Fig. 36) is designed to attenua te t ur
bulence noise, when measuring air 
born e noise in duct s, wind tunn els etc. 
Th e UA0436 can be used toge the r 
with any 1/2" free -field cond enser mi
crophone moun te d on a 1/2" micro
phone preamplifier. The turbul en ce 
noise suppr ession obta ined using the 
UA0436 is appr oximate ly 16dB bette r 
t han that obta ined with t he Nose 
Con e UA0386 in t he frequency range 
70 Hz to 1,5 kHz. 

Probe Micropho ne Type 4 170 
Pr obe microphone s can be used in a 

variety of app licat ions, such as mea
sur ements inside t he ear and inside 
ea r pr otector s, measu rement s on 
sound insulat ing mater ials and inside 
int ricate machinery, as well as in other 
confined space s suc h as sma ll ducts. 
Typ e 4170 can also be used for mea
sur ement s at severa l hundr ed degrees 
cen t igrade, inside fu rn aces, oilbu rn ers 
etc., although only short-term use is 
possible since corros ion is great ly ac
celerated at t hese tempe rat ur es and a 
non- rever sible chan ge in characteri s
t ics a lso occurs. 

Type 4170 (F ig. 37) is a pre-adju sted 
probe micr ophone with bu ilt-i n pre-

amp lifier. It uses an acoustica l expo 
nent ia l horn to coup le a probe tub e to 
a 1/2" condenser microp hone . An 
acoustic matching imp edance at the 
microp hone equa lizes t he frequenc y 
respo nse of th e assemb ly, the reby ob 
taining a frequency response from 
30Hz to 8 kHz wit hin 3dB. In ord er to 
obt a in minimum disturbance in the 
sound field being meas ur ed the probe 
tu be is very th in and has a high acou s
tic orif ice imp eda nce. The probe mi
cro phone is delivered with an indi vid 
ua l ca libr at ion cha rt and an ada ptor 
DP0181 for fittin g it t o t he Pi ston
phone Type 4220 or to t he Ca librator 
Type 4230 for calibr at ion. 

Power Suppl ies 2804 and 2807 
The Power Suppl y Type 2804 is 

battery driv en and can be used with 
Pr eamp lifier Types 2633, 2639 and 
2645. It suppli es a ll necessary voltage s 
for two microphone asse mblie s and 
can be adjust ed to give 28 or 200 V 
polarization voltage. Two Channe l 
Power Supp ly Type 2807 can also be 
used with these pr eamp lifier s and 
suppli es a ll voltag es for two micro
phone assemb lies using 200 V polar
izatio n voltage . It a lso allows auto mat 
ic swit chin g between the mea surin g 
point s, e.g. for sound insula t ion mea 
su remen ts. Types 2804 and 2807 a re 
shown in Fi g. 38. 

Eight Cha nn el Multiplexer 
Type 2811 

For multi channel meas urement s, 
the Eight Channel Multiple xer T ype 
2811 (Fig. 39) can suppl y all necessary 
voltag es for up to eigh t microphone 
ass embli es using Types 2633, 2639 and 



2645. The polari zat ion voltage may be 
0, 28 or 200 V and manual, automat ic 
or externa l scan ning may be selecte d. 
The 2811 has a built -in !EC/IEEE in
terface. 

Outdoor Microphone Unit 4921 
The Outdoor Microphone Unit 

Type 4921 (Fig. 40) has been designed 
to allow permanent outdoo r noise 
monitor ing. It consists of the lfi" 
quartz-coate d microphone Type 4149 
fitted with Windscreen UA0570, Rain 
Cover UA0393 and a preamplifier all 
mounted on a sta inless st eel tube. A 
weather-proof case, to which the stee l 
tu be is connected, conta ins power sup
ply, amplifier , calibration generato r 
and a dehumidification syste m. Sever
al different output possibilitie s are 
available to suit any part icular mea
suring requirement . Moreover facili
t ies for remote cont rol and external 

Fig. 40. Outdoo r Microph one Unit Type 
4921 

supp ly of power and calibratio n signa l 
are includ ed. For further information, 
see System Development sheet "Air
port Noise Monitoring ~ystems" . 

Microphone Carrier System 
2631 

The Microphone Carrier System 
Type 2631 (Fig.41) is made for mea
surement of low frequency pressure 
variat ions and shock waves and should 
be used with th e microphone cart ridge 
Type 4147. It supp lies a carri er fre-

Fig. 38. Power Supplie s Types 2804 and 2807 

• 
Fig. 39. Eight Chann el Multipl exer Ty pe 28 11 

quency of 10 MHz to the micropho ne 
cartrid ge instea d of the normal 200 V 
polarization voltage. 

Artificial Ears, Ear Simulator 
and Coup lers 

The Artificial Ears Type 4152 and 
4153, Ear Simulator Type 4157 
(Fig. 42) and the couplers DB 0138, 
DB0 909, and DB0161 have been de
veloped for measurements on head
an d earphones. 

4152 4153 

2807 

----- - ~ 
c.- i.- - -

-. 

Fig.4 1. Mic roph one Carrier Sys tem Ty pe 
2631 

4157 

Fig.42. Artificial Ears Types 4152 and 4153, and Ear S imulato r Type 4157 
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Sea lin g Ki t UA 024 0 
T his kit (Fig. 43) is for sealin g car 

t ridge Type s 4144 and 4145 so tha t 
measuremen ts down to 0,1 Hz can be 
made. 

Fig.43 . Sealing Kit UA0240 

De h um id ifier UA 03 08 
Use of a dehumid ifier is recom

mended in any situati on where hu
mid ity may affe ct meas urement s. 

The '/2" diamet er Dehumid ifier 
UA0308 (Fig.44) is designed to be 
mounted betwe en a microphone pre
amplifier or a sound level meter, and a 
back-vente d '/2" condenser micro
phone cart ridge. It conta ins silica gel 
and effectively removes hu midity 
from the air in the microphone. A 
sma ll wind ow in th e Dehumidifi er's 
case allows th e humidi ty conte nt in 
the silica gel to be cont rolled , as the 
gel changes colour from blue in dry 
stat e to red when saturate d. By heat 
ing for some hours at 100°C, or longer 
at lower tempe rat ures, the gel is eas ily 
dried out again. When used in 100% 
RH the Dehumidifi er requ ires dr ying
out approximate ly once a month. 

Fig. 44. l/211 Dehumidifier UA 0308 

Flex ib le Ad aptors UA 0 122 an d 
UA 01 23 

The Flexible Adaptors (Fig. 45) al
low the 'h" and '14'' microphon es to be 
mount ed on the 'h" preamplifier s. 
T he UA 0123 has a st raight connector 
while the UA0122 has a right angled 
connector. The flexbility of th e adap
tors makes th e microph one assemb ly 
less sensit ive to mechani cal vibr at ion 
and high temp eratures (150° C). Bot h 
sets are de livered with adaptors for 
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Fig.45. Adapto rs UA0/22, UA0 123, 
D80225, D80264 and D80900 

flush mount ing of the microphone for 
measurement of tur bulence and ot her 
pressure variat ions in the plane of a 
surface. 

Ada ptor DB 0225 
The 1/2" to 1" Adaptor DB0225 

(Fig. 45) screws onto the l/211 micro
phones to give them the same exte rna l 
dimen sions as the l " microphones . 
For use of 1h 11 microphones with l " 
standa rd couplers, or l" actuat or with 
'/2" microphon es. 

Adaptor DB 0264 
The 'f,111 to '/2" Adaptor DB0 264 

(Fig. 45) screws onto the 1/1'' micro
phones to give them the same extern al 
d imensions as the 'h" microphones . 
For use of 1/2" accessor ies with l/4'' 
microphones, e.g. with l/211 act uato r. 

Ad apt or DB 09 00 
The 1/s" to 'h" Adaptor DB 0900 

(F ig. 45) screws ont o the 1/s" micro
phone to give it the same exte rnal di
mens ions as the l/211 microphones. For 
use of 'h" accessories with the 1/s" mi
crophone, e.g. 'h" act uato r. 

P or ta bl e F loor Sta nds UA 0587 
and U A0801 

T hese portab le tripods are of rugged 
const ruction. UA 0587 (Fig. 46) is in
tended for heavy-duty ap plicatio ns 
such as a supp ort for the Rota t ing Mi
cropho ne Boom Type 3923, whi le 
UA0801 provides an ext remely light
weight tripod for easy field measu re
ments using B&K Sound Level Me-

Fig. 46. Portable Floor Stand UA 0587 

~ I 
Fig. 47. Rotating Microphone Boom Type 

3923 mounted on a tripod 

te rs and microphone assem blies. T he 
microphone assemb ly is held in posi
tion by means of th e T ripod Adaptors 
UA 0588 (1/2'') or UA0802 (1"). Adap 
tors UA0588 and UA0802 may be or
dere d separate ly for use on any sta nd 
with 3fs" W thread. A 3/s" W to 1/411 W 
ada ptor DB 1112 is supplied. 

NB . The Adapto r UA0 588 does not 
accept the l/4'' P reamplifier Type 
2633. 

R otati n g Microp h on e Boo m 
Typ e 3923 

Type 3923 (Fig.47) is designed for 
use in soun d power meas ur ements to 
ISO 3741 and in buildi ng acoust ics. It 
is bat tery powered, from rechargeab le 
NiCd-cells, but can also be operated 
from mains via the batt ery charger 
ZG 0113. It has rot at ion times of 16, 32 
and 64s and a built -in microswitc h al
lows synchronizatio n of external 
equipment . T he lengt h of the boom 
can be varied from 50c m to 200 cm. 
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Typ e No. 4144 4145 4160 4179 

Nominal Diameter 1 • 

Free-Fi eld Free-Field 
Frequency Response 

Pressure o• Pressure o• 
Characteristic 

Incid ence Incidence 

Open Circuit Frequency 2.6 Hz to 2.6 Hz to Up to 8kHz 10Hz to 
Respon se• ( ± 2 dB) 8 kHz 18 kHz ± 1 dB 10kHz•• 

Open I mV/Pa 50 47 100 
Circuit 
Sensitivity• dBro.1 V/Pa - 26 - 26 ,5 -2 0 

Low er Limiting 
1 to 2 Hz 1 to 2 Hz+ 5 lo 7 Hz 

Frequency, -3 dB 

Cartridge Thermal 
9.5 10 9.5 

-2 ,5· · • 
Noise (d B(A )) 

Open Circuit 
Distortion Limit , 3%, at > 146 140 
100 Hz (dB re. 20 µ Pa) 

Resonance Frequency 8 kHz 11 kHz 8.5 kHz 7 kHz 

Polarization Voltage (V) 200 

Polarized Cartridg e 
55 pF 66 pF 55 pF 40 pF 

Capacitancea t 2so• Hz· 

Mean Temperatu re 
Co-efficie nt (at 250 Hz) -0,003 -0.002 -0.003 - 0.004 
-10 to + 50• c (dB/ °C) 

Equiv alent Air Volume 
148 130 148 400 

at 250 Hz, 1 aim. (mm3) 

Expected 

I 
at 2o•c > 1000 year s/ dB 250years/dB 

Long Term 
Stabili ty at 1so• c > 2 hours/dB -
Influence ol Static Pres-

- 0.0016 -0,0015 - 0.0016 
sure at 250 Hz (dB/mb ar) 

Influence ol 1 m/s 2 Axial 
67 60 

Vibration (dB re.201,Pa)c) 

Typ . Influ ence ot 50 Hz, 
80 A/m magne tic field 18 12 
(dB re. 20µPa) 

Infl uence ol 
0.0025 dB / 100% RH 

Relaliv e Humidity 

Height ol Cartridge: 
Without Protection Grid 17mm 19mm 23 mm 
With Protection Grid 19mm 19,35 mm 25 mm 

Diameter ol Cartridge 
Without Prot ection Gr id 23,77 mm 23.77 mm 
With Protection Grid 23,77 mm 23,77 mm 

Thread for Protect ion 
23.11 mm - 60 UNS 

23,11 mm 
Grid or Coupler Mountin g - - 60 UNS 

Thread for Preampli l er 
23.11 mm - 60 UNS 

23.11 mm 
Mounting - 60 UNS 

n) For speclflcotlons wllh 10 MH z carr ier. sco dotn sheet lor Microphone Corde r Syslem Typo 2631 
b) Type 4149 
c) r yplcal vo1uo 

Specifications 
4133,4149 4134 4147• 4165 4166· 4180 

•n.· 
Free-Fie ld Random Random Free-Field Rando m 

o• Incidence Inc idence o• Incidence Pressure 
Incidence & Pressure & Pressure Incid ence & Pressure 

4 Hz to 4 Hz to 0,0065 Hz 2.6 Hz to 2.6 Hz to upto20 kHz 
40 kHz 20 kHz to 18kHz 20 kHz 10 kHz 

12.5 1,1 X 103 50 
pF/ Pa 

-3 8 - -26 

1 to 3 Hz 
10-3 to 

1 10 2 Hz 
5 x 10-3 Hz 

20 18 14,5 15 

> 160 > 146 

24 kHz 23 kHz 14 kHz 11 kHz 

-

18 pF 18.5 pF 19.5 pF 19 pF 21 pF 

- 0,002 - 0,007 

10 40 

> 1000 years/ dB (> 200 years / deb l > 600 yea rs/ dB 
< 
> 2 hours/ dB (> 20 min ./ dBbl > t hour / dB 

- 0.0007 - 0.00025 - 0.001 

67 60 

20 30 

< 0.1 dB in the absence ol condensation 0,004 dB/ % RH 

11,5m m 15,2mm 
12,6mm 16.3 mm 

12,7 mm 
13.2 mm 

12,7 mm - 60 UNS 

11.7 mm - 60 UNS 

lnd1vlduolly collbral ed 
With hoqucncy response componsolion network built- In to Prcomplitlcr Typo 2660 

· • • A-weighted noise 1100 , ol comb ined ossemt>ly C4179 .+ 2660) 

± 1,5d8 

12.5 

-38 

1 lo 3 Hz+ 

18 

> 160 

23 kHz 

17.5 pF 

- 0,002 

9.3 

> 400 
years/d B 

- 0.0007 

65 

20 

0.0008 dB 
/ 100% RH 

12 mm 

13,2 mm 

-

T00910GOO 

4135 4136 4138 

1/4 " 1/s" 

Free- Field Random 
& Pressure Incidence 

Random & Pressure 

4 Hz to 4 Hz to 6.5 Hz to 
100 kHz 70 kHz 140 kHz 

4 1.6 1,0 

- 48 -5 6 - 60 

0.3 to 3 Hz 0,05to5Hz 

29,5 30,5 -

> 164 > 172 > 168 

100 kHz 70 kHz 160 kH z 

200 

6.4 pF 3,5 pF 

- 0 ,01 

0.6 0,25 0.1 

-

- 0,0007 - 0,00025 - 0,001 

59 69 58 

30 38 40 

< 0, 1 dB in the absence of condensation 

9,0mm 6mm 
10,5 mm 6,7mm 

6,35m m 3,175mm 
7mm 3,5 mm 

6,35 mm - 60 UNS M3, 175x0 ,2 

5.7 mm - 60 UNS M3 x 0,2 

+- vent Hpo sed lo sound field 

T009I I GBO 


