
FEATURES: 
• Frequency range from DC 

to 150 kHz 
• Dynamic range 80 dB 
• Selectable lower limiting 

frequency 

• Built-in test signal 

• Automatic compensation 
for transducer capacitance 

• Automatic balancing in AC 
mode 

• Ability to use long 
microphone extension 
cables 

USES: 
• Measurement of sonic 

booms in accordance with 
ISO 2249 

• Measurement of very low 
frequency pressure 
variations 

• General purpose carrier 
system for capacitive 
transducers 

The Microphone Carrier System 
Type 2631 has been designed for 
sound measurement in the fre
quency range from O to 1 50 kHz . 
The System consists of a power sup
ply module. a cable and a micro
phone head that accepts 1 inch mic
rophones directly, or half inch micro
phones with an adaptor. The micro 
phone cartridge is not included and 
must be ordered separately. 

type 2631 

Microphone Carrier System 

Microphone Ca rrier System 
Type 2631 

On 
Bruel & Kjc:er 

C~ nhogtt1 

Test 

Thi s Syst em is especially useful 
for measuring low frequency pres
sure variations , such as those 
found in sonic booms . thunder
storms. wind tunnels and pressure 
chambers. 

The Microphone Carrier System 
with Microphone Cartridge Type 
414 7 opens up new possibilities for 
very low frequency sound measure-

ments which were not available be
fore due to the frequency limita
tions of conventional preamplifiers 
and condenser microphones. 

In sonic boom measurements, for 
example, a wide bandwidth is re
quired if an accurate representation 
of the pulse is to be recorded . The 
subjective effect of the boom is 
strongly dependent on the sharp 
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rise of the pressure pulse whereas 
damage to buildings etc., is depend
ent on the pulse length. 

Fig. 1 shows the pressure profile 
of an idealized shock wave similar 
to a sonic boom . In order to obtain 
the sharp rise and fall, a good high 
frequency capabili ty is required, and 
to follow the who le pulse shape the 
system must be linear down to very 
low frequencies . Actual sonic 
booms require a linear frequency re
sponse from at least 0, 1 Hz to 5 kHz 
(preferably from 0,01 Hz to 1 0 kHz). 
This is demonstrated by Fig.2, 
which is the frequency spectrum of 
the idealized pulse. (Fourier inte
gral). 

Microphones 
Special condenser microphones 

are needed to realize the very low 
frequency response for sound meas
urement, because leakage in the 
microphone housing and the static 
pressure equalization vent normally 
limit the low frequency response to 
around 2 Hz. 

Type 414 7 is a half-inch micro
phone with a special airtight housing 
and a static pressure equalization vent 
designed to give a lower limiting fre
quency below 0,01 Hz. In addition to 
the u::,ual calibration chart, this micro
phone is also delivered with an indi 
vidual calibration of the low frequency 
response. To use the microphone 
with the carrier system, the Adaptor 
UA 0271 is necessary. This Adaptor 
matches the 1 I 2 inch microphone 
electrically and mechanically to the 1 
inch head. It contains a coil which is 
connected in series with the capaci
tance of the microphone cartridge to 
obtain an equivalent capacitance with 
in the operating range of the carrier 
frequency system. 

The 1" Microphone Cartridges 
Types 4144 and 4 145 can also be 
sealed by means of the special plas
tic container UA 0240 which when 
ordered separately is delivered with 
a rubber ring. In the lid of this con
tainer is a key which may be used 
to tighten or release the threaded 
collar which seals the silicone rub
ber ring against the back of the mic
rophone. 
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Fig .1. Idealized shock wave (sonic boom) 
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Fig.2 . Frequency spectrum of shock wave (Fourier integral) 
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Fig .3. Method of mounting silicone rubber ring with Sealing Kit UA 0240 to a 1" microphone 

Fig .4. Mounting of 1" microphone (direc t ) and 1 / 2" microphone (with Adaptor UA 0271) to 
the Carrier System head 
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Analysis 

The condenser microph one (with 
adaptor for 1 I 2 inch type) is co nnect 
ed into a tuned circuit whose reso 
nance fr equency is det ermined by th e 
microphone capac itanc e. The reso
nance frequency is 10 MHz and the 
circuit is driven by a 10 MHz cryst al 
controlled oscillator. Small changes in 
microphone capac itance, caused by 
sound pressure on th e diaphragm, w ill 
modulate the resonance frequency of 
the tuned circuit. This circuit is made 
as an FM detector w hich feeds the 
detected signal to a preamplifier. The 
oscillato r, FM detector and preampli 
fier are contained in the micropho ne 
head. A two meter long cable co n
nects thi s unit to a powe r suppl y 
module, which contains an output 
amplifi er, peak indicatin g meter etc . 
The peak indicating mete r detects the 
signal level and indicates overload. 

•••••• . (ii;-+-- - - ~ - - --- -+- I __ ...;..... .=--- ~·. 

Automatic Compensation of 
Transducer Capacitance 

To enable mi cro phone cartrid ges 
with different capacit ances to be 
used, automatic compensation is in 
corporat ed . From th e output , a feed
back amplifier controls the voltage 
applied to two variable capacitanc e 
diodes in th e tun ed circuit . The feed
back amplifier is a "Miller Int eg ra
tor" whose time constant deter 
min es th e lower limiting fr equency. 
Thi s feedback also produces an auto
matic AC balance. Balanc e in th e 
DC mode is obtained manually with 
the aid of the monitoring meter . 
Four lower limiting fr equ enci es can 
be selected: DC; 0,01; 0,1; and 
1 Hz. 

Digital Event Recorder 
7502 

112426/2 

Fig .6. Some of the measuring arr angemen ts possible with the 2631 

Test Signal 
A 1 kHz oscill ator can feed a refe r

ence sig nal into the tuned circuit to 
t est th e measuring system. 

Recording and Analysis 
Th e outpu t of the Mi cro phon e Car

ri er System can be conn ected to 
any recording or display instrum ent 
with an approp riate frequ ency 
range and an input imp edance grea
ter than 1,2 k0. 

Fig.6 illustrates some of the display 
and recor ding arrangements poss ible. 
The output from the Carrier Syste m 
can be displayed directl y on an Oscil 
loscope, or it can be recorded for 
later analysis. The FM Tape Reco rder 

Type 7005/06 can be used to sto re 
infor mat ion and will allow frequency 
transformation techniques to be em
ployed. An even mor e flexible ar
rangement is obta ined w hen the out
put from th e Mi crop hone Carrier Sys 
tem is capt ured by th e Digital Event 
Reco rder Type 7502. The diagram 
also shows an arrangement where a 
success ion of signals can be capt ured 
by a 7502, and tr ansferre d to a tap e 
reco rd er to leave the 7502 memory 
fr ee for subsequent signal s. 

Cables of cons iderable length 
may be used betw een the micro
phone and pow er supply , and be
twee n the powe r suppl y and th e re
cording in strum ent subj ect to th e Ii-
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mitation of the 1 0 mA output cur
rent . 

Calibration 
The complete measuring system 

Upper frequency limit -2 dB 

Lower frequency l imit -2dB 

Lower frequ ency limit - 1 dB 

Lin ear range 

Noise 0,01 Hz to 200k Hz 

2 Hz to 20 0 kHz 

2 Hz to 20k Hz 

Curve C 

Curve A 

Stability in DC mode (50p F Source cap.) 

Sensitiv ity 

Capacitance range 

Compensation of cartridge capacita nce 

Distortion at full load 

Carrier frequency 

Max. outp ut of adaptor or amplifier 

Output impedance 

Min . load impedance 

Operati on tempe ratu re 

Storage temperat ure 

Meter disp lay 

Powe r supply 

Power cons umption 

Output conn ectors 

Built -in test oscillator 

• individually ca lobrated 

Dim ension s and Weig ht s: 
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Power Supply M odul e: 
Height : 132,6 mm (5.22 in) 
W idth : 6 1 mm (2 .40 in) 
Dept h: 200 mm (7 ,87 in) 
Weight : 1,65 kg (3 ,63 lb) 

Microphone Heed: 
D iameter: 23 ,8 mm (0,94 in) 
Length : 76 mm (3 in) 

should be calibrated using an acous
tic calibr ator, such as the Piston
phone Type 4220 . The internal ref 
erence signal may also be used af
ter it has been preset to repr esent a 

ce rtain sound level value with re
spec t to an absolute calibratio n . 
Thi s referen ce is correct as long as 
th e same microphone is used, irre
spective of gain setting. 

Specifications 2631 
System alone With 1 /2" microphone 

Typ e 4147 

100k Hz 18 kHz 

0,001 to 
0 ,005Hz• 

Swi tchable 0 ,01 Hz• 
DC; 0 ,0 1_; 0 , 1; 1 Hz 

± 6 pF 3% dist. 1 50 dB 
10% dist. 1 62 dB 

6 x 10-J pF 2 Pa Peak 

0,3x 10 - 3pF 74 dB RMS 

0 . 25 x 1 o - 3 pF 72dB RMS 

0, 15x ,o - 3 pF 68d B RMS 

0.1 x 10 - 3 pF 64d B RMS 

0, 1 pF/ day 30Pa / day 
0,03 pF/° C 9 Pa/° C 

1.2 to 6V / pF 3 ,7to18mV / Pa 

direct: 40 to 70 pF; with Adaptor UA 02 71 : 1 7 to 21 pF 

automatic at 0,0 1 Hz; 0, 1 Hz and 1 Hz manua l at DC 

< 4% 

10MH z 

frequency 0 to 15 kHz at 40k Hz at 100kHz at 200kHz 

unloaded 12 v peak 4 ,5V peak 2 V peak 0.5 V peak 

10 mA drain 1 OV peak 4 V peak 2 V peak 0,5 V peak 

< 1011 

1,2k0 

- 20 °C to+ 60°C 

- 30 °C to + 80 °C 

max. peak, DC or DC balance 

1 00 to 240 V AC, 50 to 400 Hz 

approxima tely 20 mA RMS 

B & K 14 mm socket and 10 - 32 NF microsocket 

1 kHz 

Cab le length : 2 m (6 ,5 ft ) 
Weig ht : 0.31 kg (0,68 lb) 

Type 414 5 w it h Seal ing Kit UA 02 40 or 

Accesso ries included: 
Microphone Head w ith cable ZB 001 1 
Power Cord 
Spare lamps and fuses 
Adaptor UA 0271 

Accessorie s necessary : 
1" Condenser Microphon e Type 41 44 or 

1 / 2" Condense r Micr ophone Type 414 7 

Accesso ri es availabl e: 
Microphone Extensio n Cab les: 

3m, AO 002 7 
10 m,A00028 
30m, AO 0029 


