
Outdoor Microphone Unit 

FEATURES: 

• All weather operatio n 

• Excellent long term stabilit y 

• Remote calibration faci liti es 

• Superior resis tance to humidit y and corros ion 

• Frequency Range 20 Hz to 20 kHz 

USES: 

• In permanent outdoo r noise monitoring systems 

• Noise measure ment in most humid or corrosive 
atmospheres 

T he Out door Microphone Unit 
Type 4921 br ings new sta nda rds of ac
curacy and reliability to outdoor noise 
measurement and to perma nent noise 
monitor ing syste ms by using the 
qua rtz-coated lf2" Cond enser Micro
phone Type 4149 and compre hensive 
weather and moistur e-proofi ng ar
rangements . It can be used in most 
areas where sound measure ments are 
requi red in extr eme environm ents, but 
the Unit's uniqu e moist ure res ista nt 
const ruct ion is espec ially valuab le in 
systems for outdoor monito ring and 
long te rm noise surveillance . 

As can be seen from the ph otogra ph , 
the Outdoo r Microph one Unit consists 
of two dist inct comp onents sepa rate d 
by a stai nless stee l tube. T he upper 
component consists of microp hone, 
preamplifier, rain cover and wind
screen, while the lower compone nt 
contains a dehum id ifier and most of 
the elect ronics for th e Unit enclosed 
in a weat herproo f case . 

T he elect ronic sect ion is delivered 
as illust rate d in Fig.l wit h all elec
tro nic components insta lled . T his con
figurat ion can be powered either from 
an internal batte ry pack or from an 
externa l sup ply. Alternat ively (by spe-

cial order) the Contro l Box ZZ 0035 
can be removed from th e case and the 
system used with just the prea mplifier 
and de hu mid ifier, a ll power being sup
plied and contro l funct ions exe rcised 
by an external uni t. Severa l different 
output possibilit ies are availab le to 
suit any particu lar meas uri ng requi re
ments . 

THE U PP ER COMPON EN T 
Qu ar tz-Co a te d M icr op ho n e 

T his system uses the Type 4149 Mi
crop hone which is a development of 
the famil iar and widely accepted 
B & K 1/z" Condense r Micropho ne 
Type 4133. T he Type 4149 has a very 
thin (0,7 µm, 0,00003 in) layer of 
quartz on the d iaphr agm and back 
plate to give protect ion aga inst mois
tu re penetrat ion and corros ion. Addi
tional protectio n against moisture is 
obta ined by lead ing the internal air 
equa lizatio n passage through the rear 
of the microphone cart ridge, through 
the pream plifier and down into a de
hum idi fier in the lower component. 

R a in Cove r 
A spec ia lly developed Rai n Cover 

(UA 0393) wit h a built -in electrostat ic 
act uator is screwed on to the top of 
the micro phone to give protect ion and 
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Fig. I. Bloch diagram showing the electronic comp onent s of the 4921 

improved omnidirecti onal response 
below 12 kHz. Th e elect rostat ic actua 
to r allows reliable remote controlled 
calibrat ion of th e syste m from dia 
phragm motion to elect rical outpu t. 
When th e actuator is activate d by a 
signal from the Contr ol Box, the mi
crophone diaphragm experiences the 
equivalent of a sound pressure level of 
90 dB at 1 kHz. 

Pr ea mplifi e r 
Microphone Cart ridge and Rain 

Cover are screwed directl y to the Pr e
amplifier which is a solid state FET 
impedance converter. Some of its elec
tr ical components ar e located in the 
top of th e Dehum idifier. T he Pr eam
plifier also conta ins a heat ing element 
to keep the Microphon e warm as an 
addi tional safeguard against moisture. 
The best protection is obta ined when 
the heate r is operate d cont inuously. 

Wind scre e n 
Th e Windscreen (UA 0570) is made 

of specially prepared porous polyure
thane sponge. It at tenuates wind noise 
by appr oximate ly 15 dB and has a 
minimal influen ce on the frequency 
and direct ional character ist ics of th e 
microphone. Th ree steel rods hold the 
screen and protrude above the top as 
spikes to prevent bird s from perching. 

Th e Microphone and its accessories 
are more thoroughly described in a 
separate Pr oduct Dat a sheet . 
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TH E LOWER COMPONENT 
Dehumidifier 

From the base of the Pr eamplifier , a 
stainless steel tube joins the Micro
phone and accessories to the weal her
proof case. T his tub e encloses all the 
elect rical leads from the Preamplifi er 
and electrosta tic actuator and carr ies 
them into th e case and simul ta neously 
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Fig. 2. Th e dehumi dific at ion sys tem 
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forms the air passage for microph one 
pressure equa lizat ion. Thi s air passage 
terminates in a closed jar of silica gel, 
which ven ts int o the case through a 
fine bore tub e one mete r in length. 
Thi s arrangement acts as a Dehumidi 
fier and ensures that the long term 
pressure variation s caused by changes 
in ambient pressure and temper atur e 
are equalized with dry air. T he jar is 
visible from outside through a windo w 
in th e case so that the colour of the 
contents gives an indicat ion of mois
ture present. Th e 75 grams (2,5 oz) of 
gel conta ined should be sufficient to 
give protect ion for at least thr ee years. 
A schemat ic diagram of the Dehu 
midifier arrangement is shown in 
Fig.2. 

Weatherproof Case 
Th e cast aluminium case cont aining 

the electr onic comp onents has been 
profiled to minimise reflecticns that 
disturb the sound field around the mi
crophone. Th e case is sealed to protect 
its cont ent s from th e weath er and all 
air vent ing and cable ingress ta ke 
place throu gh th e bott om as an added 
safeguard. 

Outdoor Microphone Contro l 
Box 

Th e output signal from the Micro
phone is led via the Pr eamp lifier to 
th e te rminal st rip (Pr eamp. Output) , 
and to an A-weightin g Filte r in the 
Outd oor Microphon e Control Box. Al
ternati vely th e signal , weighted or un-



weighted, can pass through an Amp li
fier stage. The Amplifier has a rota ry 
switch giving 10 dB ste ps in gain and a 
potentiometer tha t is continuous ly 
variable over 10 dB so that any ampl i
ficat ion between O and 60 dB may be 
selected. From the Amplifi er, two out 
put possibilities are available; one 
leads directly to the termi nal st rip 
(amp. Output) , while th e other gives 
the option of a balanced out put from a 
transfo rmer. 

Calibration Oscillator 
The Oscillator gene rates the 500 Hz 

signal that is stepped-up by a Tr ans
former to the 215 volts required to 
drive the electro stat ic actuator. The 
electrostatic att raction causes fre
quency doubling at the microphone 
diaphragm giving an output signal at 
1 kHz. Calibrati on can be init iated ei
ther locally by the REF button , or by 
remot e control from the centra l pro
cessing unit . 

Converter 
Th e Converter supp lies the differ

ent voltages required by the various 
electronic components. It is able to 
supply alternative polarizat ion volt
ages of 200 V or 28 V to the Micro
phone and normally 200 V will be 
used, but in high inten sity noise fields 
(above approx . 140 dB) it is an adva n
tage to exp loit the reduc ed micro
phone sensitivit y obta ined with 28 V 
polarization voltage. By this means 
sound pressure levels up to 160 dB can 
be measur ed. 

To aid servicin g in the field , the 
Outdo or Microphon e Contro l Box ZZ 
0035 has been constructed as a plug-in 
unit which contain s most of the elec
tronic component s. 

Power Supplies 
The configuration illustrated in 

Fig.I needs a power supply of 12 volts 
DC which can be obtained from the 
following alternative sources. 

An Internal Battery Pack (delivered 
with the 4921) can supply 12 volts 
from a set of eight IEC LR 20 alkaline 
batteries (D cells) that are housed in a 
moulded plast ic holder in the door of 
the Lower Component. When the Unit 
is used with internal bat terie s, the 
heat er coil for the Micr ophone and 
Preamplifier shou ld not be conne cted, 
to conserve batter y power. Alkalin e 
batteries give sufficient power for ap
proximat ely 120 hour s of continuous 
operation. 

Fig. 3. The int erior of the lower component showing the Control Box ZZ 0035 
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Fig. 4. Set-up for sound measurement and stati stical ana ly sis 
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An extern al batter y (not supp lied), 
for examp le a car batte ry, can be em
ployed, and with its greater capac ity 
will give a longer period of operat ion 
between battery changes. This also 
perm its use of the heate r coil, and 
such an externa lly powered system is 
shown in Fig.4. It includes a Noise 
Level Analyzer Type 4427 and this 
system can automatica lly give detailed 
reports on the noise climate, includi ng 
L0q and stat ist ical levels LN, at select 
ed time intervals. 

Mains power can give the 12 volts 
required by mean s of the Power Sup
ply ZG 0085 which must be ordered 
sepa rately. This Power Suppl y re
places the Int ernal Bat tery Pack in 
bot h function and locat ion. 

A sta ndard B & K Microphone 
Power Suppl y such as the Type 2807, 
or Measu ring Amplifier s Type 2610 
and Type 2636 can be used to sup ply 
the power for the Micropho ne and 
Preamp lifier, (includ ing heater pow
er). These instruments must be 
housed in a sepa rate weather-proof 
enclosure, or per haps in a nearby 
building as there is not room for them 

MICROPHONE : 
B & K Type 4149 Quartz-coated 1/2" Condens
er Microphone 

FREQUENCY RESPONSE : 
Amplifier : 
20 Hz to 20k Hz ± 1 dB 
Acoustical System : 
In acco rdance with IEC 651 Type 1 
(Free field 0° Incidence) 

20Hz to 10kH z 

20 Hz to 20 kHz 

DYNAMIC RANGE: 

+ 1 dB 
- 2 dB 

+ 1 dB 
-4 dB 

Lower limit (5 dB above nois e): 
40 dB(A) with externa l filter 
46 dB(A) with built-in fil te r 
Upper limi t (3% distortion) : 
160dB 

AMPLIFICATION BY THE ZZ 0035: 
60dB In fi ve 10dB step s plus 10dB continu
ously adjustable 

OUTPUT IMPEDANCE : 
From Preamplifi er: < 50 !l 
From Amplifier : < 1 !l 
From Transform er: 50 or 200 P. 

WEIGHTING : 
A-wei ghting In accord ance wi th IEC 651 
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within the 4921 case. The Preamplifi
er connections are lead via the termi 
nal strip directly to the standard 
B & K seven pin socket on the Power 
Supp ly or Amplifier th us eliminat ing 
the Cont rol Box ZZ 0035. It should be 
noted that the Power Supp ly Type 
2807 does not contain weighti ng net
works, although these are available in 
the Measuring Amplifiers, and that an 
alternative power and contro l sou rce 
will be required for the electrostatic 
actuator. 

A furt her alternative removes all 
electrica l components from the Lower 
Component which is then used merely 
as a case for the Dehumidifier. A sepa
rate weathe r-proof case with con
trolled intern al environment houses 
all contro l and power supply circuits, 
and in addit ion, it can conta in either 
recording facilities or transmission el
ements for transferring measured data 
to some central processing unit. T hese 
arrangements (shown in Fig.5) are 
used in B & K airport noise monitor 
ing systems where data is tra nsferred 
either as a frequency modulated signa l 
or in digital code via a duplex radio 
link, or via ordina ry te lephone lines. 

Specifications 4921 
DEHUMIDIFIER : 
Contains 75 g (2,5 oz) of SIiica gel wh ich 
should give protection for approx imately 
3years 

HUMIDITY RANGE: 
0 to 100% relative humidity 

TEMPERATURE RANGE : 
-25 to 10°c (- 13 to 158°F) 

POWER SUPPLIES : 
1) Int ern al Alkaline Batteries : 
8 x 1.5 V IEC LR20 (D cell) approximate ly 120 
hour s con tinu ous ope ratio n 
Ordinary dry ce lls give approx. 30 hours con
tinuous ope rat ion 

2) Exte rnal Batt eries: 
8 to 12V, 100m A consu mpt ion 

3) Internal Power Supply ZG 0085: 
Delivers 12V from mains supplies 100 to 
240V, 50 to 400Hz 

4) B & K Microphone Power Supply: 
Conn ects to Preamplifi er and by-passe s ZZ 
0035 

5) Mains Supply : 
All power and contr ol functions co me fro m 
some externa l unit 

Fig. 5. Typical Noise Monitoring Terminal 

CALIBRATION: 
Built-In elect ros tatic ac tuator gi ves 90 dB at 
1 k Hz (Initiated by pus h button on the ZZ 0035 
or from some remote stati on ) 

FIXING FOOT SCREW THREAD : 
1 • Pipe thread In the case 
3/4• Pipe and 3/a• Whitwo rth thre ads available 
in bush inse rt s suppli ed 

OVERALL DIMENSIONS : 
Height : 870 mm (34,3 In) 
Width : 200 mm (7,91n) 
Depth : 110mm (4.31n) 

Weight (as deli ve red Including internal bat
teries): 
7,4kg (16,31b) 

COMPONENTS INCLUDED : 
Microphone ......................................... Type 4149 
Rain Cover. ............................................. UA 0393 
Winds creen ............................................. UA 0570 
Outdoor Microphone 
Co ntrol Box ............................................. ZZ 0035 
Preamp lifi er 
Inte rn al Batte ry Pack 
8 x IEC LR20 Alkaline batteries 
(D cells) .................................................... QB 0004 

ACCESSORIES AVAILABLE: 
Power Supply ......................................... ZG 0065 
Microphone Power Supply ........................ 2807 
Measuring Amplifiers ........................ 2610/2636 


