Measuring Microphones, Studio Microphones,
Hydrophones and Accessory Equipment

types 8100, 8101, 8103 and 8104

FEATURES

® Frequency ranges from
0,1 Hz to 200kHz

® Individually calibrated

B Flat frequency response
over wide range

® Omnidirectional over wide
frequency range

B Receiving-sensitivity

calibration traceable to
NBS

B Working pressure up to
40 atm. (400 m (1300 ft.)
ocean depth)

® Shielded-element
construction

B Cupro-nickel body and ex-
posed parts for corrosion
resistance

B Absolutely waterproof
synthetic-rubber moulded
construction

ADDITIONAL FEATURES

8100 and 8104:

B Usable as underwater
acoustic transmitter

B Low-noise low-

capacitance integral cable
to MIL-C-915

ADDITIONAL FEATURES

8101:

B Built-in solid state
preamplifier

B Provision for insert-voltage

calibration

Hydrophones

8100 and 8104

=
8103
Scale 1.3,5
USES:

® Inherent noise level well ®m Waterborne-sound

below sea-state zero and measurements

close to Wenz's lowest ® Calibration reference

ambient standard
" Protective cage included ® Ultrasonic measurements
B Low-noise low-capacitance in liquids

cable to MIL-C-915 ® Investigation of marine-

® Electrostatic shield

ADDITIONAL FEATURES

8103:

B Very wide frequency range
0,1 Hz to 200 kHz

B Very small size (50 x
9,5mm)

m —3dB limit in air at
15 kHz

B Double-shielded low-noise
integral cable

animal noise

Laboratory and industrial
measurements in liquids
and gases

Sound measurements in
water tanks

As underwater projectors
(8100, 8103 and 8104)

® Educational experiments

® Noise measurements in

humid and polluted
atmospheres
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The Bruel & Kjar range of water-
borne-sound transducers consists of
the following

The Standard Measuring Hydro-
phones Types 8100 and 8104 are
wide-range waterborne-sound trans-
ducers for making absolute sound
measurements over the frequency
range 0,1Hz to 125kHz with a re-
ceiving sensitivity of 205dB re
1V /uPa. Each type can also be used
as a sound transmitter (projector)
which makes them ideal for calibration
purposes either by the reciprocity
method, by the calibrated-projector
method, or by the comparison
method.

The General Purpose Hydrophone
Type 8101 is a wide-range water-
borne-sound transducer for making
absolute sound measurements over
the frequency range 1Hz to 125kHz
with a receiving sensitivity of —184 dB
re 1V/uPa. A built-in high-quality
low-noise FET preamplifier acts as an
impedance converter to provide a sig-
nal suitable for transmission over long
underwater cables. The built-in pre
amplifier of the 8101 features an in-
sert-voltage calibration facility, but
does not allow the hydrophone to be

used as a projector

The Miniature Hydrophone Type
8103 is a small-size high-sensitiv
ity waterborne-sound transducer for
making absolute sound measure-
ments over the frequency range
0.1 Hz to 200kHz with a receiving
sensitivity of 211dB re 1V/uPa
It has a high sensitivity relative to
its size and good all-round character-
istics which make it generally appli
cable to laboratory, industrial and
educational use. The 8103's high
frequency response will be specially
valuable when making acoustic In-
vestigations on marine ammals, and
for example in the measurement of

the pressure-distribution patterns in

baths

The four B & K hydrophones are
piezoelectric transducers, 1.e they
use piezoelectric ceramics as sen-
sing elements The piezoelectric sen-
sing element and its internal sup-
porting structure are permanently
bonded into a sound-transparent po
lychloroprene-rubber boot. The sup-
port body of the hydrophone is
made from a 70-30 Copper-Nickel al-
loy, which has extremely high corro-
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sion resistance to virtually all hostile
environments, and very good anti-
fouling properties when immersed in
seawater.

The internal support, made from
brass, is mechanically and electrically
isolated from the metal housing, be-
ing coupled only by synthetic rubber
This provides vibration isolation of the
sensing element. The hydrophones
are equipped with an integral cable,
the shield of which is connected to
the internal support, thus providing
electrical shielding for the sensing ele-
ment. Note that the type 8103 has its
internal support and metal housing
connected at the plug end of the ca-
ble.

The Hydrophone Type 8100 is
equipped with an integral 6 m low-
noise cable and waterproof exten-
sion connector. A 1.2m termina
tion cable with waterproof connec-
tor on one end and a BNC plug on
the other end is included. The cable
used is of the highest quality and
conforms to the MIL-C-915 stand
ard

The Hydrophone Type 8104 is id
entical to the 8100 except that it
has a 10m integral cable termi
nated with a BNC plug, and no ac
cessories are supplied. It is thus not
possible to insert waterproof exten
sion cables but longer cables can be

supplied on special order.

The Hydrophone Type 8101 s
equipped with a 6 m (waterblocked-to
MIL-C-915 standard) low-noise cable
fitted with a waterproof connector. A
1.2m termination cable is included,
fitted with a waterproof connector at
one end and a B& K JP 0706 7-pin
standard plug on the other end, suit-
able for direct connection to the
PREAMP. socket of the B&K range
of measuring amplifiers, spectro
meters and frequency analyzers.

Extension cables are available
with moulded waterproof connec
tors for the 8100 and 8101

The Miniature Hydrophone Type
8103 is fitted with a 6 m integral
double-shielded cable terminated with
a B & K miniature plug JP 0056 and
in cases of high electromagnetic inter-
ference, a metal screen can be
clamped onto the metal support. This
support is connected internally to the

outer shield of the cable which is con-
nected to the inner shield of the termi-
nating plug end of the cable. When
this connection has to be broken to
isolate the fluid surrounding the hy
drophone from the signal ground, the
8103 should be used with a trans-
former-coupled output preamplifier
such as the Type 2626.

These special measures have
been taken to obtain good electrical
shielding enabling the use of the hy
drophones in air, and in water
tanks where the electrical potential
of the water is different from the
ground potential, as well as in
cases of high electromagnetic inter-
ference

A schematic drawing, showing the
principle of construction of a piezo-
electric hydrophone, is shown in
Fig. 1.

Fig.1. Schematic drawing of hydrophone
construction

The typical frequency respon

S
of the hydrophones are shown in
Fig.2. These are measured in free
field conditions achieved by means
of pulse technique using a Type
4440 in a reflective water tank

Each B & K hydrophone is submit
ted to an extensive ageing and tem
perature stabilizing procedure be-
fore being individually calibrated
Their individual calibration data and
frequency response curves are sup
plied, The receiving sensitivity cali-
bration of the B & K Hydrophones is
traceable to NBS
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Fig.2. Typical receiving frequency c
B103, and B104

of the Hydrophones
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Fig.3. Typical directivity patterns of the Hydrophones Types 8100, 8101, 8103, and 8104
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Specifications 8100, 8101, 8103 and 8104
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Type | 8100 and 8104 B101 |
[ Vol | 6304V /Pa’ )
W 1B4dB re 1 V/uPa 211 uPa) |
1,2 - 1077 pC/uPa®
3850 pF
| 2 dB (typical) 2 dB (ty
L 1= 1
| 2 dB (typical
at 15kHz
2500 M0 = 2500 M0
Temperature Short-term —40 fC to +120 °C ~10 °C to +B5 °C | —40 :jC to +120 °C
Continuous —40 °C to +80 °C | —40 °C to  +80 °C
range:
Sensitivity change with JE |
temperature Charge <+ 0,03dB/°C (+ 0,017dB/°F) | =+ 0,03dB/°C (+ 0,017dB/°F)
Voltage =—0,04 dB/°C (—0.022 dB/°F) %—0,04dB/°C (—0.022 dB/°F) | 0.03dB/°C (—0.017dB/°F)
| Max. operating stati LN ol 6 =
| 4 10°Pa = 40atm. = 400 m ocean depth
| pressure
3 - 1077 dB/Pa (-0.03 dB/atm.)
I = g M m (4.73in
n (0.83
= — St el = —_—
v | g nteg b ;_\
915 w
Individual calibration chart an
Accessories included 1.2m termination cable AQ 0100+ 4 1,2 m termination cable AD O111++
lwith BNC plug JP 0108 with B & K standard 7-p
(except 8104) Protective cage (removable)
3 Standard extension cables fitted with| Standard extension cables f-|11|?d
waterproof connectors with waterproof connectors
10m AD 01044+ 10m AD 01124+
| Accessories available except ;
30m AD 010564 8104 30m A0 01134
| 100m AD 0106+ ) 100m AD 01144
| ‘ Other lengths of cable to special order |
Ne oI5 supplied with jts own calibration data 3ble
s Fig kod cal M 318
sl to MI 315 with BN iq 8104
R, T e FraTs sl IS —— |
Gain: | Inherent Noise | Maximum Output Signal
D dB | 80— = = = = =dl Witt w 10 mA
Frequency Range: ’ e
L B SN Output Impedance
Input Impedance 500
1000 MO /710 oF
Maximum Input Signal Power ﬂequu.ement
With 13V supoly: 2.5V AMS + 1210+ 24VDC, 1210 24mA
5 0V RMS |
L _ ==t = N e — e < ———




