
type 2713 

Power Amplifier 
USES: FEATURES: 

• Driving B & K Hydrophones Types 8103, 8104 and 
8105 as projectors 

• 100 V RMS, 1 A into capacitive load 

• Frequency range 10 Hz to 200 kHz 
• Driving electrostatic actuators at high voltage 

levels 
• O to 60 dB voltage gain in six 1 O dB ranges 

• As general purpose power amplifier for capacitive 
piezoelectric transducers 

• Switchable maximum output voltage limits 

T he Power Ampli fier Type 2713 has 
been des igned to dri ve highly capac i
tive transducers to high voltage levels , 
such as when the B & K Hydrop hones 
Ty pes 8103, 8104 or 8105 are em
ployed as projecto rs in under wate r 
calibrat ion ar rangements . 

When a piezoelect ric t ransd ucer like 
the Sta nda rd Hyd rophone is used as a 
t rans mitte r , the driving voltage should 
be high so that the best possible sig
nal-to-noise ratio can be obtai ned at 
low frequenc ies where the t rans mit
t ing sensit ivity is low. T his in tu rn 
leads to a heavy current at high fre
quencies where the trans mi tt ing sensi
tivity of the Hyd rophone is higher. 
Furt hermore, the dri ving am plifier 
must deliver this consta nt voltage 
without being influenced by the highly 
capac itive loading presente d by the 
Hydrop hone and cab le. 

T hese special requir ements place 
severe dema nds on the outp ut sect ion 
of the power amplifi er because the 
voltage and current are out of phase 
with each other with ca pacit ive load
ing, so that tra nsistors will not be sat 
isfacto ry, due to secondary breakdow n 
limita tions. Th erefore, the unu sua l 
step was take n of empl oying elect ron 
tubes in the outp ut section of the 
2713. T his arrangeme nt can hand le 
capacitive loads up to 30 nF , while 
mainta ining a good signal-to -noise ra
tio. 

• Circuit protection against overload 
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Th e Power Amplifier has a freque n
cy ran ge from 10 Hz to 200 kHz with a 
max imum gain of 60 dB in 10 dB steps 
with conti nuously variable gain in 
each range. Switc hable voltage limits 
of 100 V RMS (141 V peak) for reac 
t ive loads, 75 V RMS (105 V peak) for 
resist ive loads, or 31,6 V RMS (44,7 V 
peak) for bot h react ive and resist ive 
loads can be se lecte d to protect the 
part icular t ransdu cer being em ployed . 
Th e maxim um outpu t curr ent is 
1,41 A peak. T he maximu m RMS cur 
rent ava ilable (/ ) can be found from 
the following relat ionship: 

I = lOO + W (A RMS) 
200 

where the Out put Powe r ( W) depends 
upon th e load ing and the du ty cycle of 
the am plifier . In any case the maxi
mum cont inuo us outpu t power ava il
able is 100 W. 

• 
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With the "pur e" capacitive load ing 

obta ined from the Hyd rophone, the 
out put power will be OW, so t he maxi
mum cont inu ous curr ent 

= 0,5 A RM S 

When t he Amplifier is operat ing 
wit h a gate d signal, for exa mpl e a sine 
wave gate d by the Ty pe 4440 Gat ing 
System, the maximum ava ilab le RMS 
curr ent limi ts the duty cycle to 50 % 
when a curr ent level of 1,41 A peak is 
required . 

T he outp ut voltage can be moni
to red at the "Mon ito r" socket on the 
front panel which gives a calibr ated 
level of 0,1 V for each 1,0 V at the 
"Outp ut" . Th e "Monito r" socket, like 
the ot her front pa nel sockets is paral
leled by a BNC socket on the rear 
pa nel. 

Exte nsive precautions have been 
ta ken to prev ent damage to either the 
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Trans ducer, or to the Amplifier due to 
overload or overheating. The "Over
load" lamp on· the front pane l lights , 
and the signal is preven ted from 
reaching the outpu t sect ion (and sock
ets ) if the output voltag e exceeds the 
preset "Voltage Limi t ", or if the out
put current exceed s the peak value of 
1,41 A. The lamp also light s and the 
output is removed durin g the "warm
up" peri od of the instrumen t (abou t 
40 s). To ensure adequ ate cooling of 
the tube s, an extractor fan is built in. 
Neverthel ess, should th e outpu t sec
t ion temperature rise ab ove 120° C 
(250°F ), the "Overload " lamp will 
light and th e output be inhibi ted. 

Fig. 1 shows a typic al arrangement 
that can be used for ca librating the 
frequency respon se and sensitivit y of 
Hydrophones and Pr oject ors. Thi s 
parti cular arrangement is suitable for 
use in small water tank s becau se the 
use of t he Gating System allows accu
rate calibra t ion even where reflection s 
are pre se nt. Calibrati on is achieved by 

FREQUENCY RANGE: 
10 Hz to 200 kHz ± 3 dB 

VOLTAGE LIMITS : 
100 V RMS (141 V peak) with reactive load 
31,6 V RMS (44.7 V peak) with reactive and 
resistive loads 
75 V RMS (105 V peak) with resistive load 

INPUT: 
AC coupled 

INPUT IMPEDANCE : 
1 Mil in parallel wi th 47 pf 

OUTPUT IMPEDANCE: 
< 1 fl up to 5 kHz 
< 30 f! up to 200 kHz 

MAXIMUM OUTPUT CURRENT: 
1,41 A peak 

DC STABILITY: 
Less than 100 mV offset for ± 10% variation 
of mains supply from nominal, and for 5 to 
40°C (41 to 104°F) variation in ambient tem
perature 
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Fig. 1. Arra ngement for calibrati ng hy droph ones or proj ectors in small wat er tank s 

emittin g an impulse from th e Gat ing 
Syst em , and then mea suring the re
ceived signa l for only a short per iod 
during the t ime when the direct signa l 

Specifications 2713 
SIGNAL-TO-NOISE RATIO: 
(measured with 300 kHz bandwidth) 
80 dB for gain settings O to 40 dB 
70 dB for gain setting 50 dB 
60 dB for gain setting 60 dB 

VOLTAGE GAIN: 
0 to 60 dB in 10 dB ranges, continuously vari
able within each range 

PROTECTION: 
Overload lamp lights and output is bloc ked 
under any of the following conditions: 

1. Output voltage exceeds the preset limi t 
2. Output current exceeds 1,41 A peak 
3. During inst rument warm-up time , ap

prox imately 40 s 
4. Temperature in the output section ex

ceeds 120° C (250° F) 

Forced air cooling of the output section is 
also supplied by an extractor fan 

OPERATING TEMPERATURE RANGE: 
5 to 40°C (41 to 104°F) ambient temperat ures 

is bein g received. Th is blocks out t he 
reflection s comp letely and gives mea
suremen ts corr espondin g to t hose ob
ta ined under free field condi t ions. 

POWER REQUIREMENTS: 
100 to 240 V, 50 to 60 Hz. appro x imate ly 
200 VA 
Complies with Class 1 of IEC 348 

ACCESSORIES SUPPLIED: 
Power Cabl e ........................................... AN 001 O 
Screened Cable ...................................... AO 0013 
One BNC plug .......................................... JP 0035 
Fuses: 1.6 A (220-240 V). 3.15 A 
(100-150 V) 

DIMENSIONS : 
Height: 132,6 mm (5,2 in) 
Width: 430 mm (16,9 in) 
Depth: 200 mm (7,9 in) 

WEIGHT: 
12 kg (26,5 lb) 

ACCESSORIES AVAILABLE: 
Rack mounting flanges ......................... KS 0038 
Mahogany Case ..................................... KA 0059 
B & K to B & K coax. cables : 3 m ...... AO 0019 

10 m ...... AO 0020 
BNC to BNC coax. cab le ...................... AO 0087 


