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1. INTRODUCTION 

The Electronic Voltmeter Type 2425 is a precision instrument for true 
RMS, Average, +Peak, -Peak and Max. Peak measurements on signals with 
voltage levels from 100 J.J.V to 300 V in the 0.5 Hz to 500 kHz frequency 
range. 

It is basically a wide range measuring amplifier with calibrated gains of 
-50 to + 60 dB, which are selectable in 10 dB steps to give twelve voltage 
measurement ranges of 1 mV to 300 V full scale. The gains are factory 
preset, eliminating the need of further calibration by the user and therefore 
make the 2425 an extremely simple instrument to operate. 

For R MS measurements the meter circuit of the 2425 includes a true 
RMS rectifier with a measurement accuracy of ±0.5 dB for signals with 
crest factors up to 5 ( 13 dB above FSD). Rectifiers are also included for 
Average, and for +Peak, -Peak and Max. Peak measurements. The Peak 
rectifier has two selectable rise times enabling signals with peak durations as 
short as 50 J.).sec to be measured. For measurements on non-repetitive signals 
a Peak Hold mode is also provided. 

To facilitate accurate reading of the display meter the rectifiers contain 
electrical time constants giving "Fast" or "Slow" meter damping character
istics which in the RMS mode correspond to averaging times of 0.27 and 3.0 
seconds respectively and in the Peak modes correspond to decay times of 
2.7 and 30 seconds respectively. Facilities are also provided for connection 
of external time constants permitting the choice of further averaging and 
q~cay times. The time constant in the Average Fast mode gives meter damp
ing characteristics in accordance with the ANSI Standard C 16.5-1961 for 
volume ("vu") measurements, enabling the 2425 to be used as a volume 
indicator for measurements on audio frequency transmission or telephone 
lines. 

For use of the 2425 as a calibrated amplifier for recording purposes, or as 
a compressor amplifier for regulating the output of measurement systems, 
both AC and DC outputs are available from the instrument. For field or 
laboratory measurements the 2425 may be operated from a mains or bat
tery supply. 
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2. CONTROLS 

2.1. FRONT PANEL 

Range 1---+-·• 

1 Mn 41 pF 

Meter 
Function 

Input--+-

METER: 

6 

Fig.2. 1. Front Panel of the 2425 

A moving coil indicating meter with mirrored 
back to avoid parallax errors. The meter has 
three interchangeable meter scales. These are : 

SA 0162. This scale is provided with the in
strument and has two voltage ranges and one 
dB range. The voltage ranges are calibrated 
from 0 to 1 0 V and 0 to 31.6 V respectively, 
where 10V and 31.6V represent full scale. 
The dB range is calibrated from -20 to 0 dB , 
where 0 dB represents full scale. 



POWER ON: 

RANGE 1: 

RANGE II : 

SA 0163. This scale is available on separate 
order. It is similar to SA 0162, but also in
cludes a range for dB m measurements (see sec
tion 3.2.4). The range is calibrated from -20 
to+ 2 dBm re 0.775 V which corresponds to a 
power level of 1 mW in a 600 n line. 

SA 0168. This scale is also available on sepa
rate order. It has two ranges, one calibrated in 
"vu" for volume measurements (see sec
tion 3.2.5) the other calibrated in percentage 
modulation for broadcasting pu rposes. The vu 
range is calibrated from -20 to+ 3 vu and the 
percentage modulation range from 0 to 100%. 

To change the meter scales refer to sec
tion 3.1.3. 

Push-button On/Off switch for power. When 
set to "On" (i.e. inner position) and an AC 
mains supply is connected to the POWER 
INPUT socket at the rear of the instrument, 
the meter scale lamps should light. 

Two push-button switches actuating the input 
attenuator of the 2425. They are used in con
junction with the RANGE II push-button for 
the selection of the V and mV voltages ranges 
of the instrument. The two RANGE SELEC
TOR I push-buttons are mechanically inter
linked so that only one range may be selected 
at a time. 

Six push-button switches actuating a 0 to 
50 dB attenuator for the selection of six dif
ferent V or mV voltage ranges in conjunction 
with the RANGE I push-buttons. The values 
marked on the push-button refer to the input 
voltage (V or mV) for full scale deflection on 
the meter. The dB value marked above each 
push-button are dB re 1 V. The RANGE 
SELECTOR II push-buttons are all mechan
ically interlinked so that only one range may 
be selected at a time. 
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INPUT: 

METER FUNCTION: 

METER DAMPING: 

8 

BNC input socket for application of the signal 
to be measured. The input impedance is 1 MQ 
in parallel with 47 pF. The socket accepts the 
BNC plug (B & K Type JP 0035) provided. 

Four push-button switches for selection of 
"RMS", "Avg." (Average),"+ Peak"," -Peak" 
and "Max. Peak" meter characteristic. The 
required characteristic is selected by pressing 
the appropriate push-button so that it locks 
into its inner position. For "Max Peak" push
in the "+Peak" and "-Peak" push-buttons 
simultaneously so that both are locked in 
their inner positions. The Peak push-button 
modes are used in conjunction with the PEAK 
HOLD switch of the instrument. 

Two position switch for the selection of time 
constants giving "Fast" and "Slow" meter 
damping characteristics for "RMS", "Aver
age" and "Peak" measurements. The Fast 
mode should only be used for measurements 
on signals with frequency components above 
20 Hz, whilst the "Slow" mode can be used 
for measurements on frequency components 
down to 0.5 Hz. 

For the "RMS" mode of the METER FUNC
TION push-buttons, the time constants in the 
Fast and Slow modes give averaging times of 
0.27 and 3.0 seconds respectively. 

For the "Peak" modes of the METER FU NC
TION push-buttons the time constants in the 
Fast and Slow modes give decay times of 2.7 
and 30 seconds respectively. The rise time for 
"Peak" measurements is less than 50 psec and 
500 psec respectively for the Fast and Slow 
modes. 

For "vu" measurements using the "Avg" 
METER FUNCTION mode, the damping char
acteristics of the meter with the "Fast" 



PEAK HOLD: 

METER DAMPING mode selected is in ac
cordance with the ANSI Standard 
c 16.5-1961. 

Two position switch with the following func
tions: 

"Hold". When this mode is used in conjunc
tion with one of the "Peak" modes of the 
METER FUNCTION push-buttons the meter 
will hold the peak value of the signal meas
ured. At 25°C, the peak value held in the 
"Hold" mode will decay at less than 
0.05 dB/sec in the "Fast" METER DAMPING 
mode and at less than 0.005 dB/sec in the 
"Slow" METER DAMPING mode. 

"Reset". This mode is used to reset the meter 
indication after a Peak Hold measurement has 
been made, It is also used for Peak measure
ments on continuous or repetitive signals 
where the Hold facility is not required. The 
decay time constant in this mode is dependent 
on the METER DAMPING mode which when 
set to "Fast" and "Slow" modes is 2.7 and 30 
seconds respectively. 

Note: With the RMS or "Avg" METER 
FUNCTION modes selected the PEAK HOLD 
switch is automatically disconnected from the 
circuit and therefore has no influence on the 
damping characteristics of the meter for RMS 
or Average measurements. 
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2.2. REAR PANEL 

DIN Socket 

AC Output 

DIN SOCKET: 

AC OUTPUT: 
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Fig.2.2. Rear Panel of the 2425 

Fuse and 
Voltage 
Selector 

Power 
Input 

A 7-pin Dl N socket accepting the Dl N plug 
(B & K Type JP 0703) provided for connec
tion of the DC output from the meter circuit 
of the 2425 to an external monitoring meter, 
Level Recorder, etc. The socket may also be 
used for connection of a battery supply as 
well as for connection of external time con
stants to give the choice of averaging and 
decay times for R MS and Peak measurements 
respectively. The necessary connections to the 
socket are given in section 3.7. 

Output socket for AC recording. The socket 
accepts the BNC coaxial plug (B & K Type 
JP 0035) provided and has an output imped
ance of 100 n. The minimum AC load imped
ance is 2 kQ//200 pF. The maximum output 
voltage is 4.46 V peak, whilst the output volt
age corresponding to full scale deflection on 
the meter is 1 V RMS. 



FUSE AND 
VOLTAGE SELECTOR: 

POWER INPUT: 

Transformer 
shield 

and chassis 

Voltage selector for selection of the correct 
mains voltage. On delivery, the central knob 
of the selector is fitted with a 1 00 rnA fuse 
for operation with a 220 or 240 V mains sup
ply. For operation with a 100, 115, 127, or 
150 V supply a 200 rnA fuse is provided. 

To change the fuse, unscrew the central knob 
and pull it straight out. 

Behind the fuse is a black selector bush con
taining a window in which the mains voltage is 
indicated. To adjust the selector, pull the bush 
straight out and set the pin behind the bush 
into the socket nearest the correct voltage 
indication on the selector, which should then 
appear in the window. 

Note: Verify the mains voltage selection and 
the type of mains fuse before each use. 

Input socket accepting European or American 
power cables (B & K Types AN 0005 and 
AN 0006 respectively) for connection of an 
AC mains supply. The connections to this 
socket are shown in Fig.2.3. 

AC 
Supply 

172008 

Fig.23. POWER INPUT socket of the 2425 
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3. OPERATION 

3.1. PRELIMINARY 

3.1.1. Mounting 

The 2425 can be used free standing (cabinet Type A) using the metal 
stand provided to slightly raise the front of the instrument for better view
ing (see Fig.3.1). It may also be used in the Bri.iel & Kjrer KK Rack Mount
ing System which is described in the KA, KK, KS Assembly Instructions. 

Voltmeter/Ampllfiet • 0 .5 H1 - 0.6 MH• 

Type 2426 ifi@ii 
Bniel & Kjll!f 

~n I"'S·Hip 
10 JO 0 

300 100 30 - 10 3 1 

Fig.3.1. Use of the metal stand to raise the front of the 2425 for better 
viewing 

3.1.2. Mains Voltage and Fuse Selection 

Before each use of the 2425, check the VOLTAGE SELECTOR and the 
mains fuse it contains corresponds to the mains supply voltage to be used. 
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On delivery the selector is fitted with a 100 rnA fuse, which is suitable for 
use with a 220 or 240 V mains supply. For operation with a 100, 115, 127, 
or 150 V mains supply a 200 rnA fuse is provided. The fuse is contained in 
the central knob of the selector which may be unscrewed and pulled straight 
out in order to change the fuse. Behind the fuse is a black selector bush 
containing a window in which the mains voltage is indicated. To set the 
selector to the correct mains voltage, pull the bush straight out and set the 
pin behind the bush into the socket nearest the correct mains voltage indica
tion, which should now appear in the window. 

3.1.3. Meter Scale Installation 

Three meter scales are available for use with the 2425. One is scale 
SA 0162 which is provided with the instrument and is already mounted on 
delivery, whilst the others are scale SA 0163 and scale SA 0168 which are 
available on separate order. 

Scale SA 0162 is calibrated for voltage measurements and has two volt
age ranges and one dB range. The voltage ranges are calibrated from 0 to 
10 V and 0 to 3.16 V respectively where 10 and 3.16 V represent full scale 
deflection. The dB range is calibrated from -20 to 0 dB where 0 dB repre
sents full scale. 

Scale SA 0168 has two ranges. One is calibrated from -20 to + 3 vu re 
0.775 V RMS for volume measurements (see section 3.5) and the other 

472073 

Fig.3.2. Rear view of indicating meter showing insertion of a meter scale 
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which is used in conjunction with the vu range indicates percentage modula
tion for broadcasting purposes, and is calibrated from 0 to 100%. 

Scale SA 0163 is similar to SA 0162, but also includes a range for dBm 
(measurements see section 3.4). The range is calibrated from -20 to 
+ 2 dB m re. 0. 775 V which corresponds to a power level of 1 mW in a 
600 n line. 

In order to change the scales, the top panel of the instrument must be 
removed. This can be done by removing the fastening screw for the top 
panel which is on the rear panel of the 2425, and sliding the top panel 
towards the rear of the instrument. The meter scale may then be removed 
by unscrewing the two knurled nuts shown in Fig.3.2 to release the meter 
scale lamps, enabling the meter scale to be lifted straight out. 

3.1.4. Grounding Precautions 

In common with most mains operated equipment the 2425 has a small 
capacitance path to ground which may result in noise pick-up. This coulrJ 
influence the accuracy of measurements, but may be considerably reduced 
by making sure that the measurement system is adequately grounded. Usual
ly, this is best carried out by connecting the chassis of the 2425 to the 
chassis of the equipment to be investigated and to ground the system at a 
point on the equipments chassis which is nearest the measurement point. 
This may be done using coaxial cable as shown in Fig.3.3. The cable's screen 
will not only serve to connect the two chassis, but will also help to prevent 

Equipment 
being investigated 

· -~~ ~ i 
~ .... ~ ..... ~,. .. !~!~!~ ...... ~ ..... ~. _,!1!1!!1 .• • ,!1111. II 

Screened Cab I~ .... • ... "" iiii 
I .:'~~ . .... 

Ge----------------~~~ ~--------1 I 

..L ... -
Electronic Voltmeter 

2425 
472075 

Fig.3.3. Connection of the 2425 to the equipment to be investigated show
ing the correct grounding arrangement 
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noise pick-up through radiation when the system is situated in strong electri
cal fields. 

If it is not possible to ground the system at a point on the equipments 
chassis which is near to the measurement point, then it may be grounded 
using the CHASSIS GROUND socket or the chassis and transformer shield 
connections of the POWER INPUT socket (see Fig.2.3) on the rear panel of 
the 2425. However, which ever point is used it is important to remember 
that it should be the only point in the system which is grounded. If more 
than one point is grounded then a ground loop will be formed which will 
also give rise to noise pick-up. 

It is also important to note that the cabinet of the 2425 is connected to 
its chassis and although the instrument is mounted on four insulating feet, it 
is possible to inadvertently introduce an extra ground path if the cabinet is 
touching other instruments or metal surfaces. 

This latter fact is not only important from a measurement point of view, 
but also as regards safety when checking the voltage across two terminals 
which are both at some DC potential with respect to ground. In this case a 

c 

c 
Electronic Voltmeter 

. 2425 

, 
Chassis 
Ground 
Socket 

Fig.3.4. Measuring arrangement for checking the voltage across two termi
nals, which are both at some DC potential with respect to ground. 
The capacitors in series with the measurement line are used to 
isolate the 2425 from the measurement point 
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capacitance should be connected in series with both the screen and the core 
of the coaxial cable used to connect the INPUT of the 2425 to measure
ment point as shown in Fig.3.4. The system may then be grounded using the 
CHASSIS GROUND socket or the chassis transformer shield connections of 
the POWER INPUT socket (see Fig.2.3) of the 2425. 

3.2. MEASUREMENT TERMS AND THEIR APPLICATIONS 

3.2.1. RMS 

The RMS (root mean square) mode of the 2425 will probably be found 
the most useful of the three measurement modes provided as it is this value 
which is most commonly used to characterize the magnitude of alternating 
signals. It derives its significance from the fact that it is directly proportion
al to the amount of power dissipated in linear systems. 

Mathematically the R MS value can be expressed as: 

-(3.1 

where VRMS is the RMS value of a signal V (t) which is averaged over a 
timeT= t 2 - t 1, as shown in Fig.3.5. 

Since it is the RMS value which is usually required it has become com
mon practice to calibrate instruments in terms of RMS even though they 
actually measure average or peak values (see sections 3.2.2 and 3.2.3 respec
tively for an explanation of average and peak). This is justified for specific 

V + Peak 

V - Peak 

472068 

Fig.3.5. RMS, Average,+ Peak and -Peak values of an alternating signal 
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types of signal which have fixed relationships between RMS, Average and 
Peak values. These relationships are the crest factor which is defined as: 

and the form factor: 

= VPeak Fe 
VRMS 

VRMS 

V Average 

-(3.2 

-(3.3 

However, the values given by these relationships change for different 
types of signal and therefore in order to obtain the RMS value of a wide 
variety of signals a measurement circuit which measures true RMS values is 
required. For this reason the 2425 has been given a RMS rectifier circuit 
which measures true RMS values for signals with crest factors up to 5 as 
shown in Fig.3.6. 

Max. Input 
Voltage + 
380 V RMS 

3.16 
3.0 

(/) 

~ 
~ 2.5 
0 
> 
c: 

·~ 2.0 
(J 

'0 
~ 
Q) 

13 1.5 
(/) 

~ 
Q) 

:::?! 1.0 

0.5 

10 

9 

8 

7 

6 

5 

4 

3 

2 

0 

2 

Crest factor limitation 
for all mV and V ranges 
except the 300 V range 
due to max. output voltage 
limitation of 4.46 V peak 

Crest factor 
limitation of 
300 Volt range 
due to max. input 
Voltage limitation of 
380 V RMS and 600 V peak 

3 4 5 

Crest factor VPeak!VRMS 

472079 

Fig.3.6. Crest factor limitation of the RMS measurement mode of the 2425 
due to the maximum input and output voltage ratings of the instru-
ment 
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With the exception of the 300 V range of the instrument the crest factor 
is limited by the maximum output from the AC Amplifier which is 4.46 V 
peak. Therefore at full scale deflection on the indicating meter the maxi
mum crest factor is limited to 4.46, whilst for deflections less than -1 dB 
on the meter scale it is limited to 5. For the 300 V measurement range the 
crest factor is limited by the maximum input voltage which in the "V" 
modes is 380 V RMS or 600 V peak. In the "mV" modes the maximum 
input voltage is 80 V RMS and therefore does not restrict the crest factor. 
However care should be taken to ensure that these maximum input voltage 
ratings are not exceeded as otherwise the instrument could be damaged. 

In extracting the RMS value the RMS rectifier of the 2425 employs two 
averaging time constants which may be selected using the METER DAMP
ING switch. In the "Slow" meter damping mode the averaging time con
stant is approximately 3.0 seconds which is suffuciently long to average 
signals with repetition frequencies as low as 0.5 Hz the lower limiting fre
quency* of the "Slow" damping mode. In the "Fast" meter damping mode 
which has a lower limiting frequency of 20 Hz, an averaging time constant 
of 0.27 is used. If averaging time constants other than those provided are 
required then external time constants may be connected to the R MS circuit 
using the Dl N socket connections given in section 3.6.2. 

3.2.2. Average 

As with the RMS value the average or rectified average value is a time 
averaged quantity. Mathematically it is expressed as: 

1 t2 I I 
V Avg =T 1 V(t) 

t1 

dt -(3.4 

where V Avg_ is the average value of a signal V(t) which has been averaged 
over a timeT= t 2 - t 1 as shown in Fig.3.5. 

The Average mode of the 2425 gives the rectified average value and will 
be found useful for vu (Volume Unit) measurements in which the dynamic 
magnitude of complex audio frequency electrical waves are characterized 
(see section 3.2.5). It will also prove useful in investigations dealing with 
mechanical forces which are of an electromagnetic origin. 

* Unlike the cut-off frequency, the limiting frequency is an arbitrary limit placed on a 
system to define its frequency response and may be defined as required. In the case 
of the 2425, the limiting frequency is the frequency at which the response falls by 
0.5dB. 
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When making average measurements care should be taken not to over
drive the 2425 with complex signals of too high a maximum peak value. By 
using the expressions for crest factor F c and form factor F1 (see equations 
3.2 and 3.3 respectively) the following relation may be derived 

V Peak 

V Avg 

-(3.5 

from which the crest factor x form factor limitation of the average mode of 
the 2425 may be plotted as shown in Fig.3.7. 

The curves given in Fig.3.7 do not take into account the 380 V RMS and 
80 V RMS maximum input voltages for the respective "V" and "mV" 
ranges of the 2425. Therefore care should be taken to ensure that neither 
these maximum RMS voltages nor the maximum 600 V peak input voltage 
of the "V" mode are exceeded. 

"' ~ 
> -
c: 
0 .N 
:g 

C1> 

~ 
Vl 

~ 
C1> 
~ 

10 
3.0 

9 

8 
2.5 

7 

2.0 
6 

1.5 
5 

4 

1.0 3 

2 

0.5 

0 0 
1 

Vpeak/Vavg limitation on 
300 V range due to max. 

Vpeak/Vavg limitation for 
all mV and V ranges 

except for the 300 V 
range due to max. output 

voltage limitation of 
4.46 V peak 

input voltage limitation of 600 Vpeak 

2 5 10 20 
472074 

Crest Factor x Form Factor = VPeak / V Avg 

Fig.3. 7. Crest factor x form factor limitation of the 2425 
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3.2.3. Peak 

Mathematically the peak value of a signal can be expressed as 

vp = v max (t) -(3.6 

where V P is the maximum value of the signal V (t) which occurs in timeT 
as shown in Fig.3.5. 

Although not strictly a time average quantity as in the case of RMS and 
Average, the peak value does prove useful in characterizing the magnitude of 
time dependent functions. It will be found of particular use when investigat
ing transient phenomena such as shocks where the peak value is required in 
order to determine their destructive influences on a specimen. Other uses 
are characterizing the magnitude of electrical pulses and for investigating 
limiting in non-linear circuits. 

Unlike conventional instruments for peak measurements which measure 
half the peak to peak value of a signal the 2425 has three separate modes 
whereby positive peak, negative peak and maximum peak values may be 
measured and thus enables a more complete description of a signal to be 
obtained. 

In order that the 2425 may register short duration peaks its circuit has 
two decay time constants which store the peak value for sufficient time for 
value to be displayed on the indicating meter. The decay time constants 
have values of 2.7 and 30 seconds and may be selected using the respective 
"Fast" and "Slow" modes of the METER DAMPING switch. The shortest 
duration peaks which may be measured in the Fast and Slow modes are 50 
and 500 psec. respectively. 

If decay time constants other than those provided are required then 
external time constants may be connected to the Peak Rectifier circuit using 
the DIN SOCKET connections given in section 3.7.2. 

For measurements on non-repetitive signals or on signal with very low 
repetition rates, a "Peak Hold" mode is provided enabling the indicating 
meter to hold the peak value of the measured signal. The decay of the peak 
value held is again dependent on the METER DAMPING selected. It is less 
than 0.05 dB/sec. in the "Fast" mode, whilst in the "Slow" mode it is less 
than 0.005 dB/sec. 

When measuring complex signals attention must be paid to the phase 
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characteristics of the 2425, particularly when the signal contains frequency 
components outside the frequency range of the instrument, as otherwise the 
measurement accuracy could be affected. Full details on the frequency and 
phase characteristics of the 2425 together with their influence on the meas
urement accuracy are given in sections 4.4.2 and 4.4.3. 

To prevent damage to the 2425 care must be taken to ensure that the 
380 V RMS and 80 V RMS maximum input voltage ratings of the respective 
"V" and "mV" modes are not exceeded. 

3.2.4. dBV and dBm 

For electrical measurements the term decibel (dB) is often used to char
acterize the magnitude of power or voltage ratios. The decibel is not a 
measurement unit, but is the logarithm of a dimensionless ratio of two 
powers or power like quantities. Mathematically it is defined as: 

n = 10 log10 
p 

P Ref 
-(3.7 

where n is the number of dB, P is the actual power and PRef is the power 
reference level. 

When dealing with mean square power like quantities such as Volts RMS 
the dB may be defined as: 

v 
n = 20 log 10-v

Ret 
-(3.8 

where Vis the actual voltage and VRef is the voltage reference level. Both V 
and V Ref are in V RMS. 

Since the dB is a dimensionless quantity it is meaningless to state a 
voltage or power as being so many dB, since it cannot have units of Volts or 
Watts. Therefore in order to make the notation meaningful the reference 
level must always be stated (PRef or VRef). This can be done by stating the 
number of dB re the reference level i.e. dB re 1 mW, dB re 1 V etc. However 
it has become common practice to abreviate these still further by stating dB 
re 1 mW as "dBm" and dB re 1 Vas "dBV". 

In order for the 2425 to indicate dBm or dBV the "RMS" METER 
FUNCTION mode must be used. This is especially important since the 2425 
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cannot measure power directly and therefore use has to be made of the fact 
that in the RMS mode power is proportional to voltage (for measurements 
on linear systems only). For this reason the dBm values given by scale 
SA 0163 are only valid for measurements made on lines with an impedance 
of 600 n. If not, then a correction factor for the line impedance has to be 
applied to the indication given by the 2425 in order to obtain the true dBm 
value. The correction factor is given by: 

f = 10 log 10 
600 

R 
-(3.9 

where f is the correction factor in dBm and R is the impedance (magnitude 
only) of the line on which measurements are carried out. 

From equation 3.9 the correction curve in Fig.3.8 may be obtained for 
line impedances of 50 to 600 n. 

If the correction factor is not applied and the line impedance does differ 
from 600 n then the level measured will be in dB re 0.775 V and not dBm. 

For a dBV indication using the 2425 the dB range of scale SA 0162 or 
SA 0163 should be used. In this case no correction factor has to be applied 
since the 2425 measures voltage directly and therefore the indication ob
tained will be in dBV whatever the impedance of the measurement line. 

To use the 2425 as a dBm or dBV indicator see section 3.4. 

3.2.5. Volume 

In electrical communication systems the characterization of the dynamic 
magnitude of complex and non-periodic audio frequency signals such as 
those occurring in speech and music when electronically reproduced cannot 
be meaningfully be expressed in simple terms of voltage, current or power 
and therefore the concept of "volume" is used. Volumes are measured using 

. a device known as a volume indicator for which the American National 
Standard Institute lay down certain recommendations in their standard C 
16.5-1961. To enable the 2425 to be used as a volume indicator the meter 
damping characteristics of its "Fast" "Avg" modes have been designed in 
accordance with this standard. Volumes are read from the meter scale 
SA 0168 (supplied on separate order) by noting only the more extreme 
meter deflections and are expressed in "volume units" ("vu") above or 
below a reference volume (0 vu) of 1 mW in a 600 n line. In terms of 
voltage the reference volume 0 vu corresponds to a level of 0.775 V. 
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Often volume indicators are used for measurements on lines with an 
impedance other than 600 n. In such cases to obtain the correct vu value a 
correction factor must be added to the reading given by the indicator. The 
correction factor to be applied is given in volume units and can be obtained 
from the curve given in Fig.3.8 which is derived from equation 3.9. 

To use the 2425 as a volume indicator see section,3.5. 

3.3. VOLTAGE MEASUREMENTS 

The use of calibration attenuator networks and of amplifiers with preset 
gains in the 2425 eliminates the need for calibration of the instrument by 
the user and thus for voltage measurements is an extremely simple instru
ment to operate. 

To make voltage measurements proceed as follows: 

1. Insert meter scale SA 0162 or SA 0163 and carry out the preliminary 
adjustments described in section 3. 1. 

2. Using the POWER INPUT socket connect the mains supply to the 
instrument and then set the POWER ON push-button to its inner 
position. The meter scale lamps should now light. 

3. Set the METER DAMPING switch to "Slow" for measurements of 
signals down to 0.5 Hz, or to "Fast" for measurements of signals 
down to 20 Hz. 

4. Using the METER FUNCTION push-buttons select "RMS", "Avg", 
"+Peak", "-Peak" or "Max. Peak" measurement mode required. The 
Max Peak mode is obtained by pressing the "+Peak" and "-Peak" 
.push-buttons simultaneously so that they both lock in the inner posi
tions. 

5. For peak measurements on repetitive signals set the PEAK HOLD 
switch to its "Reset" mode. For peak measurements on non-repetitive 
signals or on signals with very low repetition frequencies select the 
"Peak Hold" mode of the switch. 

6. Using the RANGE I and II push-buttons select the 300 V measure
ment range and then apply the signal to be measured to the INPUT 
socket. If the deflection on the indicating meter is insufficient then 
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select the 100,30, 10, 3, 1 RANGE II push-buttons in turn until a suit
able meter indication is obtained without overload. If the deflection 
on the meter is still not sufficient then select the 300 mV range and 
then select the 100, 30, 10, 3, 1 RANGE II push-buttons in turn until 
a suitable indication is obtained. 

Having obtained a suitable deflection the measured voltage level can 
be read directly from the meter scale where full scale deflection corre
sponds to the voltage range selected. 

3.4. dBV and dBm MEASUREMENTS 

To measure voltage or power levels in terms of dBV or dBm proceed as 
follows: 
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1. Carry out the preliminary adjustments necessary (see section 3.1) and 
insert meter scale SA 0162 or SA 0163. Scale SA 0163 (not provided) 
is used for both dBV and dBm measurements, whilst scale SA 0162 is 
used for dBV measurements only. 

2. Using the POWER INPUT socket, connect the mains supply to the 
instrument and then set the POWER ON push-button to its inner 
position. The meter scale lamps should now light. 

3. Select the "RMS" METER FUNCTION mode and set the METER 
DAMPING switch to "Slow" for measurements on signals with fre
quency components down to 0.5 Hz, or to "Fast" for measurements 
on signals with frequency components down to 20 Hz. 

4. Using the RANGE I and II push-buttons select the "0 dB" and 
"50 dB" ranges respectively (the dB values are indicated above the 
appropriate push-buttons) and apply the signal to be measured to the 
INPUT socket. If the deflection on the indicating meter is insufficient 
select the "40". "30", "20", "10" and "OdB" RANGE II push-but
tons in turn until a suitable meter reading is obtained without over
load. If the deflection is still to small set the RANGE I and II push
button to "-60 dB" and "50 dB" respectively and then again select 
the "40", "30", "20", "0" dB RANGE II push-buttons in turn until a 
suitable deflection is obtained. 

Having obtained a suitable deflection the measured level in dBV can 
be determined from the sum of the meter reading (dB not dBm) +the 



--; 
> 

0 
E 
al 
~ 
LL 

0 
t) 
(1) 

LL 

c 
0 .B 
~ 

8 

11 

RANGE I push-button setting (dB) +the RANGE II push-button set
ting dB. 

Example: 
For measurements with the RANGE I and II push-buttons set to 
-60 dB and 30 dB respectively, the measured voltage level in dBV for 
meter reading of -4 dB is given by: 

Voltage Level=- 4- 60 + 30 
Voltage Level = -34 dBV 

If the meter scale SA 0163 is used then the measured power level in 
dBm can be determined from the meter reading (dBm) +the RANGE 
I push-button setting (dB) +the RANGE II push-button setting (dB) + 
the correction factor f (dBm) corresponding to the impedance of the 
line on which measurements are carried out given in F ig.3.8. 
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Fig.3.8. Correction factor f for dBm or vu measurements as a function of 
line impedance. The curve is derived from equation 3.9 

Example: 
For measurements on a 600 n line with the RANGE I and II push
buttons set to -60 dB and 30 dB respectively the measured power 
level in dBm for a meter reading of -6 dBm is given by: 

Power level = - 6 - 60 + 30 + 0 
Power level = -36 dB m 
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If in the above example measurement were carried out on a 300 n 
line then a correction factor f = 3 dB would have to be applied. The 
power level in dBm would then be given by: 

Power level = - 6 - 60 + 30 + 3 
Power level = -33 dB m 

3.5. VOLUME MEASUREMENTS 

To use the 2425 as a volume indicator proceed as follows: 

1. Insert the dBm meter scale SA 0168 and carry out the preliminary 
adjustments necessary. See section 3. 1. 

2. Using the POWER INPUT socket, connect the mains supply to the 
instrument and then set the POWER ON push-button to its inner 
position. The meter scale lamps should now light. 

3. Set the METER FUNCTION and METER DAMPING push-buttons 
"Avg" and "Fast" respectively. 

4. Using the RANGE I and II push-buttons select the "0 dB" and 
"50 dB" ranges respectively (the dB values are indicated above the 
appropriate push-buttons) and connect the transmission line on which 
the signal volume is to be measured to the INPUT socket. 

5. If the deflections on the indicating meter are too small, select the 
"40", "30", "20", "10" and "0" dB RANGE II push-buttons in turn 
until a suitable meter reading is obtained without overload. If the 
deflections are still too small, set the RANGE I and II push-buttons to 
"-60 dB" and "50 dB" respectively, and then select the "40", "30", 
"20", and "0" dB RANGE II push-buttons in turn until a suitable 
deflection is obtained. 

The correct meter reading is determined by "the greatest deflections 
occurring in a period of about a minute for programs waves, or a 
shorter period (e.g. 5 to 10 seconds) for message telephone speech 
waves, excluding not more than one or two occasional deflections of 
unusual amplitude*". 

* As quoted in the ANSI Standard C 16.5-1961 for volume measurements of electri
cal speech and program waves. 

26 



The volume in vu can then be determined by the sum of the meter 
reading (vu) +the RANGE I push-button setting (dB) +the RANGE 
II push-button setting (dB) +the correction factor f (dB) correspond
ing to the impedance of the measurement line given in Fig.3.8. 

Example: 
For volume measurements on a 600 n line with the RANGE I and II 
push-buttons set to -60 dB and 40 dB respectively, the measured 
volume for a meter reading of -2 vu is given by: 

Volume=- 2- 60 + 40 + 0 
Volume= -22 vu 

If in the above example a line impedance of 300 n is employed instead 
of the 600 n as stated, then the correction factor f = 3 dB would have to be 
applied. The volume would then be given by: 

Volume=- 2- 60 + 40 + 3 
Volume= -19 vu 

For further information on volume measurements consult the ANSI 
Standard C 16.5-1961. 

3.6. AC OUTPUT SOCKET 

The + 60 to -50 dB ( 10 dB steps) preselectable gains of the 2425 make 
it ideally suitable for use as a calibrated amplifier (see Chapter 5 for applica
tions) for which an AC OUTPUT is available on the rear panel of the 
instrument. The AC OUTPUT is short circuit protected and has an output 
impedance of approximately 100 n. The maximum output available from 
the socket for less than 1% distortion is 4.46 V peak into a 2 kil load, 
whilst the output corresponding to full scale deflection on the indicating 
meter of the instrument is 1 V RMS. · 

It should be noted that a 22 pF electrolytic capacitor is used internally 
to AC couple the AC OUTPUT socket which when loaded with 2.5 Mil 
gives a lower limiting frequency of approximately 0.5 Hz. However if other 
load impedances are used then the lower limiting frequency will 
be changed. For instance if connected to a 2305 or 2307 Level Recorder 
which have an input impedance of approximately 18 kil then the lower 
limiting frequency will be raised to 2 Hz, which is adequate for most record
ing purposes. If signals with frequency components below 2 Hz are to be 
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recorded then the DC OUTPUT (see section 3.7.1) of the 2425 should be 
used. 

3.7. USES OF THE DIN SOCKET 

The main uses of the DIN socket on the rear panel of the 2425 are as a 
DC output from the R MS, Average and Peak rectifiers of the instrument and 
for the connection of external electrical time constants to give a choice of 
averaging and decay times for RMS and Peak measurements respectively. 
However it may also be used as a remote reset for the meter in the "Peak 
Hold" mode and for the connection of a battery supply to power the 2425. 

3.7.1. DC Output 

For recording or external monitoring purposes, a DC OUTPUT from the 
RMS, Average and Peak rectifier circuits of the 2425 is available at pins 6 
and 7 (pin 7 grounded, see Fig.3.9) of the DIN socket. The DC output is 
short circuit protected and has an impedance of less than 10 n, and is 
therefore suitable for direct connection to a 2305 or 2307 Level Recorder. 
The output voltage corresponding to full scale deflection on the meter is 
1 V into a 2 kQ load. The DC offset voltage is approximately± 5 mV. 
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Fig.3.9. DC OUTPUT from the rear panel DIN SOCKET of the 2425 



3.7.2. Connection of External Time Constants 

If averaging and decay time constants (for RMS and Peak measurements 
respectively) other than those which may be selected using the METER 
DAMPING switch are required then an external capacitor may be connected 
in parallel with the internal time constants of the RMS and Peak Rectifier 
circuits using the DIN socket connections shown in Fig.3.10. 

In this way for every 2.5 pF connected the averaging time constant for 
RMS measurements may be increased by 1 second and the decay time 
constant for Peak measurement increased by 10 seconds. For instance if a 
10 pF capacitor is connected then for RMS measurements the 0.27 second 
averaging time constant for the "Fast" METER DAMPING mode and the 
3.0 second averaging time constant of the "Slow" METER DAMPING mode 
will be increased by 4 seconds to 4.27 and 7.0 seconds respectively. Whilst, 
for Peak measurements the 2.7 second decay time constant of the "Fast" 
METER DAMPING mode and the 30 second decay time constant of the 
"Slow" METER DAMPING mode will be increased by 40 seconds to 42.7 
and 70 seconds respectively. 

On a similar basis the decay time constant for Peak measurements may 
be decreased. However instead of connecting a capacitor, a resistance should 
be connected to the DIN socket using the connections shown in Fig.3.10. 
The decay time constant may then be calculated using the relation: 

Re 

where 7 is the decay time constant in seconds when Re an external resistor 
is connected and 7i is the internal decay time constant when the Fast or 

GROUND 

EXT. TIME 
CONSTANT 

To capacitor 
or resistor 

472002 

Fig.3.10. Connection of external time constants to the DIN SOCKET 
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Slow METER DAMPING mode is selected. Ri is the resistance making up 
the internal time constant and is equal to 3.9 Mil. 

It should be noted that accuracy of the meter reading can only be guar
anteed for decay time constants equal to or greater than 2.7 seconds. 

3. 7 .3. Remote Meter Reset 

On a similar basis to the connection of external time constants, the Dl N 
socket may be used as a remote meter re-set faci~ity by connecting a 1 Kn 
resistance in series with a self re-setting push-button switch to pins 2 and 7 
of the socket (see Fig.3.11). This will be found particularly useful when 
measurements are carried out using the "Peak Hold" mode or "Slow" meter 
damping mode of the 2425. 

D! 
External 
push-button 
for remote 
meter reset 

Fig.3. 11. Use of the DIN SOCKET for a remote meter reset facility 

3.7.4. Battery Operation 

For field measurements the 2425 may be powered from two 22 to 
35 Volt batteries which may be connected to the voltage regulator circuits 
of the instrument using the DIN SOCKET connections shown in Fig.3.12. 

· To prevent damage resulting from accidental reversal of the battery sup
ply polarities two protection diodes are used internally to connect the volt
age regulator circuits to the socket. The maximum current drawn by each 
regulator circuit is 45 rnA. 
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Fig.3. 12. Connection of a battery supply to the DIN SOCKET 

Note: The POWER ON push-button and the meter scale lamps are only 
operative when the 2425 is used with an AC mains supply. Therefore to 
conserve the charge of the batteries when the 2425 is not in use the batter
ies should be disconnected . 
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4. DESCRIPTION 

The principle of operation of the 2425 will be described with reference 
to the block diagram given in Fig.4.1. 

,----------~~~---------, 

I I 
I 30-100-300 1-3-10 I 
I mV/volts mV/Volts mV/Volts AC 

~ :~ 
L_~-~~P~~~~:n __ _/---~-=--===--~~~~~t~o~~----J 

~------------;;e~~u-;:;:-~-~.------~ 

I Constant I DC 
1 Output 

I 

472012 

Fig.4.1. Block diagram of the 2425 

4.1. AC AMPLIFIER 

4.1.1. Input Section 

The input of the 2425 is via the BNC socket on the front panel of the 
instrument. The socket is AC coupled to an attenuator via one of two 
coupling networks selected by the METER DAMPING switch. The attenua
tor gives the 2425 an input impedance of 1 Mil in p·arallel with 47 pF and 
together with the coupling network selected using the METER DAMPING 
switch forms a time constant which determines the lower limiting frequency 
of the 2425. In the "Slow" METER DAMPING mode the time constant is 
relatively long and gives a lower limiting frequency* of 0.5 Hz, whilst to 
avoid influencing the indicating meters fast damping characteristics a shorter 
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coupling time constant is used in the "Fast" METER DAMPING mode 
which gives a lower limiting frequency* of 20 Hz. 

The attenuator of the Input Section is ganged to the RANGE I push-but
tons switches which are used for selection of the "mV" and "V" modes of 
the instrument. In the "V" mode the attenuator steps down the amplitude 
of the input signal by 40 dB, whilst in the "mV" no attenuation is given by 
the attenuator and therefore the amplitude of the input signal is unaltered. 

From the attenuator the signal is applied to the input amplifier which 
like the remaining amplifiers of the AC Amplifier is DC coupled. Therefore, 
in order to obtain a good temperature stability and a low DC offset voltage 
at the output, the amplifier employs a differential input stage which is 
coupled to two emitter follower stages in cascade to give it a high current 
gain and a low output impedance. Feedback from the output of the ampli
fier to one of its differential inputs via one of two feedback networks, 
which may be selected using the RANGE I push-button switches, deter
mines the gain of the amplifier which in the "mV" modes is+ 20 dB and in 
the V mode unity (i.e. 0 dB). Therefore the overall gain of the Input Section 
in the "mV" and "V" modes is+ 20 dB and -40 dB respectively. 

To prevent loading of the Input Section's attenuator, the differential 
input stage uses two field effect transistors to give it a high input imped
ance. To prevent damage to the differential stage as a result of signals of too 
high a peak value being applied at the input of the 2425, two protection 
diodes are used. In the mV mode the diodes provide protection for input 
signals up to 80 Volts RMS, whilst in the "V" mode input signals up to 600 
Volts peak or 380 Volts RMS can be tolerated. The maximum DC voltage 
which can be applied to the input of the 2425 is 250 Volts DC, which is 
determined by the voltage rating of the networks used to AC couple the 
Input Section. Under no circumstances should these maximum voltage rat
ings be exceeded as otherwise the instrument will be damaged. 

4.1.2. Output Section 

To obtain the 300- 100- 30- 10- 3- 1 "mV" or "V" ranges of the 
instrument the output of the Input Section is applied to a calibrated attenu-

* Unlike the cut-off frequency, the limiting frequency is an arbitrary limit placed on a 
system to define its frequency response and may be defined as required. In the case 
of the 2425 the limit :ng frequency is the frequency at which the response falls by 
0.5 dB. 
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ator which is controlled via the RANGE II push-button switches. However, 
in order to help give the 2425 the best possible signal to noise ratio the 
attenuator is split into two stages with an amplifier stage at the output of 
each. 

The first attenuator stage of the Output Section is controlled via 300-
100- 30 RANGE II push-buttons and steps down the output signal from 
the Input Section by a maximum of 30 dB in accurate 10 dB steps to 
provide the 300, 100, or 30 mV or V ranges of the instrument. When the 
"300", "100" or "30" RANGE II push-buttons are not selected, no attenu
ation is given by this stage of the attenuator. 

The second attenuator stage provides the "10", "3" and "1" mV or V 
modes of the instrument which can be selected using the "10", "3" or "1" 
RANGE II push-buttons. When neither the "3" or "1" RANGE II push-but
tons are selected the attenuator gives 20 dB attenuation which decreases to 
10 and 0 dB respectively when the "3" and "1" RANGE II push-buttons are 
selected. 

The amplifier stages which follow each attenuator stage are integrated 
circuit operational amplifiers which are connected to form fast summing 
amplifiers. Overall negative feedback from the output of each amplifier 
accurately sets the gain of each amplifier to 20 dB and gives them a steep 
high frequency roll off at 0.5 MHz. 

The output of the second amplifier stage is DC coupled to the Meter 
Circuit and AC coupled to the AC OUTPUT socket of the 2425. At the AC 
OUTPUT socket the amplifier has an output impedance of approximately 
100 nand is short circuit protected. The maximum output voltage available 
at the AC OUTPUT is 4.46 V peak into a 2 kQ load, whilst the output 
voltage corresponding to full scale deflection on the indicating meter is 1 V 
RMS. 

4.2. METER Cl RCUIT 

4.2.1. Input Section 

As with the AC Amplifier, the Meter Circuit's Input Section is AC cou
pled via one of two separate coupling time constants which may be selected 
using the METER DAMPING switch. The Input Section consists of two 
integrated circuit operational amplifiers which are used as a buffer amplifier 
and inverter stage to split the output signal from the AC Amplifier into two 
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components, one in-phase with the input to the 2425, the other 180° out of 
phase. The in-phase component is provided by the buffer amplifier which 
gives the Meter Circuit a high input impedance and thus helps to prevent 
loading of the AC Amplifier's output. To obtain the out of phase compo
nent, the in-phase component from the output of the buffer amp I ifier is 
applied to the inverter. Both the buffer amplifier and the inverter are unity 
gain stages and therefore the two signals have the same amplitude. 

4.2.2. RMS Rectifier 

Circuits for extracting the RMS value of a signal consist in principle of 
squaring, averaging and root extraction sections as shown in Fig.4.2a. The 
Briiel & Kjrer RMS circuits, however, modify this general principle by feed
ing back the voltage on the averaging capacitor to produce a variable squar
ing characteristic as in Fig.4.2b, and thus remove the necessity for a square 
root operation. To illustrate this principle a schematic diagram of the RMS 
circuit of the 2425 is shown in Fig.4.3. 

The in-phase and out of phase signals from the Meter Circuits Input 
Section are applied separately to two rectifying diodes 0 1 and 0 2 of the 
RMS Rectifier, which are biased off by a voltage on the averaging capacitor 
CA. When the signal level at either of the rectifier's inputs exceeds the level 
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Fig.4.2. Principles of RMS Rectifier circuits 
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Fig.4.3. RMS Rectifier circuit of the 2425 

of the averaging capacitors bias the diodes 0 1 and D2 will conduct. If the 
instantaneous signal level is increased further, the rectifier current will rise 
linearly to charge the averaging capacitor via the resistor R1 and to raise the 
voltage levels at the junctions of the resistance chain R5 _8 . The resistance 
chain determines the instantaneous signal level for which the diodes 0 3 _5 
will conduct. As each diode conducts., the value of the averaging capacitors 
charging resistance, set by R1 _4 , is reduced, causing the slope of the rectifier 
current v. instantaneous input voltage curve to increase. The magnitude of 
the resistors can be selected to form a parabola, which is the characteristic 
required from the squaring circuit. Fig.4.4 illustrates this principle if the full 
scale deflection curve is considered, for which the slope of the inclined line 
is due to the resistor R1, (see Fig.4.3). As the diodes 0 3 _5 switch in parallel 
resistors, so the slope of the inclined line will be increased in a series of 
limbs to improve the approximation to the ideal parabola at high instantane
ous values of the input voltage. The three diodes 0 3 _5 , plus the rectifying 
diodes 0 1 and 0 2 provide a total of five limbs on the parabola approxima
tion permitting the rectifier to measure signals with a crest factor up to 5 
with an accuracy of 0.5 dB. 

As the charge on the averaging capacitor is changed, so is the voltage 
across the averaging capacitor. This alters the bias applied to the diodes, 
resulting in a displacement of the RMS Rectifier's Characteristic. The whole 
effect is equivalent to a multiplication of the parabola's size by a constant 
factor equal to that by which the voltage on the averaging capacitor was 
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Fig.4.4. Current- Voltage characteristic of RMS Rectifier 

changed. From Fig.4.4 it can be seen that this corresponds to a root extrac
tion process, as the charging current is now proportional to the input vol
tage. Consequently the RMS circuit output will be linear even though the 
RMS Rectifier's instantaneous voltage characteristic is parabola. 

At the same time as the averaging capacitor CA is charged, a discharge 
current proportional to the voltage across the averaging capacitor flows 
through the averaging resistor RA. Therefore, if the voltage on the averaging 
capacitor remains constant for a period of time equal to, or exceeding the 
time constant of the averaging network (CA in parallel with RA) the charg
ing current can be considered proportional to the RMS value of the input 
voltage. 

The averaging circuit of the 2425 has two averaging time constants which 
may be selected using the METER DAMPING switch to give "Fast" and 
"Slow" meter damping characteristics. In the "Fast" mode where the lower 
limiting frequency of the 2425 is limited to 20 Hz a 0.27 second averaging 
time constant is used, whilst in the "Slow" mode where the lower limiting 
frequency is 0.5 Hz the averaging time constant used is 3.0 second. Both 
time constants are sufficiently long for averaging of signals with frequency 
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components equal to, or greater than the lower limiting frequency of the 
METER DAMPING switch mode selected, as well as to allow the indicating 
meter to register the RMS value of the signal. They are also especially 
chosen to be longer than the AC coupling time constants used in the 2425 
to ensure that the meter's damping characteristics are dependent on the 
averaging time constant and not the coupling time constant. 

To obtain a wide dynamic range for the RMS Rectifier of the 2425, 
active diodes similar to that shown in Fig.4.5 are used for 0 1_5 instead of 
the conventional types shown in the schematic of F ig.4.3. Unlike conven
tional diodes the active diodes used have a very low offset voltage and a 
good temperature stability, enabling a dynamic range of greater than 40 dB 
to be obtained. 

Fig.4.5. Schematic of one of the active diodes used in the 2425 

For further details on the operating principle of B & K RMS rectifier 
circuits as well as their differences from conventional types, the Brliel & 
Kjcer Technical Review No.1, 1969 (Impulse Noise Measurements" by C.G. 
Wahrmann) should be consulted. 

4.2.3. Peak Rectifier 

A schematic diagram of the Peak Rectifier used in the 2425 is shown in 
Fig.4.6. Unlike conventional peak rectifier circuits which measure half the 
peak to peak value of a signal it has three modes for measurement of 
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positive peak, negative peak and maximum peak values, enabling a more 
complete description to be obtained of the type of signal measured. 

To obtain the three measurement modes the Peak Rectifier uses two 
rectifying diodes D1 and D2, one of which extracts the positive signal peaks 
by rectifying the in-phase output from the input section, the other extracts 
the negative signal peaks by rectifying the out of phase signal component 
from the output of the input section. The modes may be selected using the 
METER FUNCTION push-button which connect either one (or both in case 
of "Max. Peak" measurements) of the rectified signals to a current generator 
which charges the capacitor C0 to the signal's peak value. 

At the same time as the capacitor is charged a discharge current propor
tional to the voltage across the capacitor flows through the bleed resistance 
R0 . The time taken for the peak value of the signal to decay by 0.5 dB (i.e. 
the peak measurement accuracy of the 2425) is approximately one tenth of 
the dischrage or decay time constant, which is the product of the capaci
tance of C0 and the resistance of R0 . Consequently the capacitor will hold 
the peak value of the signal to within 0.5 dB for a period equal to or less 
than one tenth of the decay time constant. Therefore, in order that the 
indicating meter of the 2425 may register the peak value of signals down to 
0.5 Hz (0.5 Hz is the lower limiting frequency of the 2425 when the "Slow" 
METER DAMPING mode is used) a decay time constant of 30 seconds is 
used in the "Slow" METER DAMPING mode. In the "Fast" METER 
DAMPING mode where the lower limiting frequency is 20 Hz a 2.7 second 
decay time constant is used permitting signals with frequencies of 20Hz or 
greater to be measured. If decay time constants other than these are re
quired then the internal time constants may be altered as described in 
section 3.7.2. 
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For measurements on single pulses, or on signals with extremely low 
repetition frequencies a "Hold" mode is provided on the PEAK HOLD 
switch which enables the meter to hold the signals peak value. In this mode 
the discharge path for the capacitor C0 , provided by the bleed resistance 
R0 is broken, enabling the capacitor to store the peak value. The decay of 
the peak value is then determined by the capacitance and leak-resistance of 
the capacitor. In the "Slow" METER DAMPING mode the peak value 
stored decays by less than 0.005 dB/second and in the fast mode by less 
than 0.05 dB/second. 

The shortest peak which may be measured using the Peak Rectifier is 
equal to, or greater than the rise time of the circuit. The rise time is the time 
taken to charge the capacitor C0 from 10% to 90% of the signal's peak 
value and is a function of the charging current produced by the current 
generator in the circuit and the capacitance of C0 , which is determined by 
the setting of the METER DAMPING switch. In the "Fast" and "Slow" 
modes the rise time is less than 50 and 500 p,sec respectively. 

4.2.4. Average Rectifier 

The Average Rectifier takes the arithmetic average of a signal. It is in fact 
the simplest of the rectifier circuits used in the 2425, but is rather more 
sophisticated than convential average measurement circuits in that it uses 
active diodes such as the type shown in Fig.4.5, to obtain a linear current/ 
voltage characteristic and a wide dynamic range. 

A schematic of the Average Rectifier used is shown in Fig.4.7. To obtain 
the arithmetic average of the input signal applied to the 2425 it rectifies the 
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lnkfrom rv -.t------ M 
Meter Circuits 
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Fig.4.7. Average Rectifier of the 2425 
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in-phase and out of phase signals from the outputs of the Meter Circuits 
input section using the active diodes 0 1 and D2 . The process of rectifying 
in-phase and out of phase signals is equivalent to full wave rectification, as 
both positive and negative cycles are combined as shown in Fig.4.7. The 
average value of the rectified signal is then obtained by applying it to the 
integrating networks at the output of the first stage of the Meter Amplifier 
which follows the rectifier circuits. The integrating networks provide "Fast" 
and "Slow" meter damping characteristics for the" Average" mode and may 
be selected using the METER DAMPING switch. For "vu" measurements 
using the Average Rectifier the "Fast" meter damping characteristic is in 
accordance with the ANSI standard C 16.5-1961. 

4.2.5. Meter Amplifier and DC Output 

The Meter Amplifier matches the outputs of the rectifier circuits to the 
indicating meter of the 2425 and provides a low impedance DC output from 
the rectifier circuits for connection of external monitoring and measuring 
instrumentation. 

To prevent loading of the rectifier outputs, a high input impedance, 
unity gain buffer amplifier is used as the first stage of the Meter Amplifier. 
In the RMS mode the output of the buffer amplifier is connected directly to 
a 6 dB amplifier which amplifies the RMS signal before applying it to the 
indicating meter. 

In the Average and Peak modes, the output of the buffer amplifier is 
connected to the 6 dB amplifier via one of two integrating networks and a 
6 dB attenuator. The integrating networks may be selected using the 
METER DAMPING switch to give Fast and Slow meter damping characteris
tics for average measurements. They also provide the necessary averaging of 
the Average Rectifier output in order to make it proportional to the arith
metic average. Since no amplification of the average and peak signals is 
required the attenuator is used to step down the signal by 6 dB before it is 
applied to the indicting meter and DC output via the 6 dB amplifier. 

The DC output of the Meter Amplifier is via the DIN socket (see 
section 3.7.1 for connections) on the rear panel of the instrument. It has an 
output impedance of less than 10 n and produces at maximum output 
voltage of 4.46 V. The output voltage corresponding to full scale deflection 
on the indicating meter is 1 V into a 2 kil load. The approximate DC offset 
voltage at the output when the INPUT of the 2425 is short circuit is 
±5mV. 
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4.3. POWER SUPPLY 

The power supply of the 2425 is designed for mains or battery operation 
and provides a stabilized+ 18 V and -18 V to supply the AC Amplifier and 
Meter Circuit of the instrument. 

For mains operation any 100- 115- 127- 150- 220- 240 Volt 50 
to 400 Hz mains supply may be used. The correct mains voltage may be 
selected using the FUSE AND VOLTAGE SELECTOR on the rear panel of 
the instrument, which connects the supply to the appropriate voltage tap on 
a mains transformer. The transformer provides two 20 V outputs which are 
subsequently rectified and stabilized to ± 18 V using two separate full wave 
rectifiers and two integrated circuit voltage regulators. The maximum power 
consumption for mains operation is approximately 9 Watts. 

For battery operation the inputs of the two integrated circuit voltage 
regulators are connected to the DIN SOCKET (see Fig.3. 12 for connections) 
on the rear panel of the instrument and may be powered using two separate 
22 to 35 Volt batteries. The maximum current consumption from each 
battery is approximately 45 rnA. 

4.4. MEASUREMENT CHARACTERISTICS 

4.4.1. Dynamic Range 

The dynamic range of the 2425 is not only determined by the various 
amplifier and rectifier sections of the instrument, but also by the setting of 
its voltage range attenuators. For AC measurements the dynamic range of 
the AC Amplifier is greater than 60 dB for the 300 V to 10 mV voltage 
ranges and for the 3 mV and 1 mV ranges is greater than 50 and 40 dB 
respectively. The overall gain of the AC Amplifier for various voltage range 
settings is given in Table 4. 1. 

w 
(!) 
z 
<( 
a: 

l"mV" 

I"V" 

''300'' "100" 

10 dB 20dB 

-50 dB -40dB 

RANGE II 

"30" "10" ''3'' "1 ,, 

30dB 40dB 50 dB 60 dB 

-30dB -20dB -10dB OdB 
072010 

Table 4. 1. Overall gain of the A C Amplifier of the 2425 as a function of 
voltage range setting 
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-30dB -20dB -10 dB OdB + 10 dB Dynamic Range of the 
RMS, Peak and Average 

I Rectifier Circuits I 

31.6 mV 100mV 
I 

316mV 1 v 3.16 v 
DC Output 

/ / 
/ / 

/ / 

-00 -20dB -10dB OdB Meter Scale (SA 0162) 

Full Scale 472066 

Fig.4.8. Dynamic range of the RMS, Peak and Average Rectifier circuits 

For DC measurements the dynamic range of the RMS, Peak and Average 
Rectifier circuits of the Meter section are given in Fig.4.8 which also gives 
the open circuit DC output voltage for different meter scale deflections. 

4.4.2. Frequency and Phase Characteristics 

The frequency and phase characteristics of the AC Amplifier of the 2425 
are shown in Fig.4.9 and 4.10 respectively. At low frequencies the charac
teristics are determined by the frequency and phase characteristics of the 
networks used to AC couple the input of the amplifier. The networks may 
be selected using the "Fast" and "Slow" modes of the METER DAMPING 
switch to give lower limiting frequencies* of 20 and 0.5 Hz respectively. 
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Fig.4.9. Frequency response of the AC Amplifier of the 2425 for the 
"Fast" and "Slow" METER DAMPING switch modes ' 

* Unlike the cut-off frequency, the limiting frequency is an arbitrary limit placed on 
a system to define its frequency response and may be defined as required. In the 
case of the 2425 the limiting frequency is the frequency at which the response falls 
by 0.5 dB or less. 
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Fig.4.10. Phase response of the AC Amplifier of the 2425 for the "Fast" 
and "Slow" METER DAMPING switch modes 

At high frequencies the frequency and phase characteristics are deter
mined by the operating characteristics of the integrated circuit operational 
amplifiers used in the AC Amplifier which give ~n upper limiting frequency* 
of 500kHz. 

When measuring high frequency signals containing many significant har
monics it is especially important to consider the upper limiting frequency of 
the 2425 as some harmonic components may be attenuated giving rise to an 
incorrect meter indication. 

4.4.3. Influence of Phase Characteristics on Measurement Accuracy 

For RMS measurements the phase response of the 2425 will not influ
ence the measurement accuracy since any change in phase relationship 
between different components of the signal will not affect its RMS value. 
This also applies for Peak and Average measurements provided that the 
signal is sinusoidal and does not contain any phase related frequency com
ponents. However, if the signal is complex and does contain phase related 
frequency components (as in the case of a square wave signal) the measure
ment accuracy will be affected. 
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0.5 Hz Square Wave 
Rise time 2 .5~-Lsec. 

1 kHz Square Wave 
Rise time 2.5 llsec. 

,---
"Overshoot' ' 

L.-

50 kHz Square Wave 
Rise time 100 n·sec. 

472070 

Fig.4. 11. Typical output waveforms from the 2425 for symmetrical 
square wave input with repetition frequencies as indicated 

To illustrate the effects of phase distortion on a complex signal typical 
output waveforms from the 2425 are shown in Fig.4.11. F ig.4.11a illustra
tes the affect of "Sag" which is due to the low frequency phase response 
(see Fig.4.10) of the 2425 causing the low frequency components of the 
signal to phase lead the fundamental. 

The amount of sag is proportional to the duration of the low frequency 
components and therefore for a repetitive square wave signals decreases as 
the repetition frequency is increased. At repetition frequencies of approxi
mately ten times higher than the lower limiting frequency of the 2425 (for 
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"Fast" 

1 MHz 

472071 

Fig.4.12. Accuracy of the peak and average indications of the 2425 (com
paired with RMS indication) for a square wave input signal. To 
avoid errors due to overshoot the rise time of the input wave
form was limited to 2.5 J.lSec, which in turn causes errors at high 
frequencies due to the waveform not being symmetrical 
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"Slow" and "Fast" meter damping modes the lower limiting frequency of 
the 2425 is 0.5 Hz and 20 Hz respectively) the influence of "sag" on a 
square wave signal is negligible and the accuracy of the Peak meter indica
tion will be within 0.5 dB of the RMS indication (see Fig.4.12). For average 
measurements the effect of "sag" on the accuracy of the meter indication is 
much less pronounced and will be within 0.5 dB of the RMS indication at 
repetition frequencies greater than the lower limiting frequency of the 
2425. 

Fig.4.11b shows the effect of "overshoot" which is due to the high 
frequency phase characteristics of the 2425 (see F ig.4.1 0) causing the high 
frequency components of the square wave signal to phase lag the fundamen
tal. For peak measurements" overshoot" can produce considerable measure
ment errors, but can be avoided by ensuring that the rise time of the signal 
is longer than 2.5 fJ.Sec. 

For peak measurements on single rectangular pulses using the Peak Hold 
mode of the 2425, the maximum peak (positive or negative) indication will 
be within 0.5 dB of the correct value provided that the pulse width is 
greater than 50 fJ.Sec in the "Fast" METER DAMPING mode and 500 fJ.Sec 
in the "Slow" METER DAMPING mode. The same accuracy may also be 
obtained for Peak Hold measurements on rectangular pulses having a repeti
tion period of 530 msec or longer in the "Fast" METER DAMPING mode 
and 16 sec or longer in the "Slow" METER DAMPING mode. However, in 
this case the pulse width must not exceed half the repetition period. 
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5. APPLICATIONS 

5.1. RECORDING 

In many cases the level of signals will vary with time and therefore more · 
meaningful results can be obtained by recording the variations. For this 
purpose either AC or DC recordings can be made using the 2425 with either 
the 2305 or 2307 Level Recorders. 

5. 1. 1. AC Recording 

For recording of continuous signals with frequency components down to 
2Hz the AC OUTPUT of the 2425 should be used. The dynamic range of 
the 2425 at the AC OUTPUT is greater than 60 dB for the 300 V to 10 mV 
ranges of the instrument and therefore the 2305 or 2307 Level Recorder 
may be used with the 50 dB, 25 dB, 10 dB or Linear Potentiometers. For 
the 3 mV and 1 mV ranges of the 2425 the dynamic range is 50 and 40 dB 
respectively. 

The instrument arrangement used for AC recording is given in Fig.5.1. 
The procedure used to set up the recording arrangement is given here with 
reference to the 2305 Level Recorder and a 50 dB Potentiometer. For use 

Signal 
to be 
recorded To AC Output 

Electronic Voltmeter 
2425 

Level Recorder 
2305 or 2307 

472076 
Fig.5.1. Instrument set-up for AC recording 
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Ewnt Marking 

Range Potlntiometer - -Drive Shaft Speed 

Drive Shoft II 

Finger WhHlZ 

161804 

Fig.5.2. 2305 Level Recorder controls 

of a 2307 Level Recorder or other recording potentiometers a similar pro
cedure may be followed. The controls of the 2305 Level Recorder are 
shown in Fig.5.2. 
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To make an AC recording proceed as follows: 

1. Connect the AC OUTPUT socket of the 2425 to the INPUT socket 
of the 2305. 

2. Fit a 50 dB Range Potentiometer to the recorder and insert Record
ing Paper QP 1102. 

3. Set the Level Recorder controls: 

POTENTIOMETER RANGE 
RECTI Fl ER RESPONSE 
LOWER LIMITING FREQUENCY 
PAPER SPEED 
POWER 
MOTOR 

"50" 
"RMS" 
As required 
As required 
"ON" 
"ON" 

4. On the 2425 set the METER FUNCTION push-button to RMS and 
the METER DAMPING switch to "Fast" for recording of frequen-



cy components down to 20Hz, or to "Slow" for frequency com
ponents down to 2 Hz. 

5. For AC recording averaging is controlled by the WRITING SPEED 
selector of the recorder. The averaging times available using this 
control of the 2305 are given in Table 5.1 for which the 100 and 
16 mm/sec writing speeds (given in bold type around the selector) 
give averaging times approximating those of the respective "Fast" 
and "Slow" METER DAMPING modes of the 2425. It should be 
stressed that the averaging times given in Table 5.1 are only approx
imate values and are valid for small signal fluctuations (± 2.5 dB) 
for signal bandwidths equal to or greater than those specified. 

6. Apply a continuous signal of constant level to the INPUT of the 
2425 and set the RANGE I and II push-buttons to obtain a suitable 
deflection on the indicating meter. 

7. Read off the number of dB (not dBm) below full scale to which the 
needle of the indicating meter deflects and subtract 10 dB. For 
example if the deflection is -5 dB (i.e. 5 dB below full scale) then 
-5 dB -10 dB equals -15 dB. 

WRITING SPEED AVERAGING TIME MINIMUM MEASUREMENT 
selector position BANDWIDTH 

mm/sec. sec. Hz 

1000 2000 0.015 400 
800 1600 0.020 200 
630 1250 0.025 135 
500 1000 0.035 100 
400 800 0.050 60 
250 500 0.090 35 
160 315 0.116 25 
100 200 0.300 15 
63 125 0.55 7 
40 80 1.0 4 
25 50 2.1 2 
16 31.5 5.7 1 
8 16 60.0 <1 

-

072011 

Table 5. 1. Averaging times available using the WRITING SPEED selector 
of the 2305 Level Recorder 
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8. Without removing the input to the 2425 calibrate the recorder's 
pen deflection. To do this adjust the INPUT ATTENUATOR and 
INPUT POTENTIOMETER of the recorder so that the pen deflec
tion below full scale on the paper corresponds to the dB value 
calculated in item 5. On the recording paper OP 1102 each thick 
line corresponds to 10 dB. 

9. Remove the calibration signal from the INPUT of the 2425 and 
apply the signal to be recorded to the same input. 

10. Set the RANGE I and II push-buttons so that the maximum deflec
tion on the meter occurs at full scale (or just above full scale as the 
recorders calibration allows 10 dB of overshoot). 

11. To start the recording press the SINGLE CHART- CONT RE
CORD push-button and whilst pressed turn it clockwise so that it 
locks in the CONT. RECORD position. 

12. To stop the recording the SINGLE CHART- CONT. RECORD 
push-button may be released by turning ·it anticlockwise to its 
SINGLE CHART position. 

For evaluation of the results the thick line immediately below full scale 
on the paper corresponds to 0 dB re the voltage range selected on the 2425. 

For further information on recording consult the instruction manual for 
the 2305 or 2307 Level Recorder. 

5.1.2. DC Recording 

The recording technique which makes the best use of the 2425's features 
is recording from the DC output. In this case the low lower limiting frequen
cy of the Slow METER DAMPING mode of the 2425 may be fully utilized 
enabling non-continuous as well as continuous signals with frequency com
ponent down to 0.5 Hz to be recorded. Also the use of the selectable 
averaging time constants (internal or external) of the RMS Rectifier of the 
2425, means that more precise averaging of signal fluctuations over the 
entire dynamic range of the RMS Rectifier (40 dB) can be achieved. 

To make a DC recording the procedure is similar to that of section 5.1.1 
except for the following amendments. The item numbers are those used in 
section 5. 1.1. 
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Signal 
to be To DC Output 

(pins 6 and 7) 
of DIN socket 

Electronic Voltmeter 
2425 

Level Recorder 
2305 or · 2307 

472078 

Fig.5.3. Instrument set-up for DC recording 

1. Connect DC output (pins 6 and 7 of the DIN socket) of the 2425 
to the INPUT socket of the 2305. 

3. Set the Level Recorder controls: 

POTENTIOMETER RANGE 
RECTI Fl ER RESPONSE 
WRITING SPEED 
POWER 
MOTOR 

"50 dB" 
"DC" 
As required 
"ON" 
"ON" 

The LOWER LIMITING FREQUENCY can be set to any value except 
200Hz since for DC operation the input signal to the 2305 is chopped at 
twice the mains frequency to convert it to AC, the lower limiting frequency 
of the input signal will not be affected in accuracy by this control of the 
Level Recorder. LOWER LIMITING FREQUENCY selection should there
fore be made on the basis of stable operation of the recorder's writing 
system. 

4. On the 2425 set the METER FUNCTION push-button to RMS and 
the METER DAMPING switch to "Fast" for recording of frequen
cy components down to 20Hz or to "Slow" for frequency com
ponents down to 0.5 Hz. 

5. For DC recording, averaging of the signal fluctuations is controlled 
by the internal averaging time constant of the METER DAMPING 
mode selected in item 4 (the internal averaging time constants are 
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0.27 and 3 seconds for the "Fast" and "Slow" METER DAMPING 
modes). However, to minimise overshoot and for the internal time 
constants to over-ride the averaging affect of the recorders writing 
system, the recorder's WRITING SPEED control should be set for 
an averaging time equal to or less than that selected on the 2425. 
The averaging times available with the WRITING SPEED control of 
the 2305 are given in Table 5.1. 

For connection of external time constants to the 2425 see section 3.7.2. 

5.2. USE AS A COMPRESSOR AMPLIFIER 

In many measurement systems where a sweep frequency generator is 
employed to drive an electro-mechanical transducer, it is often important to 
ensure that the output level (sound pressure, vibration level etc.) remains 
constant with frequency. For instance, in vibration test work where a signal 
generator is used to drive a shaker, the vibration level produced by the 
shaker is not only controlled by the amount of electrical drive produced by 
the generator, but also by the frequency response of the shaker. Mechanical 
resonances both in the shaker and in the specimen under test can produce 
exceedingly high vibration levels for a very small amount of drive and this 
could damage the shaker as well as the specimen. 

Vibration Exciter 
1025 

Electronic 
Voltmeter 

2425 

To AC OUTPUT 

Monitoring Accelerometer 

\ 

Amplified 
Oscillator 

Signal 

Accelerometer 
Preamplifier 
2624, 2625, 
2626, 4292 4801 , 4802 

Mains Voltage 
via 

Power Amplifier 

4809 or 481 0 472020 

Fig.5.4. Instrument arrangement for vibration measurements using a 2425 
as a compressor amplifier 
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To help overcome this problem the signal generators and vibration ex
citers produced by 8 & K include a compressor facility. The compressor, 
when used together with a suitable amplifier such as the 2425 and an 
appropriate measurement transducer, monitors the output of the transducer 
and provides the necessary excitation to keep its output constant by auto
matically regulating the output of the generator. The rate at which the 
compressor may follow a frequency sweep is controlled by the compressor 
speed selector of the generator. 

Two typical instrument arrangements showing the use of the 2425 as a 
compressor amplifier for vibration testing and for sound transducer meas
urements are shown in Figs.5.4 and 5.5 respectively. 

To set up a compressor loop using the 2425 as a compressor amplifier, 
proceed as follows: 

1. Connect the output of the signal generator to the electromechanical 
transducer (Loudspeaker, shaker etc), which is to be used to provided 
the necessary excitation force for measurements. If necessary connect 
the transducer via a power amplifier. 

2. If the transducer providing the excitation force is a shaker then mount 
an accelerometer to the shaker table and connect the output of the 
accelerometer to the INPUT of the 2425 via an accelerometer pre-

Loudspeaker 

@• 

-i- 1~ 1 ~·; 

; ~ ·;til---t-----=-;.t 

Beat Frequency Oscillator 
1022 or 1024 

Electronic 
Voltmeter 

2425 

Level Recorder 
Microphone to 2305-or 2307 
be measured 

Microphone Supply 
2804 or 2807 

:tt -• 

Measuring Amplifier 
2606, 2607 or 2608 

472021 

Fig.5.5. Instrument arrangement for measuring the frequency response of a 
microphone using the 2425 as a compressor amplifier 
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amplifier. To connect a miniature accelerometer cable to the 2425 a 
BNC to Micro-Cot adapter (B & K Type JP 0052) is available on sepa
rate order. 

If the transducer providing the excitation force is a loudspeaker then 
connect a microphone and preamplifier via a microphone power sup
ply to the INPUT of the 2425. To prevent delay in the function of the 
signal generator's compressor due to the speed at which sound is 
propagated, the microphone should be placed as near as possible to 
the loudspeaker and should be in a position that will not interfere 
with the sound field radiated by the loudspeaker. 

3. Connect the AC OUTPUT socket of the 2425 to the COMPRESSOR 
INPUT of the generator. 

4. With the COMPRESSOR SPEED control of the generator set to 
"OFF" set the generator to a frequency within the range of the exci
tation transducer and adjust the output level of the generator to pro
duce an excitation level which is higher than that required for meas
urements. 

5. Set the RANGE I and II push-buttons on the 2425 to obtain a suit
able deflection on its indicating meter. 

6. With the compressor voltage control of the generator turned to maxi
mum (fully clockwise), select a suitable compressor speed (see 
Table 5.2) for the lowest sweep frequency to be used for measure
ments and set the COMPRESSOR SPEED control of the generator to 
this value. 

Lowest Frequency of COMPRESSOR 
chosen sweep range Hz SPEED dB/sec. 

5 10 
30 30 

100 100 
300 300 

1000 1000 
3000 3000 

072012 

Table 5.2. Compressor speed setting for a 8 & K signal generator or vibra
tion exciter as a function of the lowest sweep frequency 
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7. Adjust the COMPRESSOR VOLTAGE control of the generator so 
that the 2425 indicates the required excitation level to be used for 
measurements. To check that the compressor system is properly set 
up, gradually turn up the generator's output voltage control to its 
maximum. There should be no change in the excitation level. 

For further information on the compressor facility of B & K signal gener
ators and vibration generators, refer to the relevant instruction manuals for 
these instruments. 
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6. ACCESSORIES 

6.1. INPUT TRANSFORMER Tl 0001 

For voltage or VU measurements with the 2425 on balanced lines, or 
balanced amplifiers, it is necessary to use the Input Transformer Tl 0001 
which is available from B & K on separate order. 

The transformer (see Fig.6.1) provides a balanced input to the 2425 
which is symmetrical with respect to ground. Using the INPUT IMP. switch 
of the transformer, input impedance of 20 kil or 600 n can be selected. A 
third position of the switch enables the mid point of the balanced inputs to 
be connected to the transformer's casing. 

Output 

Fig.6.1. The Input Transformer Type Tl 0001 

To ensure correct loading of the transformer's secondary when its output 
is connected to the INPUT of the 2425 the transformer is provided with a 
25 kil load which may be selected using its INT. LOAD switch. 

The frequency and phase characteristics of transformer are shown in 
Figs.6.2 and 6.3 respectively, whilst the maximum input voltage which can 
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Fig.6.2. Frequency characteristics of the Input Transformer Tl 0001. The 
dashed curve shows the effect on the low frequency characteristics 
of the transformer when a 1 J.lF capacitor is connected in series 
with each of the balanced inputs 
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Fig.6.3. Phase characteristics of the Input Transformer Tl 0001 

be applied for different signal frequencies is shown in Fig.6.4. If signals 
containing a DC component are to be measured then a 1 J.J.F capacitor 
should be connected in series with each of the transformer's balanced inputs 
for DC blocking purposes. 
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Fig.6.4. Maximum input voltage of the Input Transformer Tl 0001 



7. SPECIFICATIONS 

AMPLIFIER RESPONSE: 

Measuring Range: 

Frequency Range: 
Meter Damping "Slow": 

Meter Damping "Fast": 

Phase Deviation: 

Total Amplification: 

INPUT: 

Input Impedance: 

Maximum Input Voltage 
for V ranges 

for m V ranges 

ATTENUATOR RANGE: 

RANGE SELECTOR I 

1 mV to 300 V RMS for FSD on meter 
display 

0.5 Hz to 500 kHz ± 0.5 dB 
2 Hz to 200 kHz ± 0.2 dB 

10Hz to 500kHz ± 0.5 dB 
20 Hz to 200 kHz ± 0.2 dB 

±5° between two instruments in the 
1 Hz to 50 kHz range with Meter Damp
ing set to "Slow" 

60dB 

1 Mn in parallel with 47 pF 

250 V DC 
380 V RMS 
600 V Peak 
250 V DC 
80 V RMS 

0 and -60 dB corresponding to mV and 
V range respectively 
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RANGE SELECTOR II 

Total Attenuation 

Accuracy 

RECTIFIER CHARACTERISTICS: 

RMS: 
Dynamic Range 
Crest Factor Capability 

Accuracy 

Averaging Times 

PEAK: 

Indication 

Dynamic Range 

Accuracy 

Rise Time 

Decay Time 

60 

0 to -50 dB in 10 dB steps correspond
ing 1 - 300 mV or to 1 - 300 V with 
Range selector I set to mV or V respec
tively 

110 dB from gain of 60 dB 

Better than 1% 

>40dB 
5 ( 14 dB) ± 0.5 dB at 1 dB below full 
scale on the meter. 
± 0.5 dB from 10 dB above to 20 dB 
below FSD 
± 1 dB from 20 to 30 dB below FSD 
~ 270 msec and 3 sec. respectively for 
"Fast" and "Slow" Meter Damping. 
With an external capacitor the averaging 
time may be increased by 1 sec. for 
every 2.5 J.lF added 

+ Peak, -Peak, Max. Peak and Peak 
Hold 

>40dB 

±0.5 dB from 10 dB above to 20 dB 
below FSD 
± 1 dB from 20 to 30 dB below FSD 

<50 f.lseC with "Fast" Meter Damping 
<500 f.lSec with "Slow" Meter Damping 

2.7 sec with "Fast" Meter Damping 
30 sec with "Slow" Meter Damping. 
With external capacitor, the decay time 
may be increased by approximately 
10 sec. for every 2.5 J.lF added. 



Peak Hold Decay 

AVERAGE: 

Indication 

Dynamic Range 

Accuracy 

OUTPUTS: 

AC: 

Output Voltage 

Maximum Output 

Output Impedance 

DC: 

Output Voltage 

Maximum Output 

Output Impedance 

<0.05 dB/sec with "Fast" Meter Damp
ing 
<0.005 dB/sec with "Slow" Meter 
Damping 

Average with Fast and Slow Meter 
Damping. 
Average Fast mode in accordance with 
ANSI Standard C 16.5 - 1961 for VU 
measurements. 

>40dB 

±0.5 dB from 10 dB above to 20 dB 
below FSD. 
± 1 dB from 20 to 30 dB below FSD 

1 V RMS ± 2% corresponding to FSD 

4.46 V peak into 2 k.Q//200 p F 

100 n approximately 

1 V ± 2% corresponding to FSD into 
2kQ 

3.16 v 

10 n approximately 
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SIGNAL TO NOISE RATIO: 

Measurement Range 

10 mV to 300 V >60 dB 

3mV >50dB 

1 mV >40dB 

STASI LITY: Better than 0.2% for ± 10% change in 
supply voltage 

WARM-UP TIME: 20 sec 

OPERATING TEMPERATURE: 5 to 40oc (41o to 1Q40F) 

HUMIDITY RANGE: 0 to 90% relative humidity 

POWER REQUIREMENTS: 

Mains supply 

Voltage 

Consumption 

External Battery Supply 

Source 

Consumption 

DIMENSIONS AND WEIGHT: 

Cabinet Type A: 
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100, 115, 127, 150, 220, 240 Volts 
± 10%50 to 400Hz 

9 Watts 

Two 22 to 35 V batteries 

45 rnA/battery 

Height 14.2 em (5.5 in) 
Width 14 em (5.5 in) 
Depth 22.5 em (9 in) 
Weight 2.1 kg (4.6 lbs) 



ACCESSORIES INCLUDED: 

1 x AN 0005 (or AN 0006) 

1 X SA 0162 

1 x JP 0703 

2 x JP 0035 

ACCESSORIES AVAILABLE: 

SA 0163 
SA 0168 

Mains Cable European (or American) 

Voltage and dB scale (mounted in in
strument on delivery) 

7 pin plug (DIN Type) 

Coaxial plug (BNC Type) 

dBm scale 
"vu" scale for volume measurements 

Scales can be custom made to order. 
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BROEL & KJJCR instruments cover the whole field of sound and vibration 
measurements. The main groups are: 

ACOUSTICAL MEASUREMENTS 
Condenser Microphones 
Piezoelectric Microphones 
Microphone Preamplifiers 
Sound Level Meters 
Precision Sound Level Meters 
Impulse Sound Level Meters 
Standing Wave Apparatus 
Noise Limit Indicators 
Microphone Calibrators 

ACOUSTICAL RESPONSE TESTING 
Beat Frequency Oscillators 
Random Noise Generators 
Sine-Random Generators 
Artificial Voices 
Artificial Ears 
Artificial Mastoids 
Hearing Aid Test Boxes 
Audiometer Calibrators 
Telephone Measuring Equipment 
Audio Reproduction Test Equipment 
Tapping Machines 
Turntables 

VIBRATION MEASUREMENTS 
Accelerometers 
Force Transducers 
Impedance Heads 
Accelerometer Preamplifiers 
Vibration Meters 
Accelerometer Calibrators 
Magnetic Transducers 
Capacitive Transducers 
Complex Modulus Apparatus 

VIBRATION TESTING 
Exciter Controls- Sine 
Exciter Controls -Sine - Random 
Exciter Equalizers, Random or Shock 
Exciters 
Power Amplifiers 
Programmer Units 
Stroboscopes 

STRAIN MEASUREMENTS 
Strain Gauge Apparatus 
Multi-point Panels 
Automatic Selectors 

MEASUREMENT AND ANALYSIS 
Voltmeters and Ohmmeters 
Deviation Bridges 
Measuring Amplifiers 
Band-Pass Filter Sets 
Frequency Analyzers 
Real Time Analyzers 
Heterodyne Filters and Analyzers 
Psophometer Filters 
Statistical Distribution Analyzers 

RECORDING 
Level Recorders 
Frequency Response Tracers 
Tape Recorders 

DIGITAL EQUIPMENT 
Digital Encoder 
Digital Clock 
Computers 
Tape Punchers 
Tape Readers 

B RilE L & K'-'.tER 
DK-2850 Nrerum, Denmark. Teleph.: (01) 80 05 OQ_ Cable: BRUKJ.A., Copenhagen. Telex: 15316 
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