
FEATURES: 

• Frequency range: 2 Hz to 
200 kHz 

• Linear and logarithmic 
frequency scales 

• Voltage controlled tuning 

• 6 se!ectable bandwidths 
(3,16 to 1000Hz) 

• 7 selectable averaging 
times (0, 1 to 100 s) 

• Dynamic range > 85 dB 

• Distortion < 0,01 % 

• Built-in slave generator 
(BFO) 

• Digital read-out of tuning 
and BFO frequency 

• B & T programs and 
automatic bandwidth 
compensation for power 
spectral density 
measurements 

• Output for exact frequency 
marking in connection 
with recorder 

• Interchangeable meter 
scales 

• Automatic range indication 
on meter 

• DC output with 60 dB 
dynamic range 

• Lin to log converter 
providing logarithmic 
meter deflection and DC 
output 

• Built-in A, B, C, D filters 
for precision sound level 
measurements in 
accordance with IEC 651 
Type 1 
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USES : 

• Frequency analysis from 
2 Hz to 200 kHz 

• Frequency response 
measurements 

• Power spectral density 
measurements 

• Vibration and sound 
investigations 

• Electroacoustical 
measurements 

• Distortion measurements 

type 2010 

Heterodyne Analyzer 
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The Heterodyne A nalyzer Type 
2010 is a cons tant bandwidth nar­
row band frequency ana lyzer cover­
ing the fre quency range 2 Hz to 
200 kHz in th ree logarithmic or lin­
ear ranges w it h bandwidths se lec­
tabl e fr om 3 , 1 6 to 1 000 Hz. The an­
ana lyzer also con t ain s a beat fre ­
quency oscillator (BFO), the fr e­
qu ency of w hi ch is synchro nized 
w ith the tuning freq uency of the an­
alyzer . The enti re fi lter section can 
be sw itched out of circu it thus al­
low ing the instrum ent to be used as 
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a voltmeter and wideband amplifier 
as- we ll as allow ing external filters 
to be connected . The tuned -in fre­
quency can be read-off the large 
main frequency scale (lin and log 
calibration) and on a 6 digit 7-segment 
display. There are a number of pro­
grams in which the bandwidth and 
meter rectifier time constant are 
controlled as a fun ction of fre­
que ncy , and a bandwidth compensa ­
tion has been included for power 
spectral density measur ements. 

The measured signal is rectified 
in a true RMS rectifi er with a dy­
namic range of 60 dB and capability 
of handling signals wi th crest fac­
tors up to 5 . The indi cating meter 
has interchangeable scales and di­
rect indication of mea suring range. 
Other features included are: AFC cir­
cu it for easy tuning to signal peaks, 
compressor circuit for automatic 
control of oscillator output voltage 
in feed -back loops, remote control 

facilities for frequency sweep , band­
width and time constant, built- in A , 
8, C, D weighting network s for 
so und level measurements , built-in 
powe r supply for condenser micro ­
phone assemblies, output for recor­
ders, and built-in lin-log conv erter 
giving lin or log scaled meter read­
ing and DC output signal. 

To obtain a graphic representa­
ti on of the frequency analysis the 
2010 can be synchronized with a 
Level Recorder Type 2307 or 2309, 
or an X-Y Recorder such as Type 
2308. Both mechanical and electri­
cal synchronization is possible with 
Type 2307. 

The 201 0 operates as an auto­
matic tracking analyzer in the fre­
quency range 20 Hz to 200 kHz 
whe n tuned from the Tracking Fre­
quency Multiplier Type 1901 . This 
inst rument locks onto and tracks 
the fundamental or a harmonic of 

practically any type of periodic wave­
form. 

The 2010 will also operate as an 
automatic tracking analyzer to ­
gether with the Distortion Measure­
ment Control Unit Type 1902 for 
swept measurement of non -linear 
distortion in the range 2 Hz to 
200 kHz. This instrument consists 
of a two-tone generator providing 
test signals for the measuring ob­
ject . and a frequency synthesizer 
providing a control signal to tune 
the 201 0 . The 1902/2010 mea­
sures harmonic , difference -fre ­
quency and intermodulation distor ­
tion to DIN and IEC standards and 
difference-frequency and intermodu­
lation distortion according the CCIF 
and SMPTE methods, respectively . 
Distortion components up to fifth or­
der can be continuously tracked typi ­
cally down to -80 dB. For furth er 
information on this instrument see 
separate data sheet . 
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Description 
The block diagram of th e 2010 

shown in Fig . 1 is descr ibed in th e 
fo llowing text . 

The signal to be ana lyzed is fed to 
the fir st mix er stage vi a the input at­
tenuator and amplifi er . In th e mix er 
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Compressor Input 

Fig.1. Block diagram of 2010 

1t 1s mixed with the signal from the 
volta ge controlled oscillator (VCO). 
Th e fr equency of thi s signal is adjus­
tab le in th e range 1, 2 MH z to 
1,0 MH z in order to give a 1,2 MHz 
signal after mixing with the signal 
to be analyzed . From the fir st mixer 

140 165/1 

the signal is fed to the 1, 2 MHz 
band -pass filter and to the seco nd 
mix er . The frequen cy of th e sign al 
is here tran sfo rmed to 30 kHz by 
mixing with a 1,23 MHz signal. The 
30 kHz signal is fed to the 30 kHz 
band -pass filter where the 1 000 Hz 



and 31 6 Hz bandwidths are ob­
tained. 

Further th e signa l is fed either to 
the selector circuit or. if narrow er 
bandwidths are desired, to the third 
mixer. The frequ ency of the signa l 
is transformed in this mixer to 
750 Hz by mixing with a 30, 75 kHz 
signal. 

The 750 Hz signal is fed to the 
750 Hz band -pass filter wh ere the 
bandwidths in the range 1 00 Hz to 
3, 1 6 Hz are obta in ed. From the 
750 Hz filter the signal is fed to the 
output section via a selector circuit 
for the A, B, C and D weighting and 
bandwidth compensation networks . 
From the output amplifier the signa l 
is fed to th e RMS rectifier , where 
different averaging times and a lin ­
ear or logarithmic respon se can be 
selected and further to the meter 
where the level of the input signal 
is indic ated . 

The signal is also available at th e 
recorder output. A selector offer s 
the choice of an AC. line ar DC or lo­
garithmi c DC signal. 

The analyzer is connected to the 
BFO via the Voltage Controll ed Os­
cill ator. The sign al from the VCO 
which is fed to th e first mixer is 
also fed to th e BFO where it is 
mixed with a 1, 2 MH z signal to g ive 
a sinu soidal output signal w ith a fre­
quency correspo nding exactl y to the 
tunin g fr equency of the ana lyzer. 
The level of thi s s ignal can be con ­
trolled automatic ally by means of 
th e compressor cir cuit with var iable 
compress ion speeds. 

Input Section 
The input section has a dir ect in­

put (standa rd B & K input socket) 
and a B & K seve n pin sta ndard mi ­
crophone input socket containing the 
necessa ry power connections for 
B & K microphon e preamplifiers and 
condenser microphones. Via the in ­
put att enuator having a rang e of up 
to 90 dB attenuation th e signa l is 
fed to the low noise and low distor ­
tion inpu t ampli fier whe re it is am ­
plifi ed 40 dB. For calibration pur ­
poses the amp lif ier has a co ntinu­
ously variable gai n control settin g 
w ith a range of 10 dB . From the in ­
put amplifi er th e signal is fed to th e 
output fo r external filt er , th e selec­
tor cir cuit and th e first mixer. An 
overload indi cator is connec ted to 
the amplifi er. 
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Fig . 2. Typica l filter character istics of the filter section 
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Fig .3. Top of th e fi lte r charac t er isti c showing the eff ective noise bandwidth (3.5 dB) and the 
3 dB bandwidth. Th e relat ion betwe en th e two is th e following: 3 dB bandwidth = effec ­
tive nois e bandwidth x 0 ,96 

Filter Section 
The fil te r sect ion of the 201 0 con­

sists of thr ee mixers w ith co rres­
ponding band-pass filters providing 
thr ee int ermed iate frequencies of 
1,2 MH z, 30kH z and 750H z. The 
six constant bandwidths in the 

range 3 , 16 Hz to 1 000 Hz are ob­
tained in the band -pass fil te r sec­
tions wh ich are doub le 2 pole but­
terw orth networks. Th e f ilt ers fea­
ture low distortion and high dy ­
nami c ra nge . Fig.2 shows th e filt er 
characte ri st ics of t he networks. 
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Fig .4 . View of rear panel of 2010 showing the va riou s input and output sockets 

The filter section also comprises 
A. B. C and D weighting networks 
for sound level meas urements and 
bandwidth compensation according 
to 1 /v B for power spectral density 
measurements. The f i lter section 
can be by-passed to obtain a linear 
response, and sockets are provided 
for connection of other fi lters . For 
connection of Hetero dyne Slave Fil­
ter Type 2020 the necessa ry con­
trol signals are ava ilable at the ap­
prop riat e soc kets at th e rea r of the 
Analyzer. 

Outpu t Amplifier 
The filt er secti on is terminated by 

an output amp lifi er with a gain of 
80 dB and an attenuator with a 
range of 60 dB in 10 dB steps. Over­
load is indi cated by the overload in ­
dicator. 

Meter and Output C ircuit 
The 2010 is equipped with a true 

RMS rectifi er circuit. It has a lin ear ­
ity within ± 0,5 dB for s ignal s with 
cres t factor s up to 5. The dyn am ic 
range is 50 dB ( 60 dB for crest-fac­
tor 1 .4) and the rectifier features se­
lectab le averag ing ti mes in th e 
range 0. 1 s to 100 s . The mete r 
has a fast and a slow mode as stan ­
dardized for sound level meters . 
The meter can be sw itched between 
the output of the ana lyzer and the 
BFO. Connected to the BFO th e me­
ter will indicat e th e electromotiv e 
force of the output signal in th e at­
tenuator mode (600 0 ) and th e ac-
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tual voltage on the output when the 
BFO is in the direct output mode 
(50) . 

Moreover, a linear to logarit hmic 
co nverter can be switched into cir­
cuit to give the meter a logarithmic 
respo nse in addition to th e lin ear. 

The 201 0 also prov ides for the 
conn ection of a recorder. The out­
put s ignal can be taken either from 
th e AC signa l at the output ampli­
fi er or from the rect ifier. giving a lin ­
ear or a logarithmic DC signal. 

B & T Programs - Contro l C ircuit 
A unique feature inc luded for 

power spect ral density measu re­
ments is th e B & T program se lector 
circu it. This allows a numb er of pro­
grams to be chosen in which the 
bandwidth B of the analyzer and th e 
averag ing time T of th e rect if ier are 

Pos. 1. 

Position of 

automatically cha nged with the tun­
ing frequency. 

By increas ing the bandwidth with 
increasing frequency a high scan­
ning speed can be chosen. By simul ­
taneo usly cha ng ing the ti me con­
sta nt an equa l statistica l confide nce 
ove r th e ent ire freque ncy ra nge is 
ma intain ed . 

Th e B & T programs can also be 
remote ly con tro lled. 

The follow ing modes are avai l ­
able : 

Pos. 1. T constant - B var iable. 
Whe n T is constant. the va lue can 
be se lected in th e rang e 0 . 1 s to 
1 00 s with th e kn ob " Effective Av er­
ag ing Time T" . The bandw idth w ill 
vary w ith th e sett ing of the tu ni ng 
freque ncy knob on th e fr equ ency 
scale according to the table below. 

bandwidth selector Automatically selected bandwidth in Hz 

1000 Hz 3, 16 10 31,6 100 316 1000 
316 Hz 3. 16 3 . 16 10 31,6 100 316 
100 Hz 3.16 3. 16 3, 16 10 31,6 100 

3 1.6 Hz 3 , 16 3 , 16 3.16 3 , 16 10 31.6 
10 Hz 3 , 16 3, 16 3, 16 3, 16 3 , 16 10 

3, 16 Hz 3.16 3, 16 3, 16 3, 16 3 .16 3 , 16 

Sw itch-o ver 
Frequency Hz 63 200 630 2k 6,3k 
(x 1. log sca le) 

Switch-ove r frequen cies xO. 1, x 1 and x 10 according to range 



Pos. 2. 

Position of time 
constant selector Automatica lly se lected averaging time (s) 

0, 1 s 30 10 3 1 0 ,3 0 , 1 

0,3 s 100 30 10 3 1 0,3 

1 s 100 100 30 10 3 1 

3 s 100 100 100 30 10 3 

10 s 100 100 100 100 30 10 

30 s 100 100 100 100 100 30 

100 s 100 100 100 100 100 100 

Switch-over 
Frequency Hz 63 200 630 2k 6 ,3k 

(x 1. log sca le) 

Switch-ove r frequencies xO, 1, x 1 and x 1 0 according to range 

Pos. 3. 

Position of 
bandwidth selector Automatica lly selected bandwidth in Hz 

1000 Hz 31 ,6 100 3 16 1000 
3 16 Hz 10 31 ,6 100 316 

100 Hz 3, 16 10 31,6 100 
31 ,6 Hz 3. 16 3.16 10 31,6 

10 Hz 3. 16 3 . 16 3.16 10 

3, 16 Hz 3 . 16 3. 16 3.16 3, 16 

Posit ion of averaging 
time selector Automatically selecte d averaging time in s 

0 . 1 s 3 1 0 ,3 0 , 1 
0 , 3 s 10 3 1 0 ,3 
1 s 30 10 3 1 
3 s 100 30 10 3 

10 s 100 100 30 10 
30 s 100 100 100 30 

100 s 100 100 100 100 

Sw itch-over 
frequency Hz 63 630 6,3k 
(x 1. log scale) 

Switch-over frequ encies xO, 1, x 1 and x 1 0 according to rang e 

Pos. 4. 

Position of 
bandw idth selector Automatically selected bandwidth in Hz 

1000 Hz 100 316 1000 
316 Hz 31 ,6 100 316 
100 Hz 10 3 1 ,6 100 

31,6 Hz 3 , 1 6 10 3 1,6 
10 Hz 3.1 6 3, 16 10 

3, 16 Hz 3, 16 3. 1 6 3, 16 

Posit ion of time 
constant selector Automati cally selected averaging t ime in s 

0 , 1 s 1 0 ,3 0, 1 
0 ,3 s 3 1 0,3 
1 s 10 3 1 
3 s 30 10 3 

10 s 100 30 10 
30 s 100 100 30 

100 s 100 100 100 

Switch-over 
frequency Hz 200 2k 
(x 1, log sca le) 

Switch-over frequ~ncies xO, 1, x 1 and x 10 according to range 

Pos . 2 . B constant - T variable . 
B is constant at the value selected 
with the knob "Selectivity Contro l" 
in the rang e 3 , 1 6 Hz to 1 000 Hz. 
Th e ave raging time wil l vary with 
the tuning frequency according to 
the table. 

Pos . 3. B variable - T va riable . B 
x T constant. B and T can be se­
lected in such a way that the pro­
duct B x T is kept constant accord­
ing to th e tab le. 

Pos. 4 . - B and T can be se­
lected so that the prod uct B x T is 
kept constant according to the 
tab le. Different switching frequen­
cies have been chosen as compared 
to position 3 . 

Pos. 5. - B and T are constant. 
Th e va lues are those chosen by the 
setting of the corresponding knobs . 

Internal Signal Section 
Th e int erna l signal section pro ­

vides the necessary signa ls at cor­
rect frequencies which are needed 
for th e various circuits of the instru ­
ment. In order to obtain max imum 
fr equency stab ility the section is 
based on a crysta l para lle l reson ­
ance type osci llator which gener ­
ates a signa l of 960 kHz . This sig ­
nal is converted into a 1,23 M Hz 
signal for the second mixer stage 
and the VCO, 1,2 MHz for the BFO, 
1 ,08 MHz for the fr equen cy conver­
ter of th e VCO, 1 20 kHz fo r the fre ­
qu ency counter , 30, 75 kHz for th e 
third mi xer stage and 1 2 kHz for the 
fr equ ency counter. 

Vo lt age Co nt rolled Osc ill ato r 
(VC O ) 

Th e VCO which makes the 2010 
w ell suited for externa l control and 
programming supplies th e variab le 
fr equency signal for the first mixer 
stag e and for the BFO . The contro ll ­
ing DC voltage is supp lied either 
from a pot entiometer connected to 
the shaft in the centre of th e main 
fr equency sca le or from an externa l 
sourc e for remote contro l of the fre­
quency sweep. Th e DC signal is 
eith er fed directly to the osc ill ator 
circuit giving a linear sweep or via a 
l inear to logarithmic co nverte r re­
sulting in a logarithmic sweep. 
When a varying DC contro l voltage 
is applied th ere will be a delay in 
th e fr equency change of the output 
signal corresponding to 1,5 ms. If . 
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for inst ance, th e regulatio n vo lt age 
changes at a rate corresponding to 
100 Hz/ s the signa l fr eque ncy wi ll 
be 1, 5 x 10- 3 x 100 = 0, 15Hz 
" behin d". The sett ling down time of 
the VCO is 30 ms . In addition to 
these contro l voltages the output fre­
quency of the VCO can also be con­
tro lled by an AFC ci rcuit which can 
be switched into operation in con­
nection with the four narrow er 
bandwidths of th e analyzer . In order 
to cover the necessa ry freque ncy 
range the output signa l from the 
VCO. which covers the range from 
1,2 MHz to 1,0 M Hz (output range 
0 to 200 kHz) , is fed to two conver­
ters which each decrease the range 
by one decade. The f irst converter 
has a range of 1,2 MHz to 
1, 1 8 MHz (output range O to 
20 kHz) and the second has a range 
of 1,2 MHz to 1, 198 MHz (output 
range of O to 2 kHz). In this way the 
same relative frequency stability is 
obtained in all three rang es. 

Freq uency Counter 
A counter circuit measures the 

frequency of the signal generated 
by the voltage-contro ll ed oscillator 
and disp lays it on the built-in six di -

Examples of Use 
Measurements on Hi-F i Amplifiers 

The Heterodyne An alyzer Type 
2010 is an excellent measuring 
tool for performing a wide range of 
measurements on high fidelity am­
plifiers . Fig.5 shows an examp le of 
such a set-up where a Level Recor­
der Type 2307 is used to obtain a 
graphical representation of the 
measurements . 

A frequency respons e measur e­
ment can be made wit h the switch 
in position " 1 ". In pos ition " 2", si­
mu ltaneous measurement of hum, 
noise. and cross -talk can be carried 
out. The recording in Fig.6 is made 
with the switch in positi on "2" . The 
hum content is seen to be dominant 
at 50 Hz and 1 50 Hz. Outside these 
fr equencies the noise content is no ­
ti ced at the lower and middle fre ­
quencies while at hig her frequen ­
cies the cross- talk becomes the 
most prevalent component. 

Frequency Response Recording at 
Low Levels 

Fig. 7 shows t he frequency re-
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"Pull-in" range in Hz (Limit 0,5 dB error in level) 

~ 3, 16 Hz 
g 

X 0, 1 10 
X 1 10 
X 10 10 

" Pull-in " speed in Hz/ s 

~ 3, 16 Hz 
g 

X 0, 1 1 
X 1 1 
X 10 1 

git 7-segment display. The count ing 
time is selected with the three-posi­
tion COUNTING TIM E selector in its 
two first positions and is eithe r 
0, 1 s or 1 s. In the third position 
th e analyzing frequency of the ana l­
yzer section is displayed when this 
is externally tuned . The counting 
tim e in this position is 1 s . A spe­
cial output from the counter is avail­
able for control of an event marker 
on recorder s, and a switch on the 
back panel gives the choice of 
marker pu lses in the range 1 Hz to 
1 0 kHz depending on frequ ency 
rang e setting . 

Heterody ne Analyzer 2010 

Signal to be analyzed 

10 Hz 31 , 6 Hz 100Hz 

- - -
100 100 -
100 1000 1000 

10 Hz 3 1, 6 Hz 100 Hz 

- - -
20 20 -
20 200 400 

Aut omatic Freq uenc y Contro l 
(AF C) 

The Ana lyzer is equipped with an 
AFC phase detector circuit control ­
ling the Voltage Controlled Osci ll ator 
and there by the tuning of the instru ­
ment. The AFC circuit is active in 
the four lower bandwidths (3 , 16 to 
1 00 Hz). This circuit is intended to 
be used when measurement is car ­
ried out on a signa l of varying fr e­
quency . In the tables above, the fre­
quency range and the speed of 
" Pull -in" are given as a funct ion of 
the set bandwidth and the fre ­
quency range used . 

2 

1133011, 

Fig.5 . Example of set -up for measurement s on Hi -Fi stereo amplifiers 
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Fig .6 . Simultaneou s recording of hum, noise . and cross -talk 



sponse of a mini shaker (4810) 
driven by th e BFO output of the 
20 10 at a low vibration level. 

The upper curve was recorded 
with the analyz er in the linear 
mode. It shows that the signal level 
is of the same magnitude as th e 
background noise and cannot be re ­
corded w ithout using nar row band 
analysis . The lower curve shows 
the same signal recorded with th e 
analyzer in the selective mode 
(3 , 1 6 Hz bandwidth). Only the fun­
damental originating from the BFO 
is recorded , thus the influence of 
noise. spurious v ibration and har ­
monic distortion is rejected . 

Frequency Ana lysis of Mechanical 
Vibrations 

The 2010 find s wide appli cation 
in the field of mechanical vibration. 
Fig. 8 shows a set-up for analy sis of 
mech anic al vibratio ns . 

The tran sducer, w hich is m ount ed 
on the part of the structure (an 
electric motor) w here the v ibr ation 
is to be measured, picks up the 
acceleration and converts it to an 
electrical signal which is fed to the 
Conditioning Amplifier 2626 for 
amplifi cation. The 2626 is a pream ­
plifier of the charge type, which 
means that it measures the change 
in charge appea ring over the tr ans­
ducer. As the 2626 is only sens iti ve 
to charge changes th e co nnect ing 
cable between the transducer and 
the preamplifier may be of co nsider­
able length . From the preamplifier 
th e amplified signal is fed to the 
input of the 2010 for analysis. 

In con nectio n with th e recording 
in Fig.9 a bandwidth of 10 Hz and a 
frequency range of 20 Hz to 20 kHz 
was chosen. The Leve l Recorder 
2307 which was conne cted to the 
20 10 by a flexible shaf t supp lied 
th e driv e for the frequen cy sweep . 
The range pote nti ome ter of the re­
corder was a 7 5 dB pot enti omete r. 
The curve record ed shows that th e 
acceleration is greatest aro und 
40 Hz with add iti ona l peaks aro und 
1 00 Hz and 300 Hz. 

In order to make a detailed inves­
tigation of the peak appearing at 
300 Hz the setting s of th e 201 0 and 
the recorder 2307 were changed . 
The bandwidth was cha nged to 
3. 1 6 Hz to get as accur ate a fre ­
quency determination as possible , 
the frequency range was changed 
to the 2 Hz to 2 kHz range in order 
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to get the curv e en larged in the X-di ­
rect ion , and the range potentiome­
ter of the recorder was cha nged to 
50 dB in order to have t he curve en­
larged in the Y-direction. The fr e­
quency marker function was incor­
porated as use was in this case 
made of un calibr ated pape r . The 
marker ci rcu it , which is connected 
w ith the digital display circuitry was 
set to give an impulse for every 
1 0 Hz. As can be see n from th e re­
cording in Fig . 1 0 the marke r on th e 
recorder was activated by the 
marke r circuit and a frequen cy cali­
bratio n of the recording paper was 
thus obtai ned. The marker circuit 
gives a long pul se for mu ltipl es of 
10 Hz. 

As show n in the f igur e a very ac­
cura te fre quency determination of 
th e en lar ged curv e is possible . 

Trac king Analysis 
Tuned from a Tracking Frequency 

Multip lier Type 1 901 the 2010 per­
forms as an automatic tr acking ana l ­
yzer , see Fig . 11 . Typical applica ­
tions are synchronous aco usti c and 
vibration ana lysis of rotating ma­
chi nery . Also comp lex harmonic an­
alys is of loudspeake rs, for exa mple, 
can be made in an ext reme ly simp le 
ma nn er. 

The 1901 ca n t une the Hetero­
dyne A nalyzer to mu ltipl es of th e 
fundamenta l frequency . Multiplica ­
tion factors between 1 and 999 can 
be selected in steps of 1 . The 1901 
accepts periodic triggering signa ls 
between 30 mV and 300V RMS in 
the frequency range 20 Hz to 
200 kHz. The signal waveform is 
not crit ical, and e.g. a pu lse, sine, 
square or triangular waveform is ap­
plicable. 

M easurement of Mechanical 
Impedance 

Fig. 1 2 shows a set-up for th e 
meas urement of the mechanical im­
pedance of a beam in a st ru cture. 
The mechanical impedance of a 
str uctu re is defined as the rat io of 
the exciting force F to the veloci ty V 
obtained when apply ing the forc e, 
i. e.: 

Z =t (Newtons per metre / s) 
V 

As can be seen from the sketc h 
th e exc itation and measurement are 
carried out at the same point result­
ing in the measurement of the 
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Fig .13 . Recording of mo bility measured with se t-up in Fig . 12 

" point impeda nce" i . e. the st r uc­
tur e's ability to w ith stand or abso rb 
vibratio ns . 

The force is applied by means of 
an Exciter 4801 with Mode Study 
Head Type 48 14 driven from the 
BFO output on the 2010 thr ough a 
Power Am plifier Type 2707 and 
app lied to the stru ct ure throug h t he 
Force Transd ucer Type 8200. The 
8200 is co nnected to th e compres ­
sor input of th e 20 10 via the 
Cond itio ning Amplifier Type 2626 in 
order to secure co nstant force at 
the exc it at ion point throughout the 

enti re frequency sweep. The resu lt ­
ing acceleration is meas ured by th e 
Accelerometer Type 437 9 and the 
signal is integrated in th e 2635 in 
order to obtain the velocity signal 
for calc ulat ing the mecha nical im ­
pedance. The veloc ity signal is fr e­
quency analyzed in the 2010 andl 
reco rded on the Reco rder 2307 . As . 
the app lied force is kept co nstant" 
the reco rd ing (as can be seen from 
the formula) w ill represent the mo ­
bili ty of the beam at th e measuring 
point. The mobility being th e recip ­
rocal of the mechanical impedanc e. 
The reco rding is show n in Fig. 13. 



Frequency Anal ys is of Main s 
The chart in Fig. 14 shows an ana­

lysis of a 50 Hz mains signal. Th e 
content of harm onics is measured 
up to the 2 3rd harmoni c (1150 Hz) 
the level of w hi ch is seen to be 
80 dB below th e level of the Funda­
mental. The analysis was carri ed 
out using th e ana lyzer section of 
the 201 0 conn ected to a Leve l Re­
corder 2307 . The 3 , 1 6 Hz band­
w idth w as used for th e analysis. 

AN A LYZER SECT ION 

Frequency Range: 
2 Hz to 200 kHz in three l inear and logar­
ithm ic ranges 
Pos. x 0 , 1: 2 Hz to 2 kHz 
Pos. x 1: 20 Hz to 20 kHz 
Pos. x 10 : 200 Hz to 200 kHz 

Frequ ency Respon se: 
li near Mod e: 
± 0 . 2 dB ( 1 0 Hz to 50 kHz) 
± 0 .5 dB (2 Hz to 200 kHz) 
Selectiv e Mod e: 
1: Six constant bandwidth band -pass fi l­
ters 
2: A . B. C and D we ightin g netwo rks 
3: External filt er 

Sensitivity : 
1 0 µV to 30 0 V for full deflection in 
1 OdB steps 

Input Section : 
Input Imp edance: 1 Mn II 80 pF (direct in­
put) 
Output Imp edance (to ext. f il ter): 
< 25 n 
Ma x. Out put V oltage : 5 V PEAK 
Input Amp li fi er Gain : 40 d8 
Gain C ontrol : OdB (cal) to - l OdB 
Input Att enuat or range: 90dB in 10 dB 
steps 
Accur acy of att enuator : ± 0 . 1 dB rela­
tive to .. 0 . 1 V .. at 1 kHz 
Distortion : < 0 .01 % (20 Hz to 50 kHz. 
output voltage ,;; 1 V) 
< 0 ,0 3% (20 Hz to 100 kHz, output vol­
tage ,;; 1 V) 

Noi se: 
Wi th max . amplifi cati on and input short 
circuited 
Cent re freq uency ;;, 2 x bandwidt h 

Bandw idt hs 3, 16 to 100 Hz: < 0 . 6 µV 
Bandwidt hs 316 to 1000 Hz: < 1. 2 µV 
A . Band C w eig hti ng: < 2µV 
D we ight ing: < 5µV 
lin ear (2 Hz t o 200 kH z): < 7 µV 

Con st ant Bandwidth Fil ters: 
Type : Double 2 pole bu tterwor th 
3 ,5 dB Bandwidth s: (Effective noise 
bandw idths) 3, 16 Hz. 10 Hz, 31 ,6Hz . 
100 Hz, 3 16 and 10 00 Hz 
3 dB bandw idth eff ective noi se 
bandwi dth x 0 ,96 
Accuracy of bandw idt hs: ± 5% 
Shap e facto r of f il ter chara ct eristic : 
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BWJ dB 
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Fig . 14 . An alysis of harmoni cs on m ains 

Specif ications 20 10 

Dynamic Range : 
> 85 dB (in bandwid ths 3 , 1 6 to 100 Hz) 
> 75 dB (in bandwi dths 316 and 
10 00 Hz) 

Di stortion (Input section and filt er): 
< 0 .0 1% (6 0 Hz to 50 kHz) 
< 0 ,0 3% (20H z to l OOkHz) 

Bandw idth Co mp ensati on: 
Automatic 1 h B compensati on 

Weigh t ing Netw ork s: 
Curves A. B, C and D in accordance with 
IEC standard 1 79 

Output Secti on: 
Input Impedanc e (from ext . f il ter): 
146 kC1 
Output Amp l ifi er Gain : 80 dB 
Output Att enuator Range: 60 dB in 
10 dB steps 
Accuracy of steps ± 0 , 1 dB relati ve to the 
x 1 posit ion at 1 kHz 

M eter : 
Fu ll Sc ale def lect ion: 10 V RMS at Re­
cord er Output (li near) 
3 1,6 V RMS at Recorder Output (logar it h­
mic) 
Sc ale range (log mod e): 50 dB 
Av eraging tim es: .. Fast .. and .. Slow .. ac­
cording to IEC 65 1 (Type 1) and 0 , 1: 
0 .3; 1; 3; 10; 30 ; 100s 
Scales: Interchangeable, for direct read­
ing of voltage, dB. dB Lin/ l og. sound le­
vel , accelerat ion, pow er spectral density, 
absorpt ion coeffi cient . dB/ dBm . using dif ­
ferent t ransducers and accessor ies. 
Scales can be custom made to order 

Reco rd er Out put : 
AC : 

Output voltage: 10 V RMS at f ull defl ec­
t ion (l inear meter mode) 
M ax. voltage: 50 V Peak 
Output impedan ce : 500 in series w ith 
32µF 
load imp edanc e: ;;, 1 2 kn 
Freque ncy of Output Signa l: 30 kHz ( in 
3 1 6 Hz and 1 00 0 Hz bandw idth ) 
750 Hz (3 , 16 - 100 Hz bandw idth ) -
signal fr equ ency in linear and A . B. C 
and D fil ter mode 

DC lin ear m ode: 
Output volt age: 4 , 5 V at full deflectio n 
- 1o v RMS AC 
M ax. volt age: 1 5 V 
Dyna mic rang e: - 50 dB to + 10 dB re 
fu ll meter defl ect ion 
Cres t facto r capability : Up to 5 at full 
defl ect ion decreasi ng to 1 .4 at + 1 0 dB 
Accur acy of RMS indi cation : ± 0 .5 dB 
for crest fac1ors up to 5 
lin eari ty of RMS indi cation: ± 0 , 3 dB in 
the rang e - 40 dB to O dB and ± 0 ,5 dB 
over the ent ire range 
Output imp edance : < 1 0 n 
l oad imped ance: ;;, 5 kC1 
Averaging time s: 0 .1; 0 ,3; 1; 3; 10; 30; 

100s 

DC lo garithm ic mod e: 
Output vo ltage: 4 ,5 V at full defl ect ion 
- 3 1, 6 V AC. Li n/ log conversion rati o 
0.09V (DC)/ dB (AC) 
Dyn ami c range: -50 dB to O dB re 
4 ,5V 
Cres t f actor capabi lity : Up to 5 at 
- 1 O dB decreasing to 1,4 at O dB 
A ccur acy of RMS indicat ion : ± 0 ,5 dB 
fo r crest factors up to 5 
lin earity: ± 0 , 5 dB 
Output im pedan ce: < 1 0 n 
l oad im pedance: ;;, 5 kn 
Av eraging tim es: As fo r li near mode 

A FC : 
Ac t ive in the Bandwi dth s 3. 1 6 Hz to 
100Hz 
" PULL IN " Range: 10 Hz to 1 kHz de­
pending on bandwidth and freq uency 
range. See tab le inside leafle t 

Overloa d Indi cat ors: 
Overload indicators for input and outp ut 
amplif iers 
l am ps l ight fo r over load pu lse longer 
than 0.2 ms, remain l it for min . 0 ,5 s 
Relay output of overload functi on 

Ref erence Vo l tage (buil t -in osc ill ator) : 
50 mV RMS at 1 000 Hz sinuso idal 
Ampli t ude stabili ty: ± 0 ,2 dB 
Frequency stability : ± 2% 
Di sto rtio n: < 2% 

B & T Pro gram: 
Auto mat ic sw itching of bandw idth B 
and averaging t ime T (see text ). Input 
socket fo r externa l contro l 
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Specifications cont inu ed 

BFO SECTION 

Frequency Rang e: 
2 Hz to 200 kHz (Identical to analyzer) 

Ac curacy of Output Frequency : 
see frequenc y read-ou r sectio n 

Amplifie r Linearity : 
± 0,2 dB (2 Hz ro 200 kHz) 

Output Voltage: 
Attenuator Outpu t: 1 00 µV to 1 0 V vari­
able continuo usly and in 1 0 dB steps . 
Output Impedance is 600 0 in all attenu ­
ator positions . Accuracy of steps ± 0, 1 dB 
relative to 1 0 V position 
Direct Output : 0 to 10 V continously ad-

FREQUENCY READ-OUT 

Freq uency Count er: 
Six Digits 
Accuracy : ± 1 on last digit + 20 ppm of 
tuning requency 
Counting Time: 0. 1 s (five digits) and 1 s 

Frequ ency Scal e: 
Lin. and Log scales 

External Frequ ency Contro l : 
Sensitivity of VCO with externa l vo ltage: 
Full scale sweep: O to 1 0 V DC 
Lin 1cale x 0 , 1 : 0,2 kHz/ V 
Lin 1cale x 1: 2 kHz/V 
Lin scale x 10: 20 kHz/ V 
Log 1cale: 0,3 decade/V correspond ing 
to 1 octave/V 

GENERAL 

Operating Tem peratu re: 
10° to 40 °C (50 ° ro 104 °F) 

Max. Humidity : 
90 % RH (non condensing ) at 30 ° C 

Electromagnetic Compatibility: 
Complies with class B comput ing device 
requirements of American FCC (Federal 
Communicat ion Commission) Rules 

Power Supply: 
100 , 115 . 127 , 220 , 240V( ± 10%) 50 
to 400 Hz. 50 VA. Complies with IEC 
348 safety class I 

Cabin et: 
Supplied as model A (light-weight metal 
cabinet), B (model A in mahogany cab­
inet) or C (as A but with flanges for 
stan dard 1 9" racks) 

Dimen sions (A model) : 
Height : 480 mm ( 19 in) 
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j u stable. Output impedance 5 0 
Max. Output Power: 0,75 W at 1400 
load 

Di stortion : 
< 0,015% (20Hz to 50k Hz) 
< 0,03% (20 Hz to 100 kHz) 

Noise: 
< -70d8 

Hum : 
< -BO dB 

Compressor Circuit : 
Range of Regulation : 60 dB (compres-

Sensitiv ity of VCO with extern al mechani­
cal drive : 

Full scale sweep: 30 rotations with 
sweep drive gear in 1: 1 
300 rotations with sweep drive gear in 
1:10 

Freq uency Accuracy: 0,3 % of scale 
range (Lin scale) 
3% of reading + 25 ppm of scale range 
(log scale) 

Linearity of Voltage to Frequency co n­
version: 0.03% of scale range (Lin scale) 

Frequency Incr eme nt Rang e: 
Linear scale: ± 1 % of scale range 
Logarithmic: ± 7% of scale reading or 
0.1 octave 

Width: 380 mm ( 15 in) 
Depth : 200 mm (8 in) 

Weigh t: 
21 kg (46. 7 lbs) 

Accesso ries Included : 
2 coaxia l cables AO 001 3 
1 cont rol cable AQ 0034 
2 coaxia l plugs JP O 101 
1 7-pin plug JP 0703 
1 8-pin plug JP 0802 
1 voltage and dB scale (fitted on deliv -

ery) SA 0051 
1 dB scale SA 0052 
1 log scale SA 0053 
1 P.S.D. scale SA 0055 
1 scale for 1" microphone SA 0056 
1 scale for 112·· microphone SA 0057 
1 scale for acceleration measurement 

SA 0058 (6 to 17 mV / g) 
1 Log/ Lin dB scale SA 0059 

sor voltage within 1 dB) 
Frequency Response : ± 0 ,3 dB (2 Hz ro 
200kHz) 
Comp ressor Input Voltag e: min . 0,5 V 
Compressor Spe ed: 3 , 1 O. 30, 100 . 
300, 1000dB / s 

Reference Voltag e: 
When the knob "'BFO REF. Signar· is 
pressed the frequency of the BFO outpur 
signal is changed to 1 00 Hz in the x 0. 1 
range, to 1 kHz in the x 1 range and to 
1 0 kHz in the x 1 0 range . The ou tput vol­
tage having rhe va lue set by the output 
attenuator and ourpur voltage knobs 

Frequ ency Mar ker: 
Ourpur fo r event marker on recorder for 
exacr chart calibration 

Frequ ency Stabi lity: 
Measured over 8 hours alte r 1 hour 
warm-up 

Scale 

Lin 

Log 

Scale 

Lin 

Log 

Low end of scale 

2 Hz 20 Hz 

0, 1 5 Hz 1, 5 Hz 

0, 15Hz 1.5 Hz 

High end of scale 

2 kHz 20kHz 

1 Hz 10 Hz 

4Hz 40Hz 

200Hz 

15 Hz 

15 Hz 

200 kHz 

100Hz 

400Hz 

1 uncal ibrated scale (0 to 1 00) 
SA 0087 

1 flexible shalt UB 004 1 
1 power cabl e AN 0010 
1 630 mA fuse VF 0032 
1 315 mA fuse VF 0042 

Addition al Scales Ava ilable: 
SA 0054: Absorp ti on Coefficient scale 
SA 0060 : 0,8 to 2.6 mV/ Pa microphone 
scale 
SA 0083 : 0 ,28 to 1.6 mV/ Pa micro­
phone scale 
SA 0084 : dB/ dBm scale 
SA 0142 : 1,7 to 6mV / g accelerometer 
scale 
SA O 1 43 : 1 7 to 60 mV / g acce lerome ter 
scale 
SA O 1 44 : 60 ro 1 70 mV / g accelerome­
ter scale 
SA 0 198 : Sound Measurement with Hy­
drophone Type 81 01 
Scales can be custom made to order 


