
FEAT URES: 

• Dynamic range > 7 0 dB 

• Continuous rejectio n 
> 40d B 

• Frequency range 1 0 Hz to 
20k Hz 

• Four constant bandwidths 
included , 3 , 1 6; 1 O; 3 1, 6; 
and 100 Hz 

• Manual or remote contro l 
of bandwidth shift 

• Phase difference between 
any two slave filters less 
than 1 ° 

• Eff ective nois e ba ndwidth 
1,025 x 3 dB bandwidth 

• Built-in bandwidth 
compensation 

• 0° or + 90 ° phase shifted 
output 

USES: 

• Selective measurements 
used as tracki ng filter or 
as slave filter 

• Narrow band analysis with 
constant bandw idth 

• Acoustic and vib ration 
ana lysis 

• Complex harmo nic 
analysis 

• Continuous distortion 
measurements 

• Mechanica l impeda nce 
studies 

• Power Spectral Density 
meas urements with 
automati c bandwidth 
compe nsation 

The Hetero dyne Sl ave Filt er Type 
20 20 is a vari able, narro w band , 
constant bandw idth filte r w hi ch ca n 
be used in a great numb er of set 
ups w ith B & K instrum ent ation . 
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Fig .1 . Vari ous inst rum e nt co mbin ation s w ith th e 2020 

It operates as a slave filt er in the 
frequ ency range 1 0 Hz to 20 kHz 
wh en tun ed fr om one of the B & K 
Generators Types 10 23 and 102 7 
or f rom th e Heterodyne An alyzer 

Type 2010 . A ll th ese tuning instru 
ment s ca n be dri ven fr om and syn
ch roni zed with a Level Recorder 
Type 2307 or 2309 , or X-Y Recor
der Type 2308 . 
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The 2020 operates as an au to
matic tr acki ng filt er in th e fr e
que ncy rang e 1 0 Hz to 20 kHz 
w hen tun ed fr om the Tracking Fre
quency Multipli er Type 1 90 1 . Th is 
instrum ent lock s onto and tracks 
the fundam ent al or a harmo nic of 
pract ically any typ e of periodic wav e
form . The 19 0 1 can t un e two o r 
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Sp lin er 

100- 120 

mor e 2020 s forming an exce ll ent 
set -up for making mech anica l im
pedance meas urements on rot ating 
machine ry. Furth er, th e 190 1 pro 
vides electr ical contro l of the paper 
feed in the Level Reco rder Type 
2307 or X-Y Reco rder Type 23 0 8 
so t hat a respo nse curv e versus 
RPM. for exampl e, can be recorded . 

Input 
Modula tor 

To Ou tput 
Modula tor 

AC to DC 
Modula tor 

Combined with one of th e Measu r
ing Amp lifiers Types 26 1 0 and 
2636 , and tun ed fr om one of th e in 
strum ents mention ed, the 2020 be
comes a very ver satil e heter odyne 
ana lyzer for the audio freque ncy 
range . 
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The pr incip le of ope rat ion can be 
seen from th e block diagram in 
Fig .2 . The synchron izat ion w ith a 
tuning in strum ent is obt ained by us
ing two high fr equency signals. The 
HF sign als are a constant 1 20 kHz 
signal and a varia b le 200 to 
240 kHz sign al. Via a 1 00 to 
1 20 kHz Flip -Flop the d iff erence be
tw een the fixed and variable fr e
quencies gives th e low fr equ ency 
compon ent 1 0 Hz to 20 kHz. 

The input sig nal to the 202 0 is 
mixed w ith the variab le hi gh fr e
quency signal of the tunin g in stru 
ment and passed thr oug h a sp lit 
load amplifi er . The two ou tput s are 
mixed dow n to DC using two 
1 20 kHz signals, 90 ° out of ph ase . 
and th en passed on to the low -pass 
fi lters . Afte r f ilter ing, the sig nals 
are chopped w ith the same tw o 
1 20 kHz sign als 90° ou t of phase 
and sum med. Th e resultin g 
1 20 kHz signal is then mixed w it h 
the variable 1 0 0 to 1 20 kHz to 
br ing it back to its initi a l inpu t fr e
que ncy . 
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Fig.2 . Block di agra m of th e Sl ave Fi lt er Typ e 20 20 

Th is unique con stru ct ion makes 
f iltering possible w ith out any phase 
dis tort ion . 

In put 
The Slave Filter Type 20 20 has 

un ity ga in in the pass band and op
erates w ith nomi nal 1 V RMS input. 
The input and output imp edances 
make th e 2020 com pat ible wit h the 
exte rn al f ilt er connecti ons of all 
B & K amp lifi ers and analyzers . A 
30 kHz, sw itch selected, low pass 
fil ter in th e 20 20 input prov ides 
band limi ts to avoid IF distu rbances. 

Low Pass Fil ters 
Th e main fil ters used in the heter

odyne section of the Slave Filter are 
4 pole Butte rwor th low pass fil t ers 
with 3 dB cut -off fr equ encies of 
1. 58; 5; 1 5, 8; and 50 Hz co rre
spo nding to ana lys is bandw idth s of 
3, 16; 10; 3 1, 6; and 10 0 Hz. 

The dynam ic range of th e fi lter is 
bett er than 70 dB . The eff ect ive 
bandw idth is 1,025 tim es the area 
of the rectangu lar pass band charac 
ter isti c of an ideal fi lter. 

Select ion of Filter Bandwidth 
Paralle l operat ion of all f il ter in -

113'20 

puts pro vides tr ansien t-fr ee band
width changes . Se lection of filt er 
ban dw idth can be made manuall y 
or by remote con tro l , w here the 
3 , 16 Hz bandw idth filt er is in cir cuit 
and se lect ion of the oth er thr ee 
bandw idth s is made via the Remote 
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Fig .4. Typical frequency respons e of Type 
2020 at th e " Rejec tion Output " 

Bandwidth Control socket at the 
rear of the instrument. 

Outputs 
There are three outputs from the 

filter : 
1. A low frequency output giving a 

signal identical to the fund ame n
tal of the input sig nal at the 
tuned -in frequency . 

2. A rejection output. giving a ll com
ponents of the input sig nal ex
cept the fundamenta l. 

3 . A 1 20 kHz output , givi ng a 
1 20 kHz signa l with phase and 
amp litude informat ion of the 
fundamenta l of the input signa l. 
The phase can be shifted 90 ° by 
a front pane l switch . 

Examples of Use 
Respons e Measurement s 

Whe n tuned from a 1 023 or 
1027 Generator the Slave Filter is 
always tuned to the oscillator out
put fr equency. System response 
measu rements can be made under 
condi tion s of h igh noise or disto r
tion eith er at spot fr equ encies or by 
using the Level Recorder Type 
2307 or 2309. or X-Y Recorder 
Type 2308 , to sweep the frequency 
band. The wide choice of band 
widths and the abi lit y to operate 
with sinus oida l or swept narro w 
band stimuli provides a uniqu e re
sponse measuring capabi lity. 

Applications inc lude the measure
ment of sound and vibration trans
mission through co mpl ex st ructur es 
in the presence of high ambien t 
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noise sign als , production line test 
ing where quie t test enclosures are 
impr actic al. and low leve l testin g 
where amplitude restrict ions in the 
driv ing transducer demand low leve l 
measurements . 

Narrow Band Analy sis 
The Slave Filter Type 2020 tuned 

by a 1023 or 1027 Generator and 
coupled to any B & K measu ring am
plifi er can be used as a narrow 
band analyzer . Bandwidths of 3 , 16; 
1 0 ; 31. 6; and 1 00 Hz are simpl y se
lected from the 2020 front panel or 
changed automatica lly by an op-

tional contact assem bly on the tun 
ing shaft of th e signal generator . 

The 2020 tuning range can be ex
tended down to 4 Hz w ith a s ligh t 
degradation of the slave filter's dy
nam ic range below 1 0 Hz. 

Continuous Di stortion 
Measurements 

Th e rejection output of the 2020 
slave filter co nt ain s all s ignal com 
ponents except the fundamental fre 
qu ency of th e tuning inst rum ent. 
The dynamic range of rej ection is 
more than 50 dB from 1 0 Hz to 
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10 kHz and greater th an 4 0 dB from 
10 kHz to 20 kHz. Swep t fr equ ency 
distort ion measu rements dow n to 
0 .3% are poss ible in the 10 Hz to 
10k Hz range . 

Tracking Analysi s 
Tuned fr om a Track ing Frequency 

M ultipli er Type 1901 , and com 
bined w ith a M eas uri ng Ampl ifier . 
the Slave Filte r wi ll perform as an 
au tomat ic narrow band tr acking an
alyzer . Th e 1901 automati cally 
locks onto and tr acks th e fundame n
tal or harm onic of practica lly any 
type of periodic w avefor m. 

The 1 901 can tu ne the Slave Fi l
ter to multipl es and sub multi ples of 
the fundamental frequency. Multipl i
cation factors betwee n O. 1 and 
9 9.9 ca n be se lected in steps of 

Tuning s: 
Heterody ne Princip le. requires external HF 
signals. B & K instruments Types 102 3, 
102 7 . 20 10 and 190 1 may be used . 

Fixed signal: 120 kHz 
Variab le signal: 100 to 120 k Hz or 20 0 
to 240 kHz 

Frequ ency Range: 

Tunin g Instr um ent Frequ ency Range 

10 2 3 l in and 10H z to 20k Hz 
log mod es 

1027 log mode 20 Hz to 20 kHz 
10 Hz to 2 kHz 

1027 li n mode 10 Hz to 20kH z 

20 1 0 . log mode 20 Hz to 20 kHz 
20 1 O. lin mode 10H z to 20 kHz 

19 01 10 Hz to 20kH z 

Dynamic Rang e: 
> 70d B. (Di stance from noise level to 
nomi nal input volt age of 1 V RMS) 

Input Imp edance : 
1 M<l 

Load Imp edanc e: 
> 10k fl 

Ma x. Inp ut Voltag e: 
1 V RMS, crest factor up to 4 .5 

Max. Output Voltag e: 
IV RMS 
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0 , 1 and the 1 901 accepts tri gge r 
ing sig nals betw een 30 mV and 
300V RMS in the fr equ ency range 
1 0 Hz to 200 kHz. Typica l applica
ti ons for th is combinatio n are meas
ur eme nts on rotatin g mach inery 
and au toma t ic harmoni c analysis . 

Pow er Spectra l Density 
Me asurements 

A special mode with bandw idt h 
compensation of 1 I\ B makes th e fil 
ter ideal for Powe r Spectral Density 
measur emen ts independent of band
width . 

M ec hanica l Impedanc e Measure 
m ent s and Cross Power Spectrum 
Density Measurements 

The phase di fference betw een 
any tw o Slave Filters is less than 
1 °. Thi s makes the filt er ideal for 

Specifications 2020 
Ban dwidth s: 

3 . 16; 10; 31 ,6; and 10 0 Hz 

Fi lt er Type: 
4-pole Butt erw orth . Shape factor 5. 6 . 
(Ratio betw een bandw idth at 60dB cut 
off to bandw idth at 3 dB) 

Gain 
O; 10; and 20dB 

Phase Distortion ( 1 20 kHz): 

Max . 1° difference between any two He
terody ne Sla ve Filters operated from the 
same tunin g instrument ,n the range 
10 Hz to 20kHz 

Frequency Rej ection : 
> 50 dB up to 1 0 kHz 
> 40d B up to 20 kHz 

Di sto rt ion: 
Max . 0.5% at " Output" and " Rejection 
Output" 

Noise and Hum : 
Reject ion Ou t put : < 1 mV 
LF and 120 kHz Output : • 30 0 µV , typ i
call y 1 OOµV 

Att enuation of Unwan t ed Signals: 
The to tal attenua11on including unbalance 
in modulatorti, DC dri ft , harmonic and 
subharmonic dist ortion better than 
60dB . 70d B in a few hours, wi th adjus t
ment of carrier controls on fr ont panel. 

Outpu ts : 
" Outp ut" (LF) 
"Reiec tion Output" (LF). - 3 dB at 
60k Hz 
" 1 20 kHz Output" (IF) 

mec hanica l imp edance measur e
ment s, or for oth er purpo ses wh ere 
ph ase compari so n betwee n two f i l
tered signals is desi red . For Cross 
Power Spectrum Density meas ur e
me nts 0 ° and 90 ° pha se shift is 
ava ilable for meas ur ement of co 
and qu ad spec tr a . 

Compressor Feed Back Loops 
The Slave Filt er Type 20 20 can 

be used w ith standard B & K mea
suring amplifi ers and analyzers to 
provide synchron ous f ilt er ing of 
compr esso r cont rol sign als. Th e os
cill ator am plitud e is cont ro lled at 
the fu ndame ntal fre qu ency und is
turb ed by noise o r in terf erence . For 
thi s app lication a second 20 20 
should be used as an external fi lter 
for the regulat ing 2 61 0 in th e set
up in Fig .6 . 

Output Phase: 
"Out put" and .. 1 20 kHz Outpu t" Outpu t 
phases can be sh i fted 90 ° ± 0 . 5° 

Remot e Control : 
Filter bandw idth select ion 

Temperat ure Range: 
+ 10 to +40 °C (+50 ° to+ 104 ° F) 

Pow er Supply : 
100 , 115 , 127 , 220 and 240V (50 t o 
40 0H z) ± 10 % AC. 30VA 
Complies wi th safety class I of IEC 348 

Cab inet : 
Suppl ied as model A (light -w eight me1al 
cabin et). B (model A in a mahog any cab
inet ) or C (as A but w ith fl ang es for 
standard 1 9" racks ) 

Di mension s (A -cabinet): 
Height : 2BO mm ( 1 1,0 in) 
W idth : 380 mm ( 14. 9 in) 
Depth : 200 mm (7 .9 in) 

Weight (A-cabinet): 
12kg(27 1b) 

Acc essori es Included : 
7 screene d plugs J P O 10 1 
1 six -p,n plug JP 4705 
Pow e r cord 
Various f uses 

A ccesso ries Availab le : 
UG 3000 . a 10 : 1 redu ct ion gear for the 
fl exible drive shaft betwee n Generator 
and Level Recorder Type 230 7 


