
FEATURES: 

• Output waveforms: 
Sinusoidal 
Narrow band random noise 
White noise 
Pink noise 

• Frequency range in all 
modes 2 Hz to 200 kHz 

• Continuous sweep over 
three decades 

• Extremely low distortion 
• Six noise bandwidths from 

3,16Hzto 1000Hz 

• High stability, voltage 
controlled oscillator 

• Lin and Log frequency 
scales 

• 6 digit frequency display, 
0, 1 or 1 s counting tim e 

• Easy frequency calibration 

• Compressor circuit usable 
in all signal modes 

• Up to 90 dB dynamic 
range of compressor 

• Six compressor speeds 
from 3 to 1 000 dB / s 

• Separate voltmeter input 
• Meter indicates : 

Output volt age 
Compressor input voltage 
Compres sion 
Voltmeter input 

• Seven meter averaging 
times from 0 , 1 to 1 00 s 

• Frequen cy mark er output 
for level reco rder 

• External filter co nnection s 

• Tunes Slav e Filt er 2020 
and Heterodyne Analyzer 
2010 

type 1 027 

Sine Random Generator 

USES : 

Electr o-acoustical 
m easurements, such as: 

• Frequen cy respons e, 
distortion, and impedanc e 
of audio recording and 
reproduction equipment 

• Frequency respon se and 
directional characteristics 
of mi crophon es, 
loud speaker s, 
hydrophone s, and 
projectors 

• High -acc ur acy 
determ ination of audio 
filt er chara cteri sti cs 

• Phas e respons e 
• Hearing aid fr equency 

response calibration 

• Aut omati c reco rding of 
harmoni cs with Tra cking 
Frequency Multipli er 1 901 
and filter 2020 or 2010 

• -·-·---. . 

• 
Build ing Acoustical 
measurements , such as: 

• Sound dist ribu tion 

• Tra nsmi ssio n loss 

• Sound in sulation 

• Reverberation time 

• Model inv estigations 

Mechanical Dynamics 
measurements , such as: 

• M echan ical impedance 

• Phase 

• Vibration te st ing 

Investigations in , for 
example: 

• Psychoacoustic and music 
researc h 

• Biolog y (animal so und s 
etc.) 

• Phonetics research 

• A nechoi c and 
reve rberation rooms 
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Introduction 
The Sine Random Gen erat or Type 

1027 is a high accuracy. high stabil 
ity , and low distorti on s ignal 
source. In thi s compact . sophisti
cated instrum ent , a hig h degree of 
fl exibility for co nnecti on to oth er 
B & K instrument s and versat il ity in 
a wide range of applica ti ons are 
found . 

Four types of output signal are 
available: 

1. White Noise, w hich is used 
mainly for response measurements 
in conn ection w it h a constant band 
w idth analyzer. 

2. Pink Noise . which is used 
mainly for response meas urements 
in con nect ion wi th a con stant per
cen tage bandwidth anal yzer . 

3. Narrow Band Random Nois e. 
wh ich is used for dire ct response 
measurements to avoid the build -up 
of standing waves . It is also used 
whe re a sweeping random sign al is 
con sidered a more relevan t test s ig
nal than a si nusoi dal signal , for ex
ample the Swedish "Statens Prov
ningsansta lt" uses a 31.6Hz band 
w idt h of random noise sweepi ng 
from 20 Hz to 20 kHz for loud
speake r testing . Six bandwidths are 
ava ilable w it h the 1027 , from 3 . 1 6 
to 1000 Hz. 

4. Sinusoidal Signal, which is 
used for freque ncy respon se. distor 
tion. and phase measurements. and 
for resonant fr equency investiga 
tions. 

Genernror Function 

100 Hz 

10Hz 

3. 16Hz 

Narrow Banrf 
Random 

1000Hz 

e Whne No1w 

Fig .1. Generator Function and Fr equency 
Range selector s 
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All four types of signal are avai l
ab le in the full fr equency range 
from 2 Hz to 200 kHz. Thi s makes 
the 1027 the w idest band. noise 
generato r in the B & K instrument 
progr amme . Narrow er frequency 
ran ges are switch selectab le and 
the upper and lower frequency 
limi ts are continuous ly adjustab le 
w ithin the selected fr equ ency 
range. 

The frequency of the sinusoidal sig
nal , and th e cent re frequen cy of the 
narrow band noise, can be varied over 
the instru ment's full frequency range. 
Scanning of th e frequen cy range can 
be made manually, or remotely via a 
mechanical d rive or an electrica l sig
nal. Hence. the 1027 can be synchro
nized w ith a Level or X-Y Reco rder to 
obtain a graph ic representation of the 
measurement. The 102 7 can be 
swept both linearly and logarithm
ically. 

The fr equency sca le is supple
mented by an accurat e frequency 
counter w ith a six dig it fr equenc y 
displ ay. This enables the gene rator 
to be tuned to an exact fr equency 
w it hin a fraction of a Hz. 

Th e built - in compressor circuit 
maintai ns a constant level at the 
test object when the fr equency is 
swept , even if the load varies. The 
comp resso r is of a special construc 
tion giving no regulation error for · 
static frequency outputs . and it can 
be used in al l output modes of t he 
generato r. 

Type 1027 is equi pped w ith an 
electro nic volt meter. which ca n mon
itor the output vo ltage, th e com
pres sor input volt age . or the 
amount of comp ression . Seven me
ter averag ing times from 0. 1 to 
100 secon ds are available . The 
voltmet er has also a sepa rate in put 
so that it ca n be used alone. in de
pend ent of the function of the gener
ato r . 

External filter s can be co nnect ed 
to the Sine Random Generator in 
order to produce an output signal 
according t o a desir ed weight ing 
functio n. With a Band Pass Filter 
Type 16 17 or 1618, for example. 
third -octave or octa ve bands of ran
dom noise can be obtained. 

The 10 27 ca n tun e the Hetero
dyne Sla ve Fi lte r Type 2020 and 
the Hetero dyne Analyzer Type 201 0 
so that constant band wi dth analysis 
can be performed. Automa tic har 
monic ana lys is can be made if a 
Tracking Frequen cy Multip lier Type 
19 0 1 is used wi th the 2010 or 
2020. A lin ear sweep is no rmal ly 
used for this type of meas uremen t. 

For product ion testing and inspec 
tio n of ampl if iers. reco rd p layers. 
tap e recor ders. f il te rs. loudspeakers 
and other electroacoustic devices, 
the 102 7 can be co nn ected to an 
Audio Freque ncy Respo nse Trace r 
Type 4712 via a small Sweep Unit 
W B 0 19 0. 

Description 
A simpl if ied block d iagram of the 

Si ne Random Gen erator is shown 
in Fig .2 . The in stru ment contains 
fou r mai n sect ions. name ly a gene r
ato r section. a compres sor section. 
an ou tput section , and a meter sec
t ion. 

GENERATOR SECTION 

The vario us wavefo rms availabl e 
w ith the 102 7 are generated in the 
follow ing way s: Both w hite and pink 
noise are prod uced in a no ise genera 
to r. The narrow band random noise is 
made throu gh modu lat ion , in a beat 
frequency oscillato r (BFO), of a fi l
tered signal from the no ise genera to r 
w ith a sine signal fro m a vo ltag e con 
trolled osci llator (VCO). The sinusoi 
dal output signal is ob tain ed by mod 
ulation of the signal from a fixed fre 
quency osc illato r w ith tha t of the 
vco . 

Fixed Frequency Oscillator 
The crys tal contro ll ed fixed fre

quency osc illator is th e master cloc k 
for the 1027. and all the var ious 
fr equ encies used in d ifferen t parts 
of the ins t ru me nt are derived fro m 
it v ia fr eque ncy converters. 

On e of these signa ls has a fre
quen cy of 1 .2 MHz. W hen "Si ne" is 
selected on the front panel . th is s ig
na l is fed th rough the h igh fr e
quency (HF) regu latio n amplifier to 
the BFO . where it is mixed w ith the 
VCO sig nal. 



Mechanical Frequency 
Drive Input Control Voltage 

• 
In Out 

Frequency 
Scale 

Potentio
meter 

1.2- Frequency Display 

Lin/ Log Freqeuncy 1.198 MHz Frequency 
Converter lo-_.-1..C Range Coun ter 1-------1 ID293B 

Fixed 
Frequency 
Oscillator 

~---' si ne 

Noise 
Generator 

and VCO Converters 

1.2 MHz 
Narrow 
Band Random 

Frequency 
Range 
Filters 

1.2-
1.18 MHz 

1.2- 1.0 MHz 

Narrow 
Band 

Random 

White Noise 

Pink 
Noise 
Filter 

kHz 

i Ex~r;I- - - -

I Filter 

BFO and 
LP Filter 

l ,......_~-
1 

I Output 
I Amplifier 

I 
I ~....,..--' 

I 

Output 

,-- - - --------
1 I 
I I 

LF 
~-- Regulation ! Ampl ifier 

Noise I 

Meter 
Circuits f 

__ ____ _____ _ ___ J 
Voltmeter 

Input 
HF 

---.....i Regulation 1-------~ 
Amp lif ier 

Compressor 
Input Rectifier 

and 
Int egrator 

0 Meter 

150420 

Fig.2 . S implifi ed blo ck diagram of the Sine Random Generator 

Voltage Controlled Oscillator 
The frequency of the VCO is con 

trolled by a DC voltage , which is 
supp lied eith er fr om a hi gh prec i
sion. low no ise, co nduct ive plast ic 
potent iome ter con nected to the 
shaft of th e frequ ency scale dia l or 
from an external source for remot e 
cont rol. The DC voltage is used to 
perform a l inear sweep, whil e a 
logarithm ic sweep is obtained by 
transforming th e lin ear voltage 
ramp into a logarithmic cha racteris 
ti c in th e built - in Lin -to-Log conver 
ter . 

Afte r modulation in the BFO. th e 
VCO' s frequency range of 1. 2 Hz to 
1 MHz corresponds to an output 
range of O Hz to 200 kHz. In order 
to cover th e other availabl e fr equen
cy ranges in th e 102 7. the VCO 
signal is fed to two frequenc y con 
verters, each decreasi ng th e range 
by one decade . In this way the 
same relative frequency stab ility is 
obtained in all ranges. 

Sinusoidal Frequency Range s 
Mixing the 1,2 MHz signal from 

the fixed freq uency oscillator with 
the 1,2 Hz to 1 MH z, the 1,2 Hz to 
1, 18 MH z. and the 1,2 Hz to 
1, 198 MHz signa ls from the VCO 
produces the three linear sinusoidal 
frequency range s: 

2 Hz to 2 kHz 
2 Hz to 20 kHz 
2 Hz to 200 kHz 

and uti lizing the built-in Lin-t o- Log 
converter the three logar ithm ic 
ranges are prod uced: 

2 Hz to 2 kHz 
20 Hz to 20 kHz 

200 Hz to 200 kHz 

Each of these frequ ency ranges 
can be sw ept cont inuous ly . 

Sweep Con,, 01 
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Fig.3. Sweep Cont rol selec tor 

Sweep Control 
The swee p co ntrol knob has two 

pos ition s: "Man ual and Ext. Mechani 
cal" and "Ext . Vo ltage". In the fir st , a 
friction clutc h permits both manual 
and external co ntr ol. This is an advan
tage as it permit s easy mechanica l 

synchronization w ith a Level Recorder 
Typ e 2307. In the " Ext . Voltage" 
mo de electr ical sweep co ntro l using a 
Level Recor der Type 2307 or 2309 , 
or an X-Y Record er such as Type 
2308 is possible. The sweep can be 
either linear or logar ithm ic. 

The logar ithmic sweep is nor
mal ly used for frequency res ponse 
measureme nts and in con nection 
with constant percen tage band
widt h f i lters . whe re it gives a un i
form reso lution . 

A linear sweep is prefer red for 
phase response measurements on 
loudspe ake rs as the s lope gives in 
formati on about ti me delays or 
group delay. The l inear sw eep is 
also us ed togethe r w ith constant 
bandw idth filt ers. since it the n 
gives equa l separation and reso lu
tion of harmo nical ly re lated compo
nents . This is oft en very useful for 
detecti ng the harmon ic relat ion
sh ips. It also allows min imu m ana ly
sis ti me when used with a constant 
bandwid th s lave filt er such as Type 
2020 or the anal yzer section in 
Type 2010 . 

Fig. 4 . Main frequ enc y sca le 

Main Frequency Scale 
The black knob in the cent re of 

the scale sets the gene rator to th e 
freque ncy indicated by the sca le. 
The ou ter sca le is logar ith mic whi le 
the inner is linear. Five ind icato r 
lamp s show which sca le is used as 
we ll as the appropriate mu ltiplica 
tion fac tor to give the frequency in 
kHz . The lamps a re co ntrolled from 
th e freque ncy rang e switch. 

Frequency In c reme nt Facility 
The output fr equ ency can be fine 

adjusted by the ten- turn " Freque ncy 
Incre men t" potentiom eter. This en
ab les a fr equency dev iation from 
the setti ng of the main fr equen cy 
sca le to be se lected. Three lights in-
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dicate w hether th e actu al fr equen cy 
is at, below . or above the fr equenc y 
dia l sett ing. The inc remen t faci l ity 
may also be used as a fi ne contro l 
to obtain an accu rate fr equen cy 
with in a fra ct ion of a Hz. the digital 
frequency read-ou t being used fo r 
fr equency ident ifi catio n . 

Frequency lnc,cm enr 

0 

+ • 

• 

Frequ ency t, Adjustmen t 

Fig .5. Frequency incr em ent facility 

White and Pink Noise 
Wide Band Random Noise of very 

uniform spectra l density is generated 
by tw o zener diod es wit h a DC poten 
tial appl ied to th em. It has a true 
symmetrical Gaussian amplitud e dis
tribution up to 4 ,5 <1. The noise is 
amp lified and fed thr ough a 2 Hz high 
pass filter, giving a we ll defin ed lowe r 
limitin g frequency for the nois e. The 
filt er has an 18 dB / octav e roll - off be
low 2 Hz. 

By selection of th e appropriat e 
combinatio ns of low pass and high 
pass filters using th e " Frequency 
Range" swi tch , five bandwidths of 
wh ite noi se (w ide band random 
noise) may be generated: 

2 Hz to 2 kHz 
2 Hz to 20 kHz 
2 Hz to 200 kHz 

20 Hz to 20 kHz 
200 Hz to 200 kHz 

The fi lter cha racteristics all have 
an 1 8 dB/ octav e roll -off . With th e 
selectio n of th e various fi lter com bi 
nat ions, appro pri ate atte nuation is 
int roduced so that th e output vo lt 
age is th e sa me in all ranges. 

By feeding th e w hit e noise s ignal 
th ro ugh a -3 dB/ octave filt er. pink 
noise is generated coverin g the 
same five bandwidth s as fo r th e 
whi te noise. 

The w hit e or pink noise signa l 
leve l is controll ed by t he low fre
quency (LF) regulation am plifier . 
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With the comp ressor sw itched- in . 
th e range of regul ation is ove r 
70 dB . When switched -o ff the com
pr essor still fu nctions with a long 
tim e cons tant regul ating th e signa l 
amp litud e. This design gives the 
1027 an extr eme ly good amp li tude 
stabilit y, of the order of ± 0 . 1 dB 
over an 8 hour per iod . 

Narrow Band Random Noi se 
Narrow Band Random Noise is ob

tained via fi ltering of the sign al 
f rom the whi te noi se generator and 
then feeding it to a series of modula 
tor s and filt ers. The resultin g signa l 
is 1,2 M Hz narro w band random 
noise w ith a selectab le bandwidth 
of 3 , 16 ; 10 ; 3 1,6; 100 ; 3 16; or 
1000 Hz. 

Th is sign al is fed through the HF 
regu lation amp lifi er to th e BFO. 
Here it is mixed wi th a 1 .2 to 
1 MH z sine wave from the VCO 
resu lt ing in a narrow band random 
sig nal. the centre fr equency of 
which can be varied from 2 Hz to 
200 kHz. Other frequ ency ran ges 
are avai lable from the VCO (see 
Fig .2 ). and these are used to make 
th e thr ee li nea r ranges: 

2 Hz to 2 kHz 
2 Hz to 20 kHz 
2 Hz to 200 kHz 

and via the built -in Lin -to-Log con
vert er the thr ee logar ithmi c ran ges 
are produced: 

2 Hz to 2 kHz 
20 Hz to 20 kHz 

20 0 Hz to 200 kHz 

The centre frequency is continu 
ously variable within each range . 

The techni que of narro w band 
no ise generat ion used in th e 1027 
gives ext remely stable and we ll de
fined fi lter characte ri sti cs ind epend
ent of th e cen tr e frequen cy. Typica l 
fi lter characterist ics are shown in 
Fig.6. 

Noise Modes 
In the w h ite and pink noise 

modes, and in the narro w band ran 
dom modes. an attenuation of 
1 0 dB relat ive to th e sinu soidal 
mode is intr oduced in th e out put 
stage. Th is ens ure s adequate crest 
factor capability in the output ampli 
fi er . The change in output vo ltage is 
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Fig .6 . Typi cal filter characteristics of th e nar · 
row band filters of the 1027 

automatic ally indicated by the range 
indi cator s on th e met er sca le. 

Frequ ency Range Adjustment 
If des ired, each frequen cy range 

in the si nusoida l and narrow band 
random modes can be narrowed by 
mean s of a fr equ ency comparator 
ci rcuit. This is co ntrolled sepa rate ly 
fo r the high and low ends of th e 
sca le by rear pane l , screwd river -op
erated pot entiometers. 

Frequency Range ;;djustme nt 

r-- Full R"'9< --...._ 

:• .. 
Set 

Upper L1m 1t 

Fig .7 . Freque ncy range adju stm ent f ac ility 
on th e rear pane l 

Digit al Frequency Di splay 
A count er ci rcui t measur es the 

fr equency of the VCO signal s. and 
th e 6 digit fr equency di splay is cal i
brated to read th e output freq uency 
of the generator. The co unting tim e 
is se lectab le to be either O. 1 or 1 
seco nd , and th e reso luti on in th e 
variou s frequency ranges is : 

Resoluti on of Frequen cy Display 

Frequ ency Coun t ing Tim e 

Range 0 , 1 s 1 s 

2 kHz 0, 1 Hz 0,01 Hz 
20kHz 1 Hz 0 , 1 Hz 
200 kHz 10 Hz 1 Hz 
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Fig.8. Digital fr equency display and th e frequency marking and cou nting time selectors 

A special ou tput fro m the counter 
is available for cont rolling the event 
marker on a connected level recor d
er . When unc alibrated chart paper 
is used with a line ar sweep of the 
generator. for examp le , thi s facility 
ensu res exact fre qu ency calibr atio n 
of the chart. The frequ ency ma rking 
is switchable to mark for shift of di
git 3 . 4 , or 5 of the frequ ency dis
play. 

The digital frequency display is 
blacked out in the White and Pink 
Noise modes . In the Sine and Nar
row Band Random modes it is 
blacked out when the frequency 
pointer is in the blank zone of the 
main frequency scale or outside the 
limits of the frequency range set by 
the Frequency Range Adjustment fa
cility. If desired , it is possible to 
avoid the blacking out by simply in 
serting a jumper wire inside the in
strum ent. 

Reference Signal 
A toggle swi tch w ith pos1t1ons 

"O n", "Off". and "On" with self re
turn, can provide a refere nce signal 
at the output terminals independe nt 
of the generator fr equen cy sett ing. 
The ref erence frequency is 1 00 Hz. 
1 kHz. and 1 0 kHz in the ra nges 
2 kHz. 20 kHz. and 200 kHz respec 
tively. Thi s is useful w hen auto 
matic recordin gs are being made. 
as it checks whether the Leve l Re
corder will be inside the recording 
paper calibration at the middle fre 
quencies where the highest amp li 
tudes are most often found. It may 
also be used for easy recording of 
the referen ce sig nal pr ecedin g fre
quency recordings to be used in con
junction w ith the Response Test 
Unit Type 441 6 . 

The signa l waveform is sinusoidal 
and narrow band random noise in 
th e respective modes, and the ou t
put level is contro ll ed fr om the out 
put section . On/ Off switch in g of 
the reference signal can also be 
remotely con tro lled. 

Generator On / Off 
The generator output can be shut 

down with a toggle sw itch which 
has the positions "O ff ", "On". and 
"O ff " with se lf return. It supp resses 
the ou tput signa l level more than 
90 dB (60 dB in 30 ms). and it is 
very useful for reverberatio n time 
measurements , for examp le. The 
On/ Off function can also be re
motely con trolled which enables 
reverb erat ion decay curves to be au
tomatically reco rded on a leve l recor
der . 

COMPRESSOR SECTION 

The output s ignal fr om th e Sine 
Random Generator is regu lated au 
tomatically by means of the built-in 
regulat ion (compresso r) ci rcui ts. 
The se are of a special const ru ct ion 
giving no regula ti on error when 
dwelling at a singl e freq uency. The 
compr esso r can be used w ith all the 
types of outp ut signa l ava ilable fr om 
the generator. 

A low frequency (LF) regulation 
amp lifi er is used for the wh ite and 
p ink noise modes as these ar e fil
tered signa ls from the noise genera
tor . The sine and narrow band ra n
dom signa ls are resu lts of hig h fre
quency mod ul ati on . and th erefore a 
HF regulation amp li fier is used in 
these modes as indi cated in th e 
block diagram in Fig.2. 

Compr essor On 
The dynamic range of regulation 

is 90 dB in the sinusoidal mode and 
70 dB in the random noise modes . 
There are s ix comp ressor speeds to 
choose from : 3 . 1 O. 30. 1 00 , 300. 
and 1 000 dB/ s. The amoun t of com -
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Fig .9 . Compressor input and the co mpr es
so r con trol kn obs 

pression is continuous ly adjustab le 
over a w ide range and eithe r the 
compressor input leve l or the 
amount of compression can be mon
itored on the built-in electro n ic 
vol tm eter. 

Compressor Off 
Even w ith th e compressor 

sw itched off. the comp ressor c ir cu it 
st ill regu lates th e signa l amplitude 
wh ich resu lts in the extremely high 
amp lit ude stability of the 1027 . A 
compresso r speed of 1 dB / s is se
lected in the noise modes of the in
st ru ment and 500 dB/ s in the s ine 
mod e . This high compressor speed 
does not res ult in low frequency dis 
tort io n sinc e th e sig nal being pro 
cessed in the sine mode is always 
1,2 MHz. 

OUTPUT SECTION 

The Generator Function switch de
term ines whic h of th e four available 
sign als is fed to the ou tpu t ampl i 
fi er. 

Fig .10. Generator out put and the output 
control knobs 

Output Attenuator 
The output signa l may be atten u

at ed by up to 1 00 dB in acc urate 
steps of 10 dB . and the leve l is con 
tinu ously adju stable w it hin each 
step. All attenuator positions have 
an output impedance of 100 0. 

Direct Output 
A direc t ou tput is also availab le 

from th e output amp lifi er. It has an 
outpu t imp edanc e of less than 2 0 
and the ou tp ut leve l is co ntinu ous ly 
variab le . This output can provide a 
max,mum power of 0, 75 W int o a 
14 011 load in the sinusoidal mod e . 
0,07 :> W in the random nois e 
mode .,. 

External Filt e r 
An externa l filt er can be inserted 

before th e outp ut and meter sec
tions in order to produc e an out put 
signa l accord ing to a des ired we ight 
ing funct ion. for examp le th ird -oc-
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tave or octave for building acoustic 
meas urement s (8 & K Band Pass Fil
ter Type 1617 or 1618). 

Constant Level Output 
The output level at the att enuator 

output or direct output varies consid
erably when control led by the com 
pressor section . These outpu ts are 
therefore not su it ed to prov ide con 
trol signa ls to conne cted instru 
me nts . 

A constant level output socket is 
pro vided at the rear panel for this 
purpose. Independent of variations of 
the generator output voltage, this 
socket provides a constant sinuso idal 
output signa l as the frequency is 
swept. It follows th e frequency of the 
generator in sine mode, and the cen
tre frequency of the nois e band in 
narrow band random mode . The sig
nal is also present in the wi de band 
random modes even though the digi 
tal frequency display is blacked out. If 
it is desired to see the display in these 
modes. a jumper wire can be simply 
inserted inside the instrument. 

The constant level out put is well 
suit ed for controlling a Tracking Fre
quency Multiplier Type 1901 or the 
Digital Strobo sco pes Type 4912 and 1 

4913, for example. 

METER SECTION 

The meter circuitry is of th e quas i 
RMS type giving the correct RMS 
value fo r sinu soidal and random sig
nal s. The prec ision meter is 
equipped with a mirror ed scale to 
prevent parallax errors. Range indi 
cator lam ps on the meter are in te r
conn ected with the M eter Fun cti on. 
Outpu t Attenuator . and Genera tor 
Fun ction sw itches so that the ap
propriate range , corresponding to 
full sca le deflection, is indicat ed di
rectl y. The meter has two voltag e 
scales , a dB sca le . and a compres
sion sca le (see Fig . 11 .). 

Fig .11. Meter scale 

The meter section can be 
switched to measure four diff erent 
signals : 

1. Output 
The meter indicat es emf (elect ro

mot ive force) when the Output A t
tenuator is in any of th e attenua tor 
position s, and output vo ltage when 
in positio n Direct. 

Connection to External Equipment 
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In Out 

Var Freq 
10 - 121.IHt 

Sweep Drive Gear 
,.---...___ 11~- \II 

®Outp ut 

Remote Control 

Fig .12. D et ail of 1 027 rear panel showing soc kets for connec tion to externa l eq uipm ent 

With the Voltmeter Input con
nected directly to the outpu t socket , 
th e output voltage is measured in
stead of the emf in the attenuator 
positions of the Output Attenuato r . 
Thi s may be a help in discovering 
an excess ive loading of the output. 

2. Compressor Input 
The meter indic ates the compressor 

input voltage in three ranges with full 
sca le deflection 1, 3 and 10 V 
respective ly. 

3. Compression 
In thi s position th e amount of 

compression is mea sured from O to 
90d8 . 

4. Voltmeter Input 
The elec tronic vo ltm ete r can be 

used separately , independent of the 
generator function . 

There is a spec ial voltm eter input 
with an input impedance of 1 46 kO 
in para llel with 100 pF, and there 
are thre e ranges with full sca le def 
lection 1 • 3, and 1 0 V respectively. 

Meter Averaging Time 
A w ide range of met er averaging 

times is provid ed. namely 0 , 1; 0 ,3; 
1; 3; 1 0 ; 30; and 1 00 seconds. The 
longer averaging times are espe
cia lly usefu l with the narrow er band
widths of random noise . 

The Sine Random Genera tor has 
a high degree of fl exi bilit y for co n
nection to oth er 8 & K in st rum ent s . 

Signal Ground 
The sign al ground may be floating 

or connected to ch ass is. This is an 
imp ortant featur e for avoiding 
ground loops in measuring set -ups. 

Automatic Scanning 
Automatic sca nning of the 1027 

fr equency rang e ca n be perform ed 
using eithe r an exte rn al mechani cal 
or electrical sourc e. Both linear and 
loga rithmi c sweeps ca n be achieved 
in this way. 

A mechanical driv e shaft soc ket is 
located on each side of the 1027. 
The Flex ible Driv e Shaft UB 00 4 1 . 
w hich is a stand ard accesso ry w ith 
th e 1027 . transmits th e driv e fr om 



a Level Recorde r Type 2307 . The 
other driv e socket may be con
nected to anot her B & K instrume nt 
to obtain fr eque ncy synchronization . 

The built - in sweep driv e gear 
with ratios 1: 1 and 1: 1 0 is used 
for externally driven mechanical 
sweeps . The gear is screwdriver se
lectab le from the rear panel. For 
normal app lic ation the 1: 1 rati o is 
used , but whe n very slow swe ep 
speeds are required th e 1: 1 0 ratio 
ensures a smooth sweep . 

Electrical control of the 102 7 out 
put frequency can be obtained from 
the Level Reco rder Type 2307 or 
2309, or from the ramp generator of 
the X-Y Recorder Type 2308 . 

Alternativ ely an output vo ltage pro 
portional to frequency from the 10 2 7 
may control the paper throw of the 
2307 or the horizontal X deflection of 
the 2308. This voltage is always 
available indep endent of the sweep 
method being used. 

Tuning the 
Heterodyne Slave Filter Type 2020 

High fr equency outputs are pro
vided for controlling th e fr equency 
tuning of this filter in synchronism 
with the 1027 output fr equency. 
The control signa ls are present in 
all output modes. but the digi ta l fre 
quency display wi ll be blacked out 
in the wide band rand om modes 
unless a jumper wire is inserted in
side the instrument. Th e tuning sig-

Examples of Use 
Due t o its high performance capa

bility and flexibility of operat ion w ith 
other B & K instrume nts , the Sine 
Random Generat or Type 1027 can be 
used for an unusually wide range of 
applicat ions. 

Prim arily , the 1027 is designed 
as a high quality, low distortion. 
electro -aco ust ical generator wi th a 
very wide frequency range . Thus it 
will find application in aco ustica l 
and electric al fr equency respon se. 
phase response , distortion and direc
tivity measurem ents using either a 
sine or a noise signal. In addition . it 
w ill find app licati on in various build-

-• • 
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Fig .13. Heterodyne Slave Fil ter Type 2020 

nal s are only prov ided in the 2 kHz 
and 20 kHz frequency ranges of the 
1027 . 

Tuning the 
Heterodyne Analyzer Typ e 201 0 

High frequency input and output 
are also prov ided for con trolling the 

.... --...... _ 
-· ~=itf ., 

-· !I • 
• 

. 
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---• -·--:-.~ ·il ..... _ ~ ••• 
Fig .14 . Het erodyne An alyzer Type 201 0 

ing acoustic measur ements, such 
as the meas ur ement of sound distri
bution . sound ins ulatio n , sound ab
sorption , and reverbe ration time . 

With the greatly expa nded capa bil 
iti es of the instrum ent , however. 
severa l new application areas arise. 
The high frequency capab il ity of the 
instrument makes it ideal for model 
acoustics and hydrop hone investiga
tion s. In addi tion . the w ide fre
quenc y range of the random noise 
signal makes it usefu l in noise and 
vibration simulation . In thi s area. 
the external filter capabi lit y is of 
special importance. as any desi red 

fr eque ncy of the ana lyzer sect ion of 
the 20 1 0 in sync hron ism wit h the 
1027 outpu t frequ ency . Thes e sig 
nals are avail able in all modes and 
in all fr equency ranges . The remark 
on the d igital fr equ ency display is 
the sam e as w ith th e 2020 . 

Oper ation with 
Frequency Respon se Tracer 
Type 4712 

The Tracer can be used for auto 
mat ic freque ncy res ponse plotting 
together wi th the 1027. Ins tead of 
the motor control used with ear lie r 
B & K gener ators. the 4 7 1 2/ 1027 
synch ronizat ion is obtain ed via a 
Sweep Unit WB 01 90 . wh ich must 
be ordered separat ely. The 4 71 2 
contains all th e contro ls necessary 
for automat icall y start ing, stopping. 
and reve rsing the sweep so tha t 
any part of the frequency range 
20 Hz to 20 kHz ca n be scanned 
continuous ly and repeated ly w ith 
sweep speeds var iable over a w ide 
range. 

Fig.15. Swe ep Unit WB 0190 

sh aping of th e frequ ency response 
can be made . 

Fig. 1 6 indi cates some practical 
measur ing set-ups us ing the 1027 
as the h igh precis ion signal genera
tor. 

If the object to be invest igate d is 
a. Hi-Fi amp lifie r. for example . the 
1027 output s igna l is fed d irectly to 
the object . loudspeakers . projectors 
(u nderwa ter loudspeakers) and vibr a
ti on excite rs requ ire the use of a 
powe r am pl ifier , as the 1027 has a 
li mit ed powe r out put capabi l ity. 
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FreQuency Response Tracer 
4712 
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Tracking FreQuency Multiplier 
1901 
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Sweep Unit WB 0190 

750397/ 4 

Fig. 16. Some practi ca l meas uring set -u ps for a w ide range of app lica ti ons 

To obta in compresso r contro l of 
the signal leve l , a tran sduc er 
senses the level and feeds back a 
regul atin g sig nal through a meas ur 
ing amplifi er to the com pressor sec 
tion of the 1027. In th is way th e lev
el at th e regulati ng transducer posi 
tion is kept constant when the 
frequency is swept. 

! 

The 1 0 ~ 7 provides th e necessa ry 
h igh freq 'uency signa ls for tuning 
the Heterodyne Slave Filter Type 
2020 over the frequency rang e 
1 O Hz to 20 kHz. These tunin g sig
nals are provided in all modes of op
eratio n . includin g the pink and 
white nois e modes, so that the 
10 27 may be used simu ltan eously 
as a white or pink nois e generat or 
and the tun ing maste r for th e 
20 20 . The analyzer sect ion in the 
Heterody ne Ana lyzer Type 201 0 
also can be tuned from the 102 7, 
and the tuning range for this combi
nati on is very wid e; from 2 Hz to 
200 kHz. 
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With the input of the Tracking Fre
qu ency Multipli er Type 1901 con
nected to th e co nstant leve l ou tp ut 
of th e 10 2 7. th e 2020 can be 
tuned to submultiples and mul tipl es 
of the 1027 outp ut frequenc y. 
Hence, it is possib le to make auto
mat ic subha rmonic and harmon ic 
ana lys is from 0, 1 x f to 99 ,9 x f , 
w here f is the 1027 output fre
quenc y . The 20 10 can also be 
tun ed in thi s way and th en har
moni c analys is can be made from 1 
X f tO 999 X f . 

The phase charac teris tic of the ob 
ject can be measured w ith the Phase 
Meter Type 292 7 . The frequ ency 
range capabi lity is from 2 Hz t o 
200 kHz, and this range can be 
swept co ntinuously wit h a linear 
swe ep of the 102 7 . 

Frequency respo nse curves , disto r
t ion co ntours , phase characte ristics, 
etc. can be recorded on a Level Re
corder Type 230 7 or 2309 , or X-Y 

Recorde r Type 2308. The frequency 
synchronization betw een the 102 7 
and the preprinted chart in th e record
er is obtained via an elect rical or me
chanica l sweep control connection . 
For recording of directiona l character 
ist ics the Level Recorder Type 2307 
can be emp loyed and the test object 
mounted on a Turn tab le Type 3922 . 
The rot at ion · of the object is then syn
ch ronized exactly with the pol ar chart 
paper of the recor der . 

The result of the ana lysis ca n 
also be seen on a Frequency Re
spon se Tracer Type 4 7 1 2 . With the 
Sw eep Unit W B O 1 90 co nnecte d be
twe en th e 10 27 and the 4712 , fre
quency respons e curv es can be 
traced automati ca lly on the screen . 
Produ ctio n limits can be drawn on 
the interchangeab le sca le in fr ont of 
the scree n enab lin g fast . accura te 
produ ction testing to be performed. 



GENERATOR SECTION 

Output Waveform: (swi tc hab le) 
1. Sinuso idal 
2 . Narrow Band Random Noise 
3 . White Noise (wide band random 

noise) 
4 . Pink Noise (wide band random noise 

-3 dB/ oct. ) 

Output Amplitude Stability (all modes) : 
Typically ± 0.1 dB from 15 to 35 ° C (59 
to 95 ° F) over an 8 hour period 

SINUSOIDAL AND 
NARROW BAND RANDOM NOISE 

Frequency Ranges: 
3 linear ranges : 
2 Hz to 2 kHz 
2 Hz to 20 kHz 
2 Hz to 200 kHz 

3 logarithmic ranges: 
2 Hz to 2 kHz 
20 Hz to 20 kHz 
200 Hz to 200 kHz 

Amplitude Linearity: 
± 0,2 dB re 1 kHz. 2 Hz to 200 kHz 

Harmonic Distortion (Each harmonic) : 
Range 2 kHz (x O. 1 ): 
< 0,015 % (20 Hz to 2 kHz) 
< 0.03 % (2 Hz to 20 Hz) 

Range 20 kHz (x 1 ) : 
< 0.0 1 5% (20 Hz to 20 kHz) 

Range 200 kHz (x 10) : 
< 0,015 % (200 Hz to 50kHz) 
< 0 .03% (50 kHz to 100 kHz) 

Frequency Counter: 
6-digit , 7-segment display 
Accuracy: ± 1 on last digit + 20 ppm of 
tuning frequency 
Counting Time: 0 , 1 s and 1 s. sw itc h 
selectable 

Frequency Scale : 
Linear and logar itmic sca les 
Lamp indication of selec ted lin or log 
ranges (5 lamps) 

External Frequency Control: 
Sensitivity of VCO w ith externa l vol tage 
control : 
Full Scale Sweep: 0 to 1 0 V DC 
Lin Scale x 0, 1 : 0,2 kHz/ V 
Lin Scale x 1 : 2 kHz/ V 
Lin Scale x 1 0 : 20 kHz/ V 
Log Scales: 0,3 decade / V correspon di ng 
to 1 octave/ V 

Sensitivity of VCO wi t h external mechani
cal driv e: 
Full Scale Swe ep: 30 rotati ons with 
built-in sw eep drive gear in l : 1, 300 ro , 
tat ions in 1: 1 0 

Frequency Accuracy : 
Lin Rang es: 0,3 % of frequ ency rang e 
Log Ranges: 3% of reading + 25 ppm of 
frequency range 

Specifications 1027 

Voltage to Frequency Conversion : 
Linearity 0,03 % of scale range (l in scale) 

Frequency Increment Range : 
Lin Ranges : ± 1 % of freq uency range 
Log Ranges : ± 7% of frequency read ing 
or 0, 1 octave 

Frequency Marker : 
Output for controlling event mark er on 
Level Recorder for exact chart cal ibra · 
tion. Sw itchable to mark for shift of digit 
3, 4 or 5 

Frequency Stability of BFO: 
M easu red over 8 hour s afte r 1 ho ur 
wa rm-up time 

Low end of scale 

Scale I 2 Hz I 20 Hz I 200 Hz 
Lin I 0 , 15Hz I 1.5Hz I 15 Hz 
Log I 0.15Hz I 1.5H z I 15 Hz 

High end of scale 

Scale I 2 kHz I 20 kHz I 200k Hz 
Lin I 1 Hz I 10 Hz I 100Hz 
Log I 4 Hz I 40 Hz I 400Hz 

SINUSOIDAL MODE 

Attenuator Output : 
Output Voltage : 1 00 µV to 1 0 V . vari 
able in 1 0 dB steps, con tinuo usly vari
able with in each step . Accu racy ol steps 
± 0, 1 dB re O dB position ( 1 0 V) 
Output Impedance : 1 00 0 in all att enu a
tor posi tions 

Direct Output (dir ect coupl ed): 
DC Offs et: < ± 50 mV 
Output Voltage: 0 to 1 0 V continuously 
variab le 
Max . Output Current: 1 00 mA peak 
Output Impedan ce: < 2 0 
Max. Output Pow er: 0, 75 W into 14 0 0 
load 
Min. Load Imp edance at FSD : 140 0 

Inh erent Nois e: 
< 70dB 

Hum and Spurious Signals : 
< SO dB 

NARROW BAND RANDOM NOISE MODE 

Bandwidths (effect ive noise 1:-andwidths): 
3 , 16; 10 ; 31 ,6; 100 ; 316; 100 0Hz 

Filter Typ e: 
3 pole Butterworth 

Di st ribution : 
Symmetr ica l Gaussian amp litude di st rib u· 
tion up to 4.5 a 

Att enu ator Output: 
Output Voltage : 30µV to 3 V. vari able 
in 1 0 dB steps, con tinuous ly variable 
wi thin each step. Accuracy of steps: 
± 0 , 1 dB re O dB posit ion (3 V) 
Output Imp edance : 100 0 in all attenua 
tor positions 

Direct Output (Direct coupled) : 
DC Offset: < ± 50 mV 
Outp ut Voltag e: 0 to 3 V continuously 
variable 
Max. Output Current: 1 00 mA peak 
Output Impedance : < 2 0 
Max . Outpu t Power: 75 mW into 140 0 
load 
Min . Load Imp edance at FSD: 14 0 0 

Inh erent Noise : 
< 60dB 

Hum and Spurious Signals : 
< 70dB 

WHITE AND PINK NOISE MODES 

Frequency Ranges: (switchable) 
2 Hz to 2 kHz 
2 Hz to 20 kHz 
2 Hz to 200 kHz 
20 Hz to 20 kHz 
200 Hz to 200 kHz 
1 8 dB/ oct. rol l -off outside these frequ en
cies 

D ist r ibut ion: 
Symmetrical Gaussian amplitude distribu 
tion up to 4,5 a 

Frequency Response: 
White Noise: 
± 1 dB, 20Hz to 200k Hz 
± 2 dB, 2 Hz to 20 Hz 
Pink N oise: 
± 1,5 dB. 20Hz to 200kHz 
± 2 .5 dB, 2 Hz to 20 Hz 

Att enu ato r Out put: 
As for Narrow Band Random Noise 

D irect Output: 
As for Narrow Band Random Noise 

GENERAL 

Frequency Range Adjustment: 
Upper and lowe r frequency lim it adjust· 
able by rear panel screwdriver-ope rated 
potentiome ters 

Refe rence Signal : 
Three position toggle switch , "O n" . 
"Off" . and "O n·· with se lf return. lnde · 
pendent of generator fr equency sett ing. 
the refe rence freq uency is: 
1 00 Hz in 2 kHz ranges 
1 kHz in 20 kHz ranges 
1 0 kHz in 200 kHz ranges 
Accuracy : ± 2% 
May be remote ly con trolled 
Output level is controlled by " Outp ut At · 
tenuator " and " Outpu t Voltage" knobs 
Signal waveform is sinusoidal or narrow 
band random in th e respective mod es 

Gene rator On / Off : 
Three pos ,uon toggl e switch, " Off". 
" On·· . and " Off " with self return . Sup · 
presses th e outpu t signal 60 dB in 
30 ms . May be remo tely controlled 
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Specifi cati ons 1027 co nt inu ed 
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METER SECTION 

Meter Function : 
Meter can be switched to read four di ffer 
ent signa ls: 

1. Output : 
Indicates EM F (elect romotive force) 1n at
tenuator pos it ions and output volt age in 
posi tion ··Direc t"' 

2 . Compre ssor Input : 
Three ranges, full sca le deflec tion 1 · 3; 
10V 

3. Compr ession: 
Indicates O to 90 dB compression 

COMPRESSOR SECTION 

Amplitud e lineari ty : 
± 0.2 dB re 1 kHz. 2 Hz 10 200 kHz 

Compr essor Inpu t Vo lta ge : 
Min. 0 ,5 V RMS 

Inpu t Impe dance: 
25 k0 // 100 pF 

CONNECTION TO EXTERNAL EQUIPM ENT 

Frequency Cont rol Vo ltage IN : 
Sens iti v it y: see under GENERATOR SEC
TION , .. External Frequency Control .. 
Input Imp edance: > 10 MP. 
M ax . Input Curr ent : 0 ,25 µA 
Inpu t Volt age: Min. - 10 V. max. + 15 V 
Volt ages Av ailabl e: + 15.4 V and 
- 1,35 V (max. current 10 mA) for Level 
Recorder Types 2307 and 2309 

Frequency Control Vol tag e Out : 
Vol tage follows frequency con tr ol voltage 
± 1 mV whether suppl ied internally or ex
ternally 
Output Imp edance: < 1 0 
Minimum l oad Im peda nce: 1 0 kO 

Fixed Frequ ency : 
" In ": 0. 13 to 1 V peak-to- peak 1.2 MHz 
sine wave. input impedan ce 1 30 pF 
" Out ": 1.2 MHz triangul ar wave 
0,3 to 1.5 V peak-to-peak 
Min Load impedance 5 k0 // 500 pF 

GENERAL 

Warm -up Tim e: 
Approx . 15 s 

Electr omagnet ic Comp ati bi l it y 
Compli es with Class B co mputing device 
of American FCC (Federa l Communication 
Commission) Rules 

Op erating Temp eratur e: 
5 to 40 °c (41 to 104 °F) 

Stor age Tem peratur e 
- 25 ° C to +10 °c (- 13 ° F to+ 150 ° F) 

Humidit y: 
O to 90 % RH at 30 ° C, non -c ondensing 

Pow er Supply : 

100, 115 , 127 .220, 240V 
(± 1 0%), 50 to 40 0 Hz, 50 VA 
Comp l ies w ith safety class I of IEC 348 

Accu racy ± 5 dB within compresso r dy 
namic range (see under COMPRESSOR 
SECTION) 

4 . Voltmet er Input : 
Separate input. 
Input impedance 14 6 kO// 1 00 pF 
Three ranges. ful l scale def lection 1: 3; 
10V 

M ete r Scales: 
Voltage Scales : linear O to 1 0 and O to 
31,5 
dB Sca le: 0 tb 20d B 

Compr essor Sp eed: 
3; 1 0; 30 ; 1 00; 300 ; 1 000 dB/ s 

Dynami c Rang e: 
Si nusoid al Mod e: 90d B 
Rando m Noi se Mod es: 70 dB 

Va riable Frequenc y: 
1,0 to 1.2 M Hz sine wave 
1.5 to 3 V peak-to -peak 
Min . load impedance 5 k0 // 500 pF 

To 2020: 
Control signa ls for Heterodyne Slave Fi l
ter Type 2020. present in 2 kHz and 
20 kHz ranges. and in all output modes 
Fixed Frequen cy: 120 kHz sine wave 
1 to 4 V peak-to-peak 
Min . load impedance 5 k0 // 500 pF 
Variable Frequency : 200 to 24 0 kHz 
tri ang ular wav e 
0,3 to 1,5 V peak-to-peak 
Min . load impedance 5 k0 // 500 pF 

Rem ote Control : 
"Ge nerator On/ Off" and " Reference Sig 
nal" may be remotely controlled 

Signa l Ground : 
May be floating or connected to chassis . 
Detachable bar connection on rear panel 

Cabinet : 
Supplied as model A (light-weight me tal 
cabine t). B (model A in mahogany cab 
in et), or C (as A but with flang es for 
standa rd 1 9" racks) 

Di mension s (m odel A) : 
(Excluding feet. knobs , etc .) 
Height: 2 22 mm (8.7 in) 
W idth: 430 mm ( 16.9 in) 
Dep th : 200 mm (7.9 in) 

Weig ht (m odel A ): 
11 kg (24 lb) 

Accesso rie s Includ es: 
1 Coaxial Co nnection Cable .. .. ... AO 00 13 
1 Coaxial Connection Cable .. ..... AO O 12 7 

Range settings displayed on me ter scale 
Compr essio n Sc ale: 0 to 90 dB 

Rectifi er : 
Quasi RMS , gives true RMS value for 
si ne and rando m signals 

A ve ragin g Tim es: 
O. 1; 0,3; 1; 3; 1 O; 30; 100 s 

Ac cur acy of M eter Rectifi er + M et er: 
1 % of scale readi ng + 1 % of fu ll sca le 
de flectio n 

Compr essor Rectif ie r : 
Av erag e 

Regul at ion Ch aracte ri st ic: 
0 dB sta t ic error 

Ext ern al Fil te r : 
" To In put": 
Outp ut Imp edanc e: < 1 0 0 
Mi n. l oa d Imp edanc e: 5 k0 // 2 nF in 
sin e and narrow band random modes. 
500 0 // 2 nF in white and pink noise 
modes 
Outp ut Vo l tage: 450 mV RM S sine 
140 mV RMS narrow band noise 1 V 
RMS w hite and pink noise 
" From O ut put": 
Input Imp edan ce : 1 50 kO// 1 00 pF 
M ax . Inp ut Vo lt age : 1 5 V peek 

Const ant Lev el Outpu t : 
0 ,5 10 1 V RM S sine wave fo llowing t he 
fr equency of the generato r (follows cen
tre fr equ ency in narrow band random 
mode). Also operative in white and pink 
noise modes 
Min . load Impedan ce: 5 k.0 // 2 nF 

1 Control Cable ...... .. .. ... ........... AO 00 3 5 
1 B & K Coaxial Plug ....... . ... .... ... JP 0101 
2 BNC Coaxial Plugs .................. JP 00 3 5 
1 7-pin DIN Plug .... .. ... .. ... .... . .... JP 0703 
2 B-pin DIN Plugs ....... .. ............. JP 0802 
2 Banana Plugs ... ... .. ....... ... .... ... . JP 0002 
1 Flexible Shaft .. .... ............... .... UB 004 1 
1 Power Cable ....... .. ..... .. .......... AN 0010 
1 630 mA fuse ............. ......... .. .. VF 0032 
1 315 mA fuse ......... ... . ... .... .... .. VF 00 4 2 

Accesso ries A va i lable 
Swe ep Unit WB O 190 (fo r use with Fre
quency Response Tracer Type 4 7 12) 
Frequency Con tr ol Cable AO 0034 (for 
use w ith Level Reco rder Type 23 0 7 and 
X-Y Recorde r Type 230 8 ) 


