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The Type 1 61 7 has 50 third-octave filter 
bands with centre frequencies 2 Hz to 
160 kHz , 41 overlapping octave filter bands 
from 2 Hz to 20 kHz , A , 6 , C, D-weighting 
networks, and a Linear pass band 1 Hz to 
200 kHz . The filter pass bands fulfil the 
most severe standards, IEC 225- 1966, DIN 
45651 (1 / 1-oct) and 45652 (1 / 3 -oct). 
and ANSI 51 .11 - 1966 Class II (1 / 1-oct) 
and Class III (1 / 3-oct) . 
In addition to facilities for filter scanning 
controlled by 6 & K Level Recorders, there 
is a built-in interface to the proposed IEC 
standard via which full control can be exer
cised . An internal control system is able to 
programme the averaging times of the mea 
suring instrument that is connected to the 
Type 161 7 so that the optimum 6T product 
is maintained during a frequency scan . 
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GENERAL FEATURES: 

• . 41 third-octave filter 
bands, centre frequencies 
2 Hz to 20 kHz 

• 41 overlapping octave 
filter bands , centre 
frequencies 2 Hz to 20 kHz 

• Third -octave and octave 
filters in accordance with 
IEC 225 - 1966, DIN 
45651 and 45652, and 
ANSI S 1.11-1966 

• Digital display of selected 
centre frequency and 
bandwidth 

• Built-in A-weighting 
network 

• Electronic control of filter 
switching 

• Manual or Level Recorder 
controlled filter scanning 

• Selectable scan start 
position to save time, 
eliminates low frequencies 
when required 

• Input overload warning 
circuit 

• Floating or grounded 
Signal input 
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types 1 61 7 and 1 61 8 

Third-Octave and 
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ADDITIONAL FEATURES 
TYPE 1617: 

'''' ''' ''I\l''''' I ... · '<) . ... . ~ .. _. f·· .... 

• 9 third-octave filter bands, 
centre frequencies 25 kHz 
to 160 kHz 

• Built-in B, C, D-weighting 
networks 

• Comprehensive connection 
facilities for use with other 
instruments 

• Operation of front panel 
controls via built-in IEC 
Interface 

• Selection and control of 
averaging time program for 
the measuring instrument 

USES: 

_-.....e-no __ 

--' .... , ... 

(With suitable Measuring 
Amplif iers) 

• Third-octave and octave 
frequency analysis of 
sound and vibration 

• Measurement of frequency 
response 

• Measurement of sound 
transmission loss 

• Measurement bf vibration 
isolation 

• Testing acoustic materials 
• Recording of spectrograms 

with constant confidence 
level (1 61 7) 



The Third-Octave and Octave 
Band Pass Filters Type 1617 and 
Type 1618 are key links in any in
strumentation chain for measure
ment and recording of the fre
quency spectra of sound, vibration, 
and electro-acoustic signals . Sev
eral novel features have been in
corporated, including electronic fil
ter switching and digital indication 
of the selected filter . The Band Pass 
Filter Type 1618 is the basic instru
ment, while the Type 1617 com
bines an extended frequency range 
with comprehensive control and syn
chronisation facilities for use with 
other instruments. 

The Type 1 61 8 has fi Iter band 
centre frequencies from 2 Hz to 
20 kHz that can be divided into 41 
third-octave bands, or 41 overlap
ping octave bands covering the 14 
octave frequency range. It has a 
built-in A-weighting network, and 
there is indication given when the 
level of the signal being analyzed 
overloads the input section. The 
Band Pass Filter has provision for fil
ter scanning controlled by B & K Le
vel Recorders . 

The Type 1617 has filter band 
centre frequencies from 2 Hz to 
160 kHz that can be divided into 50 
third-octave bands. It has 41 over
lapping octave bands covering 14 
octaves from 2 Hz to 20 kHz. In addi
tion to the A-weighting, it includes 
B, C, and D-weighting networks, 
and there is also an input overload 
indicator lamp. Filter scanning can 
be controlled by a Level Recorder, 
and there is a built-in interface to 
the proposed IEC Digital Bus Stand
ard to permit direct control by other 
instruments and systems using this 
standard. A DC ramp output can 
control the X-axis of an X-V Recor
der, and a control circuit is included 
to select averaging time programs 
for use by the measuring instru
ment. 

Both Band Pass Filters will gener
ally be used with one of the Measur
ing Amplifiers Type 2606, Type 
2607, or Type 2608, but other in
struments such as the Frequency 
Analyzers Type 2120 and Type 
2121 , or the Heterodyne Analyzer 
Type 2010 can be employed . Con
nected to a B & K Condenser M icro
phone, these measuring instru
ments all form a sound measure-
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ment system that satisfies IEC 179 
for precision sound level meters, 
while Type 2606, Type 2607, and 
Type 2120 satisfy IEC 179 A for Im
pulse measurement. 

sic system of Type 1618 and Type 
2608 is for RMS measurement in 
the audio frequency range, with fil
ter selection by Level Recorder. Opti
mum utilisation of all measuring 
modes and control possibilities is ob
tained with a combination of Type 
1617 and Type 2607, which gives 
the ability to measure and analyze 
in the frequency range from 2 Hz to 
160 kHz, obtaining RMS and Peak 
values from all commonly encoun
tered random, quasi-random, peri
odic, and complex waveforms . This 
combination can be used together 
with an X-V Recorder. 

All three Measuring Amplifiers 
can be employed with either Band 
Pass Filter , so that selection of 
which Measuring Amplifier to use 
will largely depend on the particular 
measurement application. Table 1 
shows the various combinations 
available, together with brief specifi
cations, and the type of measure
ment and analysis possible. The ba-

Measuring Amplifiers Band Pass Filter Type 1618 Band Pass Filter Type 1617 

General : General: General: 
Freq . Range: 2 Hz - 200 kHz Freq . Range: 1.4 Hz - 22 kHz Freq. Range: 1.4 Hz - 180 kHz 
Dyn . Range: 1 OIN - 300V 41 third-oct. bands 50 third-oct. bands 
Fast and Slow averaging 41 overlapping octave bands 41 over lapping octave bands 
Input over load warning A-weighting filter - A, B, C, D-weighting filters 

Averaging time programs 
Control via built-in IEC interface 

• DC ramp for X-V Recorder control 

Type 2608 and 2121 RMS measurement 
RMS measurement 
Crest factors up to 5 20Hz - 22 kHz 20 Hz - 180 kHz 

AC output to Level Recorders (Audio frequencies) 

A-weighting network 
Manual or remote control of filter scanning 

Digital bus control of filter 
scanning 

Measurements can be made at lower frequencies if the 
averaging ability of a Level Recorder 2307 is used 

Type 2606 Comprehensive RMS measurement at high crest factors 
RMS and Peak measurement 
Impulse and Hold modes 20Hz - 22 kHz 20Hz- 180kHz 
Crest factors up to 40 (Audio frequencies) 
AC or DC outputs to Recorders 
A , B, C, D-weighting networks Manual or remote control of filter scanning 

Range settings shown on 
Digital bus control of filter meter scale 
scanning 

Measurement in Peak or Impulse Modes 

1.4 Hz - 22 kHz 1.4 Hz - 1 80 kHz 

RMS measu rements ca n be made at lower frequencies if the 
averaging ability of a Leve l Recorder 2307 is used 

Type 2010 (RMS only) , Measurement of RMS and Peak values of all commonly encount-I 
2607, & 2120 ered random . quasi-random . periodic. and complex waveforms 
RMS and Peak measurement 
Impulse and Hold modes 1.4 Hz - '22 kHz 1 .4 Hz - 1 80 kHz 
Crest factors up to 5 

Manual or remote control of filter scanning AC or DC outputs to Recorders 
50 dB logarithmic DC output Manual control of avo time fur 2607 , 2120 , m2010 
proportional to RMS Level 
A , B, C, D-weighting networks Digital bus control of filter 
Range settings shown on meter scanning and averaging times 
scale for 2607 and 2120 

This combination gives optimum 
use of all measurement and 
control facilities , including 
X-V recordin!'l (not 2010) 

Table 1. Band Pass Filter and Measuring Amplifier Combinations 



Description 
Both Band Pass Filters are de

signed to operate on the signals ob
tained from the External Filter termi
nals of the Measuring Amplifiers , 
but any input signal of approxi
mately 1 V RMS with a crest factor 
less than 5 can be accepted (the 
higher crest factor capability of the 
Type 2606 can be used at lower sig
nal levels). Input and output are via 
coaxial B & K sockets on the front 
panel, paralled by BNC terminals on 
the rear. 

Filter I Filter II 1 1 3 Octave 
Centre Centre Bandwidth 

Frequency Frequency at 3 .7 dB 
Hz Hz Hz Approx. 

2 0,46 
2 .5 0 .50 

3 .15 0 .73 
4 0.92 

5 1 .16 
6 .3 1,45 

B 1 .83 
10 2 .30 

12.5 2 .90 
16 3 .70 

20 4.60 
25 5 .8 

31 .5 7 .3 
40 9 .2 

50 11 .6 
63 14.5 

80 18.3 
100 23 

125 29 
160 37 

200 46 
250 58 

315 73 
400 92 

500 116 
630 145 

800 183 
1000 230 

1250 290 
1600 370 

2000 460 
2500 580 

3150 730 
4000 920 

5000 1160 
6300 1450 

8000 1830 
10000 2300 

12500 2900 
16000 3700 

20000 4600 

25000 5800 
31500 7300 
40000 Additional 9200 
50000 1/ 3-octave 11600 
63000 filters 14500 
80000 in 1617 18300 

100000 23000 
125000 29000 
160000 37000 

Table 2 . Filter centre frequencies in pre
ferred series . Heavy type denotes 
preferred series for full-octaves 
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Fig. l . Block diagram of the Band Pass Filters Type 1617 and Type 1618 

Fig.1 is a block diagram valid for 
both versions of Band Pass Filter, 
where shaded areas represent fea 
tures found only in the Type 1617. 

Third-Octave Band Pass Filters 
The active Filter sections consist 

of a matched pair of variable fre
quency six-pole Butterworth filters 
which can be electronically 
switched to yield third-octave or full 
octave bandwidths . Between them 
the two Filters cover the frequency 
range from 2 Hz to 20 kHz centre 
frequencies , with each Filter being 
switched to alternate third-octave 
centre frequencies in the preferred 
series (see Table 2). 

In the Band Pass Filter Type 
1617 there is an additional set of 
third-octave Filters with centre fre
quencies between 25 kHz and 
160 kHz, to extend the high fre
quency range of the instrument. 

The filter characteristics of the in 
dividual third-octave Filters used in 

these instruments fulfil the require 
ments of IEC 225 - 1966, DIN 
45652, and ANSI S 1. 11-1966 
Class III, which are the most rigor-
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Fig.2. Typical third-octave filter response 

3 



ous standards applying to third
octave filters . The response curve for 
a typical third-octave filter is shown 
in Fig .2, and the top of the curve in 
the enlarged view in Fig .3 . The IEC, 
DIN , and ANSI limitations are also 
indicated in both Figures. Peak-to
valley ripple in the pass band is less 
than 0,5 dB with attenuation within 
± 0,5 dB . Attenuation of frequencies 
outside 5 x and 1/ 5 of the band 
centre frequency is better than 
75dB . 

Octave Band Pass Filters 
Octave Filters are formed in both 

Band Pass Filters by electronically 
altering the components and charac
t~stics of the Filter circuits. This ar
rangement gives a flat crest to the 
characteristic curve, and low peak
to-valley ripple . The octave Filters 
cover the frequency range from 
2 Hz to 20 kHz centre frequencies, 
selectable at third-octaves in the 
preferred series. There is no provi
sion for connection of full-octave fil
ters at higher frequencies in either 
Filter Set. 

All octave Filters contained in the 
Type 1 61 7 and Type 1 61 8 conform 
to IEC 225 - 1966, DIN 45651 , 
and ANSI S 1.11-1966 Class II, 
which are the strictest standards for 
octave filters. Fig .4 shows the top 
of a typical octave filter characteris
tic, attenuation outside 8 x and 1/ 8 
of the band centre frequency is bet
ter than 60 dB . Peak-to-valley ripple 
is less than 0,5 dB, while attenua
tion in the pass band is within 
± 0,5 dB . 

The total integrated random 
(white) noise power passed by the 
practical octave and third-octave Fil-
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Fig.3. Top of a third-octave filter characteris
tic 

ters in the Type 1617 and Type 
1618 is equal to that which would 
be passed by an ideal octave or 
third-octave filter. 

Weighting Networks 
In addition to the Linear re

sponse, and A-weighting network in
cluded in the Type 1618, the Type 
1617 contains B- and C-weighting 
networks, plus the D-weighting net
work specified in IEC 537 for meas
urement of aircraft noise. The fre
quency responses of the four 
weighting networks are shown in 
Fig.5 . The Figure also indicates the 
Linear range 1 Hz to 200 kHz obtain
able from the Type 1617, and the 
Linear range 1 Hz to 40 kHz from 
the Type 1618. 

Filter Selection and 
Scanning Ranges 

Filter switching is accomplished 
electronically by FET switches in 
the Filter Selectors that are regu-
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Fig .4 . Top of a typical octave filter charac
teristic 

lated by the Digital Controller acting 
on instructions from internal or re
mote control settings . Bandwidth of 
the Filter in use is selected by the 
three position Selectivity switch, giv
ing a choice of third-octave band
width scanning in third -octave 
steps, octave bandwidth scanning 
in third-octave steps (with adjacent 
bands partially overlapping). or oc
tave bandwidth scanning in full
octave steps. 

Manual selection of any particular 
Filter band is made by turning the 
Manual Filter Selector control to the 
required position . On the Band Pass 
Filter Type 1618 the Manual Filter 
Selector has a scale graduated in 
third-octave centre frequencies 
from 2 Hz to 20 kHz, plus the two 
positions "A-weighting" and "lin
ear" . There are two measuring 
ranges on the Band Pass Filter Type 
1 61 7, selected by the Ra nge 
switch , and hence two frequency 
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scales . One covers the full fre
quency range with graduations in 
third-octaves with centre frequen
cies from 2 Hz to 160 kHz. The 
other range covers third-octave cen
tre frequencies between 2 Hz and 
40 kHz, and includes A- , B-, C- , D
weighting, and a Linear position . 
Both models have a "Linear" mode 
available on the Range switch, 
which permits a Linear output to be 
obtained at any point in a scan, 
without moving the Manual Filter 
Selector . 

The centre frequency of the se
lected Filter band is indicated on a 
half-i nch digital display that also 
shows whether the Filter is function 
ing as a third-octave or as an oc
tave filter , or whether a weighting 
network has been selected . 

Filter Scanning 
In addition to its control of the Fil

ter switching as directed by the 
Manual Filter Selector, the Digital 
Controller can operate the Filter 
scan on the commands of an exter
nal source . Control by a Level Recor
der Type 2306 or Type 2307 is pos
sible with both Band Pass Filters . 
On the Type 1617 control can also 
be exercised via the built - in IEC In 
terface , or an X-V Recorder can be 
operated in synchronism with Filter 
scanning (possible with Type 2607 
Measuring Amplifier or equivalent). 

Selection of manual or recorder 
control is made by the Filter Control 
Mode Manual / Recorder switch, 
while the Stop/ Run switch enables 
the Recorder in use to be controlled 
from the Band Pass Filter. This con
trol facility is blocked when "Man
ual" is selected , or when the Type 
1617 is being controlled via the In
terface . 

When operating in any remote 
control mode, the progress of the 
scan can be followed on the Digital 
Display, as the Manual Filter Selec
tor does not rotate during an auto
matic scan. The Filter frequency 
sweep always starts from the band 
in which the Manual Filter Selector 
is standing, it sweeps through the 
selected range, and being internally 
actuated, it returns instantly to its 
starting point. This saves analysis 
time when low frequencies (with 
correspondingly long averaging 
times) will not be required while 

operating the Type 1617 with an X
Y Recorder, or under digital control 
via the Interface bus . Similarly, 
when recording sound on a Level 
Recorder , unwanted low frequency 
bands can be excluded from the 
trace to yield a clear audio fre 
quency spectrogram . 

Connections for synchronisation 
with a Level Recorder Type 2307 is 
made via a 7-pin DIN socket on the 
rear panel (see Fig.6). Connection 
to a Level Recorder Type 2306 is 
achieved via an 8 -pin DIN socket. 
which with the Type 1617 is also 
used for X-V recording . 
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Fig.6. Rear panels of the Band Pass Filters 
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Fig .7 . Conditions where longer averaging times are required for high frequency signals . The 
lower curve was made with too short averaging time. while for the upper curve. averag
ing was correct 
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Averaging Time Control 
This ability, allows the Type 1617 

to vary the averaging time of the 
Measuring Amplifier Type 2607 or 
the Narrow Band Analyzer Type 
2120 during the course of the fre
quency scan . The advantage is that 
the averaging time can be kept as 
short as possible to maintain an ac
ceptable analysis time , while being 
long enough at lower frequencies to 
achieve optimum measuring accu
racy, i.e. to maintain a good confi
dence level. The best analysis condi
tions are obtained when the product 
of bandwidth B (in Hz) and averag
ing time T (in s) is held constant 
throughout the scan . Therefore the 
Type 1617 is equipped with averag
ing time programs which can be se
lected according to test conditions 
to maintain the BT product as near 
constant as possible and give a con 
stant confidence level. 

At higher frequencies, if a con
stant BT product is to be main
tained, the averaging time becomes 
so short that the writing speed of 
the Recorder will be the practical li
mitation on the speed of the analy
sis . Therefore the shortest averag 
ing time that can be selected by the 
programs in the Type 1617 is 
0 , 1 s. However, some high fre
quency signals like the noise or vi
bration from a slowly rotating ma
chine may have a low repetition fre 
quency that causes low frequency 
modulation as shown in Fig .7 , 
where 0 , 1 s averaging time is too 
short . To allow satisfactory averag
ing times to be selected for this 
type of signal , a choice of three min 
imum times (0, 1 s, 1 ,0 s, and 10 s) 
is provided on the Type 1617. Fig .8 
is a chart indicating the averaging 
times and change-over frequencies 
in the nine programs available , to
gether with the minimum and maxi
mum averaging times. 

When operating with variable av
eraging times, selection of the re
quired program is made with the 
two Averaging Control switches on 
the front panel , and the Recorder 
Averaging Time switch on the rear 
panel must also be set to "Variable 
Averaging Time". Table 3 shows 
how the programs can be selected 
by suitable combination of the Pro
gram and Minimum Time switch po
sitions. The programs are obtained 
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Averaging Time 
(S) 

100 
C,F.J Slow Random 

30 
10 S 

G,H,J 
10 

3 

0,3 

0,1 
L-----~-___ D __ -,~,-----------·.------------'B=~--=~F~~~-,~~~~~~~~--C--D~;~:~.: 

A,B,C 

, ! , ! , , I ! , 

2 5 10 20 50 100 200 500 lk 2k 5 k 10 k 20 k 

Switchover Frequency (Hz) 

Fig.S. Averaging times and changeover frequencies 

Minimum Av . Time(s) 0 ,1 1,0 10 

Slow Random C F J 

Fast Random B E H 

Sine A 0 (G) 

Table 3. Selection of the required averaging 
time program 

via the 15 lead AVERAGING TIME 
CONTROL socket on the rear panel. 

With a Level Recorder , automatic 
averaging time control functions as 
follows . The scan starts with the Re
corder being held for a period of 
five times the programmed averag
ing time for the band, during which 
time the pen comes up to the cor
rectly averaged level . Then a long 
averaging time is selected that 
keeps the output constant while the 
Recorder draws the trace by advan
cing the paper at high speed to the 
next frequency band . The Filter 
steps to the next band in the se
quence, and the programmed aver
aging time is selected, after which 
the Recorder hold period begins 
again . 

Using an X-V Recorder, where 
the X-axis is controlled by the DC 
ramp output from the Type 1 61 7 , 
the Recorder pauses for five times 
the averaging time, and then takes 
eight steps through each third
octave band. 

Figs.9 , 10, and 11 show analysis 
of the same input signal recorded 
using three different methods to il 
lustrate their relative merits . 

Built- in IEC Interface 
The Type 1617 is fully program 

mable via a built-in interface that sat
isfies the requirements of the pro
posed IEC Standard Digital Interface 
for Programmable Instrumentation . 
This permits the filter frequency 
bandwidths, and averaging time to 
be varied in an arbitary sequence, 
and recording initiated to suit any 
particular measuring program. It 
also permits on -line changes to be 
made to accomodate new events as 
they occur . 
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The following interface functions 
are available on the Type 1617: 

Acceptor Handshake (AH 1) 
Listener Function (L2) 
Remote Local Function (RL2) 
Parallel Poll Function (PP2) 

Busy is indicated via NRFD (not 
ready for data) hold method when 
the Band Pass Filter is feeding a Re
corder . 

A Listen Address switch on the 
rear panel allows the instrument 
Listener address to be set for use 
with remote digital control. There is 
a PPR Selector for setting the Paral
lel Poll Response , used here to re 
port whether there has been an 
overload in the Input Amplifier 
si nce the previous interrogation . 
This is used to assess the validity of 
the levels measured in the filter 
bands . 

Connection to the digital bus is 
made via the 25-lead plug on the 
rear panel of the instrument . 

Operation with other 
instruments 

Fig.12 shows the connection pos
sibilities with other Bruel & Kjcer in
struments, including the cables re
quired. 

The Band Pass Filters can also be 
employed as external filters for 
B & K Sound Level Meters Type 
2203 and Type 2209, and for Vibra 
tion Meters Type 2510 and Type 
2511 . 

,
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Fig .10. Frequency analysis with level Recorder and variable averaging times 
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Fig.11 . Frequency analysis with X-V Recorder and variable averaging times 
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Fig.12. Connection possibilities with other B & K instrumentation 
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Specifications l61 7 and 1 61 8 

Band Pass Filters: 
In accordance with IEC 225 1966, DIN 
45651 and 45652, and ANSI Sl .ll-
1966 best classes 
The total integrated random white noise 
power passed by the filters in these in
struments is equal to that which would 
be passed by an ideal filter 
Centre Frequencies 1617: 
1 / 3 oct: 2 Hz to 160 kHz (50 bands) 
1 / 1 oct: 2 Hz to 20 kHz (41 overlapping 
bands at 1/ 3 octave intervals covering 
14 octaves) 
Centre Frequencies 1618: 
1 / 3 oct: 2 Hz to 20kHz (41 bands) 
1 / 1 oct: 2 Hz to 20 kHz (41 overlapping 
bands at 1/ 3 octave intervals covering 
14 octaves) 
Attenuation Outside Pass Band: 
1 / 3 oct : > 75 dB at 5 x and 11 5 cen
tre frequency 
1 / 1 oct: > 60 dB at S x and l / S centre 
frequency 
Attenuation at Centre Frequency (fm): 
1 / 3 oct and 1 / 1 oct: OdB ±O,5dB 
Maximum Peak-to-Valley Ripple: 
1 / 3 oct: O,5dB 
1 / 1 oct: O,5dB 

Overall Selective Frequency Range: 
1617: l.4Hz to lS0kHz 
1618: l.4Hz to 22kH z 

Linear Pass Band (Available from Range 
switch or M anual Filter Selector): 

1617: 
l,6Hz to 160kHz attenuation is OdS 
± 0,3 dB 
1 Hz to 200 kHz attenuation is 0 dB 
± 0 ,5 dB 
1618: 
1,6 Hz to 31 ,5 kHz attenuation is 0 dB 
± 0 ,3 dB 
1 Hz to 40 kHz attenuation is 0 dB 
± 0 ,5 dB 

Filter Selection: 
Type 1617: 
2 Hz to 1 60 kHz 
2 Hz to 40 kHz, D, A , B, C, Linear 
Type 1618: 
2 Hz to 20 kHz, A , Linear 
Switching control : 
Manual: from " Manual Filter Selector" 
Automatic: from a Level Recorder 
Automatic: to control an X-V Recorder 
(1617 only) 
(When scanning octave f il ters, either full 
octave or third -octave stepping can be se
lected) 

Automatic: via the IEC interface bus 
(1617 only) 

Weighting Networks: 
Curves A , B, and C are in accordance 
with IEC 179 for prec ision sound level 
meters (1 61 S has A-weighting only) 
Curve D is in accordance with IEC 537 

Averaging Time Programmes (1617 only): 
Used with Measuring Amplifiers that fea 
ture remote controlled averaging times 
(Type 2607) 
Programmes Available: 
See Table 3 and Fig .S 

Input: 
Via B & K coaxial socket on front panel, 
paralleled by BNC socket on rear 
Impedance: 
1 MOll l00pF 
Voltage: 
1 V RMS nominal 
5 V peak maximum 
5 ,6V (± O,3V) overload warning lamp 
lights 

Distortion: 
Band Pass Filters: 
< 0 , 1% with 1 V signal level 
< 0 ,3% with 3 ,6 V signal level 
Linear Range: 
< 0 , 1% with 1 V signal level 
< 0,3% with 3 ,6 V signal level 

Noise: 
< 150j1V (typ . 100) Band Pass Filters 
< 11 Oj1V (typ . SO) A , B, and C-w eighting 
networks 
< 250j1V (typ . lS0) D-w eighting net 
w ork 
< 1 OOj1V (typ . SO) Linear range 

Output: 
Via B & K coaxial socket on front panel, 
paralleled by BNC socket on rear 
Impedance: 
< 500 
Minimum Load Impedance: 
5 kO 11 1 nF for less than ± 0 ,2% reading 
error 

DC Ramp Output (1617 only): 
Used for controlling the X-axis of an X-V 
Recorder 
o V at the starting frequency 
O,20S V per 1/ 3 octave increase rate 
10.4 V maximum output 
Load impedance > 10 kO 

Digital Bus Interface (1617 only): 
Conforms with the proposed IEC Stand
ard Digital Interface for Programmable In
strumentation 
Contains the following functions: 
Acceptor Handshake (AH 1) . 
Listener Function (L2) 
Remote Local Function (RL2) 
Parallel Poll Function (PP2) 

Environmental Conditions: 
Operating Temperature Range: 
5°C to 40°C (41 °F to 104°F) give no ef
fect 
Storage Temperature: 
-25°C to + 70°C (- 13°F to + 15S0F) 
Permitted Humidity Range: 
The outputs from the instruments are ac
curate between 0 and 90% relative hu
midity , provided there is no condensation 

Power Requirements: 
100, 115, 127, 200, 220, 240 V AC 
±1 0% 
50 to 400Hz 
1617: approx. 30VA 
1618: approx. 2SVA 
Comply with IEC 34S Class I 

Cabinet: 
Supplied as model A (light -weight metal 
cabinet) , B (model A in a mahogany cab
inet), or C (as A but with f langes for 
standard 19" rack mounting) 

Dimensions: 
Height: 133 mm (5 ,25 in) 
Width: 430 mm (16,9 in) 
Depth: 200mm (7 ,9in) 

Weight: 
1617: 6 ,5kg(14,3Ib) 
1618: 6 ,3 kg (13,9Ib) 

Accessories Included : 
1 AN 0010 Power cable 
2 JB 0002 Banana plug 
2 JP 0035 BNC plug 
2 JP 0101 B & K coaxial plug 
1 JP 0703 7-pin DIN plug 
1 JP OS02 S-pin DIN plug 
2 VF 0012 Fuse 

Accessories Available : 
See Fig .12 . 



2 .1. FRONT PANEL 

Selected Filter -~-
r r 'H 

,I-' ,. _ L,~ . • _ 

..... . -

2. CONTROLS 

Manual Filter Selector Averaging Control 

.--~- Power On 

r _._c.. .... ... _-, 

Inpu t Selectivity Range Fil ter Control Mode Output 
770353 

Fig. 2 . 1. Front panel controls of the Type 1617 

POWER ON : 

AVERAGING CONTROL: 

MANUAL FILTER SELECTOR: 

SELECTED FILTER : 

INPUT: 

Power is on with the switch in the up position . Warm -up time is ap
proximately five seconds . 

Two switches used to select averaging time programs, when the 
Band Pass Filter is connected to a Measuring Amplif ier such as the 
Type 2607, which has provision for remote control of its averaging 
time . 

Program: Selects an averag ing time program suitable for " Sine", 
" Fast Random", or "Slow Random " signals . 

Minimum Time: Selects minimum averaging times for the averaging 
time programs. 

A rotary switch that selects the filters and we ighting networks when 
operating in the "Manual" control mode . The two frequency scales 
cover the measuring ranges that can be chosen by the " Range " switch 
and indicate the selected frequency band . 

A digital display that shows the centre frequency of the selected filter . 
The display also indicates the bandwidth chosen, and whether a linear 
or weighted response has been selected . 

Standard B & K coaxial socket, fitting JP 0101 Plugs, paralleled by a 
BNC socket on the rear panel. There is an input " Overload" lamp , and 
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SELECTIVITY: 

RANGE: 

FILTER CONTROL MODE: 

OUTPUT: 

2.2. REAR PANEL 

CHASSIS-SIGNAL GROUND: 

10 

a separate ground terminal. The maximum input voltage is 5 V, and 
the impedance is 1 MO in parallel with 100 pF . 

A three-position switch that selects the bandwidth of the filters , and 
the centre frequency step length for full-octave scanning . Functions 
are as follows: 

Upper position: third-octave bandwidth with scanning in third-octave 
steps . 

Middle position: full-octave bandwidth with scanning in third-octave 
steps, with overlapping . 

Lower position: full-octave bandwidth with scanning in full-octave 
steps . 

A three-position switch to select the narrow band ranges, or "Linear", 
for both manual and recorder controlled operation . Functions are as fol
lows: 

Upper position: "Linear" range from 1 Hz to 1 80 kHz, independent of 
the position of the MANUAL FILTER SELECTOR . 

Middle position: "2 Hz to 160 kHz" , filters are selected automatically , 
or by the MANUAL FILTER SELECTOR from the inner scale on the 
MANUAL FILTER SELECTOR. 

Lower position: "2 Hz to 40 kHz-D-A-B-C-Lin .", filters are selected au
tomatically, or by the MANUAL FILTER SELECTOR from the outer scale 
on the MANUAL FILTER SELECTOR . 

Two switches that control how the filters are selected, plus two LED in
dicators, one to show whether the instrument is in operation under 
manual control, and the other indicating that all front panel controls 
are inactive while the instrument is being controlled via the Digital In
terface . 

The left-hand switch can select "Manual " so that the filters are 
chosen by the MANUAL FILTER SELECTOR and start of Recorder read
out is impossible, or it can select "Recorder" mode allowing filter selec
tion to be made by extern a I control . 

The right -hand switch enables the Recorder in use to be controlled 
from the Band Pass Filter . This facility is blocked when "Manual" has 
been selected, or when control is being exercised via the Digital Inter
face . Two LEOs light to indicate whether "Stop" or "Run" is selected . 

Standard B & K coaxial socket, fitting JP 0101 Plugs, paralleled by a 
BNC socket on the rear panel. There is a separate ground terminal. Im
pedance less than 200, minimum load impedance 50 in parallel with 
1 nF . 

A pair of clamping terminals with a shorting strap permits the signal 
ground to be connected to the instrument chassis . 



Li ne Vol tage 
Selector 

Chassis 
Signal Ground 

Averaging Time 

Fuses PPR Selector Listen Address Output 

r; 

III 
Mains Input Digital Bus (I ECI Av. Time Cont rol 

Fig.2 .2 . Rear panel connections on the Type 1617 

Input 

Recorder 
Cont rol II 

LINE VOLTAGE SELECTOR: Allows the Filter to be operated on mains voltages of 100, 115, 127, 
150, 220, and 240V (± 10%), selected by turg the selector with a 
small coin or a w ide-bladed screwdriver to indicate the available vol 
tage value . Any mains frequency from 50 to 400 Hz may be used . 

LINE INPUT: 

[ 

FUSES: 

DIGITAL BUS (IEC): 

LISTEN ADDRESS : 

PPR SELECTOR: 

A three -pin socket for connecting line and ground to the instrument. 
The Line connection lead AN 0010 (supplied) is delivered without a 
plug to permit fitting an appropriate plug suiting local standards 
Note, the colour code is given in Fig .2 .3 . Before connecting a supply 
the line voltage setting and fuse checks given in section 3 .1 .1 and 
3.1 .2 should be carried out . 

Blue Neutral 

AC Power "oJ 

Brown Supply 

Liv 

I J 
Green and Yellow Ground 

172246 

Fig.2 .3. Line input connections 

Two 0,2 A line fuses . With line voltages 100, 115, and 127 V, both 
fuses are used, while with 200, 220, and 240 V only one fuse is 
used, see section 3.1 .2 . 

25-pole D-socket for connecting to the IEC Interface Bus . 

5-pole switch for selecting the listening address of the instrument 
when under remote control via the IEC Interface Bus . 

8-pole switch for selecting the Parallel Pole Response (only one pole 
may be set to 1). 

1 1 



AVERAGING TIME 
FIXED VARIABLE: A two-pOSition sliding switch to select one of two operation modes 

with a Level Recorder , as further explained in sections 3 .3 .3/ 24 and 
3 .3 .4 / 9 . 

AVERAGING TIME CONTROL: A 15-pin outlet for the averaging time control program signals from 
the Band Pass Filter to the Measuring Amplifier. The socket fits the 15-
pin Plug JP 1501 . For connections see section 3 .3 .2 . 

OUTPUT: 

INPUT: 

RECORDER CONTROL I: 

RECORDER CONTROL II : 

BNC socket in parallel with front panel output socket . 

BNC socket in parallel with front panel input socket . 

7 -pin DIN socket for remote switching of the filters by a Level Recorder 
Type 2307, and for remote control of the Level Recorder by the Type 
1617 . For connections see Fig .2 .4. 

8-pin DIN socket for remote switching of the filters by a Level Recorder 
Type 2306, and for remote start and stop of the Recorder by the Type 
1617. X-ramp and pen -down signals for an X-V Recorder are also sup
plied via this socket . For connections see Fig .2 .5 . 

I nput for f il ter 
shift pu lses n + 32 

J L ov 

+ 32 V 
to select --t-t

Automatic Stop 

Not used 

+ 32 V DC from 
Recorder l indicat es) 

Recorder on) 

+ 32 V to 
-,:-t--- stop Recorder 

immediately 

+ 32 V to 
select pen I itt 770774 

Fig.2 .4 . RECORDER CONTROL I viewed from outside the socket 
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X ra mp output when no Level 
Recorder is connected. With 

Level Recorder + 6 V to select 
1/ 3 oct . interva l between pulses 

Filter sh ift 
pu lses 

o V to select 
Automatic Stop 

o V to stop 
Recorder immediately 

Not used 

+ 6 V f rom 
Level Recorder 

(i ndicates recorder 
on) 

o V for 
pen down 770355 

Fig. 2 . 5. RECORDER CONTROL /I viewed from outside the socket 



3. OPERATION 

3.1. PRELIMINARY ADJUSTMENTS 

Before connecting a mains supply the following checks and adjustments should be car
ried out to ensure safe operation of the apparatus. 

3 .1.1. Selection of Line Voltage 

The instrument can be operated on single phase AC line voltage from 100 V to 240 V, 
with a tolerance of ± 10%, at frequencies between 50 and 400 Hz. 

Set the LINE VOLTAGE SELECTOR to the voltage to be used by turning it with a small 
coin or a broad-bladed screwdriver . 

3.1.2. Fuse Rating 

For operation on 100, 115 and 127 V, two 0,2 A fuses (VF 0012) are required, one in 
each holder . Operation with 200, 220 and 240 V requires only one 0,2 A fuse, and 
when these voltages are selected as described in 3 .1 .1, the left-hand fuse is electrically 
by-passed . 

Make sure that only fuses with the required rated current and of the specified type are 
used for replacement. The use of mended fuses and the short-circuiting of fuse holders 
shall be avoided. 

3.1.3. Line Connections 

Blue Neut ral 

AC Power '" 

Brown 
Suppl y 

Live 

[ • I~ I J 

Green and Yellow Ground 

172246 

Fig.3 . T. Line input connections 
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Once the line voltage setting and fuse have been checked, the line supply may be con 
nected to the LINE input socket using the Power Cable AN 0010 supplied. To fit a suit
able mains plug to the cable see Fig.3 .1. 

For maximum operating safety it is recommended that the protective (green and yellow) 
conductor of the cable be connected to a suitable ground, such as the protective ground 
contact of a line socket outlet. The use of an extension cable without a protective ground 
conductor should be avoided . 

3.1.4. Grounding Considerations 

When several instruments are used together, ground loops and their resulting problems 
can easily be formed . Therefore, the following procedure is necessary to ensure that the 
system is free from ground loops, by connecting each instrument in the arrangement to 
ground via the same path . 

1 . Connect the signal grounds of all the instruments together (this automatically occurs 
through the screens of the signal cables). However, if two instruments are con
nected in parallel , it may be necessary to disconnect one of the screens in the signal 
cables to prevent formation of a loop . 

2 . Connect the signal ground to the chassis, and the chassis to the mains ground of 
one instrument only , preferably the one closest to the measuring point. 

3 . Check each of the other instru ments in the system to verify that its chassis is con
nected to one and only one of the following : mains ground, signal ground , or the 
chassis of another instrument . 

The signal ground and chassis of the Type 1617 are normally connected by the metal 
strap between the ground terminals on the rear panel . The strap must be removed to iso
late the signal ground from chassis ground . 

3.2. OPERATION WITH MEASURING AMPLIFIERS ALONE 
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The Measuring Amplifiers Type 2606, Type 2607, and Type 2608 are amplifiers cover
ing the frequency range 2 Hz to 200 kHz . They are designed for sound and vibration 
measurement. accepting inputs from a wide range of transducers and preamplifiers . 
They can supply 12 volts DC for preamplifier power supplies, or the 200 volt polarization 
voltage and 150 volt anode supply for B & K condenser microphones. They contain selec
table frequency-weighted networks for sound level measurement. and high and low pass 
filters to limit the frequency range for audio frequency measurements . 

An external filter such as the Type 1617 can be connected in series with, or in place 
of, the internal weighting networks and filters to permit frequency analysis. Such an ar
rangement is shown in Fig .3 .2. Indication of the signal level can be obtained either from 
the built-in meter , or from a permanent record obtained on a Level or X-V Recorder con
nected to the measuring amplifier 's output. see section 3 .3 . 

For further information on measur ing amplifiers to help in deciding the best for a particu
lar application , a more comprehensive review of the capabilities of the Measuring Ampli
fier is gi~en in section 1 . See also the relevant Product Data sheets . 



3 .2.1. Measuring Procedures 

Input 
Signal 

Measuring Ampl ifier 2606, 
2607, 2608 Band Pass Filter 1617 

770356 

Fig. 3,2 . Basic instrumentation arrangement 

1 . Connect the instrumentation as shown in Fig .3 .2 . 

2 . Perform the preliminary adjustments for the Measuring Amplifier as described in the 
relevant Instruction Manual . 

3 . Set the Measuring Amplifier controls as follows: 

INPUT "Direct" when the B & K coaxial input is used, or 
" Preamplifier Input" when the 7 -pin B & K socket 
is used 

METER FUNCTION As appropriate : for further information see the 
Measuring Amplifier Instruction Manual 

GAIN CONTROL "Calibrated" 

INPUT ATIENUATOR "300 V" 

OUTPUT ATIENUATOR "x 1" 

FILTERS " External", plus any weighted network required; if 
only audio frequencies are to be measured , the 
high pass 22.4 Hz filter and the low pass 
22.4 kHz fil!er (not on 2608) can be used to limit 
the frequency range of the Filter output signal . 

REMOTE / MANUAL Averaging . 
Time Switch (rear panel 
of 2607 only) "Manual" 

POWER "On" 

4 . Perform the preliminary adjustments for the Band Pass Filter as described in section 
3 .1 . 

5 . Set the Band Pass Filter controls as follows: 

SELECTIVITY 

RANGE 

AVERAGING CONTROL 

FILTER CONTROL MODE 

Bandwidth (and stepping) as required 

As appropriate 

Switch positions immaterial 

Left-hand switch "Manual" 
Right-hand switch in neutral position 
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3.2.2. Calibration 

MANUAL FILTER SELECTOR 

POWER ON 

Set to the frequency band (if any) in which the 
measurement is to be taken 

" On" 

The positions of all other controls is immaterial. 

6 . Apply the input that is to be analyzed . 

7. Adjust the INPUT SECTION ATIENUATOR until a reading can be obtained from the 
meter, preferably at the upper end of the scale. If the INPUT OVERLOAD LAMP 
lights before a reading is obtained. adjust the OUTPUT SECTION ATIENUATOR to ob
tain a reading on the scale . 

8. The signal level within the selected frequency band is read by "adding" the INPUT 
and OUTPUT SECTION ATIENUATOR positions and the meter reading . This is de
scribed in the Measuring Amplifier Instruction Manual under Operation. 

9 . Use the MANUAL FILTER SELECTOR to select other frequency bands for measure
ment in the same way. 

The measuring arrangement can be calibrated either with reference to the measuring 
transducer, or as a voltage analyzer . For calibration either way, refer to the Instruction 
Manual for the Measuring Ampl ifier . 

3.3. OPERATION WITH MEASURING AMPLIFIER AND LEVEL RECORDER--

Both Type 2306 and Type 2307 Level Recorders can be employed to plot a permanent 
record of the frequency spectrum , using a directly synchronized mode, with filter switch 
ing controlled by the Recorder (valid also for the earlier Type 2305) . The Type 2307 is 
particularly useful as it has a better range of signal averaging, which is an advantage 
when low frequencies have to be measured with the Measuring Amplifiers Type 2606 
and Type 2608 . For a discussion of RMS measurement and averaging times, see sec
tions 4 .2 and 4 .3 and the Level Recorder Instruction Manuals . 

The full potential of the Band Pass Filter Type 1617 is realized when coupled to a Level 
Recorder (or X-V Recorder) plus the Measuring Amplifier Type 2607, so that the fre
quency scan of the Type 1617 and averaging times in the Amplifier can be controlled by 
the automatic programs generated by the Type 1617. 

3.3.1. Fixed averaging time analysis with Level Recorder Type 2306 

16 

Note: For Recorders before serial number 576700 a simple modification must be made 
to permit correct synchron ization . A 3,3 kO resistor must be soldered on to Card XC1 062 
in the position indicated in Fig .3 .3 . Access to the Card is obtained by unscrewing the 
four screws under rubber buttons to remove the rear panel. Remove the two screws at 
the top of Card ZE 0127 (XC 1059) and fold it down , then remove the two spacers at 
the top of Card ZG 0087 (XL 1060) and fold it down to reveal XC 1062 as shown in 
Fig.3.4 . 



Input 
Signal 

170599 

Fig. 3 . 3 . Card XC 1062 showing position of 3,3 kO resistor 

~~---...-~ ... ,.~ 

77060C 

Fig. 3 . 4 . Location of Card XC 1062 in Type 2306 

Measuring Amplifier 2606, 
2607, 2608 Band Pass Filter 1617 

• 
AO 0014/ AO 0064 

AO 0064 

Level Recorder 
2306 
with just 7 pin 
cont rol plug 

7 pin plug 

AQ 0182 

AQ 0034 
Level Recorder 
2306 
with two control 
plugs 
8 pin plug 

770357 

Fig. 3 . 5 . Instrumentation using Type 2306 to plot spectrograms 
with fixed averaging time 
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1. Connect the instrumentation as shown in Fig .3.5 . 

2 . Adjust the Measuring Amplifier as described in its Instruction Manual, and in sec
tions 3 .2.1 , 3 .2 .2 and 3 .2 .3, with the following changes and additions: 

REF 50mV RMS 

INPUT ATIENUATOR 

Push in to obtain the reference voltage 

"0,1 V / + 80dB", to obtain a needle deflection to 
the reference mark at the middle of the scale 
(50mV) 

3. Adjust the Band Pass Filter as described in sections 3 .2 .1, 3 .2.4 and 3 .2 .5, with 
the following changes: 

MANUAL FILTER SELECTOR Set to 1 60 kHz 

FILTER CONTROL MODE Left-hand switch : "Recorder" 

RANGE "Linear" 

4 . Make the preliminary adjustments, load batteries and frequency calibrated recording 
paper , etc ., as described in the Level Recorder Instruction Manual section on opera
tion, and adjust the controls of the 2306 as follows: 

DC LINEAR POSITION 

SENSITIVITY 

PAPER SPEED 

Recorder Mode Meas. Amp. Mode 

AC Logarithmic 2608 AC, Linear 
2606 AC, Linear 

2607 AC, Linear 
2607 AC, Logarithmic 

DC Logarithmic 2608 
2606 DC, Linear 

2607 DC, Linear 

2607 DC, Logarithmic 

DC Linear 2608 
2606 DC, Linear 
2607 DC, Linear 
2607 DC, Logarithmic 

Immaterial 

"0" 

As appropriate 
Note that frequency band switching control can 
not be effected with a paper speed of 30 mm / s. 
For further information see sections 4 .2 and 4 .3 

Brief Details 

Only mode available, 0: dB (70 dB dyn range) 
Preferred for RMS because of 70 dB dynamic 
range, 0: dB 
As 2606 above, 0: dB 
Not possible 

Not possible 
Better signal averaging for Impulse and Peak 
measurement but reduced dynamic range 
(31 dB), 0: dB 
Better signal averaging for RMS, Impulse and 
Peak measurement, 0: dB 
Abnormal setting - gives log log results 

Not possible 
Reduced dynamic range, 0: volts 
Reduced dynamic range, 0: volts 
50 dB dynamic range, 0: volts 

770408 

Table 3 . 1. Type 2306 Recording Modes with different Measuring 
Amplifiers 



RECORDING MODE 

WRITING SPEED/ LF LIMIT 

PAPER DRIVE 

PEN DRIVE 

POWER 

on signal averaging times, and consult the Level 
Recorder Instruction Manual 

Select according to the information given in the 
Measuring Amplifier or Level Recorder Instruction 
Manual; a brief sum-mary is given in Table 3 .1 

See sections 4.2 and 4 .3 on signal averaging 
times and the Level Recorder Instruction Manual 

"Off" 

"On" 

"On" 

5 . If AC or DC logarithmic recordings are to be made, calibrate as follows: turn up the 
Level Recorder SENSITIVITY to position the pen on the chart paper 4 dB above a 
thick graduation line . The pen movement is now calibrated to follow the meter nee
dle accurately, with one dB on the paper representing one dB on the meter scale . 

6 . If DC linear recordings are required, the calibration procedure is slightly different . 
Adjust the Level Recorder as in 4 above (reversing polarity when the Type 2606 
with negative output is used) . Turning the DC LIN POSITION potentiometer, position 
the pen on the bottom line of the chart paper. Turn up the SENSITIVITY potentiome
ter until the pen moves up the paper to the centre of the chart (25 dB / 12,5 dB) . The 
pen movement is now calibrated to follow the meter needle accurately, with chart 
graduations proportional to the voltage scale on the meter . 

7 . Release the REF 50 mV RMS. 

8. Synchronize the paper transport with filter switching in the following way. 

9 . Set the Level Recorder controls: 

PEN DRIVE "Off" 

PAPER DRIVE "On" 

10. On the Band Pass Filter push the right-hand FILTER CONTROL MODE switch to 
"Run", and let the paper drive forward until it stops and the 1/ 3 octave FILTER 
SHIFT lamp on the Level Recorder lights . 

The lit lamp means that the Recorder is stopped exactly at the point where a switch
ing pulse will be sent out, i .e . a position equivalent to the changeover between two 
filters . This exact starting point is lost if the PAPER DRIVE button is released . 

11 . To synchronize the paper position for 1/ 3-octave stepping, push the pen up to the 
top of the paper chart by hand . Using the HANDWHEEL, advance the paper until the 
pen is exactly half-way between the black square denoting the centre of the third-oc
tave band in which the scan is to start, and the square for the next lower band . The 
paper is now correctly positioned . 

12. To synchronize for 1/ 1-octave stepping , the paper should be adjusted so that the 
pen is positioned 1/ 3 octave earlier, i.e. one and a half 1/ 3 octaves (7,5 mm) be
fore the square denoting the centre of the octave band in which the scan is to start. 
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The paper is now synchronized so that the spectrograms will be accurately posi
tioned on the preprinted chart . 

13 . Apply the signal to be analyzed to the input terminal of the Measuring Amplifier . 

14. Switch the Recorder PEN DRIVE " On". 

1 5 . Set the MANUAL FILTER SELECTOR of the Type 1 61 7 to the frequency at which the 
scan is to start. 

16 . Switch the Band Pass Filter RANGE to the frequency range required . 

17. Start analysis and recording by pushing the right-hand FILTER CONTROL MODE 
switch to "Run " . 

The Level Recorder will start to run and will drive the recording paper forward until 
the end of the calibrated chart . Each time the pen passes the chart position for a fil
ter change , the filter in the Type 1 61 7 will step to the next frequency under the con
trol of the Type 2306 . 

Simultaneously, the signal level in the frequency band is plotted out by the Recorder 
pen to yield a frequency spectrogram . At the end of the scan, the Type 1617 resets 
itself to the starting frequency, but before the next chart can be plotted the paper 
must be pushed forward by hand to the starting point on the next chart length . 

Note: Do not release the PAPER DRIVE button , or the exact filter shift position will 
be lost . 

3.3.2. Analysis with variable averaging time using the Level Recorder Type 2306 
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To achieve correct analysis with variable averaging time w ith Type 2607, resistor R 693 
shown in Fig .3 .6 , on circuit card ZL 0013 must be replaced by 100 O . Th is change is 
valid for all series of Type 2607 . 

Resistor R 693 

Meter Function 

* 
~ • t===§ZL~0~01~4 = =1 
~ ZL0013 

ZH 0011 I ZE 0018 ~ 
--=~,--II ZF 0008 B" ~~j~' t===§ZL~0~01;:,2 = =1 

ZI0002 I ZE 0052 ~ ZL 0011 
~ ZG 0005 ZE 0035 ZH 0012 
rf.~-%-~.z~ ZG 0038 

1== =lL!ZIF 0006 ZS 0167 ZF 0013 

IL ~~ ~ 
ZH 0013 Measuring Amplifier [ ZHOO46 I 

Type 2607 ~ 

AttlM'lUOtor 

1"'J),Hoki +r.ak I ".' 
!lIIp"ful •••• -~ 

. Ma •. P.o~ lin Card Positions 

770810 

Fig. 3 . 6. Location of resistor R 693 



Input 

Not used 

Manual 

In this measurement mode, which is possible when a Measuring Amplifier Type 2607 
(or equivalent) is employed , band switching, paper synchronization and transport, and 
Amplifier averaging times are all controlled by the programs in the Band Pass Filter . 

Level Recorder 2306 
with just 7 pin control plug 

Level Recorder 2306 
with two control plugs 

Measuring Amplifier 2607 Band Pass Filter 1617 

E~~~rc:=~ ID1J . '~ . 7 pin 8 pin plug 
~ ~~ :;-. -,; I I ~ 

~ _______ AQ. 0~8~ __________ AQ Q.0~4j 
AO 0064 

770358 

Fig. 3 .7. Instrumentation using Type 2306 and Type 2607 to plot 
spectrograms with variable averaging time 

1. Connect the instrumentation as shown in Fig .3 .7, which is similar to Fig .3 .5 with 
the addition of the 15-lead Connection Cable AO 0145 to the AVERAGING TIME 
CONTROL socket. 

Note that program control of the Type 2607 averaging time is only possible when it 
has a ground connection with the Type 1617 . This is automatically achieved when 
the Filter input and output cables are connected to the Amplifier. 

The external connections to the AVERAGING TIME CONTROL socket on the Type 
1617 and the internal connections and control functions are indicated in Fig .3 .B. 

2 . Adjust the Measuring Amplifier as described in section 3 .3.1 1 2 with the following 
changes: 

METER FUNCTION "Linear" 

AVERAGING TIME 
(front panel) "300 seconds" 

AVERAGING TIME 
(rear panel) " Remote" 

Averaging Times 

15 
0,1 s 

15 0,1 s 

7 7 0,3 s 
14 0,3 s 14 

6 6 1,0 s 

13 1,0 s 13 

5 To RMS circuit 
5 3s 

3 s Not used 12 Electronic Switch 
12 in Type 2607 for remote selection 

4 Measuring Amplifier 4 10 s of averaging time 

11 10 s 11 in Measuring 

3 Amplifier 2607 
3 30 s 

10 30 s 10 

2 2 100 s 
9 100 s 9 

1 
0 

770359 

770360 

Fig.3.B. External and internal connections in the AVERAGING TIME 
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3 . Adjust the Band Pass Filter as described in section 3.3 .1/ 3 with the following 
changes: 

AVERAGING CONTROL, Program 
and Min . Time switches 

AVERAGING TIME switch 
(rear panel) 

Select a program to suit the current measuring as
signment . For a more comprehensive description 
on use of the programs see section 4.2 .2 . 

" Variable " 

4 . Adjust the Level Recorder as described in section 3 .3 .1/ 4 . 

RECORDING MODE: " DC" 

5 . Calibrate the pen displacement of the Recorder according to section 3 .3 .1/ 5, or 6 
as required . 

6 . Synchronize the paper transport as described in sect ion 3 .3 .1/ 8 , 9 , 10, 11 , and 
12 . 

7 . Apply the signal to be analyzed to the input terminal of the Measuring Amplifier . 

8 . Switch the Level Recorder PEN DRIVE " On " . 

9. Switch the Band Pass Filter RANGE to the frequency range required . 

10. Turn the MANUAL FILTER SELECTOR to the first band of the analysis . 

11 . Start analysis and record ing by push ing the right-hand FILTER CONTROL MODE 
switch to "Run " . 

The averaging t ime in the Measuring Amplifier is automatically switched to the pro
grammed value for the frequency band being measured . The Level Recorder is held 
stat ionary for a period of five times the averaging time, while the rectifier circuits 
and the pen position stabilize on the signal level. The Measuring Amplifier is then 
switched to an averaging time of 10 seconds (or longer) to hold the pen deflection , 
while the Recorder starts and drives forward a d istance proportional to the step size 
selected , to give a plot of the level in that band . Then the Filter steps to the next fre
quency band and the programmed averaging time for that band is selected while the 
Recorder reverts to its hold function . 

3.3.3. Fixed averaging time analysis with the Level Recorder Type 2307 
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1. Connect the instrumentation as shown in Fig .3 .9 . 

2. Adjust the Measuring Amplifier as described in its Instruction Manual, and in sec
tion 3 .3 .1/ 2 . 

3 . Adjust the Band Pass Filter as described in sect ion 3.3 .1/ 3. 

4 . Make the prel iminary adjustments and load Range Potentiometer, frequency cali
brated paper , etc ., as described in the Level Recorder Instruction Manual, operations 
section , and adjust the controls of the 2307 as follows: 

POTENTIOMETER RANGE Set according to the Potentiometer in use 



AQ 0035 1-------- - --------- - 1 
I I 
I Level Recorder 2307 I 
I I 

I 
J 

710361 

Fig. 3 . 9 . Instrumentation using Type 2307 to plot spectrograms 
with fixed averaging time 

RECTIFIER RESPONSE As applicable 

LOWER LIMITING FREQUENCY Depends upon the starting frequency 

WRITING SPEED Depends upon the starting frequency; see sections 
4.2 and 4 .3 and the Level Recorder Instruction 
Manual 

PAPER DRIVE FUNCTION 

PAPER SPEED 

DRIVE SHAFT II SPEED 

PEN DRIVE 

INPUT POTENTIOMETER 

INPUT ATIENUATOR 

" Automatic Stop F" 

" 10 mm / sec" , note that synchronization pulses 
are only available for filter switching when the 
sliding switch is in the "mm / sec" position; see 
also sections 4 .2 and 4 .3 . 

Immaterial 

" On" 

" 0 " 

" 60 dB" 

5. Calibrate the Level Recorder as follows: turn up the Level Recorder INPUT POTEN
TIOMETER and INPUT ATIENUATOR to position the pen on the chart paper 4 dB 
above a thick graduation line (dependent upon Potentiometer in use) . The pen move
ment is now calibrated to follow the meter needle accurately, and one dB on the 
paper is equivalent to one dB on the meter scale . 

6 . Release the 50 mV REFERENCE VOLTAGE . 

7 . The paper transport is synchronized with filter switching as follows . 

8 . Set the Band Pass Filter RANGE switch to the range to be measured . 

9 . Set the Level Recorder controls: 

PEN DRIVE "Off" 

PAPER DRIVE "Start", and let the paper run until it stops itself 

1 O. Push the pen by hand up to the top of the paper. 
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11 . Put the chart paper on the sprocket so that the pen is between the black squares de
noting the centre frequencies of the first filter band to be scanned (the lowest fre
quency in the scan) and the adjacent filter band with a lower frequency. If the 
sprocket position prevents accurate alignment (± 1 mm), use the following adjust
ments . 

12. Rotate the AUTOMATIC STOP wheel with respect to the PAPER ADJUSTMENT 
wheel the same amount that the paper is out of alignment, but in the opposite direc
tion (using the white spots as a reference) . 

13. Rotate the PAPER ADJUSTMENT wheel carefully upwards (back) 10 to 15 mm (2 to 
3 sprocket pitches) . 

14. Push PAPER DRIVE "Start" button and let the paper run forwards again to check the 
stop position. 

15 . Repeat steps 12, 13, and 14, making further adjustments to the PAPER DRIVE 
WHEEL if necessary until the paper alignment is correct. 

16. Set PAPER DRIVE FUNCTION on Level Recorder to "Stop" . 

1 7 . On Band Pass Filter change settings to: 

SELECTIVITY "1 1 3 oct" 

FILTER CONTROL MODE "Recorder" 

18. Push FILTER CONTROL MODE right -hand switch to "Run" , on Band Pass Filter . 

19. Rotate the FILTER SHIFT SYNCHRONIZATION wheel on the Recorder carefully 
downwards, while watching the digital display on the Band Pass Filter until it 
changes indicating a filter shift point . Turn the wheel a further distance just short of 
5 mm downwards. 

20 . Push the right-hand FILTER CONTROL MODE switch to "Stop", on the Band Pass Fil
ter. 

The paper position is now synchronized with the filter shift position for charts using 
1 1 3-octave steps. 

21 . For charts using 11 1-octave steps the paper must be moved back (into the Recorder) 
1 sprocket tooth pitch, so that the pen rests approximately 7,5 mm before the centre 
frequency mark for the first (lowest frequency) filter in the scan . 

22. Alter the Level Recorder control settings as follows: 

PAPER DRIVE FUNCTION 

PEN DRIVE 

PAPER SPEED 
(always in mm/ sec) 

"Continuous F" 

"On" 

As applicable, select according to the chosen start
ing frequency and WRITING SPEED . See point 26 
below and section 4 .3 .1 . 

23 . Connect the signal to be analyzed, and start plotting the frequency spectrogram by 
pushing the right-hand FILTER CONTROL MODE switch on the Filter to "Run". 



The Level Recorder will start to run and will drive the recording paper forward one 
complete chart length of 250 mm, so that the pen is at the start position for the 
next chart. Each time the pen passes the chart position for a filter change, the Recor
der causes a band shift in the Band Pass Filter . Simultaneously, the signal level in 
the frequency band is plotted out by the Recorder pen to give a frequency spectro
gram of the whole frequency range being scanned . At the end of the range, the Re
corder pen is lifted, the Type 1617 shifts back to its starting frequency and the recor
der runs forward to the starting point of the next chart. 

24 . If it is necessary to change the start frequency, the paper must be moved on the 
sprocket an equivalent amount to ensure that correct synchronization is maintained . 

25 . To avoid disturbance from noise during filter shift, there must be a certain minimum 
dwell time between filter steps at the low frequency end of the range . Suitable time 
intervals occur when the following paper speeds are maintained . 

Filter bands 2 Hz to 10Hz 
Filter bands 10Hz to 25 Hz 
Filter bands above 25 Hz 

Paper speed ';:;; 1 mm/ s 
Paper speed ';:;; 3 mm / s 
Paper speed ';:;; 10 mm / s 

Correct choice of writing speed will normally require equally low paper speeds, so 
that in practice there will be no disadvantage . 

3.3.4. Analysis with variable averaging time using the Type 2307 

In this measurement mode, which is possible when a Measuring Amplifier Type 2607 
(or equivalent) is employed, band switching, paper synchronization and transport, and 
Amplifier averaging times are all controlled by the programs in the Band Pass Filter. 

AQ 0035 ,- - ------ ---- -- ---- -1 
I I 
I Level Recorder 2307 I 

I 
I 

J 

770362 

Fig.3 . T O. Instrumentation using Type 2307 and Type 2607 to plot 
spectrograms with variable averaging time 

1. Connect the instrumentation as shown in Fig .3 .1 0 , which is similar to Fig .3 .9 with 
the addition of the 15-lead Connection Cable AO 0145 to the AVERAGING TIME 
CONTROL socket. 

Note that program control of the Type 2607 averaging times is only possible when it 
has a ground connection with the Type 1617 . This is automatically achieved when 
the Filter input and output cables are connected to the Amplifier . Internal and exter
nal connections to the AVERAGING TIME CONTROL socket are shown in Fig .3 .8 
and Fig .3 .7 respectively. 

2 . Adjust the Measuring Amplifier as described in section 3 .3 .11 2 with the following 
changes: 
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METER FUNCTION 

AVERAGING TIME 
(front panel) 

AVERAGING TIME 
(rear panel) 

"Linear" 

"300 seconds" 

"Remote" 

3 . Adjust the Band Pass Filter as described in section 3.3 .1/ 3 with the following 
changes: 

AVERAGING CONTROL, Program 
and Min. Time switches 

AVERAGING TIME switch 
(rear panel) 

Select a program to suit the current measuring as
signment. See section 4 .2 .2, for further informa
tion 

"Variable" 

4 . Adjust the Level Recorder as described in section 3.3 .3 / 4 with the following 
changes: 

RECTIFIER RESPONSE "DC" 

LOWER LIMITING FREQUENCY 200 Hz 

WRITING SPEED "315 mm/ second" 

PAPER SPEED "10 mm/ second" 

5. Calibrate the input sensitivity of the Recorder as described in section 3 .3 .3 / 5 and 
6. 

6 . Synchronize the paper transport according to the method detailed in sections 
3.3.3/ 7 to 21 . 

7. Reset the Level Recorder controls as follows: 

PAPER DRIVE FUNCTION "Continuous F" 

PEN DRIVE "On" 

8. Apply the signal to be measured and analyzed to the input of the Measuring Ampli
fier . 

9 . Start plotting the frequency spectrogram by pushing the right-hand FILTER CON
TROL MODE switch on the Filter to "Run" . 

The averaging time in the Measuring Amplifier is automatically switched to the pro
grammed value for the frequency band being measured . The Level Recorder paper is 
held stationary for a period of five times the selected averaging time, while the recti
fier is then switched to an averaging time of 1 0 seconds (or longer) to hold the pen 
deflection, while the Recorder starts and drives forward a distance proportional to 
the step size selected giving a plot of the level in that band. Then the Filter moves 
on to the next frequency band and the programmed averaging time for that band is 
selected while the Recorder reverts to its hold function . 



10. If it is necessary to change the start frequency , the paper must be moved an equiva
lent amount on the sprocket to ensure that correct synchronization is maintained. 

3.3.5. Analysis with variable averaging time using an X-V Recorder 

In this measurement mode, which is possible when a Measuring Amplifier Type 2607 
(or equivalent) is employed, band switching, pen positioning along the X (= frequency) 
axis, and Amplifier averaging times are all controlled by the built-in program in the Band 
Pass Filter . 

AO 0034 'X' ' y ' r - -- ----- ------- ,.:-----, 
Measuring Amplifier AO 0145 I Band Pass Filter 1617 

l i~~ .~:) 1 ~- . -• . ~--: :. 1 IJ 
I 2607 '" L r ~ 

' AO 0014/ AO 0064 
X- Y Recorder 

AO 0064 
710365 

Fig. 3. 11 . Instrumentation using X-Y Recorder and Type 2607 to plot 
spectrograms with variable averaging time 

1. Connect the instrumentation as shown in Fig .3 .11 . 

Note that program control of averaging times in the Type 2607 is only possible 
when a ground connection exists with the Type 1617. This is automatically 
achieved when the Filter input and output cables are connected to the Amplifier . Ex
ternal and internal connections to the AVERAGING TIME CONTROL socket are 
shown in Fig .3 .7 and Fig .3 .B respectively . 

2 . Adjust the Measuring Amplifier as described in section 3 .3 .1/ 2 with the following 
additions: 

METER FUNCTION 

AVERAGING TIME 
(front panel) 

AVERAGING TIME 
(rear panel) 

"Log" 

"300 seconds" 

"Remote" 

3 . Adjust the Band Pass Filter as described in section 3 .3 .1/ 3 with the following 
changes : 

AVERAGING CONTROL, Program 
and Min . Time switches Select a program to suit the measuring problem. 

See section 4 .2 .2 for further information . 

4 . Make preliminary checks and adjustments to the X-V Recorder as recommended in 
its Instruction Manual . 

5 . The DC ramp output from the Type 1617 that controls the deflection of the Recorder 
pen in the X (= frequency) direction is always 0 V at the start frequency, increasing 
with a rate of 0,20B V per 1/ 3-octave band . To assist in setting up the X-axis a ref
erence signal of 6,24 V (equivalent to three decades) is available from the ramp out
put when the left-hand FILTER CONTROL MODE switch is put in position "Manual" . 
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These reference voltages are used as follows to calibrate the X-deflection of the 
pen . 

6 . Set the left-hand FILTER CONTROL MODE switch on the Type 1617 to "Recorder" . 

7 . Adjust the X axis zero position of the Recorder so that the pen rests at the starting 
point of the lowest frequency band in the scan . 

8 . Set the left-hand FILTER CONTROL MODE switch to "Manual" . 

9 . Adjust the X sensitivity of the Recorder so that the pen now rests three decades fur
ther along the paper . 

10. Repeat steps 6 to 9 until the adjustment is completely correct at both Voltages . 

11 . Return the left-hand FILTER CONTROL MODE switch to "Recorder" . 

12. Calibrate the Y (= level) axis . 

This will depend upon the measuring arrangement, and type of X-V Recorder in use, 
but generally will follow the same basic principle as outlined for the Level Recorders 
in sections 3 .3 .1 and 3 .3.3 . 

13 . Apply the signal to be analyzed to the input socket of the Measuring Amplifier . 

14. Start the plot-out of the spectrogram by pushing the right-hand FILTER CONTROL 
MODE switch on the Band Pass Filter to "Run" . 

The averaging time in the Measuring Amplifier is automatically switched to the pro
grammed value for the frequency band being measured . The Recorder pen is held 
stationary in the X-axis for a period of five times the programmed averaging time . 
During the next period of 5 times the averaging time, the pen moves in eight equally 
spaced steps through the width of a 1/ 3-octave band, or in 24 steps through the 
width of a 1/ 1-octave band . Then the filter steps to the next band and a new wait
ing period starts. This sequence is repeated until the frequency scan is complete . 

15 . If the starting frequency has to be changed, calibration of the X-axis is changed by 
using the zero adjustment only . 

3.4. OPERATION WITH OTHER BRUEL & KJA:R INSTRUMENTS 

3.4.1. Operation with Sound Level Meter Type 2203 and Type 2209 
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Frequency analysis can be performed by using the Band Pass Filter as an external filter 
with either Sound Level Meter on sound or vibration signals . The Precision Sound Level 
Meter Type 2203 can make sound level measurements according to IEC R 179 for preci
sion sound level meters, DIN 45633 part 1, and ANSI S1.4-1971 Type 1 . Its frequency 
range is from 10Hz to 18kHz, with a dynamic range of 25 to 140 dB(A) . The Impulse 
Precision Sound Level Meter Type 2209 meets the same standards as the Type 2203, 
and has an extended low frequency range down to 2 Hz. In addition, it includes an RMS 
and peak hold facility, and the ability to measure impulsive signals according to IEC R 
179A and DIN 45633 part 2. 

1 . Connect the measuring instruments as shown in Fig.3.12 . Note that the arrange
ment is not truly portable as a line supply is required for the Band Pass Filter . 



Sound 
Level 
Meter 
2209 

AO 0007/ AO 0116 

Band Pass Filter 1617 

Fig. 3 . 12. Arrangement for frequency analysis with a Sound Level 
Meter 

2 . Perform the preliminary checks, adjustments and calibration of the Sound Level Me
ter as detailed in its Instruction Manual . 

3. Perform the preliminary adjustments for the Band Pass Filter as described in section 
3 .1 . 

4 . Set the Band Pass Filter controls as detailed in section 3.2.1 / 5. 

5 . Set the Sound Level Meter controls as follows: 

OUTPUT ATIENUATOR 
(transparent) Fully clockwise (= minimum gain) with the red 

lines next to the red spot 
INPUT ATIENUATOR 
(black) "130 dB" (= minimum gain) 

6 . Turn the METER SWITCH to " Fast" or "Slow" , "Linear" and pull the knob out to acti
vate the Type 2203 . 

7 . Turn the WEIGHTING NETWORK SWITCH on the Type 2209 to " Linear" . 

8 . Set the METER SWITCH on the Type 2209 to "Fast" , "Slow", "Impulse", "Impulse 
Hold" , or " Peak Hold" as applicable, thereby switching the instrument on . 

9 . Turn the Attenuators using all the adjustment of the black disc first, then the trans
parent, if necessary, to obtain the highest possible reading on the meter . 

10. Set the METER SWITCH on the Type 2203, or the WEIGHTING NETWORK SWITCH 
on the Type 2209 to " External Filter" to bring the Band Pass Filter into operation . 

11. If necessary, turn the OUTPUT ATIENUATOR (transparent) to obtain a meter reading 
between "0" and "+ 1 0" dB if possible, from the signal in the frequency band being 
measured. However, once the INPUT ATIENUATOR has been adjusted to the overall 
(linear) level of the incoming signal, it should not be moved without repeating points 
6 to 10, even though the meter reading may drop for some frequencies . 

12. Select the next frequency band , and take the new measurement. 

3.4.2. Operation with Vibration Meter Type 2511 

Use with the Vibration Meter enables the measuring arrangement to measure and ana-
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Iyze vibration signals into 1/ 3 octaves or octaves . The Type 2511 can measure in accel 
eration , velocity, and displacement modes with frequency range (acceleration and veloc
ity) from approximately 1 Hz ro 15kHz. 

Accelero meter 

\ :-.. --
Band Pass Filter 161 7 

170364 

Fig. 3 . 13. Arrangement possibilities for frequency analysis with a Vi
bration Meter 

1 . Connect the measuring instrumentation as shown in Fig .3 .13. 

2. Perform the preliminary checks, adjustments and calibration as detailed in the Vibra
tion Meter's Instruction Manual. 

3 . Perform the preliminary adjustments for the Band Pass Filter as described in section 
3 .1 . 

4 . Set the Band Pass Filter controls as detailed in section 3 .2 .1/ 5 . 

5 . On the Vibration Meter, select the vibration parameter and meter function required 
for the measurements . 

6 . Push the EXTERNAL FILTER switch on the rear panel of the Type 2511 to "In " . 

7 . Turn the Vibration Meter RANGE SELECTOR one step from " Ref ." to the least sensi 
tive scale for the required parameter in metric or British units, as required. 

8 . Push the BATIERY switch " On" on the Type 2511. 

9 . Apply the vibration to be analyzed to the Accelerometer . 

10. Turn the RANGE SELECTOR knob until a reading is obtained on the meter scale . 

11 . Select the next frequency band on the Type 1617, and take a new measurement . 

3.5. DIGITAL DATA TRANSFER AND REMOTE CONTROL VIA IEC INTERFACE BUS 
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The digital interface in the Type 1617 is designed according to the IEC proposal " Inter
face for Programmable Measuring Apparatus Byte-Serial Bit Parallel" TC 66 (Central Of
fice) 22 . Since the only significant difference between this proposed standard and the 
IEEE standard 488-1975/ ANSI MC 1 .1- 1975 is the type of connector used, compatabil
ity w ith the IEEE/ ANSI standard is only a question of which connecting cable is used . 
Connection of the Type 1617 to an IEC interface bus system is made from the Digital 
Bus socket on the rear panel of the Type 1617 using B & K standard cable AO 0129 . 
Connection to an IEEE/ ANSI interface bus system is made from the same socket using 
cable AO 0157 . 

It is important to note that although the interface in the Type 1617 is designed accord
ing to the IEC proposal, compatability 'with interfaces designed according to the IEC pro
posal or the IEEE/ ANSI standard by other manufacturers cannot be guaranteed since dif-



ferences can still occur within the limits of the specifications . Where compatability is in 
doubt. contact our local representative for details . 

3.5.1. lEe Functions Implemented 

The interface of the Type 1617 implements the following functions. as specified by the 
IEC proposal . The clauses referred to are the relevant clauses in the IEC proposal in 
which the functions are specified . The equivalent section in the IEEE/ ANSI standard are 
given in parentheses . 

Clause 7 . 

Clause 9. 

Clause 11. 

Clause 12. 

Acceptor Handshake Interface (AH) Function. (Section 2.4) 
AH 1 - complete capability 

Listener Interface (L) Function . (Section 2 .6) 
L2 

Remote Local (RL) Interface Function . (Section 2 .8) 
RL2 

Parallel Poll (PP) Interface Function . (Section 2 .9) 
PP2 

All other functions: no capability . 

Busy is ind icated by the NRFD hold (Not Ready for Data hold) method . 

3.5.2. Selection of Listener Address 

The five-pole LISTEN ADDRESS switch on the rear panel is used to set the Listen Add
ress . Listen Address is set in ISO 7-bit code. where bit 7 and bit 6 are always " 1" and 
"a" respectively . The switch marked 5 is bit 5. switch 4 is bit 4. and so on . Any possi
ble code . except 11111 is permitted. Code 11111 corresponds to unl isten . In the follow
ing examples. the address code 00011 corresponding to device number 3 will be used . 

3 .5.3. Programming Sequence 

Programming of the front panel functions is performed in a fixed sequence with 1 to 5 
steps. or data bytes . Programming data is received as ISO 7-bit codes (i .e. ASCII. but 
without parity bit) . 

Step 1 

Step 2 
Step 3 
Step 4 
Step 5 

sets most significant digit of the band number. or shifts to the next higher 
band number . (See Table 3 .2 for band numbers .) 
sets least significant digit of the band number . 
sets Bandwidth of filters and Range (Table 3 .3) . 
sets Averaging Control program (Table 3.3) . 
sets Start Record and Recording Step Size 

A programming sequence is terminated by sending EOI (End Or Identity) together with 
the last step (data byte) . 

If an 8 is received in Step 1. thE: Type 1617 shifts to the next higher band number. in 
which case Steps 2 to 5 must be omitted . 
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Band No. Frequency or Weighting Network 

03 2 Hz 

04 2,5 Hz 

05 3,15 Hz 

06 4 Hz 

07 5 Hz 
08 6,3 Hz 
09 8 Hz 
10 10 Hz 
11 12,5 Hz 
12 16 Hz 
13 20 Hz 
14 25 Hz 
15 31,5 Hz 
16 40 Hz 
17 50 Hz 
18 63 Hz 
19 80 Hz 
20 100 Hz 
21 125 Hz 
22 160 Hz 
23 200 Hz 
24 250 Hz 
25 315 Hz 
26 400 Hz 
27 500 Hz 
28 630 Hz 
29 800 Hz 
30 1 kHz 
31 1,25 kHz 
32 1,6 kHz 
33 2 kHz 
34 2,5 kHz 
35 3,15 kHz 
36 4 kHz 
37 5 kHz 
38 6,3 kHz 
39 8 kHz 
40 10 kHz 
41 12,5 kHz 
42 16 kHz 
43 20 kHz 
44 25 kHz 
45 31,5 kHz 
46 40 kHz 

47 50 kHz D 
48 63 kHz A 
49 80 kHz B 
50 100 kHz C 
51 125 kHz Lin. (all pass) 

52 160 kHz 

Range A Range B 

7704'3 

Table 3.2. Band numbers 
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Step No. Setti ng Code Function 

Bandwidth Range 

0 1/1 octave A 

3 
1 1/1 octave B 
2 1/3 octave A 
3 1/3 octave B 

Averaging Time 
Program Min. Time 

0 Slow Random 0,1 s 
1 Fast Random 0,1 s 
3 Sine 0,1 s 

4*) 4 Slow Random 1 s 
5 Fast Random 1 s 
7 Sine 1 s 
8 Slow Random lOs 
9 Fast Random 10 s 

Start of Record Recorder Step 

0 No start Not defined 
5 4 Start 1/3 octave step * * 

1/1 octave step ) 5 Start 

*) Codes 2 and 6 undefined 

**) If 1/3 octave bandwidth is selected in step 3, the Recorder step will always be 
1/3 octave, also if a 5 is received in step 5 

Table 3 .3. Programming codes for steps 3 through 5 

3.5.4. Parallel Poll 

77041 6 

The PP2 function is implemented in the Type 1617 lEe interface to facilitate sensing of 
the overload indicator, and functions in the following way. 

When a parallel poll is conducted by a controller (ATN and EOI both true at the same in
stant). the Type 1617 will give the selected Parallel Poll Response if input overload has 
been indicated since the last time a parallel poll was conducted. This means, that the 
controller can monitor the Input "Overload" Indicator by regularly conducting parallel 
polls. 

3.5.5. Indication of Busy 

When the Type 1617 is in Recorder "Run" mode, it will indicate that it is busy by re
fraining from indicating ready for data (i .e . NRFD will not become false) until the readout 
is completed . This is within the standards for the digital bus . 

When the Type 1617 is in the busy condition, it can be addressed and unaddressed, and 
it can receive the addressed command GTL (go to local) . 

The busy function is sensed as follows . 

When the Type 1617 is addressed, it will indicate ready for data (NRFD = false, i.e. 
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high) within 5J1secs when ATN (attention) goes false . If this does not occur, the instru
ment is in its busy condition . 

3.5 .6. Interruption of Readout 

The Recorder "Run" mode can be reset via the Remote Local interface function . To 
achieve this, the left-hand FILTER CONTROL MODE switch on the front of the 1617 
must be in its "Manual" position . 

There are two ways to command the Type 1617 to operate under local control. 

1 . When REN (remote enable) goes false, the Type 1617 immediately goes to its local 
state . 

2 . When the Type 1617 is addressed, and receives the addressed command GTL, it 
goes to its local state. 

While the MANUAL FILTER SELECTOR is being chosen on the front panel controls, the 
Recorder "Run" mode will be reset . 

When this interrupt facility is to be used, it may be desirable to manually select an all 
stop band e .g . (25 kHz 1/ 1 octave), or an all pass band ("Linear") . 

3.6. DIGITAL PROGRAMMING EXAMPLES 

3.6.1. General Programming 
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The following section gives some generalized programming examples to demonstrate 
how the Type 1617 can be controlled via its IEC interface . Before the start of any pro
gramming operation, the left-hand FILTER CONTROL MODE switch should be set to 
"Manual" position . See section 3 .5 . 

In the following example, it is assumed that the listen address is set as on delivery of 
the instrument . 

To set a control, proceed as follows: 

1 . set REN = True 
2 . set ATN = True 
3 . send unlisten, ? 
4 . send listen address, 3 
5 . reset ATN = False 
6. send a string of characters corresponding to the required control settings, as given 

in Tables 3 .2 and 3 .3. 

Example: 14334 

Where 14 = Band no 14 ~ 25 Hz (steps 1 and 2) 
3 = 1 13-octave bandwidth . Range B (step 3) 
3 = Averaging Program Sine, Min . Time 0,1 sec (step 4) 
4 = Start record in 1 1 3-octave steps (step 5) 

NB the last character must be sent together with EOI. 



When the 1617 receives its listen address, the Remote LED is lit, and the instrument be
comes insensitive to its front panel controls . A shorter string of characters can also be 
used, to alter band number for example when the other controls have been set once. 
The shortest possible string is the character 8, which adds one to the previously se
lected band number . 

A return to manual operation again can be made in two ways . 

Either: 

1. reset REN = false 

Or : 

1. set ATN = True 
2 . send unlisten, listen address, ?3 
3 . send , GTL 
4 . send unlisten ? 

The first method causes all instruments on the data bus that contain a Remote Local 
function to go to their local states. 

The second method causes only the addressed instrument(s} to go to its (their) local 
state(s} (manual control) . 

To select an all stop band, choose Band no.44 and 1 / 1 octave bandwidth . (This attenu
ates any 1 V input signals > 75 dB in the 2 Hz to 200 kHz range .) 

3.6.2. Programming for operation with Hewlett-Packard 9825A 

The following section gives some simple examples for when the Type 1617 is operating 
in a system controlled by a HP-9825A desktop calculator . Connection to the HP-9825A 
is made via the HP-IB (Hewlett-Packard Interface Bus), using cable AO 0157 . The listen 
address mentioned in section 3 .5 .2 is used , and for the Parallel Poll Response, bit 8 has 
been selected . 

To set a control, proceed as follows: 

0: dsp "set front panel controls on 1617" 
1: dev "1617" 703 
2 : dim A$[5] 
3 : ent " Input codes", A$ 
4 : wtb " 1617",A$ 
5: jmp-2 
6: end 

First, this example allows the input codes to be entered via the keyboard of the HP-
9825A, which transfers them to the Type 1617, and then returns to await the next 
codes . Up to 5 characters will be accepted (for codes see section 3 .5 .3) but less than 5 
will also be correct . . 

The HP-9825A has no capability of sensing BUSY, without blocking the interface bus un
til the BUSY condition has disappeared. Therefore, it is recommended to command the 
Type 1617 to operate on local control , before sending new data to it, if the previous 
data string contained a "start record" instruction . It is also recommended that a reason-
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able dwell time be inserted to allow the recorder to return to its starting point. The pro
gram may then look as follows: 

0: dsp "set front panel controls on 1617"; wait 2000 
1: dev " 1617",703 
2: dim AS[5] 
3 : ent "Input codes", AS 
4 : lei "1617" 
5 : rem " 1617" 
6 : wait 2000 
7: wtb"1617",AS 
8 : jmp-5 
9: end 

Provided that the front panel FILTER CONTROL MODE switch is in its "Manual" posi
tion, any currently occurring recording will be reset before a new data string is entered . 
The dwell time of 2 seconds (line 5) is sufficient for an X-V recorder to return to the ori
gin . For a B & K Level Recorder , the dwell time necessary will depend on the selected 
paper speed . If the front panel switch on the Type 1617 is in its "Recorder" position, 
the currently occurring recording will not be interrupted, so the data string will be trans
mitted to the Type 1617, when the recording is finished. 

To conduct a Parallel Poll , set the following : 

0 : dsp "Response on overload"; wait 1000 
1: pol (7) - A 
2 : if bit (7 , A); beep; dsp ,,*** ** Overload has occurred"; wait 1000 
3: jmp-3 
4 : end 

When an overload has occurred since the last execution of line 2, the HP-9825A will 
give a beep, and then display that Overload has occurred . 

Bit 7 refers to PPR8 selected on the rear panel of the Type 1617. If PPR5 had been 
chosen for example , it would mean Bit 4, and so on . 

3.6.3. Programming for operation with the Tektronix 4051 
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The following section gives some simple examples for, when the Type 1617 is operated 
together with a Tektronix 4051 Desk-Top Calculator . Connection to the 4051 is made 
via its GP-IB (General Purpose Interface Bus), using a cable AO 0157. Provided that the 
listen address mentioned in section 3.5.2 is used, the Type 1617 can be programmed 
using the instruction PRINT @ 3 . 

To set all front panel controls, proceed as follows: 

100 PRINT "INPUT CODES (5 DIGITS):"; 
110 INPUT A 
120 PRINT @ 3 : USING 130: A 
130 IMAGE 5D, S 
140 GO TO 100 
150 END 

The digits are entered to the Tektronix 4051 via its keyboard (see codes in section 
3 .5 .3), which transfers them to the Type 1617, and then returns to await the next input 



codes. The S in line 130 prevents the 5 digits from being followed by a CR (Carriage Re
turn) code which would otherwise cause a false control setting . The data string must al
ways contain 5 digits . 

! 
If, when all controls have been set, it is desired to alter only the band numbers (filter 
center frequency), the following procedure should be followed to set a control and shift 
frequency only: 

100 PRINT "Input Codes (5 DIGITS):"; 
110 INPUT A 
1 20 PRINT @ 3: USING 1 30 
130 IMAGE 50, S 
140 PRINT "INPUT CODES (2 DIGITS):"; 
150 INPUT B 
1 60 PRINT @ 3: USING 1 70 
170 IMAGE 20, S 
180 GO TO 140 
190 END 

Input A sets all controls, using 5 digits, after which only the band number is changed us
ing 2 digits . 

Lines 140 and 170 may be changed to: 

140 PRINT "STEP USING CODE '8 ':" 
170 IMAGE1D,S 

Now the band number will be stepped 1 step upwards each time an 8 is entered via the 
keyboard. 

As with the HP-9825A, the Tektronix 4051 is unable to sense BUSY without blocking 
the interface bus until the BUSY condition has disappeared . The Tektronix 4051 cannot 
send the addressed command GTL, and its way of exercising REN is somewhat cumber
some. Therefore, the example given for the HP-9825A has no reasonable counterpart 
for the Tektronix 4051. 

The Tektronix 4051 has no capability for control of a Parallel Poll. 
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4. SPECIAL CONSIDERATIONS IN FREQUENCY ANALYSIS 

4.1. FILTER DEFINITIONS 

4.1.1. The Ideal Filter 

An ideal band pass filter is one which has zero attenuation within its pass band and infi
nite attenuation at all other frequencies . The ideal filter is compared with a practical fil
ter in Fig.4 .1 . 

1,1 1,2 1,3 1,4 1,5 1,6 1,7 f 

__ Frequency t: 
161968 

Fig.4. 1. Ideal and practical filters 

4.1.2. Bandwidth 
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Whereas the bandwidth of an ideal filter can be precisely specified as in 4 .1 .1 , two defi
nitions of the bandwidth of a practical filter are in common use . The -3 dB band
width is defined by the points on the filter characteristic at which the voltage trans
mission is 3 dB below the maximum transmission level (i.e ., the point at which power 
transmission is halved) . This case is illustrated in Fig .4 .1 together with the ideal filter of 
the same bandwidth . 

The Effective Bandwidth of the filter (sometimes referred to as the Effective Noise Band
width) is the bandwidth of the ideal filter which would pass the same amount of white 
noise power as the specified filter. This is the definit ion of bandwidth on which the oc
tave and third-octave filters of the Type 1617 are based . Since noise power is propor
tional to the square of noise voltage, the area below the " Practical Filter Squared" char-



acteristic of Fig .4 .1 is equal to the area below the ideal filter characteristic when the 
ideal and practical filters have the same Effective Bandwidth . 

4.1.3. Octaves and Third Octaves 

An Octave is the interval between two frequencies having a ratio of two, i.e. 

f = 2 f u , (4 .1 ) 

or 

f 
u 

- =2 (4 .2) 
f, 

where f u and f, are upper and lower frequencies respectively . 

Similarly, fractions of octaves are defined by: 

f 
u 

-=2n (4 .3) 
f, 

where n is the fraction of the octave . 

Therefore , third octaves are defined by: 

f 
_u_= 2'/3 = 1 259 

f, ' 
(4.4) 

Since the centre frequency is defined by: 

(4 .5) 

and the bandwidth: 

B = f - f u , (4 .6) 

it follows that: 

B = Kf 
m 

(4 .7) 

where K is a constant depending on the ratio between f u and f, . For third octaves K = 
0 ,231 , and for octaves K = 0 ,707 . The bandwidth of the filters in percent is given by 
K x 100. 

4 .1 .4. Specified Filter Frequencies 

The octave and third-octave filters in the Type 1617 have centre frequencies on the 
scale recommended by lEe Publication 225 . This relates the frequency scale to 1 000 Hz 
reference since the centre frequencies are calculated according to: 

3n 

f = 1000 x 1 0' 0 for Octave fi Iters 
m 

(4 .8) 
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and 
n 

f m 1000 x 1010 for Third Octave filters (4 .9) 

where n = ± 1, ± 2, ± 3 , etc .. 

3n 
(ASA Standards say f = 30 where n is a positive or negative integer equal to the band 
number .) 10 

Upper and lower filter band frequencies f u and fl follow from the effective bandwidth of 
the filter , B, and the relationships : 

B = f - f 
u I 

(4 .10) 

(4 .6) 

4.2. RMS MEASUREMENT AND STATISTICAL ACCURACY 
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The Band Pass Filter Type 1617 is intended primarily for the analysis of signals whose 
properties do not change with time. These " stationary" signals are subdivided into two 
broad classifications . Deterministic signals, with a time history that can be specified ex
actly at every point in time , are assumed to consist entirely of discrete sinusoidal compo
nents at different frequencies . Random signals, where only the statistical properties can 
be specified, have a frequency spectrum that is distributed continuously with frequency . 
Briefly , deterministic signals have spectra that contain discrete frequency components, 
while random signals have a continuous type spectrum . 

In any system for obtaining true RMS values, the accuracy of the data recorded depends 
not only upon the accuracy of the system as a whole, but also on the accuracy of the sta 
tistical averaging process employed for stationary signals . To understand these relation
ships* it will be necessary to examine the RMS value of a stationary signal , which can 
be defined as follows : 

l/J = \ / lim 
T ~oo 

A 

where T A is the averaging time 
x(t) is a time varying signal 

f
T

X2 (t) dt 

o 

if; is the RMS value of x over an averaging time T A 

(4 .11 ) 

It can be seen from equation (4 .11) that to obtain the true RMS value of a stationary sig
nal, the averaging time would have to be infinitely long . As this condition is impossible 
to realise in a practical measuring system , the RMS value of a stationary signal may fluc
tuate when shown on a meter or some other display or readout device that employs a 
more realistic averaging time. The shorter the averaging time used, the greater will be 
the fluctuation . 

From equation (4.11) it can also be shown that the observed level of RMS fluctuations 
will increase if the averaging time is held constant while measuring bandwidth is de
creased. That is, the level of fluctuation depends on the measuring bandwidth . 

* A considerably more detailed discussion of the problems and relationships involved in frequency analysis is 
contained in the B & K Handbook on Frequency Analysis by R.B . Randall . 



A simple measure of the statistical RMS fluctuation for random signals (the possible 
range of error in the averaged RMS signal) is given by: 

€= (4.12) 

where € is the fluctuation 
B is the measuring bandwidth, or signal frequency bandwidth (whichever is the 
smaller) in Hertz 
T A is the averaging time, or signal duration (wh ichever is the smaller) in se
conds . 

This expression is an approximate relationship, but carries sufficient accuracy for BT pro
ducts greater than 5 . It expresses the limits of the signal variation to a confidence level 
of approximately 68%, i.e. there is a 68% probability that the result will be within ± € of 
the true value . 

4.3. PRACTICAL ANALYSIS OF STATIONARY SIGNALS 

The following parameters must be considered: 

1 . Averaging Time 
2 . DC or AC recording 
3. Recorder Writing Speed 
4 . Recorder Paper Speed 

4.3.1 . Averaging Time 

Use equation (4 .12) to obtain a suitable averaging time for random signals, depending 
upon the desired accuracy. Table 4 .1 gives a range of standard deviations (in dB) for a 
series of averaging times and frequencies . Normally the lowest frequency in the analysis 
governs the averaging time selected. However, for each half decade that frequency is in
creased, the averaging time can be reduced by a factor of v'TO (normal steps on B & K 
Measuring Amplifiers). The Type 1617 contains a program for controlling the averaging 
time of Measuring Amplifiers, see section 4.4. 

The SINE program is not shown in the table as it does not fulfil the requirement B .T A~5 . 

It is suitable for measurement only on deterministic signals having one sinewave per 
measuring band. 

As the bandwidth of octave-band filters is three times greater than that of third octaves, 
averaging times for them should be reduced by a factor of 3 from the values given in 
Table 4 .1. 

The major requirement for deterministic signals is that the ripple be reduced to an ac
ceptable level. Where only a single sinusoidal component is included in the bandwidth 
the ripple wi II be reduced to less than ± 1/ 4 dB for: 

(4 .13) 

where f is the frequency of the single component. 
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Tn (s) 

0,1 

0,3 

3 

10 

30 

100 

Centre Frequency 

(Hz) 2 3,15 10 31,5 100 315 1 k 3,15 k 

1,5 0,9 0,5 

0,9 0,3 

0,3 
oo{{\ 

0,5 0,3 ~'()(\ 

0,7 0,5 
'--- SW-rl 

0,3 

Table 4 . 1. Standard error (e) in dB for third-octave filters in combina 
tion with various averaging times. The framed values 
correspond to the programs shown in Table 4.4 and 
Fig.4 .3 

10 k 

0,3 

7704 12 

If the bandwidth contains several sinusoidal components , which is possible , with third
octave analysis , Equation (4 .13) still applies when f is interpreted as the minimum sepa 
ration of any two of the components (lowest beat frequency) . When a large number of 
components are contained within the bandwidth , as at higher frequencies the signal 
should be treated as random. 

4.3.2. DC or AC Recording 

Generally, it is preferable to use DC recording when possible, but where no DC output is 
available from the Measuring Amplifier, or where it has a dynamic range less than 
required, AC recording must be employed . Using AC recording it is possible to achieve a 
75 dB dynamic range with an appropriate potentiometer in the Level Recorder (not Type 
2306) . Where a choice between DC and AC recording has to be made, the paper speed 
obtained for either possibility should be investigated, as AC recording can be just as fast, 
and may be preferable, to give averaging times less than 0 , 1 second for example. 

4.3 .3. Writing Speed 

For DC recording it is possible to select a writing speed of 250 mm / s on the Type 2306 , 
and 1 000 mm / s on the Type 2307 . In practice set as high a value as possible without 
introducing instability . 

The writing speed for AC recording is determined by the averaging time required . Suit 
able writing speeds can be selected from the shaded portion of Fig.4.2 , which is valid 
for both types of Level Recorders . 

4.3.4. Paper Speed 
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The paper speed should be chosen so that the Recorder pen can attain the correct level 
for each measuring band, and remain at that level for a while before the next filter band 
is selected . 

Normally, for DC recording it will be the rate of fall of the detector, with maximum 
8 ,7 dB per selected averaging time, that limits the sweep rate . Table 4 .2 gives suitable 
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Fig.4 .2 . Effective averaging times as a function of the Level Recor
der writing speed 

Averaging Time 
0,1 0,3 1 3 10 30 100 300 

T A (s) 

Paper speed for 
DC recording 10 3 1 0,3 0,1 0,03 0,01 0,003 

(mm/s) 

770409 

Table 4 .2. Paper speeds for DC recording 

paper speeds for the normal range of averaging times, based on the assumption that the 
time required to sweep over a bandwidth is equal to five averaging times. With the Type 
1617, normally the step between filters will be attained in less than 2mm (i .e. 40% of 
the bandwidth), and even in the very worst case of a single sinusoidal component lo
cated between two filters, it will be reached within 75% of the bandwidth. 

Where the spectrum is known to be relatively flat with a maximum fall less than 5 dB be
tween adjacent filter bands, it is possible to increase paper speed by one step (i .e . a fac
tor of approximately 3) . The time taken to sweep over one bandwidth will be approxi
mately 1,6 times the averaging time , which is about the minimum required for the detec
tor to respond, even on peaks. 

The same basic considerations apply for AC recording, except that it will be the writing 
speed rather than the averaging time wh ich determines how rapidly the recording pen 
can respond to a new level. Table 4 .3 gives suitable paper speeds for the range of writ-
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Writing speed (mm/s) 
4 8 - 16 31,5 - 50 80 - 125 200 - 2000 

(100 mm paper) 

Paper speed for AC 
0,1 0,3 1 3 10 

recording (mm/s) 

770410 

Table 4 .3. Paper speeds for AC recording 

ing speeds available . Once again these may be increased by one step when the spec
trum is known to be relatively flat. 

4.4. USE OF VARIABLE AVERAGING TIME PROGRAMS 
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In the Band Pass Filter Type 1617, the AVERAGING CONTROL programs are able to re
duce the averaging time of the Measuring Amplifier (Type 2607) in tempo with the in
creasing frequency during the scan . Table 4 .4 indicates the programs available, while 
Fig .4.3 gives a chart showing the variation of selected averaging times indicating the fre
quencies at which the Band Pass Filter selects the next time constant, in the different 
programs . 

Minimum Av. Time (s) 

Program 0,1 1,0 10 

Slow Random C F J 

Fast Random B E H 

Sine A D (G) 
770411 

Table 4.4. Programs that can be chosen by the two AVERAGING 
CONTROL switches 

Averag ing Time 

(5) 

100 C. F ,J Slow Random 

30 

10 
10 5 

G,H.J 

0.3 

L 1,0 5 

L----,==-D_..,L, __ ~~~~~~~~~ .... B:~~--F--~~:L -------------C--:',:....~-'~ 
A, B,C 

0, 1 

, ! , ! , ! I , ! 

2 5 10 20 50 100 200 500 1 k 2 k 5 k 10 k 20 k 

Switchover Frequency (Hz) 761041 

Fig.4 .3. Variation of selected averaging time with frequency 



The recommended use of the various averaging control programs is as follows: 

Sine for short duration signals where long averaging is undesirable because of the 
sample length , and for periodic processes where a long period average is not neces
sary for statistical purposes. 

Fast Random for use with continuous signals where some short-term level varia
tions could occur, but where the long averaging time at low frequencies does not 
cause mis-representation of the signal. 

Slow Random for the best possible confidence level when analyzing stationary ran
dom signals . 

Three alternative shortest averaging times may be selected by the AVERAGING CON
TROL Minimum Time switch , to cater for signals with slowly repeating high frequency 
components . Fig.4.4 shows the spectrum of a signal made with too short an averaging 
time, and a spectrum of the same signal with correct averaging . 

OrdinlllGOmm · Absc:I ... 5dehd.,. I 50nvn. CClP)'righI .. OF 2005 

Fig. 4. 4. Example of conditions where longer minimum averaging 
times are required 
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BROEL & KJJeR instruments cover the whole field of sound and vibration measurements . 
The main groups are: 

ACOUSTICAL MEASUREMENTS 
Condenser Microphones 
Piezoelectric Microphones 
Microphone P1"eamplifiers 
Hydrophones 
Sound Level Meters 
Precision Sound Level Meters 
Impulse Sound Level Meters 
Noise Dose Meters 
Noise Level Analyzers 
Standing Wave Apparatus 
Calibration Equipment 
Reverberation Processors 
Sound Sources 

ACOUSTICAL RESPONSE TESTING 
Sine Generators 
Random Noise Generators 
Sine-Random Generators 
Artificial Voices 
Art ificial Ears 
Artif icial Mastoids 
Hearing A id Test Boxes 
Audiometer Calibrators 
Telephone Measuring Equipment 
Audio Reproduction Test Equ ipment 
Tapping Machines 
Turntables 

VIBRATION MEASUREMENTS 
Accelerometers 
Force Transducers 
Impedance Heads 
Accelerometer Preamplifiers 
V ibration Meters 
Accelerometer Calibrators 
Magnetic Transducers 
Capacitive Transducers 
Complex Modulus Apparatus 
Bump Recorders 

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

STRAIN MEASUREMENTS 
Strain Gauge Apparatus 
Multipoint Selectors 

MEASUREMENT AND ANALYSIS 
Voltmeters 
Phase Meters 
Deviation Bridges 
Measuring Amplifiers 
Band-Pass Filter Sets 
Frequency Analyzers 
Real Time Analyzers 
Heterodyne Filters and Analyzers 
Distortion Measuring Equipment 
Psophometers 
Statistical Distribution Analyzers 
Track ing Filters 

RECORDING 
Level Recorders 
Frequency Response Tracers 
Tape Recorders 
Alphanumeric Printers 
Digital Event Recorders 

DIGITAL EQUIPMENT 
Computers 
Tape Punchers 
Tape Readers 

Bruel & Kjcer DK-2850 NJERUM, DENMARK . Telephone : + 452800500 . Telex : 37316 bruka dk 
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