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ADDENDUM

Program Hetention with the 2231

For retention of application module programs the 2231 is
equipped with a continuous memory. This has: its own
backup battery built in which is automatically recharged
when the 2231 is powered by ihe bafteries contained in
its battery drawer. Full charge is obtained by keeping the
2231 switched on for 20 hours and enables programs to
be retained for approximately 1 month. For continuous
storage of programs, however, it is sufficient to keep the
2231 switched on for 8 hours when first using the instru-
ment and thereafter regularly using the 2231. Provided
that the backup battery is kept charged in this manner,
the main batteries can be removed from the 2231 without
affecting the stored data.

it shouid be noted that the above charge time is a typical
value and applies for operation of the 2231 at rcom tem-
perature. Charging at temperatures below +10°C is not
recommended.
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1. Introduction

 Modular Precision Sound Level Meter T vpe 2231 is a type 1 precision

instrument with a wide range of measurement capabilities. It is convert-
ible, a family of interchangeable modules enabling it to be used for nu-
merous applications. The characteristics of the Sound Level Meter are
determined by the module selected for use. The software contained in
the module is loaded into the Sound Level Meter, defining the parame-
ters that can be measured.

In general, the Type 2231 performs simultaneously a number of mea-
surements on a signal. A unique feature is that Peak and RMS detec-
tion are carried out in parallel, aliowing each portion of the same sig-
nai to be viewed at the same time. A very wide frequency range of 2Hz
to 70kIiz allows measurements in the infrasound and ultrasound
regions.

A number of Special Functions can be implemented with Type 2231,
including automatic printout of data at the end of preset time periods.
Also, a data inhibit function ensures that sound measurements incor-
porating timewise infegration are not spoiled by spurious events.

Since T'vpe 2231 has a selectable polarization voltage, almost any mi-
crophone in the Briiel & Kjar range may be used. With Microphone
Type 4133 plus extension cable UA0027 it becomes a tvpe 0 instru-
ment, in accordance with IEC 651 recommendations.

Features of the 2231 Sound Level Meter include:

m Fylfilis TEC 804 type 1, relevant sections of
1EC 651 type 11, and ANSI S1.4-1983
type 1.

m Easy-to-read liquid crystal alphanumeric
and guasi-anaiogue display.

m Selectable polarization voltage allows use of
almost any microphone in the Brie! &
Kjeer range.

» RMS and Peak detection in parallel.

& 73dB Pulse range; 70dB RMS Linearity
range.




1. Introduction

24 to 113dB(A) * measuring range (30 to
133dB(A) * with attenuator) in 7 overlap-
ping sub-ranges.

A, C, Lin. and All-pass weightings.

Extra wide all-pass frequency range atlows
infrasound and ultrasound measurements.

Internal memory has back-up battery pow-
er which prevents loss of application soft-
ware and data when the instrument is
switched off.

Facility for connection of Brijel & Kjzr Se-
rial Interface communications port, allow-
ing external control and output of measure-
ment data.

When used with Microphone Type 4133
and Hxtension Cable AQ 0027, fulfills

IEC 804 type 0 and relevant sections of
IEC 651 type 0 1.

* Upper Hmit for signals of crest factor 10 {=20dB}.




1. Introduction

Considering the numerous and wide ranging capabilities of the 2231, it
is very simple to operate, Just load the Application Module and attach
the front plate. The pushkeys are comprehensively labeled, and
prompts from the display ensure that parameters are programmed cor-
rectly and with ease.

This Instruction Manual is designed o be used as a reference guide to
operation of the instrument, with easy access to the appropriate sec-
tions. Read through it quickiy; it also gives a complete overview of the
instrument,

Pushkey Directory: Open out the flap on the back cover and keep
it open while reading the manual: it will help you to become familiar
with the instrument layout in a short time. It can also be used as a
quick reference guide to the function of the pushkeys of this Sound
Level Meter.

Introduction: You are reading it.

Setting Up: Follow the instructions in this section carefully to ensure
accurate measurement procedures.

User Instructions: This is the key section. Read it through so that
you may become aware of the instruments capabilities with this module.
Thereafter it too may be used as a reference guide for correct setting

of the necessary parameters.

Other Instraments: To get the most of this instruments measure-
ment capabilities hook up to a recorder or data printer will be most ad-
vantageous. This section describes which instruments to use and how
they should bhe connected.

Care and Maintenance: Hints for ensuring trouble-free service.
Specifications: The best in the industry.

Appendices: Contain information useful in understanding the finer
points of the Sound Level Meter.







2. Setting up the 2231 Sound Level
Meter

This chapter describes the following preliminary procedures necessary
for correct setting up of the Sound Level Meter prior to measurement:

Battery installation
Mounting the microphone

Mounting the Front Plate and Inserting the
Program Module

Calibration

There is also a brief discussion on the TYPE OF SOUND FIELD and
its effect on the measurements to be made by the Sound Level Meter.
For more general considerations on sound level measurement tech-
nigues the following texts are recommended:

yMeasuring Sounde
Briiel & Kjer Booklet BR0047

vAacoustic Noise Measurements«
Brijel & Kjeer Handbook 18-243

sArchitectural Acousticsq
Britel & Kjeer Handbook 18-242

Bemember: To ensure the validity of your meagurement technigue
and therefore your results, always follow the relevant national or inter-
national standards.




2.1. Battery Installation_

Fig. 2.1, Batiery Low display

Fig. 2.2, Battery Too Low for Accurate
Operation display

Battery Type: 1,6V —~IEC type
L.R6 (B & K No. QB 0013)

No. of Batteries: 4

Battery Life: Approx. 8 hours
(Continuous Operation — Alkaline
Batteries). :

Battery Low: See Fig.2.1.
Flashing “BAT” appears in the dis-
play. Approximately 30 min. op-
eration remaining.

Battery Too Low for Accu-
rate Operation; Flashing “BAT”
plus non-resettable 1. See Fig.2.2.
Replace batteries.




2.1. Battery Installation

Fig. 2.3. Battery Installation

To install new batteries:

1. Slide battery drawer lock
downwards.

2. Remove battery drawer.

3. Insert replacement batteries
according to polarity indicated
inside drawer.

4. Replace drawer: press in firmly
until lock clicks into position.

When Filter Set Type 1624, 1625, or 1627 is connected to the 2231, the
batteries of the Filter Set are used as a back-up power supply for the
Sound Level Meter, even when Ext. Filter switch is in the “Out” po-
sition. With a Filter Set attached, batteries in the Sound Level Meter
may be changed without interrupting a measurement. Replacement of
these batteries is in a4 manner similar to that described above. Full de-
tails may be found in the appropriate instruction manual.

e “" Note: For long term storage remove the batteries and keep the instru-

ment in a dry place.
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2.2. Microphone Mounting

Before mounting any microphone be sure to observe the following
_precautions: '

® Use only light finger torque for attachment
of microphones, input stages, protection
grids, extension cables, and preamplifiers.

8 Keep dust and foreign objects off the
microphone diaphragm. Do not touch the
diaphragm with any obiect. If the diaphragm
must be cleaned, very lightly brush with a
goft cotton wool swab,

Mounting the Standard Microphone:
1. Set Pol. Voit
2. Gently screw Microphone Type 4155 onto

Input Stage ZC 0020,

3. Insert the Input Stage ZC 0020 into the RO
input stage socket: make sure that the key I
follows the key slot correctly. (See Fig.2.4).

4. Secure by turning the threaded retaining
ring.

Fig. 2.4 Connection of the Input Stage ZC 0020 to the 2231




2.2. Microphone Mounting

Sound Level Meter Type 2231 can operate with almost any micro-
phone in the Briiel & Kjser range. There are some restrictions, and spe-
ctal application microphones should only be used if completely justi-
fied. Appendix A gives details on the use of the different microphones,
together with an application guideline, and mounting implications. One
special application deserves mention here:

Type 0 Sound Level Meter: (See Fig.2.5)

1.

Gently screw Microphone Type
4133 onto Input Stage ZC0020.
For measurements according to
ANSI type 0, use Microphone
Type 4134,

Insert the Input Stage ZC 0020
into the female connection end
of Extension Cable AO 0027 (or
Cable AO(134).

. Insert the male connection end

of the extension cable into the
input stage socket of the Sound
Level Meter.

. Becure by turning the threaded

retaining ring.
Set Pol: Voll

“Frontal” {see section 3.12).

Fig 2.5, Type 0 Sound Level Meter
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2.3. Attaching Front Plate and
Application Module

Fig. 2.6, Mounting the Front Plate e

Fig 2.7, Inserting the Module

Note: When not in use ensure that the module terminals are fitted

with the black plastic discharge template. This will protect the module
from static electricity.




~ 2.4. Calibration

The calibration instructions in this section require that the 2231 is
loaded with an Application Module and that certain programmable pa- AT USRS
rameters such as K-factor and measuring range FSD are selected. Full o
details on how this is done are given in Chapter 3 — User Instructions.

Calibration Using Internal Generator:

1. Key in the correct K-factor for the micro-
phone (see section 3.5).

to “REF”.
# (o “SPL”.

2. Set the measuring range

d Para

4. Using the
the side o
just the sensitivity until the display shows
a value of 94,04dB + K-factor.

Fig. 2.8 Side view of the 2231 showing the Sens. Adj. potentiometer
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2.4. Calibration

Calibration Using Sound
Level Calibrator Tvpe 4230:

1. Key in the correct K-factor for
the microphone (see section 3.5).

2. Set the measur;ng range
¥ED to 116dB + K-factor.

Displayed Parameter
to “5PL".
4. Fit the Calibrator with the ap-
propriate Microphone Adaptor
and place it over the micro-
phone so that it makes a snug,
steady fit. See Fig.2.9.

5. Switch on the Calibrator and
adjust the ‘Sens. Adj.. poten-
tiometer on the Sound Level
Meter (see Fig.2.8) until the
display shows a value of 93,8dB
{or Microphene Type 4155, For
other microphones see the 4230
Instruction Manual.

Calibration with Piston-
phone Type 4220:

1. Key in the correct K-factor for
the microphone (see section 3.5).

2. Set Frequency Weighilug
to “C7, “Lin.” or “All-Pass™.
3. Set the measuring range

F813 according to the micro-
phone chosen. See Table 2.1.

Fig. 2.9. Calibration with Sound Level
Calibrator Type 4230




2

4. Calibration

4. Set Displayed Parame
to “SPL".

5, Fit the Pistonphone with the
appropriate Microphone Adap-
tor and place it over the micro-
phone go that it makes a snug,
steady fit. See Fig.2.10.

6. Switch on the Pistonphone and
tiometer on the Sound Level
Meter (see Fig. 2.8} until the
display shows 124,0dB. {This is
the nomiral level. The actual
level will depend on the ambi-
ent conditions™).

Microphone Full Scale
Type Deflection
4155
4165, 4166 120dB +
4144, 4145, 4160 K-Factor
4129, 4176
4155 + ZF 0020
4133, 4134, 4149 110dB +
4135, 4136 K-Factor
4138

TOQE7BGEE0

Table 2.1. FSD settings on the 2231
when used with various
microphones

* See calibration chart for the 4220

Fig. 2.10. Calibration with Pistonphone
Tvpe 4220




2.5. Type of Sound Field

Microphone Type 4155, which is the standard microphone fitted to the
2231 Sound Level Meter, is designed to have a linear free-field response
for 0° sound incidence. Using the Frontal/Bandom pushkey the mi-
crophone output may be corrected to obtain a linear response under dif-
fuse-field conditions. The procedure for selecting the correct sound in-
cidence correction parameter is given in section 3.12. The correct appli-
cation of this facility is outlined in Fig.2.11: the central issue is wheth-
er the measurements should be in accordance with TEC or ANSI
standards.

Should
Comply to
Standards?

“Type af

ANSI ]
Seund Field
Diffuse
Sound Sound Sound Sound
Incidence Incidence incidence incidence
"Rangom” "Erontat’” "Frontal” "Random"’
Type of Free Type of ™ Free
Sound Field Sound Fieid
Ditfuse Biffuse
Best angle Best angle
of incidence of incidence
15° 0°
Cotimurm Reduged Reduced Optimum Optimum
accuracy aeouracy accuracy accuracy acouracy

830361

Fig. 2.11. Flow chart to assist in the defermination of the Frontel/Rondom setting
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_;.;j{_- 2.5. Type of Sound Field
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carding to IEC recommendations

g 2.12. Fre ¢
IEC
® Select “Frontal” sound incidence correction

o
ON i
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b

//////
e-field measur
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2.5. Type of Sound Field

%J

ANS/////"-'-T:‘",

ANSI Standard:
B Select “Random” sound incidence

correc tion.
B For diffuse-field conditions the Sound Lev-
el Meter may be nted in any direction.

® Under d 1 free-fi ld d tions optimum
respon obtained by t ng the
Sound Level Motor as shown n Fig.2.183.




2.5. Type of Sound Field

Measurements Not Requiring IEC or
ANSI Standards:

® Select “Frontal” sound incidence correction
under free-field conditions or when the
source can be located.

® Select “Random” sound incidence correc-
tion under diffuse-field conditions or when
the Sound Level Meter is moved around
during L,, meagurements.

IMPORTANT:
1. For each setting of the Frontal/Random parameter there wilt be cer-

tain conditions under which reduced accuracy can be expected, as
compared to using the alternative setting. For optimum accuracy, fol-
low the guidelines given in Fig.2.11,

2. The Frontal/Random correction networks are only valid for %2 inch
free-field corrected microphones. When using other type micro-
phones with the 2231 “Frontal” should be selected.







3 Application Moduls:
£ Modider Precision Sound Level Weter §
Type 2231

: integrating Sound Level Meter ;

Briset & Kjae: 3@? 82 7100

Fig. 3.1. Application Module BZ 7100

With Application Module BZ 7100 the 2231 is an Integrating Sound
Level Meter. Some of the potential uses in this configuration are:

Measurement of Sound Pressure Level
{(SPL).

Determination of L,, for assessment of
hearing loss risk or noise annoyance.

Measurement of cyclical machine noise.

Determination of Sound Exposure Level
SEL (= Lg,, in accordance with TEC 804).

Measurement of Max. and Min. noige
levels.

W Spatial averaging of machine noise,

® Sound power level measurements according

to survey method.

Octave or 1z octave frequency analysis with
Filters Types 1624 and 1625.

Infrasound and ultrasound measurements
with Filter Type 1627,




3.1. Function Index

A-Welghting v 3-12
Application Module

“EIESCHPLION oo et 3-1

~LORQINE e s 3-4q
Auiomatic

PPRLOUL e, 333

—TINNG vt eeneneenees 3 1T
C-Welghting oo 3-12
Data Inhibit e 8-29
Digital Output

~AULOMAYIC cooe i e 338

~Manual ... 3~ 38

-Remote Control .. 3§38
Display Test i 325
Flapsed Time oo 3-19
Error Codes . . 3-46

Fast Time Welghting ..
Format for Printing .
Frequency Response ...

Froptal Sound Incidence ... 320
Full Secale Deflection (FSD) v, 314
Impulse Time Weighting oo, 3-10
Interfacing .

~COmMPULETS oo 3-37

—Printers ... e 332
Internal Parameters ..o, 330
LB vt 3-8

Linear Frequency Weighting
~Linear {10Hz to 20kHz)
—Al Pass

3-2

Maximum Peak Level i, 3-8
Maximum Sound Level ... 3-8
Measuring Range .. 314
Microphone K-Factor ... 33
Minimum Sound Level ... 3-8
Modification of Internal Parameters ... 3--30

Pause during Measurements
Peak Level i,

Plotting LEQ ...
(See also section 4.2}

Quasi-Analogue Scale .. 329
Random: Sound Incidence v, 3-20
Remote Control .o 3-37
Reset

AT et 323

“Max, /MR oo 324
Sound FExposure Level ..., 3-8
Slow Time Weighting ..., B

Sound Pressure Level i 3-8




3.3.
3.4.
3.5.
3.6.
3.7.
3.8
3.9
3.10.
3.11.
3.12.
3.13.

3.14.

3.16.
3.17.
3.18.

3.19.

3.2. Module Commands

LOADING THE MODULE .t .
CHECKING THE MODULE STATUS .. -
K-FACTOR ..o A e
DISPLAYED PARAMETER ..o
TIME WEIGHTING ..o csniomssisresseeeoesscssssessisesirosessree :
FREQUENCY WEIGHTING .o
FSD (Full Scale Deflection) .ot
PRESET TIME i e
ELAPSED TIME .o ssssssssssses s sses s
FRONTAL/BANDOM i ssessirmesisescsnensneis

INTERFACING THE 2231 —~ MONITOR o £

c RESET MAX./MIN. s




3.3. Loading the Module

@ Attach the Front Plate as shown in section 2.3

@ Insert the Application Module into the back
of the instrument as shown in section 2.2

1. Set to Lpad..
2. Press ‘Mo

1.
The program is loaded from

the Application Module into the
internal program- and data-
memory. Once loaded, the pro-
gram number M- 1 is dis-
played as shown. The module
may now be removed, and the
black plastic dust cap replaced.

. Set to “Bign to begin

execution.

MNote: Once a new Module is loaded, the K-Factor, Special Function,
and Preset Time are reset. Other parameters are initialized by the in-
strument as follows:

Time Weighting
Frequency Weighting
Frontal/Random
F5D (Meas. Range)
Displayed Parameter

: “Fast”

: i(A”

: “Frontal”

: Highest Range
s “SPLY




3.4. Checking the

Module Status

The dispiay should read M~ 1 as
gshown. This signifies that the pro-
gram currently residing in the
central memory was loaded from
Application Module BZ 7100.
Other numbers (such as “M-27,
“M-3" efc.) are assigned to pro-
grams which may be loaded from
alternative modules in the series.
The software from cne Module
only may be stored at any one
time. When a new Application
Module is loaded, its software re-
places the software existing in the
Sound Level Meter memory.

Note: When using Front Plate BZ 7100, always ensure that software
“M-1" is loaded. The functions associated with each pushkey are de-

fined by the software in the central memory, and are not the same for

each module.




3.5. K-Factor

The K-factor of the microphone that is 0 be used with the Sound
Level Meter must be entered. The K-factor for the microphone may be
found on the calibration sheet supplied with it.

Remember: When entering K-factors, the K-factor must be keyed-in
with the same sign as given on the microphone calibration chart.

Keying in the K-Factor:

1. Set to Load.

2. Press:
The value of the K-factor cuzr--
rently stored in the memory is
displayed (after loading the
software 0 . 0 is displayed as
shown).

3. Use pushkeys @ to 8 and
= to key-in the correct K-
factor.

Three significant digits must be
keved-in; the most significant digit
is keyed in first. The digits are
shifted along the display from
right fo left, thereby allowing cor-
rections to be made. The sign

is changed by pressing the =#= key.

Note: The Attenuator ZF 0020 should only be used with Microphone Type
4155, When fitted to the 4155, 20dB should be added to the K-factor.




3.5. K-Factor

The K-factor that has been entered is handled by the instrument as a -

. digital correction to the display. This approach accommmodates an ad-

justment range for the K-factor of ~60dB to +99dB, which cannot he
handled at the amplifier stage (as is the traditional method}. The ex-
tended K-factor adjustment range allows the use of any Brilel & Kjzer
microphone, but the DC/AC output signals do not include the
microphone K-factor. This should be rememhbered when analyzing
data on a chart or magnetic tape recorder: all data must be corrected by
the measuring range and the K-factor. {See Chapter 4 — Use with

Other Equipment).

Checking the Status of the K-Factor:

1. Set to
2. Press

The value of the K-factor cur-
rently stored in the memory is dis-
played. A typical example (for a
Type 4155 microphonre) is shown.

5

Note:

1. Checking the status of the K-
factor does not interrapt nor
affect the measurement in
progress.

2. It is possibie to change the K-
factor value while the measure-
ment is already in progress.
Press Pause and proceed as
described i section 3.5 — Key-
ing in the K-Factor. To resume
the measurement set slide
switch to | The K-factor
is added digitaliy to the FSD

value as well as all measure-
ment values shown on the
display.




3.6. Displayed Parameter

With Application Module BZ7100, the 2231 Sound Level Meter can
display any of the following parameters associsted with the incoming

acoustic signal:

MmAaXP
PEAK
INST
SPL

MA XL
MINL
LEQ

SEL

1 Max. Peak level

: Max. Peak level in 1 second interval

: Bampled RMS level in 1 second interval
: Max. RMS level in 1 second interval

(in accordance with IEC 651)

: Max. RMS level
: Min. RMS level
¢ Ly (in accordance with IEC 804)

(L, with Impulse time weighting)

: SEL (=Lg,, in accordance with TEC 804)

(TEL with Tmpulse time weighting)

Changing the Displayed Parameter:

Pre%s Dzsp 'yed Parametor

‘Beleotar w mmultaneou%}y

ter 1s d;s iived as i{)nfr as the

sured value for that function is
displayed,

Note: Any change in the Displayed Parameter does not interrupt nor
affect the measurement in progress.
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The qelec‘red Displayed Parame-

ngplayed Paramelsr key is
released, the corresponding mea-




3.6. Displayed Parameter

Checking the Status of the Displayed Parameter:

Press Displa

The status of the currently select-
ed Displayed Parameter is dis-
played as shown in the example.

Note: Checking the status of the Displayed Parameter does not inter-

rupt nor affect the measurement in progress.




3.7. Time Weighting

The following Time Weightings may bhe applied to the incoming signak:
“Impulse”  “Fast”  “Siow”

These Time Weightings are all in accordance with TEC 651.

Changing the Time Weighting:

Press
simultaneously.
The selected Time Weighting is
displayed as long as the
Time Weighting key is
depressed.

Note: If the Time Weighting status is changed, a new measurement is
started automatically. It is not possible to change the Time Weighting
half way through an L., or SEL measurement.
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3.7. Time Weighting

Checking the Status of the Time Weighting:

Press _
The status of the currently select-
ed Time Weighting is displayed as
shown in the example.

Note: Checking the status of the Time Weighting does not interrupt
nor affect the measurement in progress.




3.8. Frequency Weighting

Four built-in frequency filters give the following Frequency Weightings
(see also Figs.B.5 and B.6 in Appendix B):

“A” : as per IEC 651
“c” : as per 1EC 651
“Lin.” : 10Hz to 20kHz

“All Pass” : 2Hz to T0kHz

The AC and DC output signal and the signal sent to the external filter
get are also frequency weighted.

Changing the Frequency Weighting:

simultaneously.

The selected Frequency

ing is dispiayed as long as
wéncy Weighting
pushkey is depressed.

Note: If the Frequency Weighting status is changed, a new measure-
ment is started automatically. It is not possible to change the Frequen-
cy Weighting half way through an L., or SEL measurement.

312




3.8. Frequency Weighting

Checking the Status of the Frequenecy Weighting:

&

Press Freguer ghting .
The status of the currently select-
ed Frequency Weighting is dis-
playved as shown in the example.

The following codes are used to indicate the selected Frequency
Weighting:

A : “A” weighted

C : “C” weighted

L. ™ :Linear 10Hz to 20kHz

L™ ™™ Al Pags 2Hz to TOkHz

Note: Checking the status of the Frequency Weighting does not inter-
rupt nor affect the measurement in progress.




3.9. Full Scale Deflection (FSD)

7 overlapping 70dB measuring ranges are available as follows:

Without ZF 0020

With ZF 0020

60 to 130dB (120dB FSD)

80 to 150dB (140dB FSD)

50 to 120dB (110dB FSD)

70 to 14008 (130dB FSD)

40 to 110dB (100dB FSD)

B0 to 130dB (120dB FSD)

30 to 100dB  (90dB FSD)

20 to 90dB (80dB FSD)

(
50 to 120dB (110dB FSD)
(

~ 40 to 110dB {(100dB FSD}

10 to 80dB (70dB FED)

30 to 100dB  (80dB rSD)

0 to 70dB (60dB FSD) 20 to 90dB (80dB FS8D)

ToGareGEaAd

Table 3.1, Measuring Ranges of Type 2231

These ranges allow measurements from 24 to 113dB{A)*. Use of the
supplied 20dB attenuator ZF 0020 gives & measuring range from 30 to
133dB(A)*. When ZF 0020 is used, an additional + 20dB must be
keyed-in along with the K-factor of the microphone (see section 3.5 —
Keying in the K-Factor). This ensures that the readings on the digital
display show a sound level which is corrected for the presence of the
attenuator.

Use of Filter Sets 1624 or 1625 allows measurement of levels well be-
low 24dB in many of the octave and l5-octave bands. The actual noise
floor of the 2231 plus microphone in each bandwidth is shown in
Figs.B.9 and B.10 of Appendix B.

* Upper limit for signals of crest factor 10 {=20dB}.
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3.9. Full Scale Deflection (FSD)

Changing the FSI:

The selected Full Scale Deflectio
is dxsplayed as long as the "FST¥
pushkey is depressed.

Note:

1. The internal reference signal (94dB a 1000 z} is

FSD pushkey. To do so, simply press
multaneously, until the largest FSD value 1s d1splayed. One more

press of the
value shown on

ey activates the internal reference. The
isplay is equal to 94,0dB + K-factor.

2. If the Full Scale Deflection status is changed, a new measurement is
started automatically. It is not possible to change the Full Scale De-
flection half way through an Leq or SEL measurement.




3.9. Full Scale Deflection (FSD)

Checking the Status of the FSIh:

Press ‘51 .

The status of the currently select-
ed Full Scale Deflection is dis-
played as shown in the example.

Note:

1. Checking the status of the Full Scale Deflection does not interrupt
nor affect the measurement in progress.

2. The number displayed is not necessarily & whole integer number,
since the K-factor is added digitally to the FSD value as well as ali
measurement values shown on the display.
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3.10. Preset Time

The Preset Time function may be used to set in advance a measure-
ment period. This period may range from lsecond up to 100hours (99h
59min 59s}. At the end of the measurement period the Sound Level
Meter enters the pause condition.

Fxamples of different settings and possible uses are:

30s :  Spatial average in a room
1h : Traffic hourly L.,
24h : SPL,., SPL,_ ., during 24 h period

Setting the Preset Time:

4. Press and hold
play shows 00 —Seconds-}.

to key-in ss

Tf, for example, 65 minutes is keyed-in this will be corrected to 1 hour
5minutes on switching to Run.




3.10. Preset Time

Checking the Statﬁs of the Preset Time:

1. Set to Hun .

2. Press iBpagef Time. . (Dis-
play shows current Preset Time
—hours.minutes-).

3. While keeping Preset Time
depressed, press Bee. . (Dis-
play shows current Preset Time
—88-).

Note: Checking the status of the Preset Time does not interrupt nor
affect the measurement in progress.
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3.11. Elapsed Time

The Elapsed Time function allows you to determine the amount of
time elapsed since starting the measurement, i.e. activation of one of
the following:

— Resetting K-Factor or Special Function
{unless the instrument is in the Pause
mode, see section 3.5 — K-Factor)

— Pressing Reset Al or

— Resetting certain parameters such as Time
Weighting, Frequency Weighting, FSD etc.

Checking the Elapsed Time:

Note: Checking the Elapsed Time does not interrupt nor affect the
measurement in progress.




3.12. Frontal/Random

Section 2.5 - Type of Sound Field, describes the correct use of the
Frontal/Random facility. Remember, the Random incidence correction
is only valid when using 14 inch free-field corrected microphones. For
all other microphones the Sound Level Meter must remain in the
*Frontal” mode.

Checking the Frontal/Random Status:

Press ‘Froptal/Random .

The Frontal/Random status cur-
rently stored in the program mem-
ory is displayved as shown.

Note: Checking the status of the Frontal/Random function does not
interrupt nor affect the measurement in progress.
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3.12. Frontal/Random

Changing the Frontal/Random Status:

simultaneously.

The selected Frontal/Random
status is displayed as long as the

depressed.

Note: If the Frontal/Random status is changed, a new measurement is
started automatically. It is not possible to change the Frontal/Random
function half way through an L., or SEL measurement.
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3.13. Pause

Press :Pause while a measurement is in progress and the Sound Lev-
el Meter, after completion of the current 1sec. measurement cycle, will
enter a Pause or idling condition. While in Pause, no updating of mea-
surement values or measurement time will take place. Press Pause

again: the Pause condition is cancelled and the measurement resumes.

If a change is made to the status of Time Weighting, Frequency
Weighting, Frontal/Random, or ¥SID while the Sound Level Meter
is in Pause, the Pause condition is cancelled and a new measurement is
started automatically. If the instrument is switched off while in the
Pause condition, it reverts to its previous status on being switched on
again. All measured data (e.g. SPL, SEL, Elapsed Time etc.) is retained
as long as the back-up battery is operational.

Enter Pause/Resume Measurements:

1. Press ‘Pl
While in the Pause mode, the
display shows the value of the
measured parameter when
Pause was pressed.

2. Press Pause again to resume
measurements.




3.14. Reset All

Reset the Sound Level Meter and all measurement, calculation, and
measurement time memories are reset and a new measurement is initi-
ated. The status of K-Factor, Special Function, Preset Time,
Time Weighting, Frequency Weighting, Frontal/Random, and
FSD are NOT changed.

To Reset the Sound Level Meter:

Press §

' is activated by press-
ing both pushkeys that are linked
with the Reset All logo (the
pushkeys are also numbered 8
and 9).




3.15. Reset Max./Min.

Tt is possible to reset only Max. Peak, Max. RMS, and Min. RMS dur-
ing a measurement procedure, without having to reset other parameters.
L., and SEL measurements continue without interruption.

To Reset Max./Min:

Press Max /Min

Reset Max M is activated
by pressing only the lower pushkey
of the two that are linked with

the Beset logo (the pushkey is
specifically labeled and is also
numbered 9},




3.16. Test

Test initiates a test of the digital display. Each segment of each digi-
tal character is displayed, along with the Overload symbol (%) and the
Battery Low symbol (BAT). The quasi-analogue portion of the display
is unaffected by Test and continues to register the level of the incom-
ing signal.

Test can be activated without disturbing a measurement in progress.

To Initiate Test:

1. Set to
2. Press - .

Test is activated by pressing

both pushkeys that are linked with
the Test logo (the pushkeys are
alzo labeled Module Ne. 1, and
K-Factor).




3.17. Special Functions

The Special Function facility on Sound Level Meter Type 2231 allows
the user to make minor modifications to the standard program. These
modifications are implemented by keying-in a two digit Special Func-
tion.code. The types of modification that can be implemented can be
conveniently grouped as follows:

1. Selection of a mode and format for the dig-
ital read out,

2. Selection of additional measurement
facilities,

3. Alteration of internal parameters.

The list of available modifications and the appropriate code for each
are given overleaf.

Keving-in a Special Function:

1. Set to
2. Press and release

B Funey

F-00 as shown).

3. Use keys @ to ¥ to enter the
Special Function code.
When the digits are keyed-in,
the digits are shifted along the
display from right to left,
thereby allowing corrections to
be made.

4. Set to :Huz

a9° (displays

i E




3.17. Special Functions

MNote:

1. Switching to Load and pressing Special Function automatically
resets the Special Function toF-60.

2. The Special Function can be changed in the Pause mode if resetting
the Sound Level Meter is to be avoided.

Checking the Special Funection Status:

2. Press Bpecial Funetiox
(Displays currently selected
Special Function as shown).

Note: Checking the status of the Special Function facility dees not in-
terrupt nor affect the measurement in progress.




3.17. Special Functions

3.17.1. Special Function Directory

A two digif code (e.g. 27 or 04) is used to enable a Special Function.
The first digit (27 or 04) sets a digital output characteristic, allowing a
choice of mode and format of the cutput. This facility will only be op-
erational when the Interface Module ZI 9100 is inserted. See footnote.

0X -
Digital Output Inactive.

1X,2X,3X,4X,5X,6X,7X,8X, 98X

These codes are used to select a digital read-
out mode and format. The actual modes and
formats that are available are described in full
detail in section 3.17.3 - Digital Qutput.

Note: Interface Module ZI 3100 must be connected for this facility to
work. The Module is basically a device which allows the connection of
the Sound Level Meter to a terminal, microprocessor or printer. It is
inserted into the same receptacle as the Application Module BZ 7100,
but does not affect the instrument software in any way. The Module is
described in section 4.4 - Interface Module Z1 9100.
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3.17. Special Functions

The second digit {27 or 04) sets a display mode characteristic or al-
lows alteration of certain parameters.

X0
Normal Operation. Quasi-analogue scale dis-
plays RMS value.

X1

All parameters remain the same as for X,
but the Peak value is displayed on the quasi-
analogue display scale.

X2

The entire measurement is divided into time
intervals according to the value set as Preset
Time. At the end of each measurement inter-
val, the L, is output via the DC output. SEL,
Leo, LMAX, LMIN, and MAXP are reset and
a new measurement is started. See also section
4.2.1 — Plotting L, vs. Time.

X3

Equivalent to X1 + X 2.

X4

Manual activation of Pause causes the last 4
seconds of the completed measurement interval
to be disregarded. In fact, I to 4 seconds can
be set as the measurement peried to be disre-
garded, according to the procedure given in
section 3.17.2 — Modification of Internal Pa-
rameters. 4 seconds is the default value.

XB

Equivalent to X 1 + X 4.
X8, X7, X8

Same as X 0.

X9

Initiates the special procedure for modifying
internal parameters.




3.17. Special Functions

3.17.2. Modification of Internal Parameters

Certain internal parameters {for example the number of seconds of last
input-data which are disregarded using the Pause function) can be
changed using the following procedure:

1. Set to Eaad.

2. Press and release
‘Bpeetal Fancllon (F-00 is
shown on the display).

3. Key-in 09 (Press ¥ followed

4, Momentarily set to “Hun: and
then return to [Fibsd.

5. Key-in the code number of the
parameter to be changed to, as
indicated below.

6. Set to Bun so that the 2231
is once again ready for
measurements.

When set as in step 4, the display shows # « ##  The last (#) digit in-
dicates that the last # seconds of input data are disregarded by press-
ing Pause. The first { #} digit indicates the conditions under which
the measurement is resumed after read-out of the digital output.

Use the pushkeys to set the value of these two parameters. Simply
press the code number corresponding to the parameter setting you re-
quire. The numbers enter the display sereen from right to left, with a
roll-out facility allowing for corrections.
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3.17. Special Functions

First Digit:
The first digit can be assigned a value from 0 to 4 as follows:

0 Re-start: the Sound Level Meter resets and starts a new measure-

ment after the read-out from the digital output.

The measurement in progress is resumed after read-out from the
digital output.

The Sound Level Meter returns to the Pause status: the user may
decide on further processing as appropriate.

The Sound Level Meter returns to a Monitor status: the user can
start a new measurement using the command Run or can continue
the current measurement using the command Run-Continue.

Equivalent to 3, except that the command Run-Continue returns
the Sound Level Meter to the Pause condition.

Keying-in a value from 5 to 9 is equivalent to keying-in 0 (Re-start).

Last Digit:

Assign a value from 1 to 4, and correspondingly the last 1 to 4 seconds
of input data are ignored on pressing Pause. Keying-in a value of  or
5 to 9 will have no effect: the Sound Level Meter will not ignore data
when Pause is pressed.

Note:

1.

The parameters described here are only relevant in connection with
the corresponding Special Function which must be implemented
separately.

The status of the internal parameters is not accessible while a mea-

surement is in progress. The status cannot be checked without first

setting the Special Function to F - 09, and when a Special Function
is set (o1 reset) the measurement is automatically reset.
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3.17. Special Functions

3.17.3. Digital Output

For a digital output from Application Module BZ 7100, the Interface
Module Z1 9100 must be connected where BZ 7100 was previcusly in-
serted. See section 4.4,

Three print-out modes and three print-out formats are accessible with
the BZ 7100 application software. The mode you select determines the
way in which the print-out is initiated: the format you select deter-
mines the way in which the data is presented. There are nine mode/for-
mat combinations which may be selected by keying-in the Special
Function code as follows:

MODE
1 2 3

F 1 F-iX F-4X F7X
O
R

2 F-2X F-8X F8X
M
A
T

3 F-3X F-8X F-9Xx

TODBE45GE

Table 3.2, Mode/Format selection codes for Digital Printout

The Digital Cutput may be interrupted by switching the Sound Level
Meter to Load. On switching back to Run, the instrument resumes the
status that it would normally resume after completion of the output, as
defined by the selected Print-out Mode (see next section).




3.17. Special Functions

3.17.4. Print-out Modes

Mode 1: Manual Control

Print-out can only be started in the Pause
mode. Pause can be activated manually by
pressing ¥ ‘ or automatically using the
Preset Time tunction. Once i
initiate print-out by pressing |

When print-out is completed, the ingtrument
returns to the Pause condition, The measure-
ment in progress can then be continued by
cancelling Pause, or a new measurement. can be
started by pressing Heset All.

Mode 2: Automatic Control

Print-out is started automatically at the end
of the Preset Time period. Once the print-out
is completed a new measurement is started
automatically.

The conditions for restart in this mode may
be varied by the operator using the procedure
outlined in section 3.17.2 — Modification of In-
ternal Parameters.

Mode 3: External Control

Print-out is started by sending any character
{e.g. <CR>>} from the connected computer.
After print-out the previous function is re-
sumed according to the setiing of the internal
parameters,

The conditions for restart in this mode may
be varied by the operator using the procedure
outlined in section 3.17.2 — Modification of In-
{ernal Parameters.




3.17. Special Functions

3.17.5. Print-out Formats

Format 1.

The print-cut format presents all the relevant information in a com-
prehensive fashion, using unambiguous language. :

R GE L. R B BAE

MOOULAR DA

..................... v ow
e ook s m s ko4 P e e -
SEd
.................. " -
oo
................ (EEERE N
[l
. . G
3 =
o
de

DIy TEREOANTALY
A Time Vst 16 A
N TERST
= i T
Ra. (4B 3.5 - 1839

BAO3S

Fig. 5.2 Example of Long Format Print-out

Note: If the Time Weighting “Impulse” is selected the designations
LEQ and SEL are changed to LimlI and TEL respectively.
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3.17. Special Functions

Format 2.
The print-out format contains all the measurement results in unambig-
uous language, and all the instrument settings in code.

AED3EZ

Fig 3.3, Example of Medium Format Print-out

Note: If the Time Weighting “Impulse” is selected the designations
LEQ and SEL are changed to Lml and IEL respectively.




3.17. Special Functions

Format 3.

This is a one line print-out format containing the primary instrument
settings in code, and the measurement results for Max. Peak, Max.

RMS and L, together with an indication whether overioad has oc-
curred or not.

Frontal

Fast
r A-welghling
v

N I - - Quertoad indicaled
= B, o 7 ., D
FER mj;,” Tlad 4T?‘L4w by an * here

Leg {(OF i)

Max.

Max. Peak

B8EO353

Iig. 3.4, Example of Short Format Prinf-out




3.18. Interfacing the 2231

3.18.1. The Monitor Program

All commumication via the Interface Module Z1 9100 is carried out by
the Monitor program. The Monitor program is used for:

1. sending data to a printer,
2. external control of the 2231,

3. access to the internal parameters and
special fenctions,

Control of Sound Level Meter Type 2231 over the interface requires a
terminal or microcomputer with a compatible interface. The 2231 trans-
mits data through a Briiel and Kjser Serial Interface, which is strue-
tured close to RS 232 C. The built-in monitor has a limited set of com-
mands, but full control of all instrument settings is possible.

The Monitor can operate at 110, 150, 300, 600 or 1200 baud, with or
without echo. The baud rate is read from the connected interface
module. Data format: 8 bit word, 1 stop bit, no parity.

Control via the Monitor is achieved as follows:

1. Connect the terminal {(or computer) to the
2231 Sound Level Meter via the Interface
Module ZI 9100.

2. Set the terminal {or computer) and the
Interface Module to the same baud rate
{the factory-set baud rate is 1200 baud with-
out echo). Remember the echo function
{full- or half-duplex) and set the terminal’s
“CAPS LOCK"-key to “on”.

3, Set the lLoad/B switch to

4. Press and release [ 3
{The display now sho

5. Set the

wsM-Mo).
B switch to ‘Hizh .
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3.18. Interfacing the 2231

The Monitor now transmits:

2231 MONITOR [Bell [Bell [Bell
[Bell [Bell [Bell [Bell [Bell
ECRI[LF]

: [ER]

after which, the Monitor is ready to receive commands. Messages from
the Monitor are always terminated by “ ¢ [CR 17, indicating that the
Monitor is ready to accept commands.

With the Interface Module Z1 9100 attached, there are three other
methods of achieving control via the Monitor:

t. The signal input (Received Data) to the In-
terface Module is maintained at lJow level
while the 2231 is switched on.

2. The signal input to the Interface Module is
maintained at low level while both the
Reset keys are depressed.

3. 1f an appropriate Special Function is se-
lected, the Sound Level Meter automatical-
Iy returns to the Monitor status after digital
printout {see section 3.17 — Bpecial
Functions}.




3.18. Interfacing the 2231

3.18.2. Monitor Commands

The following commands are used to control the 2231 via the Monitor:

R {Run) Starts program execution from the
beginning.

RC (Run Continue) Measurement already in progress is
continued,

SH (Show Set-up) Reads out that part of the data memory

where the set-up parameters of the 2231
are to be found. The read-out is given in
Hexadecimal code.

S5E  (Set-up) After sending SE, the Monitor responds
with:
» [CR]

Sending codes for new parameters may
now take place.

P  ({Print) Data is transferred to terminal (or com-
puter) for print out. The print out is
made in Format 1 regardless of the curren
Special Function selection. :

Note: Only commands in capital letters are accepted.
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3.18. Interfacing the 2231

3.18.3. Set-up Codes

An example of a set-up parameter read-out in Hexadecimal code is:

S5EQ00 0202 0000 120B 0800 OCOB 0304 0A00 0000
HE10 0000 G000 0000

The meaning of the codes is as follows:

[(RED0 0202 0000 120B 0800 0C0OB 0304 DACO0 0000
SE10 0000 0000 0000

Start address for parameter field.

SE00 02502 0000 120B 0800 0COB 0304 0A00 0000
S5E10 00O0C0 0000 0000

Parameter address = 5E00.
Measuring Range. Codes 00 to 07 can be used as follows:

00 - FSD = 60dB
01 : FSD = 70dB
.02 : FSD = 80dB
03 : FSD = 90dB
04 : FSD = 100dB
05 ; FSD = 11048
06 . FSD = 120dB
07 : “Ref”

SEOD 02[02)] 0000 120B 0800 0COB 0304 0A00 0000 ;
SE10 00060 0000 0000

Parameter address = 5EOL.
Time Weighting. Codes 01 to (3 can be used as follows:

01 ; Impulse
02 : Fast
03 : Siow

340




3.18. Interfacing the 2231

SE0OC 0202 0GI00 120B 0800 0C0OB 0304 0A00 0000
SE100000 00000000

Parameter address = HE02,
Frequency Weighting. Codes 00 to 03 can be used as follows:

6o -
01 :
02
03

“A”'

“C?!

“Lin.” (10Hz to 20kHz)
“All Pass” (2Hz to 70kHz)

SE00 0202 00[0C] 120B 08C0 OCOB 0304 0ACGO 0000;
HE10 0000 00C0 0000

Parameter address = 5K03.
Frontal/Random. Use codes 00 and 03:

00 : Frontal

01

: Random

SE00 0202 0000 [T20B] 0800 0C0OB 0304 0A00 0000
S5E10 000006000000

Parameter address = 5E04.
Text code for F - (Special Function). Should not be changed.
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3.18. Interfacing the 2231

5£00 02020000 120B 0800} 0COB 0304 0A00 0000
S5E10 0000 0000 0000

Parameter address = 5E06,

BSpecial Function.

1. First two digits select the way in which digital print-out is obtained.
These correspond to the first digit of a Special Function selection.
Codes 00 to 09 can be used as follows:

00 : Digital print-out inactive

01 : Digital print-out format 1, mode 1
02 : Digital print-out format 2, mode 1
03 : Digital print-out format 3, mode 1
04 : Digital print-out format 1, mode 2
05 : Digital print-out format 2, mode 2
06 : Digital prini-out format 3, mode 2
07 : Digital print-out format 1, mode 3
08 : Digital print-out format 2, mode 3
09 : Digital prini-out format 3, mode 3

2. Last two digits correspond to the second digit of a Special Function
selection. Codes 00 to 09 can be used:

00 : Normal function
01 -
02 :
03 :
04
05 : » See section 3.17 — Special Functions
06
07
08 .
09 .




3.18. Interfacing the 2231

SECO 0202 0006 120B 0800 COB) 0304 0A00 0000
5E106 0000 0000 0000

Parameter address = 5E08.
Text code for * - (Special Function 09). Should Not be changed.

SE00 0202 0000 120B 0800 0COB 0304] 0A00 0000 ;
SE10 000000000000

Parameter address = 5E0QA,

Internal Parameters.

1. First two digits correspond to the first digit of the Internal Parame-
ter code. Codes 00 to 09 can be used as follows:

00 : Reset and restart after digital read-out.

01 : Continue current measurement after
read-out.

02 : Enter Pause condition after read-out.

(03 : Return to Monitor control after read-out.
Measurement is continued on the com-
mand RUN_CONTINUE.

04 . Return to Monitor control after read-out.
Pause is entered on the command
RUN_CONTINUE.

5 to 09 ;: =00

2. Last two digits correspond to the second digit of an Internal Param-
eter code. Codes 00 to 09 can be used:

00 : Delete Os prior to activation of Pause
01 : Delete 1s prior to activation of Pause
02 : Delete 23 prior to activation of Pause
03 : Delete 3s prior to activation of Pause
04 : Delete 45 prior to activation of Pause
05009 : =00
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3.18. Interfacing the 2231

SEO0O0 0202 0000 120B 0800 0CCOB 0304 BA00 000H];
SE10 000000000000

Parameter address = 5EOC (first block), bEQH (second block).
K-Tactor, Codes 0A/0B and 00 to 09 are used as follows:

0A @ “+7

0B “-7

04 @ “Tens”
04t “Units”
04 : “Tenths”

For example:
0B 000204 = -24

SECO 0202 0000 120B 0B00 OCOB 0304 0A00 0000

[(BEETB 0000 0000 0000
Start address for parameter field. Should not be c¢hanged.

SE00 0202 0000 120B 0800 0COB 0304 GAQO0 0000

SEt0 [6O00 (000 0000

Parameter address = 5H10, 5E11 (first block); 5E12, 5E13 (second
biock}); 5E14, 5E15 (third block).

Preset Time. Codes 00 to 09 can be used.

For example:

0001 02000401 = 1k 20min 41s




3.18. Interfacing the 2231

3.18.4. Alteration of Set-up Parameters

Changing parameters takes place according to the following sequence
of commands and prompts *:

: [CR] “Prompt” character transiitted from the Moni-
tor to indicate that the Monitor is ready to accept
commands.

SE[CRI Command transmitted to the Monitor to prepare
it for parameter changes.

» [CR]) “Prompt” character transmitted from the Moni-

tor to indicate that the Monitor is ready to accept
the set-up codes.

SE03 01 [CRJ  Example of a character string transmitted to the
Monitor to effect the required parameter changes
(see actual examples below).

{CR1] “Prompt” character transmitted from the Moni-
tor to indicate that the Monitor is ready to accept
further commands.

Examples:
1. Changes Frontal to Random:

:SE [CR1
*5E03.01 [CR]

2. Changes several parameters at one time:

:SE [CR]
*5E00 0301 £CR1]

changes the Measuring Range (FSD) and
Time Weighting.

* The “Space”-symbol ("} is the separater character between address and data {set-up
parameter). “Spaces” inserted between data {set-up parameters) have no effect.
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3.18. Interfacing the 2231

3. “. 7 inserted one or more times between the

keved-in parameter values increments the
parameter address a corresponding number
of times. For example, after changing the
parameter at address 5E01, address 5E06 is
accessed by Inserting “. . . . 7 after the new
parameter at address 5E01. If “3 ” is keyed-
in after a parameter value, the next code to
be entered is interpreted as an address.

:SE [CRI
*»5E01 03 ....07;5E13_01 [CR]

changes the Time Weighting (address
5E01) to “Slow” (code 03); sets Digital
Print-Out (address 5806} to “Mode 3/For-
mat 17 (code 07); sets Preset Time {ad-
dress 5E13) to 1 minute.

The result of keying-in operations can be checked using the SH (ie.
Show Set-up) command.

3.18.5. Error Messages

The Monitor reacts to syntax errers with the message + $~ERR and
clears for corrected data to be keyed-in. However there is NO check for
errors incurred by keying-in values which lay ouiside the permissible
ranges. Therefore, if control is via a computer program, the program
must perform these checks. In some circumstances keying-in can be
aborted using CTR-C {control-C}):
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tSHOW “CTR-C¥
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:SET [CR]
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Display Symbols

L
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REF.

Underrange:

The level of the sound reaching the Sound Level
Meter is below the current measuring range. Set
Full Seale Deflection (FSD)} accordingly.

Overrange: )

The level of the sound reaching the Sound Level
Meter is above the current measuring range. Set
Full Scale Deflection (FSD) accordingly.

Selected Value outside allowed range:
The requested parameter is outside the allowed
range. For example, selection of Preset Time

> 99k B9 min 59s.

Overload oceurring:
The level of the sound reaching the sound level meter
is overloading the instrument’s circuits.

Overload has oceurred:

The instrument’s circuits have been overlcaded dur-
ing the measurement (i.e. since the last activation of
Reset All).

Battery Low:
Flashing “BAT” appears in the display. With alkaline
batteries approximately 30 min operation remaining.

Battery Teoo Low for Accurate Operation:
Flashing “BAT” plus non-resettable t. Replace
batteries.

Heference signal activated:
The internal reference signal, 94dB at 1006 Hz, is ac-
tivated. To deactivate it, select an appropriate FSD.




3.19. Display Symbols

M-E1

[

M-Mo
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No Application Module inserted:

If there is no application software stored in the

Sound Level Meter memory, and no Application Mod-
ule inserted, this message will appear if loading of a
module firmware is attempted.

Application Module seftware not yvet stored:
There is no application software stored in the Sound
Level Meter memory.

Ervor in software copy:

The application software stored in the Sound Level
Meter contains an error. Reload with the appropriate
Application Module.

Ready te load Module firmware:

If there is no application software stored in the
Sound Level Meter memory, this message appears
when the Sound Level Meter is ready to load soft-
ware from the inserted Application Moedule.

Application Module number:

The identifying number of the Application software
is shown at the end of a successful loading, or hy
pressing ‘Module Bo. 1 when in the Run position.

Monitor:

This message indicates that the Monitor program is
enabled and the Sound Level Meter is set up to com-
municate across the interface.




4. Use with Other Equipment
4.1. Filter Sets

Compatible Filters:

1624 Octave Filter Set
1625 Qetave and 14 Qctave Filter Set
1627 Infrasound and Ultrasound Filter Set

Connection:

Via 15 pin connector at the base of the Sound
Level Meter

From Ext, Stgnal To Ext.
Fitter -1V Step 11V Lin. Ground Fiiter

DOOOOOOO
ONORONONONONRO

£xt. +8Y +Hatt, —Batt. Power ~BV
Brror On/Off /

830375/1

Fig 4.1. 15 pin connector for Filter Set attachment

To Insert Filter:

1. Remove plastic cover at the
base of the Sound Level Meter.

Fig. 4.2. Remouval of plastic base cover
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4.1. Filter Sets

Fig. 4.3. Aitachment of Filter Set (Tvpe 1625 is shown; the same procedure is used
with Filter Sets 1624 and 1627)

2. Squeeze the buttons on the sides of the Fil-
ter Set and insert the Filier Set connector
into the Sound Level Meter connector. Re-
lease the buttons; the Filter Set remains
locked in position.

3. Set the Ext. Filter switch to In. When
the Sound Level Meter is switched on the
Filter Set is powered at the same time.

When a Filter Set is connected, the batteries from the Filter Set are
used as a back-up power source for the Scund Level Meter, This can
double the measurement life of the Sound Level Meter if the Filter Set
is not used. The Filter Set is only powered when the Ext. Filter switch
on the Sound Level Meter is set to “In”.




4.1. Filter Sets

Uses:

Filter Set Type 1624 has 10 active
octave band filters with center fre-
guencies from 31,56 Hz to 16kHz
and a “Lin.” position. Graphs can
he plotted by hand, or more con-
veniently semi-automatically with
Level Recorder Type 2317 or
2309.

Use of the Filter Set Type 1625
permits octave and /4 octave fre-
quency anatysis with either octave
or 3 octave frequency steps. The
center frequencies for the octave
or Y3 octave filters are from 20Hz
to 20kHz. The Type 1625 has 31
active overlapping octave filters
and 31 active 14 octave filters and
a “Lin.” position. Analysis can be
hand plotted or recorded using

Level Recorder Type 2317 or 2308.

The recording is fully automatic,
and optimized to obtain an accu-
rate recording in a minimeum -
time. The center frequency of the
filter used is shown on the digital
liquid crystal display.

o '.ﬁe:f.a_i{e.é':ﬁté'r"ﬁes"-' . :

Fig 4.4. Filter Set Type 1624
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Fig. 4.5, Filier Set Type 1625




4.1. Filter Sets

Brlwt & Kiaor T Fimers
Type 1827 . .- Weighting

ifrpgoud and Ulirasousd
Frieme St

Fig. 4.6. Filter Set Type 1627

Filter Set Type 1627 incorporates
6 filter networks, together with a
Lin. position. The filter charae-
teristics are as follows:

U1 16 kHz Ultrasound
welghting

Ultra: 12,5kHz Highpass Filter

Audio: 10Hz to 12,5kHz Band-
pass inciuding U.-Weight-

ing in accordance
with [EC TC29-169/WG 16,

Infra: 20Hz Lowpass Filter

G1,G2: 20Hz Infrasound
Weighting in accordance
with ISO/DIS 7196,

This Filter Set may be used for measurement in the infrasound and
uitrasound ranges, and utilizes the extended frequency range character-
istics of the 2231 Sound Level Meter. For Microphone Types 4155 and
4165, the frequency range can be extended down te less than 1Hz by
use of Adaptor UCH265 supplied with Filter Set Type 1627,

Full details on the use of Filter Sets 1624, 1625, and 1627 for frequen-
cy analysis with the 2231 Sound Level Meter may be found in the In-
struction Manuals for these Filter Sets.




4.2. Level Recorder Type 2317

Fig. 4.7. Level Recorder Type 2317

Two signal outputs (AC and DC) are available for level recording. In
AC recording the signal is frequency weighted and amplified by the
Sound Level Meter and then fed directly to the Level Recorder. It is
here that the signal is rectified for level recording.

In DC recording the signal that is output by the Sound Level Meter is
an analogue version of what is shown on the digital portion of the dis-
play. However, the DC Output does not include the correction for the
microphone K-factor, and an appropriate adjustment needs to be made
on the 2317 Level Recorder. As with the digital display, the DC output
signal is updated once per second. The result is a “stepped” recording
which does not follow faithfully the true RMS fluctuations, The advan-
tage of this method is that every parameter which can be shown on the
digital portion of the display can also be recorded on a Level Recorder.

Examples of recordings made with Sound Level Meter Type 2231 and
Level Recorder Type 2317 are shown in Figs. 4.8 to 4.10 overleaf.




4.2. Level Recorder Type 2317
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Fig. 4.8. Sound signal recording using the AC output of the 2231 Sound Level Me-
ter. The AC Averaging switeh on the 2317 Level Recorder is set to “Fast”,
and the Paper Speed is sef to 3mm/s

ODoanoHUoNYI IS aloaRonRON N RIRRCS00ECoDRNANSOUNARRBOR
Levet Brijal 8 Kjr HArizal & Kjoor
EaE) I
790
&0
) ; e P g
P | ) I A T o
- =) I T B 3 = |
\JS T T T = i E T =y
1 — Tt E-3 ¥
1 = £f o |
o R 1
400 i i} 1
40 by
1 second
36
ar otaz Time 2 241835

Fig. 4.8. Becording of the same sound signal using the DC output of the 2231
Scund Level Meter. The Time Weighting of the 2231 is set to “Fust” and
the Displayed Parameter is set to “SPL". Note how the recorded signal is
stepped in appearance. This is due to the fact that the DC output of the
2231 is updated only once per second. Each step represents the highest
sound pressure level measured in the previcus second
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Fig 410, Recording of the same sound signal using the DC output of the 2231
Sound Level Meter. The Time Weighting of the 2231 is set to “Fast” and
the Displayed Parameter is set to "LEQ". The fluctuations of the recorded
signal are minimeal due to the integration of the sound signal over the
measurement period




4.2. Level Recorder Type 2317

4.2.1. Plotting L., vs. Time

The Special Functions F-02 and F-03 (see section 3.17.1) allow the L,
value to be output at the end of the Preset Time period. By selecting a
Level Recorder paper speed suitable for the Preset Time period a
histogram of L, vs. Time may be obtained. (See Fig.4.11).

a6 on the 2231

s required. (See section
3.17.1 — Special Function Directory).

- n the 2231 Sound
Level Meter to an appropriate value. (See
section 3.10 — Preset Time).

3. Set to

At the end of each Preset Time interval the L, value is output via the
DC Output. This output level is maintained until the end of the next
Preset Time interval, when the new L., value is output. If no overload
has oceured during a measurement the DC Output voltage momentarily
drops to zero prior to output of the L., value. On the recording this re-
sults in a vertical delineation between consecutive L, values. If an over-
load has occured during a measurement the DC Output voltage is mo-
mentarily raised to approximately 5V prior to output of the L., value.
This appears as a vertical line from the L, value to the top of the re-
cording paper (see Fig.4.11}.

R R R R R R e e e e R e s R N = e I e R el e W W e R e I Rl o WS TR TR R E e R R R sl
X i-eQ__ao Brivel & Kjer Overload Indication Briiet & Kjser

pancd

“No overload
has ocourred

"

] B 918 111213 14 15 06 171819 20 0
QP 5102 Tirne [IMENULES) e

841838

Fig. 4.11. Plot of L, vs. time. The paper speed on the 2317 Level Recorder is sel to
Immfs and the Preset Time on the 2231 Sound Level Meter is set to
I mintte




4.2. Level Recorder Type 2317

4.2.2. Calibration using Internal Reference

1. Key in the correct K-factor for the
microphone {see section 3.5).

2. Set the measuring range FSID to “Ref”.
The analogue output voltage (DC-output)

will now change between ¢ and 25V,

3. Set the Level Recorder to its “1V”, “DC-

Lin” range and adjust the Fing -

‘Sensitivity' and "B Offset controls to
give a deflection of 0 to 50dB. {With 50dB
division of the recording paper, only part of
the normal 70dB dynamic range will be
used. If a range greater than 50dB is de-
sired, adjust the recorder so that the 0 to
50dB deflection is correspondingly smaller,

4. Use the ¥8ID key to set the appropriate
measuring range. The uppermost line on the
recording paper corresponds to FSD - 10dB.
If whole numbers corresponding to the pa-
per divisions are required, shift the trace on
the chart paper using the D Offset

control on the 2317,

[S R RR -l I e o v e o o o o v S s o e o e e S I e i o w2
Beial & K i i
LEVE'Pi::,:ﬂO:(FSD-?OdB} # Ui Jusr Britel & Kjwr _,,,25\/
= (dB) 1 E
100
90— F =
an
90
M ceeaipasisimssizassstifagiRfaigiencisedisi
60 oV
QP 03102 841637

Fig. 4.12. DC output voltage varies between 0 and 2,5V {0 to 50dB} when the FSD
on the 2231 is sef to “Ref”




4.2. Level Recorder Type 2317

4.2.3. Calibration using Sound Level Calibrator
Type 4230

1L

. Set the Level Recorder to its “

. Set the measuring range :

. Using the TN

Key in the correct K-factor for the
microphone (see section 3.5).

Set the measuring rang 10 “Ref”,
The analogue output voltage (13C-output)
will now change between 0 and 2,5 V.

V”, “DC_

Lin” range and adjust the ;
Sei‘ ' )

dwismn of the recording paper only part of
the normat 70dB dynamic range will be
used. If a range greater than 50dB is de-
sired, adjust the recorder so that the 0 to
50dR deflection is correspondingly smaller.

116dB + K-

least sensitive range (FSD
factor).

. Mount the 4230 onto the microphone and

activate.

. control on the 2317
adjust the pen downwards to the nearest di-
vision on the chart paper corresponding to
the 4230°s Sound Pressure Level (see the
calibration chart for the 4230).

B oCOoDoOnNo oSN REO0o0CROEDDONROCO0OD0oC 000U UCoDDoRonog
Level _110 Brijol & Kjmr Briial & Kimr
—(dR}
T [4] = -
; s, 94 4B Sound Pressure Levetmmm—————
80 from 4230 Galibrator
— 80
T
O
QP g102 . 841631

Fig. 4.13, The DC Offset on the 2317 Level Recorder is ad]usted until an appropri-
ate pen deflection corresponding to the sound pressure level output of the
4230 is achieved
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4.3. Tape Recorder Type 7005/06

Fig 4.14. Tape Recorder Type 7005 /7006

In this section only the specific settings for recording with the 2231 are
given. For further explanation and characteristics of the recording,
please consult the 7005/06 Instruction Manual.

Check calibration of the 2231 and carry out the preliminary checks on
the Tape Recorder as described in the 7005/06 Instruction Manual.

4.3.1. Recording with Direct or FM Units

1. Calibrate the Sound Level Meter and the
Tape Recorder (see 7005/06 Instruction
Manual). Connect the AC Out socket of the
Sound Level Meter to the Input socket of
the FM or Direct Unit chosen for recording
using Cable AO 0173,







4.3. Tape Recorder Type 7005/06

2. Set the controls of the Sound Level Meter
as follows:

{:On”
“Run.”

As necessary
“Lin” (All-Pass)
“Out”

“Frontal”

“SPL”
. : g: “Fast”
3. Set the controls of the recording channel of
the Tape Recorder as follows:
R B CpAC
“30 dB” (ie. 1V)
to the corre-
sponding channe!l

Make sure the “Fapf Switch on the
Compander Unit is set to “Off” position.

Reapply the calibration source. A deflection of approximately —6dB is
obtained for the recording channel. Record this level for reference when
playing back. This reference level corresponds to the SPL indicated on
the Sound Level Meter.

With the Tape Recorder calibrated as above, “0dB nominal record-
reproduce” level will always correspond to the FSD selected on the
Sound Level Meter. Provided that an indicating instrument with

1V RMS range is chosen for measurement of the recorded signal on
playback, then full scale meter deflection on playback will correspond
to the measurement range chosen for recording the original signal.

Prior to recording measurements it is recommended that the reference
used for calibrating the Sound Level Meter is recorded on tape. On
playback this will allow accurate adjustment of the Sens. Ad]. potenti-
ometer of the indicating instrument to compensate for small differences
hetween the recorded and reproduced signal amplitudes. For further
information, the 7005/06 Instruction Manual should be consulted.




4.3. Tape Recorder Type 7005/06

4.3.2. Recording with the Compander Unit

Connect the Cable AG 0173 to Direct Input of the relevant channel
of the Compander Unit.

1. Set the controls of the Sound Level Meter
as described in the previous section — Re-
cording with Direct or FM Units.

2. Set the controls of the recording channel of
the Tape Recorder as follows:

“Lin.”

see 7005/08
Instruction
Manual

“1 'V”

to the corre-
sponding channel

3. The reference signal gives a deflection on
the Tape Recorder monitor of approxi-
mately —~16dB. Record this signal for refer-
ence when playing back. This reference lev-
el corresponds to a SPL level of 34dB + K,.

Provided an indicating instrument with a 1V RMS range is chosen for
mesasurement of the recorded sigral on playback, its full scale deflection
will correspond to the FSI) selected on the Sound Level Meter during
the recording.




4.4. Interface Module Z1 9100

Function:

Allows communication between Sound Level
Meter Type 2231 and other digital devices.

Compatibility:
Communication can be established between
Type 2231 and most terminals, microcomputers
and printers with an RS 232 C interface which
ig structured close to the B& K Serial
Interface.

Uses:

1, Connection t¢ a printer for the transmis-
sion and hard copy cutput of data as de-
scribed in section 3.17 — Special Functions.

2. Connection to a terminal or micrecomputer
for remote control of the Type 2231 instru-
ment settings as described in section 3.18 -
Interfacing the 2231.




5. Care and Maintenance

Hints for Trouble-free Use:

B Always handle the microphone carefully,
and try to keep dust and foreign objects off
the diaphragm. Never touch the diaphragm:
if it is necessary to clean it, use {(very light-
ty) a soft brush or cotton wool swab.

B Never attach the microphone with the
Sound Level Meter power on.

# Apply only light finger torque to the micro-
phone, extension cables, input stage etc.

B Avoid exposure of the Sound Level Meter
and accessories to excessive damp, cold,
and heat.

2 Knsure the batteries are maintained in
good condition. Leaking batteries may
damage the Sound Level Meter.

B Keep the Sound Level meter stored in a
dry environment, preferably in the special
carrying case (B &K order No. KE 0226).

Service and Bepair:

The Type 2231 is designed and constructed to provide the user with
many vears of reliable operation. However, should a fault oceur which
impairs its correct function, then its internal hatteries should be re-
moved to prevent risk of further damage. For repair consult the sepa-
rate Service Instruction Manual available for the Type 2231 or contact
your local Briiel & Kjar service representative. Under no circumstances
should repair be attempted by persons not qualified in the service of
electronic instrumentation.







6. Specifications 2231

MEASURING RANGE:
With standard microphone {Type 4155}

Measuring Range
Lowerlimit hEax. Upper fimit
rsp? for S/N peak for signals of
ratio = 5dB level crest factor
(A-weighting} 10 {= 26dB)
60 24 73 53
70 24 83 63
&0 24 93 73
90 30 103 83
100 43 113 a3
116 50 123 103
120 60 133 113
1367 76 143 123
1402 56 153% 1339
1) TODB3IGET

#5D on quasi-analogue display
2
3

Only with attenuator ZF0020 employed
Max, valises may diverge Saghty from nominat vakie depend-
Ing on micrephone Ko facter

FREQUENCY WEIGHTING:

A, O weighting in accordance with IEC 451 type O
Linear (10 Hz to 20 kHz)

All-pass (2 Hz to 70 kHz)

DETECTOR:

Characteristics: RMS, peak
Linearity range: 70 dB

Pulse range: 73dB

Crest factor capability: 13 dB at FSD

A c Lo
[ I S— im
e FSD 120 dB
SD 110 to 6048
20
ESD 120 dB
N FSD120
T 50{ FSD 1104B 10 6068
o FSD 100 to 60 dS
g 100
@
pov|
o
€ 206
T
500
1600

60 -850 -40 -30 -20 10 “ESD" +10
Signal Level dB
851128

Lowest frequency for which the error resulting from non-linear
distortion generated between the sound input and the signal out-
put is less than = 1dB {and no overload is Indicated), The lowest
frequency is given as & function of the measured signal level.

TIME WEIGHTING CHARACTERISTICS:
“T": to IRC 651 type 1 {type ()

“F7 to 1BC 651 Lype 1 {type 0)

“87 to THC 651 type 1 {type 0)

“Peak™: rise time <50 us

Max. Hold decay rate: 0dB/s (digital)

L., RESPONSE TIME FOR CONSTANT
INPUT SIGNAL:
1s

CONVERTIBILITY:

Loading: Bnabled by module insertion: module
removed after loading into internal memory. Bv-
ery application module has its own frontplate.
Capaeity: 4 kbyte ROM for general rontines, ta-
bles etc. 16 kbyte RAM for application software
and data storage.

Enterface: Via optional Briel & Kj@r Serial In.
terface Module ZI9100. Open circuit signal level
& BY {min. Send level & 2V, min. Receive level
+ 1V}

DISPLAY:

Digital: 4 digits, 14 segments, liquid crystal,
8 mm high, resolution 0,1 dB

Quasi-analoguer 60 dB scale with 2dB resolu-
tion for monitering current 5P, £ RMS or Peak)
Additional functions:

Overload occursing: T

Overload has occurred: *

Battery near low level: BA'T flaghing

Battery low level: BAT flashing plus T (non-
resettable)

AC OUTPUT:
IVRMS for full scale, output impedance
< 120 Q, short ¢ircuit protected, mini-jack socket.

De ouUTruT:

3V for full scale (3 V to indicate overload condi-
tien), 0V bottom scale, 50 mV/dB, output im-
pedance <1061, shorl cirenit profected, mini-
lack sacket,

RESET FUNCTION:

Resei All: Max./min. detectors, L, SEL and
overload detector are reset

Reset Max./Min.: Only max./min. detectors are
reset

Automatic Reset occurs when certain key settings
are changed

MICROPHONE:

Type: 1/2-inch B& K Prepolarized Condenser
Microphone Type 4155

Nominal Sensitivity: 50 mV/Pa
Capacitance: 15 pF

Windscreen effect: <0,9dB up to 10 kHz




6. Specifications 2231

POLARIZATION VOLTAGE: Selectabie: 0V,
28N, 200V, Allows use of almost any microphone
in the Briel & Kijmer range.

CALIBRATION:

Acoustical: With Sound Level Calibrator Type
4230 or Pistonphone Type 4220 by poteniiometer
adjustment

Electrical: With internal
potentiometer adjustment

reference source by

REFERENCE CONDITIONS FOR
ACOUSTICAL CALIBRATION

(AS OBTAINED WITH TYPE 4230):

Type of Sound Field: Free

Heference Incidence Dhreetion: Perpendicu-
lar to microphone diaphragm

Reference 8PL: 84 dB (re 20 pPa)

Reference Frequeney: § kHz

Relerence Temperature: 20°C

Reference Measuring Range: 110dBFSD

WARM-UP TIME: <55

EFFECT OF HUMIDITY (AT 40°C AND
1000 He):
<0,6 dB for 30% < RH<30%

EFFECT OF TEMPERATURE:
Microphone: —0.008 dRB/K tvpically
Complete instrument:

<05 dB (-10 to +50°C)
Operating range:

210 te +50°C (+14 to 122°F)
Storage without batteries:

20 to +70°C -4 to 1589F)

EFFECT OF MAGNETIC FIELD:
80 Afm (1 Pirsted) at 50 Hz givew
< 25dBIAY or <44 dB {Lin)

VIBRATION SENSTTIVITY: 7248 max at
40 Hz and | ms™?

ELECTROMAGNETIC COMPATIBILITY:
Complies with Class B computing device of the
American FOO (Federal Jommunications Com-
mission! Rules.

BATTERIES:

Type: Four 1,5V, LRS or AA size Alkaline cells
{(B&K order No. QB 0013Y,

Life: approx. 8 hours

OVERALL DIMENSIONS ANTYy WEIGHT:
B0 % 85 4T mm (14,7 ¥ 3,3 % 1,8in)
B60 g (1.9 1b) with batteries

ACCESSORIES INCLUDED:
Half-inch Prepolarized Condenser
Mierophone e,

25 mm Mini-Jack Plug (xZ) .
Windscreen ...
Input Adaptor ..
Serewdriver ...,
Alkaline Cells (x4} .
20 d13 Attenuator ...

.. Type 4155
St 3
. UA 0237

3 2414
QA 000
. QE 0013
. ZF 0020

Integrating SLM Module ... BZ 7100
ACCESSORIES AVAILABLE:

Seund Level Calibrater ..o, Type 4230
Pistonphone ... Type 4220
Level Recorder Cable ... L A0 0173
3m Microphone Extension Cable . A0 0027
Carrying Case . KFE 0226
Statistical Analysis Module . BZ01
“Taktmaximal” Medule ... BZ 7102
Interface Module . Z1 9100




Appendix A: Choice of Microphone

The 2231 can accommodate almost any microphone in the
Briiel & Kjzer range, since the polarization voltage it supplies is selec-
table between 0V, 28V, and 200V. The standard microphone supplied
with the Sound Level Meter, prepolarized Microphone Type 4155, is
probably suitable for almost every application that the Sound Level
Meter will be used for. Unless you intend to use the instrument for the
foliowing applications, do not change the microphone:

High frequency, high level sound
measurements.

172 inch microphones Type 4135 and 4136 are
ideal for high level, high frequency meagure-
ments and model work.

Very high frequency, high level sound
measurements.

%5 inch microphone Type 4138 is ideal for this
application together with pulse measurements.
Being so small, Type 4138 is especially suit-
able for situations which require a high degree
of spatial resolution or where space is limited,
e.gz. model testing.

Type 0 Sound Level Meter.

Lk inch microphone Type 4133, together with
Extension Cable Type AO 0027 enables the
Sound Level Meter to fulfill IEC 804 (Inte-
grating-averaging sound level meters) type 9
and relevant sections of IEC 651 type 0 L

This is possible because the frequency charac-
teristics of the 4133 are flatter than those of
the 4155, and the use of the extension cable
eliminates the reflection effects of the Sound
Level Meter body on the immediate sound
field. Type 0 measurements in accordance

with ANSI 5 1.4 (1983), are possible using Ran-
dom Incidence Microphone Type 4134

together with the same Extension Cable. The
Sound Level Meter must remain in the
“Frontal” setting if type 0 measurements are to
be performed.




Appendix A: Choice of Microphone

Artificial Ear measurements.

Artificial Ear Types 4152 and 4153 use 1 inch
Microphone Type 4144 and 4 inch Micro-
phone Type 4134 respectively. These micro-
phones both reguire 200V polarization voltage
and must be used since their dimensions and
acoustic impedances are an integral part of the
correct functioning of the Artificial Ears.

Of course it is not absolutely necessary to use the standard supplied
microphone with the Sound Level Meter. However, before using any
other microphone type, consult the B& K Data Sheet “Condenser Mi-
crophone Cartridges”, or the B &K Data Handbook “Condenser Micro-
phones” to ensure that the microphone is suitable for your application.
Please note the following restrictions:

Type 4147 cannot be used with the 2231 to
measure sound down to frequencies of 0,01 Hg,
because the 2231 cannot provide the 10 MHz
carrier signal which must be modulated in or-
der to detect such low frequency sound.

Type 4149 is designed for use in situations
where a permanent outdoor set-up is required.
The 2231 Sound Level Meter has not been de-
signed for situations where it may be exposed
to excessive heat, cold, or moisture.

Type 4179 is designed specifically for very-
low-level sound measurements in connection
with Preamplifier Type 2660. Due to its low
resonance frequency it can not be used as a
replacement for the standard Microphone
Type 4155,




Appendix A: Choice of Microphone

The directivity of the Sound Level Meter is
only given for the standard microphone (Type
4155) with Input Stage ZC 0020. Use of anoth-
er microphone size will change these directivity
characteristics.

The Frontal/REandom setting on the 2231
must be set at “Frontal” for any microphone
that is not a 2 inch free-field corrected mi-
crophone. The “Random” correction is only
valid for 2 inch free-field corrected micro-
phones such as the 4155,
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Appendix B: Instrument Characteristics

Relative Response dB

2 5 0% 2 5 103

5

Frequency Hz

104

830091

Fig. B4, Nominal “A” and “C” weighting frequency characteristics




Appendixz B: Instrument Characteristics

200 500 ' 1k 2kHz

H50293

Fig. B.5. Equivalent sound pressure level when the complete Sound Level Meter is
excited horizontally at 1 ms™

Reading in dB referred to continuous signai level

S —
i U e

T r =t
i ms 10 ms 100 ms Pulse length ©
830378/1

Fig. B.6. Response of rectifier to tone bursts of varying characteristics




Appendix B: Instrument Characteristics
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Tolerance 7

f? IEC 851 Type 1
+1
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a Without ZF 0020

N ==~ With 2F beza E i

10 20 100 200 1k 2k 10k 26k

Frequency (Hz}  gonone
Fig. B.7. Typical 0° free field frequency response of the complete instrument
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Appendix B: Instrument Characteristics
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Appendix B: Instrument Characteristics

Vays

input SPL 130 dB (150

Jnput SPL 120 ¢B (140 dB with ZF 0620)

Input Signal (sine)

‘input SPL 110 dB (130 dB with ZF 0020}

5 g i6 TG - T, 500
Frequency KHz
. 850579/1

Frg. B.11. Attenuation of the measured signal due to different extension cables




Pushkey Directory

Note: The command initiated by some pushkeys depends upon wheth-
er the Sound Level Meter is in the Load { L) status or in the Run (E)
status, selected with the Load/Run slider switch. '

Load/Run: Select Load status - program ac-
cepts initialization commands — or Run sta-
tug - program is executed.

Module No. 1: /L) — Lozds module software
into memory. { R} - Displays status of currently
loaded software.

Fest: Activates Display test.

K-Factor: (L}~ Initiates entry of micro-
phone K-factor. (R} - Displays currently
entered K-factor.

Special Function: (L) - Initiates entry of
Special Function code which implements a i~
nor modification to the standard program.

(R) - Displays status of currently selected
Special Function.

Sec.: (L) - Initiates entry of “seconds” part
of Preset Time. (R) - Displays status of “sec-
onds” part of Preset Time or Elapsed Time.

Preset Time: (L} - Initiates entry of Preset
Time which is used to set in advance a mesa-
surement period of up to 100 hours.

R} - Digplays currently programmed Preset
Time.

4/t (L}~ Used to select the sign of numbers
heing entered for the setting of K-facter.

Elapsed Time: (B} - Displays the time
elapsed since the start of the measurement.

0: (L} - Zero,

Selector &: (R) - Used in conjunction with
Pime Weighting, Frequency Weighting, Fron-
tal/Random, FSD, and Display Function
commands. Seiects the next pre-programmed
weighting, range or function “up” in the
series appropriate to the command.

Selector ¥: { R) - Ditto, except that the
next pre-programmed parameter “down” in the
series is selected.

1: (L) - One.

S 2: (L) - Two.

Digital Qutput: (R} — Activates data read-
out via the Digital Output Interface Module.

Ext. Filter Out/In: Enables the External
Filter if attached.

Pol. Voltage: Select appropriate Polariza-
tion Voltage {0V, 28V, or 200V) for the at-
tached microphone.

Time Weighting: - Select Impulse, Fast or
Stow Time Weighting in conjunction with Se-
lector & or Selector ¥. Check the status of
the Time Weighting. .

31 (L) - Three.

Frequency Weighting: - Select “A”, *C",
“Lin.” or “All Pass” Frequency Weighting.
Check the status of the Frequency

Weighting.

43 (L)} Four.

Frontal/Random: - Select appropriate
weighting network for Frontal cr Random

sound fields, Check status of Frontal/Ran-
dom weighting network.

5: (L) - Five.

FSD: — Select one of 7 overlapping 70dB
measuring ranges, plus activation of internat
reference signal. Check status of selected Full
Scale Deflection.

6: (L}~ Six.

Displayed Parameter: - Select ane of 8
Display Funections (SPL, Peak, Ly &tc.).
Check status of selected Display Function.

T7: (L} - Seven.

Pause: (R)~ Sound Level Meter goes into

an idling mode where no updating of measure-
ment values, time, or dose will oecur.

8: (L}~ Bight.

Reset All: rR) — Resets all measurement,

time and calculation memories and initiates a
new measurement.

9: (L} — Nine,
Reset Max./Min.:(R)-Resets only Peakn.,,

SPLiey. and SPL,, without interrupting the
meagsurement of cther parameters.

Power OFff/On: Switches Sound Level Meter
on or off.






Front Plate

uka dk

inglish DK BB 0871-12








