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Preface: About this Manual

This instruction manual should be used as a reference guide when vou
are working with Medular Precision Sound Level Meter Type 2231 and
Integrating SLM Apphication Module BZ7110. For an overview of the
imstrument, open out the flap on the back cover, which shows a photo-
graph of the front plate and a directory of the pushkeys.

Types of text used in this manual:

To differentiate between pushkeys, displays ete., we use the following
typelaces:

2 Sound Ievel meter pushkeys (in instructions)
Pause Sound level meter pushkeys (in main text)
or or

Power Sound level meter switches

“Ofe Front plate logos

SPL Sound level meter display

or or

S ~ERR Computer screen

P {(Enter) Computer pushkeys
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1.1. The Sound Level Meter

Modular Precision Sound Level Meter Type 2221 is a Type 1
precision instrument in acecordance with IEC 651 regulations. It can per-
form a wide range of measurements, and can be used with a variety of
maodules. The characteristics of the sound level meter depend on the
module that you most recently loaded into it — the module’s software,
transferred to the sound level meter, adapts the instrument to particu-
lar needs. The nature of the measurements that you require will deter-
mine those needs.

In general, when the sound level meter receives a signal, it performs
several measurements simultanecusly (for example, Peak and RMS de-
tection). Therefore, you can look at the Peak and RMS values of the
same measurement. A very wide frequency range of 1 Hz to 70kHz al-
Tows measurements in the infrasound and ultrasound regions.

Depending on the module loaded, the sound level meter can perform

several special functions, including automatic print-out of data at the
end of preset time periods. These print-outs can be in any one of six

languages. The sound level meter can also communicate with, and be
controlled from, a computer

The sound level meter has three polarization voltages. This means that
yvou can use almeost any Briel & Kjeer Microphone. With Microphone
Type 4133 plus extension cable AQ 0027, the sound level meter be-
comes a Type 0 instrument, in accordance with IEC 651
recommendations.




1.1. The Sound Level Meter

Features of the Type 2231 Sound Level Meter include:

# Fulfils IEC 804 Type 1, relevant sections of IEC 651 Type 11, and
ANSI 81.4-1983 Type 1.

# When used with Microphone Type 4133 and Extension Cable
AO 0027, fulfills IEC 804 Type 0 and relevant sections of TEC 651
Type O L

# 24 t0 113d4dB(AY* measuring range (30 te 133 dB(A)* with attenua-
tor) in 7 overlapping sub-ranges.

E 73dB Pulse range; 70dB RMS Linearity range.
RMS and Peak detection in parallel.

B Internal memory has back-up battery power which prevents loss of
application software and data when the instrument, is switched off.

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

pA




1.2. Integrating SLM Module BZ 7110

Fig. 1.1. Application Module BZ 7110

With Application Module BZ 7110, the Type 2231 is an Integrating
Sound Level Meter. Potential uses of the BZ7110/Type 2231 combina-
tion are given below:

B Measuring the Sound Pressure Level (S8PL).

B Determining the L
annoyance.

eq» Delping to assess hearing loss risk or noise

Measuring cyclical machine noise.

Determining the Sound Exposure Level SEL (=Lg,, in accordance
with IEC 804).

Measuring the Max. and Min. noise levels.

Agsessing machine noise and its average spatial level
Measuring sound power levels according to survey method.

Performing octave or L8-octave frequency analysis with Filter Sets
Type 1624 and 1625,

Measuring infrasound and ultrasound levels with Filter Type 1627.

Storing as many as 99 measurement records.







2.1. Introduction

This chapter shows you how to prepare the sound level meter for mea-
surements. There is also a brief discussion on types of sound field and
on how they affect measurements made by the sound level meter. For
more general information on sound level measurement techniques, we
recommend the following texts:

“Measuring Sound”
Briiel & Kjaer Booklet BR 0047

“Acoustic Noise Measurements”
Britel & Kjeer Handbook BT 001212

“Architectural Acoustics”
Britel & Kjeer Handbook 18-242

Remember: Follow the relevant national or international standards.
This will ensure that your measurement technique, and therefore your
results, are valid.




2.2. Inserting the Batteries

Fig 2.1. “Battery Low” display

Fig 2.2, “Battery Too Low for Accurate
Operation” display

Battery Type: 1.5V «1EC Ty-
pe LR6 (B& K No. GB0O013)

No. of Batteries: 4

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

The following displays tell
you the condition of the
batteries:

Flashing BAT appears on the dis-
play (see Fig. 2.1): approximately
30 min. operation remaining.

Flashing BAT with constant +
{see Fig. 2.2); battery too low for
accurate operation. Replace
batteries.




2.2. Inserting the Batteries

Fig 2.3, Inserting the batteries
Inserting New Baiteries:
1. Slide down the lock on the battery drawer.
Pull out the battery drawer.

Eemove the old batteries.

=W

Insert new batteries according to the polari-
ty indicated inside the drawer.

5. Push the drawer back into place while
pressing down on the lock until the drawer
clicks shut securely.

When Filter Set Type 1624, 1625, or 1627 is connected to the sound
level meter, the batteries of the filter set act as a back-up power supply
for the sound level meter, even when the Ext, Filter switch is in the
“COrut” position. With a filter set attached, batteries in the sound level
meter can be changed as described above, without interrupting a
measurement.




2.2. Inserting the Batteries

Batteries and the Memory of the Type 2231:

The sound level meter has a continuous memory which lets it retain
application module programs even when it is switched off. 'The memory
has its ewn back-up battery, which is automatically recharged when

the sound level meter is powered by the batteries in the battery drawer
and remains charged when the power is switched off. You can remove
the main batteries without affecting the retained data. Regular usage
will keep the back-up battery sufficiently charged. The back-up bat-
tery is fully charged when the sound level meter has been in use for an
accumulated period of 20 hours. Fully charged, the memory retains an
application program for about 3 months, even if the sound level is with-
out its main batteries,

The above charge times are typical values, and apply when the sound
level meter is used at room temperature. At temperatures helow +10°C,
the back-up batteries are not charged.

If the main batteries are not inserted and no power is suppled to the
sound level meter for some time, the back-up battery will becorne insuf-
ficiently charged. This disables the memory, so you have to re-load the
application program and reset the settings on the Real Time Clock and
the statug of the Menitor. The sound level meter display tells you
which values to re-enter.

Note: For long-term storage remove the batteries and keep the instru-
ment in a dry place. When using the instrument, always have spare hat-
teries with you.




2.3. Mounting the Microphone

Before mounting any microphone, please observe the following
precautions:

B Gently screw in microphones, input stages,
protection grids, extension cables and
preamplifiers.

B Keep dust and foreign objects off the
microphone diaphragm.

B If the diaphragm must be cleaned, brush it
very lightly with a soft cotton wool swab.
Otherwise, do not touch it.

Mounting the Standard Microphone:

1. Gently screw Microphone Type 4155 (sup-
plied with the Type 2231) onto Input Stage
ZC 0020,

2. Switch Pol. Voltage to “0V”.

3. Insert the Input Stage ZC0020 into the
input stage socket: make sure that the key
follows the key slot correctly (see Fig.2.4).

4. Secure by turning the threaded retaining
ring.

Key Key siot

Fig. 2.4 Connection of the Input Stage ZC 0020 to the sound level meter




2.3. Mounting the Microphone

Modular Precision Sound Level Meter Type 2231 can use almost any
microphone in the Briiel & Kjaer range. There are some restrictions, and
you should use special application microphones only when they are
completely necessary. Section 8.1 tells you why you might use certain
microphones, how best to use them, and what their limitations are.

One special application deserves mention here:

Type 0 Sound Level Meter:

10

Fig. 2.5, Type 0 sound level meter

1. Gently screw Microphone

Type 4138 onto Input
Stage ZC0020.

. Insert the Input Stage ZC 0020

into the female connection end
of Extension Cable AO 0027 (or

‘Cable AQ0134).
. Insert the male connection end

of the extension cable into the
input stage socket of the sound
level meter.

. Secure by turning the threaded

retaining ring.

. Switch Pol. Voltage to “200V”,
. For measurements accordmg to

Fr. {Frontal) For Mmeasure-
ment,s acwrdmg to ANSI, set




2.4. Mounting the Front Plate

Each application module has a front plate which mounts onto the

sound level meter. The pushkey text on the front plate refers only to the
features of the relevant application module, whose name is given at the
bottom of the front plate. To mount the front plate, see Fig. 2.6.

Fig. 2.6. Mouniing the front plate

11




2.5. Loading the Module

The module fits into the interface socket at the back of the sound level
meter (see g 2.7). The interior frames of both the module and the
socket are shaped so that they fit each other securely, so when inserting
the module, make sure that it and the socket are correctly aligned.

Fig. 2.7, Inserting the module

Note:

# Make sure that the power to the sound level meter is off before you
insert the module into, or remove it from, the interface socket. This
protects the module from possible short circuits.

B The terminals of the Type 2231 and the module are protected from
static electricity by black plastic covers. Remove these covers before
inserting the module, and replace them when the application program
has been loaded.

12




2.5. Loading the Module

With the module secuarely inserted into the socket at the back of the
sound level meter, you can load its program into the sound level meter
Before switching on the instrument, make sure that the Pol Voltage
switch 13 set to “0V” for the standard microphone (see section 2.3) and
that the Ext. Filter switch is sel to “Cut”.

1. Switch Power to “On”.
2. Switch Run/Load to “Load”
3. Press J

The program loads from the
application moedule into the in-
ternal program- and data-
memory. Once loaded, the pro-
gram number M — 11 is dis-
played as shown,

4, Switch Load/Bun to “Run”.

After about 1 second’s delay,
the sound level meter starts
measuring the instantaneous
sound pressure level (SPL).

5. Switch Power to “Off”,

6. Remove the module from the
sound level meter interface
socket. :

7. Put the covers back over the - Melar il Sound Lovltidor
interface socket of the sound - e EEm
level meter and the pins of the

module.

13




2.5. Loading the Module

Alternative loading method:

If you follow the procedure given on the previous page, and find that
the module program fails to load into the sound level meter, check that
all the conditions necessary for successful loading are present. If they
are, then perform the alternative loading method described below. Al-
ways use the conventional loading method before the alternative
method.

1. Switeh Bun/l.oad to “Load”
2. Press and hold Modude Mo il
2. Switch Power o “On”.

The program loads from the application module into the internal
program- and data- memory. When the program is loaded, the pro-
gram number M - 11 is displayed as shown.

4. Release Module No. 11
5. Switch Load/Run to “Bun”.

After about 1 second’ delay, the sound level meter starts measuring
the instantaneous sound pressure level (SPL).

6. Follow steps 5, 6 and 7 on the previous page.
Effects of loading a module;
When a module loads its program into the sound level meter, the K-

Factor, Special Functions, and Preset Time are set to zero. The
ingtrument sets other parameters as follows:

Time Weighting: : Fast

Frequency Weighting : A

Frontal/Random : Frountal

F8U (Meas. Range) : Highest range (120 dB)

Displayed Parameter :SPL

Note: The current set-up of the parameters listed above can be stored
by using System Function 6. That set-up can be loaded by loading Mod-
ule BZ7110 in a special way (see section 3.20.3).

14




2.6. Checking the Module Status

1. Switch Load/Run to “Run”,

The display reads M~ 11,

This number indicates what
program (that of Module
BZ7110) is now residing in the
central memory of the sound
level meter. Other application
modules show other numbers
{M-~5 M- 15 etc.}) when vou
load them. At any one time,
the software from only one
module can be stored. When a
new application module is load-
ed, its software replaces the
goftware which was last loaded
into the memory of the sound
level meter. The functions asso-
ciated with each pushkey are
defined by the software in the
central memory, and are not
the same for each module.




2.7. Calibrating
the Sound Level

leter

There are three methods of calibrating the sound lavel meter: with the
internal generator of the sound level meter; with Sound Level Calibrator
Type 4230; with Pistonphone Type 4228, We shall now describe each of
these methods. All calibration must be done after loading the applica-
tion module (see section 2.5).

Calibrating with the Internal Generator:
1. Key in the correct K-Factor for the microphone (see section 3.2).
Set the measuring range FHE to REF (see section 3.7).

Set

- to SPL (see section 3.8).

A

Use the supplied Screwdriver QA 0001 to adjust the Sems. Adj. po-
tentiometer on the side of the sound level meter (see Fig 2.8) until
the display shows a value of 94 . 0 d8 + E-Factor.

Sens. Adj. Petentiometer

Fig.2.8. Side view of the sound level meter showing the Sens. Adj. potentiometer

16




2.7. Calibrating
the Sound Level Meter

Calibrating with Sound Level Calibrator Type 4230:

1. Key in the correct K-Factor for
the microphone (gee section 3.2).

2. Set the measuring range FSH
to 110 d8 + K-Factor (see
section 3.7)

3. Set Pi
to SPL (s 8}

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.

5. Switch on the calibrator,

8. Use the supplied Screwdriver
QA 0001 to adjust the
Sens. Adj. potentiometer on
the side of the sound level me-
ter (see Fig 2.9) until the dis-
play shows a value of
93.8dB.
For microphones other than
Type 4155, see the Type 4230
Instruction Manual.

Calibrating with Piston-
phone Type 4228;

1. Key in the correct K-Factor for
the microphone (see section 3.2).

2 tSEtC*“ | Amﬁl’b Fig.2.9. Calibration with Sound Level
0 &, Lin. 0T ass Calibrator Type 4230

(see section 3.5).
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2.7. Calibrating

the Sound Level Meter

3. Look at Table2.1 and set the

measuring range
section 3.7) for the rmcrophone
that you are using.
. Set Displayed
to SPL (see section 3.8).
. Fit the pistonphone with the
appropriate microphone adap-
tor and place it over the micro-
phone so that it makes a snug,
steady fit.

. Switch on the pistonphone.

. Use the supplied Screwdriver
QA 0001 to adjust the
Sens. Adj. potentiometer on
the side of the sound level me-
ter {see Fig.2.10) until the dis-
play shows a value of
124 .0 dB. This is the nomi-
nal level. The actual level de-
pends on the surrounding envi-
ronmental conditions®,

Microphone Fuli Scale
Type Deflection

4155
4165, 4166 120dB +
4144, 4145, 4160 K-Factor
4129, 4178

Fig. 2.10. Calibration with Pistonphone
Type 4228

* See calibration chart for the 4228

18

4185 4+ ZF 0020
4133, 4134, 4149 110dB +
4135, 4136 K-Factor
4138

TO0678GHG

Table2.1. FSI) settings on the 2231
when used with various
microphones




3.1. Test

Use Test when you want to make sure that the display is working cor-
rectly. The display shows the Qverload symbol (1), the Battery Low
symbol (BAT) and each segment of each digital character. Test does
not affect the quasi-analogue portion at the top of the display, which
continues to show the level of the incoming signal.

Using Test:

1. Switch Load/Bun to “Run”.

2 ‘31mu}taneously presg

iditie: it and K-Factor
(tiqese are linked by the “T'est”
logo).

Mwm
tntngrsting SO Mo 2 m»

Note: UUsing Test does not inferrupt or affect the measurement in
progress.

19




3.2. K-Factor

The K-Factor is a sensitivity correction for the microphone currently
being used with the sound level meter (K-Factor = 0; nominal sensiti-
vity = 50mV/Pa for Microphone Type 4155). The K-Factor for a mi-
crophone can be found on the calibration sheet supplied with it,

20

Checking and Changing the K-Factor

Checking:
1. Switch Load/Bun to “Run”,
2. Press -Factor

The value of the K-Factor cur-
rently stored in the memory is
displayed. A typical example
(for a Type 4155 Microphone) is
shown.

Changing:
1. Switch Load/Run to “Load”.

2. Press K-l

s

The value of the K-Factor cur-
rently stored in the memory is
displayed (after loading the
software, 0.0 is displayed as
shown).

. Use pushkeys @ to § and @

to key in the correct K-Factor.

Three significard digits must

be keyed in. The most signifi-
cant digit is keyed in first. The
digits are shifted along the dis-
play from right to left, thereby
allowing corrections to be made.
A negative K-Factor should be
displayed with a minus (-} gign
heside it. A positive K-Factor
should have no sign beside it.

4. Switch Load/Bun to “Run”.




3.2. K-Factor

The K-Factor that has been entered is handled by the instrument as a
digital correction to the display. The K-Factor adjustment range is
~60dB to +994dB, which allows the use of almost any Briel & Kizer
Microphone. Note that the DC/AC output signals do not include the
microphone K-Factor.

Note:
B Checking the status of the K-Factor does not interrupt or affect
the measurement in progress.

B It is possible to change the K-Factor value even after a measure-
ment has been completed. If you change the E-Factor while the in-
strument is in Pause, the digitally displayed resuits will be changed
without starting new measurements.

23




3.3. Real Time Clock

Real Time Clock shows the time in hours, minutes and seconds.

Checking the Real Time Clock:

1. Switch Load/Bun to “Run”.

2, Simultaneously press the
e : gz an d

Elapsed Timé keys (these
keys are hinked by the
“Heal Time Clock” logo).
The display shows the hours

and minutes part of the real
time clock ( hh : mm),

3. Press & while still pressing the
pushkeys indicated in step 2.

The display shows the seconds
part of the real time clock
(ss)

MNote: To set the the Real Time Clock, and set and read the calen-
dar, use the System Functions (see section 3.16).

22




3.4. Time Weighting

A Fast, Slow or Impulse time weighting can be applied to the in-
coming signal. Thege time weightings are in accordance with IEC 651.

Checking and Changing the Time Weighting:

Checking:
Press &

The currently selected time
weighting is displayed as shown in
the example.

Changing:
ultaneously press
Titiie Weightise and
Selector & or Selecior .

Sim

The selected time weighting is
displayed as long as the
i key is pressed

Note:
B Checking the Time Weighting does not interrupt or affect the
measurement I progress.

B If you change the Time Weighting, a new measurement automati-

cally starts. Make sure you have stored or recorded any desired data

before you change the Time Weighting.

23




3.5. Frequency Weighting

Four built-in frequency filters give the following frequency weightings
{see also Figs.8.8 and 8.9 in section 8.3}

B

C

.
LM

: “A” weighted, as per IEC 651
1 “C” weighted, as per IEC 651
: Linear 10Hz to 20kHz
: All Pass 1 Hz to 70kHz

The AC and DC output signal and the signal sent to the external filfer

set are also frequeney weighted.

Checking and Changing the Frequency Weighting:

24

Checking:
Press ¥

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

Changing:

Simultaneously press
: Woiil




3.5. Frequency Weighting

Note:
# Checking the Freguency Weighting does not interrupt or affect
the measurement in progress,

B If you change the Frequency Weighting, a new measurement
automatically starts. Make sure you have stored or recorded desired
data before you change the Frequency Weighting.

25




3.6. Frontal/Random

Sectiont 8.2 guides you in the selection of either fromtal or random
sound incidence correction. Remember, random sound incidence correc-
tion is valid only when you are using 2 inch free-field corrected micro-
phones (e.g. Type 4155). For all other microphones, frontal sound inci-
dence correction should be chosen.

Checking and Changing the Frontal/Random Status:

Checking:

Simultaneously press

a
{IFrontal/Random) logo).

The display tells you whether the
Frontal (Fz) or Random (Rdm)

gtatus is currently stored in the
Program memory,

Changing:

Simultaneously press

Note:
@ Checking the Frontal/Random status does not interrupt or affect
the measurement in progress.

B& If you change the Frontal/Random status, a new measurement
automatically starts. Make sure you have stored or recorded desired
data before you change the Frontal/Random status.

26




3.7. Full Scale Deflection (FSD)

Seven overlapping 70dB measuring ranges are available. These are as
follows:

Without ZF 0020

With ZF 0020

60 to 130 dB (120dB FSD

80 to 150dB (140dB FSD)

5010 1204B (110dB FSD

70 to 140dB (130 dB FSD

60 to 130dB (120dB FSD

30to 100dB (80dB FSD

50 to 120dB (110dB FSD

)
)
40 to 110dB (100dB FSD)
)
)

20to 90dB (80dBFSD

10tc 80dE (70dBFSD)

30 10 100dB (90dB FSD

}
}
}
40 to 110dB (100 dB FSD)
}
)

Oto 70dB (60dBFSD} 2010 90dB (80dBFSD

TOUE78GEE

Tuble 3.1. Measuring Ranges of Type 2231

These ranges allow measurements from 24 to 130 dB(A) for sinusodial
signals. For signals with a high crest factor, the ranges are reduced cor-
respondingly. If you use the supplied 20 dB Attenuator ZF 0020, you
will get a measuring range from 30 to 150 dB{A). When you use ZF 0020,
key in an additional +20dB as well as the K-Factor of the microphone
(see section 3.2). If you do this, the readings on the digital display will
show a sound level which has been corrected for the presence of the
attenuator.

If you use Filter Sets Type 1624 and 1625, you can measure levels well
below 24dB in many of the octave and 15-octave bands. The actual
noise floor of the 2231 plus microphone in each bandwidth is shown in
Figs. 812 and 8.13 in section 8.3.
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3.7. Full Scale Deflection (FSD)

Checking and Changing the ¥FSD:

Checking:
Press E81

The current FSD is displayed as
shown in the example.

Changing:
Simultaneously press
Belector & or Selector v.
Note that the Selector keys will
change the FSD only when the
quasi-analogue portion of the dis-
play is showing, Therefore, when
you use the Selector keys to
change the FSD, please make sure
that the FSD value actually -
changes,

The selected TSI is displaved as
long as the FSD pushkey is
pressed down.

Note:

B Checking the FSD does not interrupt or affect the measurement in
progress.

B The K-Factor is added to the FSD value as well as all measurement

values shown on the display For example, if you had a K-Factor of
1.1, the FSD would be displayed as 91 .1 (900 +1.1).

B The internal reference signal (94dB + K-Factor at 1000 Hz) is ac-
cessed by FSD. Simultaneously press FSD and Selector 4 until
REF appears on the sound level meter display.

B If you change the FSD, a new measurement automatically starts.
Make sure you have stored or recorded desired data before you
change the FSD.

28




3.8. Displayed Parameter

When it receives an acoustic signal, the sound level meter (with Inte-
grating SLM Module BZ7110) measures the signal in several ways, As a
result, the sound level meter can display a number of the signal’s
acoustical characteristics. These are the Displayed Parameters, and
they are given below.

SPL . Max., RMS level in 1 second interval
(in accordance with IEC 651)

LEQ : Equivalent continuous sound level
(in accordance with IEC 804)

SEL : Sound Exposure Level
(= Lgy, in accordance with IEC 804)

INST : Sampled RMS level in 1 second interval

MINL : Min. RMS level since current measurement began
MAXL 1 Max. RMS level since current measurement began
MAXP : Max. Peak level since current measurement began
PEAK : Max. Peak level in 1 second interval

UNR 1 Sound level under range (% of measurement period)
OVR : Sound level over range (% of measurement period)
OVL : Sound level overloading instrument (% of measure-

ment period)

29




3.8. Displayed Parameter

Checking and Changing the Displayed Parameter:

Checking:
Press Digliye

The current Displayed Param-
eter is displayed as shown in the

example.

Changing:

Simultemeausly pross

S}ev m:-“or RS : %‘
The selected Pisplayed Pa-

rameter is shown as long as you
press the Displayed Parame-

ter pushkey When you release the
pushkey, the display shows the
measured value of that parameter,

Note:
B Checking the Displayed Parameter does not interrupt or affect
the measurement in progress.

B Changing the Displayed Parameter does not interrupt or affect
the measurement in progress.

30




3.9. Preset Time

The sound level meter can automatically stop a measurement at the
end of a period whose length is defined by you when you enter values
into the Preset Time function. The preset time can range from 1 sec-
ond to 99 hours 52 minutes and 59 seconds. Measurements can be auto-
matieally output or stored at the end of a preset measurement period
by using the Digital Output and Store Record special functions {see
sections 3.15.3, 3.15.4 and 3.15.5), Example preset times, with their ap-
plications, are as follows:

5m : Spatial average in a room

1h : Traffic hourly L,

24h : Community noise measurements (24h L)
Checking the Preset Time:

1. Switch Load/Ban to “Run”.

The display shows the hours
and minutes part of the current
Preset Time (hh ; mm).

3. Keep M@@%Tﬁgﬂg pressed
down, and press s.

The display shows the seconds
part of the current Preset
Time (ss).

egsting SLY Sadole 8E 2180 .

Note: Checking the Preset Thme does not interrupt or affect the
measurement in progress.
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3.9. Preset Time

Changing the Preset Time:

Note:

1. Switeh Load/Bun to “Load”,

2. Press and release
B 3 it

The display shows the hours
and minutes part of the Preset
Fime ( hh : mm ). The defaunlt
reading is 00 .00,

. Use keys @ to 8 to key in

hh:mm of the Preset Time.
The digits are shifted along the
digplay from right to left, there-
by allowing corrections to be
made.

. Press and hold 8.

The display shows the seconds
part of the Preset Time

( ss). The default reading is
00.

. Use keys 8 to & to key in ss

of Preset Time. The digits are
shifted along the display from
right to left, thereby allowing
corrections to be made.

6. Switch Load/Bun to “Run”.

B The special functions determine if the sound level meter stores or
outputs data at the end of a preset measurement period, and what it
does after store or output (see sections 3.15.3, 3.15.4 and 3.15.5).

B No data is lost between preset measurement periods when the sound
level meter is performing automatic storage of measurement results

(see section 3.15.4),

B If, for exarnple, you key in 65 minutes, this will be corrected to
1 hours 5minutes when you check the Preset Time.
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3.10. Elapsed Time

The Elapsed Time function lets you see how much time has passed
since the start of the measurement, i.e. since you did one of the
following:

B Reset the K-Factor or Special Function (unless the instrument
is in pause, see section 3.13)

B Reset certain parameters (Time Weighting, Freguency Weight-
ing, FSD).

B Pressed Reset All
B Used one of the System Functions (see section 3.16.2).

Checking the Elapsed Time:

The display shows the hours
and minutes part of the Elapsed

Time (hh : mm).

2. Keep pressing BRapes
and press .

The display shows the seconds
part of the Elapsed Time (ss).

Note: Checking the Elapsed Time does not interrupt or affect the
measurement in progress.
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3.11. Reset All

Pressing this pushkey resets all measurement, caleulation and mea-
surement time memories. A new measurement then begins.

Resetting the Sound Level Meter:

Simultaneously press & and @
{these pushkeys are linked by the
“Reset AW logo).

Note: Beset All does not change the following: K-Factor; Special
Function; Preset Time; Time Weighting; Frequency Weighting;
Frontal/Random; FSD.
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3.12. Reset Max./Min.

Pressing this pushkey resets MINL, MAXL and MAXP without reset-
ting the other parameters. L, and SEL measurements continue without
interruption.

Resetting Max/TMin:

0

Motder SacislanSoin Level
wmagsmv&omawm o
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3.13. Pause

If you press Pause while a measurement is in progress, the sound lev-
el meter completes its current 1 s measurement cycle and then pauses
{this also happens at the end of a Preset Time if you have chosen a
particular Return Code with the Digital Output special function — see
section 3.15.3).

Entering and Exiting Pause:

s

The display shows the value of
the measured parameter when
Patise was pressed. Both
measurements and the elapsed
time counter are now tempo-
rarily stopped.

2. Press Paiiss

R =5
The pause condition is can-
celled ~ the measurement con-
tinues, as does the elapsed
time counter.

Note:

B If, during a pause, you change the Time Weighting, Frequency
Weighting, Frontal/Random or F8D, the pause condition is
cancelled, and a new measurement automatically starts.

B If the sound level meter is switched off during a pause, it will be in
the pause condition when it is switched on again.

B During a pause, all measured data (e.g. SPL, SEL, Elapsed Time
ete.} is retained.
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3.14. Analogue Display

When used with the BZ 7110, the 2231 has two display medes: normal
and differential.

Nowrmal: This is the display mode that you will usually see. It has a
60 dB range with 2 dB resolution. It shows RMS or Peak values, de-
pending on the Internal Parameters special function that you have
chosen {see section 3.15.7),

D}ﬁ'e ntlal In this mode, the SPL current at the time of pressing
Display pushkey becomes the centre value for the
chspldy Any further measurements are shown relative to this centre val-
ue. To change the centre value by £1dB at a time, use the Selector
keys. The differential display has a =3 dB range and 0.2 dB resolution.

The differential display
appears.

2. Press AialGgie:
again.

The display returns to normal.

Note: Changing the display mode does not interrupt or affect the
measurement in progress,
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3.15. Special Functions

3.15.1. What are the Special Functions?

When programmed with Application Module BZ7110, Sound Level
Meter Type 2231 has six special functions which modify the following
facilities:

B Digital output of current measurement

B Storage of measurement records

# Digital output of measurement records

& Recail of measurement records to the display

& Change of internal parameters

B Erasure of measurement records

Each special function is defined by a certain code, consisting of an
identifying prefix and definable digits (eg 8.2:01 or RE: 0 7).
These codes can be changed in two ways: manually (using the push-
keys of the sound level meter) or from a computer (see section 4.3.2).

We shall now describe how to select a special function from the push-
keys of the sound level meter. Then we shall describe what the special
functions offer, and how you use them. A guide to the special functions
is also printed on the back of the BZ7110% front plate,
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3.15 Special Functions

3.15.2. Selecting a Special Function

1. Switch Load/Run to “Bun”.
2, Press and hold

The display shows the last dis-
played special function
{S$.0:00 in the example).

3.5 It eo 1

e85

that you want.

At the same time this also pro-
vides you with the opportunity
to check the current status of
the special functions.

Vo st SLE Mo B2 P o

Note:
B Seclecting a special function dees not interrupt or affect the mea-
surement in progress.

# When a module loads its program into the sound level meter, the
Special Functions are set to zero.
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3.15. Special Functions

3.15.3. Digital Oufput

Mode Number

Return Code Format Number

Fig. 3.1, Digital Output: display and codes

The Digital Cutput special function, identified by “D” followed by

three digits (see Fig. 3.1), outputs measurement results which have been
calculated during the current measurement period. Results are output
via Interface Module 219101, to either Graphics Printer Type 2318, a
standard RS 232 printer or a computer which has a RS -232 interface
port and suitable communication software, such as BK-LINK version
2.0 (available from Briel & Kjeer) or similar.

Note:

# The Digital Output special function does not allow output of stored
measurement results. This is done by using the Print Stored Record
special function (see section 3.15.5).

8 Output can be in one of eight formats and in one of six languages
{English, German, French, Spanish, Italian, and Russian). To select
a language, use the Special Code system function (see section 3.16.3).
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3.15. Special Functions

Using “Digital Cutput”™

1. Connect the sound level meter
to either a printer {section 5.1)
or a computer (section 4.2),

2. Select the Digital Gutput spe-
cial function (see section
3.15.2).

3. Switch Load/Run to “Load”.

4. Press

5. Use pushkeys to key in
the desired Return Code, Mode
Number and Format Number
{described in the following
pages).

The digits are shifted along the
display from right to left, there-
by allowing corrections to be
made.

8. Switch Load/Run to “Run”.

The sound level meter outputs
measurement results which have
been calculated during the cur-
reni measurement, period.

hiar Fraciaton SHuR Laver i
: Arbuegrating BUM Sosuie B 710
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3.15. Special Functions

Digital Output -~ Return Code:

This digit (0 to 5) determines what will happen when the output is fin-
ished. The Return Code works only when you have selected Mode Num-
ber 2 or 8. Each digit, with a description of its effect when output is
finished, is given below.

§: A new measurement starts.

1: The current measurement continues.

2 : The sound level meter enters the pause condition.
3

: For use with a computer: control of the sound level meter is trans-
ferred to the system monitor (see section 4.3.1). The system moni-
tor is indicated by a prompt {:) on the screen of the computer ter-
minal. The command RC (Enter} continues a measurement.

4 : The same as Return Code 3, except that the command RC (En-
ter) enters the sound level meter into the pause condition and
transfers control to the pushkeys of the sound level meter.

5 : For use with a computer: control of the sound level meter is trans-
ferred to the BZ 7110 monitor {see section 4.3.1). The system moni-
tor is indicated by a prompt (*) on the screen of the computer
terminal.
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3.15. Special Functions

Digital Output — Mode Number:

This digit (1, 2 or 3) determines how digital output is started. Each
digit, with a description of its effect, is given below.

1 : Manual Output - you can output results by deing the following:

The current measurement results are output.

] f you want to continue with the cur-
rent measurement.

4. Press {
measurement.

if you want to start a new

2 : Automatic Qutput — output starts automatically at the end of a
preset measurement period (see section 3.9). The Return Code you
select determines what happens after vutput ig finished.

3. Interface Control ~ prepares the sound level meter for externally
controlled output of results upon activation of an external flag
(B& K serial interface line “RD” (Received Data)). The signal
should last 50 -300ms and be on high level: +5V in the connected
device (see section 5.2.3).

Puring measurements, the external flag can be activated from your
computer keyboard by using the “Break” command (not the
{Break ) key). If you are using the BK-LINK or Procomm pro-
grams with the computer, do as follows to obtain the “Break” signal:
BK-LINK: press (Space-bar) until the output appears
on the terminal screen.

Procomm: press (Alt) (F5).

If you are using another program, see its instruction manual for n-
formation about the “Break” command.

After “Break”, control of the sound level meter is determined by
the Return Code that you chose for the Digital Output.
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3.15. Special Functions

Digital Output -~ Format Number:

This digit {1 to 9) defines the form of output data. Each digit, with a
description of its corresponding output format, is given below.

¥ : This gives a heading, space for remarks, a description of the sound
level meter’s set-up and a list of measurement results (see Fig 3.2).
For use with Graphics Printer Type 2318,

2. As Format 1, but without the space for remarks. Also, the heading
and the sound level meters set-up are given in reduced form (see
Fig. 3.3).

3. As Format 2, but without the heading (see Fig 3.4).

4 : Record Number, Date, Time, Set-up, and the MAXP, MAXIL,
MINL and L,, results (see Fig.3.5).

5: The MAXP, MAXL, MINL and L,, results (see Fig.3.6).

6 : This format should be used with 80-character printers. It is suit-
able for presenting large numbers of data. With this format, 99
stored records can be printed on two A4 pages (see Fig.3.7).

7 . This format is like Format 6, but does not have the heading (see
Fig. 3.8).

8 : This format is designed for transferring data to a computer. [t lets
you choose which parameters you want to be transferred, and in
which order they appear on the computer screen. The various vahues
are separated by a character which you once again choose (e.g. a
space or a comma). Section 4.3.3 describes Format 8 more fully,

9 : This 1z an “empty” format. Use it with the appropriate Return
Code when you do not want an immediate output of resulis after a
measurement has been completed.
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3.15. Special Functions

ERUGEL & K.IER
MODULAR SLM  TYPE 222i

Kecord Mo, B
Date 1997-a2-18
Time tirgvys s

Hemarks!
B ¥ » 3 F b ¥R rE TrHEEHKEET TSN

L e N O I I )

o L Ll 1 o e . e e T

Module #¢ 11 (B2 71i@:
Mic.Corrt + 6,0
.1.0orrt "FRONTAL®
Pr. Timeg: 48:080:08

Time . ¢t "F

Fras.W. + "f"

Re. (dB: 38,8 - 182,68
MERSUREMENTS:

RR®F Y. 4B
MARL 36.% dB
T ML 32.7 ¢B
SEL B1.% 4B
LEQ 47,8 48
verload g8, 68 %
Tvarranae 56,80 %
lInderranse al. B8 %
Elarsed Time @A:88:10
Rezei of Max/Bin H
Ho. af Interr, B

BREEFAN

Fig. 3.2. Print-out in Format Number I




3.15. Special Functions

[T |

MEHE
MREL
MINL
tEL
LEd
Uuer

A9E-gE-18

SET-UR: FFA

iozd

lyerranse
Underrange

Eiar

sad Tine

IRR R rad A

o0 dE
I o4k
.7 4B
.3 dH
B 4B
A, BE X

ST

BiEd:ln

Rozei of MaxsMin H

Ha,

of Interr.

v

BuREPetia

99 198z-p2-1& 11:97:85

HAXE 7.3 dB
MAHL 56.3 9B
MINL 32.7 dB
SEL 8i.9 dB
LEY 4z. 8 4B
(verload BE,. B8 %
Duerranee BE.88 X
Underranse BE. @8 %
Elapsed Time 8B:83:]8
Resetl of MaxsMin K
Ho, of Interr. &
Lo2er2Me

Fig. 3.3, Print-out in Format Number 2
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3.15. Special Functions

Number of Interruptions

ot B8 139z-82-18 113167105

Fas —— FFR
A Weighting PP.E S6.5 32.F 42.8
MAXP —l ] L LEQ
MAXL MIBIL
8328758
Fig. 3.8, Print-out in Formatl Number 4
MAXP —— ?7.3 56,5 RZ.7 d2.B& —LRQ

MAXL AN

882876/ 1e

Fig. 3.6. Print-out in Format Number 5
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3.15. Special Functions

B Bie  Tiee S NE ML HDE LR E BL.x OVR.z OWR.z ELA.TIRE

;1 1991-11-20 07:15:49 T 102.5 7B.5 5.5 631 03.00 00.90 06.39 00:00:10
B2 11126 0T IN58 1RA 1024 TLZ .5 513 G300 06,00 55,05 60:06:10
03 1991-11-20 07:10:08 PP 360 56,2 40.4 343 33,00 00.00 0,00 58:86:1%
04 1991-11-20 07:16:15 114 1028 B2.0 487 603 09,31 00.00 33,30 08:60°10
B3 1991-11-20 §7:16:25 [FA 1045 615 46.7 b4.4= 00,31 00.60 90,96 48:06:19
86 13E-10-26 97:16:38 T4 6.8 73.7 435 64.5= 00,16 06.00 99.96 69:93:10

&

20347

Fig. 3.7, Print-out in Format Number 6

51 F91-11-20 07:15:49 FFA 1025 4.5 506 65,1 00950 06.60 00.06 90:00:18
b7 1991-11-20 07:15:50 FFA 102.4 1.7 48.6 529 00.60 00.00 0900 e8|
03 I9-11-20 6720266 FER 909 667 484 54.% 00.00 00.00 00,00 46:00:10
04 1391-11-20 67:16:108 FPR 184.8 82.0 48.7 65.9% 00.31 60.00 59,90 €0:0&:10
05 £99:-11-20 G7:16:28 FFR 164.8 81.5 48,7 64.4~ 00.31 00.00 09,66 60:08:18
06 1991-11-20 07:16:36 FFR 164.8 3.7 49.5 645+ 00,16 60.00 90.00 88:00:18
07 1991-14-20 G20 06:98 FER 0.7 AOE 907 548 00.00 00,06 00 00 86:00:10
08 135{-11-20 G7:16:58 PR BLY 616 982 52.% CO.G0 00,03 00.00 £0:00:16

09

DEGIAGe

Fig. 3.8. Print-out in Format Number 7
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3.15. Special Functions

3.154. Store Hecord

Mode Number Record Number

Fig. 3.9, Store Record: display and codes

The Store Record special function, identified by *8” followed by three
digits (see Fig. 3.9), stores measurement results which have been calcu-
lated during the current measurement period. Up to 99 records can be
stored.
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3.15. Special Functions

Using “Store Record™

1. Select the Store Record special
function (see section 3.15.2).

2. Switch Load/Bun to “Load”.
3. Press

. the desired Mode Number and
Record Number (described in
the following pages).

The digits are shifted along the
display from right to left, there-
by allowing corrections to be
made.

5. Switch Load/Bun to “RBun”.

The sound level meter is now
ready to store measurement re-
sults, The first record stored
will be allocated the record
number you keyed in (see step
4 above). For each new record
stored, the record number
automatically increases.

Note: The last record number used can be checked by pressing

' ! while Store Record is the displayed special func-
tion. For example, § .1 : 13 indicates that the last stored record was
Record Number 13, This cannot be done, however, if you have used the
: . pushkey (see section 3.15.6).
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3.15. Special Functions

Store Becord ~ Mode Number

This digit (1, 2 or 3) determines how a measurement record is stored.

Each digit, with a description of its effect, is given below.

1 : Manual Storage — you can store results by doing the following:

The current measurement results are stored.
. Press 3

2 : Automatic Storage — records are stored automatically at the end of
a preset measurement period (see section 3.9). A new measurement

starts automatieally, with no interruption of measurements.

3 : Interface Control — prepares the sound level meter for externally
controlled storage of results upon activation of an external flag
(B &K serial interface line “RD” (Received Dataj). The signal

should last 50 - 300ms and be on high level: +5V in the connected

device (see section 5.2.3).

During measurements, the external flag can be activated from your

computer keyboard by using the “Break” command (not the
{Break ) key). If you are using the BK-LINK or Procomm pro-

% if you want to continue with the cur-

grams with the computer, do as follows to obtain the “Break” signal:

BE-LINK: press {Space-bar) until the measurement is

stored. This normally takes about 5 to 6 seconds

(you can check to see if the record is stored by
pressing the |

increased by one).
Procomm: press (Alt) (F5).

If you are using another program, see its instruction manual for in-

formation about the “Break” command.

pushkey on the
sound level meter — the record number will have

After “Break”, the sound level meter goes on making measurements

with no loss of data.
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3.15. Special Functions

Store Record - Record Number;

These two digits identify a set of stored measurement results, so that
you can recall and print stored records with the Recall to Display and
Print Stored Record special functions (see sections 3.15.6 and 3.15.5
respectively). Up to 99 records can be stored, numbered from 01 to 99.

Ewvery time a measurement is stored, the current Record Number auto-
matically increases by one. Thus if, for example, you start with record
number 01 and store five measurements, these are numbered 01 to

0 5. If you then use the Store Record special function to allocate num-
ber 20 te the next stored record (you might be making measurements
in a different area) and then store ten records, these are numbered 20
to 2 9. If you then go back to your original measurement area, you can
continue with the 01 to 05 series by allocating record number 06 to
the next stored record. Measurements numbers then proceed as 06,
07, 08, ete.

In the above example, when the record number reaches 20, the new
stored measurements 20 to 2 ¢ replace the measurements previously
stored under these record numbers. So, when storing measurements, be
careful that you are not overwriting important measurement records
with other stored measurements.

To check the last record number used, display the Store Record special
function (see section 3.15.4) or use the Recall to Display special func-
tion (see section 3.15.6), remembering that if a record number is not
occupied, the 8-U parameter will display NoRe.
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3.15. Special Functions

3.15.5. Print Stored Becord

Format Number Record Number

Fig. 3.10. Print Stored Record: displuy and codes

The Print Stored Record special function, identified by )" followed

by three digits (see Fig. 3.10), outputs stored measurement records. Re-
sults are output via Interface Module Z19101 to either Graphics Print-
er Type 2318, a standard RS ~232 printer or a computer which has a
RS -232 interface port and suitable communication software, such as
BE-LINK version 2.0 (available from Britel & Kjeer) or similar,

MNote: Output can be in one of eight formats and in one of six lan-
guages (English, German, French, Spanish, Italian, and Russian). To se-
lect a language, use the Special Code system function (see section
3.16.3).
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3.15. Special Functions

54

Using “Print Stored Record™

1.

Connect the sound level meter
to either a printer (section 5.1)
or a computer (section 4.2).

Select the Print Stored Record
special function (see section
3.15.2).

Switch Load/Bun to “Lead”.
Press i
Use pushkeys § t to key in
the desired Format Number and
Record Number (see the next
page).

The digits are shifted along the
digplay from right to left, there-
by allowing corrections to be
made,

Switch Load/Run to “Run”.

The sound level meter outputs
the record you keyved in (see
step 4 above).




3.15. Special Functions

Print Stored Record -~ Format Number:

The Format Number codes, along with examples of the formats, are
given in section 3.15.3.

Print Stored Becord ~ Becord Number:

The Record Number codes are given in section 3.15.4. If you want {o
output all stored measurement records, you should key 00 into the Re-
cord Number section of the display shown in Fig, 3.10.




3.15. Special Functions

3.15.6. Recall to Display

Note: If ou are using the Recall to Display special function, always
press 3 hefore you switch off the instrument. If you do not
do this, the set-up of the sound level meter will be in an undefined state
and normal operation will not be possible. If this happens, switch the
sound level meter off and load the application module again (see section
2.5).

Record Number

Fig. 3.11. Recall to Display: display and codes

The Recall to Display special function, identified by “RE” followed by
two digits (bee Fig. 3.11), recalls stored measurement records to the dis-
play of the sound level meter, Section 3.15.4 describes how to store
measurements.
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3.15. Special Functions

Using “Hecall to Display™:

1. Select the Recall to Display
special function (see section

3.15.2).
2. Switch Load/Run to “Load”
3. Press Spébial Bunctivy.

4. Use pushkeys § te. g to key in
the desired Record Number.

The digits are shifted along the
display from right to left, there-
by allowing corrections to be
made.

5. Switch Load/Run to “Bun”,

RE# # appears on the display,
where “#4” is the number of
the record that you have cho-
sen to recall. Note that RE: 00
(if entered in step 4) is auto-
matically corrected to REO1L in
step 5, provided a record has
been stored in record number

01.

R No (Record No.) appears on the display.




3.15. Special Functions

r# to scrali through the names of the pammeters con-
tamed in the selected record (see the next page),

Stop pressing the keys when you want to read the value of one of
the parameters.

[059%

Note thdt when you press } itl, the display for the Store
Record special function (see section 3. 15 4) returns to §.0: 00,
though the records themselves remain stored under the same record
numbers. Thus, the last stored record can thereafier be identified
only by using the Recall to Display special function to check which
record numbers contain measurement records (see note).

Note: While RE# #is dispiayed you can gain access to other record

creases of decreabes the écord numbcr “# #” btop pressing

or® when the display shows the number of

the rccord" that you want to recall to display.
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3.15. Special Functions

The Parameters in 2 Record Recalled to the Display:

.

indi

The following displ te what parameter value can be read as
you scroll down (F through the contents of a record. Their
meanings, and example values, are also given.

R No : Record Number (REG 1)

ELT : Elapsed Time in hours and minutes (02 :30)
TIME : Time at which record started (10: 00)

LEQ : L, (46.8)

SEL : Sound Exposure Level (56 . 8)

UNR : Underrange for % of measurement time (00 .00)
OVR : Overrange for % of measurement time (006 . 00)
OVL : Overload for % of measurement time (00.31)
MINL : Min Level (40 . 5)

MAXL  : Max Level (58.5)

MAXP : Max Peak (81 . 5)

8-u : Set-up code (FFA)

KNote:

B If you are looking at the elapsed time (EL'T) or the time at which a
measurement started (TIME), you can view the seconds part of the
display by pressing &.

8 The set-up code {5 ~U) shows the time weighting, sound incidence
correction and frequency weighting which were used during the
measurement that you have recalled. In the example, the time
weighting was Fast, the sound incidence correction was Frontal, and
the frequency weighting was “A”. If you try to recall a record which
does not exist, then the reply from S-U will be to display NoRc
{(no record).
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3.15. Special Functions

3.15.7. Internal Parameters

Last Seconds Data Cancel
T.ast Seconds (Number of Seconds)
Data Cancel

(Enable/Disable/
Analogue Output)

Analogue Display
{Peak/RMS)

Fig 3.12. Internal Parameters: display and codes

The Internal Parameters special function, identified by “#” followed
by three digits (see Fig. 3.12), lets the sound level meter do the
folowing:

B Display either RMS or Peak values
¥ ignore unwanted measurement data
B Output data in analogue form
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3.15. Special Functions

Using “Internal Parameters™

1. Select the Internal Parameters
special function (see section
315.2).

2. Switch Load/RBun to “Load”.

3. Press Bh

4. Use pushkeys & to & to key in
the desired codes (see the fol-
lowing pages).

The digits are shifted along the
digplay from right to left, there-
by allowing corrections to be
made.

5. Switch Load/RBun to “Bun”.
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3.

15. Special Functions

Internal Parameters — Last Seconds’ Data Cancel
FnableMisable/Analogue Output)

This digit (0, 1 or 2) determines whether the Last Seconds’ Data Can-

cel

or the Analogue Cutput special function is activated. Each digit,

with its effect, is given below.

g

1:

2:

Last Seconds’ Data Cancel special function is not activated
Last Seconds’ Data Cancel special function is activated.

The Analogue Output special function is activated. This special
function is for use with the sound level meter connected to Level
Recorder Type 2317 (see section 5.4).

At the end of consecutive preset measurement periods, a voltage is
transferred to the DC output of the sound level meter. This voltage
is proportional to the L,, for the measurement period in question,
and is plotted on the Type 2317 (see Fig.3.13).

If there is an overload during a measurement period, the DC volt-
age increases by 5V. This appears as an abrupt spike in the plot of
the L., and occurs immediately before the affected time period.

If there is no overload during a measurement period, the DC volt-
age drops to zero. This appears as an downward vertical line in the
plot of the L.y, and oceurs immediately before the affected time
period.

gt
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3.18. Plot of L., vs. time. The paper speed on the 2317 Level Recorder is set to
1mm/s and the Preset Time on the 2231 Sound Level Meter is set to
1minute




3.15. Special Functions

Internal Parameters ~ Analogue Display:

This digit (0 or 1) determines whether the normal display (see section
3.14) shows RMS values or Peak values. Each digit, with its effect, is
given below.

¢ : RMS values displayed.
1 : Peak values displayed.

Internal Parameters - Last Seconds’ Data Cancel
(Number of Seconds)

This digit (0 to 9) determines the amount of data, in seconds, that the
sound level meter excludes from measurement calculations.

If, for example, you key in “5”, the sound level meter does not take the
last five seconds’ data into account when calculating measurement re-
sults. If, however, you key in “0”, the sound level meter takes all mea-
surement data into account. This function is especially useful if, when
you are making a measurement, some unwanted sound ocecurs (for ex-
ample, a barking dog).

Note: The Last Seconds Data Cancel special function works enly if
the pause condition is entered manually (i.e. when you press
It does not work when the sound level meter enters the pause con 1t1on
automatically (at the end of a preset measurement period).
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3.15. Special Functions

3.15.8, Erase Store

999 will erase all stored data

Fig. 3.14. Erase Store: display and codes

The Erase Store special function, identified by “E” followed by three
digits (see Fig. 3.14), erases all stored measurement records. The current
record marker will be set to 81 upon starting a new record. Only the
digits ¢ 9 9 have any effect. Before using this special function, preserve
important measurement records by writing them down, printing them
or transferring them to a computer.
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3.15. Special Functions

o
.

Using “Erase Store”

1. Select the Erase Store special

function (see section 3.15.2).

2. Switch Load/Run to “Load”.
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3.16. System Functions

3.16.1. What are the System Functions?

To understand the systemn functions, it is useful to equate a floppy

disk with an application module, and a computer with a sound lavel me-
ter. The disk delivers a particular program to the computer; the appii-
cation module delivers a particular program to the sound level meter.
The computer’s in-built operating system ensures that the diskk pro-
gram is loaded and working correctly; the sound level meters in-built
system functions ensure that the application module’s program is load-
ed and working correctly. The system functions also control general ser-
vice routines:

B Digital Interface routines

B Display routines

& Tables

& Clock/Calendar

B Generally used calculation routines

You can access, and change, some of the System Functions by using

the pushkeys of the sound level meter. If you remove the front plate,
you will see the logos referring to these System Functions, which let
you do the following:

SY-~1 : Show the communication menitor

8Y=-2 : Show the date and time

SY~3 : Change the date and time

8Y -4 : Show the alarm: preset start time of measurement
(not used with Application Module BZ7110)

sY =5 : Change the alarm: preset start time of measurement
{not used with Application Module BZ7110)

SY-46 : Store a set-up

SY -7 : Select a communication monitor

SY~8 : Check and change the Special Code (choice of lan-
guage for output text)

SY -9 : Restart the sound level meter
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3.16. System Functions

3.16.2. Selecting a System Function

1. Remove the front plate from
the sound level meter.

2. Switch Load/Bun to “Load”.

3. Press
The display shows S¥ ~ 1.

Use the pushkeys marked ¥ to
- to select the System Func-
tion that you want.

For example, if you want to
use “Special Code”, press &
in which case S ¥ - 8 would
appear on the display.

5. Switch Load/Bun to “Run”.

The display shows the desired
gystem function.

Mote: Exiting System Function has the same effect as pressing Re-
set All (see section 3.11).
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3.16. System Functions

3.16.3. The System Functions Themselves

Monitor (sY - 1)

Accesses the chosen monitor — see Select Monitor (8Y-7). The dis-
play shows M ~ M o, indicating that the sound level monitor is ready to
eomnunicate with a computer (see section 4.3.1). If you obtain this
display by mistake, and have no computer with which to control the
sound level meter, then switch off the sound level meter and turn it on
to continue with your measurements.

Show Time (8Y -~ 2):

Shows the date and time. The display automatically shows sequentially
and continuously the year (1991), the month and day (07 . 10), and
the time in hours and minutes (1 4 : 55). Each display is shown for
about one second. Press | i

Set Time (SY - 3):
Lets you change the date and time. The display first shows the year

(Yyyy)

1. Use pushkeys 8 to ¥ to key in the correct year (if the displayed

year is correct, ignore this step).

The digits are shifted along the display from right to left, thereby
allowing corrections to be made.

2. Press !
The displays shows the month and day (MM .DD).

3. Follow the same procedure for the month and day and then for the
time ( HH : MM).

Show Alarm (SY - 4) and Set Alarm {SY - 5);
Not used with Application Module BZ7110.
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3.16. System Functions

Store Set-up (SY - 6):

When you load the sound level meter with a module, the parameter
values revert to default settings (see section 2.5). These settings might
not be the ones you use frequently. Store Set-up stores desired set-
tings, and these will be the default values the next time you load the
module, if you load it in a slightly different way — see below. Loading
the module in the normal way, loads the normal default settings.

When you have selected Store Set-up (see section 3.16.2}, the display
shows 8-8T, which means that the current parameter values are stored
in the memory of the sound level meter. For Module BZ 7110, the set-
tings of the following parameters are stored:

B K-Factor

B Special Funetion

B Preset Time

B Time Weighting

& Frontal/Random

B Frequency Weighting

B Full Scale Deflection (FSD)
& Displayed Parameter

To obtain these settings whenever you load a module:

1. Switch Load/Bun to “Load”.

and keep pressing it.

3. Switch Load/Bun to “Run”,

Wait until 8 —~ L.O appears on the display, confirming that the de-
sired set-up has been loaded.

4. Stop pressing !

After a couple of seconds, the display will return to normal. The
stored parameter values will now apply to your measurements.
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3.16. System Functions

Select Mondtor (8Y - 7):

Use this function to check that you are using the correct interface
meonitor when interfacing the sound level meter with a computer. When
you have chosen Select Monifor, the sound level meter displays

MO - #, where “#” is either 0,1 or 2 (MO ~ 1 is the default display).
The meaning of the numbers is as follows:

MO -0 : Alternative monitor (identical with monitor in earli-
er versions of the Type 2231)

MO ~ 1 : Default monitor (the one you need)

MO -2  : External monitor (for future purposes)

If the display does not show MO - 1:

2. Press 5
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Press pushkey & to change the display to MO -~ 1.

The display shows W — M1, confirming that you have chosen the

correct monitor.
Press Taiten again.

The display, after a couple of seconds, reverts to normal.




3.16. System Functions

Special Code (SY - 8%

This function defines the language of the text contained in output
data. Six languages are available. An example Spanish print-out is
shown in Fig. 3.15. Section 3.15.3 shows examples of print-outs in
English.

After selecting Special Code, the display shows 0 00 0. This is the
default cede, and means that output text will be in English. Only the
digit on the right is relevant. The remaining digits are for future use.
The codes are as follows:

: English
: German
: French
: Spanish
: Ttalian
: Russian

OO0 o0
COOo0OO0OO0O
COO0O0COo
[P~ VR L e |

Selecting the language of a print-out

numberc; for exampie to obtain a French output, pres

The digits are shifted along the display from right to left, thereby
allowing corrections to be made.

2. Pressi

The display will revert to normal

Note:

B If the right hand number in the special code is greater than 5, the
output text will automatically be in Russian.

B The transferred codes are standardized national 7-bit codes. For
each output format, the transmission starts with control codes so as
to establish the proper code tables in Graphics Printer Type 2318 (see
section 5.1}

Restart (SY - 9):

This function tests the display before resetting all displayed parame-
ters (see sections 3.1 and 3.11). The function also offers a quick way of
exiting the System Functions if you have entered them by mistake.
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3.16. System Functions

MOGELD 2231
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Fig. 3.15. Spanish print-out in Format Number 1
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3.17. An Example Measurement

3.17.1. Introduction

This section guides you through a typical measurement using Integrat-
ing SLM Module BZ 7110, Before you start, do the following:

1

W

I

Load the module with Module BZ7114.

Mount the BZ7110 front plate on the sound level meter.
Set the Load/Run switch to “Bun”.

Set the Pol. Voltage switch to “0V”.

Set the Ext. Filter switch to “Out”.

Set the Power switch to “On”.

3.17.2. The Measurement Procedure

We shall now go through a simple measurement procedure, covering the
following objectives:

Changing certain measurement parameters.
Serolling through the displayed parameters.
Storing records automatically.

Entering a preset time.

Starting a series of measurements.
Recalling measurement records to display.

Stopping measurements.
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3.17. An Example Measurement

Changing
Measurement
Parameters

Scrolling
Through
Displayed
Parameters

74

. Repeat step 2 and stop pressing B

. Press ¥re

. Stop pressing

. Press BSD.

S

The display shows 120 . 0, which is the default
FSD,

The display shows 110. 0.

You have now changed the FSD to 106.0.

T -

The display shows A, which is the default Fre-
quency Weighting,

e while pressing

The display shows C. You have now changed the
Frequency Weighting to “C”.

. Press Displayed P

The display shows
played Parameter,

SPL, which is the default Dis-

once while pressing
Bispl

The display shows LEQ.

The display shows the carrent L.

. Repeat steps 7 and 8 for all the displayed param-

eters through to PEAK, and then return to SPL.

There are eleven displayed parameters in all.




3.17. An Example Measurement

Storing 10.
Measurements
Automatically
11,
12,
13
14.
15
Intering a 16.
Preset
Time

18.

19,

Press Special

The display shows D, ¢ : 00, which is the default
Special Function.

Press Seiatﬁé‘as} : &

once while pressing

The display shows 8. 0: 00 for a couple of sec-
onds. This is the Store Record special function.

Switch Load/Bun to “Load”.

Press Spec

The display shows and continues to show
$.0:00.

The displays shows 8.2 : 01, This means that a
measurement will be automatically stored at the
end of a preset measgurement period (Mode 2 in
the display), and that the first record will be re-
cord number 1 (01 in the display).

. Bwitch Load/Run to “Run”.

Press Pause.

. With Load/Run switched to “Run”, press

The displays shows 00 : 00, indicating that the
Preset Time is currently 00 hours 00 minutes.
Press and keep pressing &;.

The display shows 00, indicating that the sec-
onds part of the Preset Time is also G0.

Press & then §.

The display shows 30, indicating that the sec-
onds part of the Preset Time is 30
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3.17. An Example Measurement

Starting
Measurements

Recalling
Records to
Display
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20.
21.

22.

23.

24.

25.

Stop pressing 8.
Switch Load/Bun to “Run”.
You have set the Preset Time {o 30 seconds.

Press Ra

The sound level meter starts making measure-
ments. The value on the display is the SPL, which
you chose as the displayed parameter in step 9.

Press ¥

The display shows the “seconds” counter.

Stop pressing Elapsed Tine

At the end of every thirty seconds, the sound lev-
el meter will store its measurement results. A new
measurement begins every thirty seconds, with nio
loss of data between measurement periods. The re-
cord number of the first record will be 01, that of
the next §2, and so on, automatically increasing
by one. The maximum number of records that

can be stored is 99. We recommend that you let
the sound level meter store measurements for ten
minutes.

¢ and &

et

: at the end of the ten minutes.

The display shows 8.2 : 21, indicating that the
mode number is 2 and that the next record num-
ber to be stored will be number 21. Twenty
records have thus been stored (two each minute for
ten minutes).




3.17. An Example Measurement

28, Press Se

29.
30.
31.
32.

v show&: RE‘. 0 0. The space occupied

1
hy “00” is the number of the record that you want
to recall to display.

Switch Load/Run to “Load”.

Press {

Press # then ¥ to recall record number 01.

Switch Load/Run to “Load”.

The display shows R No (Record Number). So
the current displayed parameter is the record
number; in this case, record number 61
{(RE:01).

'ter pushkeys to locate a

pdrtmuldr displayed parameter.

The parameters that can be viewed with the Re-
call to Display spe(nal function are as follows (in

“downward”

R HNo
ELT
TIME
LEQ
SEL
UNR
OVER
OV
MINL
MAXTL
MAXP
§E-U

order, using Sek

: Record Number

: Elapsed Time

: Measurement start time
: L,

: So?md Exposure Level

: Underrange %

: Overrange %

: Overload %

: Minimum sound level

: Maximum sound level

: Maximum peak level

: Set-up {e.g. Fast Frontal “A”)
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3.17. An Example Measurement

78

35. Us

36.

38.

., Beleclor & and
pushkeys to display

R No.

Use the S@ iy & to obtain other record num-
hers, and r call their contents to display by follow-
ing step 34.

. Press BExitBocall when you are finished with

the Recall to Dhsplay special function.

The display returns to the pause condition, as it
was just after step 26.

Switch Power to “Off”.




3.18. Display Messages

M-Mo

No application moedule inserted:

No module inserted and no application software in
sound level meter memory during attempted loading of
module.

Application module software not yet stored:
No application software stored in the sound level me-
ter memory.

Error in software copy:

The application software stored in the sound level
meter contains an error. Re-load with Integrating SLM
Module BZ7110.

External monitor not suitable:

Communication monitor (MO -~ 2) chosen - this
menitor is reserved only for future purposes, Choose
communication monitor MO — 1.

Back-up battery low:

Not enough power in back-up battery for sound level
meter memory (see section 2.2). Reset certain parame-
ters (e.g. the Real Time Clock and the selected Moni-
tor) as indicated on the display.

Monitor:
Monitor program is enabled and sound level meter is
set up to communicate across the interface.
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3.18. Display Messages

¥ f——

MO-1

REF

80

Application module number:

Shows identifying mumber of the application software
at the end of a successful loading, or when you press
“Module No. 11” while the Load/Run switch is set
to “Run”.

Ready to load module software:

No application software stored in the sound level me-
ter memory. Sound level meter ready to receive goft-
ware from the inserted application module.

Monitor number:
Displayed when you use Select Monitor System
Function,

Overrange:

The level of the sound reaching the sound level meter
is above the current measuring range. Set FSD
accordingly.

Reference signal activated:
The internal reference signal, 94 dB at 1000 Hz, is ac-
tivated. To deactivate it, select an appropriate FSD.

Current set-up loaded:
Stored set-up successfully loaded..




3.18. Display Messages

o

HEPw

dkh k

-

plus T

Store set-up:
Current set-up has been stored in the memory of the
sound level meter.

Underrange:

The level of the sound reaching the sound level meter
is below the current measuring range. Set FSD
accordingly.

Confirmeation of monitor number:
Confirmation of communication monitor after selec-
tion with 47 System Function,

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

Battery too low for accurate operation:
Flashing “BAT” with constant ¥. Replace batteries.

Selected value outside allowed range:
The requested parameter is cutside the allowed range.
For example Preset Time > 99h 59min 59s.

Overload ocourring:
The level of the sound reaching the sound level meter
is overloading the instrument’s cireuits.

Overload has occurred:
The mstruments circuits have been overloaded during
the measurement (i.e. since the last Reset All),
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4.1. Introduction

The software in Module BZ7110 containg a communication monitor
which lets you control the sound level meter from a computer, using
simple commands. The communication monitor also checks for errors
in syntax and range, and will inform you of these.

To interface the Type 2231 and a computer, you need a computer
which has a RS -232 interface port and suitable communication soft-
ware: BK-LINK version 2.0 (available from Briel & Kjzer), Procomm or
similar. To connect the sound level meter and the computer, you need
Interface Module ZI910} and Interface Cable AO 0335 (see Fig. 4.1).
Interface Module Z19101 allows communication at baud rates of 110,
150, 300, 600, 1200, 2400, 4500 or 9600, The sound level meters default
monitor MO — 1 can handle any of these rates (gee section 5.2.2).

Cabie AQ 03356
(inchded with 21 9101}

Interface Module

i zioor

Sound Levet Meter
2231

Personal Computer

292865/ 1e

Fig 4.1, The Type 2231 connected to ¢ computer

Note: The Type 2231 can “echo” the command signals, but only if the
alternative monitor MO - 0 is used. The alternative monitor can handle
baud rates of up to 1200.
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4.2. Connecting a Computer
to the Sound Level Meter

WARNING! When connecting the sound level meter equipment to a
computer, switch both pieces of equipment off. If you do not do this,
the equipment could get damaged.

1. Set the Interface Module 218101 switches fo their desired position
{sce section 5.2).

2. Insert the interface module into the interface socket at the back of
the sound level meter.

‘3. Insert the interface module’s 5-pin plug into the 5-pin socket on In-
terface Cable AQ 0335, making sure that the red dots on the plug
and socket are aligned.

4. Connect the 25-pin plug on A0 0335 to the communications port at
the back of the computer.

5. Check the Monitor system function (see section 3.16.3) to make
sure that you are using the correct commumnication monitor

{(MC - 1.

6. Configure the computer software as follows:

COM : 1 Gf Port T is used)
Baud Rate : as on 219101
DataBits )

Parity : None

StopBits !
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4.3. Using the BZ 7110

Communication Monitor

4.3.1. Starting the Monitor

. Switch Load/Bun to “Load”.

Press V16 _
The display shows 8Y - 1.

. Switch Load/Bun to “RBun”.

The display shows M - Mo, and the computef screen shows:
2231 MONRITOR

This indicates that the System Monitor 1s in operation.

. Type P {Enter) on the computer keyboard (the “P” must be up-

per case).
An asterisk appears on the computer screen:
*
This indicates that the BZ 7110 monitor is in operation. You can

now control the sound level meter from the computer keyboard. The
commands needed to do this are given in Table 4.1.
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4.3. Using the BZ 7110
Communication Monitor

Note:

B The screen error message ERR — 8 indicates a syntax error (you
have incorrectly keved in a command). The screen error message
ERR — R indicates a range error (the values you have requested are
outside the range of the instrument). In both cases, respond by en-
tering the correet command. ERR — R can also appear if the sound
level meter is not sufficiendly powered by iis batteries. In this case,
disconnect the sound level meter from the computer, and insert new
batteries.

B If communication between the sound level meter and the computer
fails, check that:

e all cable connections are secure
® the software is properly configured (see section 4.2)

¢ the baud rate on Interface Module Z18101 matches that in
the software configuration (see sections 4.2 and 5.2.2)

® you are working with the BZ 7110 commumication monitor,
MO -1 {see section 3.20.2 for Select Monitor)

If communication failure persists, contact your local Briel & Kjer
representative.
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4.3. Using the BZ 7110
Communication Monitor

4.3.2. BZ7110 Monitor Commands

. = Type a space
# = Type a number
¢ Enter > commands

Abbreviated }
Command Funciion Response

B Battery Test OK, OK-NIl or ERR-B {Note 1)
EL Read Elapsed Time HH:MM:SS
ERA Erase Store * {Note 2)
EXL External Filter Linear # {Note 3}
EXS Externai Fifter Step # (Note 4)
A Set Frequency Weighting "A" *
FC Set Frequency Weighting “C” *
Fi Set Frequency Weighting “1" * (Note 5}
Fl Set Frequency Weighting "L * {Note B)
Ko fft Set Migrephone K-Factor *
Lo .# Read iy, Value
MAP Read Max. Peak Level Valze
Wt Read Min. AMS level Value
ML Read Max. RMS Level Value
PA Pause Counter Number of pauses
PR R Set Preset Time HH:MM:SS
R Run (start measurement)
RG Run Continue (continue measurement)
RCP Run Continue Pause Note 7
RE _#_## Recali Record Chosen record

Format No.# and Record No.g#

in chesen format

TO33680:

Table 4.1.41) BZ7110 Monitor Commands

0

87




4.3. Using the BZ7110
Communication Monitor

- @ TYpe a space
# = Type a number
¢ Enter > commands

Abbreviated "
Command Function Response

RG_..# Set Measuring Range #* {Note 8)
SE Read Sound Exposure Level Value
SiF Set Sound incidence Frontal w
SR Set Sound Incidence Random *
SPF_ D4 Set Special Functicn: Bigital Output *
SPE__D# Set Special Function: Digital Output *
SPF.L_S##H Set Special Function: Store Record *
SPE...Sy## Set Special Functien: Store Record *
GPF_ % #4## Set Special Function: Internal Parameters | %
SPE__ ¥ gt Set Special Function: Internal Parameters | &
Tl ) Set Tempiate for Format 8 See Temptate ¢command list
TF Set Time Weighting Fast *
Tl Set Thnme Welghting Impulse *
TS Set Time Weighting Slow *
TY g Cutput Format 3 (Working Area) Note &
WR Read Real Time Clock {Watch Read) YYYY-Mus-DEB HH:MM:SS
WW_YYYY-MM-DD_HHMWESS Set Real Time Clock (Watch Write) YYYY-MM-DD HH:MM:5S
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Table 4.1.42) BZ 7110 Monitor Commands




4.3. Using the BZ7110
Communication Monitor

Note 1: NLL means “Near Low Level”. ERR~B means that the bat-
tery is not supplying enough power for operation.

Mote 2: The ERA (Enter) command erases all stored records.

When you use this command, the computer asks if you are sure that you
want to erase the records (SURE ¥ /N7?). Press (¥} (Enter) to

erase all records. Press (N ) {Enter) if you do not want to erase the
records. In both cases, the BZ7116 monitor prompt (“*”) will return to
the screen.

Note 3: For use with 18 ~14 Octave Filter Set T'ype 1625: moves the
centre frequency on the filter set one step up.

Mote 4: For use with 15~ Octave Filter Set Type 1625: moves the
centre frequency on the filter to Lin.

Note B: The lower case “1” in the command setls the Frequency
Weighting to Linear.

Note 6: The upper case “L” in the commmand sets the Frequency
Weighting to All Pass.
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4.3. Using the BZ7110
Communication Monitor

Note 7: The RCP (Enter) command enters the sound level meter
into the pause condition and transfers control to the pushkeys of the
sound level meter.

Note & The “#” in RG_# indicates the following (also see section
3.7, Table 31X

RGO..... 60dB FSD*

RG1..... 70dB FSD*

RG2..... 80dB FsD*

RG3..... 90dB F5D*

RG4......100dB F8D*

RGS......110dB FSD*

RG6......120dB FSD*

RGT....... {REF) Internal reference signal
* Plus currently selected K-Factor
Note 9: The TY _# (Enter) command reads out data from the
working area in the memory ~ that is, the last measured results or the

last stored results will be read out, The data will be in format “#”
{(where # =1 to 8)

4.3.3. Format 8

Format 8 (see section 3.15.3) lets you define what pararneters will be
output from the sound level meter, and in what order they will be out-
put. You can also choose how these parameters should be separated,
useful in formatting data for different types of spreadsheet program.
Each of the available parameters 1s allocated a number, as shown in
Table 4.2,
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4.3. Using the BZ 7110
Communication Monitor

# Data # Data
1 | Record No. ## (Note 1) 13 | MinL
21— 14 | SEL or IEL indicator (Note 2)
3 | Date (YY-MM-DD) 15 | SEL or IEL Vaiue
4 | Time (HH:MM:SS) 16 | Ly, or Ly Indicator (Note 3}
5 | Microphone K-Factor 17 | Leg OF Ly, Vaiue
6 | Frontal/Random 18 | Error (¥ = Error)
7 | Preset Time (MM :MM:S5) 19 | Overload
8 | Time Weighting 20 | Overrange
g | Frequency Weightling 21 | Underrange
10 | Measuring Range 22 | Elapsed Time (HH:MM:55)
i1 | MaxP 23 | Pause Counter
12 | MaxL
TOIREGE

Tabie 4.2. Number codes used in Format 8

After you have defined and entered (Enter) the parameters for For-
mat 8, your choeice for this format will be retained until the BZ7110
meodule is re-loaded. To eheck the contents of Format 8, use the
TY__ 8 (Enter) command (see table 4.1).

Note 1: The record number of the data in the working area - the last
measured results or the last stored results.

Note 2: “SEL” with Slow and Fast time weightings. “TEL” with [m-
pulse time weighting. See section 3.8,

Note 3: “L_," with Slow and Fast time weightings. “L;,” with Im-
pulse time weighting,
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4.3. Using the BZ7110
Communication Monitor

Using the Numbered Codes in Format 8:

When you use Format 8, note the following points, They refer to the
ways in which vou can detail the parameters you want to be contained
in the output.
Typing in the numbers:
If you type:

T(8,4,5,6,11,16) (Enter)
the following parameters appear {see Tabie 4.2}

Date Time K-Factor Frontal/Random MaxP L.,

Using a dash:
if you type:
T(3-6,11,16) (Enter)

exactly the same parameters appear, so you can use a dash to indicate
that all numbers between two numbers should be included in the tem-
plate (le. “3-6" = “3,4,5,6").

"The order of the numbers:
If you type:
T(16,11,6-3) {Enter)

you obtain the same parameters in reverse order; so the order in which
vou type the numbers determines the order in which the parameters ap-
pear on the computer screen.

MNote: If you load Application Module BZ 7110 and then use Format 8
without defining the parameters in the template, the following four pa-
rameters are output: MaxP, Maxl.,, L., and Elapsed Time. Thus,

the default Format 8 corresponds to (12, 15,17, 22) - see Table 4.2. The
parameters will be separated by a comma,
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4.3. Using the BZ7110
Communication Monitor

Separating the data in Format 8;
If you type /, at the end of the list of parameters:
T(84,56,11,16/,) (Enter)
the parameters are separated by a comma:
Date, Time,K-Factor,Frontal/Random, MaxP, L,
The default data-separator is a space, which is obtained if you do not

include “/” at the end of your template hist {(as in the three examples on
the previous page). Other data separators are given in Table 4.3.

Data-separator Effect
None (default) A space between data
Character Chosen character will separate data
0 “CR” + "LF”
1 “CR”

TORIGFGEG

Table 4.3. Data Separators

If you therefore type :
T(3,4,16,11/0) (Enter)
the parameters are transmitted and/or displayed as follows:
Pate
Time
L

eq
MaxP

Note: “CR” means Carriage Return. “CR + LF” means Carriage Re-

turn and Line Feed {each item of data is on a separate line, as in the ex-
ample ahave).
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5.1. Graphics Printer Type 2318

The Graphics Printer Type 2318 is a compact, battery-operated prinder
for generating on-the-spot records of measurements. With its supplied
Interface Module Z10054 it offers tabular and graphical print-outs of
data sent, to it from measuring instruments with a RS -232 serial
interface.

The Type 2318 (with Module Z10054) is particularly well suited for use
with the Modular Precision Sound Level Meter Type 2231. Both can be
hand-held yet, when used together, produce all the data, storage facili-
ties and documentation that you need. For details on how to use Graph-
ics Printer Type 2318, see its instruction manual. Fig 5.1 shows the
sound level meter connected to the graphics printer via Interface Mod-
ule Z19101.

i
[] CGraphics Printer

Sound Leve! Meter
2231

5-pin LEMO piug
connecis here

BE28G2 e

Fig 5.1 The Type 2231 connected to Graphics Printer Type 2318
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5.1. Graphics Printer Type 2318

With Module BZ 7110, data can be cutput to the Type 2318 in five for-
mats. See section 3.15.3 for examples of these formats in English.

With the Type 2318 you can also obtain print-outs in German, French,
Spanish, Italian and Russian. This requires you to change the Special

Code system function (section 3.16.3 gives details about this, and also

shows an example print-out in Spanish).
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5.2. Interface Module 219101

WARNING! Switch off the sound level meter and all other instru-
ments before connecting Interface Module Z19101. If you do not do this,
electrical damage to the instruments could result.

5.2.1. Interface Module Description

Interface Module Z19101 (see Fig. 5.2) lets the Type 2231 communicate
with other devices which have a RS ~232 gerial interface (for example,
Graphics Printer Type 2318 or a personal computer). It conforms to
the Briiel & Kjeer Serial Interface Standard (B & K-5I) and connects to
the back of the sound level meter in the same way as Integrating SLM
Module BZ7110.

The interface module is fitted with a 5-pin plug, which is intended for
use with Graphics Printer Type 2318 (see section 5.1 and the instruction
manual for the Type 2318} and other compatible printers. Supplied

with the interface module is an Interface Cable AQ 0335, which lets the
interface module be connected to a female 25-pin D-type connecter,
which is commonly found on equipment that has a RS-232 or V24 in-
terface. Chapter 4 gives more details on using the sound level meter
with a computer.

Fig. 5.2. Interface Module ZI9101
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5.2. Interface Module 219101

5.2.2. Baud Rate Settings

The rear of the interface module has a small multi-switch with a print-
ed guide to the baud rate settings. Fig. 5.3 shows the switch setting for
the Type 2231 and a baud rate of 1200 baud without echo (the nter-
face module will have this setting when you receive it from the factory).
All switch settings are listed in Table 5.1.

Switches set for Baud
Rate of 1200, with £Echo
off {other Band rates available)

D!G1|

RN
OaaaRaar

1

o

Set these switches fike
this whenever you use
Module Z1 9101 with
the Type 2231

F122452

Fig. 58.3. Interfuce Module multi-switch settings for Type 2231, 1200 baud, echo off
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5.2. Interface Module Z19101

SWITCH

5

6|7|8|9

SLM
Type/
Aode

2230
Data-log

1

FORMAT

2230
PC control

2230
Printer

2233
Printer

2231

Baud
Rate

110

150

300

f= 2 B

600

800G

1200

— DI O O O

2400

o

4800

OO A ] OO
oy

9600

-t
—

Eche

On

e 30 [ G [T (Y

Off

1

Table 5.1, Interface Module ZI9101 switch settings

02021689

Note: Baud is a rate of digital information transfer, equal to I bit per
second). The higher the baud rate, the quicker will be communication

between two digital devices,
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5.2. Interface Module ZI19101

5.2.3. Interface Specifications

The Britel & Kjser Serial Interface (B & K -SI) is structured eclose to the
EIA Standard RS -232 (equivalent to CCITT V 24) and, when fitted
with the interface module, the sound level meter can communicate

with almost any equipment whose interface conforms to these standards
(see section 5.3). The main difference between B &K -5l and RS -232

is that the B & K interface uses lower signal voltages, thus reducing
power consumption. See section 8.6 for more details on connecting the
sound level meter to KS -232 equipment.

The following specifications apply to B& K-SL

1 Start Bit

8 Data Bits

1 Stop Bit
No Parity Bit

B&K - 8t R&~232-C
Cennector 5 Pin LEMO (Z{ 9101) Not specified.
or 25 Pin “D"-Type 25 Pin *B" ~ Type
(ZI 8101 with AO 0335) generally used
Signal Voltage Level \ ;
(Open-circuit Load) + 5V (Nominal} +12 V {Nominal)
(Max. Load) Min. at Sender 2V Min. at Sender =5V
* Min. at Receiver =1V Min. at Receiver =3V

TOROZRGE!

Tuble5.2. B& K-SI and RS ~232 comparisons
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5.2. Interface Module ZI9101

Mnemeonic Signal Name Pin No. Pin No.
(B&K - 81) {Z19101) (Z18101 with ADQ0335)
EXTC Externals Connecled 1 5+6+8
HS HMandshake 2 20
™D Transmitted Data 3 3
8G Signal Ground 4 7
RD Received Data 5 2
PG Protective Ground Screen 1
TO2024G8
Table5.3. Fin connections
EXTC

Externals Connecied

s
Handshake

™
Transmitted Data

P
Protective Ground

RD
Heceived Data

5G
Signal Ground

87085

Fig. 5.4, Pin designations for the 5-pin plug on Interfaoce Module 219101
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5.3. Filter Sets

If you want to make measurements which take only specific frequency
bands into account, use a filter set with the sound level meter. The fol-
lowing filter sets are compatible with the Type 2231.

B Octave Filter Set Type 1624
B Octave and ‘A Octave Filter Set Type 1625
B Infrasound and Ulirasound Filter Set Type 1627

For full details on the use of Filter Sets Type 1624, 1625, and 1627 for
frequency analysis with the Sound Level Meter Type 2231, please read
the Instraction Manuals for these Filter Sets, Fig, 5.6 shows Filter Set
Type 1625 attached to the sound level meter. The other filter sets are
attached in the same way.

Filter Set Type 1624

Filter Set Type 1624 has 10 oc-
tave band filters with centre fre-
quencies from 31.5 Hz to 16kHz,
and a “Lin.” position. Graphs can
be plotted with Level Recorder
Type 2317 (see section 5.4).

Fig. 5.5. Filter Set Type 1624
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5.3. Filter Sets

Filter Set Type 1625

Filter Set Type 1625 allows 14-0c-
tave band analysis (in 13-octave
steps) or octave band analysis (in
octave or l5-octave steps). The
centre frequencies for the octave
and 1B-octave filters are from
20Hz to 20kHz. The Type 1625
has 31 overlapping octave filters,
31 active 15 octave filters and a
“Lin.” filter. Graphs can be record-
ed and plotted using Level Re-
corder Type 2317. The recording is
fully automatic, and produces an
accurate recording in as short a
time as possible. The display of
the filter shows the centre frequen-
ey currently being used.

Fig. 5.6. Filter Set Type 1625 attached
to the sound level meier, Filter Sets 1624
and 1827 are attached in the same way
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5.3. Filter Sets

Filter Set Type 1627

Fig &7 Filter Set Type 1627

Filter Set Type 1627 has 6 filter
networks, together with a Lin. fil-
ter. The filter characteristics are

as follows:
TUi: 16kHz Ultrasound
weighting
Ulira: 12.5kHz Highpass Filter
Audio: 10Hz to 12.5kHz Band-
pass including U-Weight-
ing in accordance
with [EC TC29-169/WG16.
Infra: = 20Hz Lowpass Filter
Gi, G2 20Hz Infrasound

Weighting in accordance
with ISO/DIS 7196.

This filter set can make measurements in the infrasound and ultra-
gound ranges. It also uses the extended frequency range characteristics
of the Sound Level Meter Type 2231. The 2231 has an electrical fre-
quency range of 1 Hz to 70 kHz, With Microphones Type 4155 and
4165, use Adaptor UC5H265 (supplied with Filter Set Type 1627) for

low frequency applications.
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5.4. Level Recorder Type 2317

Level Recorder Type 2317 provides quick, accurate graphic plots of
measured signals sent to it from the AC and DC ocutputs of the sound
ievel meter.

Fig. 5.8, Level Recorder Type 2317

Figs. 5.9 to 5.11 give examples of recordings made with the Type 2231
and Type 2317. Fig.3.13 in section 3.15.7 shows a plot of L, vs. time ob-
tained with Level Recorder Type 2317. For instructions on how to use
the Type 2231 and Type 2317, see the instruction manual for the

Type 2317.
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5.4. Level Recorder Type 2317

BUDEONODONDROYROCoRODOND0D0 000N 00NORORECRNaDNRONOBOARD
-Level Briial & Kjmr Brisi & Kjeor
gB)
- 70
.................. e — :
.l X 7
£ PR, S pr
50 i A
7 b
f v
e L ¥
30
QP 0182 T 136 e sareas

Fig. 5.9. Sound signal recording using the AC output of the 2231 Sound Level Me-
ter. The AC Averaging switch on the 2317 Level Recorder is set to “Fast”,
and the Paper Speed is set to 3mm /s

QUOCUOGHOADs IO 00NDsROoNoD00DNa0gonNpaaoonooRaoto
Level Brizel & ¥joer Briel & Kimr
N pr— P A s
............. bk
&0
60
&n
.......... o4
40
“3p

OP (102 T ——p 41538

Fig.5.10. 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 “SPL”. Note how the recorded signal is
stepped in appearance. This happens because the DU output of the 2231
is upduated only once per second. Each step represents the highest sound
pressure level measured in the previous second

(I xR T s e e e e B s [ i e R B [ B B R B R R O il R i R wil R e e e O e [ S [ &
Level Britel & Kims Brisi & Kjmr
vel

7O

30
QP 0102

Fig.5.11. Recording of the same sound signal using the DC ouiput of the 2231
Sound Level Meter. The Time Weighting of the 2231 is set to “Fast” and
the Displayed Parameter is sei to “LEQ". The fluctuations of the recorded
signal are minimal because of the integration of the sound signal over the
measurement period

Tiftig wepn 561633
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6.1. Hints for Trouble-free Use

B When connecting the sound level meter equipment to another de-
vice, switch the equipment off. If you do not do this, the equipment
could get damaged.

# Handle the microphone carefully, and try to keep dust and foreign
objects off its diaphragm.

# Never touch the microphene diaphragm: if you have to clean it, use
(very lightly) a soft brush or cotton wool swab.

B Never attach the microphone with the sound level meter power on.

B Be very gentle when attaching a microphone, extension cable, input
stage etc. :

B Do not expose the sound level meter and accessories to excessive
damp, cold or heat.

B Make sure the batteries are in good condition. Leaking battertes can
damage the sound level meter.

B Keep the sound level meter stored in a dry place, preferably in the
special carrying case (Briiel & Kjeer order No. KE 0226).

B When storing the sound level meter for a long time, remove the
batteries.
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6.2. Service and Repair

The Type 2231 is a strong, resilient instrument which, with proper care
and attention as outlined in section 6.1, will provide you with many
years of reliable operation. However, if at any time you suspect that
the instrument is not working correctly, remove the batteries to prevent
risk of further damage. For repair, contact your local Britel & Kjeer ser-
vice represeniative. Under no circumstances should repair be attempted
by persons not spectally trained in the service of Bruel & Kjar
equipment,
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7.1. Specifications:

Sound Level Meter Type 2231

STANDARDS FULFILLED:

With Microphone Type 4155:

IBC 804 Type I and relevant sections of IEC 651
Typell

ANSI §1.4 ~ 1988 Typel

With Micraphone Type 4133 and Exten-
sion Cable AQO0027:

IEC 804 Type 0 ané relevant sections of IEC 851
Type 01 (references to Type 0 in these Specifica-
tions assume use of Type 4133 and AOC0627)

MEASURING RANGES:
With supplied microphene {Type 4155

Measuring Range
1 Lower limit Max. Upper limi
FsD for S/N ;)eak:3 for stgrals of
ratio =-5d8 levei crest {actor,
(A-waighting)® —10(2048)°
&6 24 73 53
0 24 83 £3
ai¢] 24 93 73
80 et 103 83
100 40 113 a3
10 50 122 103
126, 80 13% A3 13
1302 70 143 123
1402 80 163 133
1 F8D on quasi-analogue display TO2582GE0

e

Only with attenuator ZF 0020 employed

3 vages may diverge sightly from nominak value depending
onh icrophone Kg factor
A C i"inmi
[ A | ™
10
20
FSD 120 dB
N
T 50{ FSD 110 dB fosgdég
P FSD 1060 to 60 dB
2 100
o
i
=
E 200
500
1000 . " . " . .
-60 -850 —40 -30 -20 10 “FSD7 +10

Signal Level  dB
ast128

towest frequency for which the eror resuiting from nondinear
distortion generated between the sound pul and the signal
oulput s less than +1dB (and no overload is indicated). The
lowest frequency Is given as a function of the measured signat
leval.

FREQUENCY WEIGHTING:

“A" and “C” weightings in aceordance with
IEC 851 Type O

Linear {10 Hz o 20kHz)

All-pass (2 Hzto 70 kHz)

DETECTOR:

Characteristics: RMS and Peak in parailel
Linearity range: 70 dB

Pulse range: 73 dB

Crest faetor capability: 13 dB at FSD

TIME WEIGHTING CHARACTERISTICS:

T FT and “S” in accordance with TEC 651
Type 1 (Type )

“Peak™ rise time <b0us

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

SOUND INCIDENCE CORRECTION:

Frontal: Reference direction is perpendicular to
microphone diaphragm. Microphone corrected for
frontal incidence in a free sound fieid.

Random: Microphone eorrected for sound inci-
dence from random directions. The correction is
also valid for diffuse fields,

L.. RESPONSE TIME FOR CONSTANT
INPUT SIGNAL:
1 s after reset

WARM-UP TIME: <65

CONVERTIBEATY:
Leading: Enabled by module insertion: madule
removed after leading into internal memory HEv-
ery application module has its own front plate.
Capacity: 8 kbyte ROM for general routines, ta-
bles ¢te. 64 kbyte RAM for system, application
software and dats storage.
Battery back-up of RAM.
Interface: Via Interface Module ZI19101.

Open cirenit signal level: £ 5V

Min, send level: £2V

Min. receive level: 1V

DISPLAY:

Normal (Digital): 4 digits of 14 segments, lig-
uid crystal, 8 mm high, resolution 0.1 dB
Differential {Quasi-analogue): 60 dB scale
with 2 dB resolution for menitoring current SPL
(RMS)

Additional functions:

Overload oceurring: ©

Overload has occurred: *

Battery near low level: BAT flashing

Battery low: BAT flashing plus T (nen-resetiable)
Hrrors in loading module software
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7.1. Specifications:

Sound Level Meter Type 2231

REAL TIME CLOCK:

Displays year, date and time. Powered by back-
up battery when the seund level meter is
switched off Set by the Type 2231 pushkeys or
over the digital interface

AC OUTPUT:

Short circait protected; mini-jack secket
TFull scale: 1 VEMS

Full vange: 3.16VAEMS

Output impedance: < 1200

DC OUTPUT:

Short circuit protected; mini-jack socket
Full scale: 3V

Fall vange: 35V

Bottom scale: 0 V (50 mV/dB)
Overlead condition: 5V

Cutput impedance: <1000

EESET FUNCTION;

Reset All: Max/min. detectors, Le; SEL and
overioad detector are reset

Automatic reset occurs when certain key seftings
are changed

MICROPHONE:

Type: 1/2-nch Bricl&Kjer Prepolarized Con-
denser Microphone Type 4155
Nominal Sensitivity: 50mV/Pa
1 V/pa)

Capacitance: 15 pF

Windscreen effect: <0.9dB up to 10kHz
Polarization voltage: Selectabler 0V, 28V,
200V, Allows use of almost any microphone in
the Briel & Kjmr range.

K-Factor: Selectable: —60dB to +99dB. The K-
Factor is the ratio (expressed in dB} of the actual
microphone sensitivity to a reference sensitivity
of -26dB re 1V/Pa.

CALIBRATION:

By potentiometer adjusiment

Acoustical: With  Sound Level Calibrator
Type 4230, Pistonphone Type 4228 or Multifunc-
tion Acoustic Calibrator Type 4226

Flectrical: With internal reference source

{26dB re

110

REFERENCE CONDITIONS FOR
ACOUSTICAL CALIBRATION

{(AS ORTAINED WITH type 4230}

Type of Sound Field: Free

Reference Incidence Directiom: Frental {(per-
pendicular to microphone diaphragm)

Reference SPL: 9448 {re 20 yPa)

Reference Frequency: 1 kHz

Reference Temperatare: +20°C {+68°F)
Reference Measuring Range: 131¢dB FSD
EFFECT OF HUMIDITY (AT 40°C AND
1600 Hz):

<0.5 dB for 30%<RH<90%

EFFECT OF TEMPERATURE:
Microphone: -0.006 8B/C typically
Complete instrament:

<0.5dB {~10 ts +50°C (+14°F to +122°F))
Operating range:

-19 te +50°C (414 to 122°F)
Storage without battevies:
-20 to +70°C (—4 o0 158°F)
VIBRATION SENSITIVITY: 72dB max. at
40 Hz and 1m/s?

EFFECT OF MAGNETIC FINLIR
80 A/m (3 drsted} at 508z gives:
<26 dB (A} or <44dB(Lin)

ELECTROMAGNETIC COMPATIBILITY:
Complies with Class B cemputing device of the
American FCC (Federal Communications Cem-
misgsion} Rules.

POWER:

Batteries: Four 1.5V, LR6 or AAsize alkaline
hatteries {order no. QBO013)

Life: Approx. 8 hours

Mains supply: Maing Power Supplyv and Charg-
er ZG0254; includes a battery box with 4 re-
chargeabie Ni—Cd batteries

OVERALL DIMENSIONS AND WEIGHT:
370 % 85 x 47 mm {14.7 x 3.3 x 1.8 in)
1kg (2.21b) with batteries




7.2. Specifications:
Application Module BZ 7110

MEASUREMENT DATA:

The following daia can be viewed without
disrupting a measurement. All the data is
updated during measurements:

* SPL

® Loy (Lyw) * MinL
* S‘%‘L (IKL) + Max[.
< UNR* * MaxP
= OVR* = Inst.
« QVL* ® Peak

° K-Factor

= Preget Time

* Real Time Clock

¢ Elapsed Time

* Time Weighting

« frontal/Random

= Frequency Weighting

s Measuring Range (FSD)
+ Displayed Parameter

The following data can be output to a
printer or computer:

@ All data given abaove

* Record No.

* Date

e Error Indicator

® Pause Counter

¢ Reset Max./Min. Counter

#(iven as % of measurement thme.
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7.3. Ordering Information

Type 2231: ... Modular Precision Sound Level
Meter

Incindes the following accessories:

Integrating SLM Medule ... BAT11D

Front Plate
Prepolarized Condenser Microphone ...
20dB Attenuater
Windscreen .........
Tnput Adapior ... JJ2614
2.5mm Mini-Jack Plugs . (2 JPO213
Serewdriver ... QADLDL
Alkaline Batteries ...

. Typedl 55
... ZF0020
LAO237

OPTIONAL ACCESSORIES:

For Calibrating:
Sound Level Calibrator .
Pistonphone

Typed230
.. Type4228

For Transferring Data:
Interface Module ... 219101

For Printing Results:

Graphics Printer Type 2318

Interface Module ............... ZI9101
For Using with & Computer:

Terminal Soflware ... BE-LINK
For Frequency Amalysas'

Octave Filter Set . Type 1624
g -1 Octave Fﬂ'r.er Set .. Type 1625

Infrasound and Ultrasound Filter Set . Type 1627
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For Level Rﬁcordm.g
Lievel Recorder .

. Type 2317
Level Recorder. Cabie

o AODIT3

Other Accessories:

Carrying Case .. .. KEO0226
Portable .l‘rzpad ....... . UJA080L
Mains Power Supply and Charger . ZG 0254
3m Microphone Extension Cable ... AQ0027
Other Application Modules:

“Taktmaximal” ... BZ 7102
Frequency Analysis . ... BET103

Fvent Recording ... .. BETLOT
Reverberation Time .

Room Acoustics ... BZ7109
Loudness ...... BZ7111
Shart-term Ly oo BL7112

Caleulation ofe'ql;oudnesq
Building-acoustics ...
Statistical Analysis .

Humsan-vibration _BZT118

Contact your local Briiel & Kjeer representative for
details of all the current Type 2231 Application
Modules.




8.1. Choice of Microphone

Modular Precision Sound Level Meter Type 2231 can accommodate al-
most any microphone in the Briiel & Kjaer range, since the polarization
voltage it supplies is selectable between 0V, 28V, and 200 V. The stan-
dard microphone supplied with the sound level meter, Prepolarized Mi-
crophone 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 following applications, do not change the

microphone:

High-frequency, high-level sound measurements and model work.
s-inch Microphones Type 4135 and 4136 are ideal.

Verv high-frequency, high-level sound measurements, pulse
measurements and model work,

1g-inch Microphone Type 4138 is ideal. Being so small, Type 4138 is
especially suitable for situations which require a high degree of spatial
resolution or where space is limited.

Type ¢ Scund Level Meter.

l4-inch Microphone Type 4133, together with Extension Cable AGQ0027
enables the sound level meter to fulfil [EC 804 Type O and relevant sec-
tions of IEC 651 Type 0. This is possible because the frequency char-
acteristics 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.
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8.1. Choice of Microphone

Artificial Ear measurements,

Artificial Ears Type 4152 and 4153 use 1-inch Microphone Type 4144
and 12-inch Microphone Type 4134 respectively. These microphones
both require 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.

Measurements inside confined spaces,

Probe Microphone Type 4182 can be used for measurements inside the
ear and inside hearing protectors, measurements on sound insulating
materials, and measurements inside intricate machinery and small
ducts. It can also be used for short-term measurements at several hun-
dred degrees centigrade such as in oil burners, furnaces ete.

Of course it is not absolutely necessary 1o use the standard supplied
microphone with the sound level meter. However, before using any oth-
er microphone type, consult the Briel & Kjer Data Sheet “Condenser
Microphone Cartridges”, or the Briiel & Kjser Data Handbook “Condens-
er Microphones” to ensure that the microphone s suitable for your ap-
plication. Please note the following restrictions:

Type 4147 cannot be used with the 223 to measure sound down to
frequencies of 0.01 Hz, because the 2231 cannot provide the 10MHz car-
rier signal which must be modulated in order to detect such low fre-
quency sound.

Type 4184 is a weatherproof microphone unit, ideal for use in situa-

tions where a permanent cutdoor set-up is required. The Type 4184 is
used in conmection with Power Supply WB1196.
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8.1. Choice of Microphone

The directivity of the sound level meter (see section 8.3) is given
only for the standard microphone (Type 4155) with Input Stage

ZC 8020, Use of another microphone size will change these directivity
characteristics.

The Frontal/Random setting on the sound level meter (see section
8.2) must be set at “Frontal” for any microphone that is net a le-inch
free-field corrected microphone. The “Random” setting is valid only
for Le-inch free-field corrected microphones such as the Type 4155,
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8.2. Type of Sound Field

Linear Free-field or Diffuse Field?

Microphone Type 4155, the standard microphone for the Type 2231,
has a linear free-field response for 0° sound incidence. Under diffuse-
field conditions, you can obtain a linear response by correcting the mi-
crophone output. To do this, use the Frontal/Random pushkey {see
section 3.6} which lets you select the proper sound incidence correction
parameter, Fig, 8.1 helps you decide whether to use the “Frontal” or
“Random” sefting.

START )

Shouid
Comply to
Standards?

No

ANSI Frog Type of
Sound Fietd
Sound Sound Sound Sound
{ncidence incidence incidence Ingidence
“Random” "Frontai” “Frontal” "Random”
Type of Free Type of Free
Sound Field . Sound Field
Diffuse Ditfuse
Best angle Best angie
of ingidence of incidence
75° o°
Optimum Reduced Reduced Optimum Optimum
acouracy accuracy aceuracy accuracy accuracy

330351

Fig. 8.1. Flow chart to help you choose either the Frontal or Random setting
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8.2. Type of Sound Field

ANSI Standard:

B Select “Random” sound incidence correction

5, point the sou r in any
es
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ions, you can
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8.2. Type of Sound Field

Measurements Not Requiring Strictly
IEC or ANSI Standard Characteristics
(or Those of Equivalent National Standards):

B Select “Frontal” sound incidence correction under free-fleld condi-
tions or when you can locate the source.

B Seclect “Random” sound ineidence correction under diffuse-field
conditions or when the Sound Level Meter is moved around during
Lo, measurements,

Note:

B For each setting of Frontal/BRandom, there will be certain condi-
tions under which one setting will be less aceurate than the other. To
be as accurate as possible, follow the guidelines given in Fig. 8.1.

@ The Frontal/Random correction networks are valid only for Yb-
inch free-field corrected microphones. Select “Frontal” when using
other types of microphone with the sound level meter.

119




8.3. Instrument Characteristics
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8.3. Instrument Characteristics
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8.3. Instrument Characteristics
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Fig 8.7. Nominal “A” and “C” weighting frequency characteristics
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8.3. Instrument Characteristics
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Fig. 8.8. Eguivalent sourd pressure level when the complete sound level meter {back
facing down) is excited horizontally at 1ms™?

Reading in dB referred 10 continuous signal level
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Fig. 8.9. Response of the sound level meter rectifier to tone bursts of varying
characteristics
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8.3. Instrument Characteristics
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Fig.8.10. Typical O° free field frequency response of the complete instrument
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Fig. 8.11. Typical diffuse field frequency response of the complete instrument
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8.3. Instrument Characteristics
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Fig 8.12. 2281 noise floor in octave bunds
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Fig 8.13. 2231 noise floor in 1/3-octave bands




8.3. Instrument Characteristics
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Fig 8.14. Attenuation of the measured signal due io different extension cables
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8.4. Description of L., and SEL

Lo

L.y is the continuous steady state sound pressure level which would
have the same total acoustic energy as the real fluctuating noise over
the same time period. According to IEC 804, the A-weighted L,
should be denoted L, The measurement of L, is based on the equal
energy principle:

1
Ligr =10 Logiy — (
where,

Po

dt 4B

p(t) = the time varying sound pressure
po = the reference sound pressure (20 yPa)
T = the time interval over which the sound pressure is measured

SEL (Ly,):

Sound Exposure Level SEL (le. Ly, in accordance with IEC 804) ig
the constant level which if maintained for a period of 1 second would

have the same acoustic energy as the measured noise event, and is de-
fined as:

1 [T p@)
SEL = Lys = 10 Logiy — J:(p—)z dt B

0 p
where, ¢

T(}mls

SEL (Lg,) is related to Ly, by the following relationship:

SEL psd LEA,'{' e LAeq,'E‘ + IOlOglo(TI’TG) dB
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8.5. Connection to RS ~232
Equipment

The RS -232 standard was developed for connecting terminals (Data
Terminal Equipment: DTE) to modems (Data Communications Equip-
ment: DCE). Any equipment having a RS —232 interface must conform
to the standard for either DTE or DCE.

It is possible to connect two devices directly only if one conforms to the
standard for DCE and the other to that for DTE, as shown in Fig. 8.15.

DTE > DCE
{Tenminal) {Madem)

852186/ 1e

Fig. 815 DTE (terminal) -DCE

Modular Precision Sound Level Meter Type 2231 functions as a DCE
device and, when fitted with Interface Module 219101, can be connected
directly to DTE devices such as terminal or mierocomputers. For con-
nection to other DCE devices, some pin connections must be inter-
changed. This is done by using either a custom-built cable or a cross-
connection unit, as show in KFig. 816,

Cross-
DCE
oA — [ G— T

Unit

asziev/ie

Fig 816. DCE (2231) -Cross-Connection ~DCE
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8.5. Connection to RS -232
Equipment

The connections of the cross-connection unit should be as shown in
Fig. 8.17.

EGorg 5608

870088/1e

Fig 8.17. Connections in a cross-connection unit

Table 5.3 in section 5.2.3 gives details of the pin connections for Inter-
face Module Z19101.
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F

Pushkey Directory

(L) or (R} = Load/Run switch set to “Load” or “Run” for particu-

lar pushkey command.

Load/Run: Load - program accepts initial-

izalion commands. Run ~ program is executed,

ModuleNo.11: (L) - Load module sof§-
ware. (R ) ~ Display status of loaded software.

Test: Activates Display test.

K-Factor: (L) - Enter microphone K-fac-
tor. (R} — Display K-factor.

¥xit Recall: (R} — Return meter to nermal
operation from the Recall to Display mode.

Special Function: { L j — Eater special func-
tion code to modify standard program.
(R ) - Display status of special functions.

s (L) - Enter “seconds” of Preset Time. .
{R) - Displays “seconds™ of Preset or Flapsed
Time.

PresetTime: (L} - Set measurement time
{up to 100 hours). (R) - Display preset time.

+/-3 (L) — Select sign of K-factor.

Real Time Clock: Current time.
Elapsed Time: (R) - Time elapsed since
start of measurement.

0: (L) ~ Zero.

Selector &: (R} - Select next parameter
“up” in Time Weighting, Frequency Weight-
ing, Frontal/Random, FSD, and Displayed
Parameter functions.

Selector w: (R} - Ditto, except select the
next parameter “down”.

1: (L) - One.
2 (L - Two.

Digital Gutput: Start output of results via
interface module.

Fxt. Filter Out/Tn: Enable attached filter

Pol.Voltage: Select Polarization Voltage
OV, 28V or 200V) for attached microphone.

Fime Wi Check or select “Fnst” or “Slow”
Time Weighting.
3: (L) — Three.

Fr./Rdm {3 and 4): Check or select weight-
ing network for Frental or Random sound
fields.

Frequency Weighting: Check or select
“A”SCT, “Lan.” or “All Pass” Freguency
Weighting.

4: (L) - Four.

Analogue Bisplay: Select Normal Display
{Peals or RMS) or Differential Display (RMS
only).

B: (L} ~ Five.

TSI (Ref): Check or select one of 7 mea-
suring ranges or internal reference signal.

6: (L)~ Six.

Displayed Parameter: ~ Checlt or Select
Iisplay Function (SPL, Peak, Ly, ete.).

T (L) - Seven.

Pause: Idling mode: no updating of mea-

surement values, time or dose.

8: (1.} - Eight.

Reset All (8 and 9): (R) - 1dling mode; no
updating of measurement values, time or dose.

9: (Lj - Nine.
Reset Max/Min.: (R) - Resst only MaxP,
MaxL and MinL.

PowerOffOn: Switches Sound Level Meter
off or on.
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