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Safety Instructions

Please read these safety instructions carefullyhgadce sure that you un-
derstand them fully before you start operating@as Monitor M.A.C 2240.

APPLYING POWER
Before using the Gas Monitor, check that the abilanains voltage is
within the specified range of the instrument.

AVOID LIQUID CONDENSATION INSIDE THE MEASURING CHAM BER

Liquids must be prevented from entering the measurig chamber!

It is therefore important that warm, humid or satad gases are not drawn
into a cold measuring chamber because condensaitimtcur. In such a
measurement situation, one should ensure thatasesgre drawn through a
water-trap filter before they enter the Gas Monitor

The water-trap filter should be used in the immedé@nvironment of the
instrument to ensure that its temperature is neigdrer than in the measur-
ing chamber. In this connection, it is importantabthe Gas Monitor warm
up before starting a measurement.

Some gases may be absorbed by the water trappedtire filter. This @]
will reduce the gas concentration.

EXPLOSION HAZARD
The Gas Monitor M.A.C 2240 is not designed for asgotentially
explosive environments.

Never place and operate the instrument in areas wita potentially
explosive atmosphere!

When monitoring potentially flammable or toxic gades essential that:
the instrument itself is placed in a well-ventithrea outside the
potentially hazardous zone; and
a sufficiently long tube is connected to the gasrreoutlet on the
back panel so that the sampled gas is carried tavidne open air or to
an extraction and/or filtration unit.
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1. General Instructions
1.1 Indications

This manual has to be read carefully before switghin the instrument.
The instructions must be strictly adhered to.

Non-observance of these instructions may lead toeHoss of right to @]
claim for damages or warranty!

Meaning of signs used in this instruction manual:
Warning

@] X Indication of particular importance

@ : Avoid actions marked with this sign

CATCHWORDS appear in italics on the right hand margin

1.2. Transportation/ Storage/ Unpacking

During transportation please make sure that thiieurment is being pro-
tected against violent shocks or impacts. Trangpiort of instrument
should as a matter of principle only be made igioal cardboard box
containing shock absorbing elements. When stohagrstrument for a
longer period of time, it should be wrapped inaspt hood together
with a silica gel bag for protection against hutyidDuring storage or
transportation exposure of the instrument to teatpees below -10° or

higher than +60° C must be avoided.
TRANS
PORTATION
DAMAGES?

Immediately after unpacking the instrument sho@disually inspected
for external damage which might have been causéditaing transpor-
tation. In the event of such damage, the suppéisrtb be informed im-
mediately and the instrument must not be switchebdyoany means.



2.

Description of Gas Monitor M.A.C 2040

2.1 Instrument layout

2.1.1 Front view

Fig. 1 Front View

~NOoO O, WN P

mains switch

cover of activated carbon filter

device status display

LC-Display

measurement channel status display
pushbuttons (behind front panel) for instrurmsetup
interface USB-Stick (optional)



2.1.2.Rear View

9 5 10 11 14

Fig. 2 Rear View

1 CPU-Module 8 Power supply module

2 Reset-Button 9Service interface

3 Options-Module 10Gas outlet

4 Sensor-Module 11Gas inlet (1...3)

5 Tubing MG/MIF — Sensor 125as flow control indicator (optional)
6 MG/MIF-Module 13 SUB-D connector machine interface

7 Tubing MG/MIF — active. carbon filter 14 Power supply connector



2.2 Description of function

2.2.2 Description of sensor function

In Gas Monitors M.A.C 2240 a sensor is being uskitlwoperates on
the principle of

Infrared - Optoacoustics.

By means of which the physical quality of many gasereact to
electromagnetic waves (for instance infrared r&ybging exploited
as they respond to a single (or to several) wavgthgs) specific to

every kind of gas as well as absorb such energy.
PRINCIPLE

An infrared radiation source emits IR-radiatioraofide range of
different wave lengths. An optical filter permitgetpassage of
defined wave lengths of small band width from theiation source's
spectrum. This defined bandwidth is characterfstiche gas
component to be determined.

At this wave length the gas component will absétiyadiation. This
effect is converted into electric signals by a meag transducer.
The concentration of the gas component is beilugleded via
calibration functions filed in the Gas Monitor'snfiguration library.



2.2.3. Equipment Diagram (schematic)
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Equipment Components Diagram

Fig. 5



2.2.4 Description of equipment function

Main purpose of instruments type M.A.C 2240 isitieasuring of gas
concentrations in plants, workrooms and the amlaigritl.A.C 2240
instruments are equipped with between 1 and 3aaplsg inlets,
which may be controlled either automatically by gaglipment soft-
ware or by an external control unit (of an instalia or machine). Two
limiting values (alarm levels) for each measurihgrmel may be set
separately in correspondence to existing requirémen

For measurement of the gas concentration at teetsel measuring
channel the gas to be analyzed is being suckedhetsensor (active
sample extraction) by a built-in diaphragm pumpavidust filter and
the measuring gas tube. The valves installed ingstechamber are
being closed after there. During the measuringgssevhich lasts
about 10 seconds as a standard, a large numbstidfiual measured
data is being integrated. The resulting values stipwn the display
consecutively for comparison with the limiting valapplicable to the
actual measuring channel. After termination ofrtilesasuring
procedure the test chamber is being flushed wemt#w actual gas in
preparation for the next test sequence.

A complete cycle takes about 20 seconds as a sthrla evaluation
of the comparison: limit values vs. measured valakss place after a
certain delay preset by the equipment softwaregdeioto avoid incor-
rect readings eventually caused by momentary aBaitls of gas con-
centration.

In case the comparative evaluation shows values\bile given limit
the connected plant/machine control is being in&dry closure of a
measurement channel related potential free relatact The corre-
sponding optical LED indicator will signal "belownit” (green light).
Exceeding of the first preset limit will lead to @sion of contact
MOK(1..3V), the indicator signals “above first lihivith a yellow
LED. If the second limit is exceeded, no contacti{D..3H) is
closed, the indicator shows “above second limithvé flashing red
LED.

Quitting the measurement channel in this statecatise the monitor
to go to the alarm state, an alarm contact and¢alfacoustical alarm
being activated.

When switching from one measurement channel tother or from
any test channel to the stand by mode, a connestednal printer
(optional) will print out automatically the last amired concentration
and in addition the evaluation in reference togteset limit. In
addition average values of gas concentration osdain time
intervals may be established and printed out sulesety. For mass
storage a USB-Stick (optional) will permit long &maccumulation of
average concentration values as well as facildatess to their
evaluation and storage outside of the instrument.



2.3 Manufacturer-based configuration

For best possible adaptation of instrument to tivisaged task the fol-
lowing parameters of the configuration may be deieed by the cus-
tomer for their integration at the factory or bytaarized service per-

sonnel.

Alarm thresholds (in ppm)

Operating mode (externally controlled or automatic
measuring operation)

Cyclic zero value measuring (activated, not atti@atime in-
tervals)

Reference temp. and -pressure  Standard: 0 °CQi®irhbar

Time for measuring cycle Standard: 20 seconds

The changing of operating mode and/or of cycle tiewgires exchange
of standard software against special software.

2.4 Adaptations at customer's facility

2.4.1 Adjustment of local time/ date

At the right-hand side of the display two switclaes to be found
behind two small bores in the front plate. Thesigch@s may be
activated with a simple slim screwdriver or witkiailar tool (Fig. 1,
item 4) in order to set for instance exact locaktiand calendar date.
The setting of time and date is achieved by follansteps:

Switch off instrument

Keep upper switch in pressed down position andcsvan instru-
ment. The input mask will appear. Now release s$wilthe cursor
is blinking at “day”.

Wil o FEM=MT o o
FHC 2248 Monitor
Date DRIE Mi11 VWogy
Time (24l hil3 midd

With the upper switch any full hour between "00 23d'may be
selected and set

Confirm the hour setting by briefly pressing thevés switch
The cursor jumps to the next position (“month”)o&eed in the
way described above.



After input of date is finished, the cursor jumpshe time input.

C WL PER-Mb.com

MHAC 2248 Monitor
Date Dold Mell Vig?
Time (24h hill midl

Proceed similar to date adjustment
After confirmation of the minutes field, the devicentinues with
normal start-up procedure

If there are any mistakes in the adjustment of datéime, please @]
repeat from the beginning. In that case switch offlevice first.

2.5. Technical data

Dimensions: Height approx.: 150 mm =5.91 in
Width (standard unit) approx.: 235 mm =9.25in
Depth approx.: 270 mm = 10.63 in
Weight: approx. 5 kg
Electrical mains: Wide range input
90 — 264 Volts AC
47 — 63 Hz
Power consumption: max. 65 Watt
Temperature range: during storage: between appft@’C to +60°C
(+14°F to +140°F)
during operation: between +10°C to +40°C
(+50°F to +104°F)
Air moisture range: 0 to 95%, non condensing nadatiumidity
Digital display: 4-line, 20-character-LCD-displagpnochrome

Measuring principle: physical, infrared spectrosgapto-acoustic sensor

Compound and
measuring range: on customers request



3.

Mounting and Installation
3.1 Mounting
MOUNTING
STE
In order to assure trouble-free functioning of theinstrument, @]

mounting it at a site as free of vibrations as pogse is of essence. The
instrument should be kept at a safety distance oftdeast 5 cm away
from all surrounding walls to ensure free airflow for cooling of the
equipment (see also chapter 3.2.2 for reference).

Exposure of the instrument to low frequency vibratons(up to 30
cycles per seconds) is to be avoided

The instrument has been specified for an ambienpéeature range from
+10°C (+50°F) up to +40°C (+104°F). Condensatioaiomoisture
inside the instrument is to be avoided.

FILTERS

For protection of valves and measuring chamber agast pollution all @]
measuring points have to be provided with approprige filters. The
filters must be installed right after the valves ofthe machine or at the
gas-intake pipe respectively

Suitable filters are of such quality that they wdlither adsorb molecules
of the gas components to be measured in thelitigsing nor in the fil-
ter element itself. Moreover will they permit fédtiion of particles the
size of 5 micrometers.

3.2 Installation for plant control.
3.2.1 Preparations at machine

Installation of the instrument has to be carrietlinlccordance with

instructions lined out ik\nnex A.
LENGTH OF

GASTUBING
It should be noted that the Gas Monitor has bedrolat for
measuring gas line lengths up to 5 m (16 ft) of B-Hese (of 4/2,5
mm diameter). In case there should exist a reqeinefior hoses of a
different length or diameter, then the necessaysshave to be
coordinated with the manufacturer before instalfati



MACHINE
INTERFACE

Communication between Gas Monitor and machine obd#&vice normally
takes place via the machine interface. Inputs ariduts are assigned to

SUB D-Connector (rear panel of instrument), seeigtem 6. The connector
assignment as well as the denomination of the lsighdepicted ilAnnex A,
fig. A1, A3, and A5.The inputs are galvanically separated from the om@as
instrument by an opto-coupler.

The outputs consists of potential free relay castathe interface

connector is connected with the machine contravitdr another sort of
control via the interface-cable. (Please refehnmex A, fig. A2 and

A3).

3.2.2 Measuring instrument
INSTALLATION
AT MACHINE
CONTROL
PANEL ETC.

For integration into control panel of machine or smilar location
The intended installation site should offer follogienvironment:

1. ambient temperature between +10°C and +40°C°F&D+104°F)
2. lowest possible vibration level
3. unimpeded airflow to integrated instrument augplians

When mounting instrument in machine panel maintainfree @]
spacing(distance to other instruments, switchboard, cabiets etc.)
of at least 50 mm (2 in) laterally, on top and bel®. At the rear
end at least 60 mm (2.4 in) of free spacaust remain for
connection of control cable and for gas tubes.

The reduction of the clearance around the instrumenmay lead to
overheating and logically to malfunction or total filure of
Gas Monitor!

Installation of the instrument has to be carrietliolccordance with
the instructions given iAnnex A.

10



ELECTRIC
CONNECTION
Electric connection
The electric mains for M.A.C 2240 must meet théofweing
requirements:

Nominal voltage: 90 - 264 Volts AC
Frequency: 47 to 63 Hz
Power consumption: max. 65 watts

Before connecting instrument to electric mains vefy if supply
voltage meets those requirements and if it has be@xpertly fuse
protected. Incorrect voltage may cause the fuse tiie instrument

to blow or damage the instrument itself.

WARNING! HIGH VOLTAGE! @
Prior to opening up of instrument for any reason, is main power

supply cable must be unplugged!

SAMPLE GAS
CONNECTIONS
Sample gas connections

The sample gas inlet and outlet of M.A.C 2240 &\ in
Chapter 2.1.2, fig. 2, items 10 and 11

Additional detailed information concerning sampées gubes, instal-
lation of dust filter and about sampling of measgigas is given in
Annex A. Periodical changing of filters is describedChapter 7,
Maintenance.

intervals will inevitably lead to malfunctions or to damages on the

Installation of false filters and undue extension bmaintenance @
measuring instrument!

In order to avoid clogging of valves or contaminatn of @]
measuring chamber, the instrument should only be ggrated with
appropriate filters installed right behind the valves at the
measurement point!

11



Start-up

Before connecting the instrument to the mains, nsake that supply
voltage strictly corresponds to the requirementailgel inChapter 3.2.2

Before starting-up the instrument, remove the tranportation safety
device of the printer and the dust seals from the pasuring gas inlets
and outlets from instrument. Also check the existere of the
zero gas filter.

Now you may start the instrument by activating itire@ns switch on the
instrument front panel.

Operation

As soon as the instrument has been connected todims and switched-on,
it will automatically run through the following réines before starting the
actual measuring operation:

Self-Testing
Warm-up period
Auto-zero adjustment

During the startup-process the green power-ligfiaghing.

5.1 Self-testing of instrument

Immediately after the instrument is switched osgltest is made. All
optic and acoustic displays are powered for a bn@ihent. The
compound to measure and its over-all measuringeranghown in the
LC-display.

During the warm-up period and also while in noropération (except
while in Stand-By-Mode) the instrument will carrytcautomatic self-
testing at intervals of approx. 20 seconds as ekcbe important instru-
ment functions. In the event of any malfunctiorg twarm-up period or
the actual measurement cycle will be interrupteith thie most probable
fault appearing on the display (S8bapter 6, - Malfunctions).
Simultaneously an acoustic as well as an optieaira(flashing of
display and of fault indicator) will appear, whicén be stopped either by
pressing the alarm-quit-button (if realized at tb@nected
machine/plant) or will stop automatically after inate. In case of a
malfunction of the instrument, a restart of théelabecomes necessary.

12



5.2 Warm-up period

The measuring chamber of the sensor is being hegtedtil 50°C
(122°F) have been reached. This will take approteind5 minutes at
an ambient temperature of 20°C (68°F). The actyaéyailing tempera-
ture inside the measuring chamber will be displagedC. A progress
bar shows the percentage of completion.

lalled o PRI . GO
- FRC 2248 Monitor
Oooooooooooon.... 83%
Warn-Ur. Stab, 58,870

After 50°C (122°F) have been reached, warming ugeisg continued a
certain time period (‘stabilizing’) in order to nakure that the whole
unit has adopted the desired operating temperature.

As soon as the unit finished heating, zero adjustrsiarts.

5.3 Zero adjustment

Repetitive zero adjustment will compensate possibénges in the sen-
sor equipment (e.g. aging of infrared source) arglway eliminate zero
drift. Ambient air is being sucked in through thetalled activated car-
bon filter (fig. 1, item 5) or as may be the cds®tigh an external zero
gas inlet (see below) and measured in the sensme # a properly
serviced zero filter the activated carbon will atisthe measurable sub-
stance(s), the concentration of substance(s) ise¢hsor equals zero.

To provide error-free zero adjustment, the activatel carbon filter @]
must be changed regularly. Spent activated carbonilters will lead to
incorrect test results or to error indication

INTERNAL
MEASURING
RANGES

M.A.C 2240 may be delivered with different sensavk)ch, depending

on the requirements, have up to 3 internal autoetimig measuring
ranges each. The zero concentration is being mesund adjusted for
every internal measuring range. Only under the tiondthat at leasé
consecutive zero adjustment cyclesre within a specified tolerance, the

13



zero value will be accepted. In case a measurihgp \exceeds the
specified tolerance (caused e.g. by a contamimagasuring chamber or
by leaks etc.) the number of hitherto measuredegahdll be reset to
zero. M.A.C 2240 will then renew its effort for peadjustment. If after
50 attempts less than 4 consecutive values prole tmrrect, the
instrument will stop zero adjustment and indicafailare (see

Chapter 6).
DURATION OF
ZERO
ADJUSTMENT

Duration of zero adjustment for every internal noesg range is approx.
4 minutes in a favorable case. In the most unfdlerease this operation
may take up to 15 minutes if e.g. the gas path@measuring chamber
is contaminated. If no correct zero adjustmeneiadpachieved within
this time bracket, then a failure indication will given (se€hapter 6).

ALTERNATIVE
ZEROGAS

In the event that the gas to be measured is asswdestvhich can not be
retained on activated carbon, then an externalgasde.g. nitrogen or
clean air) may be applied to the zero gas mietero pressure

DispLAY
During the zero adjustment the display will shoe theasuring range
actually under test and additionally the progrdsgeco adjustment:

MR indicates the actual measuring range, The vatee tife ‘A” shows
the number of attempts and the value after @ieshows the number of
results lying within the specified tolerance bracke

After successful zero adjustment the instrumentiadly switches to
"Stand-By-Mode"

Depending on the configuration of the instrumerg stand-by mode will
either be maintained or it will automatically switover to measuring at
a pre-configured channel.

AUTOMATIC
ZERO
ADJUSTMENT

M.A.C 2240 automatically carries out a zero adjusihprocedure after
every activation of the mains switch.

14



5.4

MANUAL ZERO
ADJUSTMENT

In those cases where M.A.C 2240 has been in oparatier a period of
several daysvithout interruption and only low gas concentrations are
to be measured, a manual zero adjustment is recodede

The user may trigger such manual zero adjustmeptdssing the push-
button "Reset” on the rear front plate of the CPUdeMle (see fig. 2, item
11).

The instrument will then initiate the power-up-&/described in this
chapter. This sequence includes carrying out a aexestment.

CycLic ZERO
ADJUSTMENT

In cases where the instruments are intended t@ s®continuous op-
eration, it is recommendable for the user to opfdivation of the pro-
gram function "cyclic zero adjustment” at the mactiirer's side or by
authorized service personnel, rather than selethimgepetitive manual
triggered zero adjustment.

As an interval for cyclic zero adjustment any hdiur within a time
bracket between 1 and 35 hours may be set up tortlggam. The inter-
val to be set should reflect the intensity of opiereas well as other local
influencing factors e.g. change of shift etc. Usilsgecified differently

by the User, an interval of 12 hours will be pragnaed by the
manufacturer.

After every lapse of the programmed time intep@linting from the
start-up moment, the measuring operation will be interrupted tddle
lowed by a zero point adjustment. Thereafter thasmeng operation
will be resumed.

Automatic measurement operation

When programmed for automatic measuring operakibA,C 2240 will
directly change over to measurement operation aftecessful zero ad-
justment (se€hapter 5.6, Measuring process).

With programmed automatic measuring operation the $and-by- @]
mode is not activated
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5.5 Externally controlled measurement operation

When programmed for externally controlled measurgroperation, the
instrument will fall into the passive mode "Stang-hfter successful
zero adjustment.

No measuring is made.

While all other components are fully availablefas stage, only the
pump is switched off for optimization of its sewilife. However, only
15 seconds after a measurement request has beiern would the in-
strument resume its measuring activity.

In this mode M.A.C 2240 is expecting a requesinfieasurement to be
put in. By means of the standard machine interfaaerequest will be
sent to the instrument by the external controlgisine signal MRQ(1..3),
(for reference seAnnex A, fig. Al, A2).
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5.6 Measurement process
DisPLAY

The instrument display is informing the user caumaity about the
actually measured gas concentration (referringésgt normalized
parameters) and other conditions while in measpnogess.

1 2 6

\ S

\

1. Measurement results are shown in ppm and rgfie symbol
“<’precedes the measured value, the real measalad res below
the indicated value. On the other hand, if the syrfi8’ should
appear, the real value is above the over-all measemt range.
Normally in this case also the limit value alarms tiggered (if set
accordingly).

2. The text "Zone 1" refers to the selected meaguoint (here:
Measuring point 1). This description of the measypoint can hold
up to 12 characters and can be set by authorizsomeel.

3. The arrow symbol on the left side of the measwadues indicates
the unit, which is referred to for averaging /ageraalue storage,
alarm state and other procedures (here: Mg/m

4. The symbols on the right of ‘A1’ and ‘A2’ inforabout the state of
the measured value in relation to the adjustedretareholds. Please
consider that the limit value ‘A1’ is lower tharethmit value ‘A2’.
‘A2’ represents a main alarm state, where ‘Al’asmally used as a
pre-alarm warning threshold. The LED display onftbat panel
informs like a traffic light about the exceedingfalling short of the
limit values. In our example the measured valwbeve the ‘Al’
threshold and below the main alarm threshold ‘A2’.

5. The last line of the display provides a ‘lastueadisplay for each
measuring point. This value can be the result eflevious
measurement cycle or the last average value opezset time period
as well as a "sliding" average value over thisqeerThe display
mode of the ‘last values’ must be set in instrunserdnfiguration
data.

6. On the right side of the first display line tharent time is displayed
as well as a status information of the measuringgss: ‘M’ for
measuring, ‘P’ for purging, ‘W’ for waiting.
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REFERENCE
CONDITIONS

The displayed measuring results for concentrattemarmalized to a
reference temperature of 0°C (+32°F) and to an spimeric pressure of
1013 mbar (14.69 psi) by factory setting. Otheemeice temperatures
and -pressures may be preset in the factory. Thualeatmospheric
pressure on site is being be measured in M.A.C 22diCused for
normalization of the measured values. The sam@engale the
measuring chamber is being kept at a constant tatyse of 50°C
(122°F), so that in a normal case the influencthefmeasuring gas
temperature may be neglected.

MEASURING
CyCLE

During every measurement the standard measurirgygmowill run
trough the following cycle:

1. The measurement cell is being flushed with detgasuring gas
for about 5 seconds.

2. Then the instrument goes on hold for about 8rsgx to let gas
pulsation calm down.

3. Now the measurement is carried out. The resulleomeasurement
will be a mean value being formed from quite a nenddf single
measurements.

4.  The measurement result is being compared watlptaset alarm
threshold values and if it falls short of the aldimits as well as
remains within the time frame allowed for evaluafia
corresponding signal is transmitted via signal M®K(1..3)H or
MOK(1..3)V (closing of a contact) through the stardimachine-
interface (seénnex A, fig. A2).

The evaluation allowance, i.e. time span duringclvthe result
must steadily remain below the alarm thresholdevaintil a
MOK(1..3)-V or -H-signal will be released can beanged by
manufacturer. Standard value is 2 measuring cycles.

The standard measurement cycle takes 20 seconglsaSgpftware ver-
sions with different cycle times are available.
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Fig. 6 Measurement Process
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6.

Operational Failures

6.1 Messages on instrument display

Messages about errors are shown on the LCD-Display.

Simultaneously the contact PMSR (instrument readyrfeasurement)
on the machine-interface (see afsmnex A, fig. A2 and A5 is opened

and the contact ALARM will be closed. The alarm rbayquitted via the

input AQUIT (quit alarm, machine control) or it Wilome off after 1
minute automatically. In case of malfunctions a tistrument (e.g. IR-
source defect), PMSR will not be closed again gretation of the in-
strument cannot be continued right away. In thenegéother errors,

continuation of operation is possible in normalesaisee below).

There are two kinds of messages to be differentiale

6.1.1 Warning messages

indicating a critical operational state of the instent or warning

about critical ambient conditions.

Warning messages should cause the operator in char¢o take
corrective action towards termination of critical gate.

If the critical condition is terminated, the warning will come off
automatically.

“Printer offline” — only with option V216, V250 or V251 installed

Cause:
- Printer can not be addressed

Corrective action:
- Set printer on-line
- Check printer cable

“USB-Stick missing” — only with option V253 installed

Cause:
- Data storage device missing
After switching on the equipment and no storageinmeds

WARNINGS

Z

discovered, the warning is once spent. Afterwahndsatbsence of

the storage medium is ignored.

Corrective action:
Install USB-Stick
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FAILURES

6.1.2 Failure messages

are indicating (with acoustic alarm and blinkingutee-indicating
lamp) that a direct return to normal operationha&f program is not
possible. The instrument must be switched off. Afteccessful elimi-
nation of cause for failure or breakdown instrumeaty be switched
on again for normal start-up procedure.

WARNING! HIGH VOLTAGE! @
Prior to opening up of instrument for any reason, is main power

supply cable must be unplugged!

“Chopper motor”
Explanation:
Chopper-motor not starting

Probable causes:

- Transportation damage (shutter of chopper beatoms
jamming)

- Motor defect

Corrective action:

Switch off instrument and restart it after 30 sat=orif failure
reoccurs more than twice, exchange of measurereéintitt be
required (manufacturer).

“Sensor — Heating”
Explanation:
Measurement cell is not heating up

Probable causes:
- Heater cartridge defect
- Electronic control defect

Corrective action:
Switch off instrument and restart it after 30 setrin case failure
re-occurs twice, exchange measurement cell (matuuég.
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"IR-Source"
Explanation:
Evidently no power consumption at infrared source

Probable causes:

- Electronic control defect

- Infrared source defect

- Transportation damage (filament broken)

Corrective action:
- Exchange measuring cell (manufacturer)

"Compensation”

Explanation:

Measurement amplifier defect or instrument-integglatalibration
data destroyed (stored on EEPROM) or measuringletdlct

Corrective action:
- send instrument for repair (manufacturer)

"Main signal”

Explanation:

Measurement amplifier defect or instrument-integglatalibration
data destroyed (stored on EEPROM) or measuringletdlct

Corrective action:
- send instrument for repair (manufacturer)

"Zero setting unstable”

Explanation:

Sensor unable to conform preset value within datentolerances
during zero setting.

Probable causes:

- Zero-gas filter spent

- Measurement chamber leakage at inlet/outlet ggte be-
cause of insufficient dust filtration or excessseestion (higher
than 50 mbar = 0.7 psi)

- Excessive suction may also be caused by tubéhemxceed-
ing permissible length.

Corrective action:

Replace zero-gas filter (activated-carbon filtenrstrument
front panel). If problem re-occurs, exchange of sneiag cell is
required (manufacturer).
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maintenance intervals will cause malfunctions or daages of

Incorrect installation of filter and undue extensia of @
measuring instrument.

"Operating temperature too low*
Explanation:
Ambient temperature lower than 10° C resp. 58°F

Probable causes:
- Instrument or ambient temperature is to low (oet®f the
operating parameters).

Corrective action:

- At occurrence of this error message, operatecharge should
at first check if external influences are causimg tritical
situation, and if applicable, eliminate those neganflu-
ences.

- In case error message was not caused by exteftnahces,
defect module(s) should be replaced (manufacturer

"Operating temperature too high*
Explanation:
Ambient temperature higher than 40° C resp. 104°F

Probable causes:

- Instrument is directly exposed to external heatrses
(inadequate ventilation, high solar radiation, peatatic in-
stallation site).

Corrective action:

- At occurrence of this error message, operatecharge should
at first check if external influences are causimg tritical
situation, and if applicable, eliminate those neganflu-
ences.

- In case error message was not caused by exteftnahces,
defect module(s) should be replaced (manufacturer).

"Sensor temperature too high*
Explanation:
Sensor temperature higher than 55° C resp. 119°F

Probable causes:

- Instrument is directly exposed to external heatrses
(inadequate ventilation, high solar radiation, peatatic in-
stallation site).

- Blower-fan (or fan control) defect

- Electronic control of heater defect
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Corrective action:

- At occurrence of this error message, operatecharge should
at first check if external influences are causimg tritical
situation, and if applicable, eliminate those neganflu-
ences.

- In case error message was not caused by exteftnahces,
defect module(s) should be replaced (manufacturer).

"Pneumatic system“—only with option V252 installed
Explanation:

Pump does not supply measuring gas (no pump nodibl@) or gas
tube blocked

Probable causes:

- Pump defect

- Gas return-tube or -valve is blocked

- Gas sampling-tube or —valve is blocked

Corrective action:
- replace MG-MIF-module (manufacturer)
- remove circulation blockage in gas system.

"RTC*
Servicing required. Send instrument for repair

“AD-converter”
Servicing required. Send instrument for repair

"EEPROM"
Servicing required. Send instrument for repair

IICFGH
Probable causes:
- Defect in data-/program - memory or manipulatathd

Corrective action:

- Servicing required. Send instrument for repair

“USB-Stick“— only with option V253 installed
Cause:
- Error on USB-Stick, no writing possible.

Corrective action:
- Exchange data storage device
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"CFG-Mode active “
Cause:
- Wrong operation of instrument
- Access to internal configuration

Corrective action:

- Switch off instrument and wait for 20 secondsai lurn on
the instrument again.
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6.2 Communication problems between instrument andlpnt control

Further down some malfunctions are listed which oegur during
communication between plant control and the GasitdoM.A.C 2240

For easy detection of these problems use the Intade-Tester G1289. @]

6.2.1 Errors caused by plant control

MRQ(1..3)-Signal not constant during request for
measurement
If significant voltage breakdowns (longer than 5§) mccur,
unintentional switch-over to a non-selected chamsst hap-
pen.

Involuntary switch-over of channel
If on request from plant control the instrumentisasuring on a
particular channel and if by mistake plant contegjuests si-
multaneously an additional channel for measuringitistru-
ment will automatically switch to the higher numigichannel.

No reaction of instrument
In case the signal ,CRON* has not been set by thehine
control, instrument will not react to any requdstsmeasure-
ment.

Alarm-reaction of instrument on channel change-over
If, at a changing-over of channels, the controldashthe quit
channel starts blinking alternating with the cohlamp of the
consecutively selected channel and if at the saneethe alarm
comes on, then this channel change-over has présubsen
initiated at a moment when either gas concentratias in ex-
cess of limit or the evaluation time allowance was short. In
such case the plant control obviously performedwomatic
switch-over without waiting for the MOK(1..3)H-sighfrom
the instrument.

The MOK(1..3)V-Signals are not observed for alaondition
during change-over.
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6.2.2 Error on interface cable

No reaction of instrument
Broken wires on interface cable or on plug

6.2.3 Error on Gas Monitor - interface module

No reaction of instrument on request for channel cange
If the instrument does not change measuring chanal#hough
the control signals MRQ(1..3) and CRON have colydsgen
issued at the plant control side, at first therfiatee cable has to
be inspected for defects (broken wires or bad @bsitalf no
defect can be located there, the interface modaded be re-
placed (manufacturer).

No reaction of instrument even if results remain blew limit
In case the instrument does not evaluate resdeotively
does not acknowledge signal, although at plantrobside the
control signals MRQ(1..3) and CRON are found tmbe,
check first if the red - or the green light of tfeannel con-
cerned is activated on the instrument front panelod. If no
such light is on, measuring time should be extentesituation
is not improved thereby, verify if result signahtacts are prop-
erly connected at plant side. In the affirmatives interface ca-
ble should be inspected for possible wire damagease no
defect is found on cable either, the interface nedas to be
replaced (manufacturer).
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7. Maintenance

7.1

7.2

General hints
The instrument has been designed for optimum maattéity. A skilled
user may perform all conditioning maintenance wharkself if required.

CLEANING

The instrument housing may be cleaned with a smdoth which has
been wetted with water and only a few drops ofrdesy agent.

Never use organic solvents (e.g. PERC, TRI, Aceton@rganic
solvents may be harmful to instrument front panel ad painted
surfaces.

Exchange of Activated Carbon filter

O

ACTIVATED
CARBON
FILTER
EXCHANGE

In order to receive flawless zero adjustmentsattievated carbon filter
must be changed regularly. The exchange interiesdtnongly depend
on:
Dust content and concentration of components tmé@sured as well
as content of chemical combinations in the amtagnivhich may be
adsorbed by activated carbon. The higher the cts)tdre sooner an
exchange of the filter element will become necegssar
The frequency of zero adjustments (among othersramt on
operating period of plant).

We recommend to change the activated carbon filtezvery
3 months.

Wrong installation of activated carbon filter or postponement of due
maintenance will lead to malfunctions of the instrunent!

For filter change proceed as follows:

The activated carbon filter (zero filter) is locdteehind the circular
cover plate on the front panel, Figure 1, Item 2.

Lift up this circular cover plate by carefully levmy it open with a
small screw driver. Insert the screwdriver at fattdned edge of the
cover plate.
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Insert the supplied filter-exchange tool into tipeoing. Turn it care-
fully until it clicks into place. Now unscrew filkdrom its socket by
turning tool counterclockwise.

1 2 3 4
Fig. 7
1 thread
2 rubber gasket
3 click-in-pins on filter
4 filter-exchange tool

Insert new filter into filter-exchange tool .Makers that the rubber
gasket (fig. 7, item 2) of the filter cartridgensplace. Insert tool with
filter into opening on instrument front panel.

Screw in filter clockwise into its panel-mountedket. Tighten filter
applying gentle effort only.

Never tighten filter too much - otherwise thread mght break off!

Let circular cover (fig 1, item 5) snap back intorft panel with flat-
tened cover edge pointing to left hand side.

Complete printed text on supplied sticker by fjlim actual date into
line reading

"last filter change on.......

and apply sticker right on top of the cover. Thil facilitate your
control of observance of filter change schedule.
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Always keep a sufficient quantity of the genuine @]
Activated Carbon filters and of dust filters available on stock.

Used-up dust- and Activated Carbon filter-cartridges may be
returned to ppm Messtechnik or to service shop foproper disposal.

Spare Part Order No.
Activated Carbon filter G01538
Particle filter 1 (1 fitting) G01531
Particle filter 2 (2 fittings) G01530

Subject to change

7.3 Exchange of sample gas filters (particle filtgr

Appropriate sample gas filters are of such natsréhay will neither
adsorb molecules of the sample gas components ffiitdr element nor
in the filter housing. Furthermore must they peffititation of 5
micrometer particle size.

of the measuring cell, the instrument must exclusely be operated

In order to avoid contamination of valves, of samm@ gas tubing, and @
using genuine particle filters supplied by ppm!

When changing sample gas filters, proceed as fsllow
In order to avoid contamination of sample- gasrtglaluring changing
of filters, switch off instrument or pull off suot tube at rear side of
instrument.

Unscrew the dust filter screw caps.

Insert the new dust filter. A label attached ts showing an arrow
indicating the flow direction of sample gas.

The arrow must point towards tube end leading to istrument (not @]
towards end leading to plant)!

Write down actual calendar date on filter labelisTill facilitate
control of observance of filter-change schedule.

We recommend to exchange patrticle filters every 3 amths. @]
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7.5 Calibration of Instrument

The instrument-integrated functions concerning avalance of zero- @]
drift are described in chapter 5.3 of this instructon manual.

The possibility for re-calibration of the Gas MamitVi.A.C 2240 is
conventionally included in the scope of functiohgeery software
version. For reference see separate calibratioruct®ns for service
personal.

The re-calibration job may be done by authorizedise personnel only.

Naturally the re-calibration may also be perforrbgdhe manufacturer,
with either manufacturer's calibration certificatewith a calibration
certificate issued by a calibration inspector in@adance with the re-
quirements of the appropriate law or regulation.

Inform yourself which type of re-calibration is being required by @]
your competent local authority.
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8.

Options
8.1 Parallel Interface V216

The instrument can optionally be equipped by thaufacturer or
authorized service personnel with a parallel istezffor an external
printer. The pin-assignment of the 25 pin Sub-D+@mtor is Centronics
compatible and can therefore be used with modtettandard printers.
The printers can be connected using a standardrift@pcable.

The printout is carried out with 10 pitch (charastech) and
independent of the type of printer being used. ibEument does not
send any form feed.

8.1.1 Printing Options
ProTOCOL

After switching on the instrument, warm-up and zsetting, a proto-
col is printed in any case. The protocol contdmesfollowing data:

Alarm threshold per channel
gas components to be measured
current date and time

location of the instrument (company, location)
STANDARD
PRINTOUT

A printing of the measured values is done as auttefden the meas-
uring location is left. The printout has the format

Indication, if the last measured concentration has
been abovévalue > than...) or below(value < than...)

the threshold setting for the measurement channel.
(Printout of the alarm threshold in g/m3 and ppm).

Concentration value at the end of the measurement

in g/m3

Name of the measurement channel, current date

and time
PRINTOUT OF
AVERAGE
VALUES

By changing the settings in the configuration tgble manufacturer
or authorized service) the printout of concentrawerages over
certain periods of time is possible. As time ings\10, 15, 30, 60 or
480 minutes can be chosen. The average is printedutomatically
at the end of the interval. The printout of therage can be activated
for each measuring channel individually.
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If measurement at a certain channel is interruptesiitching over to
another channel within the evaluation time (1 tméasuring cycles
depending on software-version), an error messagenised out:

Meas. time too short for evaluation!
Location X ..DD.MM.YY HH.MM.SS

Measurement Location X = Name of measurement cHanne
DD.MM.YY = Date
HH.MM.SS = Time

Further error messages are not printed by the atdndeasurement
program.

The length of the printer cable must not exceed 5 aters (16 feet)!
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8.2 Serial interface

The measuring instrument is, according to standamglemented with an
RS-232C-interface. This serves the authorized sestaff as access to
the equipment attitudes.

Optionally a second serial interface can be imprgee This RS-232C
interface can be used for data transmission obukbtn (50 ft) distance.

8.2.1 RS-232C Interface

The instrument can be equipped at the factory avkrial RS-232C
interface for data transfer. The 5-pol connectgpdtBinder 719) is
located on the back of the CPU-assembly, (figteznil.) right under
the interface for the service personal. Pin assanieee fig. 10.

The length of the connecting cable must not exced® meters @]
(50 feet)!

Pin 1: GND
Pin 3: TXD
Pin 3: RXD

Fig. 10
5-pin Binder-Connector, female, pin assignment R32

The data transfer rate is set to 9600 baud, noydatj 8 data bit, 1
stop bit (9600,N,8,1) by the manufacturer. The chaa software does
not support serial interfaces!

The data is transmitted without hardware/software fandshake! fi
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8.3 Analog-outputs

8.3.1 Options V218/V219 - analog recorder output QOmA / 4-20mA

When option V218/V219 is installed, M.A.C 2240 gu@ped with a
galvanic separated current output.

Resolution of the output current is dependent ois@etype installed
and on the preset spread. During warm-up perioczara adjustment
the recorder output is set to OmA respectively 4ifiAis corresponds
to a concentration of 0 gfmDuring actual measuring the recorder
output is set - prior to every pumping cycle - e turrent which
corresponds to the actually measured concentrdfian.underflow of
the measuring range occurs, the output is setatoctirrent value
which corresponds to the lower limit of the measgirange.

Pin 1: GND
Pin 3: Signal

Fig. 11
4-pin Binder-Connector, pin assignment analog out

Depending on the total measuring range the follgwues arise as
a result of spreading:

Spreading 1:
The entire range is scaled on 0/4mA to 20mA.

Spreading 10:
A tenth of the entire range is scaled on 0/4mAQmMA.

Spreading 100:
A hundredth of the entire range is scaled on 0/4m20mA.
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The following settings (adjustments) can be madéhercard:

Jumper

J6 graduation of spread 1/10/100

J3, J4 output current range 0-20mA/4-20mA
Spread:

The spread of the output current is set with thepkr J6.
The following settings are possible:

Pin1-2 Pin3-4  Spread

OFF OFF 1

OFF ON 10

ON OFF 100
ON: Jumper shorted
OFF Jumper open

Current output 0-20 mA/4-20mA.

With Jumpers J3 and J4 the card is adjusted fgubwurrent
0-20mA respectively 4-20mA. Alwaysoth Jumpers have to be set
for thesamemode of operation.

Jumper on Pin 1-2 results in 0-20mA
Jumper on Pin 2-3 results in 4-20mA
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8.3.2 Option V220 - analog recorder output 0-10V

When option V220 is installed, M.A.C 2240 will bgugpped with a
galvanic separated voltage output.

The resolution of the output voltage is depending®@nsor types in-
stalled and on the preset spread. During warmsae &ind zero point
measuring the recorder output is set to 0 V. Tarsesponds to a
concentration of 0 g/m3. During actual measurertietrecorder out-
put is being set prior to every pump cycle to th@tage which corre-
sponds to the actually measured concentratiom tiraerflow of the
measuring range occurs, the output is set to thigage which corre-
sponds to the lower limit of the measuring range.

The pin assignment is identical to option V218/219.
See also fig. 11.

As a result of spreading the following values resul

Spreading 1:
The entire range is scaled on 0V to 10V.

Spreading 10:
A tenth of the entire range is scaled on OV to 10V.

Spreading 100:
A hundredth of the entire range is scaled on 0¥Q¥y.
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8.4 Option V253 - Additional Memory (USB-Stick

With option V253 it is possible to store averagki@a permanently. As
storage medium a commercial USB-Stick is used.

The maximum number of recordable average valuesriispon the
capacity of the USB-Stick used:

with a capacity of 256 Mbytes approx. 4 millionwed
with a capacity of 512 Mbytes approx. 8 milliorues
with a capacity of 1024 Mbytes approx. 16 milliadues

The number of resulting operation hours dependdi@ichosen average-
time, the available capacity on the USB-Stick drelnumber of already
stored data files.

The values are recorded in text-file format (ASClihe readout can

easily be done by a USB-interface on e.g. your\With the PC the
transferred data can be processed by humerousispess programs.

8.4.1 Storage of average values

The average values are stored automatically, itx8B-Stick is in-
serted.

Insertion and removing of the USB-Stick may never & done
during operation. Non-complying to this rule may result in the

total loss of stored datal

If the instrument is switched off, the USB-Stickyni®e changed at
any time.

Some USB-Sticks are equipped with a write protecswitch. If this
switch is on, this will result in an error messagesB-Stick error”
and the measuring operation will be continued withgioring data.
To continue storing, the switch must be turnedaof the instrument
must be restarted.

If there is no memory card inserted during thetsaof the

M.A.C 2240, a warning messagdSB-Stick missing”together with
a 20 second acoustical signal is put out. Subsélguba instrument
automatically continues with the normal start upgadure. Any
further access to the USB-Stick will not be perfedn

A ready-for-use USB-Stick is attached to each eqaift, which is
delivered with the option V253-USB.
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A new USB stick must be formatted with the file syiem FAT before @]
usage. Please perform this using your PC.

If during the writing procedure a malfunction oétbdSB-Stick is
encountered, the instrument issues an error meS9&die Stick
error” on the display and the storage operation is digoosd.

The files which hold the measured values are b&ioged in the
subdirectory "DATA" of the USB stick. If the subeatory does not
exist, it will be generated automatically. Therfdene consists of the
actual calendar date in the form YYMMDD and theiegdSV.

The file directory will look like:

e.o. 070901.CSV File of 01.09.2007
070902.CSV File of 02.09.2007
071006..CSV File of 06.10.2007

If calendar date is changing, a new file with tlegvrdate will be
generated.

The values are stored after expiration of the gounéd averaging
time. The values are stored in the following format

01.09.2007 ; 13:45:07 ;126.6; 0 ; O ;963 ; 26.5
01.09.2007 ; 13:50:07; 0 ; 38.1; 0O ;963 ; 26.5
01.09.2007 ; 13:55:07; 0 ; 0 ,378.4;963 ; 26.5
07.09.2007 ; 14:00:07 ; 126.6; 0 ; O ;963 ; 26.5

Every record (line) is composed of calendar datetene, followed

by the average values of the possible three megspaints. The last
two values are the atmospheric pressure and theetatore inside the
instrument (e.g. for observance purposes).

In the example above the averaging time is fiveubais and
instrument is cyclically measuring on all threenpsi The
atmospheric pressure is 963 mbar and the temperagide the
instrument is 26.5°C.

8.4.2 Readout and erasure of Memory-Card
Readout and erasure of the USB-Stick is perfornsgmjuthe USB-

interface on your computer. Please follow the ingions of the PC’s
manufacturer when performing such a job.
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8.5 Option V252 — Internal Gas Flow Control

On demand the measuring gas unit can be equippgbdyas flow
control.

The advantage of this optional equipment is incihvaplee

monitoring of gas flow. If the flow is restricted bxternal reasons or
if the built-in pump has a malfunction, the errogssagéPneumatic
system” occurs.

The internal gas flow control circuit reacts unfidiowing
conditions:

- Gas inlet tubing restricted or blocked

- Gas outlet tubing restricted or blocked

- Malfunction of the internal pump

- Internal valves faulty

- positive- or negative pressure over the Sensmhigh
(flow resistance of tubing too high, tubes too lpng

If malfunction of the internal pump is the reasonffow-alarm, pump
must be changed by the manufacturer or authoreedcs personnel.

Please refer to Annex A, Chapter 3 @]

40



Annex A: Installation

1.

Installation site.

In order to warrant a trouble-free operation of Gss Monitor M.A.C
2240 the equipment should be installed in a vibrafree installation
site.

Any exposure of instrument to low-frequency vibratons
(up to 30 Hz) are to be avoided.

The installation location is to be selected in sachanner that the in-
strument may be operated and read with easeedjually important that
the activated carbon filter installed behind th&mament front panel is
easily accessible for scheduled filter replacement.

For cooling purposes the instrument must be s&t gpch a manner that
free circulation of the ambient air is unobstruct®d the other side it
must also be protected from exposure to very derstyronment or to
splash-water.

In practice a clearance of at least 5 cm (2 incheaway from any @]
surrounding wall must be omni-laterally kept to pemit proper
cooling.

The instrument has been designed for operation anabient tempera-
ture range from +10°C (50°F) up to +40°C (104°Fximam. Conden-
sation of air humidity is to be avoided. An inteig protection mecha-
nism will switch off the measuring operation if timaximum permissible
internal temperature is exceeding a limit of + 5%135°F). In this case
the instrument will issue a malfunction message.

Electric connection

Nominal Supply voltage: 90 - 264 Volt AC
Frequency: 47 - 63 Hz
Power Consumption: max. 65 W

Connection of the instrument to the mains shoulddmired with a
safety fuse (e.g. automatic fuse 8 A) and it shbeldeparated from the
mains connection of the plant resp. machine. Ihlmannections are cir-
cuited together there is a danger of infiltratigrBM-bugs via such di-
rect connection with the plant. Securing such gwialtic interconnection
against EM-bugs would be an alternative.
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Sample gas connection

The sample gas ports (suction and return) at @& pihd must be shut
off by a 2/2-way-valve each. Those valves haveetofened or shut by
the plant control.

Since pressure differences between sample gas- trded -outlet in- @]
fluence the measurement result and if exceeding tfential pressure
of 50 mbar (0.7 psi) they might even damage the s#ng microphone,
it is essential that gas samples tapped from theait are returned to
the plant through a port very close to the suctiompoint!

The sample gas return system must be provideda@i3-way valve,
which is switched by plant control in parallel teetoutlet valve.

The valve of the sample gas return system must bermected in such @]
a way that an escape of the returning sample gastmthe ambient is
possible if the valve is switched off e.g. during easurement of
ambient air, purging of measuring cell in the passie mode, zero
adjustment!

The sample-gas feed tubes must be provided witleadle dust filter
version 2 (see alsthapters 7.3.The filters must correspond to the
requirements as per Chapter 3.1 and be installdtedieginning of each
gas tube. By means of the filters the measurirtgunsent and the
measurement system tubes are protected againstigraliSuitable filters
are of such quality that they will neither adsorbasurable gas
components in the filter element nor in the fibewusing. As an
additional feature the filters must permit thedition of particles size

5 micrometers.

In order to avoid pollution of valves and of measung chamber, the @]
instrument may only be operated with filters proteding all measur-
ing channels. The filters are to be placed right dend the valves at

the plant respectively at the sample gas port.

Polluted gas tubes will adsorb molecules of theagasponents to be
measured and will lead to incorrect measuring tesué. the sample gas
arriving at the measuring instrument is pickingagigitional molecules

of the gas under test from the tube walls andasefiore reaching a
higher concentration than at the sample gas pdtiiodgh this ‘enriched’
concentration will decrease continuously, it witvertheless, in
correlation to the degree of tubing pollution detlag indication of the
true concentration value.
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For protection of measuring tubes and of measuringhamber please @]
use genuine particle filters supplied by ppm

All tubing should be made &fTFE (Teflon) or FEP in order to avoid
adsorption which may cause faulty measurementtsesul

Do NOT use Nylon- or Silicon - tubes by any means!

The length of the tubes (diameter of 4/2.5 mm) musatnormal case not
exceedb meters (16 ft), since pump timing and measunges are op-
timizedon the base of this length.

If a given situation at the plant requires diffararbe lengths or diame-
ter, then the necessary steps have to be coordindite
ppm Messtechnik before installation.

Take utmost care to prevent liquids from penetratirg into the meas-
uring chamber. Equally important is the avoidance & humidity @
condensation in the measuring cell. Any such eventll immediately

lead to the destruction of the sensor system!

Interface Cable

The electrical control connection between instrunaem plant-/machine
-control is provided for by a cable configured IpnpMesstechnik. For
details please sdgures. A4 and A5on the subsequent pages.

The standard length of the Interface-cable is 3&nff). Other cable
lengths available on request.

a3



Al : Connection of Instrument to Machine/Plant (exanple)

For gas-tubing use hoses of PTFE (Teflon) only

4.0 mm outer diameter, 2.5 mm inner diameter, maXength 5 m

Fig. Al
Connection of Instrument to Machine/Plant

standard Interface Cable (see Appendix A2)
2-way solenoid valve (normally closed)
2/3-way solenoid valve (open to ambient whertctved off)
dust filter (see Chapter 3)
56,7 measuring point (CHAL...3), suction
8,9 10 gas return points (see Chapter 3)

A WNPF
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A2: Description of Interface M.A.C 2240- Plant Control

a) Signals from Plant Control to M.A.C 2240:

Description Code 24VtoPin| GNDto Action M.A.C 2040
Signal No. Pin No.
Plant ON CRON 13 10 Request for measurenjent
will be accepted if ready
for measuring
Request for measuremeht MRQ1 12 10 startmeasuring cycle of
on channel CHA1 channel CHAl
Pin 6+19 open
Request for measuremeht MRQ2 24 10 startmeasuring cycle of
on channel CHA2 channel CHA2
Pin 5+17 open
Request for measuremeht MRQ3 11 10 startmeasuring cycle of
on channel CHA3 channel CHA3
Pin 3+16 open
Alarm is acknowledged AQUIT 23 10 Alarm is reset
Pin 2+14 open

b) Signals from M.A.C 2240 to Plant Control:

Description Code Output
Signal
Instrument. ready for PMSR Pin 8+20 closed
measurement
Result on channel CHA1 MOK1H Pin 6+19 closed
is < main alarm
Result on channel CHA? MOK2H Pin 5+17 closed
is < main alarm
Result on channel CHA3 MOK3H Pin 3+16 closed
is < main alarm
Result on channel CHA1 MOK1V Pin 6+18 closed
is < pre alarm
Result on channel CHA P MOK2V Pin 4+17 closed
is < pre alarm
Result on channel CHA3 MOK3V Pin 3+15 closed
is < pre alarm
Alarm or Failure ALARM Pin 2+14 closed
Notes:
1.)  The voltage on CRON, MRQ(1..3) and AQUIT may2deV DC as well as
24 V AC.

2) Max. admissible load at output contact: 48043 A

3.)  The output contacts for measuring channelshvhave not been requested for
measurement are generally open

4.)  The alarm coming on at channel-change will &ié loy M.A.C 2240 automati-
cally after 1 minute: Pins 2+14 open
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A3: Pin Assignment of Machine-Interface Connector MA.C 2240

:\
5

OO ~NOOTDS, WNPE

nc
ALARM
CMOK3
MOK2V
MOK2H
CMOK1
nc
PMSR
nc

10 GND (plant)

11 MRQ3
1 12 MRQ1

25

O O o0 O O O O O O o 0 0
O O O O O O O 0 O O O

14

/

Fig. A5

13
14
15
16
17
18
19
20
21
22
23
24
25

CRON
CALARM
MOK3V
MOK3H
CMOK2
MOKZ1V
MOK1H
CPMSR
+12 V
GND 12
AQUIT
MRQ2
nc

output of machine control, input to M.A.C 2240

24V DCor 24V AC

Pins 11, 12, 13, 23, 24 against GND, Pin 10

output of M.A.C 2240, input to machine control

potential free contacts
Pins 2, 14 (Alarm)

Pins 6, 19 (MOK1H) - 5, 17 (MOK2H) - 3, 16 (MOK3H)
Pins 8, 18 (MOKL1V) - 4, 17 (MOK2V) - 3, 15 (MOK3V)

Pins 7, 20 (PMSR)

max. contact load 0,3 A, 48 V

i

19

18

16

15

Warning:

The voltage of 12 V DC at pin 21 (+12V) and pin 2&5ND 12) is
for use with the Interface-Tester G1289 only!

Never connect any external devices! There would @egalvanic
connection to the instruments electronics! In casef short circuit
or overload the MG/MIF-Module can be damaged!
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A3: Standard-Interface-Cable between M.A.C 2240 anilachine
(Order-no. G03501)

200 mm

5000 mm

Fig. A3

1 connector, female, series sub-d, 25 pins

2 connecting cable, 16 wires (LIYCY 0.34 mm?)
3 core end sleeve

4 shrinking hose sleeve
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A5: Pin Assignment of Standard-Interface-Cable forlM.A.C 2240
(Order-no. G03501)

Fig. A2

connector, female, series sub-d, 25 pins

with connecting cable, 16 wires (LIYCY 0.34 mmz?)

total length of I/F cable | = 5000 mm, with 200 nfree cable endings
soldering point protected by shrinking hose sleeve

1 output of machine control, input to M.A.C 2240
24V DCor 24V AC

2 output of M.A.C 2240, input to machine control
potential free contacts
@ standard cable only the normally open contaetsvired
contact load max. 0.3 A, 48 V
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