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NAVIGATION INSTRUCTIONS
The symbols in the left-hand margin of each page of the manual will enable you to carry out the 
following functions:

 
Click on this button to display the Contents page.

 

Click on this button to display the previous page.

Click on this button to display the next page.

Click on this button to display the previous view (use it to return from a reference jump).

Click on this button to display next view (use it to return to a reference jump).

&OLFN�WKLV�EXWWRQ�WR�SULQW�VRPH�RU�DOO�RI�WKH�GRFXPHQW��VSHFL¿F�SDJHV�FDQ�EH�FKRVHQ��

Exit Click this button to exit the User and Operator Manual.

 ! Press the Esc key to display normal Acrobat© Controls.

Contents
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PROLOGUE
Gas-Pro Overview
Thank you for purchasing the new Gas-Pro. At Crowcon we recognise the need for reliable and 
robust personal monitors which are sized to be worn and simple to use.

Gas-Pro is a portable monitor capable of detecting up to 5 gases in a compact and wearable design 
IHDWXULQJ�DQ�RSWLRQDO�LQWHUQDO�SXPS��)RFXVHG�RQ�XVHUV�DQG�ÀHHW�PDQDJHUV�DOLNH��*DV�3UR�RIIHUV�
application focused solutions giving greater operating time and reduced set up time.

*DV�3UR�LV�FODVVL¿HG�IRU�XVH�LQ�KD]DUGRXV�DUHDV�DQG�JLYHV�ORXG�DQG�EULJKW�DXGLEOH�DQG�YLVXDO�DODUP�
LQGLFDWLRQV�DV�ZHOO�DV�D�YLEUDWH�DOHUW��7KH�WRS�PRXQW�GLVSOD\�LV�EDFNOLW�IRU�HDVH�RI�XVH��DQG�WKH�VLPSOH�
single button solution makes using and training quick and easy.
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Safety Information
• *DV�3UR�LV�D�KD]DUGRXV�DUHD�FHUWL¿HG�JDV�GHWHFWRU�DQG�DV�VXFK�PXVW�EH�RSHUDWHG�DQG�

PDLQWDLQHG�LQ�VWULFW�DFFRUGDQFH�ZLWK�WKH�LQVWUXFWLRQV��ZDUQLQJV�DQG�ODEHO�LQIRUPDWLRQ�LQFOXGHG�LQ�
this manual. Gas-Pro must be operated within the limitations stated.

• Read and understand all instructions in the operation section of this manual prior to use.
• %HIRUH�XVH�HQVXUH�WKDW�WKH�HTXLSPHQW�LV�LQ�JRRG�FRQGLWLRQ��WKH�HQFORVXUH�LV�LQWDFW�KDV�QRW�EHHQ�

damaged in any way.
• ,I�WKHUH�LV�DQ\�GDPDJH�WR�WKH�HTXLSPHQW�GR�QRW�XVH��FRQWDFW�\RXU�ORFDO�&URZFRQ�RI¿FH�RU�DJHQW�

for repair/replacement.
• Do not disassemble or substitute components as this may impair intrinsic safety and invalidate 

VDIHW\�FHUWL¿FDWLRQ�
• Only genuine Crowcon replacement parts must be used; substitute components may 

LQYDOLGDWH�FHUWL¿FDWLRQ�DQG�ZDUUDQW\�RI�WKH�*DV�3UR�DQG�DFFHVVRULHV��UHIHUHQFH�³6HUYLFH�DQG�
Maintenance” section for details.

• No live maintenance is permissible.
• Observe all warnings and instructions marked on the unit and within this manual.
• Observe site health and safety procedures for gases being monitored and evacuation procedures. 
• Understand the screen display and alarm warnings prior to use.
• ,I�WKLV�SURGXFW�LV�QRW�ZRUNLQJ�SURSHUO\��UHDG�WKH�WURXEOHVKRRWLQJ�JXLGH�DQG�RU�FRQWDFW�\RXU�ORFDO�

&URZFRQ�RI¿FH�RU�DJHQW��IRU�GHWDLOV�UHIHUHQFH�WKH�µ&URZFRQ�&RQWDFWV¶�VHFWLRQ�RI�WKH�PDQXDO�
• (QVXUH�PDLQWHQDQFH��VHUYLFH�DQG�FDOLEUDWLRQ�LV�FDUULHG�RXW�LQ�DFFRUGDQFH�ZLWK�WKH�SURFHGXUHV�LQ�

the manual and only by trained personnel.
• The Gas-Pro re-chargeable battery must only be charged in non-hazardous (safe) areas.
• Only connect to Gas-Pro in a safe area for charging or communications.
• *DV�3UR�PXVW�QRW�EH�FKDUJHG�RU�KDYH�FRPPXQLFDWLRQ�WR�WKH�GHYLFH��DW�DPELHQW�WHPSHUDWXUHV�

greater than +40°C.
• &KDUJLQJ�FDEOH�DVVHPEOLHV��ZKLOVW�QRPLQDOO\�SURYLGLQJ�D�YROWDJH�RI����9��PXVW�QRW�H[FHHG�D�

YROWDJH�RI����9�DV�WKLV�PD\�LPSDLU�LQWULQVLF�VDIHW\�DQG�LQYDOLGDWH�VDIHW\�FHUWL¿FDWLRQ��8P ���9��
• &RPPXQLFDWLRQ�FDEOH�DVVHPEOLHV��ZKLOVW�QRPLQDOO\�RSHUDWLQJ�DW�D�YROWDJH�RI����9�77/��PXVW�QRW�

H[FHHG�D�YROWDJH�RI����9�DV�WKLV�PD\�LPSDLU�LQWULQVLF�VDIHW\�DQG�LQYDOLGDWH�VDIHW\�FHUWL¿FDWLRQ�
�8P ���9��

• The devices are intended for use in normal atmospheric conditions of temperature –20 °C to 
�����&��SUHVVXUH����N3D������EDU��WR�����N3D������EDU���DQG�DLU�ZLWK�QRUPDO�R[\JHQ�FRQWHQW��
typically 21 % v/v (volume/volume).
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• *DV�3UR�PD\�EH�XVHG�LQ�=RQHV���DQG����IRU�*URXS�OO$��OO%�DQG�OO&�JDVHV�DQG�YDSRXUV�DQG�IRU�
7HPSHUDWXUH�&ODVVHV�7���7���7��DQG�7����VHH�&HUWL¿FDWLRQ�ODEHOV�EHORZ��

• &HUWL¿FDWLRQ�ODEHOV 
7KH�FHUWL¿FDWLRQ�PDUNLQJ�LV�DV�IROORZV�

• *DV�3UR�LV�FHUWL¿HG�IRU�XVH�LQ�DPELHQW�WHPSHUDWXUHV�LQ�WKH�UDQJH�����&�WR�����&�����WR�����)��
• Applicable Standards 

5HIHU�WR�HTXLSPHQW�PDUNLQJ�IRU�FRQ¿UPDWLRQ�RI�DSSOLFDEOH�FHUWL¿FDWLRQ�EHIRUH�XVH� 
 
IECEx  
IEC 60079-0:2004 4th Edition  
Electrical apparatus for explosive gas atmospheres Part 0: General requirements  
 
IEC 60079-0:2007 5th Edition  
Explosive atmospheres – Part 0: Equipment - General requirements  
 
IEC 60079-1:2007 6th Edition  
([SORVLYH�DWPRVSKHUHV�±�3DUW����(TXLSPHQW�SURWHFWLRQ�E\�ÀDPHSURRI�HQFORVXUHV�³G´� 
 
IEC 60079-11:2006 5th Edition  
([SORVLYH�DWPRVSKHUHV���3DUW�����(TXLSPHQW�SURWHFWLRQ�E\�LQWULQVLF�VDIHW\�³L´� 
Ex d ia IIC T4 Gb Tamb -20°C to +55°C  
,(&([�8/'��������; 
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ATEX:  
EN 60079-0:2006  
Electrical apparatus for explosive gas atmospheres Part 0: General requirements  
 
EN 60079-0:2009  
Explosive atmospheres – Part 0: Equipment - General requirements  
 
EN 60079-1:2007  
([SORVLYH�DWPRVSKHUHV�±�3DUW����(TXLSPHQW�SURWHFWLRQ�E\�ÀDPHSURRI�HQFORVXUHV�³G´� 
 
EN 60079-11:2007  
([SORVLYH�DWPRVSKHUHV���3DUW�����(TXLSPHQW�SURWHFWLRQ�E\�LQWULQVLF�VDIHW\�³L´ 
 
   II 2 G Ex d ia IIC T4 Gb Tamb -20°C to +55°C  
 
'(0.2����$7(;��������; 
 
UL 
*DV�GHWHFWRU�XVH�LQ�KD]DUGRXV�ORFDWLRQV�&ODVV���'LYLVLRQ����*URXSV�$��%��&�DQG�'�RQO\�DV�WR�
intrinsic safety. 
 
8/����� � � �WK�(GLWLRQ� 
8/�������������� � �WK�(GLWLRQ� 
8/���������������� �VW�(GLWLRQ 
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Unpacking
Remove the Gas-Pro from the packaging. The standard accessories are under the supporting trays. 
The following items will be included as standard:

Box contents
• Gas-Pro
• Quick Start Guide
• CD Manual
• Calibration report 

The following items are optional:

Optional items
• Charger cradle
• Charger lead (see Power & Communication Cables Technical Data)
• Flow plate (standard for pumped units)

 i If you have ordered a charger and/or cradle this will also be included in the box.  
Further accessories are available but will not be contained in the box (see Section 7).

 i *DV�3UR�LQ�WKH�RII�VWDWH�FDQ�EH�OHIW�RQ�FKDUJH�LQGH¿QLWHO\

 i Should the unit be deep discharged, the charging indication will not be shown until the 
unit has been charging for 1 hour and the operator button has been pressed.

 i When on and charging a warning will advise the user to turn the Gas-Pro off after 12 
hours or remove from charge.

 i Store the battery in a full state and recharge at least once every 3 months.
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1. Set-up
1.1 Prior to use
%HIRUH�XVH��WKH�*DV�3UR�VKRXOG�DOZD\V�EH�FKHFNHG�IRU�DQ\�VLJQV�RI�SK\VLFDO�GDPDJH�

*DV�3UR�XVHV�D�/LWKLXP�,RQ��/L�LRQ��EDWWHU\�SDFN�DQG�VKRXOG�DUULYH�ZLWK�VXI¿FLHQW�FKDUJH�WR�EH�XVHG�
VWUDLJKW�RXW�WKH�ER[��+RZHYHU��LI�WKLV�LV�WKH�¿UVW�WLPH�RI�XVH��\RX�PD\�QHHG�WR�FKDUJH�WKH�EDWWHU\�WR�
attain the full operating time (see Charging on page 13).

)RU�EDWWHU\�UXQ�WLPHV��VHH�WKH�WDEOH�RQ�page 52.

 i The actual operating time will depend on the types of sensor installed.

1.2 Gas-Pro orientation

Figure 1: Gas-Pro 

� D-ring  ��Sounder � Sensor apertures ��Charging cable 
� Alarm bars ��Operator button ��'XDO�FRORXU�/&'�GLVSOD\� �&HUWL¿FDWLRQ�ODEHO�  
��+ve Safety™ indicator ��Pump inlet/outlet* ��Alligator clip 

* Blanked for non-pumped unit.
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1.3 Charging
&KDUJLQJ�VKRXOG�RQO\�WDNH�SODFH�LQ�QRQ�KD]DUGRXV��VDIH��DUHDV��7R�FKDUJH��VLPSO\�SOXJ�WKH�FDEOH�� into 
the charging socket � on the Gas-Pro and turn on the mains supply (see Figure 2 below). If a charging 
FUDGOH�RU�YHKLFOH�FUDGOH�LV�EHLQJ�XVHG��HQVXUH�WKH�*DV�3UR�¿WV�¿UPO\�RQ�WR�WKH�SRZHU�FRQQHFWRU��

 i The charger must be able to supply 6.5V@ 450mA with an output voltage that does not 
exceed 9.1V (Um).

Figure 2: Charger connection

:KHQ�RII��WR�VKRZ�WKH�*DV�3UR�LV�FKDUJLQJ��ERWK�/('V�ZLWKLQ�WKH�DODUP�EDUV�ZLOO�ÀDVK�UHG�DQG�ZLOO�FKDQJH�
to green once fully charged. This state will continue until the trickle charge is complete. Charging will then 
WHUPLQDWH�VKRZLQJ�QR�LQGLFDWLRQ��7KH�VFUHHQ�ZLOO�DOVR�VKRZ�WKH�EDWWHU\�LFRQ�¿OOLQJ�LQ�WKH�PLGGOH�RI�WKH�
VFUHHQ�ZKHQ�WKH�*DV�3UR�LV�RII��DQG�LQ�WKH�ERWWRP�OHIW�KDQG�FRUQHU�ZKHQ�LW�LV�RQ��7KH�EDWWHU\�LFRQ�FRQWDLQV�
D�PD[LPXP�RI�VL[�VHJPHQWV�WR�LQGLFDWH�WKH�EDWWHU\¶V�VWDWH�RI�FKDUJH��)RU�H[DPSOH��ZLWK�WKUHH�VHJPHQWV�
VKRZQ�DQG�D�IRXUWK�ÀDVKLQJ��WKH�EDWWHU\�LV�����FKDUJHG����DQG�ZKHQ�DOO�VL[�DUH�VKRZQ��WKH�EDWWHU\�LV�IXOO\�
charged � (see Figure 3 below).

Figure 3: Charging indications

�

�

� �
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1.4 )LWWLQJ�D�ÀRZ�SODWH
$�ÀRZ�SODWH�FDQ�EH�XVHG�IRU�D�QXPEHU�RI�DSSOLFDWLRQV�LQFOXGLQJ�SXPSHG�RSHUDWLRQ��UHPRWH�VDPSOLQJ���
PDQXDO�JDV�WHVW�FDOLEUDWLRQ�RU�IRU�PDQXDO�VDPSOLQJ��,I�WKH�SXPSHG�ÀRZ�SODWH�LV�DWWDFKHG�EHIRUH�WXUQLQJ�
WKH�*DV�3UR�RQ�DQG�WKH�*DV�3UR�LQFOXGHV�D�SXPS��D�SXPS�WHVW�ZLOO�FRPPHQFH�DV�SDUW�RI�WKH�VWDUW�XS�
process (see Pump test on page 20).

7KHUH�DUH���W\SHV�RI�ÀRZ�SODWH��RQH�IRU�D�*DV�3UR�ZLWK�LQWHUQDO�SXPS��RQH�IRU�D�*DV�3UR�ZLWK�QR�
pump and a non-magnetic version for PC calibration or for manual sampling. Although there is no 
GLIIHUHQFH�WR�WKH�DWWDFKPHQW�SURFHGXUH��WKH\�DUH�QRW�LQWHUFKDQJHDEOH��VHH�Figure 4). The pumped 
ÀRZ�SODWH�KDV�WKH�  symbol in the top left corner to aid recognition.

Figure 4: 3XPSHG�DQG�QRQ�SXPSHG�ÀRZ�SODWHV

 
��3XPSHG�ÀRZ�SODWH

��1RQ�SXPSHG�ÀRZ�SODWH

� PC Cal/Test Flow Plate

&KHFN�WKH�ÀRZ�SODWH¶V�JDVNHW�LV�IUHH�IURP�GLUW�DQG�KDV�QRW�EHHQ�GDPDJHG�SULRU�WR�¿WWLQJ��7R�¿W�D�ÀRZ�
SODWH��ORFDWH�LW�RYHU�WKH�*DV�3UR�VHQVRUV�DV�VKRZQ�LQ�Figure 5 and tighten the securing screw �.

Figure 5: )LWWLQJ�D�ÀRZ�SODWH

7KH�ÀRZ�SODWH�LQFOXGHV�D�TXLFN�FRQQHFW�¿WWLQJ�IRU�DWWDFKLQJ�VDPSOH�WXEHV�DQG�SUREHV�

� � �

�
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1.5 Quick view
(YHQ�ZKHQ�WKH�GHWHFWRU�LV�RII��XVHUV�FDQ�GLVSOD\�GHWDLOV�DERXW�WKH�FRQ¿JXUDWLRQ�RI�WKH�*DV�3UR�E\�
PRPHQWDULO\�SUHVVLQJ�WKH�RSHUDWRU�EXWWRQ�IRU�RQH�DXGLEOH�EOLS��7KH�/('�WR�WKH�OHIW�RI�WKH�GLVSOD\�ZLOO�
ÀDVK�UHG�RQFH�DQG�WKH�4XLFN�YLHZ�VFUHHQ�VKRZQ�LQ�Figure 6 below will be displayed for 10 seconds.

Figure 6: 4XLFN�YLHZ�GLVSOD\

 

� Gas type and unit detected 
� Battery status 
� Quickview icon 
��ID or serial number

 i The +ve Safety™ LED status is also shown (see Figure 1).

�

�

�

�
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2. Operation
2.1 General

 ! Before turning the Gas-Pro on, ensure it is in ‘clean air’ (i.e. outside, in normal air, away 
from any plant process or suspected gas location). This will allow the Gas-Pro to be 
zeroed using clean air as the base point. If the Gas-Pro is zeroed in contaminated air a 
false gas reading can result, or the zero could fail.

2.2 Turn on
,Q�µFOHDQ�DLU¶��WXUQ�RQ�WKH�*DV�3UR�E\�KROGLQJ�GRZQ�WKH�RSHUDWRU�EXWWRQ�IRU���DXGLEOH�EOLSV��7KH�*DV�
3UR�ZLOO�ZDUP�XS��JRLQJ�WKURXJK�D�VHULHV�RI�DXWRPDWLF�SURFHVVHV�DV�IROORZV�

Firstly a test screen pattern will be generated. Watch this to ensure there are no missing pixels on 
your display screen.

:KLOVW�WKH�*DV�3UR�LV�ZDUPLQJ�XS��WZR�VFUHHQV�ZLOO�EH�GLVSOD\HG�

Figure 7: ,QLWLDO�VFUHHQV�DW�WXUQ�RQ

$IWHU�D�VXFFHVVIXO�WHVW�F\FOH�WKH�/&'�VFUHHQ�ZLOO�UHPDLQ�JUHHQ��WKH�VRXQGHU�DQG�/('V�ZLOO�LQGLFDWH�
the Gas-Pro is healthy.

 i $�*DV�3UR�¿WWHG�ZLWK�D�SXPS�LV�FRQ¿JXUHG�DV�VWDQGDUG�WR�VWDUW�WKH�SXPS�DXWRPDWLFDOO\�
ZKHQ�VZLWFKHG�RQ��SURYLGHG�WKDW�D�ÀRZ�SODWH�LV�¿WWHG��6XFK�D�*DV�3UR�WHVWV�WKH�SXPS�
automatically at this point (for more details on this, see Pump test on page 20).

 i If the battery level is low, an alarm will sound, and the battery icon on the screen will be partial.

 i ,I�D�VHFRQG�µVSODVK¶�VFUHHQ�KDV�EHHQ�FRQ¿JXUHG�YLD�3RUWDEOHV�3UR�LW�ZLOO�EH�VKRZQ�QH[W�LQ�
the turn on sequence.
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,I�WKH�*DV�3UR�LV�FRQ¿JXUHG�IRU�UHJXODU�*DV�7HVWLQJ��%XPS�7HVW���WKH�GDWH�RI�WKH�ODVW�*DV�7HVW�ZLOO�
DOVR�EH�VKRZQ��IRU�PRUH�LQIRUPDWLRQ�RQ�*DV�7HVWLQJ��VHH�*DV�WHVWLQJ�DQG�FDOLEUDWLRQ on page 34).

Figure 8: Gas test due screen

The next screen indicates when the Gas-Pro was last calibrated. It also indicates when the next calibration 
is due with a warning symbol �QH[W�WR�WKH�QXPEHU�RI�GD\V�OHIW��LI�WKLV�LV�OHVV�WKDQ����GD\V��,I�WKH�
FDOLEUDWLRQ�GXH�GDWH�KDV�H[SLUHG��WKH�QXPEHU�RI�GD\V�¿JXUH�LV�QRW�GLVSOD\HG�DQG�WKH�ZDUQLQJ�V\PERO�
ÀDVKHV�

Figure 9: &DOLEUDWLRQ�GXH�VFUHHQ

If the calibration due lockout feature has been enabled the lockout icon  will be displayed and the 
Gas-Pro will not proceed past this point.
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The next screen (Figure 10) will display the current detector settings (for more information on these 
VHWWLQJV��VHH�Gas-Pro functions on page 28).

Figure 10: Current settings screen

7KH�$XWR]HUR�&RQ¿UP�VFUHHQ�ZLOO�EH�GLVSOD\HG�QH[W�

Figure 11: $XWR]HUR�FRQ¿UP�VFUHHQ

An Autozero should not be performed unless the Gas-Pro is in clean air. Press the operator button to 
HQWHU�WKH�$XWR]HUR�PRGH��RWKHUZLVH�WKH�FRXQWGRZQ�ZLOO�SURJUHVV�DQG�ZLOO�QRW�SHUIRUP�D�]HUR��

If the operator button is not pressed the countdown will complete and this function will be skipped.
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:KHQ�WKH�DXWR]HUR�KDV�¿QLVKHG�RU�EHHQ�VNLSSHG��WKH�QH[W�VFUHHQ�LV�WKH�KRPH�VFUHHQ��Figure 12) 
and displays the gas levels.

 i Figure 12 shown below is for 5 gases in clean air.

Figure 12: Home screen

� Gas type 
� Unit 
��/HYHO 
� Home Screen icon 
� Battery level 
� Pump present 
 (rotating when on)

,Q�µFOHDQ�DLU¶��&22�DQG�2[\JHQ�OHYHOV�DUH�W\SLFDOO\�������DQG�������UHVSHFWLYHO\��,Q�]HUR�PRGH��
WKHVH�JDVHV�ZLOO�DFWXDOO\�UXQ�DQ�µRIIVHW¶�]HUR�

The Gas-Pro is now ready for use.

 ! From the 1st November 2010, EN60079-29 part 1 has been harmonised under the ATEX 
directive 94/9/EC. Therefore to comply with the ATEX directive, portable apparatus sensing 
ÀDPPDEOH�JDVHV�VKRXOG�KDYH�D�IXQFWLRQDO�FKHFN�ZLWK�ÀDPPDEOH�JDV�EHIRUH�HDFK�GD\�RI�
use (see *DV�WHVWLQJ�DQG�FDOLEUDWLRQ on page 34). Other testing regimes may be employed 
depending on local circumstances.

� �

�

�

� �
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2.3 Pump test
,Q�WKH�GHIDXOW�FRQ¿JXUDWLRQ��D�SXPSHG�*DV�3UR�ZLWK�D�ÀRZ�SODWH�DWWDFKHG��VHH�)LWWLQJ�D�ÀRZ�SODWH on 
page 12) will run a pump test during the start up process. A pump test will also be run whenever a 
ÀRZ�SODWH�LV�DWWDFKHG�GXULQJ�QRUPDO�RSHUDWLRQ�

 i ,I�WKH�*DV�3UR�LV�FRQ¿JXUHG�IRU�%XPS�IXQFWLRQDOLW\��WKH�%XPS�3XPS�SURPSW�ZLOO�EH�
GLVSOD\HG�LI�D�ÀRZ�SODWH�LV�DWWDFKHG�DQG�D�JDV�EXPS�WHVW�LV�GXH�RU�WKH�*DV�3UR�LV�SODFHG�LQ�
a Q-Test module during normal use (see %XPS�3XPS�IXQFWLRQDOLW\ on page 33).

 i 3ULRU�WR�¿WWLQJ��WKH�ÀRZ�SODWH¶V�JDVNHW�VKRXOG�EH�FKHFNHG�IRU�DQ\�GDPDJH�

The pump test ensures accurate sealing as well as monitoring pump performance.

The user will need to cover the pump inlet � (see Figure 13 below) when prompted to do so by the 
 symbol on the screen.

Figure 13: 3XPS�LQOHW

 

:KHQ�WKH�WHVW�KDV�¿QLVKHG��WKH�SXPS�ZLOO�HLWKHU�SDVV�  or fail .

,I�WKH�SXPS�WHVW�WDNHV�SODFH�GXULQJ�VWDUW�XS�DQG�WKH�*DV�3UR�SDVVHV��WKH�SXPS�ZLOO�UHPDLQ�RQ�DQG�
WKH�VWDUW�XS�SURFHVV�ZLOO�FRQWLQXH�DV�QRUPDO��,I�WKH�WHVW�LV�SDVVHG�GXULQJ�QRUPDO�XVH��WKH�*DV�3UR�ZLOO�
UHPDLQ�LQ�WKH�SXPSHG�PRGH�XQWLO�WKH�ÀRZ�SODWH�LV�UHPRYHG�

On failing the pump test the fail screen will persist with an audible alert until the button is pressed 
DQG�WKH�WHVW�UHSHDWV�25�WKH�ÀRZ�SODWH�LV�UHPRYHG�DQG�WKH�*DV�3UR�UHWXUQV�WR�XQSXPSHG�RSHUDWLRQ��
For further detail on failing a pump test see 3XPS�WHVW�IDLOXUH on page 45.

�
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2.4 Detecting gas
:KHQ�VDPSOLQJ�DQ�DUHD�WKDW�PD\�FRQWDLQ�ZDWHU��XVH�WKH�EDOO�ÀRDW�SUREH�WR�UHGXFH�WKH�SRWHQWLDO�IRU�
water travelling up the sample line.

2.4.1 Diffusion monitoring
,I�\RX�ZLVK�WR�PRQLWRU�JDVHV�LQ�DPELHQW�DLU�IRU�GDQJHURXV�OHYHOV��WKH�*DV�3UR�FDQ�EH�ZRUQ�E\�HLWKHU�
clipping the strong alligator clip to clothing/overalls in the breathing zone or through the use of a 
chest harness.

,Q�WKH�GHIDXOW��QRQ�DODUP�VWDWH��*DV�3UR¶V�VRXQGHU���ZLOO�HPLW�D�EHHS�HYHU\����VHFV��LWV�FRQ¿GHQFH�
/('V���ZLOO�ÀDVK�JUHHQ��WKH��YH�6DIHW\��LQGLFDWRU���ZLOO�VKRZ�WKH�FXUUHQW�VWDWXV��DQG�WKH�/&'�GLVSOD\�
��ZLOO�LQGLFDWH�LW�LV�UXQQLQJ�E\�ÀDVKLQJ�WKH�  icon.

Figure 14: Gas-Pro indicators

,Q�WKH�DODUP�VWDWH��*DV�3UR�ZLOO�YLEUDWH��LWV�VRXQGHU���ZLOO�HPLW�D�UDSLG�WRQH��WKH�DODUP�/('V���ZLOO�ÀDVK�
UHG�DQG�EOXH��WKH��YH�6DIHW\��LQGLFDWRU���ZLOO�EH�RII�LQ�DODUP��WKH�/&'�GLVSOD\�� will also be red and 
highlight the gas in alarm.

�

�

�

�
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2.4.2 Pumped mode
3XPSHG�RSHUDWLRQ�UHTXLUHV�WKH�XVH�RI�WKH�SXPSHG�ÀRZ�SODWH�ZKLFK�DXWRPDWLFDOO\�DFWLYDWHV�WKH�SXPS��VHH�
%XPS�3XPS�IXQFWLRQDOLW\ on page 33). Gas-Pro can either be worn or used with hoses and probes to 
sample from spaces prior to entry. The pump capacity in the Gas-Pro is 0.5l/m and will draw a sample of 
gas from 30m within 80 seconds. Please note the expected losses for some gases below. Please allow at 
least 3 seconds per meter of hose used.

Tube Type Standard (AC0201/03/05/10/20/30)
Tube length 5 metres 10 metres 30 metres
Measurement Gas Name /RVV Time /RVV Time /RVV Time
CO (250ppm) Carbon Monoxide 0ppm 9 s 0ppm 20 s 1ppm 79 s
H2S (25ppm) Hydrogen Sulphide 0ppm 10 s 1ppm 20 s 6ppm 78 s
CH4�������92/� Methane ���92/ 10 s ���92/ 20 s ���92/ 78 s
CO2�����92/� Carbon Dioxide ���92/ 9 s ���92/ 20 s ���92/ 79 s
O2������92/� Oxygen ���92/ 9 s ���92/ 20 s ���92/ 79 s

 i If Gas-Pro is operated in pumped mode in combination with an exhaust pipe, a set of 
EHOORZV�VKRXOG�EH�XVHG�LQOLQH��H�J��ÀRZ�SODWH����FP�PD[LPXP�WXEH��EHOORZV������FP�
maximum tube).

 i *DV�3UR�DOVR�KDV�D�VSHFL¿F�SUH�HQWU\�PRGH��VHH�Section 2.6.5 on page 29).
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2.4.3 Manual sampling
If the internal pump option has not been chosen the hand aspirator may be used for pre-entry checks 
and remote sampling. This is not however recommended for sample hoses longer than 5 meters 
due to the amount of time (and therefore squeezes) it would take to get a repeatable sample to the 
VHQVRUV��$�ZDWHU�WUDS�DQG�¿OWHU�VKRXOG�EH�XVHG�

2.4.3.1 Using the Hand Aspirator
7KH�KRVH�HQG�RI�WKH�KDQG�DVSLUDWRU�VKRXOG�EH�DWWDFKHG�WR�WKH�H[KDXVW�RI�WKH�XQ�SXPSHG�ÀRZ�
SODWH��D�VHQVRUV�FRYHUHG�ZDUPLQJ�ZLOO�EH�VKRZQ�  and the user should accept this. The bulb 
VKRXOG�WKHQ�EH�GHSUHVVHG�ZKLOVW�KROGLQJ�D�¿QJHU�RYHU�WKH�LQOHW�WR�HQVXUH�WKDW�D�WLJKW�VHDO�KDV�EHHQ�
achieved. The detector will at this point likely go into alarm (this is due to the pressure effect on 
the oxygen sensor) and the bulb of the aspirator should not return to the rounded shape. If this 
GRHV�QRW�KDSSHQ�±�UHSRVLWLRQ�WKH�ÀRZ�SODWH�DQG�UHSHDW�WKH�WHVW��2QFH�WKH�WHVW�LV�SDVVHG�DOORZ�WKH�
O2 sensor to stabilise to 20.9% and then attach the required sample hose length to the inlet on the 
ÀRZ�SODWH�DQG�FRPPHQFH�VDPSOLQJ��'HSUHVV�WKH�DVSLUDWRU�EXOE�HYHU\�RWKHU�VHFRQG�LQ�RUGHU�WR�JHW�D�
FRQVWDQW�VDPSOH�ÀRZ�WR�WKH�VHQVRUV��(YHU\�GHSUHVVLRQ�RI�WKH�DVSLUDWRU�EXOE�VKRXOG�SXOO�WKH�VDPSOH�
approximately 25cm up the tube. Therefore to sample from a 5 meter hose – at least 20 aspirations 
ZLOO�EH�UHTXLUHG��KRZHYHU�D�PLQLPXP�RI���PLQXWH�LV�UHFRPPHQGHG�WR�HQVXUH�D�VWDEOH�VDPSOH�LV�UHDG�

,I�WKH�*DV�3UR�EHLQJ�XVHG�LV�¿WWHG�ZLWK�D�FDUERQ�PRQR[LGH�VHQVRU��&2��D����LQFUHDVH�LQ�UHDGLQJ�LV�
expected during this process due to the extra pressure placed on the sensor (ie if the sample being 
tested is 30ppm – the expected result onscreen will show 32ppm.

,I�*DV�3UR�LV�EHLQJ�XVHG�UHJXODUO\�IRU�VDPSOLQJ��&URZFRQ�VWURQJO\�UHFRPPHQG�WKH�XVH�RI�WKH�LQWHUQDO�
pumped option to reduce time and potential for error.

 i 'R�QRW�XVH�WKH�SXPSHG�ÀRZ�SODWH�IRU�PDQXDO�VDPSOLQJ�
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2.5 Alarms
The Gas-Pro has the following types of alarm:

• /RZ�EDWWHU\
• Instantaneous
• Time weighted average (TWA)

2.5.1 Low battery alarm
:KHQ�WKH�*DV�3UR�ZDUQV�RI�D�ORZ�EDWWHU\��WKH�VRXQGHU�ZLOO�HPLW�DQ�DXGLEOH�GRXEOH�EOLS�HYHU\���
VHFRQGV�DQG��LI�FRQ¿JXUHG�WR�GR�VR��WKH��YH�6DIHW\��/('�ZLOO�FKDQJH�VWDWH��7KLV�PHDQV�WKH�
battery has at least 20 minutes of battery life remaining. After 20 minutes the Gas-Pro will enter full 
DODUP�VWDWH�DQG�WKH�EDWWHU\�LFRQ�ZLOO�ÀDVK�HPSW\�

 ! 8VHUV�VKRXOG�¿QLVK�WKHLU�FXUUHQW�DFWLYLW\�DQG�PRYH�WR�D�VDIH�DUHD�DV�WKH�LQVWUXPHQW�ZLOO�
power off without further warning unless charged.

2.5.2 Instantaneous alarm
7KH�*DV�3UR�ZLOO�JR�LQWR�DODUP�LPPHGLDWHO\�LI�WKH�OHYHO�RI�DQ\�RI�WKH�JDVHV�LW�LV�FRQ¿JXUHG�WR�GHWHFW�
EHFRPH�RXWVLGH�DFFHSWDEOH�OLPLWV��$�PLQLPXP�DQG�PD[LPXP�DFFHSWDEOH�OHYHO�LV�VHW�IRU�R[\JHQ��IRU�PRVW�
other gases the Gas-Pro will go into alarm state 1 or 2 according to which level has been exceeded.

,Q�WKH�DODUP�VWDWH��WKH�µEHOO¶�DODUP�V\PERO�RQ�WKH�/&'�VFUHHQ�ZLOO�VKRZ�D�  or  to indicate which level 
RI�DODUP�KDV�EHHQ�WULJJHUHG��,Q�DODUP��WKH�VRXQGHU�ZLOO�HPLW�D�WRQH�DQG�WKH�*DV�3UR�ZLOO�YLEUDWH��7KH�/('V�
ZLOO�ÀDVK�UHG�DQG�EOXH��DQG�WKH�EDFNJURXQG�RI�WKH�/&'�ZLOO�FKDQJH�FRORXU�IURP�JUHHQ�WR�UHG�DQG�WKH�JDV�LQ�
DODUP�GLVSOD\�ZLOO�LQYHUW�SHULRGLFDOO\��6\PEROV�RQ�WKH�/&'�ZLOO�VKRZ�WKH�OHYHO�DQG�QDWXUH�RI�WKH�DODUP�

2.5.3 Time weighted average alarm (TWA)
:KHQ�DFWLYDWHG��WKH�*DV�3UR�EHJLQV�D�QHZ�UHFRUG�IRU�HDFK�WR[LF�JDV�EHLQJ�PRQLWRUHG�ZKHUH�LW�VWRUHV�
information about gas levels detected. If the average levels detected over a period of time exceeds 
SUHGHWHUPLQHG�OHYHOV��WKH�*DV�3UR�ZLOO�JR�LQWR�DODUP�

,Q�WKH�DODUP�VWDWH��WKH�7:$�V\PERO� �RQ�WKH�/&'�VFUHHQ�ZLOO�LQGLFDWH�D����PLQXWH�RU���KRXU�OLPLW� . The 
VRXQGHU�ZLOO�HPLW�D�WRQH�DQG�WKH�*DV�3UR�ZLOO�YLEUDWH��7KH�/('V�ZLOO�ÀDVK�UHG�DQG�EOXH��DQG�WKH�EDFNJURXQG�
RI�WKH�/&'�GLVSOD\�ZLOO�FKDQJH�FRORXU�IURP�JUHHQ�WR�UHG��

7KH�/&'�GLVSOD\�ZLOO�LQGLFDWH�WKH�DODUP�KDV�EHHQ�WULJJHUHG�E\�H[SRVXUH�RYHU�WLPH�UDWKHU�WKDQ�
LQVWDQWDQHRXVO\��/HYHOV�DUH�VHW�IRU�D�VKRUW�SHULRG�RI����PLQXWHV�DQG�D�ORQJHU�RQH�RI���KRXUV��

 ! TWA alarms cannot be cleared. (The 8 hour TWA can be reviewed in the user menu - see 
Section 2.6.4 on page 28). The TWA can only be cleared by turning the Gas-Pro off (see 
6KXW�GRZQ on page 32). Refer to Health and Safety guidelines on TWA alarms.

 i ,I�7:$�LV�PRQLWRUHG�ZLWK�WKH��YH�VDIHW\��FRQ¿JXUDWLRQ��WKH�7:$��YH�VDIHW\�DOHUW�LV�RQO\�
cleared by downloading the datalog via Portables-Pro.
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2.5.4 Accepting and clearing alarms

Setting Alarm 1 Alarm 2 
Non-latched Alarms will not be latched returning 

to non-alarm state without user 
acceptance

Alarm can be turned off only when gas 
has returned to acceptable levels

/DWFK�$FFHSW Allows the user to silence alerts but 
remains in alarm. Once gas has 
returned to acceptable levels the user 
needs to accept the state.

Alarm can be turned off only when gas 
has returned to acceptable levels

/DWFKHG Alarm can be turned off only when gas 
has returned to acceptable levels

Alarm can be turned off only when gas 
has returned to acceptable levels

 i While in alarm, the Gas-Pro will continue to record levels of all the gases being monitored. 

2.5.5 Sensor types
7KH�*DV�3UR�FDQ�EH�¿WWHG�ZLWK�WKH�IROORZLQJ�VHQVRU�W\SHV�

• Oxygen
• Electro-chemical
• Infra red (IR)
• Pellistor
• Photoionization Detector (PID)

2.5.5.1 Oxygen sensors
These sensors are in the form of an electro-galvanic fuel cell which is an electrical device used to 
measure the concentration of oxygen gas in the ambient air. Set as default with both higher and 
lower alarm levels.

2.5.5.2 Electro-chemical sensors
Electrochemical gas sensors measure the volume of a target gas by oxidising or reducing the target 
gas at an electrode and measuring the resulting current.

2.5.5.3 Infra red sensors
*DV�LV�SXPSHG�RU�GLIIXVHV�LQWR�WKH�VDPSOH�FKDPEHU��DQG�JDV�FRQFHQWUDWLRQ�LV�PHDVXUHG�HOHFWUR�
RSWLFDOO\�E\�LWV�DEVRUSWLRQ�RI�D�VSHFL¿F�ZDYHOHQJWK�LQ�WKH�LQIUDUHG��,5���
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2.5.5.4 Pellistor sensors
3HOOLVWRU�VHQVRUV��RU�FDWDO\WLF�EHDGV��DUH�VSHFL¿FDOO\�GHVLJQHG�WR�VHQVH�H[SORVLYH�JDVHV��7KH�
GHWHFWLQJ�HOHPHQW�FRQVLVWV�RI�VPDOO�³SHOOHWV´�RI�FDWDO\VW�ORDGHG�FHUDPLF�ZKRVH�UHVLVWDQFH�FKDQJHV�LQ�
the presence of gas.

2.5.5.5 Pellistor saver mode 
:KLOH�LQ�VDYHU�PRGH�DQG�WKH�VXEVHTXHQW�VWDELOLVH�WLPH��WKH�JDV�OHYHO�GLVSOD\HG�RQ�WKH�/&'�VFUHHQ�
will indicate over range. If the alarm is so severe as to cause a sensor over-range the Gas-Pro 
should have a gas test to ensure no lasting damage has occurred.

3HOOLVWRU�VHQVRUV�FDQ�VXIIHU�GHJUDGDWLRQ�LI�SRZHUHG�ZKLOH�H[SRVHG�WR�ÀDPPDEOH�JDV�FRQFHQWUDWLRQV�
RI�JUHDWHU�WKDQ������/(/��DQG�DOVR�LI�H[SRVHG�WR�KLJK�OHYHOV�RI�+2S or silicones.

To reduce the degradation the instrument the Gas-Pro employs a Pellistor saver mode.

:KHQ�WKH�JDV�H[FHHGV�WKH�VDYHU�WKUHVKROG��XVHU�FRQ¿JXUDEOH��GHIDXOW�����
– 95%) then the detector will turn off the sensor for a minimum period of 3 
minutes 20 seconds. 

After this time the sensor can be re-activated by a single click of the 
operator button. 

$IWHU�D�VWDELOLVDWLRQ�WLPH��LI�WKH�JDV�OHYHO�VWLOO�H[FHHGV�WKH�WKUHVKROG�WKHQ�WKH�
sensor will be turned off and the cycle starts again.

 ! From the 1st November 2010, EN60079-29 part 1 has been harmonised under the ATEX 
directive 94/9/EC. Therefore to comply with the ATEX directive, portable apparatus sensing 
ÀDPPDEOH�JDVHV�VKRXOG�KDYH�D�IXQFWLRQDO�FKHFN�ZLWK�JDV�EHIRUH�HDFK�GD\�RI�XVH��VHH�Gas 
WHVWLQJ�DQG�FDOLEUDWLRQ on page 34). Other testing regimes may be employed depending on 
local circumstances.
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2.5.5.6 PID 
3,'�VHQVRUV�DUH�FRQ¿JXUHG�DQG�FDOLEUDWHG�WR�,VREXW\OHQH�ZKHQ�PDQXIDFWXUHG��

7KH�3,'�VHQVRU�FDQ�EH�FRQ¿JXUHG�WR�GHWHFW�9RODWLOH�2UJDQLF�&RPSRXQGV��92&��RWKHU�WKDQ�
Isobutylene by changing the correction factor in the PID sensor type options

'HWDLOV�RI�KRZ�WR�FKDQJH�WKH�92&�FRUUHFWLRQ�IDFWRU�FDQ�EH�IRXQG�LQ�3RUWDEOHV�3UR�XVHU�PDQXDO

*DV�3UR�¿WWHG�ZLWK�D�3,'�VHQVRU�PD\�UHTXLUH�SHULRGLF�FOHDQLQJ�DQG�FDOLEUDWLRQ�RI�WKH�VHQVRU�WR�
ensure correct performance in normal use.

The sensor may need maintenance if any of the following occur:

• The baseline is climbing after zeroing the sensor 
• The sensor becomes sensitive to humidity 
• The baseline is unstable or shifts when the sensor is moved
• Sensitivity of the sensor has dropped 

Please refer to Crowcon application note PID-AN-001 for further details on maintenance and 
cleaning of the PID sensor.
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2.6 Gas-Pro functions
The following can be selected from the Gas-Pro user menu:

 Home screen

 Manual zero

 Time weighted average (TWA) review

 Pre-entry check

 Peak review

 Settings menu

2.6.1 Accessing the user menus
:LWK�WKH�KRPH�VFUHHQ�GLVSOD\HG��GRXEOH�FOLFN�WKH�RSHUDWRU�EXWWRQ�WR�
access the function menus. 

Single click the operator button to scroll right until the required menu icon 
is highlighted and then double click to select the function.

2.6.2 Home screen 
:KHQ�WKLV�LFRQ�LV�VHOHFWHG��WKH�+RPH�VFUHHQ�ZLOO�EH�GLVSOD\HG�

2.6.3 Manual zero 
7KLV�IXQFWLRQ�VKRXOG�RQO\�EH�FDUULHG�RXW�LQ�µFOHDQ�DLU¶�DQG�DOORZV�WKH�*DV�3UR�WR�EH�]HURHG�DW�DQ\�
time.

Certain operations will only take place if the Gas-Pro has been recently 
]HURHG���)RU�H[DPSOH��LI�FRQ¿JXUHG�WR�GR�VR��*DV�3UR�ZLOO�SURJUHVV�WR�D�
calibration after failing a gas test if the unit has been manually zeroed in 
the last 15 minutes.

2.6.4 Time weighted average 
This function allows the 8 hour TWA to be reviewed. For more details on 
WKH�VHWWLQJV��VHH�7LPH�ZHLJKWHG�DYHUDJH�DODUP��7:$� on page 24.
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2.6.5 Pre-entry check (PEC) 
This function is intended for sampling air of unknown quality before gaining access to it (e.g. going 
under ground through a manhole cover) thereby avoiding unnecessary exposure. 

 i The Gas-Pro (and any sampling probe) should be in a clean air when the PEC starts and 
¿QLVKHV�VR�WKH�7:$�DFFXPXODWLRQ�VKRXOG�EH�LQVLJQL¿FDQW�

 i If Gas-Pro is operated in pumped mode in combination with an exhaust pipe, a set of 
EHOORZV�VKRXOG�EH�XVHG�LQOLQH��H�J��ÀRZ�SODWH����FP�PD[LPXP�WXEH��EHOORZV������FP�
maximum tube).

3(&�LV�D�WKUHH�VWDJH�SURFHVV��VDPSOLQJ��SHDN�DQG�SXUJH��7KHUH�LV�D���PLQXWH�WLPHRXW�RQ�HDFK�3(&�
VWDJH��ZLWK�D�WLPHRXW�PRYLQJ�WKH�LQVWUXPHQW�WKURXJK�WKH�VWDJHV�±�D�WLPHRXW�IURP�WKH�SXUJH�VFUHHQ�
takes the instrument back to the home screen. This gives a total PEC timeout time of 15 minutes. This 
timing is deliberate: the STWA time period is 15 minutes so this ensures that if the gas level at the 
operator exceeds the level for an STWA alarm then the alarm will occur on completion of the PEC.

2.6.5.1 Starting a Pre-entry check

 i If the Gas-Pro is in alarm, the Pre-entry check will not appear on the menu.

%HIRUH�\RX�VWDUW�WKH�3UH�HQWU\�FKHFN��HQVXUH�\RX�DUH�UHDG\�WR�VWDUW�WKH�WHVW��L�H��DQ\�ÀRZ�SODWH��
VDPSOLQJ�SUREH�RU�KDQG�DVSLUDWRU�DUH�¿WWHG�WR�WKH�*DV�3UR�DV�UHTXLUHG��

)URP�WKH�KRPH�VFUHHQ��GRXEOH�FOLFN�WKH�RSHUDWRU�EXWWRQ�WR�HQWHU�WKH�PHQX�
selection screen.

2QFH�WKHUH��VLQJOH�FOLFN�WR�VFUROO�WR�WKH�ULJKW�XQWLO�3UH�HQWU\�FKHFN�PHQX�
symbol  is highlighted with a box.

Double click to enter the PEC sampling stage.

 

A countdown screen will be displayed. Single click the operator button to 
VWDUW�VDPSOLQJ��,I�WKH�FRXQWGRZQ�¿QLVKHV��WKH�*DV�3UR�ZLOO�UHWXUQ�WR�WKH�
home screen.
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2.6.5.2 Carrying out a Pre-entry check
The Gas-Pro will remain in the sampling stage for a maximum of 5 
PLQXWHV��:KLOVW�WKH�VDPSOLQJ�VFUHHQ�LV�GLVSOD\HG��LW�ZLOO�VKRZ�WKH�UHDO�
time gas levels.

The alarms will continue to function during this stage and a single click 
of the operator button will accept these.

The PEC can be moved to the peak stage at any time before the 5 
minute timeout by double clicking the operator button.

Peak readings registered during the Pre-entry check will be logged as 
events.  

 i Any peak reading sampled during this stage will not be added 
to the detector’s cumulative monitoring data and thus will not 
affect the TWA calculations.

The Gas-Pro will remain in the peak stage for a maximum of 5 minutes. 
When accessing the Peak Review screen the peak displayed will be 
the gas peak (trough for O2) seen in the selected time period; this will 
include gas levels seen during any PECs in the time period.

The PEC can be moved to the purge stage at any time before the 5 
minute timeout by double clicking the operator button. 

The Gas-Pro will remain in the purge stage for a maximum of 5 minutes. 

 i Before the purge stage ends, move to clean air.

To end the purge stage at any time before the 5 minute timeout double 
click the operator button. A 10 second countdown screen will be 
GLVSOD\HG��7R�FRQ¿UP�WKH�HQG�RI�WKH�SXUJH�VWDJH�VLQJOH�FOLFN�WKH�RSHUDWRU�
button within the 10 seconds or the purge will continue.
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2.6.6 Peak review 
Select this option from the Menu Screen to see the highest level of each gas detected during the 
session. The menu offers the choice to display the peak gas level since the Gas-Pro was powered 
up ��WKDW�RFFXUUHG�GXULQJ�WKH�ODVW���KRXUV� ��RU�GXULQJ�WKH�ODVW����KRXUV� . The peaks are 
cleared when Gas-Pro is turned off.

2.6.7 Settings 
The following settings can be altered by the user:

2.6.7.1 User setting 
Up to 5 different users can be loaded into Gas-Pro using the Portables-Pro PC application.

Double click the operator button to select the function. The screen will display the 5 user selectable 
icons (� to �). Single click the operator button until the required user number is highlighted and 
then double click to select it. The screen will return to the settings menu and after a few seconds will 
display the home screen. Gas-Pro will create an event when the user is changed allowing traceability 
of the user.

2.6.7.2 Pump setting 
7KLV�IXQFWLRQ��ZKLFK�LV�RQO\�SUHVHQW�LI�WKH�*DV�3UR�KDV�DQ�LQWHUQDO�SXPS��DOORZV�WKH�XVHU�WR�WXUQ�WKH�
pump on or off.

Double click the operator button to select the function. Single click the operator button to highlight 
the required symbol (  to turn the pump on or  to turn the pump off) and then double click. The 
screen will return to the settings menu and after a few seconds will display the home screen.

,I�D�ÀRZ�SODWH�LV�DWWDFKHG�D�µVHQVRU�FRYHUHG¶�LFRQ�ZLOO�EH�VKRZQ� .

2.6.7.3 Sounder volume 
This function allows the user to change the sounder volume.

Double click the operator button to select the function. Single click the operator button to highlight 
the required symbol (  for high volume (98dB) or  for low volume (95dB)) then double click. 
The screen will return to the settings menu and after a few seconds will display the home screen.
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2.7 Shut down
7R�WXUQ�WKH�*DV�3UR�RII��SUHVV�DQG�KROG�WKH�RSHUDWRU�EXWWRQ��$���VHFRQG�FRXQWGRZQ�ZLOO�VWDUW��+ROG�
WKH�EXWWRQ�GRZQ�XQWLO�WKH�FRXQWGRZQ�KDV�¿QLVKHG�DQG�WKH�*DV�3UR�ZLOO�VKXW�GRZQ��,I�\RX�UHOHDVH�WKH�
EXWWRQ�EHIRUH�WKH�FRXQWGRZQ�KDV�¿QLVKHG��WKH�*DV�3UR�ZLOO�UHVXPH�RSHUDWLRQ�

2.8 Additional Features
7KH�*DV�3UR�FDQ�EH�FRQ¿JXUHG�WR�DOORZ�DQG�RU�FKDQJH�WKH�IROORZLQJ�IHDWXUHV�

2.8.1 +ve Safety™
�YH�6DIHW\���3RVLWLYH�6DIHW\��SURYLGHV�SRVLWLYH�FRQ¿UPDWLRQ�RI�GHWHFWRU�VWDWXV�SULRU�WR�GHSOR\PHQW��
LQ�WKH�¿HOG�RU�RQ�UHWXUQ�IURP�VLWH�

7KH�IURQW�PRXQW�WUL�FRORXU�/('�JLYHV�WKH�6DIHW\�0DQDJHU�RU�6XSHUYLVRU�WKH�DELOLW\�WR�VHH�WKH�VWDWXV�RI�
WKH�2SHUDWRU¶V�GHWHFWRU�JLYLQJ�XQULYDOOHG�YLVLELOLW\�RI�WKH�VWDWXV�RI�GHWHFWRUV�GHSOR\HG�

2.8.1.1 +ve Safety™ indicator meanings

*UHHQ�ÀDVK 
'HWHFWRU�LV�FRPSOLDQW�WR�WKH�VLWH�RU�XVHU�VSHFL¿F�UHTXLUHPHQWV�DV�VHW�ZLWKLQ�
WKH�FRQ¿JXUDWLRQ�

$PEHU�GRXEOH�ÀDVK 
Detector is operational but requires attention. One or more of the pre-set 
ÀDJV�KDV�EHHQ�WULJJHUHG�WR�FKDQJH�WKH�VWDWXV�

Red constant 
,QGLFDWHV�WKH�GHWHFWRU�LV�QRW�ZLWKLQ�WKH�VSHFL¿HG�FULWHULD�IRU�XVH�DQG�VKRXOG�
not be used.

*DV�3UR�LV�VHW�DW�GHIDXOW�WR�WKH�µ&ODVVLF¶�VHWWLQJ�EXW�FDQ�EH�FRQ¿JXUHG�WR�RUJDQLVDWLRQDO�UHTXLUHPHQWV�
through the use of Portables-Pro and/or the I-Test.
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2.8.2 Data and event logging
7KH�GDWD�ORJ�UHFRUGV�JDV�OHYHOV�IRU�DOO�VHQVRUV�DQG�KDV�FDSDFLW\�IRU��������ORJV�����KUV�#���VHF�
LQWHUYDOV���7KUHVKROG�OHYHOV�FDQ�EH�VHW�XVLQJ�3RUWDEOHV�3UR��H[WHQGLQJ�ORJ�FDSDELOLWLHV��7KH�GDWD�ORJ�
LQWHUYDO�LV�VHW�DV�SDUW�RI�WKH�*DV�3UR�FRQ¿JXUDWLRQ�DQG�FDQ�EH�DGMXVWHG�XVLQJ�3RUWDEOHV�3UR�

(YHQW�ORJJLQJ�UHFRUGV�VLJQL¿FDQW�HYHQWV�RFFXUULQJ�GXULQJ�*DV�3UR�RSHUDWLRQ�

Events include:
• On    
• &RQ¿JXUDWLRQ�FKDQJH�
• User Acknowledgements
• Time change/set 
• Alarm 1   
• STWA   
• Zero   
• Gas Test  
• /RJ�XSORDG��GDWD�HYHQW��
• PEC Peaks  

The event log has a capacity of at least 1000 events.

2.8.3 Bump/Pump functionality
,I�WKH�*DV�3UR�LV�FRQ¿JXUHG�IRU�%XPS�3XPS�IXQFWLRQDOLW\��WKHQ�E\�SODFLQJ�WKH�*DV�3UR�LQ�D�4�7HVW�
PRGXOH�RU�DWWDFKLQJ�D�ÀRZ�SODWH��ZLWK�WKH�*DV�3UR�KRPH�VFUHHQ�GLVSOD\HG���WKH�%XPS�3XPS�VFUHHQ�
will be displayed (see Figure 15 below). 

Figure 15: Bump/Pump screen

 

Click the operator button to highlight  for Pump or  for Bump testing and then double click to 
select (see Pump test on page 20 or 6SHHG\�EXPS on page 36 and 6PDUW�EXPS on page 36 
for Bump details).

• Off
• Fault   
• /RZ�EDWWHU\
• Pellistor saver
• Alarm 2
• /7:$
• Calibration
• Zero (auto or manual)
• PEC
• User changed
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3. Gas testing and calibration
3.1 Introduction
&URZFRQ�UHFRPPHQGV�UHJXODU�JDV�WHVWV��DOVR�NQRZQ�DV�EXPS�WHVWV��WR�FRQ¿UP�VHQVRU�RSHUDWLRQ��
This involves applying a known composition of the correct gas to each sensor to verify sensor 
UHVSRQVH�DQG�DODUP�IXQFWLRQ��2UJDQLVDWLRQDO�VSHFL¿F�+HDOWK�DQG�6DIHW\�UHJXODWLRQV�VKRXOG�EH�
DGKHUHG�WR��DQG�D�QXPEHU�RI�ÀH[LEOH�DQG�VLPSOH�VROXWLRQV�DUH�DYDLODEOH�

*DV�3UR�RIIHUV�WZR�W\SHV�RI�EXPS�WHVW��$�VSHHG\�EXPS�WHVW�ZKLFK�LV�D�JDV�WHVW�WR�WKH�¿UVW�DODUP�OHYHO�
DQG�VPDUW�EXPS�WHVW��D�JDV�WHVW�WR�D�VSHFL¿HG�OHYHO�RI�WHVW�JDV�

,Q�DGGLWLRQ�LI�DQ\�FKDQQHO�IDLOV�VSHHG\�EXPS�RU�VPDUW�EXPS�WKHQ�*DV�3UR�FDQ�EH�FRQ¿JXUHG�WR�
perform a bump fail calibration.

*DV�3UR�FDQ�EH�FRQ¿JXUHG�WR�DXWRPDWLFDOO\�SHUIRUP�WKH�IROORZLQJ�RSWLRQV�
• 1R�&DOLEUDWLRQ�RU�%XPS��GHIDXOW�FRQ¿JXUDWLRQ�
• Bump (Speedy or Smart)
• Bump then calibration after bump fail (calibration can be optional on a bump test pass)
• 7KH�FRQ¿JXUDWLRQ�LWHPV�GLIIHU�SHU�UHJLRQ�DQG�FDQ�EH�VHW�ZLWK�3RUWDEOHV�3UR�WR�PDWFK�XVHU�

requirements.

This bump test and calibration functionality can be implemented with of any of the following options.

Q-Test 
4XLFN�DQG�VLPSOH�LQ�¿HOG�JDV�WHVW�DQG�FDOLEUDWLRQ�VROXWLRQ��3URYLGLQJ�RII�VLWH�WHVWLQJ�IRU�UHPRWH�
locations where power is not always available or practical. Simple to use and easy to repeat Q-Test 
UHGXFHV�VHW�XS��WUDLQLQJ�UHTXLUHPHQWV�DQG�VSDFH�QHHGHG�

Powered Q-Test allows gives a permanent home to monitors as it can be mounted in a vehicle and 
easily powered via a standard in-vehicle power socket.

I-Test 
,QWHOOLJHQW�ZDOO�RU�GHVN�PRXQW�JDV�WHVW�DQG�FDOLEUDWLRQ�VROXWLRQ��6XLWDEOH�IRU�VPDOO�DQG�ODUJH�ÀHHW�
XVHUV�DOLNH��,�7HVW�RIIHUV�VLPSOH�IXOO\�PDQDJHG�WHVWLQJ�ZLWK�GDWD�FDSWXUH�DV�ZHOO�DV�WKH�DELOLW\�WR�
XSGDWH�FRQ¿JXUDWLRQV�

Flow Plate 
*DV�3UR�FDQ�DOVR�EH�WHVWHG�VLPSO\�E\�XVLQJ�WKH�ÀRZ�SODWH�DQG�DSSO\LQJ�JDV�

 i If Gas-Pro is operated in pumped mode in combination with an exhaust pipe, a set of 
EHOORZV�VKRXOG�EH�XVHG�LQOLQH��H�J��ÀRZ�SODWH����FP�PD[LPXP�WXEH��EHOORZV������FP�
maximum tube)
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 ! From the 1st November 2010, EN60079-29 part 1 has been harmonised under the ATEX 
directive 94/9/EC. Therefore to comply with the ATEX directive, portable apparatus sensing 
ÀDPPDEOH�JDVHV�VKRXOG�KDYH�D�IXQFWLRQDO�FKHFN�ZLWK�JDV�EHIRUH�HDFK�GD\�RI�XVH��2WKHU�
testing regimes may be employed depending on local circumstances.

3.2 Bump Test Functionality
$V�SDUW�RI�WKH�EXPS�WHVWLQJ�IXQFWLRQDOLW\�*DV�3UR�RIIHUV�WKH�DELOLW\�WR�DOORFDWH�JDV�VHQVRUV�¿WWHG�WR�WKH�*DV�
3UR�LQWR�GLIIHUHQW�µEXPS�WHVW�JURXSV¶��7KHVH�JURXSV�DSSO\�WR�ERWK�WKH�VSHHG\�DQG�VPDUW�EXPS�IXQFWLRQDOLW\�

7KH�JURXSV�DYDLODEOH�DUH�µ'DLO\¶�DQG�µ,QWHUPLWWHQW¶��WKHVH�FDQ�EH�FRQ¿JXUHG�YLD�3RUWDEOHV�3UR��
This allows a different gas test regime to be applied for different sensors inline with site/company 
procedures. The information below explains this in greater detail:

,I�WKH�VHQVRUV�DUH�JURXSHG�LQWR�WKH�µ,QWHUPLWWHQW1¶�JURXS�ZLWK��IRU�H[DPSOH��D����GD\�LQWHUYDO��WKLV�
LQWHUYDO�LV�FRQ¿JXUDEOH�LQ�3RUWDEOHV�3UR���*DV�3UR�ZLOO�LQIRUP�WKH�XVHU�D�EXPS�WHVW�LV�GXH�RQ�WKH���WK�
day of use. This is indicated by a gas test due warning on the Gas-Pro screen during start up.

Figure 16: Gas test due screen

Gas-Pro will not inform the user of a need for a gas test until the interval period from the last 
VXFFHVVIXO�EXPS�KDV�H[SLUHG��+RZHYHU�RQ�DSSO\LQJ�D�PDJQHWLVHG�ÀRZ�SODWH��RU�SODFLQJ�*DV�3UR�LQWR�
the Q-Test the user will be given the option to complete a gas test (or proceed to pumped operation).

,I�WKH�VHQVRUV�DUH�JURXSHG�LQWR�WKH�µ'DLO\¶�JURXS��WKH�*DV�3UR�ZLOO�LQIRUP�WKH�XVHU�D�EXPS�WHVW�LV�GXH�
at the start of each working day (actually every 24 hrs). This is indicated by a gas test due warning 
on the Gas-Pro screen during start up.

,I�*DV�3UR�LV�WXUQHG�RII�DQG�RQ�DJDLQ�ZLWKLQ����KRXUV�RI�WKH�JDV�WHVW��WKH�*DV�3UR�ZLOO�QRW�LQIRUP�WKH�
XVHU�RI�D�QHHG�IRU�D�EXPS�WHVW��+RZHYHU�RQ�DSSO\LQJ�D�PDJQHWLVHG�ÀRZ�SODWH��RU�SODFLQJ�*DV�3UR�LQWR�
the Q-Test the user will be given the option to complete a gas test (or proceed to pumped operation).
1 7KH�3,'�VHQVRU�FDQ�RQO\�EH�DOORFDWHG�WR�WKH�µLQWHUPLWWHQW¶�JURXS��GDLO\�JURXS�LV�QRW�DYDLODEOH�IRU�3,'�VHQVRUV��7KH�3,'�VHQVRU�
PXVW�DOVR�EH�WKH�RQO\�VHQVRU�LQ�WKH�LQWHUPLWWHQW�JURXS�IRU�WKH�EXPS�WHVW�IXQFWLRQDOLW\�WR�RSHUDWH�FRUUHFWO\�
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3.2.1 Speedy bump
$�VSHHG\�EXPS�WHVWV�WKH�*DV�3UR�WR�¿UVW�DODUP�OHYHO�

Gas is presented across/over the sensor for a designated time (dependent on sensor gas type) 
during which alarm level one should be activated. 

7KLV�LV�GHHPHG�D�SDVV�LI�WKH�GHWHFWRU�JRHV�LQWR�DODUP�DQG�WKH�GHWHFWRU�LV�IXQFWLRQLQJ��VRXQGHU��/('¶V�
DQG�YLEUDWRU��YHUL¿HG�E\�WKH�XVHU��

It is a fail if the detector does not go into alarm.

3.2.1.1 Procedure
 X (LWKHU�SODFH�WKH�*DV�3UR�LQ�D�4�7HVW�PRGXOH�RU�DWWDFK�D�ÀRZ�SODWH�WR�WKH�*DV�3UR�
 X Select Bump (see %XPS�3XPS�IXQFWLRQDOLW\ on page 33���7KH�VFUHHQ�ZLOO�VKRZ�µ*DV�RQ¶�
 X Attach the gas bottle and turn it on.
 X $IWHU�D�WLPH��GHSLFWHG�E\�D�WLPH�EDU�DW�WKH�EDVH�RI�WKH�GLVSOD\���WKH�GLVSOD\�ZLOO�VKRZ�LI�WKH�JDV�HV��
being tested have passed  or failed . Gases not being tested will display [*]. The test will 
end before the preset time if all gases being tested pass.

3.2.2 Smart bump
$�VPDUW�EXPS�WHVWV�WKDW�WKH�*DV�3UR�UHVSRQGV�FRUUHFWO\�WR�D�VSHFL¿HG�OHYHO�RI�WHVW�JDV�

Gas is passed over/across the sensors and a predicted response is expected within a time window 
dependant on the sensor response time. 

7KH�WHVW�LV�SDVVHG�LI�WKH�JDV�OHYHO�LQGLFDWHG�E\�WKH�GHWHFWRU�LV�ZLWKLQ�SUH�VSHFL¿HG�OLPLWV�ZLWKLQ�WKLV�
WLPH�ZLQGRZ��WKH�SDUDPHWHUV�RI�WKLV�WHVW�DUH�FRQ¿JXUDEOH�YLD�3RUWDEOHV�3UR��

3.2.2.1 Procedure
 X (LWKHU�SODFH�WKH�*DV�3UR�LQ�D�4�7HVW�PRGXOH�RU�DWWDFK�D�ÀRZ�SODWH�WR�WKH�*DV�3UR�
 X Select Bump (see %XPS�3XPS�IXQFWLRQDOLW\ on page 33���7KH�VFUHHQ�ZLOO�VKRZ�µ*DV�RQ¶�
 X Attach the gas bottle and turn it on.
 X $IWHU�D�WLPH��GHSLFWHG�E\�D�WLPH�EDU�DW�WKH�EDVH�RI�WKH�GLVSOD\���WKH�GLVSOD\�ZLOO�VKRZ�LI�WKH�JDV�HV��
being tested have passed  or failed . Gases not being tested will display [*]. 

�1RWH��6PDUW�EXPS�IXQFWLRQDOLW\�LV�QRW�DYDLODEOH�IRU�WKH�3,'�VHQVRU��,I�*DV�3UR�LV�FRQ¿JXUHG�IRU�VPDUW�
EXPS�RQO\�D�VSHHG\�EXPS�ZLOO�EH�SHUIRUPHG�RQ�WKH�3,'�VHQVRU�
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3.2.3 Calibration after bump fail
,I�DQ\�FKDQQHO�IDLOV�VSHHG\�EXPS�RU�VPDUW�EXPS�WKHQ�*DV�3UR�FDQ�EH�FRQ¿JXUHG��YLD�3RUWDEOHV�3UR��
WR�SHUIRUP�D�µFDOLEUDWLRQ�DIWHU�EXPS�IDLO¶�LPPHGLDWHO\�DIWHU�WKH�WHVW�IDLOXUH�

 i Calibration should only be performed with appropriately accurate gas.

$V�WKLV�WHVW�LPPHGLDWHO\�IROORZV�D�VSHHG\�RU�VPDUW�EXPS��LI�µFDOLEUDWLRQ�DIWHU�EXPS�IDLO¶�LV�FRQ¿JXUHG�
the speedy or smart bump test will need to undertaken with calibration quality gas.

 i (QVXUH�WKH�JDV�DSSOLHG�PDWFKHV�WKH�FRQ¿JXUDWLRQ�VHWWLQJV�LQ�WKH�*DV�3UR�RU�WKH�WHVW�ZLOO�
fail. This can be done via Portables-Pro.

 i 6KRXOG�D�ÀDPPDEOH�VHQVRU�EH�¿WWHG��FKHFN�WKH�ODEHO�IRU�WKH�RULJLQDO�FDOLEUDWLRQ�WDUJHW�

3.2.3.1 Procedure

• ,I�FDOLEUDWLRQ�LV�LQWHQGHG��WKH�LQVWUXPHQW�VKRXOG�KDYH�EHHQ�]HURHG�PDQXDOO\�ZLWKLQ����PLQXWHV�
prior to the calibration attempt.

• )ROORZLQJ�D�EXPS�WHVW�IDLOXUH��OHDYH�WKH�LQVWUXPHQW�LQ�WKH�4�WHVW�PRGXOH�RU�ZLWK�WKH�ÀRZ�SODWH�
attached and the gas on.

• Wait for the calibration result screen indicated by the  or .
• The Gas-Pro then returns to normal operation.

During this process the new calibration values are stored to the instrument memory and the 
FDOLEUDWLRQ�GDWHV�DUH�DGYDQFHG�E\�WKH�FRQ¿JXUHG�LQWHUYDO�±�FRPPRQO\���PRQWK�DV�WKH�*DV�3UR�KDV�
not been through a formal service/calibration routine (dependant upon region/setting).

,I�WKH�JDV�WHVW�FDOLEUDWLRQ�IDLOV�WKLV�PD\�EH�LQGLFDWLYH�RI�D�PRUH�VHULRXV�VHQVRU�LVVXH��LQFOXGLQJ�WKH�
need to replace sensors. The instrument should then be serviced.

3.3 New sensor calibration/service
6HUYLFLQJ�RU�WKH�¿WPHQW�RI�D�QHZ�VHQVRU�FDQ�RQO\�EH�XQGHUWDNHQ�E\�D�VXLWDEO\�WUDLQHG�WHFKQLFLDQ�
using the PC software and the appropriate gases.

In addition calibration should be performed as required by local or organisational regulations. In 
WKH�DEVHQFH�RI�VXLWDEOH�HYLGHQFH��VXFK�DV�D�¿HOG�DVVHVVPHQW�E\�D�FRPSHWHQW�SHUVRQ��&URZFRQ�
recommend regular service and calibration every 6 months.
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3.4 *DV�WHVW�VFUHHQ�ÀRZ
7KH�IROORZLQJ�VHTXHQFH�RI�VFUHHQ�VKRWV�VKRXOG�EH�YLHZHG�ZLWK�UHIHUHQFH�WR�WKH�VHFWLRQV�RQ�µ6SHHG\�
%XPS¶��µ6PDUW�%XPS¶�	�µ&DOLEUDWLRQ�DIWHU�EXPS�IDLOµ�

7KH�VFUHHQ�VKRWV�VKRZ�WKH�JHQHUDO�ÀRZ�RI�WKH�JDV�WHVW�IXQFWLRQDOLW\�GHSHQGDQW�XSRQ�WKH�DFWXDO�WHVW�
and the decisions made.

Figure 17: *DV�WHVW�VFUHHQ�ÀRZ

Gas Groups Gas On

Gas Off

Bump/Pump

Pass

Pass

Fail

Fail

One gas fail

One gas fail

Calibration after bump fail

If enabled & manual zero <15mins prior
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4. Icon overview
The table below details the icons shown during regular operation as well as warning messages. This 
WDEOH�LV�LQWHQGHG�DV�D�TXLFN�RYHUYLHZ�SOHDVH�UHIHU�WR�VSHFL¿F�IXQFWLRQDO�VHFWLRQV�ZLWKLQ�WKLV�PDQXDO�
for further details.

Icon Description Icon Description

6LJQL¿HV�µKRPH¶�VFUHHQ ,QGLFDWHV�µ%DWWHU\¶�LQIRUPDWLRQ�

,QGLFDWHV�µ=HUR¶�IXQFWLRQDOLW\ ,QGLFDWHV�D�µ:DUQLQJ¶�LQIRUPDWLRQ

,QGLFDWHV�µ3UH�(QWU\�&KHFN¶��3(&��
functionality ,QGLFDWHV�µ6RXQGHU¶�IXQFWLRQDOLW\

,QGLFDWHV�µ7LPH�:HLJKWHG�$YHUDJH¶��7:$��� ,QGLFDWHV�µ6HWWLQJV�µ�IXQFWLRQDOLW\�

,QGLFDWHV�µ3XPS¶�¿WPHQW�RSHUDWLRQ ,QGLFDWHV�µ3HDN¶��IXQFWLRQDOLW\

,QGLFDWHV�VSHFL¿HG�µ8VHU¶ ,QGLFDWHV�D�µ*DV�7HVW¶�LQIRUPDWLRQ

,QGLFDWHV�µ7HVW�3DVVHG¶ ,QGLFDWHV�XQLW�µ2II¶�IXQFWLRQDOLW\

Time Date

,QGLFDWHV�µ&DOLEUDWLRQ¶�LQIRUPDWLRQ ,QGLFDWHV�DQ�µ$ODUP¶
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5. Service and maintenance
Gas-Pro is designed to require minimal service and maintenance. As with all electrochemical 
VHQVRUV�KRZHYHU��WKHVH�ZLOO�UHTXLUH�SHULRGLF�UHSODFHPHQW�

 i Ensure maintenance, service and calibration are carried out in accordance with the 
procedures in the manual and only by trained personnel.

)RU�IXUWKHU�VHUYLFH�RU�PDLQWHQDQFH��FRQWDFW�\RXU�ORFDO�&URZFRQ�DJHQW�RU�UHJLRQDO�RI¿FH��IRU�GHWDLOV�
UHIHUHQFH�WKH�µ&URZFRQ�&RQWDFWV¶�VHFWLRQ�RI�WKH�PDQXDO�
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6. PC interface and Portables-Pro
6.1 General
A number of differing variants of the software are available. The functionality of these variants ranges 
IURP�YLHZLQJ�UHDGLQJV�RQO\��WKURXJK�WR�FRQ¿JXUDWLRQ�DQG�FDOLEUDWLRQ��3OHDVH�VSHDN�WR�&URZFRQ�WR�
determine which variant of software is appropriate for your requirements.

*DV�3UR�KDV�PDQ\�FRQ¿JXUDEOH�IHDWXUHV��WKH�PDMRULW\�RI�WKHVH�FDQ�EH�VHW�XVLQJ�3&�LQWHUIDFH�
VRIWZDUH��7KH�*DV�3UR�LV�GHOLYHUHG�ZLWK�IDFWRU\�VHW�UHJLRQDO�GHIDXOWV��IRU�H[DPSOH�

• Alarm 2:   latched
• Volume:   standard (95 dB)
• Pump/bump:  on
• Bump:   on
• Calibrate:   every 6 months
• Autozero:  on
• &RQ¿GHQFH��� EOLS�DQG�ÀDVK
• +ve Safety™:�� µ&ODVVLF¶�VHWWLQJ

3OHDVH�UHIHU�WR�WKH�&DOLEUDWLRQ�FHUWL¿FDWH�VXSSOLHG�ZLWK�WKH�*DV�3UR�IRU�LQGLYLGXDO�VHWWLQJV�

As well as displaying real time gas level data and signalling instantaneous and time weighted 
DYHUDJH�DODUPV��WKH�*DV�3UR�UHFRUGV�HYHQWV�DQG�JDV�OHYHOV��8VLQJ�WKH�,�WHVW�DYDLODEOH�IURP�&URZFRQ��
or by connecting the Gas-Pro to a computer (see Section 6.2� 3&�LQWHUIDFH�FDEOH�� this data can be 
collected and viewed.

6.2 PC interface cable
Portables-Pro allows the download and viewing of data and event logs from the Gas-Pro using an 
interface cable via the USB socket on a laptop or desktop computer.

 i Please see Portables-Pro instructions for details.
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7. Accessories
Part Number Description
CH0100 Multiregion power lead (includes CH0101 and CH0102)
CH0101 Multiregion power supply
CH0102 Charging lead
CH0103 USB communications lead (not powered)
CH0104 USB communication and power lead
CH0105 Gas-Pro charger cradle (no power)
CH0106 9HKLFOH�FKDUJLQJ�DGDSWRU��XVH�ZLWK�&+�����
CH0107 5 Way multi-region power supply 

(Note: only for use with charging leads with serial numbers greater than Wxxxxx)
CH0200 INMETRO multi-region power lead (includes CH0101 and CH0202)
CH0202 INMETRO Charging lead
CH0203 INMETRO USB communications lead (not powered)
CH0204 INMETRO USB communication and power lead
AC0100 *DV�3UR�SXPSHG�ÀRZ�SODWH
AC0101 *DV�3UR�XQSXPSHG�ÀRZ�SODWH
AC0201 1M Standard tubing (includes tube insert)
AC0203 3M Standard tubing (includes tube insert)
AC0205 5M Standard tubing (includes tube insert)
AC0210 10M Standard tubing (includes tube insert)
AC0220 20M Standard tubing (includes tube insert)
AC0230 30M Standard tubing (includes tube insert)
AC0500 7XEH�LQVHUW��FRQQHFWLRQ�IURP�WXEH�WR�ÀRZ�SODWH��;���
AC0511 (OERZ�WXEH�LQVHUW��FRQQHFWLRQ�IURP�WXEH�WR�ÀRZ�SODWH��;���
AC0506 Chest harness plate
AC0507 Chest harness straps (2 per pack)
AC0508 Single strap
AC0509 6M Drop line (includes D-ring clip)
AC0501 ,QOLQH�¿OWHU��IRU�SXPSHG�XQLWV�
AC0502 :DWHU�WUDS�LQFOXGLQJ�¿OWHU
AC0504 Hand aspirator bulb
SS0726 Exhaust Bellows
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Part Number Description
AC0301 1m reactive gas tubing (Tygothane® 3.2mm ID including tube insert)
AC0303 3m reactive gas tubing (Tygothane® 3.2mm ID including tube insert)
AC0512 %DOO�ÀRDW�SUREH
AC0103 &DOLEUDWLRQ�ÀRZ�SODWH�IRU�3&�&DOLEUDWLRQ��QR�PDJQHW�
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8. 6SHFL¿FDWLRQ
Detector type Multi-gas monitor
Gases* O2��+26��&2��&22��)/$0�3HOOLVWRU��&+4��&5H12��&3H8��&4H10��&2H4��

C2H2���622��&/2��&/22��12��122��1+3��23��3,'
Size (d x l x w) 43 x 130 x 84 mm  (1.7 x 5.1 x 3.3 inches)
Weight 5 gas (pump) 362g (12.7oz) 

5 gas (un pumped) 333g (11.7oz) 
4 gas (pump) 340g (11.9oz) 
4 gas (un pumped) 309g (10.8oz)

Alarms Audible>95dB 
9LVXDO�±�DOO�DQJOH�GXDO�UHG�EOXH�/('V 
9LEUDWLQJ�DOHUW 
+ve Safety™

Display Top mount for ease of view 
viewable size 25 x 50 mm

Data logging ���KUV�#���VHFRQG�LQWHUYDOV���������ORJV�
Event logging $ODUP��RYHU�UDQJH��FDOLEUDWLRQ��EXPS��RQ�RII��7:$�������HYHQWV
Battery Rechargeable li-ion
Sampling Internal pump as option 

Hand aspirator for non pumped
Operating temperature -20°C to +55°Cg

Storage -25°C to +65°C (-13°F to +149°F)
Humidity 10 to 95 % RH�

Ingress protection Independently tested to IP65 and IP67Ô
Approvals IECEx : Ex d ia IIC T4 Gb Tamb -20°C to +55°C  

$7(;����   II 2 G Ex d ia IIC T4 Gb Tamb -20°C to +55°C  
8/���*DV�GHWHFWRU�XVH�LQ�KD]DUGRXV�ORFDWLRQV�&ODVV���'LYLVLRQ�� 
*URXSV�$��%��&�DQG�'�RQO\�DV�WR�LQWULQVLF�VDIHW\

Compliance &(��)&&�DQG�,&(6���� 
Complies with EMC Directive 2004/108/EC

Interface Data connection for use with calibration stations & direct to PC
Charging 
Options

Direct connect to multi-region power supply  
Car charging adapter 
USB interface cable 
USB power & communications cable 
5 Way multi-region power supply

�*DVHV�QRW�DYDLODEOH�LQ�*DV�3UR�ZLWK�WKH�LQWHUQDO�SXPS�RSWLRQ�DUH�&/2��&/22�	�23 
g�6HQVRUV�PD\�EH�GHJUDGHG�DW�WKH�KLJKHU�WHPSHUDWXUHV�VXEMHFW�WR�LQGLYLGXDO�VHQVRU�VSHFL¿FDWLRQV 
��'HSHQGDQW�XSRQ�VHQVRU�FRQ¿JXUDWLRQ 
Ô�*DV�3UR¶V�¿WWHG�ZLWK�D�3,'�VHQVRU�DUH�UDWHG�WR�,3���RQO\



45

9. Troubleshooting
9.1 Pump test failure
,Q�WKH�HYHQW�RI�D�SXPS�WHVW�IDLOXUH��FKHFN�WKH�IROORZLQJ�

• (QVXUH�D�SXPSHG�ÀRZ�SODWH�ZDV�XVHG�IRU�WKH�WHVW
• 5HPRYH�WKH�ÀRZ�SODWH�DQG�FKHFN�WKH�JDVNHW�IRU�GDPDJH��VFUDWFKHV��WHDUV��HWF��
• Run the test again and ensure the test is carried out in the required time

If the pump still fails the test it may require servicing.

9.2 Fault screens
A fault screen (see Figure 18 for an example) overwrites the normal screen.

Figure 18: ([DPSOH�IDXOW�VFUHHQ

The warning triangle ��LQGLFDWHV�IDXOWV�WKDW�FDQ�EH�UHFWL¿HG�E\�WKH�XVHU��7KH�V\PERO�LV�DFFRPSDQLHG�
E\�WKH�WH[W�³:$51,1*´�EHORZ��7KH�ZDUQLQJ�WULDQJOH�LV�UHSODFHG�E\�D�VSDQQHU�DQG�VFUHZGULYHU�
IRU�IDXOWV�ZKLFK�UHTXLUH�VHUYLFH�DQG�WKH�WH[W�³6(59,&(´�EHORZ��)RU�WKH�ORZ�EDWWHU\�ZDUQLQJ�WKH�
³:$51,1*´�WH[W�LV�UHSODFHG�E\�³$/(57´�

The clock and calendar � indicates that this is a time and date fault. The icons vary for each fault 
some of which are illustrated below. These icons can be replaced by the gas name in the case of a 
fault associated with a gas channel.

Each fault has a fault code � (21 in this example).

�
�

�
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9.2.1 Fault Descriptions

Fault 
codes

Symtom/Error 
Message

Icon Cause Action

0 or 9 ,QVWUXPHQW�ZRQ¶W�
switch on.

NA Flat Battery. Recharge battery.

N/A 1R�FRQ¿GHQFH�
EHHS�ÀDVK�

NA Function disabled. 5HFRQ¿JXUH�ZLWK�3&�
software.

��������� 
58 - 62

Gas Reading with 
no gas present.

NA Zero drifted. Zero the instrument in 
clean air.

�������� 
�������� 
58 - 62

Unstable/
inaccurate gas 
reading.

NA Sensor failure. Do not use; exit 
hazardous area 
immediately. Send 
instrument to authorised 
service agent.

�������� 
�������� 
�������� 
58 - 62

Autozero failed. Zeroing in a 
contaminated 
atmosphere.

Switch off and restart in 
clean air.

�������� 
�������� 
�������� 
58 -  62

Cannot autozero 
due to alarm.

Zeroing in a 
contaminated 
atmosphere.

Switch off and restart in 
clean air.

67 Calibration 
Expired.

The calibration due date 
has passed.

Send instrument to 
authorised service agent.

25 Calibration 
Expired

The calibration due 
date has passed and 
³ORFN�RQ�FDO�GXH´�KDV�
EHHQ�FRQ¿JXUHG�ZKLFK�
causes the monitor to go 
inoperable*.

Send monitor to 
authorised service agent 
for calibration.

69 The pump stops. The Pump is blocked. Clear the blockage.

70 N/A The sensors are blocked 
E\�WKH�ÀRZ�SODWH�

Clear the blockage by 
UHPRYLQJ�WKH�ÀRZ�SODWH�



47

Fault 
codes

Symtom/Error 
Message

Icon Cause Action

0 or 9 Display shows 
empty battery 
symbol during 
startup.

Battery depleted. Recharge battery.

73 Switched on and 
fully charged.

Unit full and on charge 
for over 12 hrs.

Remove Gas-Pro from 
charge.

 N/A Cannot switch off. ,QVWUXPHQW�FRQ¿JXUHG�
IRU�³1R�VZLWFK�RII�LQ�
alarm”.

Move to clean air then 
switch off.

N/A Charger is 
plugged in but no 
display.

NA Battery has been 
deep discharged and 
LQVXI¿FLHQW�FKDUJH�WR�
power up display.

Keep instrument on 
charge and eventually 
it will respond to single 
button push for quick 
YLHZ��DIWHU�ZKLFK�LW�ZLOO�
display the charging 
symbol.

21 Time and Date 
error during 
startup.

Battery has been 
deep discharged and 
the internal clock has 
stopped.

Recharge battery. Then 
when charged correct 
the clock using the PC 
software.

N/A Pump not active. NA 7KH�ÀRZ�SODWH�LV�QRW�
¿WWHG�DQG�WKH�SXPS�LV�
DFWLYDWHG�E\�WKH�ÀRZ�
plate.

)LW�WKH�ÀRZ�SODWH�DQG�
select pump if necessary.

N/A Pump fails check 
when activated.

NA The pump check tests 
the pump suction and 
leaks in the gas path.

Check for the correct 
¿WWLQJ�RI�WKH�ÀRZ�SODWH�
and the seal of the 
gasket and tubing. 
 
Re-activate the pump 
and block the gas path.

66 Gas Test Due. The monitor has not 
been gas tested in the 
GH¿QHG�SHULRG�

The Gas Test is due.
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Fault 
codes

Symtom/Error 
Message

Icon Cause Action

N/A Bump Test Fail 
/RFN�

The monitor has not 
been gas tested in the 
GH¿QHG�SHULRG�DQG�WKH�
gas test lock function 
has been activated.

The monitor needs 
calibration.

71 Battery low %DWWHU\�/RZ��DERXW����
to 30 minutes before 
switch off)

Exit the hazardous area 
as soon as possible and 
recharge battery.

9.2.2 Fault codes
7KH�IROORZLQJ�IDXOW�FRGHV�DUH�QRW�¿[DEOH�E\�WKH�XVHU�DQG�WKH�LQVWUXPHQW�VKRXOG�EH�VHQW�WR�DQ�
authorised service agent:-

)DXOW�FRGH�����������������������������������������������������������������������
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10. Appendices
10.1 Sensors
10.1.1 Toxic
Gas Crowcon Sensor part no Range
CO/H2S SS0300 0-500/0-100PPM
NH3 SS0306 0-100PPM
&/2 SS0305 0-5PPM
&/�2 SS0308 0-1PPM
SO2 SS0304 0-20PPM
O3 SS0309 0-1PPM
CO SS0301 0-500PPM
CO SS0301 0-2000PPM 
CO SS0302 0-2000PPM (H2 Filtered)
H2S SS0303 0-100PPM
NO SS0310 0-100PPM
NO2 SS0311 0-20PPM
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10.1.2 Flammable Sensors

 i Flammable sensors MUST only be used with the PCB P/N as detailed below in the ‘PCB 
P/N Suitability” Column. Failure to do so may impair intrinsic safety and invalidate safety 
FHUWL¿FDWLRQ�

Gas Crowcon Sensor Part No. Range Crowcon PCB P/N Suitability
Methane SS0101 �������/(/ 6��������6������
Pentane SS0101 �������/(/ 6��������6������
Butane SS0101 �������/(/ 6��������6������
Ethylene SS0101 �������/(/ 6��������6������
Propane SS0101 �������/(/ 6��������6������
Acetylene SS0101 �������/(/ 6��������6������

10.1.3 Oxygen
Gas Crowcon Sensor Part No. Range
O2 SS0500 ������92/����\HDUV�

10.1.4 IR
Gas Crowcon Sensor Part No. Range
CO2 SS0280 �����92/ 

(2-5% for indication)

10.1.5 PID
Gas Crowcon Sensor Part No. Range
PID SS0600 0 -1000ppm



51

10.2 Sensor Limitations
The instrument is not suitable for use in ambient temperatures above 55°C and electrochemical toxic 
JDV�VHQVRUV�PD\�EH�GHJUDGHG��UHGXFLQJ�OLIH�DW�WKHVH�WHPSHUDWXUHV��:DWHU�VKRXOG�QRW�EH�DOORZHG�WR�
collect on the sensors as this may impede gas diffusion. Use with care in wet or humid environments 
ZKHUH�ZDWHU�PD\�FRQGHQVH�RQ�WKH�VHQVRUV��DQG�FKHFN�UHVSRQVH�DIWHU�XVH�

Persistent exposure to high levels of toxic gas can shorten the life of toxic sensors. Toxic sensors 
PD\�DOVR�EH�FURVV�VHQVLWLYH�WR�JDVHV�RWKHU�WKDQ�WKHLU�VSHFL¿F�WDUJHW�JDV��DQG�KHQFH�WKH�SUHVHQFH�RI�
RWKHU�JDVHV�PD\�FDXVH�WKH�VHQVRU�WR�UHVSRQG��,I�XQVXUH��FRQWDFW�&URZFRQ�RU�\RXU�ORFDO�DJHQW�

Use of high power radio transmitters in close proximity to the instrument may exceed RFI immunity 
OHYHOV�DQG�FDXVH�HUURQHRXV�LQGLFDWLRQV��,I�VXFK�SUREOHPV�DUH�H[SHULHQFHG��UHPRYH�DQWHQQDH�WR�D�
reasonable distance from the instrument (e.g. 30 cm).

6WDQGDUG�XQLWV�GHWHFW�ÀDPPDEOH�JDVHV�XVLQJ�D�FDWDO\WLF�ÀDPPDEOH�VHQVRU�ZKLFK�RSHUDWHV�LQ�WKH�
SUHVHQFH�RI�R[\JHQ��,W�LV�DGYLVDEOH�WR�FKHFN�WKH�R[\JHQ�FRQFHQWUDWLRQ�DV�ZHOO�DV�WKH�ÀDPPDEOH�JDV�
FRQFHQWUDWLRQ�EHIRUH�HQWHULQJ�D�FRQ¿QHG�VSDFH��2[\JHQ�OHYHOV�EHORZ�����ZLOO�UHGXFH�D�ÀDPPDEOH�
gas reading.

7KH�SHUIRUPDQFH�RI�FDWDO\WLF�VHQVRUV�PD\�EH�SHUPDQHQWO\�GHJUDGHG�LI�H[SRVHG�WR�VLOLFRQHV��VXOSKXU�
containing gases (such as H26���OHDG�RU�FKORULQH�FRPSRXQGV��LQFOXGLQJ�FKORULQDWHG�K\GURFDUERQV��

The performance of the PID sensor depends on the environment that is being measured. If 
PHDVXULQJ�KLJK�92&�FRQFHQWUDWLRQV�ZKHUH�SDUWLFXODWHV�DUH�SUHVHQW�LQ�KLJK�FRQFHQWUDWLRQV�FKHFN�
FDOLEUDWLRQ�IUHTXHQWO\�DQG�LI�WKH�VHQVRU�KDV�ORVW�VHQVLWLYLW\��UHIHU�WR�WKH�DSSOLFDWLRQ�QRWH�3,'�$1�����
for maintenance instructions.
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10.3 Charging and run times
The table below indicates run times which can be expected following a full charge discharge cycle.

&RQ¿JXUDWLRQ Run Time

O2�&2�+26��3HOOLVWRU��&22 (IR) 11 hrs

Pumped 
O2�&2�+26��3HOOLVWRU��&22 (IR)

10 hrs

2��&2�+26��3HOOLVWRU 14 hrs

Pumped 
O2�&2�+26��3HOOLVWRU

13 hrs

Run time is equal to the expected operating time following a full charge/discharge cycle.
6KRXOG�WKH�*DV�3UR�FRPSOHWHO\�GLVFKDUJH��FKDUJH�ZLWKLQ���GD\V��7KLV�ZLOO�PDLQWDLQ�WKH�LQWHUQDO�FORFN�
Gas-Pro in a fully charged state will last for 3 months from new.
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10.4 Crowcon contacts

UK:   ��%ODFNODQGV�:D\��$ELQJGRQ�%XVLQHVV�3DUN��$ELQJGRQ��2;21��2;����'<� 
+44 (0) 1235 557700  sales@crowcon.com 

US:   �����-DPLNH�$YHQXH��6XLWH������(UODQJHU��.HQWXFN\������ 
+1 800 527 6926  salesusa@crowcon.com

NL:  �9ODPEORHP����������-*��5RWWHUGDP� 
+31 10 421 1232  eu@crowcon.com

SG:���%ORFN�����3DQGDQ�/RRS���������3DQWHFK�,QGXVWULDO�&RPSOH[��6LQJDSRUH������������������
2936  sales@crowcon.com.sg

CN:���8QLW������$UHD����7RZHU�%��&KXDQJ[LQ�%XLOGLQJ�����+RQJGD�1RUWK�5RDG��%HLMLQJ 
(FRQRPLF�	�7HFKQRORJLFDO�'HYHORSPHQW�$UHD��%HLMLQJ��35&������� 
+86 10 6787 0335 saleschina@crowcon.com 
 
 
www.crowcon.com 
 
www.crowcon.us

mailto:salesusa@crowcon.com
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Warranty
This equipment leaves our factory fully tested and calibrated. If within the warranty period of two 
\HDUV�IURP�GHVSDWFK��WKH�HTXLSPHQW�ZKLFK�LQFOXGHV�SXPS��EDWWHU\�DQG�FRPPRQ�VHQVRUV��VHH�VHQVRU�
FKDUW�EHORZ��LV�SURYHG�WR�EH�GHIHFWLYH�E\�UHDVRQ�RI�IDXOW\�ZRUNPDQVKLS�RU�PDWHULDO��ZH�XQGHUWDNH�DW�
RXU�RSWLRQ�HLWKHU�WR�UHSDLU�RU�UHSODFH�LW�IUHH�RI�FKDUJH��VXEMHFW�WR�WKH�FRQGLWLRQV�EHORZ�

Battery Warranty

All batteries degrade in performance over time and usage. For the purpose of this warranty it is 
considered that two years use equates to 500 full charge / discharge cycles (fully empty to full) and 
users should expect to see no greater than a 20% decline in run time after either this time or number 
RI�F\FOHV��ZKLFKHYHU�LV�VRRQHU�

Sensor Warranty

Sensor Warranty Expected Life
Oxygen 2 years 2 years
Dual hydrogen sulphide and carbon monoxide 2 years >24 months
Flammable (pellistor) 2 years Up to 5 years in air
Carbon dioxide (IR) 2 years > 5 years
Ammonia 1 year >2 years
Chlorine 1 year >2 years
Chlorine dioxide 1 year >2 years
Sulphur dioxide 2 years >2 years
Ozone 1 year >1.5 years
Carbon monoxide 2 years >2 years
Hydrogen sulphide 2 years >2 years
Nitric oxide 2 years >2 years
Nitrogen dioxide 2 years >2 years
PID  
Electronics & housing 
/DPS�	�HOHFWURGH�VWDFN

 
2 years 
6 months

 
2 years 
6 months
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Warranty Procedure

7R�IDFLOLWDWH�HI¿FLHQW�SURFHVVLQJ�RI�DQ\�FODLP��FRQWDFW�\RXU�ORFDO�&URZFRQ�DJHQW�GLVWULEXWRU��D�
&URZFRQ�UHJLRQDO�RI¿FH�RU�RXU�JOREDO�FXVWRPHU�VXSSRUW�WHDP��(QJOLVK�ZRUNLQJ�ODQJXDJH��RQ�����
���������������RU�FXVWRPHUVXSSRUW#FURZFRQ�FRP�WR�REWDLQ�D�UHWXUQV�IRUP�IRU�LGHQWL¿FDWLRQ�DQG�
WUDFHDELOLW\�SXUSRVHV��7KLV�IRUP�PD\�EH�GRZQORDGHG�IURP�RXU�ZHEVLWH�µFURZFRQVXSSRUW�FRP¶�DQG�
requires the following information:

• <RXU�FRPSDQ\�QDPH��FRQWDFW�QDPH��SKRQH�QXPEHU�DQG�HPDLO�DGGUHVV�
• 'HVFULSWLRQ�DQG�TXDQWLW\�RI�JRRGV�EHLQJ�UHWXUQHG��LQFOXGLQJ�DQ\�DFFHVVRULHV��
• Instrument serial number(s).
• Reason for return.

Gas-Pro will not be accepted for warranty without a Crowcon Returns Number (CRN). It is essential 
that the address label is securely attached to the outer packaging of the returned goods. 

7KH�JXDUDQWHH�ZLOO�EH�UHQGHUHG�LQYDOLG�LI�WKH�LQVWUXPHQW�LV�IRXQG�WR�KDYH�EHHQ�DOWHUHG��PRGL¿HG��
GLVPDQWOHG��WDPSHUHG�ZLWK��RU�KDV�QRW�XVHG�&URZFRQ�VSDUHV�IRU�UHSODFHPHQW�SDUWV��LQFOXGLQJ�VHQVRUV��
RU�KDV�EHHQ�VHUYLFHG�RU�UHSDLUHG�E\�DQ\�SDUW\�QRW�DXWKRULVHG�DQG�FHUWL¿HG�E\�&URZFRQ�WR�GR�VR��7KH�
ZDUUDQW\�GRHV�QRW�FRYHU�PLVXVH�RU�DEXVH�RI�WKH�XQLW�LQFOXGLQJ�XVH�RXWVLGH�RI�VSHFL¿HG�OLPLWV�

Warranty Disclaimer 

Crowcon accept no liability for consequential or indirect loss or damage howsoever arising (including 
any loss or damage arising out of the use of the instrument) and all liability in respect of any third 
party is expressly excluded.

7KLV�ZDUUDQW\�GRHV�QRW�FRYHU�WKH�DFFXUDF\�RI�WKH�FDOLEUDWLRQ�RI�WKH�XQLW�RU�WKH�FRVPHWLF�¿QLVK�RI�WKH�
product. The unit must be maintained in accordance with the instructions in this manual.

7KH�ZDUUDQW\�RQ�UHSODFHPHQW�FRQVXPDEOH�LWHPV�VXSSOLHG�XQGHU�ZDUUDQW\�WR�UHSODFH�IDXOW\�LWHPV��ZLOO�
be limited to the unexpired warranty of the original supplied item. 

&URZFRQ�UHVHUYHV�WKH�ULJKW�WR�GHWHUPLQH�D�UHGXFHG�ZDUUDQW\�SHULRG��RU�GHFOLQH�D�ZDUUDQW\�SHULRG�
for any sensor supplied for use in an environment or for an application known to carry risk of 
degradation or damage to the sensor.

Our liability in respect of defective equipment shall be limited to the obligations set out in the 
JXDUDQWHH�DQG�DQ\�H[WHQGHG�ZDUUDQW\��FRQGLWLRQ�RU�VWDWHPHQW��H[SUHVV�RU�LPSOLHG�VWDWXWRU\�RU�
RWKHUZLVH�DV�WR�WKH�PHUFKDQWDEOH�TXDOLW\�RI�RXU�HTXLSPHQW�RU�LWV�¿WQHVV�IRU�DQ\�SDUWLFXODU�SXUSRVH�
LV�H[FOXGHG�H[FHSW�DV�SURKLELWHG�E\�VWDWXWH��7KLV�JXDUDQWHH�VKDOO�QRW�DIIHFW�D�FXVWRPHU¶V�VWDWXWRU\�
rights.
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Crowcon reserves the right to apply a handling and carriage charge whereby units returned as 
IDXOW\��DUH�IRXQG�WR�UHTXLUH�RQO\�QRUPDO�FDOLEUDWLRQ�RU�VHUYLFLQJ��ZKLFK�WKH�FXVWRPHU�WKHQ�GHFOLQHV�WR�
proceed with.

For warranty and technical support enquiries please contact:

Natalie Lundie
T&D Dot.com


	Bookmark 69
	Set-up BM
	PROLOGUE BM
	Operation BM
	Gas testing BM
	maintenance BM
	PC Software BM
	Accessories BM
	Specification BM
	Troubleshooting BM
	Appendices BM
	Warranty BM
	PROLOGUE
	Gas-Pro Overview

	Safety Information
	Unpacking
	1.	Set-up
	1.1 Prior to use
	1.2 Gas-Pro orientation
	1.3 Charging
	1.4 Fitting a flow plate
	1.5 Quick view

	2.	Operation
	2.1 General
	2.2 Turn on
	2.3 Pump test
	2.4 Detecting gas
	2.4.1 Diffusion monitoring
	2.4.2 Pumped mode
	2.4.3 Manual sampling
	2.4.3.1 Using the Hand Aspirator


	2.5 Alarms
	2.5.1 Low battery alarm
	2.5.2 Instantaneous alarm
	2.5.3 Time weighted average alarm (TWA)
	2.5.4 Accepting and clearing alarms
	2.5.5 Sensor types
	2.5.5.1 Oxygen sensors
	2.5.5.2 Electro-chemical sensors
	2.5.5.3 Infra red sensors
	2.5.5.4 Pellistor sensors
	2.5.5.5 Pellistor saver mode ￼
	2.5.5.6 PID 


	2.6 Gas-Pro functions
	2.6.1 Accessing the user menus
	2.6.2 Home screen ￼
	2.6.3 Manual zero ￼
	2.6.4 Time weighted average ￼
	2.6.5 Pre-entry check (PEC) ￼
	2.6.5.1 Starting a Pre-entry check
	2.6.5.2 Carrying out a Pre-entry check

	2.6.6 Peak review ￼
	2.6.7 Settings ￼
	2.6.7.1 User setting ￼
	2.6.7.2 Pump setting ￼
	2.6.7.3 Sounder volume ￼


	2.7 Shut down
	2.8 Additional Features
	2.8.1 +ve Safety™
	2.8.1.1 +ve Safety™ indicator meanings

	2.8.2 Data and event logging
	2.8.3 Bump/Pump functionality


	3.	Gas testing and calibration
	3.1 Introduction
	3.2 Bump Test Functionality
	3.2.1 Speedy bump
	3.2.1.1 Procedure

	3.2.2 Smart bump
	3.2.2.1 Procedure

	3.2.3 Calibration after bump fail
	3.2.3.1 Procedure


	3.3 New sensor calibration/service
	3.4 Gas test screen flow

	4.	Icon overview
	5.	Service and maintenance
	6.	PC interface and Portables-Pro
	6.1 General
	6.2 PC interface cable

	7.	Accessories
	8.	Specification
	9.	Troubleshooting
	9.1 Pump test failure
	9.2 Fault screens
	9.2.1 Fault Descriptions
	9.2.2 Fault codes


	10.	Appendices
	10.1 Sensors
	10.1.1 Toxic
	10.1.2 Flammable Sensors
	10.1.3 Oxygen
	10.1.4 IR
	10.1.5 PID

	10.2 Sensor Limitations
	10.3 Charging and run times
	10.4 Crowcon contacts

	Warranty

	Button 112: 
	Button 18: 
	Button 119: 
	Print: 
	Quit: 
	Contents 3.Page 2: 
	Button 30.Page 2: 
	Button 31.Page 3: 
	Next page 4.Page 3: 
	Button 1011.Page 3: 
	Button 1010.Page 3: 
	Button 65.Page 4: 
	Previous page 5.Page 4: 
	Next page 5.Page 4: 
	Exit.Page 4: 
	Button 1014.Page 4: 
	Button 65.Page 51: 
	Previous page 5.Page 51: 
	Next page 5.Page 51: 
	Exit.Page 51: 
	Button 1014.Page 51: 
	Button 48.Page 6: 
	Previous page 4.Page 6: 
	Button 1013.Page 6: 
	Button 1012.Page 6: 
	Contents.Page 7: 
	Button 29.Page 7: 
	Previous page 3.Page 7: 
	Next page 3.Page 7: 
	Previous view 3.Page 7: 
	Button 43.Page 7: 
	Button 110.Page 7: 
	Contents 12.Page 7: 
	Button 132.Page 7: 
	Contents 13.Page 7: 
	Button 133.Page 7: 
	Contents 14.Page 7: 
	Button 134.Page 7: 
	Contents 17.Page 7: 
	Button 135.Page 7: 
	Contents 19.Page 7: 
	Button 136.Page 7: 
	Button 137.Page 7: 
	Button 1016.Page 7: 
	Contents 2.Page 8: 
	Button 15.Page 8: 
	Previous page 2.Page 8: 
	Next page 2.Page 8: 
	Previous view 2.Page 8: 
	Button 27.Page 8: 
	Button 108.Page 8: 
	Button 109.Page 8: 
	Contents 15.Page 8: 
	Button 138.Page 8: 
	Contents 16.Page 8: 
	Button 139.Page 8: 
	Contents 18.Page 8: 
	Button 140.Page 8: 
	Contents 20.Page 8: 
	Button 141.Page 8: 
	Contents 21.Page 8: 
	Button 142.Page 8: 
	Button 143.Page 8: 
	Contents 2.Page 91: 
	Button 15.Page 91: 
	Previous page 2.Page 91: 
	Next page 2.Page 91: 
	Previous view 2.Page 91: 
	Button 27.Page 91: 
	Button 108.Page 91: 
	Button 109.Page 91: 
	Contents 15.Page 91: 
	Button 138.Page 91: 
	Contents 16.Page 91: 
	Button 139.Page 91: 
	Contents 18.Page 91: 
	Button 140.Page 91: 
	Contents 20.Page 91: 
	Button 141.Page 91: 
	Contents 21.Page 91: 
	Button 142.Page 91: 
	Button 143.Page 91: 
	Contents 2.Page 102: 
	Button 15.Page 102: 
	Previous page 2.Page 102: 
	Next page 2.Page 102: 
	Previous view 2.Page 102: 
	Button 27.Page 102: 
	Button 108.Page 102: 
	Button 109.Page 102: 
	Contents 15.Page 102: 
	Button 138.Page 102: 
	Contents 16.Page 102: 
	Button 139.Page 102: 
	Contents 18.Page 102: 
	Button 140.Page 102: 
	Contents 20.Page 102: 
	Button 141.Page 102: 
	Contents 21.Page 102: 
	Button 142.Page 102: 
	Button 143.Page 102: 
	Contents.Page 111: 
	Button 29.Page 111: 
	Previous page 3.Page 111: 
	Next page 3.Page 111: 
	Previous view 3.Page 111: 
	Button 43.Page 111: 
	Button 110.Page 111: 
	Contents 12.Page 111: 
	Button 132.Page 111: 
	Contents 13.Page 111: 
	Button 133.Page 111: 
	Contents 14.Page 111: 
	Button 134.Page 111: 
	Contents 17.Page 111: 
	Button 135.Page 111: 
	Contents 19.Page 111: 
	Button 136.Page 111: 
	Button 137.Page 111: 
	Button 1016.Page 111: 
	Contents 2.Page 123: 
	Button 15.Page 123: 
	Previous page 2.Page 123: 
	Next page 2.Page 123: 
	Previous view 2.Page 123: 
	Button 27.Page 123: 
	Button 108.Page 123: 
	Button 109.Page 123: 
	Contents 15.Page 123: 
	Button 138.Page 123: 
	Contents 16.Page 123: 
	Button 139.Page 123: 
	Contents 18.Page 123: 
	Button 140.Page 123: 
	Contents 20.Page 123: 
	Button 141.Page 123: 
	Contents 21.Page 123: 
	Button 142.Page 123: 
	Button 143.Page 123: 
	Contents 2.Page 134: 
	Button 15.Page 134: 
	Previous page 2.Page 134: 
	Next page 2.Page 134: 
	Previous view 2.Page 134: 
	Button 27.Page 134: 
	Button 108.Page 134: 
	Button 109.Page 134: 
	Contents 15.Page 134: 
	Button 138.Page 134: 
	Contents 16.Page 134: 
	Button 139.Page 134: 
	Contents 18.Page 134: 
	Button 140.Page 134: 
	Contents 20.Page 134: 
	Button 141.Page 134: 
	Contents 21.Page 134: 
	Button 142.Page 134: 
	Button 143.Page 134: 
	Contents 2.Page 145: 
	Button 15.Page 145: 
	Previous page 2.Page 145: 
	Next page 2.Page 145: 
	Previous view 2.Page 145: 
	Button 27.Page 145: 
	Button 108.Page 145: 
	Button 109.Page 145: 
	Contents 15.Page 145: 
	Button 138.Page 145: 
	Contents 16.Page 145: 
	Button 139.Page 145: 
	Contents 18.Page 145: 
	Button 140.Page 145: 
	Contents 20.Page 145: 
	Button 141.Page 145: 
	Contents 21.Page 145: 
	Button 142.Page 145: 
	Button 143.Page 145: 
	Contents 2.Page 156: 
	Button 15.Page 156: 
	Previous page 2.Page 156: 
	Next page 2.Page 156: 
	Previous view 2.Page 156: 
	Button 27.Page 156: 
	Button 108.Page 156: 
	Button 109.Page 156: 
	Contents 15.Page 156: 
	Button 138.Page 156: 
	Contents 16.Page 156: 
	Button 139.Page 156: 
	Contents 18.Page 156: 
	Button 140.Page 156: 
	Contents 20.Page 156: 
	Button 141.Page 156: 
	Contents 21.Page 156: 
	Button 142.Page 156: 
	Button 143.Page 156: 
	Contents 2.Page 167: 
	Button 15.Page 167: 
	Previous page 2.Page 167: 
	Next page 2.Page 167: 
	Previous view 2.Page 167: 
	Button 27.Page 167: 
	Button 108.Page 167: 
	Button 109.Page 167: 
	Contents 15.Page 167: 
	Button 138.Page 167: 
	Contents 16.Page 167: 
	Button 139.Page 167: 
	Contents 18.Page 167: 
	Button 140.Page 167: 
	Contents 20.Page 167: 
	Button 141.Page 167: 
	Contents 21.Page 167: 
	Button 142.Page 167: 
	Button 143.Page 167: 
	Contents 2.Page 178: 
	Button 15.Page 178: 
	Previous page 2.Page 178: 
	Next page 2.Page 178: 
	Previous view 2.Page 178: 
	Button 27.Page 178: 
	Button 108.Page 178: 
	Button 109.Page 178: 
	Contents 15.Page 178: 
	Button 138.Page 178: 
	Contents 16.Page 178: 
	Button 139.Page 178: 
	Contents 18.Page 178: 
	Button 140.Page 178: 
	Contents 20.Page 178: 
	Button 141.Page 178: 
	Contents 21.Page 178: 
	Button 142.Page 178: 
	Button 143.Page 178: 
	Contents 2.Page 189: 
	Button 15.Page 189: 
	Previous page 2.Page 189: 
	Next page 2.Page 189: 
	Previous view 2.Page 189: 
	Button 27.Page 189: 
	Button 108.Page 189: 
	Button 109.Page 189: 
	Contents 15.Page 189: 
	Button 138.Page 189: 
	Contents 16.Page 189: 
	Button 139.Page 189: 
	Contents 18.Page 189: 
	Button 140.Page 189: 
	Contents 20.Page 189: 
	Button 141.Page 189: 
	Contents 21.Page 189: 
	Button 142.Page 189: 
	Button 143.Page 189: 
	Contents 2.Page 1910: 
	Button 15.Page 1910: 
	Previous page 2.Page 1910: 
	Next page 2.Page 1910: 
	Previous view 2.Page 1910: 
	Button 27.Page 1910: 
	Button 108.Page 1910: 
	Button 109.Page 1910: 
	Contents 15.Page 1910: 
	Button 138.Page 1910: 
	Contents 16.Page 1910: 
	Button 139.Page 1910: 
	Contents 18.Page 1910: 
	Button 140.Page 1910: 
	Contents 20.Page 1910: 
	Button 141.Page 1910: 
	Contents 21.Page 1910: 
	Button 142.Page 1910: 
	Button 143.Page 1910: 
	Contents 2.Page 2011: 
	Button 15.Page 2011: 
	Previous page 2.Page 2011: 
	Next page 2.Page 2011: 
	Previous view 2.Page 2011: 
	Button 27.Page 2011: 
	Button 108.Page 2011: 
	Button 109.Page 2011: 
	Contents 15.Page 2011: 
	Button 138.Page 2011: 
	Contents 16.Page 2011: 
	Button 139.Page 2011: 
	Contents 18.Page 2011: 
	Button 140.Page 2011: 
	Contents 20.Page 2011: 
	Button 141.Page 2011: 
	Contents 21.Page 2011: 
	Button 142.Page 2011: 
	Button 143.Page 2011: 
	Contents 2.Page 2112: 
	Button 15.Page 2112: 
	Previous page 2.Page 2112: 
	Next page 2.Page 2112: 
	Previous view 2.Page 2112: 
	Button 27.Page 2112: 
	Button 108.Page 2112: 
	Button 109.Page 2112: 
	Contents 15.Page 2112: 
	Button 138.Page 2112: 
	Contents 16.Page 2112: 
	Button 139.Page 2112: 
	Contents 18.Page 2112: 
	Button 140.Page 2112: 
	Contents 20.Page 2112: 
	Button 141.Page 2112: 
	Contents 21.Page 2112: 
	Button 142.Page 2112: 
	Button 143.Page 2112: 
	Contents 2.Page 2213: 
	Button 15.Page 2213: 
	Previous page 2.Page 2213: 
	Next page 2.Page 2213: 
	Previous view 2.Page 2213: 
	Button 27.Page 2213: 
	Button 108.Page 2213: 
	Button 109.Page 2213: 
	Contents 15.Page 2213: 
	Button 138.Page 2213: 
	Contents 16.Page 2213: 
	Button 139.Page 2213: 
	Contents 18.Page 2213: 
	Button 140.Page 2213: 
	Contents 20.Page 2213: 
	Button 141.Page 2213: 
	Contents 21.Page 2213: 
	Button 142.Page 2213: 
	Button 143.Page 2213: 
	Contents 2.Page 2314: 
	Button 15.Page 2314: 
	Previous page 2.Page 2314: 
	Next page 2.Page 2314: 
	Previous view 2.Page 2314: 
	Button 27.Page 2314: 
	Button 108.Page 2314: 
	Button 109.Page 2314: 
	Contents 15.Page 2314: 
	Button 138.Page 2314: 
	Contents 16.Page 2314: 
	Button 139.Page 2314: 
	Contents 18.Page 2314: 
	Button 140.Page 2314: 
	Contents 20.Page 2314: 
	Button 141.Page 2314: 
	Contents 21.Page 2314: 
	Button 142.Page 2314: 
	Button 143.Page 2314: 
	Contents 2.Page 2415: 
	Button 15.Page 2415: 
	Previous page 2.Page 2415: 
	Next page 2.Page 2415: 
	Previous view 2.Page 2415: 
	Button 27.Page 2415: 
	Button 108.Page 2415: 
	Button 109.Page 2415: 
	Contents 15.Page 2415: 
	Button 138.Page 2415: 
	Contents 16.Page 2415: 
	Button 139.Page 2415: 
	Contents 18.Page 2415: 
	Button 140.Page 2415: 
	Contents 20.Page 2415: 
	Button 141.Page 2415: 
	Contents 21.Page 2415: 
	Button 142.Page 2415: 
	Button 143.Page 2415: 
	Contents 2.Page 2516: 
	Button 15.Page 2516: 
	Previous page 2.Page 2516: 
	Next page 2.Page 2516: 
	Previous view 2.Page 2516: 
	Button 27.Page 2516: 
	Button 108.Page 2516: 
	Button 109.Page 2516: 
	Contents 15.Page 2516: 
	Button 138.Page 2516: 
	Contents 16.Page 2516: 
	Button 139.Page 2516: 
	Contents 18.Page 2516: 
	Button 140.Page 2516: 
	Contents 20.Page 2516: 
	Button 141.Page 2516: 
	Contents 21.Page 2516: 
	Button 142.Page 2516: 
	Button 143.Page 2516: 
	Contents 2.Page 2617: 
	Button 15.Page 2617: 
	Previous page 2.Page 2617: 
	Next page 2.Page 2617: 
	Previous view 2.Page 2617: 
	Button 27.Page 2617: 
	Button 108.Page 2617: 
	Button 109.Page 2617: 
	Contents 15.Page 2617: 
	Button 138.Page 2617: 
	Contents 16.Page 2617: 
	Button 139.Page 2617: 
	Contents 18.Page 2617: 
	Button 140.Page 2617: 
	Contents 20.Page 2617: 
	Button 141.Page 2617: 
	Contents 21.Page 2617: 
	Button 142.Page 2617: 
	Button 143.Page 2617: 
	Contents 2.Page 2718: 
	Button 15.Page 2718: 
	Previous page 2.Page 2718: 
	Next page 2.Page 2718: 
	Previous view 2.Page 2718: 
	Button 27.Page 2718: 
	Button 108.Page 2718: 
	Button 109.Page 2718: 
	Contents 15.Page 2718: 
	Button 138.Page 2718: 
	Contents 16.Page 2718: 
	Button 139.Page 2718: 
	Contents 18.Page 2718: 
	Button 140.Page 2718: 
	Contents 20.Page 2718: 
	Button 141.Page 2718: 
	Contents 21.Page 2718: 
	Button 142.Page 2718: 
	Button 143.Page 2718: 
	Contents 2.Page 2819: 
	Button 15.Page 2819: 
	Previous page 2.Page 2819: 
	Next page 2.Page 2819: 
	Previous view 2.Page 2819: 
	Button 27.Page 2819: 
	Button 108.Page 2819: 
	Button 109.Page 2819: 
	Contents 15.Page 2819: 
	Button 138.Page 2819: 
	Contents 16.Page 2819: 
	Button 139.Page 2819: 
	Contents 18.Page 2819: 
	Button 140.Page 2819: 
	Contents 20.Page 2819: 
	Button 141.Page 2819: 
	Contents 21.Page 2819: 
	Button 142.Page 2819: 
	Button 143.Page 2819: 
	Contents 2.Page 2920: 
	Button 15.Page 2920: 
	Previous page 2.Page 2920: 
	Next page 2.Page 2920: 
	Previous view 2.Page 2920: 
	Button 27.Page 2920: 
	Button 108.Page 2920: 
	Button 109.Page 2920: 
	Contents 15.Page 2920: 
	Button 138.Page 2920: 
	Contents 16.Page 2920: 
	Button 139.Page 2920: 
	Contents 18.Page 2920: 
	Button 140.Page 2920: 
	Contents 20.Page 2920: 
	Button 141.Page 2920: 
	Contents 21.Page 2920: 
	Button 142.Page 2920: 
	Button 143.Page 2920: 
	Contents 2.Page 3021: 
	Button 15.Page 3021: 
	Previous page 2.Page 3021: 
	Next page 2.Page 3021: 
	Previous view 2.Page 3021: 
	Button 27.Page 3021: 
	Button 108.Page 3021: 
	Button 109.Page 3021: 
	Contents 15.Page 3021: 
	Button 138.Page 3021: 
	Contents 16.Page 3021: 
	Button 139.Page 3021: 
	Contents 18.Page 3021: 
	Button 140.Page 3021: 
	Contents 20.Page 3021: 
	Button 141.Page 3021: 
	Contents 21.Page 3021: 
	Button 142.Page 3021: 
	Button 143.Page 3021: 
	Contents 2.Page 3122: 
	Button 15.Page 3122: 
	Previous page 2.Page 3122: 
	Next page 2.Page 3122: 
	Previous view 2.Page 3122: 
	Button 27.Page 3122: 
	Button 108.Page 3122: 
	Button 109.Page 3122: 
	Contents 15.Page 3122: 
	Button 138.Page 3122: 
	Contents 16.Page 3122: 
	Button 139.Page 3122: 
	Contents 18.Page 3122: 
	Button 140.Page 3122: 
	Contents 20.Page 3122: 
	Button 141.Page 3122: 
	Contents 21.Page 3122: 
	Button 142.Page 3122: 
	Button 143.Page 3122: 
	Contents 2.Page 3223: 
	Button 15.Page 3223: 
	Previous page 2.Page 3223: 
	Next page 2.Page 3223: 
	Previous view 2.Page 3223: 
	Button 27.Page 3223: 
	Button 108.Page 3223: 
	Button 109.Page 3223: 
	Contents 15.Page 3223: 
	Button 138.Page 3223: 
	Contents 16.Page 3223: 
	Button 139.Page 3223: 
	Contents 18.Page 3223: 
	Button 140.Page 3223: 
	Contents 20.Page 3223: 
	Button 141.Page 3223: 
	Contents 21.Page 3223: 
	Button 142.Page 3223: 
	Button 143.Page 3223: 
	Contents 2.Page 3324: 
	Button 15.Page 3324: 
	Previous page 2.Page 3324: 
	Next page 2.Page 3324: 
	Previous view 2.Page 3324: 
	Button 27.Page 3324: 
	Button 108.Page 3324: 
	Button 109.Page 3324: 
	Contents 15.Page 3324: 
	Button 138.Page 3324: 
	Contents 16.Page 3324: 
	Button 139.Page 3324: 
	Contents 18.Page 3324: 
	Button 140.Page 3324: 
	Contents 20.Page 3324: 
	Button 141.Page 3324: 
	Contents 21.Page 3324: 
	Button 142.Page 3324: 
	Button 143.Page 3324: 
	Contents 2.Page 3425: 
	Button 15.Page 3425: 
	Previous page 2.Page 3425: 
	Next page 2.Page 3425: 
	Previous view 2.Page 3425: 
	Button 27.Page 3425: 
	Button 108.Page 3425: 
	Button 109.Page 3425: 
	Contents 15.Page 3425: 
	Button 138.Page 3425: 
	Contents 16.Page 3425: 
	Button 139.Page 3425: 
	Contents 18.Page 3425: 
	Button 140.Page 3425: 
	Contents 20.Page 3425: 
	Button 141.Page 3425: 
	Contents 21.Page 3425: 
	Button 142.Page 3425: 
	Button 143.Page 3425: 
	Contents 2.Page 3526: 
	Button 15.Page 3526: 
	Previous page 2.Page 3526: 
	Next page 2.Page 3526: 
	Previous view 2.Page 3526: 
	Button 27.Page 3526: 
	Button 108.Page 3526: 
	Button 109.Page 3526: 
	Contents 15.Page 3526: 
	Button 138.Page 3526: 
	Contents 16.Page 3526: 
	Button 139.Page 3526: 
	Contents 18.Page 3526: 
	Button 140.Page 3526: 
	Contents 20.Page 3526: 
	Button 141.Page 3526: 
	Contents 21.Page 3526: 
	Button 142.Page 3526: 
	Button 143.Page 3526: 
	Contents 2.Page 3627: 
	Button 15.Page 3627: 
	Previous page 2.Page 3627: 
	Next page 2.Page 3627: 
	Previous view 2.Page 3627: 
	Button 27.Page 3627: 
	Button 108.Page 3627: 
	Button 109.Page 3627: 
	Contents 15.Page 3627: 
	Button 138.Page 3627: 
	Contents 16.Page 3627: 
	Button 139.Page 3627: 
	Contents 18.Page 3627: 
	Button 140.Page 3627: 
	Contents 20.Page 3627: 
	Button 141.Page 3627: 
	Contents 21.Page 3627: 
	Button 142.Page 3627: 
	Button 143.Page 3627: 
	Contents 2.Page 3728: 
	Button 15.Page 3728: 
	Previous page 2.Page 3728: 
	Next page 2.Page 3728: 
	Previous view 2.Page 3728: 
	Button 27.Page 3728: 
	Button 108.Page 3728: 
	Button 109.Page 3728: 
	Contents 15.Page 3728: 
	Button 138.Page 3728: 
	Contents 16.Page 3728: 
	Button 139.Page 3728: 
	Contents 18.Page 3728: 
	Button 140.Page 3728: 
	Contents 20.Page 3728: 
	Button 141.Page 3728: 
	Contents 21.Page 3728: 
	Button 142.Page 3728: 
	Button 143.Page 3728: 
	Contents 2.Page 3829: 
	Button 15.Page 3829: 
	Previous page 2.Page 3829: 
	Next page 2.Page 3829: 
	Previous view 2.Page 3829: 
	Button 27.Page 3829: 
	Button 108.Page 3829: 
	Button 109.Page 3829: 
	Contents 15.Page 3829: 
	Button 138.Page 3829: 
	Contents 16.Page 3829: 
	Button 139.Page 3829: 
	Contents 18.Page 3829: 
	Button 140.Page 3829: 
	Contents 20.Page 3829: 
	Button 141.Page 3829: 
	Contents 21.Page 3829: 
	Button 142.Page 3829: 
	Button 143.Page 3829: 
	Contents 2.Page 3930: 
	Button 15.Page 3930: 
	Previous page 2.Page 3930: 
	Next page 2.Page 3930: 
	Previous view 2.Page 3930: 
	Button 27.Page 3930: 
	Button 108.Page 3930: 
	Button 109.Page 3930: 
	Contents 15.Page 3930: 
	Button 138.Page 3930: 
	Contents 16.Page 3930: 
	Button 139.Page 3930: 
	Contents 18.Page 3930: 
	Button 140.Page 3930: 
	Contents 20.Page 3930: 
	Button 141.Page 3930: 
	Contents 21.Page 3930: 
	Button 142.Page 3930: 
	Button 143.Page 3930: 
	Contents 2.Page 4031: 
	Button 15.Page 4031: 
	Previous page 2.Page 4031: 
	Next page 2.Page 4031: 
	Previous view 2.Page 4031: 
	Button 27.Page 4031: 
	Button 108.Page 4031: 
	Button 109.Page 4031: 
	Contents 15.Page 4031: 
	Button 138.Page 4031: 
	Contents 16.Page 4031: 
	Button 139.Page 4031: 
	Contents 18.Page 4031: 
	Button 140.Page 4031: 
	Contents 20.Page 4031: 
	Button 141.Page 4031: 
	Contents 21.Page 4031: 
	Button 142.Page 4031: 
	Button 143.Page 4031: 
	Contents 2.Page 4132: 
	Button 15.Page 4132: 
	Previous page 2.Page 4132: 
	Next page 2.Page 4132: 
	Previous view 2.Page 4132: 
	Button 27.Page 4132: 
	Button 108.Page 4132: 
	Button 109.Page 4132: 
	Contents 15.Page 4132: 
	Button 138.Page 4132: 
	Contents 16.Page 4132: 
	Button 139.Page 4132: 
	Contents 18.Page 4132: 
	Button 140.Page 4132: 
	Contents 20.Page 4132: 
	Button 141.Page 4132: 
	Contents 21.Page 4132: 
	Button 142.Page 4132: 
	Button 143.Page 4132: 
	Contents 2.Page 4233: 
	Button 15.Page 4233: 
	Previous page 2.Page 4233: 
	Next page 2.Page 4233: 
	Previous view 2.Page 4233: 
	Button 27.Page 4233: 
	Button 108.Page 4233: 
	Button 109.Page 4233: 
	Contents 15.Page 4233: 
	Button 138.Page 4233: 
	Contents 16.Page 4233: 
	Button 139.Page 4233: 
	Contents 18.Page 4233: 
	Button 140.Page 4233: 
	Contents 20.Page 4233: 
	Button 141.Page 4233: 
	Contents 21.Page 4233: 
	Button 142.Page 4233: 
	Button 143.Page 4233: 
	Contents 2.Page 4334: 
	Button 15.Page 4334: 
	Previous page 2.Page 4334: 
	Next page 2.Page 4334: 
	Previous view 2.Page 4334: 
	Button 27.Page 4334: 
	Button 108.Page 4334: 
	Button 109.Page 4334: 
	Contents 15.Page 4334: 
	Button 138.Page 4334: 
	Contents 16.Page 4334: 
	Button 139.Page 4334: 
	Contents 18.Page 4334: 
	Button 140.Page 4334: 
	Contents 20.Page 4334: 
	Button 141.Page 4334: 
	Contents 21.Page 4334: 
	Button 142.Page 4334: 
	Button 143.Page 4334: 
	Contents 2.Page 4435: 
	Button 15.Page 4435: 
	Previous page 2.Page 4435: 
	Next page 2.Page 4435: 
	Previous view 2.Page 4435: 
	Button 27.Page 4435: 
	Button 108.Page 4435: 
	Button 109.Page 4435: 
	Contents 15.Page 4435: 
	Button 138.Page 4435: 
	Contents 16.Page 4435: 
	Button 139.Page 4435: 
	Contents 18.Page 4435: 
	Button 140.Page 4435: 
	Contents 20.Page 4435: 
	Button 141.Page 4435: 
	Contents 21.Page 4435: 
	Button 142.Page 4435: 
	Button 143.Page 4435: 
	Contents 2.Page 4536: 
	Button 15.Page 4536: 
	Previous page 2.Page 4536: 
	Next page 2.Page 4536: 
	Previous view 2.Page 4536: 
	Button 27.Page 4536: 
	Button 108.Page 4536: 
	Button 109.Page 4536: 
	Contents 15.Page 4536: 
	Button 138.Page 4536: 
	Contents 16.Page 4536: 
	Button 139.Page 4536: 
	Contents 18.Page 4536: 
	Button 140.Page 4536: 
	Contents 20.Page 4536: 
	Button 141.Page 4536: 
	Contents 21.Page 4536: 
	Button 142.Page 4536: 
	Button 143.Page 4536: 
	Contents 2.Page 4637: 
	Button 15.Page 4637: 
	Previous page 2.Page 4637: 
	Next page 2.Page 4637: 
	Previous view 2.Page 4637: 
	Button 27.Page 4637: 
	Button 108.Page 4637: 
	Button 109.Page 4637: 
	Contents 15.Page 4637: 
	Button 138.Page 4637: 
	Contents 16.Page 4637: 
	Button 139.Page 4637: 
	Contents 18.Page 4637: 
	Button 140.Page 4637: 
	Contents 20.Page 4637: 
	Button 141.Page 4637: 
	Contents 21.Page 4637: 
	Button 142.Page 4637: 
	Button 143.Page 4637: 
	Contents 2.Page 4738: 
	Button 15.Page 4738: 
	Previous page 2.Page 4738: 
	Next page 2.Page 4738: 
	Previous view 2.Page 4738: 
	Button 27.Page 4738: 
	Button 108.Page 4738: 
	Button 109.Page 4738: 
	Contents 15.Page 4738: 
	Button 138.Page 4738: 
	Contents 16.Page 4738: 
	Button 139.Page 4738: 
	Contents 18.Page 4738: 
	Button 140.Page 4738: 
	Contents 20.Page 4738: 
	Button 141.Page 4738: 
	Contents 21.Page 4738: 
	Button 142.Page 4738: 
	Button 143.Page 4738: 
	Contents 2.Page 4839: 
	Button 15.Page 4839: 
	Previous page 2.Page 4839: 
	Next page 2.Page 4839: 
	Previous view 2.Page 4839: 
	Button 27.Page 4839: 
	Button 108.Page 4839: 
	Button 109.Page 4839: 
	Contents 15.Page 4839: 
	Button 138.Page 4839: 
	Contents 16.Page 4839: 
	Button 139.Page 4839: 
	Contents 18.Page 4839: 
	Button 140.Page 4839: 
	Contents 20.Page 4839: 
	Button 141.Page 4839: 
	Contents 21.Page 4839: 
	Button 142.Page 4839: 
	Button 143.Page 4839: 
	Contents 2.Page 4940: 
	Button 15.Page 4940: 
	Previous page 2.Page 4940: 
	Next page 2.Page 4940: 
	Previous view 2.Page 4940: 
	Button 27.Page 4940: 
	Button 108.Page 4940: 
	Button 109.Page 4940: 
	Contents 15.Page 4940: 
	Button 138.Page 4940: 
	Contents 16.Page 4940: 
	Button 139.Page 4940: 
	Contents 18.Page 4940: 
	Button 140.Page 4940: 
	Contents 20.Page 4940: 
	Button 141.Page 4940: 
	Contents 21.Page 4940: 
	Button 142.Page 4940: 
	Button 143.Page 4940: 
	Contents 2.Page 5041: 
	Button 15.Page 5041: 
	Previous page 2.Page 5041: 
	Next page 2.Page 5041: 
	Previous view 2.Page 5041: 
	Button 27.Page 5041: 
	Button 108.Page 5041: 
	Button 109.Page 5041: 
	Contents 15.Page 5041: 
	Button 138.Page 5041: 
	Contents 16.Page 5041: 
	Button 139.Page 5041: 
	Contents 18.Page 5041: 
	Button 140.Page 5041: 
	Contents 20.Page 5041: 
	Button 141.Page 5041: 
	Contents 21.Page 5041: 
	Button 142.Page 5041: 
	Button 143.Page 5041: 
	Contents 2.Page 5142: 
	Button 15.Page 5142: 
	Previous page 2.Page 5142: 
	Next page 2.Page 5142: 
	Previous view 2.Page 5142: 
	Button 27.Page 5142: 
	Button 108.Page 5142: 
	Button 109.Page 5142: 
	Contents 15.Page 5142: 
	Button 138.Page 5142: 
	Contents 16.Page 5142: 
	Button 139.Page 5142: 
	Contents 18.Page 5142: 
	Button 140.Page 5142: 
	Contents 20.Page 5142: 
	Button 141.Page 5142: 
	Contents 21.Page 5142: 
	Button 142.Page 5142: 
	Button 143.Page 5142: 
	Contents 2.Page 5243: 
	Button 15.Page 5243: 
	Previous page 2.Page 5243: 
	Next page 2.Page 5243: 
	Previous view 2.Page 5243: 
	Button 27.Page 5243: 
	Button 108.Page 5243: 
	Button 109.Page 5243: 
	Contents 15.Page 5243: 
	Button 138.Page 5243: 
	Contents 16.Page 5243: 
	Button 139.Page 5243: 
	Contents 18.Page 5243: 
	Button 140.Page 5243: 
	Contents 20.Page 5243: 
	Button 141.Page 5243: 
	Contents 21.Page 5243: 
	Button 142.Page 5243: 
	Button 143.Page 5243: 
	Contents 2.Page 5344: 
	Button 15.Page 5344: 
	Previous page 2.Page 5344: 
	Next page 2.Page 5344: 
	Previous view 2.Page 5344: 
	Button 27.Page 5344: 
	Button 108.Page 5344: 
	Button 109.Page 5344: 
	Contents 15.Page 5344: 
	Button 138.Page 5344: 
	Contents 16.Page 5344: 
	Button 139.Page 5344: 
	Contents 18.Page 5344: 
	Button 140.Page 5344: 
	Contents 20.Page 5344: 
	Button 141.Page 5344: 
	Contents 21.Page 5344: 
	Button 142.Page 5344: 
	Button 143.Page 5344: 
	Contents 2.Page 5445: 
	Button 15.Page 5445: 
	Previous page 2.Page 5445: 
	Next page 2.Page 5445: 
	Previous view 2.Page 5445: 
	Button 27.Page 5445: 
	Button 108.Page 5445: 
	Button 109.Page 5445: 
	Contents 15.Page 5445: 
	Button 138.Page 5445: 
	Contents 16.Page 5445: 
	Button 139.Page 5445: 
	Contents 18.Page 5445: 
	Button 140.Page 5445: 
	Contents 20.Page 5445: 
	Button 141.Page 5445: 
	Contents 21.Page 5445: 
	Button 142.Page 5445: 
	Button 143.Page 5445: 
	Contents 2.Page 5546: 
	Button 15.Page 5546: 
	Previous page 2.Page 5546: 
	Next page 2.Page 5546: 
	Previous view 2.Page 5546: 
	Button 27.Page 5546: 
	Button 108.Page 5546: 
	Button 109.Page 5546: 
	Contents 15.Page 5546: 
	Button 138.Page 5546: 
	Contents 16.Page 5546: 
	Button 139.Page 5546: 
	Contents 18.Page 5546: 
	Button 140.Page 5546: 
	Contents 20.Page 5546: 
	Button 141.Page 5546: 
	Contents 21.Page 5546: 
	Button 142.Page 5546: 
	Button 143.Page 5546: 
	Contents 2.Page 5647: 
	Button 15.Page 5647: 
	Previous page 2.Page 5647: 
	Next page 2.Page 5647: 
	Previous view 2.Page 5647: 
	Button 27.Page 5647: 
	Button 108.Page 5647: 
	Button 109.Page 5647: 
	Contents 15.Page 5647: 
	Button 138.Page 5647: 
	Contents 16.Page 5647: 
	Button 139.Page 5647: 
	Contents 18.Page 5647: 
	Button 140.Page 5647: 
	Contents 20.Page 5647: 
	Button 141.Page 5647: 
	Contents 21.Page 5647: 
	Button 142.Page 5647: 
	Button 143.Page 5647: 


