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Electro-Optical Engineering
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ú�
,I#WKH#HTXLSPHQW#GHVFULEHG#KHUHLQ#EHDUV#WKH##úø#V\PERO/#WKH#VDLG#HTXLSPHQW#FRPSOLHV
ZLWK#WKH#(XURSHDQ#&RPPXQLW\#'LUHFWLYH#DQG#6WDQGDUGV#IRXQG#LQ#WKH#'HFODUDWLRQ#RI
&RQIRUPLW\1#,I#WKH#HTXLSPHQW#GHVFULEHG#KHUHLQ#EHDUV#DQ#)&&#VWDWHPHQW/#WKH#VDLG
HTXLSPHQW#FRPSOLHV#ZLWK#WKH#UHOHYDQW#)HGHUDO#&RPPXQLFDWLRQV#&RPPLVVLRQ
VWDQGDUGV1

6L# O·DSSDUHLO#GpFULW#GDQV# OH#SUpVHQW#PDQXHO#SRUWH# OH#VLJOH#úø/#F·HVW#TX·LO#HVW
FRQIRUPH#DX[#QRUPHV#GH# O·8QLRQ#HXURSpHQQH#HQ#PDWLqUH#GH#FRPSDWLELOLWp
pOHFWURPDJQpWLTXH1##/HV#QRUPHV#DSSOLFDEOHV#VRQW#pQRQFpHV#GDQV#OD#'pFODUDWLRQ#GH
FRQIRUPLWp1##'H#PrPH/#VL#O·DSSDUHLO#SRUWH#XQ#pQRQFp#)&&/#LO#HVW#FRQIRUPH#DX[
H[LJHQFHV#GH#OD#)HGHUDO#&RPPXQLFDWLRQV#&RPPLVVLRQ#HQ#PDWLqUH#GH#EURXLOODJH
SUpMXGLFLDEOH1

6L#HO#DUWtFXOR#GHVFULWR#HQ#HVWH#PDQXDO#SRVHH#HO#VtPEROR#úø/##FXPSOH#FRQ#ODV#QRUPDV#GH
FRPSDWLELOLGDG#HOHFWURPDJQpWLFD#HVWDEOHFLGDV#SRU#OD#8QLyQ#(XURSHD1#/DV#QRUPDV
DSOLFDEOHV#HVWiQ#HQXQFLDGDV#HQ#OD#'HFODUDFLyQ#GH#&RQIRUPLGDG1#6L#OD#XQLGDG#SRVHH#HO
VtPEROR#)&&/#FXPSOH#FRQ#ODV#H[LJHQFLDV#GH#OD#)HGHUDO#&RPPXQLFDWLRQV#&RPPLVVLRQ
FRQ#UHVSHFWR#D#OD#LQWHUIHUHQFLD#SHUMXGLFLDO1

6H#R#DSDUHOKR#GHVFULWR#QHVWH#PDQXDO#FRPSRUWD#D#VtJOD#úø/#HOH#DWHQGH#DV#QRUPDV#GH
FRPSDWLELOLGDGH#HOHWURPDJQpWLFD#HVWDEHOHFLGDV#SHOD#8QLmR#HXURSHLD1#(VWDV#QRUPDV
HVWmR#GHVFULWDV#QD#'HFODUDomR#GH#&RQIRUPLGDGH1#6H#R#DSDUHOKR#FRPSRUWD#R#HQXQFLDGR
)&&/#HOH#DWHQGH#DV#QRUPDV#GD#)HGHUDO#&RPPXQLFDWLRQV##&RPPLVVLRQ#HP#PDWpULD#GH
LQWHUIHUrQFLD#SUHMXGLFLDO1

7UDJHQ#GLH#QDFKVWHKHQG#DXIJHI�KUWHQ#*HUlWH#GDV#=HLFKHQ#úø/#HUI�OOHQ#GLHVH##GLH
5LFKWOLQLHQ#XQG#1RUPHQ#JHPl�#GHU#hEHUHLQVWLPPXQJVHUNOlUXQJ#GHU#(XURSlLVFKHQ
*HPHLQVFKDIW1#7UDJHQ#GLH#QDFKVWHKHQG#DXIJHI�KUWHQ#%HWULHEVPLWWHO#GLH#(UNOlUXQJ#)&&/
HUI�OOHQ#GLHVH#GLH#MHZHLOLJHQ#1RUPHQ#GHU#)HGHUDO#&RPPXQLFDWLRQV#&RPPLVVLRQ1
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$OO#ULJKWV#UHVHUYHG1#1R#SDUW#RI#WKLV#SXEOLFDWLRQ#PD\#EH#UHSURGXFHG/#
VWRUHG#LQ#D#UHWULHYDO#V\VWHP#RU#WUDQVPLWWHG/#LQ#DQ\#IRUP#E\#DQ\#
PHDQV/#HOHFWURQLF/#PHFKDQLFDO/#SKRWRFRS\LQJ/#UHFRUGLQJ#RU#RWKHU0
ZLVH/#ZLWKRXW#WKH#SULRU#ZULWWHQ#SHUPLVVLRQ#RI#(;)2#(OHFWUR02SWLFDO#
(QJLQHHULQJ#,QF1#+(;)2,1

,QIRUPDWLRQ#SURYLGHG#E\#(;)2#LV#EHOLHYHG#WR#EH#DFFXUDWH#DQG#UHOLD0
EOH1#+RZHYHU/#QR#UHVSRQVLELOLW\#LV#DVVXPHG#E\#(;)2#IRU#LWV#XVH#QRU#
IRU#DQ\#LQIULQJHPHQWV#RI#SDWHQWV#RU#RWKHU#ULJKWV#RI#WKLUG#SDUWLHV#
ZKLFK#PD\#UHVXOW#IURP#LWV#XVH1#1R#OLFHQVH#LV#JUDQWHG#E\#LPSOLFDWLRQ#
RU#RWKHUZLVH#XQGHU#DQ\#SDWHQW#ULJKWV#RI#(;)21

(;)2·V#&RPPHUFH#$QG#*RYHUQPHQW#(QWLWLHV#+&$*(,#FRGH#XQGHU#
WKH#1RUWK#$WODQWLF#7UHDW\#2UJDQL]DWLRQ#+1$72,#LV#3/;&61

7KH#LQIRUPDWLRQ#FRQWDLQHG#LQ#WKLV#GRFXPHQW#LV#VXEMHFW#WR#FKDQJH#
ZLWKRXW#QRWLFH1

�#4<<;#(;)2#(OHFWUR02SWLFDO#(QJLQHHULQJ#,QF1

:RUGV#ZKLFK#ZH#FRQVLGHU#DV#WUDGHPDUNV#KDYH#EHHQ#LGHQWLILHG#DV#
VXFK1#+RZHYHU/#QHLWKHU#WKH#SUHVHQFH#QRU#DEVHQFH#RI#VXFK#LGHQWLIL0
FDWLRQ#DIIHFWV#WKH#OHJDO#VWDWXV#RI#DQ\#WUDGHPDUN1
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CERTIFICATION INFORMATION

)1&1&1#,1)250$7,21#72#86(5

7KLV#XQLW#KDV#EHHQ# WHVWHG#DQG# IRXQG# WR#FRPSO\#ZLWK# WKH# OLPLWV# IRU#D#&ODVV#%#GLJLWDO
GHYLFH/#SXUVXDQW# WR#3DUW#48#RI# WKH#)&&#5XOHV1#7KHVH# OLPLWV#DUH#GHVLJQHG# WR#SURYLGH
UHDVRQDEOH#SURWHFWLRQ#DJDLQVW#KDUPIXO#LQWHUIHUHQFH#LQ#D#UHVLGHQWLDO#LQVWDOODWLRQ1#7KLV
XQLW#JHQHUDWHV/#XVHV/#DQG#FDQ#UDGLDWH#UDGLR#IUHTXHQF\#HQHUJ\#DQG/#LI#QRW#LQVWDOOHG#DQG
XVHG#LQ#DFFRUGDQFH#ZLWK#WKH#LQVWUXFWLRQ#PDQXDO/#PD\#FDXVH#KDUPIXO#LQWHUIHUHQFH#WR
UDGLR# FRPPXQLFDWLRQV1#+RZHYHU/# WKHUH# LV# QR# JXDUDQWHH# WKDW# LQWHUIHUHQFH#ZLOO# QRW
RFFXU#LQ#D#SDUWLFXODU#LQVWDOODWLRQ1#,I#WKLV#XQLW#GRHV#FDXVH#KDUPIXO#LQWHUIHUHQFH#WR#UDGLR
RU#WHOHYLVLRQ#UHFHSWLRQ/#ZKLFK#FDQ#EH#GHWHUPLQHG#E\#WXUQLQJ#WKH#XQLW#RII#DQG#RQ/#WKH
XVHU#LV#HQFRXUDJHG#WR#WU\#WR#FRUUHFW#WKH#LQWHUIHUHQFH#E\#RQH#RU#PRUH#RI#WKH#IROORZLQJ
PHDVXUHV=

� 5HRULHQW#RU#UHORFDWH#WKH#UHFHLYLQJ#DQWHQQD1

� ,QFUHDVH#WKH#VHSDUDWLRQ#EHWZHHQ#WKH#HTXLSPHQW#DQG#UHFHLYHU1

� &RQQHFW#WKH#HTXLSPHQW#LQWR#DQ#RXWOHW#RQ#D#FLUFXLW#GLIIHUHQW#IURP#WKDW#WR#ZKLFK
WKH#UHFHLYHU#LV#FRQQHFWHG1

� &RQVXOW#WKH#GHDOHU#RU#DQ#H[SHULHQFHG#UDGLR279#WHFKQLFLDQ#IRU#KHOS1

WARNING

&KDQJHV# RU# PRGLILFDWLRQV# QRW# H[SUHVVO\# DSSURYHG# E\# (;)2# (OHFWUR02SWLFDO
(QJLQHHULQJ#FRXOG#YRLG#WKH#XVHU·V#DXWKRULW\#WR#RSHUDWH#WKH#HTXLSPHQW1

,1'(3(1'(17#/$%25$725<#7(67,1*

7KLV#XQLW#KDV#XQGHUJRQH#H[WHQVLYH#ú�FHUWLILFDWLRQ#WHVWLQJ#ERWK#LQWHUQDOO\/#DW#(;)2/
DQG#H[WHUQDOO\/#DW#DQ#LQGHSHQGHQW/#TXDOLILHG#ODERUDWRU\1#$OO#SUH0TXDOLILFDWLRQ#WHVWV#ZHUH
SHUIRUPHG#DW#(;)2#ZKLOH#DOO# ILQDO# WHVWV#ZHUH#SHUIRUPHG#DW#8OWUD7HFK#(QJLQHHULQJ
/DEV#,QF1/#D#UHQRZQHG#WHVW#ODERUDWRU\#IURP#0LVVLVVDXJD/#&DQDGD1#7KLV#JXDUDQWHHV#WKH
XQHUULQJ#REMHFWLYLW\#DQG#DXWKRULWDWLYH#FRPSOLDQFH#RI#DOO#WHVW#UHVXOWV1

ú�,1)250$7,21#72#86(5

7KLV#HTXLSPHQW#KDV#EHHQ#WHVWHG#DQG#IRXQG#WR#FRPSO\#ZLWK#WKH#OLPLWV#IRU#D#&ODVV#%#GLJL0
WDO#GHYLFH1#3OHDVH#VHH#WKH#'HFODUDWLRQ#RI#&RQIRUPLW\1
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BRT-320A 1

1 INTRODUCTION

1.1 Unpacking and Inspection

7KH#%570653$#SDFNDJH#FRQWDLQV#WKH#IROORZLQJ#VWDQGDUG#LWHPV=

� %570653$#2SWLFDO#5HWXUQ#/RVV#7HVW#6HW

� +\EULG#WHVW#MXPSHU

� <09#DONDOLQH#EDWWHU\

� $&#DGDSWHU2FKDUJHU

� +ROVWHU#ZLWK#VKRXOGHU#VWUDS

� &DOLEUDWLRQ#PDQGUHO

� ,QVWUXFWLRQ#PDQXDO

� :DUUDQW\#YDOLGDWLRQ#FDUG

� &HUWLILFDWH#RI#&DOLEUDWLRQ

� 'HFODUDWLRQ#RI#&RQIRUPLW\

� &DUU\LQJ#FDVH

<RXU#%570653$#KDV#EHHQ#WKRURXJKO\#LQVSHFWHG#EHIRUH#VKLSPHQW1#,I#DQ\#GDPDJH#KDV
RFFXUUHG#GXULQJ#WUDQVSRUW/#RU#LI#DQ\#LWHP#LV#PLVVLQJ/#SOHDVH#QRWLI\#(;)2#LPPHGLDWHO\1

1.2 Transportation and Storage

7R#UHGXFH#WKH#ULVN#RI#GDPDJH/

� 5HSDFN#WKH#XQLW#LQ#WKH#RULJLQDO#SDFNLQJ#PDWHULDO#ZKHQ#VKLSSLQJ1

� 6WRUH#WKH#XQLW#DW#URRP#WHPSHUDWXUH#LQ#D#FOHDQ#DQG#GU\#DUHD1

� $YRLG#GLUHFW#VXQOLJKW/#VKRFNV/#KXPLGLW\/#RU#ODUJH#WHPSHUDWXUH#IOXFWXDWLRQV1

1.3 Safety Information

7KH#%570653$#XVHV#D#FODVV#,#VHPLFRQGXFWRU#ODVHU#DQG#FRPSOLHV#ZLWK#54#&)5#4373143
DQG#43731441#/DVHU#UDGLDWLRQ#PD\#EH#HQFRXQWHUHG#DW#WKH#RXWSXW#SRUW1#3OHDVH#REVHUYH
WKH#IROORZLQJ#VDIHW\#LQVWUXFWLRQV=

� 'R#QRW#VWDUH#LQWR#EHDP#RU#YLHZ#ZLWK#DQ#RSWLFDO#LQVWUXPHQW/#H1J1/#D#OHQV#RU#PLUURU1

� .HHS#H\HV#DW#D#PLQLPXP#ZRUNLQJ#GLVWDQFH#RI#53#FP#+;#LQ1,#IURP#WKH#ODVHU#EHDP1

1.4 1310/1550 nm Laser Specifications

WARNING

3HUIRUPLQJ#SURFHGXUHV#RWKHU# WKDQ# WKRVH#VSHFLILHG#KHUHLQ#PD\#UHVXOW# LQ
KD]DUGRXV#UDGLDWLRQ#H[SRVXUH1

$YHUDJH#RSWLFDO#SRZHU !533#�:#+0:#G%P,

2SWLFDO#SRZHU#+PD[LPXP, ?5#P:#+6#G%P,

2SWLFDO#SRZHU#XQFHUWDLQW\ �8(
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GENERAL DESCRIPTION 2

1.5 Getting Help

2XU#7HFKQLFDO#6XSSRUW#*URXS#LV#DYDLODEOH#IURP#:=63#D1P1#WR#;=33#S1P1#(67/#0RQGD\#WR
)ULGD\1

2 GENERAL DESCRIPTION

7KH#%570653$#LV#D#SRUWDEOH#2SWLFDO#5HWXUQ#/RVV#+25/,#WHVW#VHW#FRQILJXUHG#ZLWK#D
VLQJOH0#RU#GXDO0ZDYHOHQJWK#+4643#DQG2RU#4883#QP,/#WKHUPRHOHFWULFDOO\#FRROHG#ODVHU
VRXUFH1#7KH#XQLW#WDNHV#GLUHFW#DQG# LVRODWHG#EDFN0UHIOHFWLRQ#PHDVXUHPHQWV#IRU#D
VSHFLILF#GHYLFH#RU#ILEHU#VSDQ1#,W#PHDVXUHV#WKH#SRZHU#RI#OLJKW#UHIOHFWHG#XVLQJ#DQ#,Q*D$V
SKRWRGHWHFWRU1

7KH#%570653$#LV#SRZHUHG#E\#HLWKHU#WKH#EXLOW0LQ#UHFKDUJHDEOH#1L&G#EDWWHU\#SDFN/#WKH
<09#DONDOLQH#EDWWHU\/#RU#WKH#$&#DGDSWHU2FKDUJHU1#7KH#DONDOLQH#EDWWHU\#SURYLGHV
DXWRPDWLF#EDFNXS#IRU#WKH#1L&G#EDWWHU\#SDFN1

2.1 Display

&RUSRUDWH#+HDGTXDUWHUV
798#*RGLQ#$YHQXH
9DQLHU/#4&
*40#6*:
&DQDGD

40;33099606<69#+86$#)#&DQDGD,
7HO1=#+74;,#9;603544
)D[=#+74;,#9;6054:3
VXSSRUW#H[IR1FRP
ZZZ1H[IR1FRP

(;)2#(XURSH
&HQWUH#G·$IIDLUHV0/HV#0HW]
433/#UXH#$OEHUW#&DOPHWWH
:;686#-RX\0HQ0-RVDV/#)UDQFH

7HO1=#6604#67#96#33#53
)D[=#6604#67#98#<3#<6

Back-reflection readings
and status messages

Minimum detectable
back reflection (normal
and UCAL modes) and

register number

Operating wavelength

Storage operation Recall operation

 Low NiCd battery pack

AC adapter/charger plugged in

Secondary function 
(shift + key) activated

AC adapter/charger 
operation

NiCd battery operation

9-V battery operation

Background reflection 
cancellation activated

nm nm

RECALLSTORE

LOW BATTERY CHARGING SHIFT

AC

NiCd

9V

zero
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BRT-320A 3

2.2 Keypad

2.3 Secondary Keypad Functions

1RWH= 7R#DFFHVV#D#VHFRQGDU\# IXQFWLRQ/#SUHVV#s h i f t , # WKHQ#SUHVV# WKH#FRUUHVSRQGLQJ
NH\1

2.4 Connector Panel

Powers unit on or off

Decreases or increases register
number in store and recall mode

Accesses secondary functions 
and exits program or selection 
mode

Toggles between wavelengths
(dual-wavelength units only)

Cancels extraneous return loss

Stores back-reflection 
readings

Decreases or increases back reflection
during user calibration

Recalls back-reflection 
readings

Enters or exits user calibration mode

Accesses secondary 
function keys

Activates and
deactivates back-light

Supplies DC power to unit
and recharges built-in

NiCd battery pack

Optical port (fitted with 
APC connector)
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GENERAL DESCRIPTION 4

3 OPERATION

3.1 Calibration

(QVXUH#WKDW#WKH#RSWLFDO#SRUW#LV#FDSSHG#EHIRUH#\RX#SRZHU#XS#WKH#XQLW1

8SRQ#SRZHU0XS/#WKH#XQLW#DXWRPDWLFDOO\#SHUIRUPV#D#40PLQXWH#FDOLEUDWLRQ#WR#QXOO
HOHFWULFDO#RIIVHWV1#7KH#GLVSOD\#VKRZV#C A L #DQG#LQGLFDWHV#WKH#RSHUDWLQJ#ZDYHOHQJWK1
:LWK#D#GXDO0ZDYHOHQJWK#VRXUFH#XQLW/#ERWK#ZDYHOHQJWKV#DUH#FDOLEUDWHG#+HYHQ#LI#QRW
GLVSOD\HG,1#2QFH#FDOLEUDWLRQ#LV#FRPSOHWHG/#WKH#XQLW#HQWHUV#PHDVXUHPHQW#PRGH#DV
VKRZQ#EHORZ1

3.2 Preliminary Test

&RQQHFWRU#FOHDQOLQHVV#LV#H[WUHPHO\#LPSRUWDQW#IRU#EDFN0UHIOHFWLRQ#PHDVXUHPHQW1
$OZD\V#FOHDQ#WHVW#MXPSHUV#EHIRUH#PDNLQJ#FRQQHFWLRQV1#7R#HQVXUH#WKDW#\RXU#WHVW
MXPSHUV#DUH#LQ#JRRG#FRQGLWLRQ/

41 3RZHU#RQ#WKH#XQLW#DQG#ZDLW#XQWLO#FDOLEUDWLRQ#LV#FRPSOHWHG1

51 &RQQHFW#WKH#VXSSOLHG#WHVW#MXPSHU#WR#WKH#RSWLFDO#SRUW1

61 7KH#SKRWRGHWHFWRU# UHDGV# 0471:#G%# IRU#D#FOHDQ/# IODW0SROLVK#FRQQHFWRU1# ,I#D#YDOXH
EHORZ#049#G%#LV#GLVSOD\HG/#FOHDQ#WKH#FRQQHFWRUV#WR#LQFUHDVH#WKH#UHDGLQJ#WR#048
G%1

1RWH= ,I# WKH#UHDGLQJ# LV# 046#G%#RU#KLJKHU/# WKHUH#FRXOG#EH#D#UHIOHFWLRQ#SUREOHP#DW# WKH
IURQW0HQG#FRQQHFWRU1#5HFRQQHFW# WKH# WHVW# MXPSHU1# ,I# WKH#UHVXOW#UHPDLQV
XQFKDQJHG/#UHSODFH#WKH#WHVW#MXPSHU1

3.3 Fiber Termination

7KHUH#DUH#WZR#ZD\V#WR#WHUPLQDWH#D#ILEHU=

41 :LQG# WKH# ILEHU#DURXQG# WKH# VXSSOLHG#PDQGUHO#XQWLO# WKH# UHWXUQ# ORVV# UHDGLQJ#QR
ORQJHU#H[SHULHQFHV#VLJQLILFDQW#FKDQJH#+DW#OHDVW#8#WXUQV,1

51 7UHDW#WKH#ILEHU#HQG#ZLWK#LQGH[#PDWFKLQJ#JHO1

3.4 Reference Procedure

7R#HQVXUH#DFFXUDWH#DQG#UHOLDEOH#UHDGLQJV/#WKH#IROORZLQJ#UHIHUHQFH#SURFHGXUH#VKRXOG
EH#SHUIRUPHG#EHIRUH#WHVWLQJ1

41 7HUPLQDWH#WKH#ILEHU#EHIRUH#WKH#WHVW#SRLQW#DV#H[SODLQHG#DERYH1#7KH#XQLW#GLVSOD\V
WKH#UHWXUQ#ORVV#RI#WKH#K\EULG#WHVW#MXPSHU1

Back-reflection reading
(a dashed line indicates

a back-reflection
reading below the unit’s

sensitivity level)

Minimum sensitivity

Operating 
wavelength

nm

AC

NiCd

9V

zero

dB
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BRT-320A 5

51 3UHVV#z e r o #WR#FDQFHO#WKH#H[WUDQHRXV#UHWXUQ#ORVV1#7KH#=(52#PDUNHU#DSSHDUV#RQ
WKH#GLVSOD\#DQG#WKH#XQLW#UHWXUQV#WR#PHDVXUHPHQW#PRGH#DIWHU#D#IHZ#VHFRQGV1

61 8QZLQG#WKH#ILEHU#+RU#FOHDQ#WKH#ILEHU#HQG,1

1RWH= 7KH#XQLW·V#VHQVLWLYLW\#PD\#KDYH#FKDQJHG#VLQFH#LW#LV#UHFDOFXODWHG#DV#D#IXQFWLRQ#RI
H[WUDQHRXV#UHWXUQ#ORVV#DQG#LQVWUXPHQW#SDUDPHWHUV1#7KH#XQLW·V#UDWHG#VHQVLWLYLW\
LV#0:3#G%1

3.5 Measuring Optical Return Loss (ORL)

7R#PHDVXUH#25//#FRQQHFW#WKH#XQLW#WR#WKH#V\VWHP#XQGHU#WHVW1#7KH#EDFN0UHIOHFWLRQ#OHYHO
RI# WKH#FRPSOHWH#V\VWHP# LV#GLVSOD\HG1#7HUPLQDWLQJ#WKH# ILEHU#DW#D#VSHFLILF#SRLQW
HOLPLQDWHV#EDFN#UHIOHFWLRQ#SURGXFHG#DIWHU#WKH#WHUPLQDWLRQ#SRLQW1#7KH#25/#EHWZHHQ
WKH#WHVW#SRLQW#DQG#WKH#WHUPLQDWLRQ#SRLQW#LV#WKHQ#GLVSOD\HG1

3.6 Measuring Reflectance

7R#SHUIRUP#UHIOHFWDQFH#UHDGLQJV/

41 ,VRODWH#WKH#FRPSRQHQW#WR#EH#WHVWHG1

51 &RQQHFW#WKH#%570653$#WR#WKH#FRPSRQHQW#XQGHU#WHVW1

61 7HUPLQDWH#WKH#ILEHU#ZLWKLQ#RQH#PHWHU#RI#WKH#FRPSRQHQW#DQG#SHUIRUP#D#UHIHUHQFH
SURFHGXUH1

71 7HUPLQDWH# WKH# ILEHU# MXVW# SDVW# WKH# FRPSRQHQW1# 7KH# EDFN0UHIOHFWLRQ# UHDGLQJ
GLVSOD\HG#ZKLOH#WKH#ILEHU#LV#WHUPLQDWHG#FRUUHVSRQGV#WR#WKH#UHIOHFWDQFH#RI#WKH
FRPSRQHQW#XQGHU#WHVW1

3.7 Correcting Reading Due to Signal Attenuation

$#EDFN0UHIOHFWLRQ#UHDGLQJ#FRUUHVSRQGV#WR#WKH#UHDO#YDOXH#RQO\#LI#WKH#PHDVXUHPHQW#WRRN
SODFH#LPPHGLDWHO\#DIWHU#WKH#XQLW·V#FRQQHFWLRQ#WR#WKH#GHYLFH#XQGHU#WHVW1#,I#WKHUH#DUH
PXOWLSOH#FRQQHFWRUV#EHWZHHQ#WKH#XQLW#DQG#WKH#GHYLFH#XQGHU#WHVW/#VLJQDO#DWWHQXDWLRQ
PXVW#EH#FRQVLGHUHG1

7KH#UHDGLQJ#WDNHQ#VKRXOG#EH#LGHQWLFDO#WR#RQH#PDGH#LI#GLUHFW#DFFHVV#WR#WKH#GHYLFH
XQGHU# WHVW#ZHUH#SRVVLEOH1#7R#FRPSHQVDWH#IRU# LQFXUUHG#DWWHQXDWLRQ#EHIRUH#WKH
PHDVXULQJ#SRLQW#LQ#ERWK#GLUHFWLRQV/#VXEWUDFW#WZLFH#WKH#WRWDO#ORVV#IURP#WKH#GLVSOD\HG
UHDGLQJ1#7KH#IROORZLQJ#HTXDWLRQ#FDOFXODWHV#WKH#DFWXDO#YDOXH#RI#%DFN#5HIOHFWLRQ#+%5,=

$FWXDO#%5# #%5#UHDGLQJ#0#5#[#+/RVV#4#.#/RVV#5#.111#.#/RVV#Q,

3.8 User Calibration

8VHU#FDOLEUDWLRQ# LV# UHFRPPHQGHG#ZKHQ#D#NQRZQ# UHIHUHQFH# UHIOHFWRU#FDQ
FRPSHQVDWH#IRU#ORVVHV#RFFXUULQJ#DW#WKH#RSWLFDO#UHIHUHQFH#SRLQW#+WKH#SRLQW#LPPHGLDWHO\
SUHFHGLQJ#WKH#GHYLFH#XQGHU#WHVW,1#7KH#UHIHUHQFH#UHIOHFWRU#LV#PRVW#RIWHQ#D#IODW0SROLVK
FRQQHFWRU1#3URFHHG#DV#IROORZV#WR#SHUIRUP#D#XVHU#FDOLEUDWLRQ=

41 'LVFRQQHFW#WKH#V\VWHP#EHIRUH#WKH#SRLQW#RI#PHDVXUHPHQW#DQG#LQVHUW#WKH#NQRZQ
UHIHUHQFH#UHIOHFWRU#RU#XVH#WKH#ILEHU#FRQQHFWRU#HQG#LWVHOI#DV#WKH#UHIHUHQFH1

51 3UHVV# s h i f t /# WKHQ# U S E R  C A L 1# WR# HQWHU# XVHU# FDOLEUDWLRQ# PRGH1# 7KH
EDFN0UHIOHFWLRQ#PHDVXUHPHQW#IODVKHV/#DQG#WKH#8&$/#PHVVDJH#LV#DFWLYDWHG1
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61 6HW# WKH# EDFN0UHIOHFWLRQ# OHYHO# RI# WKH# %570653$# WR# WKH# YDOXH# RI# WKH# UHIHUHQFH
UHIOHFWRU#XVLQJ DQG 1

71 3UHVV z e r o # WR# VWRUH# EDFN0UHIOHFWLRQ# OHYHO/# RU s h i f t # WR# UHWXUQ# WR# VWDQGDUG
PHDVXUHPHQW#PRGH1#,I#\RX#SUHVVHG#z e r o /#WKH#XSSHU#OHIW#SRUWLRQ#RI#WKH#GLVSOD\
WRJJOHV#EHWZHHQ#8&$/#DQG#WKH#XQLW·V#PLQLPXP#VHQVLWLYLW\#WR#VKRZ#WKDW#\RX
KDYH#VHW#D#XVHU#FDOLEUDWLRQ#OHYHO1

81 5HFRQQHFW# WKH# GHYLFH# XQGHU# WHVW# WR# WKH# XVHU0FDOLEUDWHG#PHWHU/# LQFOXGLQJ# WKH
UHIHUHQFH#UHIOHFWRU1#7KH#EDFN0UHIOHFWLRQ#UHDGLQJ#LV#QRZ#WKH#UHDO#UHDGLQJ1

91 3UHVV#s h i f t /#WKHQ#U S E R  C A L . #WR#H[LW#XVHU#FDOLEUDWLRQ#PHDVXUHPHQW#PRGH1

3.9 Data Management

7KH#XQLW#VWRUHV#UHDGLQJV#QXPEHUHG#IURP#333#WR#5<<1#:LWK#HDFK#SRZHU#YDOXH/#WKH
XQLW#VWRUHV#WKH#SRZHU#PHWHU·V#RSHUDWLQJ#ZDYHOHQJWK#DQG#D#UHJLVWHU#QXPEHU1#7KH
VWRUHG#YDOXHV#UHPDLQ#LQ#PHPRU\#XQWLO#QHZ#UHDGLQJV#DUH#VWRUHG#RYHU#WKHP#RU#(5$6(
IXQFWLRQ#LV#SHUIRUPHG1

1RWH= 5HDGLQJV#DUH#QRW#HUDVHG#ZKHQ#WKH#XQLW#LV#SRZHUHG#RII1

3.10 Storing Readings

7R#VWRUH#UHDGLQJV/

41 3UHVV#s t o r e 1#7KH#XQLW#GLVSOD\V#D#UHJLVWHU#QXPEHU/#WKH#SRZHU#PHWHU#RSHUDWLQJ
ZDYHOHQJWK/#DQG#WKH#6725(#LQGLFDWLRQ1

51 3UHVV# RU WR#VHOHFW#DQRWKHU#UHJLVWHU#QXPEHU>#SUHVV#s t o r e #WR#FRQILUP
VWRUDJH1#7R#H[LW#ZLWKRXW#VWRULQJ#WKH#UHDGLQJ/#SUHVV#s h i f t 1#)ROORZLQJ#GDWD#VWRUDJH/
WKH#GLVSOD\#DXWRPDWLFDOO\#UHWXUQV#WR#PHDVXUHPHQW#PRGH1

3.11 Recalling Readings

7R#UHFDOO#UHDGLQJV/

41 3UHVV#s h i f t /#WKHQ#SUHVV#R E C A L L 1#7KH#XQLW#GLVSOD\V#WKH#FRQWHQWV#RI#D#PHPRU\
UHJLVWHU# LQFOXGLQJ#SRZHU#UHDGLQJ/#ZDYHOHQJWK/#UHJLVWHU#QXPEHU/#DQG#UHFDOO
LQGLFDWLRQ1

51 3UHVV RU WR#GLVSOD\#DGMDFHQW#UHJLVWHUV1

61 3UHVV#s h i f t #WR#H[LW#UHFDOO#IXQFWLRQ1

3.12 Erasing Readings

<RX#FDQ#HUDVH#D#UHDGLQJ#E\#VWRULQJ#DQRWKHU#UHDGLQJ#RYHU#LW1#7R#HUDVH#DOO#WKH#UHDGLQJV
VWRUHG#LQ#WKH#XQLW·V#PHPRU\/#SURFHHG#DV#IROORZV=

41 3UHVV#s t o r e #WR#HQWHU#VWRUDJH#PRGH1

51 3UHVV# RU WR#DFFHVV#WKH#UHJLVWHU#ORFDWHG#EHIRUH#UHJLVWHU#333#RU#DIWHU
5<<1#7KH#GLVSOD\#LQGLFDWHV#6725(#DQG#(5$6(1

61 3UHVV#s t o r e #WR#FRQILUP#\RXU#VHOHFWLRQ#DQG#HUDVH#DOO#WKH#UHJLVWHUV1#7KH#6725(
LQGLFDWLRQ#GLVDSSHDUV#DQG#WKH#XQLW#UHWXUQV#WR#PHDVXUHPHQW#PRGH#DIWHU#HUDVLQJ
WKH#UHJLVWHUV1#7R#H[LW#ZLWKRXW#HUDVLQJ#UHJLVWHUV/#SUHVV#s h i f t 1
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4 MAINTENANCE

4.1 Recharging the NiCd Battery Pack

7KH#/2:#%$77(5<#LQGLFDWLRQ#LV#GLVSOD\HG#ZKHQ#WKH#LQVWUXPHQW#VZLWFKHV#IURP#WKH
1L&G#EDWWHU\#SDFN#WR#WKH#<09#DONDOLQH#EDWWHU\1#7R#UHFKDUJH#WKH#1L&G#EDWWHU\#SDFN/#SOXJ
LQ#WKH#$&#DGDSWHU2FKDUJHU1#$# IXOO#UHFKDUJH# WDNHV#DSSUR[LPDWHO\#47#KRXUV1#)RU
PD[LPXP#HIILFLHQF\/#UHFKDUJH#WKH#EDWWHU\#DW#URRP#WHPSHUDWXUH1#7R#H[WHQG#1L&G
EDWWHU\# OLIH/#GHSOHWH#WKH#EDWWHU\·V#FKDUJH#FRPSOHWHO\#EHIRUH#DFWLYDWLQJ#WKH#$&
DGDSWHU2FKDUJHU1

4.2 Replacing the 9-V Alkaline Battery

41 3RZHU#RII#WKH#XQLW#DQG#UHPRYH#LW#IURP#WKH#KROVWHU1

51 2SHQ#WKH#EDWWHU\#FRPSDUWPHQW#GRRU#ORFDWHG#DW#WKH#EDFN#RI#WKH#XQLW1

61 5HSODFH#WKH#<09#DONDOLQH#EDWWHU\#+UHVSHFWLQJ#SRODULW\,1

71 &ORVH#WKH#EDWWHU\#FRPSDUWPHQW#GRRU#DQG#UHSODFH#WKH#KROVWHU1

4.3 Cleaning the Optical Port

7KH#%570653$#2SWLFDO#5HWXUQ#/RVV#7HVW#6HW#FRQWDLQV#QR#XVHU0VHUYLFHDEOH#SDUWV1
+RZHYHU/#WKH#XQLW#FRQWDLQV#VHQVLWLYH#HOHFWURQLF#DQG#RSWLFDO#FRPSRQHQWV/#DQG#VKRXOG
EH#KDQGOHG#FDUHIXOO\#DQG#VWRUHG#LQ#LWV#FDUU\LQJ#FDVH#ZKHQ#QRW#LQ#XVH1

7R#SUHYHQW#GXVW#DQG#GLUW#IURP#HQWHULQJ#WKH#FRQQHFWRU/#DOZD\V#UHSODFH#WKH#SURWHFWLYH
FDS#RQ#WKH#RSWLFDO#SRUW#ZKHQ#QRW#LQ#XVH1#&OHDQ#WKH#RSWLFDO#SRUW#XVLQJ#D#OLQW0IUHH#VZDE
GLSSHG#LQ#LVRSURS\O#DOFRKRO#+<;(#SXUH#RU#PRUH,>#EORZ0GU\#ZLWK#FOHDQ#FRPSUHVVHG#DLU1

4.4 Factory Recalibration

(;)2#UHFRPPHQGV# WKH#%570653$#EH#VHQW#EDFN# WR# WKH# IDFWRU\#HYHU\#\HDU# IRU
UHFDOLEUDWLRQ1

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



GENERAL DESCRIPTION 8

5 WARRANTY

(;)2#(OHFWUR02SWLFDO#(QJLQHHULQJ#+(;)2,#ZDUUDQWV#WKLV#HTXLSPHQW#DJDLQVW#DQ\
PDWHULDO#DQG#ZRUNPDQVKLS#GHIHFWV#IRU#D#SHULRG#RI#RQH#\HDU#IURP#WKH#GDWH#RI#RULJLQDO
VKLSPHQW/#DQG#WKDW#WKLV#HTXLSPHQW#ZLOO#PHHW#DSSOLFDEOH#VSHFLILFDWLRQV#XQGHU#QRUPDO
XVH1

'XULQJ#WKH#ZDUUDQW\#SHULRG/#(;)2#ZLOO/#DW#LWV#GLVFUHWLRQ/#UHSDLU/#UHSODFH/#RU#LVVXH#FUHGLW
IRU#DQ\#GHIHFWLYH#SURGXFW/#DQG#ZLOO#UHFDOLEUDWH#WKH#HTXLSPHQW#LI#QHFHVVDU\1

7KH#ZDUUDQW\#FDQ#EHFRPH#QXOO#DQG#YRLG#LI#WKH#HTXLSPHQW#KDV#EHHQ#WDPSHUHG#ZLWK/
UHSDLUHG/#RU#ZRUNHG#XSRQ#E\#XQDXWKRUL]HG#LQGLYLGXDOV#RU#QRQ0(;)2#SHUVRQQHO>#LI#WKH
ZDUUDQW\#VWLFNHU#RU#FDVH#VFUHZV/#RWKHU#WKDQ#WKRVH#VSHFLILHG#LQ#WKLV#PDQXDO/#KDYH#EHHQ
UHPRYHG>#LI#WKH#HTXLSPHQW#VHULDO#QXPEHU#KDV#EHHQ#DOWHUHG/#HUDVHG/#RU#UHPRYHG>#RU#LI
WKH#HTXLSPHQW#KDV#EHHQ#PLVXVHG/#QHJOHFWHG/#RU#GDPDJHG#E\#DFFLGHQW1

7+,6#:$55$17<#,6#,1#/,(8#2)#$//#27+(5#:$55$17,(6#(;35(66('/#,03/,('#25
67$78725</#,1&/8',1*/#%87#127#/,0,7('#72/#7+(#,03/,('#:$55$17,(6#2)
0(5&+$17$%,/,7<#$1'#),71(66#)25#$#3$57,&8/$5#385326(1#,1#12#(9(17
6+$//#(;)2#%(#/,$%/(#)25#63(&,$//# ,1&,'(17$//#25#&216(48(17,$/
'$0$*(61

(;)2#VKDOO#QRW#EH#OLDEOH#IRU#GDPDJHV#WR/#RU#IDLOXUHV#RI#RWKHU#SURGXFWV#ZKLFK#PD\#KDYH
EHHQ#FDXVHG#E\#WKH#XVH#RI#WKLV#SURGXFW1

(;)2#UHVHUYHV#WKH#ULJKW#WR#PDNH#FKDQJHV#WR#DQ\#RI#LWV#SURGXFWV#DW#DQ\#WLPH#ZLWKRXW
KDYLQJ# WR#FKDQJH#SUHYLRXVO\#SXUFKDVHG#XQLWV1#7KLV#ZDUUDQW\#GRHV#QRW#FRYHU
DFFHVVRULHV#XVHG#ZLWK#(;)2#SURGXFWV1

(;)2#FHUWLILHV#WKDW#WKLV#HTXLSPHQW#PHW#LWV#SXEOLVKHG#VSHFLILFDWLRQV#DW#WKH#WLPH#RI
VKLSPHQW#IURP#WKH#IDFWRU\1

7R#REWDLQ#VHUYLFH#RU#UHSDLU#IRU#DQ\#HTXLSPHQW/#FDOO#(;)2#6DOHV#DQG#3URGXFW#6XSSRUW
*URXS1#1HYHU#VHQG#DQ\#HTXLSPHQW#EDFN#WR#(;)2#ZLWKRXW#D#UHWXUQ#PHUFKDQGLVH
DXWKRUL]DWLRQ#+50$,1
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%570653$

0HVXUHXU#GH#
UpIOH[LRQ
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7RXV#GURLWV#UpVHUYpV1##7RXW#DUFKLYDJH/#UHSURGXFWLRQ#RX#WUDQVPLVVLRQ
GH# OD# SUpVHQWH# SXEOLFDWLRQ/# HQ# WRXW# RX# HQ# SDUWLH/# SDU# TXHOTXH
PR\HQ#RX#VRXV#TXHOTXH#IRUPH#TXH#FH#VRLW#+pOHFWURQLTXH/#PpFDQL0
TXH/#SKRWRFRSLH/#HQUHJLVWUHPHQW#RX#DXWUH,#HVW#VWULFWHPHQW#LQWHUGLW
VDQV# O·DXWRULVDWLRQ# pFULWH# SUpDODEOH# G·(;)2# ,QJpQLHULH# pOHFWUR0
RSWLTXH#LQF1#+(;)2,1

/HV# LQIRUPDWLRQV# IRXUQLHV#SDU#(;)2#VH#YHXOHQW#H[DFWHV#HW# ILDEOHV1
&HSHQGDQW/#(;)2#Q·DVVXPH#DXFXQH#UHVSRQVDELOLWp#TXDQW#j#OHXU#XWL0
OLVDWLRQ1# #'H#SOXV/#(;)2#VH#GpJDJH#GH# WRXWH#UHVSRQVDELOLWp#HQ#FDV
GH#FRQWUHIDoRQ#G·LQYHQWLRQV#EUHYHWpHV#RX#GH#WUDQVJUHVVLRQ#G·DXWUHV
GURLWV#GH# WLHUFHV# SDUWLHV# UpVXOWDQW#GH# O·XWLOLVDWLRQ#GH# FHV# LQIRUPD0
WLRQV1##$XFXQH#DXWRULVDWLRQ#QH#SHXW#rWUH#DFFRUGpH#LPSOLFLWHPHQW#RX
DXWUHPHQW#VXU#OHV#GURLWV#G·XWLOLVDWLRQ#H[FOXVLIV#j#(;)21

/H#FRGH#&RPPHUFH#$QG#*RYHUQPHQW#(QWLWLHV#+&$*(,#GH#O·2UJDQL0
VDWLRQ#GX#7UDLWp#GH#O·$WODQWLTXH#1RUG#+27$1,#TXL#LGHQWLILH#(;)2#HVW
3/;&61

/·LQIRUPDWLRQ# FRQWHQXH# GDQV# OH# SUpVHQW# GRFXPHQW# HVW# VXMHWWH# j
FKDQJHPHQW#VDQV#SUpDYLV1

�#(;)2#,QJpQLHULH#pOHFWUR0RSWLTXH#LQF1#4<<;

/HV#PRWV#FRQVLGpUpV#FRPPH#GHV#PDUTXHV#GH#FRPPHUFH#RQW#pWp#
LGHQWLILpV#FRPPH#WHOOHV1##&HSHQGDQW/#QL#OD#SUpVHQFH/#QL#O·DEVHQFH#
G·XQH#WHOOH#LGHQWLILFDWLRQ#Q·DIIHFWH#OH#VWDWXW#MXULGLTXH#G·XQH#PDUTXH#
GH#FRPPHUFH1
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RENSEIGNEMENTS SUR LA CERTIFICATION

5e*/(0(17$7,21#)&&

&HW# DSSDUHLO# D# pWp# WHVWp# HW# MXJp# FRQIRUPH# DX[#H[LJHQFHV# LPSRVpHV# DX[# DSSDUHLOV
QXPpULTXHV#GH#FODVVH#%/#HQ#YHUWX#GX#SDUDJUDSKH#48#GHV#QRUPHV#GH#OD#)&&#+)HGHUDO
&RPPXQLFDWLRQV#&RPPLVVLRQ,1##&HV#H[LJHQFHV#VRQW#GHVWLQpHV#j#DVVXUHU#XQH#SURWHF0
WLRQ# UDLVRQQDEOH# FRQWUH# WRXW# EURXLOODJH# SUpMXGLFLDEOH# GDQV# XQ# HQYLURQQHPHQW
UpVLGHQWLHO1##&HW#DSSDUHLO#JpQqUH/#XWLOLVH#HW#SHXW#pPHWWUH#GH#O*pQHUJLH#j#KDXWH#IUpTXHQFH
HW/# V·LO# Q*HVW# SDV# LQVWDOOp# HW# XWLOLVp# FRQIRUPpPHQW# DX[# GLUHFWLYHV# SUpYXHV# GDQV# OH
PDQXHO#G*LQVWUXFWLRQV/#ULVTXH#G·HQJHQGUHU#GX#EURXLOODJH#SUpMXGLFLDEOH#DX[#FRPPXQL0
FDWLRQV# UDGLR1# #&HSHQGDQW/# ULHQ# QH# JDUDQWLW# TX·DXFXQH# LQWHUIpUHQFH# UDGLR# QH# VHUD
SUpVHQWH#GDQV#XQH# LQVWDOODWLRQ#GRQQpH1# #6L#FHW#DSSDUHLO#SURYRTXH#GHV# LQWHUIpUHQFHV
SUpMXGLFLDEOHV#j# OD#UpFHSWLRQ#UDGLRSKRQLTXH#RX#WpOpYLVXHOOH#+FH#TXL#SHXW#rWUH#GpWHU0
PLQp#HQ#PHWWDQW# O·DSSDUHLO#KRUV# WHQVLRQ#SXLV#VRXV# WHQVLRQ,/# O·XWLOLVDWHXU#HVW# LQYLWp#j
pOLPLQHU#FHV#LQWHUIpUHQFHV#HQ#SUHQDQW#XQH#RX#SOXVLHXUV#GHV#PHVXUHV#VXLYDQWHV =

� 5pRULHQWHU#RX#GpSODFHU#O·DQWHQQH#UpFHSWULFH1

� $XJPHQWHU#OD#GLVWDQFH#HQWUH#O·DSSDUHLO#HW#OH#UpFHSWHXU1

� %UDQFKHU#O·DSSDUHLO#GDQV#OD#SULVH#G·XQ#FLUFXLW#GLIIpUHQW#GH#FHOXL#R�#OH#UpFHSWHXU
HVW#EUDQFKp1

� &RQVXOWHU#OH#UHYHQGHXU#RX#XQ#WHFKQLFLHQ#UDGLR279#H[SpULPHQWp1

AVERTISSEMENT

7RXW#FKDQJHPHQW#RX#WRXWH#PRGLILFDWLRQ#DSSRUWp#j#O·DSSDUHLO#VDQV#O*DSSUREDWLRQ
G*(;)2# ,QJpQLHULH#pOHFWUR0RSWLTXH# LQF1#SHXW#UpYRTXHU# OH#GURLW#GH# O·XWLOLVDWHXU#GH
IDLUH#IRQFWLRQQHU#O·DSSDUHLO1

7(67#$835Ë6#'·81#/$%25$72,5(#,1'e3(1'$17

$ILQ#GH#VDWLVIDLUH#DX[#QRUPHV#úø#/#FHW#DSSDUHLO#D#pWp#VRXPLV#j#GHV#WHVWV#ULJRXUHX[#HQ
XVLQH#HW#DXSUqV#G·XQ#ODERUDWRLUH#LQGpSHQGDQW#TXDOLILp1##/HV#WHVWV#GH#SUpTXDOLILFDWLRQ
RQW#pWp#HIIHFWXpV#j#(;)2/#HW#WRXV#OHV#WHVWV#ILQDX[#RQW#pWp#HIIHFWXpV#GDQV#OHV#ODERUDWRL0
UHV#UpSXWpV#G·8OWUD7HFK#(QJLQHHULQJ#/DEV#LQF1/#j#0LVVLVVDXJD#+&DQDGD,/#FH#TXL#DWWHVWH
OD#YDOLGLWp#HW#O·REMHFWLYLWp#GHV#UpVXOWDWV1

&(57,),&$7,21#ú�

&HW# DSSDUHLO# D# pWp# WHVWp# HW# MXJp# FRQIRUPH# DX[#H[LJHQFHV# LPSRVpHV# DX[# DSSDUHLOV
QXPpULTXHV#GH#FODVVH#%1##9RLU#OD#'pFODUDWLRQ#GH#FRQIRUPLWp#FL0MRLQWH1
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1 INTRODUCTION

1.1 Déballage et inspection

/H#PHVXUHXU#GH#UpIOH[LRQ#%570653$#HVW#OLYUp#DYHF#OHV#DUWLFOHV#VXLYDQWV =

� &kEOH#GH#UDFFRUGHPHQW#K\EULGH

� %DWWHULH#DOFDOLQH#<#9

� &KDUJHXU0DGDSWDWHXU#F1D1

� *DLQH#DYHF#EDQGRXOLqUH

� 0DQXHO#G·LQVWUXFWLRQV

� &DUWH#GH#JDUDQWLH

� 0DQGULQ#GH#FDOLEUDWLRQ

� 0DOOHWWH#GH#WUDQVSRUW

� &HUWLILFDW#GH#FDOLEUDWLRQ

� 'pFODUDWLRQ#GH#&RQIRUPLWp

/H#%570653$#D#pWp#VRLJQHXVHPHQW#YpULILp#DYDQW#H[SpGLWLRQ1#(Q#FDV#GH#GRPPDJH
DSSDUHQW#RX#V·LO#PDQTXH#XQ#DUWLFOH/#DYLVHU#(;)2#GDQV#OHV#SOXV#EUHIV#GpODLV1

1.2 Transport et entreposage

3RXU#UpGXLUH#OHV#ULVTXHV#GH#GRPPDJHV =

� 6L#O·DSSDUHLO#GRLW#rWUH#H[SpGLp/#OH#UHPHWWUH#GDQV#VRQ#HPEDOODJH#G·RULJLQH1

� (QWUHSRVHU#O·DSSDUHLO#j#OD#WHPSpUDWXUH#GH#OD#SLqFH#GDQV#XQ#HQGURLW#SURSUH#HW#VHF1

� 1H#SDV#H[SRVHU#O·DSSDUHLO#DX[#UD\RQV#GLUHFWV#GX#VROHLO/#DX[#FKRFV/#j#O·KXPLGLWp#RX#
DX[#JUDQGHV#IOXFWXDWLRQV#GH#WHPSpUDWXUH1

1.3 Consignes de sécurité

/H#%570653$#XWLOLVH#XQ#VHPLFRQGXFWHXU#ODVHU#GH#FODVVH#,#FRQIRUPH#DX[#QRUPHV
54 &)5#4373143#HW#43731441#'X#UD\RQQHPHQW#ODVHU#HVW#pPLV#DX#SRUW#GH#VRUWLH1#9HLOOH]#j
UHVSHFWHU#OHV#FRQVLJQHV#GH#VpFXULWp#VXLYDQWHV =

� eYLWHU#GH#UHJDUGHU#OH#IDLVFHDX#ODVHU#GLUHFWHPHQW#RX#j#O·DLGH#G·XQ#LQVWUXPHQW#
RSWLTXH/#SDU#H[HPSOH#XQH#OHQWLOOH#RX#XQ#PLURLU1

� 0DLQWHQLU# XQH# GLVWDQFH# PLQLPDOH# GH# 53# FP# +; SRXFHV,# HQWUH# OHV# \HX[# GH
O·XWLOLVDWHXU#HW#OH#IDLVFHDX#ODVHU1

1.4 Spécifications du laser 1310/1550 nm

AVERTISSEMENT

/HV#FRPPDQGHV/#OHV#UpJODJHV#HW#OHV#SURFpGXUHV#DXWUHV#TXH#GpFULWV#GDQV#OH#SUpVHQW
PDQXHO#SHXYHQW#HQWUDvQHU#XQH#H[SRVLWLRQ#j#XQ#UD\RQQHPHQW#GDQJHUHX[1

3XLVVDQFH#RSWLTXH#PR\HQQH !533#µ:#+0:#G%P,

3XLVVDQFH#RSWLTXH#+PD[LPXP, ?5#P:#+6#G%P,

,QFHUWLWXGH#GH#OD#SXLVVDQFH#RSWLTXH �8(
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DESCRIPTION GÉNÉRALE 2

1.5 Assistance téléphonique

2Q#SHXW#MRLQGUH#OHV#SUpSRVpV#GX#JURXSH#GH#VRXWLHQ#WHFKQLTXH#HQ#$PpULTXH#GX#1RUG
GX#OXQGL#DX#YHQGUHGL#GH#:#K#63#j#53#K#33#+KHXUH#GH#O·(VW,1

2 DESCRIPTION GÉNÉRALE

/H#%570653$#HVW#XQ#PHVXUHXU#GH#UpIOH[LRQ#RSWLTXH#SRUWDWLI#GRQW#OD#VRXUFH# ODVHU
UHIURLGLH#WKHUPR0pOHFWULTXHPHQW#pPHW#j#XQH#RX#GHX[#ORQJXHXUV#G·RQGH#+4643#HW2RX
4883#QP,1#/·DSSDUHLO#HIIHFWXH#GHV#PHVXUHV#GH#UpIOH[LRQ#GLUHFWHV#RX#LVROpHV#VXU#XQ
FRPSRVDQW#VSpFLILTXH#RX#XQH#VHFWLRQ#GH#ILEUH1#,O#PHVXUH#OD#SXLVVDQFH#GH#OD#OXPLqUH
UpIOpFKLH#j#O·DLGH#G·XQ#SKRWRGpWHFWHXU#j#,Q*D$V1

/·DOLPHQWDWLRQ#GX#9&6053$#HVW#DVVXUpH#VRLW#SDU#XQH#EDWWHULH#1L&G#UHFKDUJHDEOH
LQWpJUpH/#VRLW#SDU#XQH#EDWWHULH#DOFDOLQH#GH#<#9/#VRLW#SDU#OH#FKDUJHXU0DGDSWDWHXU#F1D1#/D
SULQFLSDOH#VRXUFH#G·DOLPHQWDWLRQ#GH#O·DSSDUHLO#HVW#OD#EDWWHULH#1L&G1#&HSHQGDQW/#VL#OD
FKDUJH#GH# OD#EDWWHULH#1L&G#HVW#pSXLVpH/# OD#EDWWHULH#DOFDOLQH#GH# <#9#SUHQG
DXWRPDWLTXHPHQW#OD#UHOqYH1

2.1 Affichage

6LqJH#VRFLDO
798/#DYHQXH#*RGLQ
9DQLHU#+4XpEHF,
*40#6*:
&DQDGD

40;33099606<69#+eWDWV08QLV#HW#&DQDGD,
7pO1 =#+74;,#9;603544
7pOpF1 =#+74;,#9;6054:3
VXSSRUW#H[IR1FRP
ZZZ1H[IR1FRP

(;)2#(XURSH
&HQWUH#G·$IIDLUHV#/HV#0HW]
433/#UXH#$OEHUW#&DOPHWWH
:;686#-RX\0HQ0-RVDV/#)UDQFH

7pO1 =#6604#67#96#33#53
7pOpF1 =#6604#67#98#<3#<6

Mesures de réflexion ou
messages d’état

Réflexion minimale
détectable (modes

normal et UCAL) et
numéro de registre

Longueur d’onde de fonctionnement

Mode stockage
des données

Mode consultation 
des données

 Faible charge de la
batterie NiCd

Chargeur-adaptateur c.a. branché

Fonction secondaire 
(shift + touche) activée

Alimentation c.a.

Alimentation NiCd

Alimentation batterie 9 V

Fonction annulation de la 
réflexion activée

nm nm

RECALLSTORE

LOW BATTERY CHARGING SHIFT

AC

NiCd

9V

zero
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BRT-320A 3

2.2 Clavier

2.3 Fonctions secondaires du clavier

1RWD = 3RXU#DFWLYHU#XQH#IRQFWLRQ#VHFRQGDLUH/#DSSX\HU#VXU#s h i f t , #SXLV#VpOHFWLRQQHU#OD
WRXFKH#VLWXpH#DX0GHVVRXV#GX#WH[WH#FRUUHVSRQGDQW#j#OD#IRQFWLRQ#GpVLUpH1

2.4 Connecteurs

Met l’appareil sous
tension et hors tension

Diminue ou augmente le numéro de
registre dans les modes stockage

et consultation des données Donne accès aux fonctions 
secondaires et quitte un 
programme ou une fonction

Sélectionne la longueur d’onde
(seulement sur les modèles à

deux longueurs d’onde)

Annule la réflexion parasite

Enregistre les 
mesures de réflexion

Diminue ou augmente la valeur
de la réflexion durant la

calibration par l’utilisateur

Affiche le contenu 
des registres

Active ou quitte le mode de calibration par l’utilisateur

Donne accès aux 
fonctions secondaires

Active et désactive le 
rétroéclairage de l’écran

Alimente l’appareil 
en courant continu et 
recharge la batterie 
NiCd intégrée

Port optique (avec 
connecteur APC)
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DESCRIPTION GÉNÉRALE 4

3 FONCTIONNEMENT

3.1 Calibration

9LVVHU#OH#FDSXFKRQ#GH#SURWHFWLRQ#DX#SRUW#RSWLTXH#DYDQW#GH#PHWWUH#O·DSSDUHLO#VRXV
WHQVLRQ1

­#OD#PLVH#VRXV#WHQVLRQ/#OH#%570653$#HIIHFWXH#DXWRPDWLTXHPHQW#XQH#FDOLEUDWLRQ#DILQ
G·DQQXOHU#OHV#pFDUWV#pOHFWULTXHV#LQWHUQHV1#&HWWH#SURFpGXUH#SUHQG#4#PLQXWH1#/·pFUDQ
DIILFKH#OH#PHVVDJH#C A L #HW#LQGLTXH#OD#ORQJXHXU#G·RQGH#XWLOLVpH1#'DQV#OHV#PRGqOHV
PXQLV#G·XQH#VRXUFH#j#GHX[# ORQJXHXUV#G·RQGH/#OHV#GHX[# ORQJXHXUV#G·RQGH#VRQW
DXWRPDWLTXHPHQW#FDOLEUpHV#+PrPH#VL#XQH#VHXOH#HVW#DIILFKpH,1#$SUqV#OD#FDOLEUDWLRQ/
O·DSSDUHLO#HVW#SUrW#j#FRPPHQFHU#OHV#PHVXUHV1

3.2 Test préliminaire

/D#SURSUHWp#GHV#FRQQHFWHXUV#HVW#WUqV#LPSRUWDQWH#SRXU#OD#SUpFLVLRQ#GHV#PHVXUHV#GH
UpIOH[LRQ1#7RXMRXUV#QHWWR\HU# OHV#FkEOHV#GH#UDFFRUGHPHQW#DYDQW#G·HIIHFWXHU#GHV
EUDQFKHPHQWV1#3RXU#V·DVVXUHU#TXH#OHV#FkEOHV#GH#UDFFRUGHPHQW#VRQW#HQ#ERQ#pWDW =#

41 0HWWUH#O·DSSDUHLO#VRXV#WHQVLRQ#SXLV#DWWHQGUH#OD#ILQ#GH#OD#FDOLEUDWLRQ#DXWRPDWLTXH1#

51 %UDQFKHU#OH#FkEOH#GH#UDFFRUGHPHQW#+IRXUQL#HQ#DFFHVVRLUH,#DX#SRUW#RSWLTXH1

61 /·DSSDUHLO#GpWHFWH#047/: G%#GDQV#OH#FDV#G·XQ#FRQQHFWHXU#SURSUH/#SODW#HW#SROL1#6L#OD
YDOHXU#DIILFKpH#HVW# LQIpULHXUH#j# 049#G%/#QHWWR\HU# OHV#FRQQHFWHXUV#DILQ
G·DXJPHQWHU#OD#YDOHXU#MXVTX·j#048#G%1

1RWD = 8QH#OHFWXUH#VXSpULHXUH#j#046#G%#LQGLTXH#TX·LO#SHXW#\#DYRLU#XQ#SUREOqPH#GDQV#OH
SUHPLHU#FRQQHFWHXU#GH#OD#ILEUH1#5HEUDQFKHU#OH#FkEOH#GH#UDFFRUGHPHQW1#6L#OH
UpVXOWDW#HVW#LQFKDQJp/#UHPSODFHU#OH#FkEOH#GH#UDFFRUGHPHQW1

3.3 Terminaison d’une fibre

6XLYUH#O·XQH#GHV#GHX[#PpWKRGHV#FL0GHVVRXV#SRXU#©#WHUPLQHU#ª#OD#ILEUH =#

41 (QURXOHU# OD# ILEUH# DXWRXU# GX#PDQGULQ# IRXUQL# HQ# DFFHVVRLUH# MXVTX·j# FH# TXH# OD
OHFWXUH#GH#OD#UpIOH[LRQ#VH#VWDELOLVH#+DX#PRLQV#8#WRXUV,1

51 7UDLWHU#O·H[WUpPLWp#GH#OD#ILEUH#j#O·DLGH#GH#JHO#DGDSWDWHXU#G·LQGLFH1

3.4 Procédure de référence

3RXU#DVVXUHU#GHV#PHVXUHV#ILDEOHV#HW#SUpFLVHV/#VXLYUH#OD#SURFpGXUH#GH#UpIpUHQFH#DYDQW
FKDTXH#VpDQFH#GH#WHVWV =

41 7HUPLQHU# OD# ILEUH# DYDQW# OH# SRLQW# GH# WHVW/# FRPPH# H[SOLTXp# j# OD# VHFWLRQ 6161
/·DSSDUHLO#DIILFKH#OD#UpIOH[LRQ#GX#FkEOH#GH#UDFFRUGHPHQW#K\EULGH1#

Mesure de réflexion
(une ligne pointillée
indique une lecture

inférieure au niveau de
sensibilité de l’appareil)

Sensibilité minimale

Longueur d’onde de 
fonctionnement

nm

AC

NiCd

9V

zero

dB
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BRT-320A 5

51 6pOHFWLRQQHU# z e r o # SRXU# DQQXOHU# OD# UpIOH[LRQ# SDUDVLWH1# /·DIILFKDJH# SUpVHQWH
O·LQGLFDWLRQ#=(52#HW#O·DSSDUHLO#VH#WLHQW#SUrW#j#HIIHFWXHU#GH#QRXYHOOHV#PHVXUHV
DSUqV#TXHOTXHV#VHFRQGHV1

61 'pURXOHU# OD# ILEUH# +RX# QHWWR\HU# VRQ# H[WUpPLWp,# XQH# IRLV# TXH# O·DIILFKDJH# HVW
UHWRXUQp#DX#PRGH#GH#PHVXUH1

1RWD = /D# VHQVLELOLWp# GH# O·DSSDUHLO# SHXW# DYRLU# FKDQJp# SXLVTX·HOOH# HVW# UHFDOFXOpH# HQ
IRQFWLRQ#GH#OD#UpIOH[LRQ#SDUDVLWH#HW#GHV#SDUDPqWUHV#GH#O·DSSDUHLO1#/D#VHQVLELOLWp
QRPLQDOH#GH#O·DSSDUHLO#HVW#GH#0:3#G%1

3.5 Mesure de réflexion (ORL)

3RXU#HIIHFWXHU#XQH#PHVXUH#GH#UpIOH[LRQ#+25//#GH# O·DQJODLV#RSWLFDO#UHWXUQ# ORVV,/
EUDQFKHU#O·DSSDUHLO#DX#FRPSRVDQW#j#WHVWHU1#/D#PHVXUH#DIILFKpH#UHSUpVHQWH#OD#UpIOH[LRQ
WRWDOH#GX#V\VWqPH1#/D#WHUPLQDLVRQ#GH#OD#ILEUH#pOLPLQH#OD#UpIOH[LRQ#SURGXLWH#DSUqV#OH
SRLQW#GH#WHUPLQDLVRQ#FKRLVL1#/·DIILFKDJH#SUpVHQWH#DORUV#OD#UpIOH[LRQ#HQWUH#OH#SRLQW#GH
WHVW#HW#OH#SRLQW#GH#WHUPLQDLVRQ1

3.6 Mesure de réflectance

3RXU#HIIHFWXHU#XQH#PHVXUH#GH#UpIOHFWDQFH =

41 ,VROHU#OH#FRPSRVDQW#j#WHVWHU1

51 %UDQFKHU#OH#%570653$#DX#FRPSRVDQW#j#WHVWHU1

61 7HUPLQHU# OD# ILEUH#GDQV# OH#SUHPLHU#PqWUH#HQ#DPRQW#GX#FRPSRVDQW#j# WHVWHU#HW
HIIHFWXHU#XQH#UpIpUHQFH1

71 7HUPLQHU# OD# ILEUH# GDQV# OH# SUHPLHU#PqWUH# HQ# DYDO# GX# FRPSRVDQW# j# WHVWHU1# /D
PHVXUH#GH#UpIOH[LRQ#DIILFKpH#GXUDQW#OD#WHUPLQDLVRQ#GH#OD#ILEUH#UHSUpVHQWH#OD
UpIOHFWDQFH#GX#FRPSRVDQW#WHVWp1

3.7 Correction d’une mesure

8QH#PHVXUH#GH#UpIOH[LRQ#QH#FRUUHVSRQG#j#OD#YDOHXU#UpHOOH#GH#UpIOH[LRQ#TXH#VL#OD
PHVXUH#HVW#HIIHFWXpH# LPPpGLDWHPHQW#DSUqV# OH#EUDQFKHPHQW#GH# O·DSSDUHLO#DX
FRPSRVDQW#j# WHVWHU1#/RUVTX·LO#\#D#SOXVLHXUV#FRQQHFWHXUV#HQWUH# O·DSSDUHLO#HW# OH
FRPSRVDQW#WHVWp/#LO#HVW#QpFHVVDLUH#GH#WHQLU#FRPSWH#GH#O·DWWpQXDWLRQ#GX#VLJQDO1

/D#PHVXUH#GHYUDLW#rWUH#LGHQWLTXH#j#FHOOH#HIIHFWXpH#VL#O·DFFqV#GLUHFW#DX#FRPSRVDQW
WHVWp#pWDLW#SRVVLEOH1#3RXU#FRPSHQVHU#O·DWWpQXDWLRQ#SURGXLWH#DYDQW#OH#SRLQW#GH#PHVXUH
GDQV#OHV#GHX[#VHQV/#VRXVWUDLUH#GHX[#IRLV#OD#SHUWH#WRWDOH#j#OD#SHUWH#DIILFKpH1#/·pTXDWLRQ
VXLYDQWH#GRQQH#OD#YDOHXU#UpHOOH#GH#OD#UpIOH[LRQ =

5pIOH[LRQ#UpHOOH# #0HVXUH#GH#UpIOH[LRQ#0#5#[#+3HUWH#4#.#3HUWH#5#.111#.#3HUWH#Q,

3.8 Calibration par l’utilisateur

,O#HVW#UHFRPPDQGp#G·HIIHFWXHU#XQH#FDOLEUDWLRQ#SDU#O·XWLOLVDWHXU#ORUVTX·XQ#UpIOHFWHXU#GH
UpIpUHQFH#FRQQX#SHXW#FRPSHQVHU#OHV#SHUWHV#SURGXLWHV#DX#SRLQW#GH#UpIpUHQFH#RSWLTXH
+OH#SRLQW#LPPpGLDWHPHQW#HQ#DPRQW#GX#FRPSRVDQW#WHVWp,1#'DQV#OD#SOXSDUW#GHV#FDV/#OH
UpIOHFWHXU#GH#UpIpUHQFH#HVW#XQ#FRQQHFWHXU#SODW#HW#SROL1#3RXU#HIIHFWXHU#XQH#FDOLEUDWLRQ
SDU#O·XWLOLVDWHXU =#

41 'pEUDQFKHU#OH#V\VWqPH#DYDQW#OH#SRLQW#GH#WHVW#HW#LQVpUHU#OH#UpIOHFWHXU#GH#UpIpUHQFH
RX#XWLOLVHU#OH#GHUQLHU#FRQQHFWHXU#GH#OD#ILEUH#FRPPH#UpIpUHQFH1
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51 6pOHFWLRQQHU#s h i f t #SXLV#U S E R  C A L 1#SRXU#DFWLYHU#OH#PRGH#GH#FDOLEUDWLRQ1#/D
PHVXUH#GH#UpIOH[LRQ#DIILFKpH#FOLJQRWH#HW#OH#PHVVDJH#8&$/#DSSDUDvW#j#O·pFUDQ1

61 ­#O·DLGH#GHV#IOqFKHV# HW# /#GpILQLU#OH#QLYHDX#GH#UpIOH[LRQ#GX#%570653$
VXLYDQW#OD#YDOHXU#GX#UpIOHFWHXU#GH#UpIpUHQFH1

71 6pOHFWLRQQHU# z e r o # SRXU#PpPRULVHU# OD# YDOHXU# GH# UpIOH[LRQ/# RX# s h i f t # SRXU
UHWRXUQHU#DX#PRGH#GH#PHVXUH#VWDQGDUG1#/RUVTXH# OD# WRXFKH#z e r o #HVW
VpOHFWLRQQpH/#OD#VHFWLRQ#VXSpULHXUH#JDXFKH#GH#O·DIILFKDJH#EDVFXOH#GH#O·LQGLFDWLRQ
8&$/#j#OD#VHQVLELOLWp#PLQLPDOH#GH#O·DSSDUHLO/#SRXU#FRQILUPHU#OH#QLYHDX#GH
FDOLEUDWLRQ#GpILQL#SDU#O·XWLOLVDWHXU1

81 5HEUDQFKHU#OH#FRPSRVDQW#WHVWp#DX#PHVXUHXU#GH#UpIOH[LRQ#FDOLEUp#SDU#O·XWLOLVDWHXU/
LQFOXDQW#OH#UpIOHFWHXU#GH#UpIpUHQFH1#/D#PHVXUH#GH#UpIOH[LRQ#DIILFKpH#UHSUpVHQWH
PDLQWHQDQW#OD#UpIOH[LRQ#UpHOOH1

91 6pOHFWLRQQHU#s h i f t #SXLV#U S E R  C A L . #SRXU#TXLWWHU#OH#PRGH#GH#FDOLEUDWLRQ#SDU
O·XWLOLVDWHXU1

3.9 Gestion des données

/H#%570653$#FRPSUHQG#633#UHJLVWUHV#GH#PpPRLUH/#QXPpURWpV#GH#333#j#5<</#XWLOLVpV
SRXU#PpPRULVHU#GHV#GRQQpHV1#/D#ORQJXHXU#G·RQGH#XWLOLVpH#HW#OH#QXPpUR#GX#UHJLVWUH
VRQW#VDXYHJDUGpV#GDQV#OH#PrPH#ILFKLHU#TXH#OHV#UpVXOWDWV#GH#WHVW1#/HV#YDOHXUV#UHVWHQW
HQ#PpPRLUH#MXVTX·j#O·pFUDVHPHQW#SDU#G·DXWUHV#GRQQpHV#RX#MXVTX·j#FH#TXH#OD#IRQFWLRQ
(5$6(#VRLW#DFWLYpH1

1RWD = /HV#GRQQpHV#QH#VRQW#SDV#HIIDFpHV#j#OD#PLVH#KRUV#WHQVLRQ#GH#O·DSSDUHLO1#

3.10 Mémorisation de mesures

3RXU#HQUHJLVWUHU#GHV#PHVXUHV =

41 6pOHFWLRQQHU# s t o r e 1# /·DSSDUHLO# DIILFKH# XQ# QXPpUR# GH# UHJLVWUH/# OD# ORQJXHXU
G·RQGH#XWLOLVpH#ORUV#GX#WHVW#HW#O·LQGLFDWLRQ#6725(1

51 $# O·DLGH#GHV# IOqFKHV# HW /#VpOHFWLRQQHU#XQ#DXWUH#QXPpUR#GH#UHJLVWUH
SXLV#VpOHFWLRQQHU#s t o r e #SRXU#FRQILUPHU#OD#PpPRULVDWLRQ1#3RXU#TXLWWHU#VDQV
VDXYHJDUGHU# OD#PHVXUH/#VpOHFWLRQQHU#s h i f t 1#$SUqV# OD#PpPRULVDWLRQ#GHV
GRQQpHV/#O·DIILFKDJH#UHWRXUQH#DXWRPDWLTXHPHQW#DX#PRGH#GH#PHVXUH1

3.11 Consultation de mesures

3RXU#FRQVXOWHU#OHV#PHVXUHV#PpPRULVpHV =

41 6pOHFWLRQQHU#s h i f t #SXLV#R E C A L L 1#/·DSSDUHLO#DIILFKH#OH#FRQWHQX#G·XQ#UHJLVWUH
GH#PpPRLUH =#OD#PHVXUH#GH#SXLVVDQFH/#OD#ORQJXHXU#G·RQGH/#OH#QXPpUR#GH#UHJLVWUH
HW#O·LQGLFDWLRQ#5(&$//1

51 $SSX\HU#VXU#OHV#IOqFKHV# HW# #SRXU#DIILFKHU#OH#FRQWHQX#G·XQ#UHJLVWUH
DGMDFHQW1

61 6pOHFWLRQQHU#s h i f t #SRXU#TXLWWHU#OH#PRGH#GH#FRQVXOWDWLRQ#GHV#GRQQpHV1

3.12 Effacement de mesures

,O#HVW#SRVVLEOH#G·HIIDFHU#XQ#UHJLVWUH#j#OD#IRLV/#HQ#O·pFUDVDQW#DYHF#GHV#QRXYHOOHV#GRQQpHV/
RX#G·HIIDFHU#WRXV#OHV#UHJLVWUHV#HQ#XQH#VHXOH#IRLV1#3RXU#HIIDFHU#WRXWHV#OHV#OHFWXUHV
PpPRULVpHV#SDU#O·DSSDUHLO =
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41 6pOHFWLRQQHU#s t o r e #SRXU#DFWLYHU#OH#PRGH#GH#PpPRULVDWLRQ1

51 $SSX\HU#VXU RX SRXU#VpOHFWLRQQHU# OH#UHJLVWUH#VLWXp#DYDQW# OH#UHJLVWUH
333#RX#DSUqV#OH#UHJLVWUH#5<<1#/·pFUDQ#DIILFKH#6725(#HW#(5$6(1

61 6pOHFWLRQQHU# s t o r e # SRXU# FRQILUPHU# O·HIIDFHPHQW# GH# WRXV# OHV# UHJLVWUHV1
/·LQGLFDWLRQ#6725(#GLVSDUDvW1#$SUqV#O·HIIDFHPHQW#GHV#UHJLVWUHV/#O·DSSDUHLO#VH
WLHQW#SUrW#j#HIIHFWXHU#GH#QRXYHOOHV#PHVXUHV1#3RXU#TXLWWHU#VDQV#HIIDFHU# OHV
UHJLVWUHV/#VpOHFWLRQQHU#s h i f t 1

4 ENTRETIEN

4.1 Recharge de la batterie NiCd

/·LQGLFDWLRQ#/2:#%$77(5< V·DIILFKH#ORUVTXH#OD#VRXUFH#G·DOLPHQWDWLRQ#GH#O·DSSDUHLO
SDVVH#GH#OD#EDWWHULH#1L&G#j#OD#EDWWHULH#DOFDOLQH#<#91#3RXU#UHFKDUJHU#OD#EDWWHULH#1L&G/
EUDQFKHU#OH#FKDUJHXU0DGDSWDWHXU#F1D1#j#OD#SULVH#G·DOLPHQWDWLRQ#GH#O·DSSDUHLO1#/H#F\FOH
GH#FKDUJH#GXUH#HQYLURQ#47#KHXUHV1#3RXU#RSWLPLVHU#OH#IRQFWLRQQHPHQW#GH#OD#EDWWHULH/#OD
UHFKDUJHU#j#OD#WHPSpUDWXUH#GH#OD#SLqFH1#3RXU#SURORQJHU#OD#GXUpH#GH#YLH#G·XQH#EDWWHULH
1L&G/#DWWHQGUH#TXH#VRQ#QLYHDX#GH#FKDUJH#VRLW#OH#SOXV#EDV#SRVVLEOH#DYDQW#GH#EUDQFKHU
OH#FKDUJHXU0DGDSWDWHXU#F1D1

4.2 Remplacement de la batterie alcaline 9 V

3RXU#UHPSODFHU#OD#EDWWHULH#DOFDOLQH#<#9 =

41 0HWWUH#O·DSSDUHLO#KRUV#WHQVLRQ#HW#UHWLUHU#O·DSSDUHLO#GH#VD#JDLQH#SURWHFWULFH1

51 2XYULU#OH#FRPSDUWLPHQW#j#EDWWHULH/#VLWXp#j#O·DUULqUH#GH#O·DSSDUHLO1

61 5HPSODFHU#OD#EDWWHULH#DOFDOLQH#<#9#HQ#V·DVVXUDQW#GH#UHVSHFWHU#OD#SRODULWp1

71 5HIHUPHU#OH#FRPSDUWLPHQW#j#EDWWHULH#HW#UHSODFHU#O·DSSDUHLO#GDQV#OD#JDLQH1

4.3 Nettoyage du port optique

/H#PHVXUHXU#GH#UpIOH[LRQ#%570653$#QH#UHTXLHUW#TX·XQ#PLQLPXP#G·HQWUHWLHQ1#&HSHQ0
GDQW/#LO#FRPSRUWH#GHV#FRPSRVDQWV#pOHFWURQLTXHV#HW#RSWLTXHV#IUDJLOHV1#(Q#FRQVp0
TXHQFH/#LO#GRLW#WRXMRXUV#rWUH#PDQLSXOp#VRLJQHXVHPHQW#HW#UDQJp#GDQV#VD#PDOOHWWH#GH
WUDQVSRUW#ORUVTXH#LQXWLOLVp1

3RXU#HPSrFKHU#WRXWH#DFFXPXODWLRQ#GH#VDOHWp/#WRXMRXUV#UHYLVVHU#OH#FDSXFKRQ#GH
SURWHFWLRQ#VXU#OH#SRUW#RSWLTXH#ORUVTXH#O·DSSDUHLO#HVW#LQXWLOLVp1#1HWWR\HU#OH#SRUW#RSWLTXH
j#O·DLGH#G·XQ#FRWRQ0WLJH#VDQV#SHOXFKH#LPELEp#G·DOFRRO#LVRSURS\OLTXH#+SXU#j#<; (#RX
SOXV,/#SXLV#VpFKHU#j#O·DLGH#G·DLU#FRPSULPp#H[HPSW#GH#SDUWLFXOHV1

4.4 Recalibration par l’usine

,O#HVW# UHFRPPDQGp#GH# UHQYR\HU# OH#%570653$#j# O·XVLQH#FKDTXH#DQQpH#SRXU
UHFDOLEUDWLRQ#SDU#(;)21

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



ENTRETIEN 8

5 GARANTIE

(;)2#,QJpQLHULH#pOHFWUR0RSWLTXH#JDUDQWLW#O·DSSDUHLO#FRQWUH#WRXW#GpIDXW#GH#IDEULFDWLRQ#HW
GH#PDLQ#G·RHXYUH#SHQGDQW#45#PRLV#j#SDUWLU#GH#OD#GDWH#G·H[SpGLWLRQ#LQLWLDOH1##(;)2
JDUDQWLW#pJDOHPHQW#TXH#O·DSSDUHLO/#XWLOLVp#GH#IDoRQ#QRUPDOH/#VHUD#FRQIRUPH#DX[
VSpFLILFDWLRQV#DSSOLFDEOHV1

6L#XQ#SURGXLW#V·DYpUDLW#GpIHFWXHX[#DX#FRXUV#GH# OD#SpULRGH#GH#JDUDQWLH/#(;)2
SURFpGHUD/#VHORQ#VRQ#MXJHPHQW/#j#OD#UpSDUDWLRQ#RX#DX#UHPSODFHPHQW#GH#O·DSSDUHLO#RX
pPHWWUD#XQ#FUpGLW#pTXLYDOHQW1##/D#JDUDQWLH#FRXYUH#pJDOHPHQW#OD#UHFDOLEUDWLRQ#GH
O·DSSDUHLO#V·LO#GRLW#rWUH#UpSDUp#RX#VL#OD#FDOLEUDWLRQ#RULJLQDOH#HVW#HUURQpH1

/D#JDUDQWLH#SHXW#rWUH#GpFODUpH#QXOOH#HW#QRQ#DYHQXH#VL#O·DSSDUHLO#HVW#UpSDUp#RX#PRGLILp
SDU#XQH#SHUVRQQH#QRQ#DXWRULVpH#RX#QRQ#IRUPpH#SDU#(;)2/#VL#O·pWLTXHWWH#GH#JDUDQWLH#RX
OHV#YLV#GX#ERvWLHU#VRQW#HQOHYpHV/#VL#OH#QXPpUR#GH#VpULH#GH#O·DSSDUHLO#HVW#PRGLILp/#HIIDFp
RX#HQOHYp#RX#VL#O·DSSDUHLO#D#IDLW#O·REMHW#G·XQ#PDXYDLV#XVDJH#RX#D#pWp#QpJOLJp#RX
HQGRPPDJp#DFFLGHQWHOOHPHQW1

&(77(#*$5$17,(#$118/(#(7#5(03/$&(#7287(#$875(#*$5$17,(#(;3/,&,7(/
,03/,&,7(#28#67$78$,5(/#,1&/8$17#127$00(17#/(6#*$5$17,(6#,03/,&,7(6
'(6#48$/,7e6#0$5&+$1'(6#(7#'(#/·$'$37$7,21#­#81#86$*(#3$57,&8/,(51##(1
$8&81#&$6#(;)2#1(#32855$,7#È75(#7(18(#5(63216$%/(#'(6#'200$*(6
'e7(50,1e6/#,1',5(&76#28#&216e&87,)61

(;)2#Q·HVW#SDV#UHVSRQVDEOH#GHV#GRPPDJHV#HW#GHV#GLPLQXWLRQV#GH#SHUIRUPDQFHV
VXELHV#SDU#G·DXWUHV#SURGXLWV#HW#TXL#SRXUUDLHQW#rWUH#FDXVpV#SDU#O·DSSDUHLO#(;)21

(;)2#VH#UpVHUYH#OH#GURLW#GH#PRGLILHU#HQ#WRXW#WHPSV#Q·LPSRUWH#TXHO#GH#VHV#SURGXLWV
VDQV#GHYRLU#DSSRUWHU#OHV#PRGLILFDWLRQV#VXU#OHV#DSSDUHLOV#GpMj#YHQGXV1#/D#JDUDQWLH#QH
V·DSSOLTXH#SDV#DX[#DFFHVVRLUHV#XWLOLVpV#DYHF#OHV#SURGXLWV#(;)21

(;)2#FHUWLILH#TX·DX#PRPHQW#GH#TXLWWHU# O·XVLQH/# O·DSSDUHLO#pWDLW#FRQIRUPH#DX[
VSpFLILFDWLRQV#DSSOLFDEOHV1

3RXU# O·HQWUHWLHQ#RX# OD#UpSDUDWLRQ#G·XQ#DSSDUHLO/#FRQWDFWHU# OH#JURXSH#GH#VRXWLHQ
WHFKQLTXH#G·(;)21#1H# MDPDLV#UHWRXUQHU#XQ#DSSDUHLO#j#(;)2#VDQV#XQ#QXPpUR
G·DXWRULVDWLRQ#GH#UHWRXU1
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%570653$

0HGLGRU#GH#
#3pUGLGD#GH##5HWRUQR#

ÐSWLFR
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5HVHUYDGRV#WRGRV#ORV#GHUHFKRV1#1LQJXQD#SDUWH#GH#HVWD#SXEOLFDFLyQ
SXHGH#VHU#UHSURGXFLGD/#JUDEDGD#HQ#VLVWHPDV#GH#DOPDFHQDPLHQWR#R
WUDQVPLWLGD# HQ# IRUPD# DOJXQD# QL# SRU# FXDOTXLHU# SURFHGLPLHQWR/# \D
VHD# HOHFWUyQLFR/#PHFiQLFR/# UHSURJUiILFR/#PDJQpWLFR# R# FXDOTXLHU
RWUR/# VLQ# DXWRUL]DFLyQ# SUHYLD# \# SRU# HVFULWR# GH# (;)2# ,QJHQLHUtD
(OHFWUR0ÐSWLFD#,QF1#+(;)2,1

/D#LQIRUPDFLyQ#SURSRUFLRQDGD#SRU#(;)2#HV#FRQVLGHUDGD#FRPSOHWD
\#SUHFLVD1#6LQ#HPEDUJR/#(;)2#QR#DVXPH#QLQJXQD#UHVSRQVDELOLGDG
GHULYDGD#GH#VX#XVR/#QL#WDPSRFR#SRU#FXDOTXLHU#YLRODFLyQ#GH#SDWHQWHV
QL#RWURV#GHUHFKRV#GH# WHUFHUDV#SDUWHV#TXH#SXGLHUDQ#RFXUULU1#1R#VH
FRQFHGH#QLQJXQD# OLFHQFLD#SRU# LPSOLFDFLyQ#X#RWURV#EDMR#FXDOTXLHU
GHUHFKR#GH#SDWHQWH#GH#(;)21

(O#FyGLJR#&$*(# +&RPPHUFH#$QG#*RYHUQPHQW#(QWLWLHV>#(QWLGDGHV
FRPHUFLDOHV# \# JXEHUQDPHQWDOHV,# GH# (;)2/# GH# DFXHUGR# FRQ# OD
2UJDQL]DFLyQ#GHO#7UDWDGR#GHO#$WOiQWLFR#1RUWH#+27$1,#HV#HO#3/;&61

/D# LQIRUPDFLyQ# FRQWHQLGD# HQ# HVWH# GRFXPHQWR# HVWi# VXMHWD# D
FDPELRV#VLQ#SUHYLR#DYLVR1

�#4<<;#(;)2#,QJHQLHUtD#(OHFWUR0ÐSWLFD#,QF1

/RV#WpUPLQRV#TXH#FRQVLGHUDPRV#VHU#PDUFDV#GH#FRPHUFLR#KDQ#VLGR
LGHQWLILFDGRV#FRPR# WDO1#6LQ#HPEDUJR/# OD#SUHVHQFLD#R#DXVHQFLD#GH
GLFKD# LGHQWLILFDFLyQ# QR# DIHFWD# HO# HVWDWXWR# OHJDO# GH# PDUFD# GH
FRPHUFLR#DOJXQD1
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INFORMACIÓN SOBRE LA CERTIFICACIÓN

1250$6#'(#/$#)&&

/DV#SUXHEDV#FRQILUPDQ#TXH#HVWH#HTXLSR#FXPSOH#FRQ#ODV#H[LJHQFLDV#GHO#SiUUDIR#48#GH
ODV#QRUPDV#GH#OD#)&&#+)HGHUDO#&RPPXQLFDWLRQV#&RPPLVVLRQ,/#DSOLFDEOHV#D#ORV#HTXL0
SRV#GLJLWDOHV#GH#FODVH#%1#(VWDV#H[LJHQFLDV#IXHURQ#HVWDEOHFLGDV#SDUD#HYLWDU#WRGD#LQWHUIH0
UHQFLD#SHUMXGLFLDO#FXDQGR#OD#XQLGDG#VH#HPSOHD#HQ#XQD#]RQD#UHVLGHQFLDO1#(VWH#HTXLSR
JHQHUD/#XWLOL]D#\#SXHGH#HPLWLU#HQHUJtD#GH#DOWD#IUHFXHQFLD1#6L#OD#LQVWDODFLyQ#\#OD#XWLOL]D0
FLyQ#GHO#HTXLSR#QR#VH#KDFHQ#VHJ~Q#ODV#GLUHFWLYDV#GHO#PDQXDO#GH#LQVWUXFFLRQHV/#SXHGH
KDEHU#UDGLRLQWHUIHUHQFLD#SHUMXGLFLDO1#6LQ#HPEDUJR/#QR#VH#JDUDQWL]D#TXH#HVWH#HTXLSR#QR
LQWHUILHUD#FRQ#OD#UDGLRLQWHUIHUHQFLD1#/D#H[LVWHQFLD#GH#LQWHUIHUHQFLD#SXHGH#GHWHUPL0
QDUVH#HQFHQGLHQGR#\#DSDJDQGR#HO#DSDUDWR#\#VH#SXHGH#FRUUHJLU#GH#ODV#VLJXLHQWHV
PDQHUDV=

� 5HRULHQWH#R#UHORFDOLFH#OD#DQWHQD#UHFHSWRUD1

� $XPHQWH#OD#GLVWDQFLD#TXH#VHSDUD#HO#DSDUDWR#\#HO#UHFHSWRU1

� &RQHFWH#OD#XQLGDG#D#XQ#WRPDFRUULHQWH#HQ#XQ#FLUFXLWR#GLVWLQWR#DO#GHO#UHFHSWRU1

� &RQVXOWH#HO#GLVWULEXLGRU#R#XQ#WpFQLFR#HVSHFLDOL]DGR#HQ#UDGLR2WHOHYLVRU1

ADVERTENCIA

7RGR#FDPELR#R#PRGLILFDFLyQ#GHO#HTXLSR#VLQ# OD#DSUREDFLyQ#GH#(;)2# ,QJHQLHUtD
(OHFWUR0ÐSWLFD/#SXHGH#FDXVDU#OD#QR#FRQIRUPLGDG#D#ODV#QRUPDV#)&&1

358(%$6#(1#81#/$%25$725,2#,1'(3(1',(17(

3DUD#FXPSOLU#FRQ#ODV#H[LJHQWHV#QRUPDV#úø/#VH#KD#VRPHWLGR#HVWD#XQLGDG#D#ULJXURVDV
SUXHEDV#HQ#OD#IiEULFD#\#HQ#XQ#ODERUDWRULR#LQGHSHQGLHQWH1#7RGDV#ODV#SUXHEDV#GH#FDOLIL0
FDFLyQ#SUHOLPLQDU#VH#HIHFWXDURQ#HQ#(;)2#\#ODV#SUXHEDV#ILQDOHV#VH#OOHYDURQ#D#FDER#HQ
ORV#SUHVWLJLRVRV#ODERUDWRULRV#GH#8OWUD7HFK#(QJLQHHULQJ#/DEV#,QF1/#HQ#0LVVLVVDXJD/
&DQDGi1#(VWR#FRQILUPD#OD#YDOLGH]#\#OD#REMHWLYLGDG#GH#ORV#UHVXOWDGRV1

&(57,),&$&,Ð1#ú�

/DV#SUXHEDV#KDQ#GHPRVWUDGR#TXH#HVWD#XQLGDG#FXPSOH#FRQ#ODV#H[LJHQFLDV#TXH#VH
LPSRQHQ#D#ORV#HTXLSRV#GLJLWDOHV#GH#FODVH#%1#9HU#OD#GHFODUDFLyQ#GH#FRQIRUPLGDG#DQH[D1
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BRT-320A 1

1 INTRODUCCIÓN

1.1 Desembalaje e inspección

(O#SDTXHWH#GHO#PHGLGRU#GH#SpUGLGD#GH#UHWRUQR#ySWLFR#%570653$#FRQWLHQH# ORV
VLJXLHQWHV#HOHPHQWRV=

� SXHQWH#GH#WHVW#KtEULGR
� SLOD#DOFDOLQD#GH#<#YROWLRV
� DGDSWDGRU2FDUJDGRU#&$
� HVWXFKH#SURWHFWRU#FRQ#FRUUHD#SDUD#OOHYDU#DO#KRPEUR
� PDQGULO
� 0DQXDO#GH#LQVWUXFFLRQHV
� 7DUMHWD#GH#YDOLGDFLyQ#GH#JDUDQWtD
� &HUWLILFDGR#GH#FDOLEUDFLyQ
� 'HFODUDFLyQ#GH#FRQIRUPLGDG
� PDOHWtQ#GH#WUDQVSRUWH

(O#%570653$#KD#VLGR#PLQXFLRVDPHQWH#UHYLVDGR#DQWHV#GH#VX#HQYtR1#'H#SURGXFLUVH
DOJ~Q#GDxR#GXUDQWH#HO#WUDQVSRUWH#R#GH#IDOWDU#FXDOTXLHU#HOHPHQWR/#VtUYDVH#QRWLILFDU#D
(;)2#LQPHGLDWDPHQWH1

1.2 Transporte y almacenamiento

3DUD#PLQLPL]DU#ORV#ULHVJRV#GH#GDxRV#DO#HTXLSR/#VLJD#ORV#VLJXLHQWHV#FRQVHMRV=

� 6L#GHEH#GHYROYHU#OD#XQLGDG/#HPSiTXHOD#HQ#HO#PDWHULDO#GH#HPEDODMH#RULJLQDO1

� &XDQGR#OD#XQLGDG#HVWp#IXHUD#GH#XVR/#JXiUGHOD#D#WHPSHUDWXUD#DPELHQWH/#HQ#XQ
OXJDU#OLPSLR#\#VHFR1#(YLWH#OD#KXPHGDG/#ORV#FDPELRV#EUXVFRV#GH#WHPSHUDWXUD/#ORV
JROSHV#\#ODV#YLEUDFLRQHV#LQQHFHVDULDV1

� (YLWH#H[SRQHU#OD#XQLGDG#D#ORV#UD\RV#GLUHFWRV#GHO#VRO1

1.3 Información sobre la seguridad

/D#IXHQWH#LQVWDODGD#HQ#HO#%570653$#HV#XQ#GLRGR#VHPLFRQGXFWRU#OiVHU#GH#FODVH#,
FRQIRUPH#D#ODV#QRUPDV#54#&)5#4373143#\#43731441#3DUD#HYLWDU#GDxRV#D#OD#YLVWD/#GDGD#OD
SUHVHQFLD#GH#UDGLDFLyQ#OiVHU#HQ#HO#SXHUWR#GH#VDOLGD/#VLJD#ODV#QRUPDV#VLJXLHQWHV=

� 1R# GLULMD# HO# UD\R# D# ORV# RMRV/# QL# GLUHFWDPHQWH/# QL# FRQ# LQVWUXPHQWRV# ySWLFRV
+HVSHMRV/#OHQWHV/#HWF1,1

� 0DQWHQJD#XQD#GLVWDQFLD#PtQLPD#GH#53#FP#HQWUH#ORV#RMRV#\#HO#UD\R#OiVHU1

1.4 Especificaciones del láser 1310/1550 nm

3RWHQFLD#ySWLFD#SURPHGLR !533#�:#+0:#G%P,

3RWHQFLD#ySWLFD#+Pi[LPR, ?5#P:#+6#G%P,

,QFHUWLWXG#GH#SRWHQFLD#ySWLFD �8(
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DESCRIPCIÓN GENERAL 2

ADVERTENCIA

(O#XVR#GH#FRQWUROHV#\#DMXVWHV#R#OD#HMHFXFLyQ#GH#SURFHGLPLHQWRV#GLVWLQWRV#GH
DTXHOORV#HVSHFLILFDGRV#HQ#HVWH#PDQXDO/#SXHGH#WUDHU#FRPR#FRQVHFXHQFLD#XQD
H[SRVLFLyQ#SHOLJURVD#D#OD#UDGLDFLyQ1

1.5 Asistencia técnica

(O#JUXSR#GH#DVLVWHQFLD#WpFQLFD#HVWi#GLVSRQLEOH#GH#OXQHV#D#YLHUQHV#HQWUH#ODV#:=63#D1P1#\
ODV#;=33#S1P1/#KRUD#GHO#HVWH1

2 DESCRIPCIÓN GENERAL

(O#%570653$#HV#XQ#PHGLGRU#GH#SpUGLGD#GH#UHWRUQR#ySWLFR#SRUWiWLO/#FRQILJXUDGR#FRQ
XQD#IXHQWH#OiVHU#HQIULDGD#WHUPRHOpFWULFDPHQWH/#GH#XQD#R#GRV#ORQJLWXGHV#GH#RQGD
+4643#\2R#4883#QP,1#(O#%570653$#WRPD#PHGLFLRQHV#GH#UHIOH[LyQ#GLUHFWDV#R#DLVODGDV
SDUD#XQ#GHWHUPLQDGR#GLVSRVLWLYR#R#WUDPR#GH#ILEUD1#0LGH#OD#SRWHQFLD#GH#OD#OX]#UHIOHMDGD
XVDQGR#XQ#IRWRGHWHFWRU#GH#,Q*D$V1

/D#XQLGDG#RSHUD#FRQ#EDWHUtDV#UHFDUJDEOHV# LQWHUQDV#\#WDPELpQ#FRQ#GRV#EDWHUtDV
DOFDOLQDV#GH#<#91#7DPELpQ#IXQFLRQD#FRQ#XQ#FDUJDGRU2DGDSWDGRU#&$#TXH#SHUPLWH#FDUJDU
ODV#EDWHUtDV#LQWHUQDV1

2.1 Pantalla

2ILFLQD#SULQFLSDO
798/#DYHQXH#*RGLQ
9DQLHU#+4XHEHF,
*40#6*:
&DQDGi

40;33099606<69#+((88#\#&DQDGi,
7HO1=#+74;,#9;603544
)D[=#+74;,#9;6054:3
VXSSRUW#H[IR1FRP
ZZZ1H[IR1FRP

(;)2#(XURSD
&HQWUH#G·$IIDLUHV#/HV#0HW]
433/#UXH#$OEHUW#&DOPHWWH
:;686#-RX\0HQ0-RVDV/#)UDQFH

7HO1=#6604#67#96#33#53
)D[=#6604#67#98#<3#<6

Lecturas de reflexión y
mensajes de estado

Mínima reflexión
detectable (modos
normal y UCAL) y

número de registro

Longitud de onda de operación

Operación de
almacenamiento Operación de recuperación

 Indicador de batería
recargable baja

Cargador/adaptador CA conectado

Funciones secundarias 
(shift + key) activadas

Alimentación por el 
cargador/adaptador CA

Alimentación por la 
batería recargable

Alimentación por batería 9 V

Cancelación de reflexión 
de fondo activada

nm nm

RECALLSTORE

LOW BATTERY CHARGING SHIFT

AC

NiCd

9V

zero
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BRT-320A 3

2.2 Teclado

2.3 Funciones secundarias 

1RWD= 3DUD#DFFHGHU#D#ODV#IXQFLRQHV#VHFXQGDULDV/#SULPHUR#VH#GHEH#SUHVLRQDU#OD#WHFOD
s h i f t , #OXHJR#OD#WHFOD#FRUUHVSRQGLHQWH#D#OD#IXQFLyQ#GHVHDGD1

2.4 Conectores

Enciende o apaga
la unidad

Decrementa o incrementa el
número de registro en funciones

de almacenar y recuperar Accede a funciones 
secundarias. Salida de 
programa y de 
selección de modo

Para unidades de doble longitud de
onda, permite seleccionar entre ellas

Cancela la reflexión de fondo

Almacena una 
lectura de reflexión 
en memoria

Decrementa o incrementa el
valor de reflexión durante la

calibración por el usuario

Recupera lecturas de 
reflexión almacenadas 
en memoria

Entra o sale del modo de 
calibración por el usuario

Accede a funciones 
secundarias

Activa o desactiva la
luz de iluminación

de la pantalla

Alimenta la unidad con
corriente continua y

sirve para recargar la
batería interna

Puerto óptico 
(corresponde a un 
conector de tipo APC)
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OPERACIÓN 4

3 OPERACIÓN

3.1 Calibración

$VHJ~UHVH#GH#TXH#HO#SXHUWR#ySWLFR#HVWp#WDSDGR#DQWHV#GH#HQFHQGHU#HO#DSDUDWR1

$O#HQFHQGHUVH/#HO#%570653$#HMHFXWD#XQD#FDOLEUDFLyQ#DXWRPiWLFD#SDUD#DQXODU#OD
GLVSHUVLyQ#HOHFWUyQLFD1#(VWH#SURFHVR#UHTXLHUH#XQ#PLQXWR1#/D#SDQWDOOD#PXHVWUD#HO
PHQVDMH#&$/#\#OD#ORQJLWXG#GH#RQGD#GH#RSHUDFLyQ1#6L#OD#XQLGDG#SURYHH#GRV#ORQJLWXGHV
GH#RQGD/#OD#GLVSHUVLyQ#VH#DQXODUi#SDUD#DPEDV1#8QD#YH]#WHUPLQDGD#OD#FDOLEUDFLyQ/#OD
XQLGDG#HVWi#OLVWD#SDUD#HIHFWXDU#PHGLFLRQHV1

3.2 Ensayo preliminar

/D#OLPSLH]D#GH#ORV#FRQHFWRUHV#HV#H[WUHPDGDPHQWH#LPSRUWDQWH#SDUD#ODV#PHGLFLRQHV
GH#UHIOH[LyQ1#/LPSLH#VLHPSUH#ORV#SXHQWHV#ySWLFRV#DQWHV#GH#KDFHU#ODV#FRQH[LRQHV1#3DUD
DVHJXUDUVH#TXH#ORV#SXHQWHV#ySWLFRV#HVWpQ#HQ#EXHQDV#FRQGLFLRQHV=

41 (QFLHQGD#HO#%570653$#\#HVSHUH#D#TXH#ILQDOLFH#OD#FDOLEUDFLyQ#DXWRPiWLFD1

51 &RQHFWH#HO#SXHQWH#HQ#HO#SXHUWR#ySWLFR1

61 (O#IRWRGHWHFWRU#OHH#047/:#G%#SDUD#XQ#FRQHFWRU#OLPSLR/#GH#VXSHUILFLH#SODQD#\#SXOLGD1
6L#OD#SDQWDOOD#PXHVWUD#XQ#YDORU#SRU#GHEDMR#GH#049#G%/#OLPSLH#ORV#FRQHFWRUHV#SDUD
LQFUHPHQWDU#OD#OHFWXUD#KDVWD#048#G%1

1RWD= 6L# OD# OHFWXUD#HV# 046#G%#R#PiV/#KD\#XQ#SUREOHPD#GH# UHIOH[LyQ#HQ#HO#H[WUHPR
IURQWDO#GHO#FRQHFWRU1#(O#SXHQWH#ySWLFR#GHEHUi#UHHPSOD]DUVH#VL#HO#UHVXOWDGR
SHUPDQHFH#LJXDO#OXHJR#GH#OD#UHFRQH[LyQ1

3.3 Terminación de la fibra

([LVWHQ#GRV#PDQHUDV#GH#WHUPLQDU#XQD#ILEUD=

41 (QUROOH# OD#ILEUD#DOUHGHGRU#GHO#PDQGULO#TXH#YLHQH#FRQ# OD#XQLGDG1#/D#ILEUD#HVWDUi
VXILFLHQWHPHQWH#HQUROODGD#FXDQGR# OD# OHFWXUD#GH#SpUGLGD#GH#UHWRUQR#QR
H[SHULPHQWH#FDPELRV#VLJQLILFDWLYRV#+DO#PHQRV#FLQFR#YXHOWDV#FRPSOHWDV
DOUHGHGRU#GHO#PDQGULO,1

51 7UDWDU#HO#H[WUHPR#GH#OD#ILEUD#FRQ#JHO#DGDSWDGRU#GH#tQGLFH1

3.4 Reflexión de fondo

3DUD#DVHJXUDU# OHFWXUDV#H[DFWDV#\#ILDEOHV/#SURFHGD#GHO#VLJXLHQWH#PRGR#DQWHV#GH
HIHFWXDU#XQD#SUXHED=

41 7HUPLQH#OD#ILEUD#DQWHV#GHO#SXQWR#GH#PHGLFLyQ/#WDO#FRPR#VH#GHVFULEH#HQ#OD#SDUWH
DQWHULRU1#/D#OHFWXUD#REWHQLGD#HV#OD#SpUGLGD#GH#UHWRUQR#GH#IRQGR1

Lectura de reflexión
(la línea interrumpida
indica una lectura de
reflexión por debajo
de la sensibilidad de

la unidad)

Minima sensibilidad

Longitud de onda 
de operación

nm

AC

NiCd

9V

zero

dB
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BRT-320A 5

51 &DQFHOH#OD#SpUGLGD#GH#UHWRUQR#GH#IRQGR#SUHVLRQDQGR#OD#WHFOD#z e r o 1#(O#PDUFDGRU
=(52#DSDUHFHUi#HQ#OD#SDQWDOOD#\#OD#XQLGDG#YROYHUi#D#PRGR#GH#PHGLFLyQ#OXHJR
GH#XQRV#VHJXQGRV1

61 'HVHQUROOH#OD#ILEUD#+R#OLPSLH#OD#H[WUHPLGDG#GH#OD#ILEUD,1

1RWD= /D# VHQVLELOLGDG# GH# OD# XQLGDG# SXHGH# KDEHU# FDPELDGR1# (VWD# VHQVLELOLGDG# VH
FDOFXOD#GH#QXHYR#HQ#IXQFLyQ#GH# OD#SpUGLGD#GH#UHWRUQR#GH#IRQGR#\#GH# ORV
SDUiPHWURV#GHO#DSDUDWR1#/D#VHQVLELOLGDG#WDVDGD#GHO#%570653$#HV#0:3#G%1

3.5 Medición de la reflexión (ORL)

3DUD#PHGLU#OD#25//#VLPSOHPHQWH#FRQHFWH#HO#%570653$#DO#VLVWHPD#EDMR#SUXHED1#(O#QLYHO
GH#UHIOH[LyQ#GHO#VLVWHPD#FRPSOHWR#VH#PRVWUDUi#HQ#OD#SDQWDOOD1#6H#SXHGH#WHUPLQDU#OD
ILEUD#HQ#XQ#SXQWR#HVSHFtILFR#SDUD#HOLPLQDU#OD#UHIOH[LyQ#SURGXFLGD#GHVSXpV#GHO#SXQWR
GH#WHUPLQDFLyQ1#/D#OHFWXUD#GH#UHIOH[LyQ#VHUi#HQWRQFHV#OD#25/#HQWUH#HO#%570653$#\#HO
SXQWR#GH#WHUPLQDFLyQ1

3.6 Medición de la reflectancia

3DUD#UHDOL]DU#XQD#PHGLFLyQ#GH#UHIOHFWDQFLD/#SURFHGD#GHO#VLJXLHQWH#PRGR=

41 $LVOH#HO#FRPSRQHQWH#D#PHGLU1

51 &RQHFWH#HO#%570653$#DO#VLVWHPD#EDMR#SUXHED1

61 7HUPLQH#OD#ILEUD#GHQWUR#GHO#SULPHU#PHWUR#DQWHV#GHO#SXQWR#GH#PHGLFLyQ#\#UHDOLFH
OD#PHGLFLyQ#GH#UHIOHFWDQFLD1

71 7HUPLQH#OD#ILEUD#LQPHGLDWDPHQWH#GHVSXpV#GHO#SXQWR#GH#PHGLFLyQ1#/D#OHFWXUD#GH
UHIOH[LyQ#FXDQGR#OD#ILEUD#HVWp#WHUPLQDGD#FRUUHVSRQGHUi#D#OD#UHIOHFWDQFLD#GHO
FRPSRQHQWH#EDMR#SUXHED1

3.7 Corrección de la lectura

&XDQGR#VH#HIHFW~D#XQD#OHFWXUD#GH#UHIOH[LyQ/#KD\#TXH#WRPDU#HQ#FXHQWD#OD#DWHQXDFLyQ
GH# OD#VHxDO#SURGXFLGD#SRU# ORV#P~OWLSOHV#FRQHFWRUHV#TXH#SXHGH#KDEHU#HQWUH#HO
%570653$#\#HO#GLVSRVLWLYR#EDMR#SUXHED1#(VWR#QR#GHEH#FRQIXQGLUVH#FRQ#OD#FDQFHODFLyQ
GH#UHIOH[LyQ#GH#IRQGR/#GDGR#TXH#VH#UHILHUH#D#OD#DWHQXDFLyQ#GH#OD#VHxDO#GHELGD#D#OD
SpUGLGD#GH#LQVHUFLyQ#GH#ORV#FRQHFWRUHV1

/D#OHFWXUD#WRPDGD#GHEHUtD#VHU#LGpQWLFD#D#DTXHOOD#UHDOL]DGD#DFFHGLHQGR#GLUHFWDPHQWH
DO#GLVSRVLWLYR#EDMR#SUXHED1#3DUD#FRPSHQVDU#OD#DWHQXDFLyQ#GH#OD#VHxDO#TXH#VH#SURGXFH
DQWHV#GHO#SXQWR#GH#PHGLFLyQ#HQ#DPEDV#GLUHFFLRQHV/#VXEVWUDLJD#GRV#YHFHV#OD#SpUGLGD
WRWDO#SURGXFLGD#HQ#HO#VLVWHPD#+XQD#YH]#SDUD#FDGD#GLUHFFLyQ,#GH#OD#OHFWXUD#PRVWUDGD1#(O
YDORU#UHDO#GH#UHIOH[LyQ#VH#FDOFXOD#GHO#VLJXLHQWH#PRGR=

5HIOH[LyQ#5HDO# #/HFWXUD#GH#5HIOH[LyQ#0#5#[#+3pUGLGD#4#.#3pUGLGD#5111#.#3pUGLGD#Q,

3.8 Calibración manual

/D#FDOLEUDFLyQ#PDQXDO#HV#UHFRPHQGDGD#FXDQGR#VH#GLVSRQH#GH#XQ#UHIOHFWRU#GH
UHIHUHQFLD/#XWLOL]DGR#SDUD#FRPSHQVDU# ODV#SpUGLGDV#TXH#RFXUUHQ#HQ#HO#SXQWR#GH
UHIHUHQFLD#ySWLFD#+HO#SXQWR#TXH#SUHFHGH#LQPHGLDWDPHQWH#DO#GLVSRVLWLYR#EDMR#SUXHED,1
(O#UHIOHFWRU#GH#UHIHUHQFLD#HV#XVXDOPHQWH#XQ#FRQHFWRU#FRQ#XQD#WHUPLQDFLyQ#SODQD#\
SXOLGD1#3URFHGD#GHO#VLJXLHQWH#PRGR#SDUD#XWLOL]DU#HVWD#IXQFLyQ=
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OPERACIÓN 6

41 'HVFRQHFWH#HO# VLVWHPD#DQWHV#GHO#SXQWR#GH#PHGLFLyQ#H# LQVHUWH#HO# UHIOHFWRU#GH
UHIHUHQFLD#R#XVH#HO#FRQHFWRU#GHO#H[WUHPR#GH#OD#ILEUD#FRPR#UHIHUHQFLD1

51 3UHVLRQH#OD#WHFOD#s h i f t /#\#OXHJR#OD#WHFOD#U S E R  C A L #SDUD#HQWUDU#HQ#HO#PRGR
GH#FDOLEUDFLyQ#PDQXDO1#/D#PHGLFLyQ#GH#UHIOH[LyQ#HV#LQWHUPLWHQWH#\#HO#PHQVDMH
U C A L  TXHGD#DFWLYDGR1

61 )LMH#HO#YDORU#GH# UHIOH[LyQ#GHO#%570653$#HQ#HO#YDORU#GHO# UHIOHFWRU#GH# UHIHUHQFLD
XVDQGR#ODV#WHFODV# \ 1

71 3UHVLRQH#OD#WHFOD z e r o #SDUD#DOPDFHQDU#HO#YDORU#GH#UHIOH[LyQ/#R#OD#WHFOD s h i f t
SDUD#YROYHU#DO#PRGR#QRUPDO#GH#PHGLFLyQ1#6L#SUHVLRQD#OD#WHFOD#z e r o /#OD#VHFFLyQ
VXSHULRU#L]TXLHUGD#DOWHUQD#HO#PHQVDMH#8&$/#\#OD#PtQLPD#VHQVLELOLGDG#GH#OD
XQLGDG1

81 &RQHFWH# GH# QXHYR# HO# GLVSRVLWLYR# EDMR# SUXHED# DO# PHGLGRU# ´FDOLEUDGR
PDQXDOPHQWHµ/#LQFOX\HQGR#HO#UHIOHFWRU#GH#UHIHUHQFLD1#/D#OHFWXUD#GH#UHIOH[LyQ
VHUi#OD#FRUUHFWD1

91 3UHVLRQH#OD#WHFOD#s h i f t #\#OXHJR#OD#WHFOD#U S E R  C A L  SDUD#VDOLU#GHO#PRGR#GH
FDOLEUDFLyQ#PDQXDO1

3.9 Manejo de datos

3DUD#DOPDFHQDU#OHFWXUDV/#HO#%570653$#SURYHH#633#UHJLVWURV#QXPHUDGRV#GH#333#D#5<<1
&RQ#FDGD#YDORU#GH#UHIOH[LyQ/#HO#%570653$#DOPDFHQD#OD#ORQJLWXG#GH#RQGD#D#OD#TXH#VH
WRPy#OD#OHFWXUD#\#HO#Q~PHUR#GH#UHJLVWUR1#/RV#YDORUHV#DOPDFHQDGRV#SHUPDQHFHUiQ#HQ
PHPRULD#KDVWD#TXH#QXHYDV#OHFWXUDV#VHDQ#DOPDFHQDGDV#VREUH#HOORV#R#KDVWD#TXH#VH
HMHFXWH#OD#IXQFLyQ#GH#ERUUDGR1

1RWD= #/RV#UHJLVWURV#QR#VH#ERUUDQ#DO#DSDJDU#HO#DSDUDWR1

3.10 Almacenamiento de lecturas

3DUD#DOPDFHQDU#ODV#OHFWXUDV/#SURFHGD#GHO#VLJXLHQWH#PRGR=

41 3UHVLRQH#OD#WHFOD#s t o r e 1#/D#XQLGDG#PXHVWUD#HO#Q~PHUR#GH#UHJLVWUR/#OD#ORQJLWXG
GH#RQGD#GH#RSHUDFLyQ#\#OD#LQGLFDFLyQ#6725(1

51 8WLOLFH#ODV#WHFODV# \ SDUD#VHOHFFLRQDU#RWUR#UHJLVWUR#\#SUHVLRQH#OD#WHFOD
s t o r e #SDUD#FRQILUPDU#HO#DOPDFHQDPLHQWR1#3DUD#VDOLU#VLQ#DOPDFHQDU#OD#OHFWXUD/
SUHVLRQH#OD#WHFOD#s h i f t 1#/XHJR#GHO#DOPDFHQDPLHQWR#GH#ORV#GDWRV/#OD#XQLGDG
YXHOYH#DXWRPiWLFDPHQWH#DO#PRGR#GH#PHGLFLyQ1

3.11 Recuperación de lecturas

3DUD#UHFXSHUDU#OHFWXUDV/#SURFHGD#GHO#VLJXLHQWH#PRGR=

41 3UHVLRQH# OD# WHFOD# s h i f t # \# OXHJR# OD# WHFOD# R E C A L L 1# /D# XQLGDG#PXHVWUD# HO
FRQWHQLGR#GH#XQ#UHJLVWUR#GH#PHPRULD1#/D#LQIRUPDFLyQ#LQFOX\H#OD#OHFWXUD#GH
UHIOH[LyQ/#OD#ORQJLWXG#GH#RQGD/#HO#Q~PHUR#GH#UHJLVWUR#\#OD#LQGLFDFLyQ#R E C A L L 1

51 8WLOLFH#ODV#WHFODV# \ SDUD#PRVWUDU#UHJLVWURV#DG\DFHQWHV1

61 3UHVLRQH#OD#WHFOD#s h i f t #SDUD#VDOLU#GH#OD#IXQFLyQ#5HFXSHUDU1
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BRT-320A 7

3.12 Borrado de lecturas

6H#SXHGH#ERUUDU#XQD#OHFWXUD#DOPDFHQDQGR#RWUD#OHFWXUD#VREUH#HOOD1#3DUD#ERUUDU#WRGDV
ODV#OHFWXUDV#DOPDFHQDGDV#HQ#PHPRULD#DO#PLVPR#WLHPSR/#SURFHGD#GHO#VLJXLHQWH#PRGR=

41 3UHVLRQH#OD#WHFOD s t o r e #SDUD#HQWUDU#HQ#HO#PRGR#GH#DOPDFHQDPLHQWR1

51 8WLOLFH# ODV# WHFODV \ SDUD# DFFHGHU# DO# UHJLVWUR# XELFDGR# DQWHV# GHO
UHJLVWUR#333#R#GHVSXpV#GHO#UHJLVWUR#5<<1#/DV#LQGLFDFLRQHV#6725(#\#(5$6(
DSDUHFHUiQ#HQ#OD#SDQWDOOD1

61 3UHVLRQH#OD#WHFOD#s t o r e #SDUD#FRQILUPDU#VX#VHOHFFLyQ#\#ERUUDU#WRGRV#ORV#UHJLVWURV1
/D#LQGLFDFLyQ#6725(#GHVDSDUHFH#\#OD#XQLGDG#YXHOYH#DO#PRGR#GH#PHGLFLyQ
OXHJR#GH#ERUUDU#WRGRV#ORV#UHJLVWURV1#3DUD#VDOLU#VLQ#ERUUDU#ORV#UHJLVWURV/#SUHVLRQH#OD
WHFOD#s h i f t 1

4 MANTENIMIENTO

4.1 Batería recargable

(O# LQGLFDGRU#L O W  B AT #VH#HQFLHQGH#FXDQGR#VH#DJRWD# OD#FDUJD#GH# OD#EDWHUtD
UHFDUJDEOH#\#HO#%570653$#RSHUD#FRQ#ODV#SLODV#GH#<#91#3DUD#UHFDUJDU#OD#EDWHUtD/#FRQHFWH
OD#XQLGDG#D#XQD#IXHQWH#GH#DOLPHQWDFLyQ#H[WHUQD#SRU#PHGLR#GHO#FDUJDGRU2DGDSWDGRU
&$1#8Q#FLFOR#GH#FDUJD#GXUD#DSUR[LPDGDPHQWH#47#KRUDV1#6H#UHFRPLHQGD#UHFDUJDU#ODV
EDWHUtDV#D#WHPSHUDWXUD#DPELHQWH1#3DUD#DXPHQWDU#OD#GXUDFLyQ#GH#OD#YLGD#GH#OD#EDWHUtD/
OD#FDUJD#GHEH#VHU#FRPSOHWDPHQWH#DJRWDGD#DQWHV#GH#DFWLYDU#HO#FDUJDGRU2DGDSWDGRU#&$1

4.2 Reemplazo de la batería de 9 V

41 $SDJXH#HO#%570653$#\#VDTXH#OD#XQLGDG#GH#VX#HVWXFKH#SURWHFWRU1

51 $EUD#HO#FRPSDUWLPLHQWR#GH#OD#SLOD/#XELFDGR#HQ#OD#SDUWH#WUDVHUD#GHO#DSDUDWR1

61 5HHPSODFH#OD#SLOD/#WRPDQGR#HQ#FXHQWD#OD#SRVLFLyQ#GH#ORV#SRORV1

71 &LHUUH# HO# FRPSDUWLPLHQWR# GH# OD# SLOD# \# FRORTXH# HO# %570653$# HQ# VX# HVWXFKH
SURWHFWRU1

4.3 Limpieza y calibración

(O#%570653$#QR#SRVHH#SLH]DV#TXH#SXHGDQ#VHU#FDPELDGDV1#6LQ#HPEDUJR/# ODV
FRPSRQHQWHV#HOHFWUyQLFDV#\#ySWLFDV#TXH#OR#FRQVWLWX\HQ#VRQ#IUiJLOHV#\#HO#HTXLSR#GHEH
VHU#PDQLSXODGR#FRQ#FXLGDGR#\#JXDUGDGR#HQ#VX#PDOHWtQ#GH#WUDQVSRUWH#FXDQGR#HVWp
IXHUD#GH#XVR1

3DUD#HYLWDU#TXH#VH#HQVXFLH#HO#FRQHFWRU/#FRORTXH#HO#SURWHFWRU#FDGD#YH]#TXH#OD#XQLGDG
HVWp#IXHUD#GH#XVR1#/LPSLH#FXLGDGRVDPHQWH#HO#FRQHFWRU#FRQ#XQ#EDVWRQFLOOR#GH#DOJRGyQ
LPSUHJQDGR#GH#DOFRKRO#LVRSURStOLFR#+<;(#R#PiV#GH#SXUH]D,1#/XHJR/#VpTXHOR#FRQ#DLUH
FRPSULPLGR#OLEUH#GH#SDUWtFXODV1

4.4 Calibración

(;)2#UHFRPLHQGD#KDFHU#FDOLEUDU#HO#%570653$#HQ#VX#IiEULFD#XQD#YH]#DO#DxR1
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GARANTÍA 8

5 GARANTÍA

(;)2#(OHFWUR02SWLFDO#(QJLQHHULQJ#+(;)2,#JDUDQWL]D#HVWH#HTXLSR#FRQWUD#FXDOTXLHU#IDOOD
GH#PDWHULDO#\#PDQR#GH#REUD#GH#IDEULFDFLyQ#GXUDQWH#XQ#DxR#D#SDUWLU#GH#OD#IHFKD#GH#VX
HQYtR#RULJLQDO1#7DPELpQ#JDUDQWL]D#TXH#HVWH#HTXLSR#FXPSOH#FRQ#ODV#HVSHFLILFDFLRQHV
FRUUHVSRQGLHQWHV#HQ#FRQGLFLRQHV#QRUPDOHV#GH#XVR1

'XUDQWH#HO#SHUtRGR#GH#JDUDQWtD/#D#MXLFLR#GH#(;)2/#VH#UHSDUDUi/#UHHPSOD]DUi#R#H[SHGLUi
FUpGLWR#SRU#FXDOTXLHU#SURGXFWR#GHIHFWXRVR#\#VH#UHFDOLEUDUi#HO#HTXLSR#GH#VHU
QHFHVDULR1

/D#JDUDQWtD#VH#KDFH#QXOD#\#YHQFH#SUHPDWXUDPHQWH#VL#HO#HTXLSR#KD#VLGR#DOWHUDGR/
UHSDUDGR/#R#PDQLSXODGR#SRU#LQGLYLGXRV#QR#DXWRUL]DGRV#R#SHUVRQDO#DMHQR#D#(;)2>#VL#HO
DXWRDGKHVLYR#GH#JDUDQWtD#R#ORV#WRUQLOORV#GH#OD#FDMD/#RWURV#TXH#DTXHOORV#LQGLFDGRV#HQ
HVWH#PDQXDO/#KDQ#VLGR#UHWLUDGRV>#VL#OD#FDMD#KD#VLGR#DELHUWD#GH#XQD#PDQHUD#RWUD#TXH
FRPR#VH#H[SOLFD#HQ#HVWH#PDQXDO>#VL#HO#Q~PHUR#GH#VHULH#RULJLQDO#GHO#HTXLSR#KD#VLGR
DOWHUDGR/#ERUUDGR#R#UHWLUDGR#R#VL#HO#HTXLSR#KD#VLGR#GHVFXLGDGR/#PDOWUDWDGR#R#GDxDGR
DFFLGHQWDOPHQWH1

(67$#*$5$17Ì$#(67É#(1#/8*$5#'(#&8$/(648,(5$#275$6#*$5$17Ì$6
(;35(6$6/#,03/Ì&,7$6#2#(67$%/(&,'$6/#,1&/8,'$6#3(52#12#/,0,7$'$6#$/#/$6
*$5$17Ì$6#,03/Ì&,7$6#'(#&20(5&,$/,=$&,Ð1#(#,'21(,'$'#'(#81#3523Ð6,72
3$57,&8/$51#(1#1,1*Ô1#&$62#(;)2#6(#+$&(#5(63216$%/(#325#'$f26
(63(&,$/(6/#$&&,'(17$/(6#2#48(#6(#'(5,9(1#&202#&216(&8(1&,$#'(#68
8621

(;)2#QR#VH#KDFH#UHVSRQVDEOH#SRU#ORV#GDxRV#FDXVDGRV#D#RWURV#SURGXFWRV#GHELGR#DO
XVR#GH#VXV#XQLGDGHV1

(;)2#VH#UHVHUYD#HO#GHUHFKR#GH#PRGLILFDU#FXDOTXLHUD#GH#VXV#SURGXFWRV#VLQ#WHQHU#OD
REOLJDFLyQ#GH#PRGLILFDU# ODV#XQLGDGHV#DGTXLULGDV1#(VWD#JDUDQWtD#QR#FXEUH# ORV
DFFHVRULRV#XWLOL]DGRV#FRQ#ORV#SURGXFWRV#GH#(;)21

(;)2#FHUWLILFD#TXH#HVWH#HTXLSR#FXPSOtD#FRQ#ODV#HVSHFLILFDFLRQHV#SXEOLFDGDV#HQ#HO
PRPHQWR#GH#VX#HQYtR#GHVGH#OD#IiEULFD1

3DUD#REWHQHU#PDQWHQLPLHQWR#\#UHSDUDFLyQ#GH#FXDOTXLHU#WLSR/#FRPXQtTXHVH#FRQ#HO
*UXSR#GH#$VLVWHQFLD#7pFQLFD#GH#(;)21#-DPiV#GHYXHOYD#XQ#LQVWUXPHQWR#R#DFFHVRULR#D
(;)2#VLQ#XQ#Q~PHUR#GH#DXWRUL]DFLyQ#GH#UHWRUQR#GH#PHUFDQFtD1
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7RGRV#GLUHLWRV#UHVHUYDGRV1#1HQKXPD#SDUWH#GHVWD#SXEOLFDomR#SRGH
VHU#UHSURGX]LGD/#DUTXLYDGD#RX#WUDQVPLWLGD/#SRU#TXDOTXHU#IRUPD#RX
PHLRV#+HOHWU{QLFR/#PHFkQLFR/#IRWRFRSLDGR/#JUDYDGR#RX#RXWURV,#VHP
SUpYLD#DXWRUL]DomR#HVFULWD#GD#(;)2#(QJHQKDULD#(OHWUR0ÐSWLFD# ,QF1
+(;)2,1

7RGDV#LQIRUPDo}HV#SURYHQLHQWHV#GD#(;)2#VmR#DFUHGLWDGDV#SRU#H[D0
WDV#H#FRQILiYHLV1#&RQWXGR/#D#(;)2#QmR#DVVXPH#D#UHVSRQVDELOLGDGH
SRU#VHX#XVR#QHP#SRU#TXDOTXHU#YLRODomR#GH#SDWHQWHV#RX#GH#RXWURV
GLUHLWRV#GH# WHUFHLURV# UHVXOWDQWHV#GR#XVR#GHVWDV# LQIRUPDo}HV1#1mR
VHUi#DFRUGDGD#QHQKXPD#DXWRUL]DomR# LPSOtFLWD#RX#RXWUD# VREUH#RV
GLUHLWRV#GH#SDWHQWH#H[FOXVLYRV#GD#(;)21

2#FyGLJR#&RPPHUFH#$QG#*RYHUQPHQW#(QWLWLHV#+&$*(,#GD#2UJDQL0
]DomR#GR#7UDWDGR#GR#$WOkQWLFR#1RUWH#+27$1,#TXH#LGHQWLILFD#D#(;)2
p#3/;&61#

$# LQIRUPDomR# FRQWLGD# QHVWH# GRFXPHQWR# HVWi# VXMHLWD# D#PRGLILFD0
o}HV#VHP#DQ~QFLR#SUpYLR1

�#(;)2#(QJHQKDULD#(OHWUR0ÐSWLFD#,QF1#4<<;

$V#SDODYUDV#FRQVLGHUDGDV#FRPR#PDUFDV#UHJLVWUDGDV#IRUDP#LGHQWLIL0
FDGDV#FRPR#WDO1#7RGDYLD/#QHP#D#SUHVHQoD#QHP#D#DXVrQFLD#GH#WDLV
LGHQWLILFDo}HV#DIHWD#R#HVWDWXWR#MXUtGLFR#GH#XPD#PDUFD#UHJLVWUDGD1
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INFORMAÇÃO SOBRE A CERTIFICAÇÃO

5(*8/$0(17$d®2#)1&1&1

2V#WHVWHV#DRV#TXDLV#IRL#VXEPHWLGR#HVWH#DSDUHOKR#GHPRQVWUDP#TXH#HOH#DWHQGH#DV#H[L0
JrQFLDV#LPSRVWDV#DRV#DSDUHOKRV#GLJLWDLV#GH#FODVVH#%/#VHJXQGR#R#SDUiJUDIR#48#GDV
QRUPDV#GD#)&&#+)HGHUDO#&RPPXQLFDWLRQV#&RPPLVVLRQ,1#(VWDV#H[LJrQFLDV#IRUDP#SUH0
YLVWDV#SDUD#DVVHJXUDU#XPD#SURWHomR#UD]RiYHO#FRQWUD#WRGD#LQWHUIHUrQFLD#SUHMXGLFLDO/
TXDQGR#R#DSDUHOKR#p#XWLOL]DGR#QXPD#]RQD#FRPHUFLDO1#(VWH#DSDUHOKR#SURGX]/#XWLOL]D#H
SRGH#LUUDGLDU#HQHUJLD#GH#UDGLRIUHT�rQFLD1#4XDQGR#LQVWDODGR#H#XWLOL]DGR#GH#RXWUD
PDQHLUD#TXH#D#GHVFULWD#QR#SUHVHQWH#PDQXDO/#R#DSDUHOKR#SRGH#SURYRFDU#LQWHUIHUrQFLD
SUHMXGLFLDO#jV#UDGLRFRPXQLFDo}HV1#$#XWLOL]DomR#GHVWH#DSDUHOKR#QXPD#iUHD#UHVLGHQFLDO
SRGH#FDXVDU#LQWHUIHUrQFLD#SUHMXGLFLDO1#1HVWH#FDVR#R#XVXiULR#GHYH#FRUULJLU#HVWD#LQWHUIH0
UrQFLD#GHVOLJDQGR#H#OLJDQGR#GH#QRYR##VHXV#DSDUHOKRV#RX#VHJXLQGR#XPD#RX#RXWUD#GDV
LQVWUXo}HV#VHJXLQWHV=#

� 2ULHQWDU#GH#QRYR#D#DQWHQD#UHFHSWRUD#RX#FRORFi0OD#QXP#VtWLR#GLIHUHQWH1

� $XPHQWDU#D#GLVWkQFLD#HQWUH#R#DSDUHOKR#H#R#UHFHSWRU1

� &RQHFWDU#R#DSDUHOKR#D#XPD#WRPDGD#RX#D#XP#FLUFXLWR#GLIHUHQWH#GR#FRQHFWDGR#DR
UHFHSWRU1#

� &DVR#VHMD#QHFHVViULR/#FRQVXOWDU#R#YHQGHGRU#RX#XP#WpFQLFR#HVSHFLDOL]DGR#HP
UiGLR2791

 ADVERTÊNCIA

7RGD#DOWHUDomR#RX#WUDQVIRUPDomR#LQWURGX]LGD#QHVWH#DSDUHOKR#VHP#D#DSURYDomR
GD#(;)2#(QJHQKDULD#(OHWUR#ÐSWLFD#SRGH#UHYRJDU#DR#XVXiULR#D#DXWRUL]DomR#GH
RSHUDU#R#DSDUHOKR1

7(67(#(0#/$%25$7Ð5,2#,1'(3(1'(17(

3DUD#VDWLVID]HU#jV#QRUPDV#úø/#HVWH#DSDUHOKR#IRL#VXEPHWLGR#D#WHVWHV#ULJRURVRV#QD
IiEULFD#H#QXP#ODERUDWyULR#LQGHSHQGHQWH#GHYLGDPHQWH#TXDOLILFDGR1#7RGRV#RV#WHVWHV#GH
SUp0TXDOLILFDomR#IRUDP#UHDOL]DGRV#QD#(;)2#H#WRGRV#RV#WHVWHV#ILQDLV#IRUDP#UHDOL]DGRV
QRV#UHSXWDGRV#ODERUDWyULRV#8OWUD7HFK#(QJLQHHULQJ#/DEV#,QF1/#VLWXDGRV#HP#0LVVLVVDXJD/
QR#&DQDGi/#R#TXH#DWHVWD#D#YDOLGDGH#H#D#REMHWLYLGDGH#LQIDOtYHLV#GRV#UHVXOWDGRV1#

&(57,),&$d®2#ú�

2V#WHVWHV#DRV#TXDLV#IRL#VXEPHWLGR#HVWH#DSDUHOKR#GHPRQVWUDP#TXH#HOH#DWHQGH#DV#H[L0
JrQFLDV#LPSRVWDV#DRV#DSDUHOKRV#GLJLWDLV#GH#FODVVH#%1#&RQVXOWDU#D#'HFODUDomR#GH
&RQIRUPLGDGH1
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1 INTRODUÇÃO

1.1 Desembalagem e inspeção

2#PHGLGRU#GH#UHIOH[mR#%570653$#p#DFRPSDQKDGR#SHORV#DUWLJRV#VHJXLQWHV=

� -XPSHU#GH#WHVWH#KtEULGR

� %DWHULD#DOFDOLQD#GH#<#9

� &DUUHJDGRU0DGDSWDGRU#&$

� (VWRMR#GH#SURWHomR#FRP#DOoD#SDUD#OHYDU#DR#RPEUR

� 0DQGULO#SDUD#FDOLEUDomR

� 0DQXDO#GH#LQVWUXo}HV

� &DUWmR#GH#YDOLGDomR#GD#JDUDQWLD

� &HUWLILFDGR#GH#FDOLEUDomR

� 'HFODUDomR#GH#&RQIRUPLGDGH

� 0DOHWD#GH#WUDQVSRUWH

2#%570653$#IRL#FXLGDGRVDPHQWH#YHULILFDGR#DQWHV#GH#VHU#H[SHGLGR1#1R#FDVR#GH#GDQRV
DSDUHQWHV#RX#VH#IDOWDU#DOJXP#DUWLJR/#DYLVDU#D#(;)2#R#PDLV#UDSLGDPHQWH#SRVVtYHO1

1.2 Transporte e armazenamento

3DUD#UHGX]LU#RV#ULVFRV#GH#GDQRV=

� 6H#R#DSDUHOKR#WLYHU#TXH#VHU#GHYROYLGR/#FRORFi0OR#QD#VXD#HPEDODJHP#RULJLQDO1

� $UPD]HQDU#R#DSDUHOKR#j#WHPSHUDWXUD#DPELHQWH/#QXP#OXJDU#VHFR#H#OLPSR1

� 1mR# H[SRU# R# DSDUHOKR# DRV# UDLRV# VRODUHV/# DRV# FKRTXHV/# j# XPLGDGH# QHP# jV
JUDQGHV#YDULDo}HV#GH#WHPSHUDWXUD1

1.3 Instruções de segurança

2#%570653$#XWLOL]D#XP#VHPLFRQGXWRU#ODVHU#GH#FODVVH#,#HP#FRQIRUPLGDGH#FRP#DV
QRUPDV#54#&)5#4373143#H#43731441#/RJR/#SRGH#VHU#HPLWLGD#UDGLDomR#ODVHU#QD#SRUWD#GH
VDtGD#ySWLFD1#5HVSHLWDU#VHPSUH#DV#LQVWUXo}HV#GH#VHJXUDQoD#VHJXLQWHV=

� 1mR#IL[DU#RV#ROKRV#QR#IHL[H#OXPLQRVR#QHP#ROKi0OR#FRP#LQVWUXPHQWRV#ySWLFRV/#SRU
H[HPSOR#XPD#OHQWH#RX#XP#HVSHOKR1

� 0DQWHU#VHPSUH#XPD#GLVWkQFLD#PtQLPD#GH#53#FP#+;#SROHJDGDV,#HQWUH#RV#ROKRV#GR
XVXiULR#H#R#IHL[H#OXPLQRVR1

1.4 Especificações do laser 1310/1550 nm

ADVERTÊNCIA

2V#FRPDQGRV/#RV#DMXVWHV#H#RV#SURFHGLPHQWRV#RXWURV#TXH#RV#GHVFULWRV#QR#SUHVHQWH
PDQXDO#SRGHP#FRQGX]LU#j#H[SRVLomR#GH#UDGLDomR#SHULJRVD1

3RWrQFLD#ySWLFD#PpGLD# !533#µ:#+0:#G%P,

3RWrQFLD#ySWLFD#+Pi[LPD, ?5#P:#+6#G%P,

,QFHUWH]D#GD#SRWrQFLD#ySWLFD �8(
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DESCRIÇÃO GERAL 2

1.5 Assistência telefônica

1D#$PpULFD#GR#1RUWH/#R#JUXSR#GH#DVVLVWrQFLD#WpFQLFD#HVWi#GLVSRQtYHO#GH#VHJXQGD#D
VH[WD0IHLUD/#GH#: K 63 D#53 K 33#+KRUD#GH#OHVWH,1

2 DESCRIÇÃO GERAL

2#%570653$#p#XP#PHGLGRU#GH#UHIOH[mR#ySWLFD#SRUWiWLO#FXMD#IRQWH# ODVHU#HVIULDGD
WHUPRHOHWULFDPHQWH#HPLWH#D#XP#RX#GRLV#FRPSULPHQWRV#GH#RQGD#+4643#H2RX
4883 QP,/#VHJXQGR#D#FRQILJXUDomR1#2#%570653$#UHDOL]D#PHGLGDV#GH#UHIOH[mR#GLUHWDV
RX#LVRODGDV#QXP#GLVSRVLWLYR#HVSHFtILFR#RX#QXPD#VHomR#GH#ILEUD1#(OH#PHGH#D#SRWrQFLD
GD#OX]#UHIOHWLGD#XWLOL]DQGR#XP#IRWRGHWHFWRU#,Q*D$V1

2#%570653$#SRGH#VHU#DOLPHQWDGR#SHOD#EDWHULD#1L&'#UHFDUUHJiYHO#HPEXWLGD/#SHOD
EDWHULD#DOFDOLQD#GH#<#9#RX#SHOR#FDUUHJDGRU0DGDSWDGRU#&$1#$#SULQFLSDO#IRQWH#GH
DOLPHQWDomR#GR#DSDUHOKR#p#D#EDWHULD#1L&'1#1R#HQWDQWR/#TXDQGR#D#FDUJD#GHVWD#EDWHULD
Mi#QmR#p#VXILFLHQWH#SDUD#ID]HU#IXQFLRQDU#R#DSDUHOKR/#D#EDWHULD#GH#< 9#FRPHoD#SRU#VXD
YH]#D#DOLPHQWDU#R#%570653$1

2.1 Tela

6HGH
798/#*RGLQ#$YHQXH
9DQLHU#+4&,#
*40#6*:
&DQDGi

40;33099606<69#+(VWDGRV#8QLGRV#H#&DQDGi,
7HO1=#+74;,#9;603544
)D[=#+74;,#9;6054:3
VXSSRUW#H[IR1FRP
ZZZ1H[IR1FRP

(;)2#(XURSD
&HQWUH#G·$IIDLUHV#/HV#0HW]
433/#UXH#$OEHUW#&DOPHWWH
:;686#-RX\0HQ0-RVDV/#)UDQFH

7HO1=#6604#67#96#33#53
)D[=#6604#67#98#<3#<6

Medidas de reflexão e
mensagens de estado

Reflexão mínima
detectável (modos
normal e UCAL) e

número de registro

Comprimento de onda 
de funcionamento

Operação de
armazenamento Modo consulta de dados

 A carga da bateria
NiCd está fraca

Recarregando através do
carregador-adaptador AC

Funções secundárias 
ativadas (shift + key)

Alimentação através do 
carregador-adaptador CA 

Alimentação NiCd

Alimentação 9 V 

Função anulação da 
reflexão ativada 

nm nm

RECALLSTORE

LOW BATTERY CHARGING SHIFT

AC

NiCd

9V

zero
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2.2 Teclado

2.3 Funções secundárias do teclado

1RWD= 3DUD#DWLYDU#XPD#IXQomR#VHFXQGiULD/#SUHVVLRQDU#R#ERWmR#s h i f t #H#HP#VHJXLGD#R
ERWmR#VRE#R#WH[WR#TXH#FRUUHVSRQGH#j#IXQomR#GHVHMDGD1

2.4 Conectores

3 FUNCIONAMENTO

3.1 Calibração

$VVHJXUDU0VH#TXH#D#SRUWD#ySWLFD#HVWi#EHP#SURWHJLGD#SHOD#FDSD#SURWHWRUD#DQWHV#GH#OLJDU
R#DSDUHOKR1#

$R#VHU#OLJDGR/#R#%570653$#UHDOL]D#DXWRPDWLFDPHQWH#XPD#FDOLEUDomR#SDUD#DQXODU#DV
GHFDODJHQV#HOpWULFDV#LQWHUQDV1#(VWH#SURFHGLPHQWR#GXUD#4#PLQXWR1#$#WHOD#DSUHVHQWD#D
PHQVDJHP#C A L #H#LQGLFD#R#FRPSULPHQWR#GH#RQGD#DWLYDGR1#1RV#PRGHORV#FXMD#IRQWH
HPLWH#D#GRLV#FRPSULPHQWRV#GH#RQGD/#DPERV#FRPSULPHQWRV#GH#RQGD#VmR

Ativa e desativa o aparelho

Diminui ou aumenta o
número de registro em modo

armazenar e recuperar Acessa as funções secundárias 
e permite sair de um programa 
ou de um modo

Permite selecionar o comprimento
de onda (apenas nos modelos a

dois comprimentos de onda)

Cancela a reflexão de fundo

Armazena uma medida 
de reflexão na memória 
interna do aparelho

Diminui ou aumenta o valor de reflexão
durante a calibração pelo usuário

Apresenta o conteúdo 
dos registros

Ativa ou desativa o modo de 
calibração pelo usuário

Ativa as funções 
secundárias do teclado

Ativa e desativa a
retro-iluminação da tela

Alimenta o aparelho
com corrente contínua e

recarrega a bateria
NiCd embutida

Porta óptica (com 
conector APC)
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FUNCIONAMENTO 4

DXWRPDWLFDPHQWH#FDOLEUDGRV#+PHVPR#VH#DSHQDV#XP#FRPSULPHQWR#GH#RQGD#DSDUHFH
QD#WHOD,1#$SyV#D#FDOLEUDomR/#R#DSDUHOKR#HVWi#SURQWR#SDUD#UHDOL]DU#PHGLGDV1

3.2 Teste preliminar

$#OLPSH]D#GRV#FRQHFWRUHV#p#H[WUHPDPHQWH#PXLWR#LPSRUWDQWH#SDUD#D#SUHFLVmR#GDV
PHGLGDV#GH#UHIOH[mR1#/LPSDU#VHPSUH#RV#MXPSHUV#GH#WHVWH#DQWHV#GH#HIHWXDU#FRQH[}HV1
3DUD#DVVHJXUDU0VH#TXH#RV#MXPSHUV#GH#WHVWH#HVWmR#HP#ERP#HVWDGR=#

41 /LJDU#R#DSDUHOKR#H#DJXDUGDU#TXH#D#FDOLEUDomR#DXWRPiWLFD#VH#WHUPLQH1

51 &RQHFWDU#R#MXPSHU#GH#WHVWH#KtEULGR#+IRUQHFLGR#FRP#R#DSDUHOKR,#j#SRUWD#ySWLFD1

61 2#IRWRGHWHFWRU#DSUHVHQWD#XPD#OHLWXUD#GH#047/:#G%#QR#FDVR#GH#FRQHFWRUHV#OLPSRV
H#SROLGRV1#6H#R#YDORU#DSUHVHQWDGR#p#LQIHULRU#D#049#G%/#OLPSDU#RV#FRQHFWRUHV#SDUD
DXPHQWDU#D#OHLWXUD#DWp#048#G%1

1RWD= 6H#D#OHLWXUD#p#LJXDO#RX#VXSHULRU#D#046#G%/#H[LVWH#SURYDYHOPHQWH#XP#SUREOHPD#GH
UHIOH[mR#QR#SULPHLUR#FRQHFWRU#GD#ILEUD1#&RQHFWDU#GH#QRYR#R#MXPSHU#GH#WHVWH1#6H
D#OHLWXUD#REWLGD#p#LJXDO#j#SUHFHGHQWH/#VXEVWLWXLU#R#MXPSHU#GH#WHVWH1

3.3 Terminação da fibra

6HJXLU#XP#GRV#GRLV#PpWRGRV#VHJXLQWHV#SDUD#´WHUPLQDUµ#XPD#ILEUD=

41 (QURODU#D#ILEUD#DR#UHGRU#GR#PDQGULP#IRUQHFLGR#FRP#R#DSDUHOKR#DWp#TXH#D#PHGLGD
GH#UHIOH[mR#QmR#DSUHVHQWH#DOWHUDo}HV#VLJQLILFDWLYDV#+SHOR#PHQRV#8#YROWDV#DR
UHGRU#GR#PDQGULP,1

51 7UDWDU#D#H[WUHPLGDGH#GD#ILEUD#FRP#JHO#FDVDGRU#GH#tQGLFH#+LQGH[#PDWFKLQJ#JHO,1

3.4 Procedimento de referência

3DUD#DVVHJXUDU#PHGLGDV#FRQILiYHLV#H#SUHFLVDV/#UHDOL]DU#R#SURFHGLPHQWR#VHJXLQWH#DQWHV
GH#FRPHoDU#RV#WHVWHV=

41 ´7HUPLQDUµ#D#ILEUD#DQWHV#GR#SRQWR#GH#WHVWH#WDO#FRPR#H[SOLFDGR#QD#6HomR 6161#2
DSDUHOKR#DSUHVHQWD#D#PHGLGD#GH#UHIOH[mR#SURGX]LGD#SHOR# MXPSHU#GH#WHVWH
KtEULGR1

51 3UHVVLRQDU#z e r o #SDUD#DQXODU#DV#UHIOH[}HV#SDUDVLWDV1#$#WHOD#DSUHVHQWD#R#PDUFDGRU
=(52#H/#DSyV#DOJXQV#VHJXQGRV/#R#DSDUHOKR#SUHSDUD0VH#SDUD#QRYDV#PHGLGDV1

61 'HVHQURODU#D#ILEUD#GR#PDQGULP#+RX#OLPSDU#D#H[WUHPLGDGH#GD#ILEUD,#DVVLP#TXH#R
DSDUHOKR#HVWHMD#GH#QRYR#SURQWR#SDUD#UHDOL]DU#PHGLGDV1#

1RWD= $#VHQVLELOLGDGH#GR#DSDUHOKR#SRGH#WHU#VLGR#DOWHUDGD#SRLV#IRL#FDOFXODGD#GH#QRYR
VHJXQGR#DV#UHIOH[}HV#SDUDVLWDV#H#RV#SDUkPHWURV#GR#DSDUHOKR1#$#VHQVLELOLGDGH
QRPLQDO#GR#DSDUHOKR#p#GH#0:3#G%1

Medida de reflexão (uma
linha pontilhada indica uma
medida de reflexão inferior

ao nível de sensibilidade
do aparelho)

Sensibilidade mínima

Comprimento de 
onda de operação

nm

AC

NiCd

9V

zero

dB
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3.5 Medida de reflexão (ORL)

3DUD#UHDOL]DU#XPD#PHGLGD#GH#UHIOH[mR#+SHUGD#GH#UHWRUQR#ySWLFR/#GR#LQJOrV#RSWLFDO
UHWXUQ#ORVV/#25/,/#FRQHFWDU#VLPSOHVPHQWH#R#%570653$#DR#HTXLSDPHQWR#D#VHU#WHVWDGR1
$# WHOD#GR#%570653$#DSUHVHQWD#R#QtYHO#GH#UHIOH[mR# WRWDO#GH# WRGR#R#VLVWHPD1#$
WHUPLQDomR#GD#ILEUD#QXP#SRQWR#HVSHFtILFR#HOLPLQD#D#UHIOH[mR#SURGX]LGD#DSyV#HVVH
PHVPR#SRQWR#GH#WHUPLQDomR1#2#%570653$#DSUHVHQWD#HQWmR#R#YDORU#GH#UHIOH[mR#HQWUH
R#SRQWR#GH#WHVWH#H#R#SRQWR#GH#WHUPLQDomR1

3.6 Medida de reflectância

3DUD#UHDOL]DU#PHGLGDV#GH#UHIOHFWkQFLD=

41 ,VRODU#R#FRPSRQHQWH#D#VHU#WHVWDGR1

51 &RQHFWDU#R#%570653$#DR#FRPSRQHQWH#D#VHU#WHVWDGR1

61 5HDOL]DU# XPD# ´WHUPLQDomR# GD# ILEUDµ# QR# SULPHLUR# PHWUR# GH# ILEUD# DQWHV# GR
FRPSRQHQWH#D#VHU#WHVWDGR#H#UHDOL]DU#XP#SURFHGLPHQWR#GH#UHIHUrQFLD1

71 5HDOL]DU#XPD#´WHUPLQDomR#GD#ILEUDµ# LPHGLDWDPHQWH#DSyV#R#FRPSRQHQWH#D#VHU
WHVWDGR1#2#YDORU#GH#UHIOH[mR#DSUHVHQWDGR#QD# WHOD#HQTXDQWR#D# ILEUD#HVWi
´WHUPLQDGDµ#FRUUHVSRQGH#j#UHIOHFWkQFLD#GR#FRPSRQHQWH#D#VHU#WHVWDGR1

3.7 Correção de uma medida

8PD#PHGLGD#GH#UHIOH[mR#DSHQDV#FRUUHVSRQGH#DR#YDORU#UHDO#GH#UHIOH[mR#VH#D#PHGLGD
p#UHDOL]DGD#LPHGLDWDPHQWH#DSyV#D#FRQH[mR#GR#%570653$#DR#FRPSRQHQWH#D#VHU
WHVWDGR1#6H#H[LVWHP#QXPHURVRV#FRQHFWRUHV#HQWUH#R#PHGLGRU#GH#UHIOH[mR#H#R
FRPSRQHQWH#D#VHU#WHVWDGR/#p#QHFHVViULR#OHYDU#HP#FRQVLGHUDomR#D#DWHQXDomR#GR#VLQDO1#

$#PHGLGD#UHDOL]DGD#GHYHULD#VHU#LGrQWLFD#DTXHOD#TXH#VHULD#UHDOL]DGD#VH#R#DFHVVR#GLUHWR
DR#GLVSRVLWLYR#D#VHU#WHVWDGR#IRVVH#SRVVtYHO1#3DUD#FRPSHQVDU#D#DWHQXDomR#SURGX]LGD
DQWHV#GR#SRQWR#GH#PHGLGD/#HP#DPERV#VHQWLGRV/#VXEWUDLU#GXDV#YH]HV#+XPD#SDUD#FDGD
GLUHomR,#D#SHUGD#WRWDO#GR#VLVWHPD#GD#OHLWXUD#DSUHVHQWDGD#QD#WHOD1#2#YDORU#UHDO#GD
UHIOH[mR#p#FDOFXODGR#GD#VHJXLQWH#PDQHLUD=#

5HIOH[mR#UHDO# #0HGLGD#GH#UHIOH[mR#0#5#[#+3HUGD#4#.#3HUGD#5#.111#.#3HUGD#Q,

3.8 Calibração pelo usuário

$#FDOLEUDomR#SHOR#XVXiULR#p#UHFRPHQGDGD#TXDQGR#H[LVWH#XP#UHIOHFWRU#GH#UHIHUrQFLD
FRQKHFLGR#TXH#FRPSHQVD#DV#SHUGDV#RFDVLRQDGDV#QR#SRQWR#GH#UHIHUrQFLD#ySWLFD#+R
SRQWR#TXH#SUHFHGH# LPHGLDWDPHQWH#R#GLVSRVLWLYR#D#VHU#WHVWDGR,1#2#UHIOHFWRU#GH
UHIHUrQFLD#p#QD#PDLRU#SDUWH#GRV#FDVRV#XP#FRQHFWRU#SODQR#H#SROLGR1#3DUD#UHDOL]DU#XPD
FDOLEUDomR=#

41 'HVFRQHFWDU# R# VLVWHPD# DQWHV# GR# SRQWR# GH#PHGLGD# H# LQVWDODU# R# UHIOHFWRU# GH
UHIHUrQFLD#FRQKHFLGR/#RX#XWLOL]DU#R#~OWLPR#FRQHFWRU#GD#ILEUD#FRPR#UHIHUrQFLD1

51 3UHVVLRQDU#s h i f t #H#HP#VHJXLGD#U S E R  C A L 1#SDUD#DWLYDU#R#PRGR#GH#FDOLEUDomR
SHOR#XVXiULR1#$#OHLWXUD#GH#UHIOH[mR#DSUHVHQWDGD#SLVFD#H#D#PHQVDJHP#8&$/
DSDUHFH#QD#WHOD1

61 8WLOL]DQGR#RV#ERW}HV# H# /#GHILQLU#R#YDORU#GH#UHIOH[mR#GR#UHIOHFWRU#GH
UHIHUrQFLD1
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FUNCIONAMENTO 6

71 3UHVVLRQDU z e r o #SDUD#UHJLVWUDU#R#YDORU#GH#UHIOH[mR/#RX s h i f t #SDUD#UHJUHVVDU#DR
PRGR#GH#PHGLGD#QRUPDO1#4XDQGR#VH#VHOHFLRQD#z e r o /#R#FDQWR#VXSHULRU
HVTXHUGR#GD# WHOD#DSUHVHQWD#HP#DOWHUQkQFLD#D#PHQVDJHP#8&$/#H#D
VHQVLELOLGDGH#PtQLPD#GR#DSDUHOKR/#SDUD#FRQILUPDU#TXH#D#FDOLEUDomR#GR#XVXiULR
IRL#HVWDEHOHFLGD1

81 &RQHFWDU#GH#QRYR#R#GLVSRVLWLYR#D#VHU#WHVWDGR#DR#PHGLGRU#GH#UHIOH[mR#FDOLEUDGR
SHOR#XVXiULR/# LQFOXLQGR#R# UHIOHFWRU#GH#UHIHUrQFLD1#$# OHLWXUD#GH#UHIOH[mR
DSUHVHQWDGD#LQGLFD#DJRUD#D#UHIOH[mR#UHDO1

91 3UHVVLRQDU#s h i f t #H#HP#VHJXLGD#U S E R  C A L . #SDUD#VDLU#GR#PRGR#GH#FDOLEUDomR
SHOR#XVXiULR1

3.9 Gestão dos dados

2#%570653$#FRPSRUWD#633#UHJLVWURV#SDUD#DUPD]HQDU#GDGRV/#QXPHUDGRV#GH#333#D
5<<1#2#FRPSULPHQWR#GH#RQGD#GH#RSHUDomR#H#R#Q~PHUR#GH#UHJLVWUR#VmR#DUPD]HQDGRV
QR#PHVPR#DUTXLYR#TXH#RV#UHVXOWDGRV#GH# WHVWH1#2V#UHVXOWDGRV#DUPD]HQDGRV
SHUPDQHFHP#QD#PHPyULD#GR#DSDUHOKR#DWp#VHUHP#VXEVWLWXtGRV#SRU#QRYDV#OHLWXUDV#RX
DWp#TXH#VHMDP#DSDJDGRV#DWUDYpV#GD#IXQomR#(5$6(1

1RWD= $V#PHGLGDV#DUPD]HQDGDV#QmR#VmR#DIHWDGDV#TXDQGR#VH#DSDJD#R#DSDUHOKR1

3.10 Armazenamento de leituras

3DUD#DUPD]HQDU#XPD#PHGLGD=

41 3UHVVLRQDU#s t o r e 1#2#%570653$#DSUHVHQWD#R#Q~PHUR#GH#UHJLVWUR/#R#FRPSULPHQWR
GH#RQGD#GH#RSHUDomR#H#D#LQGLFDomR#6725(1

51 8WLOL]DU# DV# IOHFKDV H SDUD# VHOHFLRQDU# RXWUR# Q~PHUR# GH# UHJLVWUR# H
SUHVVLRQDU#s t o r e #SDUD#FRQILUPDU#R#DUPD]HQDPHQWR1#3DUD#VDLU#VHP#DUPD]HQDU
D#OHLWXUD#SUHVVLRQDU#s h i f t 1#$SyV#R#DUPD]HQDPHQWR#GRV#GDGRV/#R#DSDUHOKR
UHJUHVVD#DXWRPDWLFDPHQWH#DR#PRGR#GH#PHGLGD1

3.11 Consulta de leituras

3DUD#FRQVXOWDU#XPD#PHGLGD#DUPD]HQDGD=

41 3UHVVLRQDU# s h i f t # H# HP# VHJXLGD# R E C A L L 1# $# WHOD# DSUHVHQWD# D# LQGLFDomR
5(&$//#H#R#FRQWH~GR#GH#XP#UHJLVWUR#GH#DUPD]HQDPHQWR/#RX#VHMD#D#PHGLGD
GH#UHIOH[mR/#R#FRPSULPHQWR#GH#RQGD#H#R#Q~PHUR#GH#UHJLVWUR1#

51 3UHVVLRQDU# RX SDUD#DSUHVHQWDU#RV#UHJLVWURV#DGMDFHQWHV1

61 3UHVVLRQDU#s h i f t #SDUD#VDLU#GD#IXQomR#GH#UHFXSHUDomR#GH#OHLWXUDV1

3.12 Apagamento de medidas

e#SRVVtYHO#DSDJDU#XPD#PHGLGD#DUPD]HQDQGR#RXWUD#PHGLGD#QR#PHVPR#UHJLVWUR1#3DUD
DSDJDU#DR#PHVPR#WHPSR#WRGDV#DV#PHGLGDV#DUPD]HQDGDV#QD#PHPyULD#GR#DSDUHOKR=#

41 3UHVVLRQDU#s t o r e #SDUD#DWLYDU#R#PRGR#GH#DUPD]HQDPHQWR1

51 3UHVVLRQDU# RX SDUD#DWLQJLU#R#UHJLVWUR#DQWHV#GH#333#RX#DSyV#5<<1#$
WHOD#DSUHVHQWD#DV#LQGLFDo}HV#6725(#H#(5$6(1
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BRT-320A 7

61 3UHVVLRQDU# s t o r e # SDUD# FRQILUPDU# D# VHOHomR# H# DSDJDU# WRGRV# RV# UHJLVWURV1# $
LQGLFDomR#6725( # GHVDSDUHFH#H#R#DSDUHOKR#UHJUHVVD#DR#PRGR#GH#PHGLGD
DSyV#R#DSDJDPHQWR#GRV#UHJLVWURV1#3DUD#VDLU#VHP#DSDJDU#RV#UHJLVWURV/#SUHVVLRQDU
s h i f t 1

4 MANUTENÇÃO

4.1 Recarga da bateria NiCd

2#LQGLFDGRU#/2:#%$77(5<#DFHQGH0VH#TXDQGR#R#DSDUHOKR#SiUD#GH#VHU#DOLPHQWDGR
SHOD#EDWHULD#1L&G#H#FRPHoD#D#VHU#DOLPHQWDGR#SHOD#EDWHULD#DOFDOLQDV#GH#<#91#3DUD
UHFDUUHJDU#D#EDWHULD#1L&G/#OLJDU#R#FDUUHJDGRU0DGDSWDGRU#&$#j#WRPDGD#GH#DOLPHQWDomR
GR#DSDUHOKR1#2#FLFOR#GH#FDUJD#GXUD#DSUR[LPDGDPHQWH#47#KRUDV1#$#EDWHULD#1L&G#GHYH
VHU#UHFDUUHJDGD#D#XPD#WHPSHUDWXUD#DPELHQWH1#3DUD#SURORQJDU#D#GXUDomR#GH#YLGD#GH
XPD#EDWHULD#1L&G/#HVSHUDU#DWp#TXH#R#VHX#QtYHO#GH#FDUJD#HVWHMD#R#PDLV#EDL[R#SRVVtYHO
DQWHV#GH#OLJDU#R#FDUUHJDGRU0DGDSWDGRU#&$1

4.2 Substituição da bateria alcalina de 9 V

3DUD#VXEVWLWXLU#D#EDWHULD#DOFDOLQD#GH#<#9=

41 'HVOLJDU#R#DSDUHOKR#H#UHWLUi0OR#GR#HVWRMR#GH#SURWHomR1

51 $EULU#R#FRPSDUWLPHQWR#GD#EDWHULD/#VLWXDGR#QD#SDUWH#WUDVHLUD#GR#DSDUHOKR1

61 6XEVWLWXLU#D#EDWHULD#DOFDOLQD/#DVVHJXUDQGR0VH#GH#UHVSHLWDU#D#SRODULGDGH1

71 )HFKDU# R# FRPSDUWLPHQWR# GD# EDWHULD# H# FRORFDU# R# DSDUHOKR# GHQWUR# GR# HVWRMR
SURWHWRU1

4.3 Limpeza da porta óptica

2#PHGLGRU#GH#UHIOH[mR#%570653$#DSHQDV#QHFHVVLWD#XP#PtQLPR#GH#PDQXWHQomR1#1R
HQWDQWR/#R#DSDUHOKR#FRPSRUWD#FRPSRQHQWHV#HOHWU{QLFRV#H#ySWLFRV#IUiJHLV1#/RJR/#GHYH
VHU#VHPSUH#PDQLSXODGR#FXLGDGRVDPHQWH#H#TXDQGR#QmR#p#XWLOL]DGR#GHYH#VHU
JXDUGDGR#GHQWUR#GD#VXD#PDOHWD#GH#WUDQVSRUWH1#

3DUD#LPSHGLU#D#DFXPXODomR#GH#VXMHLUD/#DSDUDIXVDU#VHPSUH#D#FDSD#SURWHWRUD#QD#SRUWD
ySWLFD#TXDQGR#R#DSDUHOKR#QmR#HVWi#D#VHU#XWLOL]DGR1#/LPSDU#D#SRUWD#ySWLFD#FRP#XP
FRWRQHWH#VHP#SHO~FLD#PHUJXOKDGR#HP#iOFRRO#LVRSURStOLFR#+SXUR#D#<;(#RX#PDLV,1
6HFDU#HP#VHJXLGD#FRP#DU#FRPSULPLGR#H#LVHQWR#GH#SDUWtFXODV1

4.4 Recalibração pelo fabricante

$#(;)2#UHFRPHQGD#GH#GHYROYHU#R#%570653$#j#IiEULFD#XPD#YH]#SRU#DQR#SDUD#VHU
UHFDOLEUDGR1
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MANUTENÇÃO 8

5 GARANTIA

(;)2#(QJHQKDULD#(OHWUR0ÐSWLFD#,QF1/#JDUDQWH#R#DSDUHOKR#FRQWUD#GHIHLWRV#GH#IDEULFDomR
H#GH#PmR0GH0REUD#GXUDQWH#XP#DQR#D#SDUWLU#GD#GDWD#GH#H[SHGLomR#RULJLQDO1#(;)2
JDUDQWH#LJXDOPHQWH#TXH#R#DSDUHOKR#H[HFXWDUi#DV#HVSHFLILFDo}HV#FRUUHVSRQGHQWHV#HP
FRQGLo}HV#QRUPDLV#GH#XWLOL]DomR1

6H#XP#SURGXWR#VH#UHYHODU#GHIHLWXRVR#GXUDQWH#R#SHUtRGR#GH#JDUDQWLD/#D#(;)2/#VH#DVVLP
R#MXOJDU#QHFHVViULR/#SRGHUi#UHSDUi0OR/#VXEVWLWXL0OR#RX#HPLWLU#XP#FUpGLWR#HTXLYDOHQWH1#$
JDUDQWLD#LQFOXL#LJXDOPHQWH/#FDVR#VHMD#QHFHVViULR/#D#UHFDOLEUDomR#GR#DSDUHOKR1#

#$#JDUDQWLD#SRGH#WRUQDU0VH#QXOD#H#VHU#GHVWLWXtGD#DQWHV#GR#WHUPR#VH#R#DSDUHOKR#WLYHU#VLGR
DOWHUDGR/#UHSDUDGR#RX#PDQLSXODGR#SRU#LQGLYtGXRV#QmR#DXWRUL]DGRV#RX#SRU#SHVVRDO
DOKHLR#j#(;)2/#VH#R#DGHVLYR#GD#JDUDQWLD#RX#RV#SDUDIXVRV#GD#FDL[D#WLYHUHP#VLGR
UHPRYLGRV/#VH#R#Q~PHUR#GH#VpULH#GR#HTXLSDPHQWR#WLYHU#VLGR#DOWHUDGR/#DSDJDGR#RX
UHPRYLGR#H#VH#R#DSDUHOKR# WLYHU#VLGR#XVDGR# LQFRUUHWDPHQWH/#DEDQGRQDGR#RX
DFLGHQWDOPHQWH#GDQLILFDGR1

(67$#*$5$17,$#$18/$#(#68%67,78,#72'$6#2875$6#*$5$17,$6#(;3/Ì&,7$6/
,03/Ì&,7$6#28#(67$787É5,$6/# ,1&/8,1'2#*$5$17,$6# # # ,03/Ì&,7$6#'(
48$/,'$'(#'(#&20(5&,$/,=$d®2#(#,'21(,'$'(#(#$#$'$37$d®2#3$5$#),16
3$57,&8/$5(61#(0#1(1+80$#2&$6,®2#32'(5É#(;)2#6(5#&216,'(5$'$
5(63216É9(/#325#'$126#(63(&,$,6/#$&,'(17$,6#28#'(5,9$'26#'2#8621

(;)2#QmR#DVVXPH#D#UHVSRQVDELOLGDGH#SRU#GDQRV#FDXVDGRV#D#RXWURV#SURGXWRV#GHYLGR
j#XWLOL]DomR#GH#VHXV#DSDUHOKRV1

(;)2#FRQVHUYD#R#GLUHLWR#GH#PRGLILFDU#VHXV#SURGXWRV/#VHP#FRQWUDLU#TXDOTXHU
REULJDomR#GH#ID]HU#PRGLILFDo}HV#D#XQLGDGHV#Mi#YHQGLGDV1#$#JDUDQWLD#QmR#VH#DSOLFD#RV
DFHVVyULRV#XVDGRV#FRP#RV#SURGXWRV#GD#(;)21

(;)2#FHUWLILFD#TXH#R#DSDUHOKR#FXPSULD#FRP#DV#HVSHFLILFDo}HV#SXEOLFDGDV#QR
PRPHQWR#GH#VXD#VDtGD#GD#IiEULFD1

3DUD#REWHU#PDQXWHQomR#RX#UHSDUDomR#GH#TXDOTXHU#DSDUHOKR/#FRQWDWDU#R#*UXSR
DVVLVWrQFLD#WpFQLFD#GD#(;)21#1XQFD#GHYROYHU#XP#DSDUHOKR#RX#XP#DFHVVyULR#j#(;)2
VHP#XP#Q~PHUR#GH#$XWRUL]DomR#GH#5HWRUQR#GD#0HUFDGRULD#+50$,1
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'LHVHV#+DQGEXFK#LVW#XUKHEHUUHFKWOLFK#JHVFK�W]W1#2KQH#DXVGU�FNOL0
FKH# VFKULIWOLFKH# (UODXEQLV# GHU# )LUPD# # (;)2# GDUI# NHLQ# 7HLO# GLHVHV
+DQGEXFKV#I�U#LUJHQGZHOFKH#=ZHFNH#RGHU#LQ#LUJHQGHLQHU#)RUP#PLW
LUJHQGZHOFKHQ# 0LWWHOQ/# HOHNWURQLVFK# RGHU# PHFKDQLVFK/# PLWWHOV
)RWRNRSLH/# GXUFK# $XI]HLFKQXQJ# RGHU# PLW# ,QIRUPDWLRQVVSHLFKH0
UXQJV0# XQG# ,QIRUPDWLRQVZLHGHUJHZLQQXQJV06\VWHPHQ# UHSURGX0
]LHUW#RGHU#�EHUWUDJHQ#ZHUGHQ1

'LH#YRQ#(;)2#�EHUEUDFKWHQ# ,QIRUPDWLRQHQ#VLQG# LQ#GHU#5HJHO#YHU0
VWlQGOLFK#XQG#]XYHUOlVVLJ1#(;)2#�EHUQLPPW# MHGRFK#NHLQH#9HUDQW0
ZRUWXQJ# I�U# GLH# %HQXW]XQJ# GLHVHU# ,QIRUPDWLRQHQ/# I�U
3DWHQWYHUOHW]XQJHQ#MHJOLFKHU#$UW#XQG#$QVSUXFKVUHFKWH#GULWWHU#3HUVR0
QHQ/#GLH#GXUFK#GLH#%HQXW]XQJ#GLHVHU#,QIRUPDWLRQHQ#HQWVWHKHQ#N|Q0
QHQ1

(;)2V# &RPPHUFH# DQG# *RYHUQPHQW# (QWLWLHV0+&$*(,# &RGH# XQWHU
GHU# 1RUWK# $WODQWLF# 7UHDW\# 2UJDQL]DWLRQ# +1$72,# HQWVSULFKW# GHP
&RGH#3/;&61

'LH# KLHULQ# HQWKDOWHQHQ# ,QIRUPDWLRQHQ# JHOWHQ# YRUEHKDOWOLFK# bQGH0
UXQJHQ#RKQH#ZHLWHUHQ#$QN�QGLJXQJHQ1

�#4<<;#(;)2#(OHFWUR02SWLFDO#(QJLQHHULQJ#,QF1

:|UWHU/#GLH#EHL#(;)2#DOV#HLQJHWUDJHQH#:DUHQ]HLFKHQ#JHOWHQ/#VLQG
LQ#GHU#YRUOLHJHQGHQ#%HWULHEVDQOHLWXQJ#HQWVSUHFKHQG#JHNHQQ]HLFK0
QHW1# 'LH# # .HQQ]HLFKQXQJ# RGHU# 1LFKWNHQQ]HLFKQXQJ# EHHLQIOX�W
MHGRFK# LQ# NHLQHU#:HLVH# GHQ# UHFKWOLFKHQ# 6WDWXV# GLHVHV#:DUHQ]HL0
FKHQV1
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INFORMATION ZUR ZERTIFIZIERUNG

)1&1&1#%(187=(5,1)250$7,21

*HPl�#$EVFKQLWW#48#GHU#)&&0%HVWLPPXQJHQ#HQWVSULFKW#GLHVHV#*HUlW#QDFK#3U�IXQJ
GHQ# *UHQ]ZHUWHQ# HLQHV# 'LJLWDOJHUlWHV# GHU# .ODVVH# %1# 'LHVH# *UHQ]ZHUWH# ELHWHQ
DXVUHLFKHQGHQ#6FKXW]#JHJHQ#VFKlGOLFKH#(LQZLUNXQJHQ#EHL#$XIVWHOOXQJ#GHV#*HUlWHV
LP# :RKQEHUHLFK1# 'LHVHV# *HUlW# NDQQ# KRFKIUHTXHQWH# 6LJQDOH# LP# 5DGLREHUHLFK
DXVVHQGHQ1# :LUG# GDV# *HUlW# QLFKW# JHPl�# GHU# %HWULHEVDQOHLWXQJ# DXIJHVWHOOW# XQG
EHWULHEHQ/# NDQQ# HV# ]X# %HHLQWUlFKWLJXQJHQ# GHV# )XQNYHUNHKUV# NRPPHQ1# 'LHVH
6W|UXQJHQ#N|QQHQ#HEHQVR#EHL#HLQHU#LQGLYLGXHOOHQ#$XIVWHOOXQJ#GHV#*HUlWHV#DXIWUHWHQ1
6ROOWH#GDV#*HUlW# 6W|UXQJHQ# EHL#5DGLR0#RGHU# )HUQVHKHPSIlQJHQ#KHUYRUUXIHQ# +HLQH
hEHUSU�IXQJ#NDQQ#GXUFK#GDV#(LQ0#XQG#$XVVFKDOWHQ#GHV#*HUlWHV#HUIROJHQ,/#ZLUG#YRP
$QZHQGHU#HUZDUWHW/#GLHVH#GXUFK#HLQH#RGHU#PHKUHUH#GHU#IROJHQGHQ#0D�QDKPHQ#]X
EHVHLWLJHQ=

� 5LFKWHQ#6LH#GLH#(PSIDQJVDQWHQQH#XP#E]Z1#YHUOHJHQ#6LH#GLHVH1#

� 9HUJU|�HUQ#6LH#GHQ#$EVWDQG#]ZLVFKHQ##(LQKHLW#XQG#(PSIDQJVJHUlW1

� 6FKOLH�HQ#6LH#GDV#*HUlW#DQ#HLQH#6WHFNGRVH#PLW#HLQHP#DQGHUHQ#6WURPNUHLV#DOV
GDV#(PSIDQJVJHUlW#DQ1#

� :HQGHQ# 6LH# VLFK# EHL# 3UREOHPHQ# DQ# HLQHQ# DXWKRULVLHUWHQ# 5DGLR0# XQG
)HUQVHKKDQGHO1

WARNUNG

bQGHUXQJHQ# RGHU# 0RGLILNDWLRQHQ# DP# *HUlW# RKQH# YRUKHULJH# DXVGU�FNOLFKH
(UODXEQLV#YRQ#(;)2#N|QQHQ#GD]X#I�KUHQ/#GD�#GHU#$QZHQGHU#GLH#(UODXEQLV#]XP
UHFKWPl�LJHQ#%HWULHE#GHV#*HUlWHV#YHUOLHUW1##

81$%+b1*,*(#/$%2535h)81*

'LHVHV#*HUlW#XQWHUOLHJW#HLQHU#H[WHQVLYHQ#úø0=HUWLILNDWVSU�IXQJ/#GLH#LQWHUQ#YRQ#(;)2
XQG# H[WHUQ# YRQ# HLQHP# XQDEKlQJLJHQ# 6SH]LDOODERU# DXVJHI�KUW# ZXUGH1# $OOH
(LJQXQJVSU�IXQJHQ#ZXUGHQ#EHL#(;)2#GXUFKJHI�KUW># DOOH#(QGSU�IXQJHQ#EHL#8OWUD0
7HFK# (QJLQHHULQJ# /DEV# ,QF1/# HLQHP# DQHUNDQQWHQ# /DERUDWRULXP# LQ# 0LVVLVVDXJD/
.DQDGD1# 'LHV# JDUDQWLHUW# XQHLQJHVFKUlQNWH# 2EMHNWLYLWlW# XQG# 9HUELQGOLFKNHLW# DOOHU
7HVWHUJHEQLVVH1

ú�%(187=(5,1)250$7,21

'LHVHV#*HUlW#ZXUGH#QDFK#GHQ#9RUVFKULIWHQ#I�U#'LJLWDOJHUlWH#GHU#.ODVVH#%#JHSU�IW1#(V
HUI�OOW#DOOH#9RUVFKULIWHQ#I�U#GLHVH#*HUlWHNDWHJRULH1#6LHKH#DXFK#.RQIRUPLWlWVHUNOlUXQJ1#
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BRT-320A 1

1 ALLGEMEINES

1.1 Geräteinspektion

'HU#/LHIHUXPIDQJ#GHV##)270<3$#XPID�W#GLH#IROJHQGHQ#.RPSRQHQWHQ=

� +\EULG00H�NDEHO

� ]ZHL#<09#$ONDOL0%DWWHULHQ

� $NNX0/DGHJHUlW

� 39&06FKXW]KROVWHU#XQG#6FKXOWHUULHPHQ

� 0DQGUHO

� *DUDQWLHNDUWH#

� %HWULHEVDQOHLWXQJ

� 4XDOLWlWV]HUWLILNDW

� .RQIRUPLWlWVHUNOlUXQJ

� 7UDJHNRIIHU

'LHVHV#*HUlW#ZXUGH#YRU#GHP#9HUVDQG#HLQHU#XPIDVVHQGHQ#3U�IXQJ#XQWHU]RJHQ1
,QIRUPLHUHQ#6LH#XQYHU]�JOLFK#(;)2/#ZHQQ#HV#ZlKUHQG#GHV#7UDQVSRUWV#]X#HLQHU
%HVFKlGLJXQJ#GHV#*HUlWHV#JHNRPPHQ#LVW#E]Z1#7HLOH#GHU#$XVU�VWXQJ#IHKOHQ1#

1.2 Transport und Lagerung

6R#YHUPHLGHQ#6LH#P|JOLFKH#6FKlGHQ#DP#*HUlW=

� 9HUZHQGHQ#6LH#I�U#GHQ#7UDQVSRUW#GHV#*HUlWHV#GLH#2ULJLQDOYHUSDFNXQJ>

� 6WHOOHQ#6LH#GDV#*HUlW#DQ#HLQHP#VDXEHUHQ#2UW#EHL#=LPPHUWHPSHUDWXU#DXI>

� 9HUPHLGHQ#6LH#KRKH#/XIWIHXFKWLJNHLW#XQG#7HPSHUDWXUVFKZDQNXQJHQ/#GLUHNWHV
6RQQHQOLFKW#XQG#PHFKDQLVFKH#6WR�EHODVWXQJHQ1

1.3 Sicherheitsinformationen

:HQQ#GDV#*HUlW#PLW#HLQHU#/DVHUTXHOOH#NRQILJXULHUW# LVW/#YHUZHQGHW#GDV#*HUlW
+DOEOHLWHUGLRGHQODVHU#JHPl�#GHU#)'$01RUP#54&)5#4373143#XQG#4373144#&ODVV#,#ODVHU
SURGXFWV1#%LWWH#EHDFKWHQ#6LH#GLH#IROJHQGHQ#6LFKHUKHLWVYRUNHKUXQJHQ=

� 1LFKW#GLUHNW#LQ#GHQ#/DVHUVWUDKO#VHKHQ#E]Z1#PLW#+LOIH#HLQHV#RSWLVFKHQ#,QVWUXPHQWV
ZLH#HLQHU#/LQVH#RGHU#HLQHP#6SLHJHO1#

� (V#ZLUG# HPSIRKOHQ/# HLQHQ#0LQGHVWDEVWDQG# YRQ# 53# FP# +;# LQ,# ]ZLVFKHQ# GHP
$QZHQGHU#+$XJH,#XQG#/DVHUVWUDKO#HLQ]XKDOWHQ1

1.4 1310/1550 nm Laserspezifikationen

RSWLVFKH#'XUFKVFKQLWWVOHLVWXQJ#+PD[LPXP, !533#µ:#+0:#G%P,

RSWLVFKH#/HLVWXQJ#+PD[LPXP, ?5#P:#+6#G%P,

8QJHQDXLJNHLW#GHU#RSWLVFKHQ#/HLVWXQJ �8(
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GERÄTEBESCHREIBUNG 2

WARNUNG

:HUGHQ#DQGHUH#9RUJlQJH#DOV#GLH#YRQ#GHQ#KLHULQ#JHVFKLOGHUWHQ#DXVJHI�KUW/#NDQQ#HV
]XP#$XVWULWW#YRQ#OHEHQVJHIlKUOLFKHU#/DVHUVWUDKOXQJ#NRPPHQ1#

1.5 Kundendienst

8QVHU#WHFKQLVFKHU#.XQGHQGLHQVW#LVW#YRQ#0RQWDJ#ELV#)UHLWDJ#YRQ#:163#8KU#ELV#53133#8KU
QRUGDPHULNDQLVFKHU#=HLW#+2VW,#]X#HUUHLFKHQ1

2 GERÄTEBESCHREIBUNG

'DV#%570653$#LVW#HLQ#UREXVWHV#2SWLVFKHV#5HIOH[LRQV00H�JHUlW#LQ#+DQGDXVI�KUXQJ/
GDV#PLW#HLQHU#HLQHU#RGHU#]ZHL#WKHUPLVFK#JHN�KOWHQ#/DVHUZHOOHQOlQJHQ#+4643
XQG2RGHU# 4883#QP,#NRQILJXULHUW# LVW1#'DV#*HUlW# I�KUW#GLUHNWH#RGHU# LVROLHUWH
5�FNUHIOH[LRQV00HVVXQJHQ#YRQ#]1%1#6WHFNHUQ/#.RPSRQHQWHQ#RGHU#)DVHUDEVFKQLWWHQ
GXUFK1#

'HU#%HWULHE#GHV#%570653$#HUIROJW#GXUFK#GLH# LQWHJULHUWHQ#1L&G0$NNXV/#GLH
<090$ONDOL0%DWWHULH#RGHU#GDV#$NNX0/DGHJHUlW1#'LH#$ONDOL0%DWWHULH#�EHUQLPPW#GLH
DXWRPDWLVFKH#6WURPYHUVRUJXQJ/#ZHQQ#GLH#1L&G0$NNXV#OHHU#VLQG1

2.1 Anzeige

+DXSWVLW]
798#*RGLQ#$YHQXH
9DQLHU/#4XpEHF
*40#6*:#.DQDGD

40;33099606<69#+86$#)#.DQDGD,
7HO1=#+74;,#9;603544
)D[=#+74;,#9;6054:3
VXSSRUW#H[IR1FRP
ZZZ1H[IR1FRP

(;)2#(XURSD
&HQWUH#G·$IIDLUHV#/HV#0HW]
433/#UXH#$OEHUW#&DOPHWWH
:;686#-RX\0HQ0-RVDV/#)UDQNUHLFK

7HO1=#6604#67#96#33#53
)D[=#6604#67#98#<3#<6

nm nm

RECALLSTORE

LOW BATTERY CHARGING SHIFT

AC

NiCd

9V

zero

Anzeige der Rückre-
flexion, Meldungen

Minimale messbare
Rückreflexon (im Normal-

und  UCAL- Modus)

Betriebswellenlänge

Speicherbetrieb Wiederaufruf-Modus

schwache NiCd-Akkus

Betrieb Akku-Ladegerät 

Aktiviert die Zweitfunktion 
(shift + key)

Betrieb Akku-Ladegerät

Betrieb NiCd-Akkus

9-V-Batteriebetrieb

Löschung der 
Rückreflexion aktiviert
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BRT-320A 3

2.2 Tastatur

2.3 Zweitfunktion der Tastatur

$QPHUNXQJ= #'U�FNHQ#6LH#GLH#7DVWH#s h i f t  XQG#DQVFKOLH�HQG#GLH#JHZ�QVFKWH#7DVWH/
XP#=XJULII#DXI#GLH#=ZHLWIXQNWLRQ#]X#HUKDOWHQ1#

2.4 Anschlüsse

3 BETRIEB

3.1 Kalibrierung

6WHOOHQ#6LH#]XQlFKVW#VLFKHU/#GD�#6LH#GLH#6FKXW]NDSSH#DXI#GHQ#'HWHNWRUDQVFKOX�
JHVFKUDXEW#KDEHQ1

1DFK#(LQVFKDOWHQ#GHV#*HUlWHV#I�KUW#GDV#*HUlW#HLQHQ#DXWRPDWLVFKHQ#1XOODEJOHLFK
GXUFK1#'LHVHU#9RUJDQJ#GDXHUW#FD1#HLQH#0LQXWH1#'DV#*HUlW#JOHLFKW#KLHUEHL#LQWHUQH

Schaltet Gerät ein / aus

Wechselt ins nächstuntere/ -höhere Regis-
ter im Speicher- und Wiederaufrufmodus Nimmt Zugriff auf die 

Zweitfunktion bzw. schließt ein 
Programm oder eine Option

Wechselt die Wellenlänge (bei Geräten
mit zwei Wellenlängen)

Löscht die überschüssige ORL

Speichert den 
ORL-Wert

Verringert oder erhöht die Rückreflexion
während der Kalibrierung

Ruft ORL-Meßwerte auf

Aktiviert oder deaktiviert Anwenderkalibrierung

Nimmt Zugriff auf 
die Zweitfunktionen 
der Tastatur

Aktiviert und deaktiviert die
Hintergrundbeleuchtung

Versorgt das Gerät mit
Gleichstrom und lädt die

NiCd-Akkus auf

Optischer Anschluß 
(mit APC-Anschluß)
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BETRIEB 4

$EZHLFKXQJHQ#DXV/#GLH#]X#XQJHQDXHQ#0H�HUJHEQLVVHQ#I�KUHQ#N|QQWHQ1#$XI#GHU
$Q]HLJH#HUVFKHLQW# MHW]W#GHU#6FKULIW]XJ#C A L #]XVDPPHQ#PLW#GHU#DNWXHOOHQ
%HWULHEVZHOOHQOlQJH1#

:HQQ#GDV#%570653$#PLW#]ZHL#:HOOHQOlQJHQ#NRQILJXULHUW#LVW/#ZLUG#GHU#1XOODEJOHLFK
DXWRPDWLVFK #DQ #EHLGHQ#:HOOHQOlQJHQ #GXUFKJHI�KUW 1#'DV #*HUlW #ZHFKVHOW
DQVFKOLH�HQG#ZLHGHU#LQ#GHQ#0H�PRGXV#+VLHKH#QDFKVWHKHQGH#$Q]HLJH,1#

3.2 Vor dem Testen

)�U#HLQH#SUl]LVH#5�FNUHIOH[LRQV00HVVXQJ#LVW#HV#lX�HUVW#ZLFKWLJ/#GD�#GLH#$QVFKO�VVH
VDXEHU#VLQG1#5HLQLJHQ#6LH#]XQlFKVW#GLH#0H�NDEHO/#EHYRU#6LH#GLHVH#DQVFKOLHVVHQ1#6R
�EHUSU�IHQ#6LH#GLH#%HVFKDIIHQKHLW#GHU#0H�NDEHO=

41 6FKDOWHQ#6LH#GDV#*HUlW#HLQ#XQG#ZDUWHQ#6LH#ELV#GLH#.DOLEULHUXQJ#EHHQGHW#LVW1

51 6FKOLH�HQ#6LH#GDV#PLWJHOLHIHUWH#0H�NDEHO#DQ#GHQ#RSWLVFKHQ#$QVFKOX�#DQ1

61 :HQQ#GLH#$QVFKO�VVH#VDXEHU#VLQG/#PL�W#GHU#3KRWRGHWHNWRU# 047/:#G%1#:LUG#HLQ
:HUW#XQWHU#049#G%#DQJH]HLJW/#UHLQLJHQ#6LH#GLH#$QVFKO�VVH/#ELV#VLFK#GHU#:HUW#DXI
048#G%##HUK|KW1

$QPHUNXQJ=(LQ# 0H�ZHUW# YRQ# 046# G%# RGHU# K|KHU# ZHLVW# DXI# HLQH# 5HIOH[LRQ# DP
)URQW0HQG06WHFNHU#KLQ1#6FKOLH�HQ#6LH#GLH#0H�NDEHO#HUQHXW#DQ1#%OHLEW#GDV
(UJHEQLV#XQYHUlQGHUW/#WDXVFKHQ#6LH#GDV#0H�NDEHO#DXV1#

3.3 Faserabschluß

=XP#)DVHUDEVFKOX�#N|QQHQ#6LH#HLQHU#GHU#IROJHQGHQ#0HWKRGHQ#ZlKOHQ=

41 :LFNHOQ#6LH#GLH#)DVHU#PLQGHVWHQV#I�QIPDO#XP#GDV#PLWJHOLHIHUWH#0DQGUHO/#ELV#GDV
*HUlW#NHLQH#JU|�HUHQ#$EZHLFKXQJHQ#GHU#25/00HVVXQJ#PHKU#DQ]HLJW1#

51 %HKDQGHOQ#6LH#GDV#)DVHUHQGH#PLW#HLQHP#*HO#PLW#DQJHSD�WHU#%UHFK]DKO/#XP#GLH
5HIOH[LRQHQ#]X#XQWHUGU�FNHQ1

3.4 Referenznahme

8P#SUl]LVH#XQG#]XYHUOlVVLJH#0H�HUJHEQLVVH#]X#JHZlKUOHLVWHQ/#VROOWH#YRU#MHGHP
7HVWHQ#GLH#QDFKIROJHQGH#5HIHUHQ]QDKPH#GXUFKJHI�KUW#ZHUGHQ=

41 6FKOLH�HQ#6LH/#ZLH#REHQ#EHVFKULHEHQ/#GDV#)DVHUHQGH#YRU#GHP#0H�SXQNW#DE1#'DV
*HUlW#]HLJW#MHW]W#OHGLJOLFK#GLH#25/#GHV#+\EULG00H�NDEHOV#DQ1#

51 'U�FNHQ#6LH#z e r o /#XP#GLH#25/#GHV#0H�NDEHOV#]X#HOLPLQLHUHQ1#(V#HUVFKHLQW#GHU
Z E R O 00DUNHU#DXI#GHU#$Q]HLJH1#'DV#*HUlW#EHQ|WLJW#MHW]W#HLQLJH#6HNXQGHQ/#XP
]XU�FN#]XU#6WDQGDUGDQ]HLJH#]X#ZHFKVHOQ1#

61 :LFNHOQ#6LH#GLH#)DVHU#ZLHGHU#YRP#0DQGUHO#+RGHU#UHLQLJHQ#6LH#GDV#)DVHUHQGH,1#

Anzeige der Rückreflexion
(eine gestrichelte Linie weist
auf einen Wert unterhalb der

Geräte-empfindlichkeit hin)

Mindestempfindlichkeit

Betriebs- 
wellenlänge

nm

AC

NiCd

9V

zero

dB
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BRT-320A 5

$QPHUNXQJ=#'LH#(PSILQGOLFKNHLW#GHV#0H�JHUlWHV#NDQQ#VLFK#ZlKUHQG#GHU#3UR]HGXU
YHUlQGHUQ/#GD#VLH#VLFK#GHU#KRKHQ#5�FNIOX�GlPSIXQJ#XQG#GHQ
0H�SDUDPHWHUQ#DQSD�W1#'LH#(PSILQGOLFKNHLW#LVW#QRPLQDO#0:3G%1#

3.5 Messen der optischen Rückflußdämpfung (ORL)

6WHOOHQ#6LH#HLQH#9HUELQGXQJ#]ZLVFKHQ#%570653$#XQG#GHP#3U�IOLQJ#KHU1#'LH#$Q]HLJH
]HLJW#MHW]W#GLH#5�FNUHIOH[LRQ#GHV#3U�IOLQJV#DQ1#'HU#)DVHUDEVFKOX�#DQ#HLQHU#EHVWLPPWHQ
6WHOOH#GHU#)DVHU#EHZLUNW/#GD�#GLH#5�FNUHIOH[LRQ#DE#GHP#3XQNW#GHV#$EVFKOXVVHV
HOLPLQLHUW#ZLUG1# #(V#ZLUG#QXU#GLH#25/#]ZLVFKHQ#GHP#7HVWSXQNW#XQG#GHP
)DVHUDEVFKOX�#DQJH]HLJW1##

3.6 Messen der Reflexion

6R#PHVVHQ#6LH#GLH#5�FN05HIOH[LRQ=

41 ,VROLHUHQ#6LH#GHQ#3U�IOLQJ1

51 6FKOLH�HQ#6LH#GHQ#3U�IOLQJ#DQ#GHQ#%570653$#DQ1#

61 6FKOLH�HQ#6LH#GLH#)DVHU#LP#$EVWDQG#YRQ#HLQHP#0HWHU#YRU#GHP#3U�IOLQJ#DE#XQG
I�KUHQ#6LH#HLQHQ#5HIHUHQ]DEJOHLFK#GXUFK1#

71 6FKOLH�HQ# 6LH# GLH# )DVHU# VR# QDKH# ZLH# P|JOLFK# QDFK# GHP# 3U�IOLQJ# DE1# 'LH
5�FNUHIOH[LRQ/#GLH#ZlKUHQG#GHV#)DVHUDEVFKOXVVHV#DXI#GHU#$Q]HLJH#HUVFKHLQW/
HQWVSULFKW#QXQ#GHU#5HIOH[LRQ#GHV##3U�IOLQJV1#

3.7 Meßwertberichtigung aufgrund von Signalabschwächung 

'LH#5�FNUHIOH[LRQV00HVVXQJ#VWLPPW#QXU#GDQQ#PLW#GHP#ZLUNOLFKHQ#0H�ZHUW#�EHUHLQ/
ZHQQ#GLH#0HVVXQJ#GLUHNW#]ZLVFKHQ#GHP#%570653$#XQG#GHP#3U�IOLQJ#HUIROJWH1#:HQQ
PHKUHUH#6WHFNHU#]ZLVFKHQ#GHP#%570653$#XQG#GHP#3U�IOLQJ#JHVFKDOWHW#ZXUGHQ/#PX�
HLQH#6LJQDODEVFKZlFKXQJ#EHU�FNVLFKWLJW#ZHUGHQ1#

'HU#0H�ZHUW#VROOWH#GHUVHOEH#VHLQ#DOV#ZHQQ#GLUHNWHU#=XJULII#DXI#GHQ#3U�IOLQJ#HUIROJW1
=XP#$XVJOHLFK#YRQ#DXIJHWUHWHQHU#'lPSIXQJ#YRU#GHP#0H�SXQNW#LQ#EHLGH#5LFKWXQJHQ
PX�#GHVKDOE#]ZHLPDO#GLH#*HVlPWGlPSIXQJ#YRP#0H�ZHUW#DEJH]RJHQ#ZHUGHQ1#'LH
IROJHQGH#*OHLFKXQJ#NDONXOLHUW#GHQ#DNWXHOOHQ#:HUW#GHU#5�FNUHIOH[LRQ#+%5# #%DFN
UHIOHFWLRQ,=#

$NWXHOOH#%5 %5#00H�ZHUW#0#5#[#+'lPSIXQJ#4#.#'lPSIXQJ#5#.111#.#'lPSIXQJ#Q,

3.8 Kalibrierung durch den Anwender

(LQH#.DOLEULHUXQJ#GXUFK#GHQ#$QZHQGHU#LVW#LPPHU#GDQQ#]X#HPSIHKOHQ/#ZHQQ#HLQ
5HIHUHQ]05HIOHNWRU#EHNDQQWHU#*U|�H/#'lPSIXQJHQ#DQ#RSWLVFKHQ#5HIHUHQ]SXQNWHQ
DXVJOHLFKHQ#NDQQ#+GHU#3XQNW/#GHU#GHP#3U�IOLQJ#XQPLWWHOEDU#YRUDXVJHKW,1#6ROFK#HLQ
5HIHUHQ]05HIOHNWRU#LVW#PHLVWHQV##HLQ#30*UDG06WHFNHU1#
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BETRIEB 6

6R#I�KUHQ#6LH#HLQH#.DOLEULHUXQJ#GXUFK=

41 8QWHUEUHFKHQ# 6LH# GDV# 6\VWHP# YRU# GHP# 0H�SXQNW# XQG# I�JHQ# 6LH# GHQ
5HIHUHQ]05HIOHNWRU#HLQ/#E]Z1#YHUZHQGHQ#6LH#GDV#)DVHUHQGH#VHOEVW#DOV#5HIHUHQ]1#

51 'U�FNHQ# 6LH# s h i f t /# DQVFKOLH�HQG# U S E R  C A L 1/# XP# =XJULII# DXI# GHQ
.DOLEULHUPRGXV#]X#HUKDOWHQ1#(V#ZLUG# MHW]W#GLH#5�FNIOX�GlPSIXQJ#GHV
5HIHUHQ]05HIOHNWRUV#DQJH]HLJW#XQG#DXI#GHU#$Q]HLJH#HUVFKHLQW#GHU#6FKULIW]XJ
8&$/1

61 6WHOOHQ# 6LH# GLH# 5�FNUHIOH[LRQ# GHV# %570653$# DXI# GHQ# :HUW# GHV
5HIHUHQ]05HIOHNWRUV#HLQ1#9HUZHQGHQ#6LH#KLHU]X#GLH#3IHLOH XQG# 1

71 'U�FNHQ#6LH z e r o /#XP#GHQ#5HIOH[LRQV0:HUW#]X#VSHLFKHUQ#E]Z1#s h i f t /#XP#]XU
6WDQGDUGDQ]HLJH#]XU�FN]XNHKUHQ1#1DFK#%HWlWLJHQ#GHU#z e r o 07DVWH#VFKDOWHW#GDV
*HUlW#]ZLVFKHQ#GHQ#$Q]HLJHQ#8&$/#XQG#GHU#0LQGHVWHPSILQGOLFKNHLW#GHV
*HUlWHV#KLQ0#XQG#KHU/#XP#GLH#.DOLEULHU0(LQVWHOOXQJ#DQ]X]HLJHQ1#

81 6FKOLH�HQ#6LH#GHQ#3U�IOLQJ/#HLQVFKOLH�OLFK#GHV#5HIHUHQ]05HIOHNWRUV/#ZLHGHU#DQ
GDV#%570653$#DQ1#(V#ZLUG#MHW]W#GHU#NRUUHNWH#25/0:HUW#DQJH]HLJW1

91 'U�FNHQ#6LH#s h i f t /#DQVFKOLH�HQG#U S E R  C A L . /#XP#GHQ#.DOLEULHU00RGXV#]X
YHUODVVHQ1

3.9 Daten-Verwaltung

'LH#6SHLFKHUXQJ#GHV#0H�GDWHQ#HUIROJW# LQ#633#5HJLVWHUQ/#GLH#YRQ#333#ELV#5<<
QXPHULHUW#VLQG1#(LQ#5HJLVWHU#HQWKlOW#GLH#/HLVWXQJVPHVVXQJ#]XVDPPHQ#PLW#GHU
%HWULHEVZHOOHQOlQJH#GHV#/HLVWXQJVPH�JHUlWHV1#'LH#JHVSHLFKHUWHQ#'DWHQ#EOHLEHQ
VRODQJH#LP#QLFKWIO�FKWLJHQ#6SHLFKHU/#ELV#VLH#PLW#QHXHQ#0HVVXQJHQ#�EHUVFKULHEHQ
ZHUGHQ#RGHU#GLH#7DVWH#(UDVH#JHGU�FNW#ZLUG1

3.10 Speichern der Meßwerte

6R#VSHLFKHUQ#6LH#GLH#0HVVXQJHQ=

41 'U�FNHQ# 6LH# s t o r e 1# 'DV# *HUlW# ]HLJW# HLQH# 5HJLVWHUQXPPHU/# GLH
%HWULHEVZHOOHQOlQJH#GHU#DNWXHOOHQ#0HVVXQJ#VRZLH#+LQZHLVH#]XP#6SHLFKHUQ#DQ1#

51 'U�FNHQ#6LH# RGHU /#ZHQQ#6LH#GLH#0H�HUJHEQLVVH#XQWHU#HLQH#DQGHUHQ
5HJLVWHUQXPPHU#VSHLFKHUQ#P|FKWHQ1#

61 'U�FNHQ#6LH#s h i f t ,  XP#GHQ#9RUJDQJ#RKQH#6SHLFKHUQ#]X#EHHQGHQ.  

3.11 Aufrufen der Meßwerte

6R#UXIHQ#6LH#GLH#0H�ZHUWH#DXI=

41 'U�FNHQ#6LH#s h i f t /#DQVFKOLH�HQG#R E C A L L 1#'DV#*HUlW#]HLJW# MHW]W#GHQ# ,QKDOW
HLQHV#6SHLFKHUUHJLVWHUV#PLW#/HLVWXQJVPHVVXQJ/#:HOOHQOlQJH/#5HJLVWHUQXPPHU
XQG##+LQZHLVHQ#]XP#$XIUXIHQ#GHU#0H�ZHUWH#DQ1#

51 'U�FNHQ# 6LH# RGHU /# ZHQQ# 6LH# VLFK# GLH# DQJUHQ]HQGHQ# 5HJLVWHU
DQ]HLJHQ#ODVVHQ#P|FKWHQ1#

61 'U�FNHQ#6LH#s h i f t /#XP#GLH#:LHGHUDXIUXI0)XQNWLRQ#]X#YHUODVVHQ1#
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3.12 Löschen der Meßwerte

6LH#N|QQHQ#HLQHQ#0H�ZHUW#GXUFK#hEHUVFKUHLEHQ#PLW#HLQHP#DQGHUHQ#0H�ZHUW
O|VFKHQ1#6R#O|VFKHQ#6LH#DOOH#0H�ZHUWH#LP#6SHLFKHU=

41 'U�FNHQ#6LH#s t o r e /##XP#DXI#GHQ#6SHLFKHUPRGXV#]X]XJUHLIHQ1

51 'U�FNHQ#6LH# RGHU /#XP#HLQHQ#5HJLVWHU#DXI]XUXIHQ/#GHU#VLFK#YRU#RGHU
QDFK#GHQ#5HJLVWHUQ#333#RGHU#5<<#EHILQGHW1#'LH#$Q]HLJH#]HLJW#MHW]W##6725(#XQG
(5$6(#DQ1

61 'U�FNHQ#6LH#s t o r e /#XP#,KUH#:DKO#]X#EHVWlWLJHQ#XQG#DOOH#5HJLVWHU#]X#O|VFKHQ1
1DFK#GHP#/|VFKHQ#DOOHU#5HJLVWHU#NHKUW#GDV#*HUlW#ZLHGHU#LQ#GHQ#0H�PRGXV
]XU�FN1#8P#GHQ#9RUJDQJ#DE]XEUHFKHQ/#GU�FNHQ#6LH#s h i f t 1

4 WARTUNG

4.1 Wiederaufladen der NiCd-Akkus

'LH#$Q]HLJH#L O W  B a t t e r y #OHXFKWHW#DXI/#ZHQQ#GHU#*HUlWHEHWULHE#YRP#1L&G00$NNX0
]XP#<090$ONDOL0%DWWHULHEHWULHE#ZHFKVHOW1#6FKOLH�HQ#6LH#]XP#$XIODGHQ#GHU#1L&G0$NNXV
GDV#$NNX0/DGHJHUlW#DQ#HLQH#:HFKVHOVWURPTXHOOH#DQ1#)�U#HLQH#NRPSOHWWH#$XIODGXQJ
ZHUGHQ#HWZD#47#6WXQGHQ#EHQ|WLJW1#8P#GLH#/HEHQVGDXHU#GHU#1L&G0$NNXV#]X
YHUOlQJHUQ/#VROOWHQ#GLHVH#YRU#GHP#:LHGHUDXIODGHQ#HUVW#YROOVWlQGLJ#HQWODGHQ#VHLQ1#

4.2 Ersetzen der 9-V Alkali-Batterie

41 6FKDOWHQ#6LH#GDV#%570653$#DXV#XQG# ]LHKHQ#6LH#GDV#+ROVWHU#DE# +XQWHUHV#(QGH
]XHUVW,1#

51 gIIQHQ#6LH#GDV#%DWWHULHIDFK#DXI#GHU#5�FNVHLWH#GHV#*HUlWHV1#

61 (UVHW]HQ#6LH#GLH##<09#$ONDOL0%DWWHULH#+EHU�FNVLFKWLJHQ#6LH#GLH#3RODULWlW,1#

71 6FKOLH�HQ#6LH#GDV#%DWWHULHIDFK#XQG#]LHKHQ#6LH#GDV#+ROVWHU#ZLHGHU#DXI1

4.3 Reinigung des optischen Anschlusses

'LH#7HLOH#GHV#%570653$#HUIRUGHUQ#QXU#ZHQLJ#:DUWXQJ1#(LQ#$XVWDXVFKHQ#GHU#7HLOH#LVW
QLFKW#P|JOLFK1#%HGHQNHQ#6LH#MHGRFK/#GD�#GDV#*HUlW#HPSILQGOLFKH#HOHNWURQLVFKH
.RPSRQHQWHQ#HQWKlOW1#%HZDKUHQ#6LH#GDV#*HUlW#EHL#1LFKWEHQXW]XQJ# LQ#VHLQHP
7UDJHNRIIHU#DXI1

9HUJHZLVVHUQ#6LH#VLFK/#GD�#VLFK#GLH#6FKXW]NDSSH#EHL#1LFKWEHQXW]XQJ#GHV#*HUlWHV
VWHWV#DXI#GHP#RSWLVFKHQ#$QVFKOX�#EHILQGHW/#XP#GDV#(LQGULQJHQ#YRQ#6WDXE#XQG
6FKPXW]#]X#YHUKLQGHUQ1#5HLQLJHQ#6LH#GHQ#RSWLVFKHQ#$QVFKOX�#PLW#HLQHP#IOXVHQIUHLHQ
:DWWHVWlEFKHQ/#GDV#YRUKHU#LQ#HLQHU#,VRSURS\O0/|VXQJ#JHWUlQNW#ZXUGH#+PLQG1#<;(,1
7URFNQHQ#6LH#GLHVHQ#DQVFKOLH�HQG#PLW#'UXFNOXIW1

4.4 Neukalibrierung im Werk

(;)2#HPSILHKOW/#HLQPDO#SUR#-DKU#HLQH#1HXNDOLEULHUXQJ#GHV#%570653$# LP#:HUN
YRUQHKPHQ#]X#ODVVHQ1
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WARTUNG 8

5 GARANTIE

(;)2#(OHFWUR02SWLFDO#(QJLQHHULQJ#+(;)2,#�EHUQLPPW#I�U#GLHVHV#*HUlW#HLQH#*DUDQWLH
YRQ#45#0RQDWHQ/#J�OWLJ#DE#9HUNDXIVGDWXP/#I�U#LQ#GLHVHU#=HLW#DXIWUHWHQGH#:HUN0#XQG
0DWHULDOIHKOHU1#(;)2#�EHUQLPPW#HEHQIDOOV#*DUDQWLH#GDU�EHU/#GD�#GLH#DQJHJHEHQHQ
6SH]LILNDWLRQHQ#EHL#QRUPDOHQ#*HUlWHEHWULHE#HUI�OOW#ZXUGHQ1

:lKUHQG#GHU#*DUDQWLH]HLW#YHUSIOLFKWHW#VLFK#(;)2#GD]X/#GHIHNWH#*HUlWH#]X#UHSDULHUHQ/
]X#HUVHW]HQ/#HLQ#*XWKDEHQ#DXV]XVWHOOHQ#E]Z1#ZHQQ#HUIRUGHUOLFK/#QHX#]X#NDOLEULHUHQ1#

'LH#*DUDQWLH#ZLUG#KLQIlOOLJ/#ZHQQ#XQDXWKRULVLHUWH#3HUVRQHQ#RGHU#3HUVRQDO/#GDV#QLFKW
]X#(;)2#JHK|UW/#DP#*HUlW#JHEDVWHOW#RGHU#HLQJHJULIIHQ/#E]Z1#GDV#*HUlW#UHSDULHUW
KDEHQ>#GHU#*DUDQWLHDXINOHEHU#RGHU#DQGHUH#*HKlXVHVFKUDXEHQ#DOV#GLH# LP
%HWU LHEVKDQGEXFK # DQJHJHEHQHQ # 6FKUDXEHQ # HQW IHUQ W # ZXUGHQ > # GLH
*HUlWHVHULHQQXPPHU#JHlQGHUW/#JHO|VFKW#RGHU#HQWIHUQW#ZXUGH#RGHU#GDV#*HUlW
XQVDFKJHPl�#EHKDQGHOW/#YHUQDFKOlVVLJW#RGHU#YRUVlW]OLFK#EHVFKlGLJW#ZXUGH1

',(6( #*$5$17,( #6&+/,(667 #$//( #$1'(5(1 #*$5$17,(1 #0,7 #(,1 / #',(
$86'5h&./,&+/# ,03/,=,(57#2'(5# ,1#*(6(7=/,&+(5#)250#$%*(*(%(1
:85'(11#6,(#*,/7#(,16&+/,(66/,&+/#-('2&+#1,&+7#$866&+/,(66/,&+#'(5
*(:b+5/(,6781*/#'$66#'$6#*(5b7#921#'85&+6&+1,77/,&+(5#48$/,7b7/
)h5#'(1#1250$/(1#*(%5$8&+#XQG#(,1(0#%(67,007(1#=:(&.(#*((,*1(7#,671
$8) #.(,1(5/(, #:(,6( # ,67 #(;)2 #)h5 # 63(=,(//( / #=8)b//,*( #2'(5
)2/*(6&+b'(1#9(5$17:257/,&+#=8#0$&+(11

(;)2#�EHUQLPPW#NHLQH#+DIWXQJ#I�U#6FKlGHQ/#GLH#YRQ#GHU#%HQXW]XQJ#GHV#*HUlWHV
DXVJHKHQ#XQG#KDIWHW#QLFKW# I�U#6FKlGHQ/#GLH#DQ#DQGHUHQ#(LQKHLWHQ#GXUFK#GLH
9HUZHQGXQJ#GLHVHV#*HUlWHV#DXIWUHWHQ#N|QQHQ1

(;)2#EHKlOW#VLFK#YRU/#MHGHU]HLW#bQGHUXQJHQ#DQ#VHLQHQ#*HUlWHQ#YRU]XQHKPHQ/##RKQH
GHU#9HUSIOLFKWXQJ#QDFK]XNRPPHQ/#GLHVH#HEHQIDOOV#DQ#YRP#.XQGHQ#HUZRUEHQHQ
3URGXNWHQ#YRU]XQHKPHQ1#'LHVH#*DUDQWLH#JLOW#QLFKW#I�U#=XEHK|U/#GDV#]XVDPPHQ##PLW
DQGHUHQ#(;)203URGXNWHQ#YHUZHQGHW#ZLUG1

(;)2#EHVFKHLQLJW#KLHUPLW/#GD�#GLHVHV#*HUlW#GLH#YHU|IIHQWOLFKWHQ#6SH]LILNDWLRQHQ#]XP
9HUVDQG]HLWSXQNW#HUI�OOW#KDW1
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5HF\FOHG#&RQWHQW

&RYHU= 433(#UHF\FOHG

78(#SRVW#FRQVXPHU#ZDVWH#

3DSHU= 433(#UHF\FOHG

53063(#SRVW#FRQVXPHU#ZDVWH
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