
Installation
Instructions for
North America
Area Access Control (AAC)
Safety Single Beam



Important 
User Information  

Because of the variety of uses for the products described in this 
publication, those responsible for the application and use of this control 
equipment must satisfy themselves that all necessary steps have been 
taken to assure that each application and use meets all performance and 
safety requirements, including any applicable laws, regulations, codes 
and standards.

The illustrations, charts, sample programs and layout examples shown in 
this guide are intended solely for purposes of example. Since there are 
many variables and requirements associated with any particular 
installation, Rockwell Automation Allen-Bradley does not assume 
responsibility or liability, including intellectual property liability for actual 
use based upon the examples shown in this publication.

Related Safety Information

You are responsible for the safety of the entire installed control system 
and for meeting all applicable laws, codes, and safety requirements.

ATTENTION: As the installer of this control system, you 
must be knowledgeable of other applicable standards 
pertaining to safety recommendations related to:

• Machine Construction
• General Electrical
• Machine Guarding
• Point of Operation guards, safety light curtains, 

mechanical guards, and Two hand controls

In addition to local laws and codes, you are responsible 
for the safety recommendations detailed in all applicable 
codes and standards including:

• OSHA Regulations
• ANSI Standards
• NFPA
• CSA

IMPORTANT Rockwell Automation reserves the right to make revisions 
to these installation instructions and disclaims liability for 
all incidental and consequential damages related to the 
furnishing, performance and use of this material.
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	5SBEF�"TTPDJBUJPO


'BDIBVTTTDIVβ�&JTFO�VOE�.FUBMM�***

	5FDIOJDBM�$PNNJUUFF�GPS�*SPO�BOE�.FUBMM�***


(SBG�3FDLF�4US����

%�������%VTTFMEPSG

"55&/5*0/�

'BJMVSF�UP�PCTFSWF�NBZ�SFTVMU�JO�EBOHFSPVT�PQFSBUJPO

5ISPVHIPVU�UIJT�NBOVBM�XF�VTF�UIF�MBCFMT�"55&/5*0/�BOE�

*.1035"/5�UP�BMFSU�ZPV�UP�UIF�GPMMPXJOH�

"55&/5*0/��*EFOUJGJFT�JOGPSNBUJPO�BCPVU�QSBDUJDFT�PG�

DJSDVNTUBODFT�UIBU�DBO�MFBE�UP�QFSTPOBM�JOKVSZ�PS�EFBUI
�QSPQFSUZ�

EBNBHF
�PS�FDPOPNJD�MPTT

"55&/5*0/�IFMQT�ZPV�

t *EFOUJGZ�B�IB[BSE

t "WPJE�B�IB[BSE

t 3FDPHOJ[F�UIF�DPOTFRVFODFT

*.1035"/5��*EFOUJGJFT�JOGPSNBUJPO�UIBU�JT�FTQFDJBMMZ�JNQPSUBOU�

GPS�TVDDFTTGVM�BQQMJDBUJPO�BOE�VOEFSTUBOEJOH�PG�UIF�QSPEVDU�

"MM�TQFDJGJDBUJPOT�TVCKFDU�UP�DIBOHF

*.1035"/5��4BWF�UIFTF�JOTUSVDUJPOT�GPS�

VTF�BU�B�GVUVSF�UJNF�

(FOFSBMMZ�SFDPHOJ[FE�UFDIOJDBM�SFHVMBUJPOT�BOE�RVBMJUZ�

BTTVSBODF�TZTUFN�*40������BSF�DBSFGVMMZ�BQQMJFE�EVSJOH�UIF�

EFWFMPQNFOU�BOE�QSPEVDUJPO�PG�3PDLXFMM�"VUPNBUJPO�

QSPEVDUT�

5IJT�UFDIOJDBM�EFTDSJQUJPO�NVTU�CF�PCTFSWFE�XIFO�JOTUBMMJOH�

BOE�DPNNJTTJPOJOH�UIF�""$��*OTQFDUJPO�BOE�DPNNJTTJPOJOH�

NVTU�CF�DBSSJFE�PVU�CZ�B�TQFDJBMJTU
�JG�UIJT�JT�TQFDJGJFE�JO�UIF�

EJSFDUJWFT�BOE�HVJEFMJOFT�
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$POEJUJPOT�SFRVJSFE�GPS�QSPQFS�VTF�PG�UIF
""$�4BGFUZ�4JOHMF�#FBN�-JHIU�$VSUBJO

The AAC safety single beams are intended to provide area access control or perimeter 
safeguarding of personnel for a variety of machinery and work cell applications.

Please make sure that you read and understand these following requirements before 
locating and installing the AAC Safety Single Beam. 

The installation of the AAC Safety Single Beam must comply with all applicable 
federal, state and local rules, regulations, and codes.

AAC Safety Single Beam must be properly installed by qualified personnel.

AAC Safety Single Beams are presence devices and will not protect personnel from 
heat, chemicals or flying parts. They are intended to signal a stop of hazardous 
machine motion when the sensing field is broken.

AAC Safety Single Beams can only be used on machinery that can be stopped 
anywhere in the machinery’s stroke or cycle. 

AAC Safety Single Beam should never be used on full revolution clutched machinery.

The effectiveness of the AAC safety single beam depends upon the integrity of the 
machine control circuit. The machinery that the AAC safety single beam presence 
sensing device is installed on, should have control circuitry that is fail safe in design. 

All stopping mechanisms for the machinery should be inspected regularly to ensure 
proper operation. The protected machinery must have a consistent reliable and 
repeatable stopping time.

It is the responsibility of the employer to properly install, operate and maintain the 
product as well as the machinery on which the AAC safety single beam presence 
sensing device is installed.

"55&/5*0/��'BJMVSF�UP�SFBE�

BOE�GPMMPX�UIFTF�JOTUSVDUJPOT�DBO�

MFBE�UP�NJTBQQMJDBUJPO�PS�NJTVTF�PG�

UIF�""$�4BGFUZ�4JOHMF�#FBN
�

SFTVMUJOH�JO�QFSTPOBM�JOKVSZ�BOE�

EBNBHF�UP�FRVJQNFOU�
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5IF�""$�QIPUPFMFDUSJD�TBGFUZ�TXJUDI�JT�B�TJOHMF�CFBN
�OPODPOUBDU�

QSFTFODF�TFOTJOH�TBGFUZ�EFWJDF��*U�DPOTJTUT�PG�B�""$�MJHIU�TFOEFS�

BOE�B�""$�MJHIU�SFDFJWFS��5IF�MJHIU�CFBN�GSPN�UIF�FNJUUJOH�UP�UIF�

SFDFJWJOH�VOJU�QSPWJEFT�BDDFTT�QSPUFDUJPO�GPS�IB[BSEPVT�BSFBT�

5IF�TBGFUZ�EFWJDF�JT�EFTJHOFE�GPS�JOEVTUSJBM�BQQMJDBUJPOT��*UT�GFBUVSFT�

JODMVEF�

t -POH�TDBO�SBOHF

t &BTZ�JOTUBMMBUJPO

t 4PMJE�DPOTUSVDUJPO

t )FBUFE�GSPOU�TDSFFO
�J�F��JU�DBO�CF�VTFE�FWFO�JO�VOGBWPSBCMF�

BNCJFOU�DPOEJUJPOT

5IF�""$�DPNQMJFT�XJUI�*&$�������QBSUT���BOE��
�TBGFUZ�

SFRVJSFNFOUT�GPS�B�UZQF���TBGFUZ�EFWJDF�

'JHVSF����4ZTUFN�DPOTUSVDUJPO�PG�UIF�""$�QIPUPFMFDUSJD�TBGFUZ�TXJUDI

��������	
��
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5IF�""$�DPOTJTUT�PG�

t ""$�TFOEFS�VOJU
�MPOH�PS�TIPSU�SBOHF

t ""$�SFDFJWFS�VOJU
�MPOH�PS�TIPSU�SBOHF�

"�DPNQMFUF�CSFBL�JO�UIF�MJHIU�CFBN�CFUXFFO�UIF�TFOEFS�BOE�

SFDFJWFS�VOJUT�USJHHFST�B�TJHOBM�XIJDI�DBO�CF�VTFE�UP�JNNFEJBUFMZ�

TUPQ�IB[BSEPVT�NPUJPO�

5IF�""$�TFSWFT�BT�B�QSFTFODF�TFOTJOH�TBGFUZ�EFWJDF�GPS�QFSJNFUFS�

HVBSEJOH�UP�QSPUFDU�QFSTPOOFM�JO�QPUFOUJBMMZ�IB[BSEPVT�BSFBT�TVDI�

BT�

t 3PCPUJD�XPSL�DFMMT

t .BDIJOJOH�DFOUFST

t 1BMMFUJ[FST

t 1MBTUJDT�NBDIJOFSZ

t 4UBDLFST

t 4FUUMJOH�NBDIJOFSZ�JO�UIF�TUPOFXPSLJOH�JOEVTUSZ

4DBOOJOH�SBOHF
����UP���N

���UP���N

#FBN�EJBNFUFS ��NN

#FBN�EJBNFUFS

��NN�	����JO
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5IF�""$T�BSF�NPVOUFE�TFQBSBUFMZ�JO�EJF�DBTU�IPVTJOHT��&BDI�IBT�JUT�

PXO�QPXFS�TVQQMZ�	'JHVSF��
��5IF�""$�USBOTNJUUFS�DPOUBJOT�B�DMPDL�

HFOFSBUPS�BOE�UIF�TFOEFS�EJPEF��5IJT�EJPEF�FNJUT�JOGSBSFE�QVMTFT�BU�

UIF�DMPDL�SBUF�TFU�CZ�UIF�HFOFSBUPS��5IFTF�QVMTFT�BSF�FWBMVBUFE�CZ�

UIF�""$�SFDFJWFS�VOJU��*G�UIF�MJHIU�QBUI�JT�JOUFSSVQUFE
�JU�TFOET�B�

TUPQ�DPNNBOE�UP�UIF�NBDIJOF�DPOUSPM�

5IF�""$�SFDFJWFS�DPOUBJOT�UIF�PVUQVU�SFMBZT�"�BOE�#
�XIJDI�BSF�

FOFSHJ[FE�JG�UIF�MJHIU�QBUI�JT�JOUFSSVQUFE��*G�UIF�MJHIU�QBUI�PS�UIF�

DPOOFDUJPO�CFUXFFO�UFSNJOBMT����BOE����PO�UIF�""$�JT�

JOUFSSVQUFE�	UFTUJOH

�CPUI�SFMBZT�BSF�SFMFBTFE�

'JHVSF����1SJODJQMF�PG�GVODUJPO�PG�UIF�""$
�"$�WFSTJPO
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5IF�""$�QSPWJEFT�BDDFTT�QSPUFDUJPO�GPS�IB[BSEPVT�BSFBT�	'JHVSF��
�
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����	�	��


"�TFOTFE�JOUSVTJPO�DBO�POMZ�CF�EFUFDUFE�XIFO�UIF�MJHIU�CFBN�

EJBNFUFS�PG���NN�	����JO
�JT�GVMMZ�DPWFSFE�

5IF�QSPUFDUJWF�GVODUJPO�PG�UIF�""$�JT�FOTVSFE�XIFO�UIF�DPOEJUJPOT�

TFU�PVU�JO�UIF�XBSOJOH�CPY�PO�UIJT�QBHF�BSF�NFU�

"55&/5*0/��5IF�""$�NVTU�OPU�CF�

VTFE�BT�B�IBOE�PS�GJOHFS�HVBSE�

��$POOFDUJPO

����GPS�QPXFS�TVQQMZ

���1PXFS�TVQQMZ

���$MPDL�HFOFSBUPS

���4FOEFS�EJPEF

���-&%
�""$

���-&%
�""$

���%FUFDUPS

����EJPEF

���"NQMJGJFS

���3FMBZT�XJUI�QPTJUJWFMZ�

����ESJWFO�DPOUBDUT

���4BGFUZ�PVUQVUT

���5FTU�$POUBDU

""$ ""$

��
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5IF�""$��4BGFUZ�4JOHMF�#FBN�NVTU�CF�NPVOUFE�BU�B�TVGGJDJFOU�

EJTUBODF�GSPN�UIF�QJODI�QPJOU�PS�QPJOU�PG�PQFSBUJPO�IB[BSE�UP�

FOTVSF�UIBU�UIF�NBDIJOF�TUPQT�CFGPSF�B�QFSTPO�T�GJOHFS
�IBOE
�

BSN	T

�PS�CPEZ�SFBDIFT�UIF�IB[BSE��5IJT�EJTUBODF
�SFGFSSFE�UP�BT�

UIF�TBGFUZ�EJTUBODF
�NVTU�CF�QSPQFSMZ�DBMDVMBUFE�QSJPS�UP�

EFUFSNJOJOH�UIF�TBGFUZ�MJHIU�DVSUBJO�QSPUFDUJWF�IFJHIU�BOE�NPVOUJOH�

UIF�MJHIU�DVSUBJOT�PO�UIF�NBDIJOF��'BJMVSF�UP�QSPQFSMZ�DBMDVMBUF�UIJT�

TBGFUZ�EJTUBODF�NBZ�SFTVMU�JO�PQFSBUPS�JOKVSZ�

/PUF� 3FHBSEMFTT�PG�UIF�DBMDVMBUFE�TBGFUZ�EJTUBODF
�""$�4BGFUZ�

4JOHMF�#FBNT�TIPVME�OFWFS�CF�NPVOUFE�DMPTFS�UIBO���

JODIFT�GSPN�UIF�QPJOU�PG�PQFSBUJPO�PS�QJODI�QPJOU�IB[BSE�

*O�UIF�6OJUFE�4UBUFT�UIFSF�BSF�UXP�GPSNVMBT�UIBU�BSF�VTFE�UP�

QSPQFSMZ�DBMDVMBUF�UIF�TBGFUZ�EJTUBODF��5IF�GJSTU
�UIF�04)"�GPSNVMB
�

JT�UIF�NJOJNVN�SFRVJSFNFOU�GPS�UIF�DBMDVMBUJPO�PG�UIF�TBGFUZ�

EJTUBODF��5IF�TFDPOE�GPSNVMB
�UIF�POF�SFDPNNFOEFE�CZ�3PDLXFMM�

"VUPNBUJPO
�JT�UIF�"/4*�GPSNVMB
�XIJDI�JODPSQPSBUFT�BEEJUJPOBM�

GBDUPST�UP�CF�DPOTJEFSFE�XIFO�DBMDVMBUJOH�UIF�TBGFUZ�EJTUBODF�

"55&/5*0/��5IF�QPXFS�ESJWFO�

NBDIJOFSZ�NVTU�CF�DPOUSPMMFE�CZ�FMFDUSJDBM�

NFBOT�

5IF�""$�NVTU�CF�QPTJUJPOFE�TP�UIBU�FOUSZ�

JOUP�UIF�IB[BSEPVT�BSFB�JT�POMZ�QPTTJCMF�CZ�

CSFBLJOH�UIF�MJHIU�CFBN�

IF�DPNNBOE�VOJU�NVTU�CF�QPTJUJPOFE�TP�UIBU�JU�DBOOPU�CF�

BDUJWBUFE�GSPN�XJUIJO�UIF�IB[BSEPVT�BSFB�

5IF�PQFSBUPS�PG�UIF�DPNNBOE�VOJU�	F�H��SFTUBSU�CVUUPO
�NVTU�

IBWF�B�DMFBS�WJFX�PG�UIF�IB[BSEPVT�BSFB�
�

!�"�
����� 
�	
�����
��������	��
�������

5IF�04)"�TBGFUZ�EJTUBODF�GPSNVMB�BT�TQFDJGJFE�JO�$'3�4VCQBSU�0�

���������JT�BT�GPMMPXT�

Ds = 63 X TS

8IFSF�

DS 4BGFUZ�%JTUBODF

��� *T�UIF�04)"�SFDPNNFOEFE�IBOE�TQFFE�DPOTUBOU�JO�

JODIFT�QFS�TFDPOE�

TS *T�UIF�UPUBM�TUPQ�UJNF�PG�BMM�EFWJDFT�JO�UIF�TBGFUZ�DJSDVJU
�

NFBTVSFE�JO�TFDPOET��5IJT�WBMVF�NVTU�JODMVEF�BMM�

DPNQPOFOUT�JOWPMWFE�JO�TUPQQJOH�UIF�IB[BSEPVT�NPUJPO�

PG�UIF�NBDIJOFSZ��'PS�B�NFDIBOJDBM�QPXFS�QSFTT�JU�JT�UIF�

TUPQQJOH�UJNF�NFBTVSFE�BU�BQQSPYJNBUFMZ�UIF�����

QPTJUJPO�PG�UIF�DSBOLTIBGU�SPUBUJPO�

/PUF� 5IF�5
4
�OVNCFS�NVTU�JODMVEF�UIF�SFTQPOTF�UJNFT�PG�BMM�

EFWJDFT
�JODMVEJOH�UIF�SFTQPOTF�UJNF�PG�UIF�TBGFUZ�MJHIU�

DVSUBJO
�UIF�TBGFUZ�MJHIU�DVSUBJO�DPOUSPMMFS�	JG�VTFE

�UIF�

NBDIJOF�T�DPOUSPM�DJSDVJU�BOE�BOZ�PUIFS�EFWJDFT�UIBU�SFBDU�

UP�TUPQ�UIF�IB[BSEPVT�NPUJPO�PG�UIF�NBDIJOFSZ��/PU�

JODMVEJOH�UIF�SFTQPOTF�UJNF�PG�B�EFWJDF�PS�EFWJDFT�JO�UIF�

TUPQ�UJNF�DBMDVMBUJPO�XJMM�SFTVMU�JO�JOTVGGJDJFOU�TBGFUZ�

EJTUBODF�GPS�UIF�BQQMJDBUJPO��5IJT�NBZ�SFTVMU�JO�PQFSBUPS�

JOKVSZ�

#��
�$��
����� 
�	
�����
�������

5IF�"/4*�TBGFUZ�EJTUBODF�GPSNVMB
�XIJDI�JT�UIF�3PDLXFMM�

"VUPNBUJPO�SFDPNNFOEFE�GPSNVMB
�JT�BT�GPMMPXT�

DS = K x (TS + TC + Tr + Tbm) + Dpf

8IFSF�

DS .JOJNVN�TBGFUZ�EJTUBODF�CFUXFFO�UIF�TBGF�HVBSEJOH�

EFWJDF�BOE�UIF�OFBSFTU�QPJOU�PG�PQFSBUJPO�IB[BSE
�JO�

JODIFT�

, )BOE�TQFFE�DPOTUBOU�JO�JODIFT�QFS�TFDPOE��5IF�"/4*�

TUBOEBSE�WBMVF�JT����JODIFT�QFS�TFDPOE�XIFO�UIF�

PQFSBUPS�CFHJOT�SFBDIJOH�UPXBSE�UIF�QPJOU�PG�PQFSBUJPO�

IB[BSE�GSPN�SFTU��/05&��"/4*�#�����������&����������

TUBUFT�i5IF�WBMVF�PG�UIF�IBOE�TQFFE�DPOTUBOU
�,
�IBT�CFFO�

EFUFSNJOFE�CZ�WBSJPVT�TUVEJFT��BOE�BMUIPVHI�UIFTF�TUVEJFT�

JOEJDBUF�TQFFET�PG����JODIFT�TFDPOE�UP�PWFS�����JODIFT�

TFDPOE
�UIFZ�BSF�OPU�DPODMVTJWF�EFUFSNJOBUJPOT��5IF�

FNQMPZFS�TIPVME�DPOTJEFS�BMM�GBDUPST
�JODMVEJOH�UIF�

QIZTJDBM�BCJMJUZ�PG�UIF�PQFSBUPS
�XIFO�EFUFSNJOJOH�UIF�

WBMVF�PG�,�UP�CF�VTFE�w

TS 4UPQ�UJNF�PG�UIF�NBDIJOF�UPPM�NFBTVSFE�BU�UIF�GJOBM�

DPOUSPM�FMFNFOU�

TC 3FTQPOTF�UJNF�PG�UIF�DPOUSPM�TZTUFN
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/PUF� /05&��5
4
�BOE�5

$
�BSF�VTVBMMZ�NFBTVSFE�CZ�B�TUPQ�UJNF�

NFBTVSJOH�EFWJDF��

Tr 3FTQPOTF�UJNF�PG�UIF�QSFTFODF�TFOTJOH�EFWJDF�	TBGFUZ�MJHIU�

DVSUBJO
�BOE�JUT�JOUFSGBDF
�JG�BOZ��5IJT�WBMVF�JT�HFOFSBMMZ�

TUBUFE�CZ�UIF�EFWJDF�NBOVGBDUVSFS�PS�JU�DBO�CF�NFBTVSFE�

CZ�UIF�VTFS�

Tbm "EEJUJPOBM�UJNF�BMMPXFE�GPS�UIF�CSBLF�NPOJUPS�UP�

DPNQFOTBUF�GPS�WBSJBUJPOT�JO�OPSNBM�TUPQQJOH�UJNF�

Dpf %FQUI�QFOFUSBUJPO�GBDUPS��*U�JT�BO�BEEFE�EJTUBODF�UP�BMMPX�

GPS�IPX�GBS�JOUP�UIF�QSPUFDUJWF�GJFME�BO�PCKFDU
�TVDI�BT�B�

GJOHFS�PS�IBOE
�DBO�USBWFM�CFGPSF�CFJOH�EFUFDUFE��%QG�JT�

SFMBUFE�UP�UIF�TBGFUZ�MJHIU�DVSUBJO�T�PCKFDU�TFOTJUJWJUZ��

0CKFDU�TFOTJUJWJUZ�JT�UIF�TNBMMFTU�EJBNFUFS�PCKFDU�XIJDI�

XJMM�BMXBZT�CF�EFUFDUFE�BOZXIFSF�JO�UIF�TFOTJOH�GJFME���
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5IF�TBGFUZ�EFWJDF�SFRVJSFT�B�NJOJNVN�EJTUBODF�CFUXFFO�UIF�TFOTPS�

BOE�IB[BSEPVT�BSFB�PG�PQFSBUJPO��5IJT�FOTVSFT�UIBU�IB[BSEPVT�BSFB�

PG�PQFSBUJPO�DBO�CF�SFBDIFE�POMZ�BGUFS�UIF�IB[BSEPVT�NPUJPO�IBT�

CFFO�TUPQQFE�	'JHVSF��
��5IF�TBGFUZ�EJTUBODF�	BDDPSEJOH�UP�&/����
�

����BOE����
�EFQFOET�PO�UIF�GPMMPXJOH�

t .BDIJOF�TUPQ�UJNF

t 3FTQPOTF�UJNF�UP�UIF�TBGFUZ�EFWJDF�JODMVEJOH�JUT�JOUFSGBDF

t 3FTPMVUJPO�PG�UIF�TBGFUZ�EFWJDF

t )BOE�TQFFE

'JHVSF����4BGFUZ�EJTUBODF�UP�UIF�MJHIU�CFBN

.FDIBOJDBM�4BGFHVBSE 1PJOU�PG�0QFSBUJPO

%JSFDUJPO�PG�FOUSZ

&OUSZ�&YJU

JOUP�IB[BSEPVT�BSFB

HVBSEJOH

XJUI�""$

������	���
�����	��

5IF�""$�DBO�CF�NPVOUFE�VTJOH�UIF�QSF�UBQQFE�IPMFT�MPDBUFE�PO�

UIF�CPUUPN�PS�PO�UIF�MPXFS�GSPOU�GBDF�PG�UIF�VOJUT��5IJT�DBO�CF�

BDDPNQMJTIFE�CZ�VTJOH�UXP�TDSFXT�UISPVHI�B�IBSE�NPVOU�PS�CZ�

VTJOH�UIF�NPVOUJOH�CSBDLFUT�TIPXO�JO�	'JHVSF��
��5IJT�TUZMF�PG�

NPVOUJOH�CSBDLFU�BMMPXT�UIF�EFWJDFT�UP�CF�NPVOUFE�JO�BMNPTU�BOZ�

PQFSBUJOH�QPTJUJPO�XIJMF�BU�UIF�TBNF�UJNF�FBTJOH�UIF�BMJHONFOU�

QSPDFTT�

)PXFWFS
�FBDI�VOJU�TIPVME�CF�NPVOUFE�TVDI�UIBU�UIF�BYJT�PG�UIF�

MJHIU�CFBN�FNJUUFE�CZ�UIF�""$�BMXBZT�NBUDIFT�UIF�BYJT�PG�UIF�""$�

SFDFJWFS�

"GGJY�UIF�NPVOUJOH�CSBDLFUT�TP�UIBU�BMM�GJYJOH�TDSFXT�BSF�FBTJMZ�

BDDFTTJCMF�GPS�BMJHONFOU�QVSQPTFT��'JHVSF���TIPXT�FYBNQMFT��5IF�

EFWJDFT�TIPVME�CF�BUUBDIFE�TVDI�UIBU�UIF�PQQPTJOH�EFWJDF�DBO�CF�

BMJHOFE�JO�UIF�BMJHONFOU�TJHIU�

*G
�GPS�SFBTPOT�PG�TQBDF
�UIF�EFWJDFT�OFFE�UP�CF�BSSBOHFE�BT�TIPXO�

JO�'JHVSFT���B�BOE�C
�IFYBHPO�TDSFXT�NVTU�CF�VTFE�

"55&/5*0/��5IF�""$�NVTU�CF�NPVOUFE�

TP�UIBU�JG�UIF�CFBN�JT�CSPLFO�EVSJOH�

IB[BSEPVT�NPWFNFOU�PG�UIF�NBDIJOFSZ
�UIF�

QPJOU�PG�PQFSBUJPO�VOMFTT�QPXFS�ESJWFO�

NBDIJOFSZ�JT�OP�MPOHFS�JO�B�IB[BSEPVT�TUBUF�

'PS�UIJT�QVSQPTF
�B�TBGFUZ�EJTUBODF�NVTU�CF�NBJOUBJOFE�CFUXFFO�

UIF�MJHIU�CFBN�BOE�UIF�OFBSFTU�CPVOEBSZ�PG�UIF�QPJOU�PG�

PQFSBUJPO��5IJT�TBGFUZ�EJTUBODF�JT�EFUFSNJOFE�BDDPSEJOH�UP�&/�

���
�BOE�BQQMJDBCMF�"/4*�TUBOEBSET

1FPQMF�XJUIJO�UIF�IB[BSEPVT�BSFB
�CVU�PVUTJEF�UIF�MJHIU�CFBN
�

BSF�OPU�EFUFDUFE��:PV�NVTU
�UIFSFGPS
�FOTVSF�UIBU�BOZ�IB[BSEPVT�

TUBUF�DBO�POMZ�CF�JOJUJBUFE�XIFO�UIFSF�JT�OP�POF�JO�UIF�

IB[BSEPVT�BSFB�
�

%QG������N�GPS�SFBDI�PWFS

BQQMJDBUJPOT�

%QG������NN�GPS�SFBDI�UISPVHI

BQQMJDBUJPOT�XIFSF�PCKFDU�TFOTJUJWJUZ

FYDFFEFE���NN�
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'JHVSF����.PVOUJOH�PQUJPOT�VTJOH�B�NPVOUJOH�CSBDLFU
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8IFO�VTJOH�UXP�""$�QBJST�JO�B�QSPUFDUJWF�TZTUFN
�UIF�QPTTJCJMJUZ�PG�

NVUVBM�JOUFSGFSFODF�NVTU�CF�FYDMVEFE��4JODF�UIF�MJHIU�CFBN�PG�UIF�

""$�EJWFSHFT
�UIF�DSPTT�TFDUJPO�PG�UIF�CFBN�JODSFBTFT�BT�UIF�

EJTUBODF�CFUXFFO�UIF�""$�5SBOTNJUUFS�BOE�UIF�""$�SFDFJWFS�

HSPXT��5IF�GPMMPXJOH�DPOEJUJPOT�NVTU
�UIFSFGPSF
�CF�NFU�XIFO�

BSSBOHJOH�UIF�UXP�""$T�

.PVOUJOH

CSBDLFU

PSEFS

OVNCFS

���-�"#3,5

B

C

D

E

������
������������

5IF�MJHIU�CFBN�PG�UIF�""$�USBOTNJUUFS�NVTU�POMZ�CF�SFDFJWFE�CZ�

UIF�DPSSFTQPOEJOH�""$�SFDFJWFS��5P�QSFWFOU�NVUVBM�JOUFSGFSFODF�

CFUXFFO�TFWFSBM�""$�JOTUBMMBUJPOT�BSSBOHFE�BEKBDFOU�UP�PS�BCPWF�

FBDI�PUIFS
�UIF�TQFDJGJFE�CFBN�EJBNFUFST�NVTU�CF�UBLFO�JOUP�

BDDPVOU�XIFO�NPVOUJOH�UIF�EFWJDFT�	'JHVSF��
�

*.1035"/5 5IFSF�BSF�UXP�WFSTJPOT�PG�UIF�""$��0OF�

GPS�PQFSBUJOH�SBOHFT�����UP���N�BOE�POF�

GPS����UP���N��5IF����UP���N�""$�NVTU�

OPU�CF�VTFE�GPS�PQFSBUJOH�SBOHFT�CFMPX�

��N��5IF�PQFSBUJOH�SBOHF�JT�HJWFO�PO�UIF�

SBUJOH�QMBUF�
�
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'JHVSF����$PSSFDU�BOE�JODPSSFDU�QSPDFEVSFT�GPS�""$�TFU�VQ

 
""$3

""$4

$PSOFS

$PSOFS

.JSSPS

.JSSPS

$PSSFDU�

""$

""$

"QQMJDBUJPO�PG�NJSSPSFE�TBGFHVBSEJOH�UFDIOJRVFT

α���°

B
Q
Q
S
P

Y
��
�
�
�
N

N

B
Q
Q
S
P

Y
��
�
�
�
N

N

""$4 ""$3

""$3 ""$4

$033&$5�

""$ ""$

""$ ""$

.VUVBM�JOUFSGFSFODF�JT�QPTTJCMF

.PVOUJOH�PG�UXP�""$�VOJUT�JO�B�TFSJFT

""$ ""$ ""$

""$3 ""$4 ""$4

""$4 ""$3 ""$4

""$3

""$3
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5IF�""$�DBO�QSPWJEF�NVMUJTJEFE
�UXP�CFBN�BDDFTT�QSPUFDUJPO�

XIFO�VTFE�JO�DPOKVODUJPO�XJUI�DPSOFS�NJSSPST
�BT�TIPXO�JO�'JHVSFT�

��BOE��
�

'JHVSF����5XP�CFBN�QSPUFDUJPO�XJUI�BO�""$�TZTUFN

*.1035"/5 5IF�VTF�PG�DPSOFS�NJSSPST�SFEVDFT�UIF�

TDBOOJOH�SBOHF�PG�UIF�""$�TZTUFN�BT�DJUFE�

JO�UIF�UBCMF�CFMPX�
�

/VNCFS�PG�

.JSSPST

3FEVDFE�4DBOOJOH�

3BOHF

3FEVDFE�4DBOOJOH�

3BOHF

����UP���N�""$ ���UP���N�""$

� ��N ��N

� ����N ��N

� ��N ��N

� ��N ��N

*.1035"/5 5IF�VTF�PG�NPSF�UIBO�UXP�NJSSPST�SFRVJSFT�

B�WFSZ�BDDVSBUF�BMJHONFOU��"�MBTFS�

BMJHONFOU�VOJU�	���-�"-"5
�XJUI�UIF�

BEBQUPS��	���-�"-#3,�
�JT�SFDPNNFOEFE�

GPS���TJEFE�HVBSEJOH�
�

$PSOFS�.JSSPS

$PSOFS�.JSSPS

��°

��°

""$

""$

�	�
��
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5IF�EFWJDFT�TIPVME�CF�NPVOUFE�BOE�DPOOFDUFE�JO�BDDPSEBODF�XJUI�

UIF�POTJUF�BQQMJDBUJPO�DPOEJUJPOT�BOE�DPOOFDUJPOT
�UBLJOH�JOUP�

BDDPVOU�UIF�DPOEJUJPOT�MJTUFE�JO�UIF�CPY�CFMPX�

'JHVSF����.VMUJ�TJEFE�QSPUFDUJPO�PG�IB[BSEPVT�BSFBT

"55&/5*0/��5IF�TDBOOJOH�SBOHF�JT�CBTFE�

PO�UIF�XJEUI�PG�UIF�BSFB�CFJOH�QSPUFDUFE��

#ZQBTTJOH�PS�FODJSDMJOH�UIF�MJHIU�CFBN�NVTU�

CF�QSFWFOUFE�CZ�TVJUBCMF�	NFDIBOJDBM
�NFBOT�

8IFSF�POF�PS�NPSF�""$�VOJUT�BSF�VTFE
�UIF�

IFJHIU�BOE�OVNCFS�PG�CFBNT�NVTU�DPNQMZ�XJUI�UIF�BQQMJDBCMF�

SFHVMBUJPOT�

5IFSF�NVTU�CF�OP�SFGMFDUJWF�TVSGBDFT�JO�UIF�FNJUUJOH�PS�SFDFJWJOH�

CFBN�QBUI�

5IF�NJOJNVN�TBGFUZ�EJTUBODF�NVTU�CF�NBJOUBJOFE�
�

)B[BSEPVT�"SFB

1PXFS�ESJWFO

NBDIJOFSZ

	1%.


""$

""$

$PSOFS�NJSSPS $PSOFS�NJSSPS

4BGFUZ�EJTUBODF

UPP�TNBMM

3FGMFDUJPO

QPTTJCMF

""$

""$ ""$

1PXFS�ESJWFO

NBDIJOFSZ

	1%.


)B[BSEPVT�"SFB

""$ ""$

,"

α

αα

α

5SBOTNJUUFS 3FDFJWFS

��°��°

��°

��°
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5IF�MJHIU�CFBN�NVTU�OPU�CF�VOJOUFOUJPOBMMZ�SFGMFDUFE�CBDL�UP�UIF�

SFDFJWFS�CZ�SFGMFDUJWF�TVSGBDFT��'JHVSF����TIPXT�UIF�EJWFSHFODF�

EJTUBODF
�B
�BT�B�GVODUJPO�PG�UIF�TDBOOJOH�EJTUBODF
�43��3FGMFDUJPOT�

DBO�CF�EFUFDUFE�BT�EFUBJMFE�JO�'JHVSFT���BOE����

'JHVSF����*ODPSSFDU�NPVOUJOH��SFGMFDUJWF�PCKFDU�JO�EJWFSHFOU�MJHIU�CFBN��/P�

EFUFDUJPO�PG�UIF�PCTUBDMF�EVF�UP�SFGMFDUJPO��/P�QSPUFDUJPO�UP�QFSTPOOFM

'JHVSF�����$PSSFDU�JOTUBMMBUJPO
�DPSSFDUMZ�BMJHOFE��

SFGMFDUJWF�PCKFDU�PVUTJEF�EJWFSHFOU�MJHIU�CFBN��1FSTPOOFM�QSPUFDUFE

"55&/5*0/��$PWFS�UIF�MJHIU�CFBN�

CFUXFFO�UIF�TFOEFS�BOE�SFDFJWFS�GVMMZ�XJUI�BO�

PCTUBDMF�	���NN�Y����NN
�BOE�TMPXMZ�NPWF�

UIF�PCTUBDMF�GSPN�UIF�TFOEFS�VOJU�UP�UIF�

SFDFJWFS�VOJU�

8IJMF�UIJT�JT�IBQQFOJOH�UIF�HSFFO�-&%�PO�UIF�""$�NVTU�OPU�

MJHIU�VQ��*G�JU�MJHIUT�VQ�FWFO�CSJFGMZ�EVSJOH�UIJT�DIFDL
�SFGMFDUJPO�JT�

PDDVSSJOH
�

&OUSZ�EJSFDUJPO

$FOUSBM�CFBN

""$

�°

3FGMFDUJWF�4VSGBDF

	F�H��DPOUBJOFS


#FBN�BSSBZ

CSPLFO
�°
""$

#PVOEBSZ�PG

QPJOU�PG�PQFSBUJPO

B

&OUSZ�EJSFDUJPO

$FOUSBM�CFBN

""$

�°

3FGMFDUJWF�4VSGBDF

	F�H��DPOUBJOFS


#FBN�BSSBZ

CSPLFO
�°
""$

#PVOEBSZ�PG

QPJOU�PG�PQFSBUJPO

B
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%FQFOEJOH�PO�NPEFM
�UIF�""$�QSFTFODF�TFOTJOH�TBGFUZ�EFWJDF�JT�

BWBJMBCMF�XJUI�B�TVQQMZ�WPMUBHF�PG�

t ��7�%$

t ���7�"$

#FGPSF�DPOOFDUJPO
�DIFDL�UIBU�UIF�TVQQMZ�WPMUBHF�BOE�GSFRVFODZ�BSF�

DPOTJTUFOU�XJUI�UIF�TQFDJGJDBUJPOT��

5IF�DBCMF�JT�GFE�UISPVHI�UIF�1(�DPOOFDUPS�BOE�DPOOFDUFE�JOTJEF�

UIF�EFWJDF�QFS�UFSNJOBM�DPOOFDUJPOT�TIPXO�JO�'JHVSF�����5IF�XJSJOH�

EJBHSBN�JT�BMTP�EFQJDUFE�PO�UIF�IPVTJOH�DPWFS�PG�UIF�SFTQFDUJWF�

EFWJDF�

5IF�FODMPTVSF�SBUJOH�GPS�UIF�EFWJDFT�DBO�POMZ�CF�HVBSBOUFFE�XIFO�

UIF�DBCMF�JT�QSPQFSMZ�DMBNQFE�JO�UIF�1(�DPOOFDUPS�BOE�UIF�IPVTJOH�

TFBMT�GJU�QSPQFSMZ��8IFSF�MPOH�MFBET�BSF�VTFE
�UIF�DBCMF�DSPTT�

TFDUJPOT�TIPVME�CF�DIPTFO�UP�FOTVSF�UIF�EFWJDFT�BSF�BMXBZT�

TVQQMJFE�XJUI�UIF�SFRVJSFE�WPMUBHF�	TFF�4QFDJGJDBUJPOT
�

5IF�UXP�TZTUFN�DPNQPOFOUT�NVTU�CF�PG�UIF�TBNF�WPMUBHF�WFSTJPO�

BOE�UIF�TBNF�TDBOOJOH�SBOHFT��$POEVDUPST�VQ�UP����NN��	"8(�

��
�DBO�CF�DPOOFDUFE�UP�UIF�TDSFXMFTT�UFSNJOBMT��4USJQQJOH�MFOHUI��

��NN�	����JO
�

'JHVSF����(VJEF�WBMVFT�GPS�BSD�TVQQSFTTJPO�FMFNFOUT�

"55&/5*0/��"SD�TVQQSFTTJPO�FMFNFOUT�

BSF�FTTFOUJBM�BDSPTT�JOEVDUJWF�MPBET��"SD�

TVQQSFTTJPO�FMFNFOUT�NVTU�CF�DPOOFDUFE�JO�

QBSBMMFM�XJUI�UIF�MPBE�BT�TIPXO�JO�'JHVSF�����

$POOFDUJPO�JO�QBSBMMFM�XJUI�UIF�PVUQVU�

DPOUBDUT�JT�OPU�QFSNJUUFE�

%JPEFT�NVTU�OPU�CF�VTFE�BT�BSD�TVQQSFTTJPO�FMFNFOUT�
�

"55&/5*0/��5IF�FMFDUSJDBM�DPOOFDUJPO�PG�

UIF�""$�NVTU�POMZ�CF�NBEF�PS�DIBOHFE�XJUI�

UIF�QPXFS�EJTDPOOFDUFE�

6OTDSFX�UIF�IPVTJOH�DPWFS�UP�DPOOFDU�UIF�

""$�XJUI�B�1(�DPOOFDUPS�
�

0QFSBUJOH

WPMUBHF

$POUBDU

JO�""$

$VTUPNFS�TVQQMJFE


DPOUBDUPS
$

3

0QFSBUJOH��

WPMUBHF������3��������$
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Ω
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'JHVSF����""$�5FSNJOBM�$POOFDUJPOT

11

10

3

1/2

Test Input

DC Ground

+24V DC

PE (ground)

5

4

3

1/2

N.C. Output

DC Ground

+24V DC

7

6

8

9

PE (ground)

ReceiverTransmitter

N.O. Output

N.O. Output

11

10

3

1/2

Test Input

N  Neutral

L1  115V AC 

PE (ground)

115V AC

24V DC

5

4

3

1/2

N.C. Output

N  Neutral

L1  115V AC

7

6

8

9

PE (ground)

ReceiverTransmitter

N.O. Output

N.O. Output
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'JHVSF����%VBM�-JHIU�$VSUBJO�"SFB�"DDFTT�$POUSPM�XJUI�#VMMFUJO����4�TBGFUZ�DPOUBDUPST�PS����4�TBGFUZ�SFMBZT

+ 24VDC

24V Ground

Contact 
Protection
e.g. thermal 
cut out

M

Fuse

L1

K3

TEST

TEST

AAC1
RECEIVER

K2

L2

K1

3

1

4

8

9

5

11

K1

K2
K3

10

1

3 PE

PE

PE

AAC1
TRANSMITTER

K1

K1 K3

Bulletin 100S
Safety Contactors
or 
Bulletin 700S
Safety Relays

K2 K3 K2

K1

K3

Momentary 
Switch
S1

K2 K3

$JSDVJU�4UBUVT

5IF�MJHIU�CFBN�JT�PGG���5IF�NPUPS�JT�PGG�

0QFSBUJOH�1SJODJQMF

1SFTTJOH�4��FOFSHJ[FT�,�
�XIJDI�DMPTFT�UIF�UFTU�JOQVUT�UP�UIF�""$��TFOEFS���5IF�TFOEFS�UVSOT�PO�JUT�FNJUUFS�-&%�

5IF�""$��SFDFJWFS�BDDFQUT�UIF�FNJUUFE�CFBN�GSPN�UIF�TFOEFS�BOE�DMPTFT�JUT�/�0��DPOUBDUT�BU�UFSNJOBMT�����BOE�����

$POUBDUPST�,��BOE�,��BSF�FOHFSHJ[FE�UISPVI�UIF�,��DPOUBDUT�BOE�UIFO�BSF�TFMG�MBUDIFE�CZ�UIFJS�PXO�SFTQFDUJWF�/�0��DPOUBDUT���"U�UIF�

""$��TFOEFS
�UIF�,��BOE�,��/�0��DPOUBDUT�NBJOUBJO�UIF�FNJUUFS�JO�BO�0/�TUBUF�

8IFO�4��JT�SFMFBTFE
�,��ESPQT�PVU�

5IF�NPUPS�JT�OPX�SVOOJOH�

#SFBLJOH�UIF�MJHIU�CFBN�XJMM�DBVTF�UIF�NPUPS�UP�UVSO�0''�

'BVMU�%FUFDUJPO

"�NBMGVODUJPO�PG�POF�PG�UIF�DPOUBDUPST�,��PS�,��EPFT�OPU�MFBE�UP�UIF�MPTT�PG�UIF�TBGFUZ�GVODUJPO�

*G�,��JT�DPOUJOVPVTMZ�BDUJWBUFE�EVF�UP�B�NBMGVODUJPO
�UIF�PVUQVU�DJSDVJU�SFNBJOT�JO�BO�0''�TUBUF�

"�TIPSU�BDSPTT�FJUIFS�PVUQVU�PG�UIF�""$��SFDFJWFS�XJMM�DBVTF�FJUIFS�,��PS�,��UP�SFNBJO�FOFSHJ[FE�BOE�XJMM�QSFWFOU�GVUVSF�

FOFSHJ[BUJPO�PG�,��

*G�4XJUDI�4��CFDPNFT�TIPSUFE
�,��XJMM�BMXBZT�SFNBJO�FOFSHJ[FE�XIJDI�XJMM�UVSO�UIF�MPBE�0''�

$PNNFOUT

#F�TVSF�UP�BWPJE�SFGMFDUJPOT�UIBU�NBZ�DBVTF�UIF�""$�SFDFJWFS�UP�TUBZ�FOFSHJ[FE�XIJMF�QFSTPOOFM�BSF�XBMLJOH�UISPVHI�UIF�CFBN�
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'JHVSF�����%VBM�-JHIU�$VSUBJO�"SFB�"DDFTT�$POUSPM�XJUI�#VMMFUJO����4�TBGFUZ�DPOUBDUPST�PS����4�TBGFUZ�SFMBZT

+ 24VDC

24V Ground

Contact 
Protection
e.g. thermal 
cut out

M

Fuse

L1

K5

TEST

AAC1
RECEIVER

K4

L2

K3

K2

K1

3

1 4

8

9
5

11

K5 K3

10

1

3 PE

PE

PE

AAC1
TRANSMITTER

K1

K1 K5

Bulletin 100S
Safety Contactors
or 
Bulletin 700S
Safety Relays

K4

K3

K5

Momentary 
Switch
S1

K5

K2

K1
INPUT

K2

K2 K5

TEST

AAC2
RECEIVER

3

1 4

8

9
5

11

K5 K1

10

1

3 PEPE

AAC2
TRANSMITTER

K3

K3 K5

INPUT

K4

K4 K5

$JSDVJU�4UBUVT

5IF�MJHIU�CFBNT�BSF�PGG���5IF�NPUPS�JT�PGG�

0QFSBUJOH�1SJODJQMF

1SFTTJOH�4��FOFSHJ[FT�,�
�XIJDI�DMPTFT�UIF�UFTU�JOQVUT�UP�UIF�""$��BOE�""$��USBOTNJUUFST���5IF�USBOTNJUUFST�UVSO�PO�UIFJS�FNJUUFS�

-&%T�

5IF�""$��BOE�""$��SFDFJWFST�BDDFQU�UIF�FNJUUFE�CFBN�GSPN�UIFJS�SFTQFDUJWF�USBOTNJUUFST�BOE�DMPTF�UIFJS�/�0��DPOUBDUT�BU�UFSNJOBMT�

����BOE�����

$POUBDUPST�,�
�,�
�,��BOE�,��BSF�FOHFSHJ[FE�UISPVI�UIF�,��DPOUBDUT�BOE�UIFO�BSF�TFMG�MBUDIFE�CZ�UIFJS�PXO�SFTQFDUJWF�/�0��

DPOUBDUT���"U�UIF�""$��BOE�""$��USBOTNJUUFST
�UIF�,��BOE�,��/�0��DPOUBDUT�NBJOUBJO�UIF�FNJUUFS�JO�BO�0/�TUBUF�

8IFO�4��JT�SFMFBTFE
�,��ESPQT�PVU�

5IF�NPUPS�JT�OPX�SVOOJOH�

#SFBLJOH�UIF�CFBN�BU�FJUIFS�""$��PS�""$���XJMM�DBVTF�UIF�NPUPS�UP�UVSO�0''�

'BVMU�%FUFDUJPO

"�NBMGVODUJPO�PG�POF�PG�UIF�DPOUBDUPST�,�
�,�
�,��PS�,��EPFT�OPU�MFBE�UP�UIF�MPTT�PG�UIF�TBGFUZ�GVODUJPO�

*G�,��JT�DPOUJOVPVTMZ�BDUJWBUFE�EVF�UP�B�NBMGVODUJPO
�UIF�PVUQVU�DJSDVJU�SFNBJOT�JO�BO�0''�TUBUF�

"�TIPSU�BDSPTT�POF�PG�UIF�""$�SFDFJWFS�PVUQVUT�XJMM�DBVTF�FJUIFS�,�
�,�
�,��PS�,��UP�SFNBJO�FOFSHJ[FE�BOE�XJMM�QSFWFOU�GVUVSF�

FOFSHJ[BUJPO�PG�,��

*G�4XJUDI�4��CFDPNFT�TIPSUFE
�,��XJMM�BMXBZT�SFNBJO�FOFSHJ[FE�XIJDI�XJMM�UVSO�UIF�MPBE�0''�

$PNNFOUT

#F�TVSF�UP�BWPJE�NVUVBM�JOUFSGFSFODF�BOE�SFMFDUJWF�PCKFDUT�XIFO�JOTUBMMJOH�"SFB�"DDFTT�$POUSPM�MJHIU�DVSUBJOT
�BT�UIF�SFDFJWFST�NBZ�

SFNBJO�FOFSHJ[FE�BT�QFSTPOOFM�BSF�XBMLJOH�UISPVHI�UIF�CFBNT�
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'JHVSF�����"SFB�"DDFTT�$POUSPM�-JHIU�$VSUBJOT�XJUI����-�.�����DPOUSPMMFS�BOE�#VMMFUJO����4�	PS����4
�DPOUBDUPST���%VBM�$IBOOFM�

2.31.3X22X21T22

PE C4 D4 1.4 2.4 3.2

3.1T21X12X11T14T0 T13PE PEA2

D3C3T4T3PED2D1 C2C1 PE

A1

+ 24VDC

24V Ground

440L-M8200

TRANSMITTER RECEIVER

1

4

3 8

S1
Momentary
Push Button

K1

K1

Bulletin 100S
Safety Contactors
or 700S Safety Relays

K2

L2

L1

K2

K1K2

PE

10
9

5

3

PE

1

11

Load

PE

$JSDVJU�TUBUVT

$JSDVJU�TIPXO�XJUI�OP�PCKFDUT�JO�FJUIFS�TFOTJOH�GJFME�BOE�UIF�PVUQVU�DPOUBDUPST�BSF�EF�FOFSHJ[FE�

0QFSBUJOH�QSJODJQMF

1SFTTJOH�BOE�SFMFBTJOH�TXJUDI�4��XJMM�FOFSHJ[F�UIF�PVUQVU�DPOUBDUPST�,��BOE�,��

#SFBLJOH�UIF�MJHIU�CFBN�XJMM�EF�FOFSHJ[F�UIF�PVUQVU�DPOUBDUPST�,��BOE�,��BOE�UVSO�UIF�MPBE�PGG�

'BVMU�EFUFDUJPO

"�TJOHMF�GBVMU�XJMM�OPU�DBVTF�B�MPTT�PG�TBGFUZ�GVODUJPO�

*G�FJUIFS�DPOUBDUPS�,�PS�,��TUJDLT�0/���UIF�MPBE�XJMM�EFOFHJ[F�EVF�UP�UIF�PUIFS�DPOUBDUPS�PQFSBUJOH�QSPQFSMZ�

"�TIPSU�PO�4��XJMM�CF�EFUFDUFE�CZ�UIF����-�.�����

$PNNFOUT

#F�TVSF�UP�DIFDL�UIBU�UIF�DPOUBDUPS�DPJM�QPXFS�SFRVJSFNFOUT�BSF�XJUIJO�UIF�TQFDJGJDBUJPOT�PG�UIF����-�.�����
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"GUFS�DIFDLJOH�UIF�FMFDUSJDBM�DPOOFDUJPOT
�MPPTFO�UIF�GJYJOH�TDSFXT�

PO�UIF�""$�BOE�BMJHO�UIF�EFWJDFT�UP�FBDI�PUIFS�SPVHIMZ�VTJOH�UIF�

BMJHONFOU�TJHIU��'PS�GVSUIFS�BMJHONFOU�LFFQ�QSFTTJOH�CVUUPO�4�PS�

KVNQFS�UFSNJOBMT����BOE����PO�UIF�""$�BOE�TXJUDI�PO�UIF�EFWJDFT��

8IFO�UIJT�JT�EPOF�UIF�-&%�PO�UIF�""$�	ZFMMPX�-&%
�MJHIUT�VQ�

	'JHVSF���
�

'JHVSF�����"MJHONFOU�XJUI�UIF�BJE�PG�UIF�BMJHONFOU�TJHIU

"MJHO�UIF�EFWJDFT�UP�FBDI�PUIFS�TP�UIBU�UIF�HSFFO�BOE�ZFMMPX�-&%T�

PO�UIF�""$�MJHIU�VQ�

'PS�PQUJNVN�BMJHONFOU
�BTDFSUBJO�UIF�MJNJUT�PG�UIF�FNJUUJOH�BOE�

SFDFJWJOH�SBOHFT�CZ�TXJWFMJOH�UIF�""$�IPSJ[POUBMMZ�BOE�WFSUJDBMMZ�

POF�BGUFS�UIF�PUIFS��+VTU�CFGPSF�UIF�MJNJU�PG�UIF�PQUJDBM�SBOHF
�UIF�

ZFMMPX�-&%�PO�UIF�""$�CFHJOT�UP�GMBTI��#FZPOE�UIF�PQUJDBM�SBOHF�

UIF�SFE�-&%�PO�UIF�""$�MJHIUT�VQ�

5IFO�TFDVSF�UIF�""$�SFTQFDUJWFMZ�JO�UIF�NJEEMF�PG�UIF�SFTVMUJOH�

SBOHFT��5IF�ZFMMPX�-&%�PO�UIF�""$�NVTU�CF�QFSNBOFOUMZ�MJU�

��	������
��
���
)	��
��
��
��	������
�	�

'PS�QSFDJTF�BMJHONFOU�PG�UIF�""$�UIF�MBTFS�BMJHONFOU�BJE�JT�

BWBJMBCMF��1�/����-�"-"5

5IF�BMJHONFOU�BJE�JT�DMBNQFE�JO�GSPOU�PG�UIF�""$�SFTQFDUJWFMZ�PO�B�

CSBDLFU�	'JHVSF���

�XIJDI�JT�NPVOUFE�VOEFSOFBUI�UIF�PQUJD�BOE�

IFME�JO�QMBDF�CZ�UXP�TDSFXT�

0QUJDBM�BYJT

""$

"MJHONFOU�TJHIU�DIBOOFM

""$

'JHVSF�����-BTFS�BMJHONFOU�BJE�BOE�""$

5IF�MBTFS�BMJHONFOU�BJE�FNJUT�B�WJTJCMF�MBTFS�CFBN�XIJDI�FYBDUMZ�

NBSLT�UIF�PQUJDBM�BYFT�PG�""$�JG�UIFZ�BSF�DPSSFDUMZ�NPVOUFE�

����*	��
��	������

*ODPSSFDU�BMJHONFOU�NBZ�NFBO�UIBU�BO�PCTUBDMF�JT�OPU�EFUFDUFE�PS�

UIBU�PQFSBUJPOBM�TBGFUZ�JT�OPU�BUUBJOFE�

5IF�GVODUJPOBM�TBGFUZ�PG�UIF�QIPUPFMFDUSJD�TBGFUZ�TXJUDI�JT�DIFDLFE�

CZ�CSFBLJOH�UIF�MJHIU�CFBN�DPOUJOVBMMZ�BOE�BMPOH�JUT�FOUJSF�MFOHUI
�

GSPN�KVTU�JO�GSPOU�PG�UIF�""$�CBDL�UP�UIF�""$�	4VSGBDF�BSFB�

���NN�Y����NN
��8IJMF�UIJT�DIFDL�JT�CFJOH�QFSGPSNFE
�UIF�SFE�

-&%�PO�UIF�""$�NVTU�SFNBJO�DPOUJOVPVTMZ�MJU��*G�JU�EPFT�OPU
�

JOWFTUJHBUF�UIF�EJWFSTJPO�PG�UIF�MJHIU�CFBN�CFUXFFO�UIF�""$�

5SBOTNJUUFS�BOE�UIF�""$�SFDFJWFS
�SFGMFDUJPO�NBZ�CF�PDDVSSJOH�

"�GVODUJPO�DIFDL�PG�UIJT�LJOE�NVTU�CF�DBSSJFE�PVU�

t EBJMZ
�QSJPS�UP�TUBSU�PG�QSPEVDUJPO


t BGUFS�BOZ�DIBOHF�JO�UIF�""$�DPOGJHVSBUJPO


t BGUFS�BOZ�TFSWJDJOH�PS�NBJOUFOBODF�XPSL�PO�UIF�QSPUFDUJWF�

TZTUFN

'JYJOH�TDSFX�.��Y��

4FOEFS

-BTFS�"MJHONFOU�BJE

""$

"EBQUPS�GPS

3FDFJWFS

""$
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5IF�-&%T�PO�UIF�""$�TIPXO�JO�'JHVSF����JOEJDBUF�UIF�PQFSBUJOH�

TUBUFT�EFUBJMFE�JO�UIF�5BCMF���

$MFBOJOH�

5IF�GSPOU�TDSFFOT�PG�UIF�""$�USBOTNJUUFS�BOE�""$�SFDFJWFS�NVTU�

CF�DMFBOFE�BU�SFHVMBS�JOUFSWBMT
�EFUFSNJOFE�CZ�TJUF�DPOEJUJPOT��5IF�

TDSFFOT�NVTU�CF�DMFBOFE�POMZ�XJUI�B�DMFBO
�TPGU�DMPUI�

6TF�QMBTUJD�DMFBOFS�BT�UIF�DMFBOJOH�BHFOU�

5BCMF����-&%�*OEJDBUPS�-JHIUT

*.1035"/5 $FSUBJO�TPMWFOUT�BOE�DMFBOJOH�BHFOUT�DBO�

EBNBHF�UIF�""$�MFOT�
�

4FOEFS�VOJU�""$ 3FDFJWFS�VOJU�""$

:FMMPX (SFFO :FMMPX 3FE

$POUJOVPVTMZ�MJU
0QFSBUJOH�WPMUBHF�BQQMJFE�

	UFTU�DPOUBDU�DMPTFE


-JHIU�CFBN�PG�TFOEFS�VOJU�

SFBDIJOH�SFDFJWFS
4VGGJDJFOU�MJHIU�SFDFJWFE

-JHIU�CFBN�CSPLFO�PS�UFTU�

DPOUBDU�PQFO�PO�""$�PS�

TZTUFN�OPU�BMJHOFE

'MBTIJOH �� ��
*OTVGGJDJFOU�MJHIU�SFDFJWFE
�

VOJU�TUJMM�GVODUJPOJOH
��

0GG

/P�PQFSBUJOH�WPMUBHF�

BQQMJFE�PS�UFTU�BDUJWF�	UFTU�

DPOUBDU�PQFO


/P�PQFSBUJOH�WPMUBHF�

BQQMJFE
�MJHIU�CFBN�CSPLFO
�

UFTU�QFSGPSNFE

-JHIU�CFBN�CSPLFO
�UFTU�

QFSGPSNFE
�OP�PQFSBUJOH�

WPMUBHF�BQQMJFE

/P�PQFSBUJOH�WPMUBHF�

BQQMJFE
�OP�MJHIU�SFDFJWFE�

GSPN�TFOEFS

'JHVSF�����-&%T�PG�UIF�""$

ZFMMPX HSFFO ZFMMPX

5SBOTNJUUFS

""$

3FDFJWFS

""$



�������������	
��	��
������������������
��
��������	
��
�������	
�

��

 �	������		��


4JNQMF�NBMGVODUJPOT�DBO�CF�SFDUJGJFE�CZ�SFGFSSJOH�UP�5BCMF����#FGPSF�

PQFOJOH�VQ�UIF�VOJUT
�DMFBO�UIF�IPVTJOH�UIPSPVHIMZ�UP�QSFWFOU�EJSU�

GSPN�HFUUJOH�JOTJEF�UIF�VOJU�

5BCMF����5SPVCMFTIPPUJOH�(VJEF

'BVMU $BVTF "DUJPO

-&%�PO�""$�OPU�MJU
/P�QPXFS�TVQQMZ $IFDL�WPMUBHF

#SFBL�CFUXFFO�UFSNJOBMT���������	UFTU�DPOUBDU
 $IFDL�UFTU�DPOUBDU

-&%�PO�""$�USBOTNJUUFS�MJU
�OPOF�PG�UIF���-&%T�

PO�UIF�""$�SFDFJWFS�BSF�MJU

/P�QPXFS�TVQQMZ�PO�""$ $IFDL�WPMUBHF�PO�""$

#SFBL�BU�SFMBZ�DPOUBDU��SFMBZ�EFGFDUJWF 3FQMBDF�VOJU

5IF�SFE�-&%�PO�UIF�""$�JT�QFSNBOFOUMZ�MJU�	OP�

MJHIU�CFJOH�SFDFJWFE


6OJU�PVU�PG�BMJHONFOU 3F�BMJHO�""$�VOJUT

'SPOU�TDSFFO�EJSUZ $MFBO�GSPOU�TDSFFOT�PG�""$

5FTU�JOQVU�	TFOEFS
�JOUFSSVQUFE $IFDL�UFTUJOH

3FDFJWFS�""$�EFGFDUJWF

4FOEFS�""$�OPU�FNJUUJOH

4FOEFS�""$�EFGFDUJWF

3FQMBDF�VOJU

0O�""$�CSJFGMZ�TXJUDI�QPXFS�PGG�BOE�PO�BHBJO�

	NJO���T


3FQMBDF�VOJU

5IF�ZFMMPX�-&%�PO�UIF�""$�GMBTIFT�	JOTVGGJDJFOU�

MJHIU�CFJOH�SFDFJWFE


6OJUT�PS�DPSOFS�NJSSPST�PVU�PG�BMJHONFOU
"EKVTU�VOJUT�PS�DPSOFS�NJSSPST�UP�PQUJNVN�

BMJHONFOU

'SPOU�TDSFFO�PG�""$�PS�DPSOFS�NJSSPS�EJSUZ $MFBO�GSPOU�TDSFFO�PS�DPSOFS�NJSSPS

5IF�ZFMMPX���SFE�-&%T�PO�UIF�""$�SFDFJWFS�BSF�

QFSNBOFOUMZ�MJU

&MFDUSPOJDT�BDUJWBUFE
0O�""$�CSJFGMZ�TXJUDI�QPXFS�PGG�PO�BHBJO�

	NJOJNVN�JT���TFD


*OUFSGFSFODF�PG�BOPUIFS�FNJUUFS�FMFNFOU
""$�SFDFJWFS�NVTU�POMZ�SFTQPOE�UP�UIF�

DPSSFTQPOEJOH�"$$�USBOTNJUUFS

&MFDUSPOJD�DBSE�EFGFDUJWF 3FQMBDF�VOJU

"55&/5*0/��%P�OPU�UPVDI�BOZ�FMFDUSJDBM�

DPOOFDUJPOT�XIFO�UIF�VOJU�JT�PQFO�BOE�

TXJUDIFE�PO�
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➊ $POUBDU�GBDUPSZ�

%JNFOTJPOT

1SPUFDUJWF�GJFME�SBOHF ����UP���N�PS����UP���N

/VNCFS�PG�CFBNT �

-JHIU�CFBN�EJBNFUFS ��NN

4FOEFS�3FDFJWFS�6OJU

4VQQMZ�WPMUBHF ��7�%$�±���

���7�"$�±���������➊

���7�"$�±��������

3JQQMF .BY�����PG�6W

'SFRVFODZ ��UP���)[�XJUI�"$�WFSTJPO

*OQVU
�TFOEFS 5FTU�DPOUBDU

5FTU�UJNF .BY�����NT

.JO��0QFOJOH�5JNF�PG�/$

$POUBDU�GPS�UFTU ��NT

1PXFS�$POTVNQUJPO

��7PMUBHF�WFSTJPO ��7������7������7

��4FOEFS�VOJU ���8��������8��������8

��3FDFJWFS�VOJU ���8�������8�������8

4ZODISPOJ[BUJPO 0QUJDBM

0VUQVUT 3FMBZT

4XJUDIJOH�DVSSFOU�	NBY��NJO�
 �"�����"

4XJUDIJOH�WPMUBHF�	NBY��NJO�
 ���7�"$���7�%$

3FTQPOTF�UJNF ≤��NT

$POOFDUJPO�DBCMF 1(�DPOOFDUPS��*1��

'SPOU�TDSFFO�IFBUJOH 4UBOEBSE

0QFSBUJOH�%BUB

1SPUFDUJPO�$MBTT �

&ODMPTVSF�3BUJOH

*1���	1(�DPOOFDUPS


4BGFUZ�DBUFHPSZ 4BUJTGJFT�UZQF���SFRVJSFNFOUT

3FRVJSFNFOUT *&$�������1BSU�*�1BSU�**

"NCJFOU�PQFSBUJOH�UFNQFSBUVSF ���°$�UP���°$

4UPSBHF�UFNQFSBUVSF ���°$�UP���°$

"JS�IVNJEJUZ ����UP����

7JCSBUJPO �H
����UP���)[�UP�*&$�������

*NQBDU�3FTJTUBODF ��H
���NT�UP�*&$��������

8FJHIU 4FOEFS�VOJU��BQQSPY������UP����LH

3FDFJWFS�VOJU��BQQSPY����UP����LH

����
��	
�

5FSNJOBM�#MPDL�$BCMF�(MBOE

�� ���

���

��

��

���

��

��

���

��

��

��

DBCMF�MFOHUI
BQQSPY�
��NN

���

����

1(�����
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	������±�������


�����±����
	�����±�����
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��

.JSSPS�MFOHUI
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Please contact us for Technical Assistance:
In the U.S.: 1-800-666-0001
Outside U.S.: 001-978-441-9500
On line: http://www.ab.com/safety
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