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determination of the validity of any such patent rights, and the risk of infringement of such rights, is entirely their own 
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In publishing or making this document available, AMT is not undertaking to render professional or other services for 
or on behalf of any person or entity, nor is AMT undertaking to perform any duty owed by any person or entity to 
someone else.  Anyone using this document should rely on his or her own independent judgment, or as appropriate, 
seek the advice of a competent professional in determining the exercise of reasonable care in any given 
circumstances.   

AMT has no power, nor does it undertake to police or enforce conformance to the requirements of this document.  
AMT does not certify, test or inspect products, designs, or installations for safety or health purposes.  Any 
certification or other statement of conformance to any health or safety-related information in this document shall not 
be attributable to AMT and is solely the responsibility of the certifier or maker of the statement. 

NOTICE: This ANSI Technical Report may be revised or withdrawn at any time.  The procedures of the American 

National Standards Institute require that action be taken periodically to reaffirm, revise, or withdraw this technical 
report.  You may contact the Secretariat for current status information on this, or other B11 documents.  Individuals 
interested in obtaining up-to-date information on standards can access this information at http:\\www.nssn.org (or 

by contacting ANSI).  NSSN - A National Resource for Global Standards, provides a central point to search for 
standards information from worldwide sources and can connect those who seek standards to those who supply 
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Foreword 
 

Recognizing the need for a guidance document on the subject matter, the ANSI B11 
Accredited Standards Committee for Machine Safety formed a subcommittee consisting of 
professionals that are involved in manufacturing, safety, design, integration and controls to 
develop a technical report giving guidance in understanding and implementing safety 
control functions when applied to machines covered by the ANSI B11 series of machine 
safety standards. 
 
The intent is to illustrate safety control circuit design concepts to help mitigate the risks 
identified by a risk assessment.  The following example circuits, explanations, and 
minimum fault exclusions are for educational purposes and do not contain complete 
information on electrical, fluid power, and mechanical design requirements.  Substitutions, 
additions, or changes to the circuits, components, safety modules, or safeguarding devices 
should be thoroughly researched and examined as to the extent of the impact on the 
integrity, reliability, and the level of performance of the safety functions.  The designer 
should refer to relevant standards, regulations, and codes to address all installation and 
safety requirements. 
 
The B11.TR6 Subcommittee began with current industrial circuit applications and provided 
examples of common solutions in use at the time of creating this document; these are not 
intended to limit innovation or the advancement of technology. 
 
Industry users expressed the desire that example circuits be depicted in a NEMA format.  
To provide clarity and enhance understanding the committee created symbols for safety 
components that previously did not exist.  These new symbols distinguish safety rated 
components from their non-safety rated counterparts such as emergency stops and forced 
guided relays.  This document also identifies the relationship between ANSI B11.TR3 risk 
level (now included within ANSI B11.0) and that of the Categories of ISO 13489. 
 
The Circuit Analysis Table for each circuit diagram provides important guidance 
information on the performance of safety-related functions, identification and analysis of 
failures, and safety-related performance levels for categories B through 4 as referenced in 
section 4.13. 
 

Publication of this Registered Technical Report has been approved by the Accredited 
Standards Developer.  This document is registered as a Technical Report series of 
publications according to the procedures for the Registration of Technical Reports with 
ANSI.  This document is not an American National Standard and the material contained 
herein is not normative in nature. Comments on the content of this document should be 
sent to the Accredited Standards Developer. 
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