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Notice and Disclaimer

ESTA does not approve, inspect, or certify any installations, procedures, equipment or materials for compliance
with codes, recommended practices or standards. Compliance with an ESTA standard or recommended
practice, or an American National Standard developed by ESTA is the sole and exclusive responsibility of the
manufacturer or provider and is entirely within their control and discretion. Any markings, identification or other
claims of compliance do not constitute certification or approval of any type or nature whatsoever by ESTA.

ESTA neither guarantees nor warrants the accuracy or completeness of any information published herein and
disclaim liability for any personal injury, property or other damage or injury of any nature whatsoever, whether
special, indirect, consequential or compensatory, directly or indirectly resulting from the publication, use of, or
reliance on this document.

In issuing and distributing this document, ESTA does not either (a) undertake to render professional or other
services for or on behalf of any person or entity, or (b) undertake any duty to any person or entity with respect to
this document or its contents. 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 circumstance.
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Published by:
ESTA
630 Ninth Avenue, Suite 609
New York, NY 10036 USA
Phone: 1-212-244-1505
Fax: 1-212-244-1502
standards@ESTA.org
http://www.ESTA.org/

ESTA's Technical Standards Program

The ESTA Technical Standards Program was created to serve the ESTA membership and the entertainment
industry in technical standards related matters. The goal of the Program is to take a leading role regarding
technology within the entertainment industry by creating recommended practices and standards, monitoring
standards issues around the world on behalf of our members, and improving communications and safety within
the industry. ESTA works closely with the technical standards efforts of other organizations within our industry,
including USITT, ESTA, and VPLT, as well as representing the interests of ESTA members to ANSI, UL, and the
NFPA. The Technical Standards Program is accredited by the American National Standards Institute.

The Technical Standards Council (TSC) was established by to oversee and coordinate the Technical Standards
Program. Made up of individuals experienced in standards-making work from throughout our industry, the
Committee approves all projects undertaken and assigns them to the appropriate working group. The Technical
Standards Committee employs a Technical Standards Manager to coordinate the work of the Committee and its
working groups as well as maintain a “Standards Watch” on behalf of members. Working groups include: Control
Protocols, Electrical Power, Floors, Fog and Smoke, Followspot Position, Photometrics, Rigging, and Stage Lifts.

ESTA encourages active participation in the Technical Standards Program. There are several ways to become
involved. If you would like to become a member of an existing working group, as have over two hundred people,
you must complete an application which is available from the ESTA office. Your application is subject to approval
by the working group and you will be required to actively participate in the work of the group. This includes
responding to letter ballots and attending meetings. Membership in ESTA is not a requirement. You can also
become involved by requesting that the TSC develop a standard or a recommended practice in an area of
concern to you.

The Rigging Working Group, which authored this Standard, consists of a cross section of entertainment industry
professionals representing a diversity of interests related to rigging and stage machinery for theatrical events.
ESTA is committed to developing consensus-based standards and recommended practices in an open setting.
Future Rigging Working Group projects will include updating this publication as changes in technology and
experience warrant, as well as developing new standards and recommended practices for the benefit of the
entertainment industry.
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Investors in Innovation

The Technical Standard Program (TSP) is financially supported by companies and individuals who make
undirected donations to the TSP. The Investors in Innovation when this standard was approved by ANSI's Board

of Standards Review include these companies and individuals:

VISIONARY ($10,000 & up; >100 employees/members)
Columbus McKinnon

ETC

LDI

VISIONARY ($5,000 & up; 20—100 employees/members)
Altman Lighting, Inc.

VISIONARY ($500 & up; <20 employees/members)
B-Hive Industries, Inc.

Boston lllumination group

Candela Controls Inc.

EGI Event Production Services*

Hughston Engineering Inc.

John T. McGraw

ProSight Specialty Insurance
United States Institute for Theatre Technology

JR Clancy

Sapsis Rigging Inc.

Steve Terry

Theatre Projects

Theatre Safety Programs
Steve A. Walker & Associates*
Ralph Weber

INVESTOR ($3,000-$9,999; >100 employees/members)
Barbizon Lighting Company
Lex

INVESTOR ($1,500-$4,999; 20—100 employees/members)
American Society of Theatre Consultants
City Theatrical Inc.

INVESTOR ($200-$499; <20 employees/members)
Tony Giovannetti

Indianapolis Stage Sales & Rentals, Inc.*

LuciTag

Lumenradio AB

Rosco Laboratories
Texas Scenic Company

H&H Specialties, Inc.

Nudelta Digital
Project SSSHH Incorporated
Stephen Vanciel

SUPPORTER (<$3,000; >100 employees/members)
lan Foulds, IATSE Local 873
IATSE Local 80

SUPPORTER (<$1,500; 20—100 employees/members)
Blizzard Lighting, LLC

InCord

Lycian Stage Lighting

Oasis Stage Werks

SUPPORTER (<$200; <20 employees/members)
Milton Davis

Michael Lay

Niscon Inc.

Skjonberg Controls Inc.

*Investor for over 15 years

PSAV

Stage Equipment & Lighting
TOMCAT

Total Structures*

Vincent Lighting Systems*

Christopher B. Tilton
Tracy Underhill
Ken Vannice

All donations to the TSP support the Technical Standards Program in general and are not directed to or for the
benefit of any particular technical standard project or any Working Group working on any particular standard or
project. If you would like to help support the Technical Standards Program in its work, please consider becoming
an Investor in Innovation by visiting our website at http://tsp.esta.org/invest or contacting standards@esta.org.
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standards@ESTA.org

Technical Standards Council Co-Chairs
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Phone: 1-432-694-7070
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Rigging Working Group Co-chairpersons
Christine Kaiser

Syracuse Scenery & Stage Lighting Co., Inc.
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Foreword

Prior to final approval of ANSI E1.4-2009, no American National Standard had addressed safety of counterweight
rigging systems for the entertainment industry. The first documented recognition that safety standards were
needed occurred in the early 1960's, when the United States Institute for Theatre Technology (USITT)
established its Codes Commission to monitor and report on development of national codes that might be
applicable to the entertainment industry. This commission eventually expanded its scope to include the Health &
Safety subcommittee. By 1965 USITT had acknowledged that industry standards were necessary to ensure
safety in the industry. The first formal, documented effort to accomplish this goal spawned from a Theatre
Architecture Commission panel discussion at the 1980 USITT Conference in Kansas City, Missouri. In order to
improve the level of safety and to establish a minimum standard for the manufacture of rigging equipment for use
in the entertainment industry, the United States Institute for Theatre Technology, Inc. (USITT) established its
Rigging and Stage Machinery Standards Committee, with the mission of creating a comprehensive set of
standards for this purpose. To further this goal, sub-committees were established to write standards in several
areas that combine to achieve a set of standards to fully describe the mechanical equipment used in theatres.
This document is an evolution of work first started by separate sub-committees for Manual Counterweight Flying
Systems and for Rope and Sandbag Flying Systems. The resulting efforts were combined to form the basis of
this document.

It was originally intended that this document be accepted as a standard of USITT and that it ultimately become
an American National Standard. In order for the latter to happen, the USITT draft document was turned over to
ESTA's Technical Standards Program. It has been further developed by the Rigging Working Group within that
program. Members of the Rigging Working Group include appropriately qualified people who represent the
broader industry of people who specify, manufacture, sell, and use this equipment, so that all interests are
recognized and the standards represent a great depth of knowledge and experience in regards to the equipment.

In 2014, the RWG approved expansion of E1.4's scope into a suite of related standards, all pertaining to manual
rigging systems.

This document establishes minimum standards for equipment. However, the proper installation and operation of
this equipment are equally important. Equipment should be installed, operated and maintained under the
supervision of a competent person. Further, the selection of the proper equipment for any application should be
entrusted only to experienced personnel with the proper knowledge and training to recognize and understand all
of the hazards and functional requirements involved in the particular installation.

This standard represents equipment manufactured under the constraints of current technology. It is not intended
to restrict further developments or enhancements. Future revisions will not imply that previous editions of the
standard were inadequate, nor is it the intention of this standard to suggest that equipment manufactured before
the creation of this standard is inherently inadequate.
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Reference standard organizations

The following standards organizations have developed specific standards documents that may pertain to certain
normative requirements of this standard. It is not intended to identify all such organizations, or their respective
standards, nor is it intended to imply that compliance with any such standard constitutes an exemption from any
legal, jurisdictional, or OSHA-related safety requirements that may exist.

AISI - American Iron and Steel Institute, Inc.

ANSI - American National Standards Institute

ASME - American Society of Mechanical Engineers

ASTM - American Society for Testing and Materials

AWS - American Welding Society

IFI - Industrial Fasteners Institute

I1ISO - International Organization for Standardization
NACM - National Association of Chain Manufacturers

ESTA - Entertainment Services and Technology Association
SAE - Society of Automotive Engineers
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1 Scope

1.1 General

This standard applies to permanently installed, manually operated systems of stage rigging hardware for the
raising, lowering, and suspension of scenery, lighting, and similar loads. The systems illustrated in the Figures
section describe common arrangements of systems used over performance areas.

1.1.1 System Variations
This standard applies to variations of manual counterweight rigging, including rope and sandbag systems.

1.1.2 Building Structures

This standard applies to rigging hardware and basic functional requirements only, and not to the structure from
which it is supported. While not part of this standard, building structural capacity for the intended loads shall be
considered in the design and application of rigging systems.

1.2 Annex note references

This document uses annex notes to provide additional reference information about certain specific section
requirements, concepts, or intent. Subject matter with a corresponding annex note reference is identified by the
asterisk (*) symbol, and the associated reference text is found in the Annex A section, identified with the referring
text section number, e.g. an Annex Note to section 3.2 will be identified in the annex section as A.3.2.

1.3 Exclusions

1.3.1 Performer Flying
This standard does not apply to performer flying, or to raising or lowering people.

1.3.2 Powered Rigging

This standard does not apply to any powered equipment used in conjunction with manual counterweight
systems. Powered rigging equipment shall conform to the requirements of ANSI E1.6-1, -2, -3, and -4 as
applicable to the specific powered rigging equipment and application.

1.4 Intent

The purpose of this standard is to establish minimum performance requirements for manual counterweight
rigging systems. This standard establishes a basis for reasonable standards of care, for safety and for general
welfare with the intent to minimize hazards associated with Manual Counterweight Rigging Systems.

1.5 Alternative designs
This standard is not intended to prevent alternative designs, materials, or technology. Alternative designs,
materials or technology shall comply with the intent of this standard, as deemed applicable by a qualified person.

2 Definitions
21 Arbor guide: See Guide.

2;;.52 Arbor pit: An opening in the stage that extends below the stage floor to allow extended travel of
counterweight arbors.

2.3 Batten: A pipe, tube, or other singular structural shape that is secured to the lift lines for the purpose of
connecting loads to the counterweight system.

2.4 Batten clamp (pipe clamp): A piece of rigging hardware, usually of some rigid material, that wraps or clasps
a batten, providing for the attachment of a lift line or other lifting media.

2.5 Belaying pin: A pin inserted into a pin rail hole, used for securing or controlling rope lift lines or spot lines.
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2.6 Block: An assembly of one or more sheaves in a housing designed to support one or more lines and allow a
change of direction.

2.7 Breaking strength: The load at which failure will occur in a component.

2.8 Bridle: Any suspension configuration in which a lift line is divided into 2 or more tension load path elements
angled downward from the lift line termination and connected to the batten.

2.9 Clew: A device, typically a flat steel or aluminum plate with multiple holes, used to connect several lift lines
into a single line.

2.10 Compensating system: A component of the counterweight system that automatically adjusts to
counterbalance the weight of the lift lines as it shifts between the load side and counterweight side of the head
block during operation.

2.11 Competent person: A person who is capable of identifying existing and predictable hazards in the
workplace, and who is authorized to take prompt corrective measures to eliminate them.

2.12 Counterweight arbor (counterweight carriage): A guided, movable rigid carriage assembly used to hold
counterweights and to counterbalance a load.

2.13 Design factor: A ratio of the design load to the breaking strength of a material or component.
2.14 Design load: The maximum anticipated load that will govern design parameters.

2.15 Double reeve (double purchase): A system using compound reeving of the lift lines and operating line,
designed to allow full-height batten travel distance with half the arbor travel distance, but with the requirement
that the arbor to be loaded to twice the mass of the batten load.

2.16 Fleet angle: The angle between the centerline of a rope as it enters or exits a sheave groove, and the
plane defined by the centerline (pitch) circle of that groove.

2.17 Guide: A device or assembly of devices that connect a counterweight arbor or tension block to the guide
rails in order to control the path of its travel.

2.18 Guide rails: A means of guiding the counterweight arbor throughout its travel in the vertical plane, but
which also limits horizontal or twisting motions of the arbor. Typical examples are T- or J- shaped members.

2.19 Guide system: Components and assemblies used to vertically guide a counterweight arbor, including
components attached to the arbor specifically for such purpose.

2.20 Head block: The stationary block assembly above and closest to the counterweight arbor or pin rail. The
head block permits lift lines to change direction. In some counterweight systems, the head block is also grooved
to allow the operating line to change direction by 180 degrees.

221 Hemp system: See Rope and sandbag system

2.22 Idler assembly: An assembly of sheaves and a housing, used to support only the self-weight of the lifting
media reeved through it. Idler blocks are used for the same purpose as sag bars except that idlers provide a
reduced coefficient of friction.

2.23 Installer: The person or organization that is responsible for the installation of the rigging equipment.
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