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The Entertainment Services and Technology Association'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 benefit 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 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) established by ESTA’s Board of Directors 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 Council employs a Technical Standards Manager to coordinate the work
of the Committee and its working groups as well as maintaining a "Standards ·Watch" on behalf of members. 
Working groups include: Control Protocols, Electrical Power, Floors, Fog and Smoke, 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 website. 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 or any other organization is 
not a requirement for participation in the TSP. 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 Stage Lifts Working Group, which authored this standard, consists of a cross section of entertainment 
industry professionals representing manufacturers, consultants, dealers, and end-users. ESTA is committed to 
developing consensus-based standards and recommended practices in an open setting. Future Stage Lift 
Working Group projects will include (a) increasing the scope of this standard to include other forms of orchestra 
pit and stage lift (b) updating this publication as changes in technology and experience warrant.
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Foreword

The purpose of this orchestra pit lift standard is to address single platform low-speed orchestra pit lifts installed 
in performance venues.

At the time of publication of this Standard, there are no North American elevator standards that address 
orchestra pit lift design, construction, operation, or inspection.

Therefore, the hope is that this document will serve as the reference standard for the design, manufacture, 
installation, and inspection of orchestra pit lifts

This standard does not address the fall hazard presented at the stage edge when the Lift platform is lower than 
stage floor level. (An example of a stage edge fall protection plan is included in Annex B.)
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Chapter 1 Administration

1.1  Scope*

1.1.1  Scope  
This standard covers the design, construction, operation, inspection, testing, maintenance, alteration and 
repair of permanently installed orchestra pit lifts and their associated parts, rooms, spaces, enclosures 
and hoistways, where located in a theatre or a similar place of public entertainment.

1.1.1.1  Subsequent inspections* after installation are not covered in this standard.

1.1.2  Equipment covered by this standard  This standard covers the design, construction, operation, 
inspection, testing, maintenance, alteration and repair of orchestra pit lift equipment and its associated 
parts, rooms, spaces, and hoistways:

1.1.2.1  operating at a speed of 15 feet (4.6 meters) per minute or less;

1.1.2.2  not designed for passenger use;

1.1.2.3  not for moving during performances;

1.1.2.4  providing an orchestra pit performance location on the audience side of a proscenium arch;

1.1.2.5  providing an extension of the stage as a forestage;

1.1.2.6  providing an extension of the auditorium floor over the pit.

1.1.3  Existing equipment*  Existing orchestra pit lifts that do not comply with the provisions of this 
standard shall be permitted to be continued in service, provided that the lack of conformity with these 
documents does not present a serious hazard as determined by the Authority Having Jurisdiction.

1.1.4  Equipment not covered by this standard includes, but is not limited to, the following:

1.1.4.1*  Integrated payloads, such as chair-wagons, whose design is integrated with the design of the 
orchestra pit lift.

1.1.4.2  Orchestra pit lifts designed to work at speeds greater than 15 feet (4.6 meters) per minute.

1.1.4.3  Orchestra pit lifts with more than one separately movable part.

1.1.4.4  Permanent stage lifts other than orchestra pit lifts such as piano and organ lifts, sound control 
cockpit lifts, on-stage lifts, orchestra and choral riser lifts.

1.1.4.5  Lifts temporarily installed, for example for a single production.

1.2  Purpose

1.2.1  Purpose  The purpose of this standard is to establish the minimum requirements to safeguard 
health, safety, and general welfare.

1.2.2  Alternative designs  The provisions of this standard are not intended to restrict or prevent the use 
of alternative designs not specifically described herein, provided that such designs meet or exceed the 
intent of this standard's requirements.
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1.3  Units

1.3.1  This standard uses U.S. customary units. Metric (SI) equivalents are shown in parentheses 
immediately after.

1.4  Hydraulic Mechanisms 
This standard shall not preclude the use of hydraulic mechanisms.

Chapter 2  Referenced Publications*

2.1  General
The documents or portions thereof listed here are referenced within this standard and shall be considered
part of the requirements of this document. Where the requirements of a referenced standard differ from 
the requirements of this standard, the more stringent requirement shall govern.

2.2  Publications
ANSI/AWS D1.1/D1.1M:2010 American Welding Society - Structural Welding Code - Steel
ANSI/AWS D1.3/D1.3M:2008 American Welding Society - Structural Welding Code - Sheet Steel
ANSI/NFPA 70:2011 National Fire Protection Association - National Electric Code
ANSI/NFPA 79:2015 National Fire Protection Agency - Electrical Standard for Industrial Machinery
ANSI/NEMA Z535.1-6:2011 Safety color code – Complete set
Merriam-Webster’s Collegiate Dictionary, 11th edition
UL 508A – 2010 Underwriters Laboratories - Industrial Control Panels
UL 60947 – 2017 Underwriters Laboratories – Low Voltage Switchgear and Controlgear

Chapter 3 Definitions

3.1  General
The definitions contained herein shall apply to the terms used in this standard. Where terms are not 
defined herein, they shall be defined using their ordinarily accepted meanings within the context in which 
they are used. Merriam-Webster’s Collegiate Dictionary, 11th edition, shall be the source for the ordinarily 
accepted meaning.

3.2  Definitions

3.2.1  Competent person:  A person who has received training on the operation and hazards involved, is 
capable of identifying existing and predictable hazards in the workplace, and who is authorized to take 
prompt corrective measures to eliminate them. 

3.2.2  Qualified person*:  One who, by possession of a recognized degree, certificate, or professional 
standing, or who by extensive knowledge, training and experience has successfully demonstrated the 
ability to solve or resolve problems relating to the subject matter and the work.

3.3  General definitions

3.3.1  Actuator:  A mechanism or device that provides the primary motive force to move and position the 
Lift platform, either singularly or in coordination with other actuators.

3.3.2  Authority having jurisdiction*:  The organization, office or individual responsible for enforcement 
of this standard. Where compliance with this standard has been mandated by legislation or regulation, the
“authority having jurisdiction” is the regulatory authority.

3.3.3  Authorized person: A person approved or assigned by the employer to perform specific type of 
duties and who is qualified to perform the assigned duties. 
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3.3.4  Control station*:  A device for operating an orchestra pit lift and displaying information to the 
operator.
3.3.5  Contactor:  As used in this standard, the term contactor includes both electro-mechanical and solid
state devices used to make or break the current in one or more devices.

3.3.6  Dead load:  The weight of the lift platform structure, flooring, skirts and permanently installed 
equipment.

3.3.7  Encoder:  That sensor which provides position information to the control system derived from 
linear or rotation motion of the lift drive train or actuators. 

3.3.7  E-stop (Emergency stop)*:  A function of the control system wherein the orchestra pit lift is 
brought to a complete stop in as rapid a manner as possible and brought to an inherently safe state at the
conclusion of the stop where all sources of power or energy are removed and isolated from the actuators.

3.3.8  E-Stop station: An E-Stop Station is a station that contains only an E-stop button. 

3.3.9  Enable station:  A station that contains a control that a person must hold-to-operate to permit 
motion initiated from a control station.

3.3.10  Fault*:  An action or condition characterized by inability to perform a required function.

3.3.11  Guarded access portal:  An access way with monitored barriers to restrict personnel from access
into lift enclosure. Physical barriers may consist of doors, hatches, panels or demountable barriers.

3.3.12 Initial Limit (Sensor)*:  That sensor whose function is to stop the lift in the event of over-travel 
beyond the highest or lowest target. In the event of a contactor-based control system, this may be the 
same sensor as the upper and lower positioning sensor.

3.3.13  Jogging (Inching):  The quickly repeated closure of the circuit to start a motor from rest for small 
movements of the orchestra pit lift.

3.3.14  Labeled*:  Equipment or materials to which has been attached a label, symbol or other identifying
mark of an organization that is acceptable to the Authority having jurisdiction and concerned with product 
evaluation, that maintains periodic inspection of production of labeled equipment or materials, and by 
whose labeling the manufacturer indicates compliance with appropriate standards or performance in a 
specified manner.

3.3.15  Lift enclosure*:  The lift hoistway plus all the areas bounded by physical barriers.

3.3.16  Lift hoistway*:  The vertical space containing the orchestra pit lift, extending from the machinery 
pit floor to the highest point of lift platform travel.

3.3.17  Lift platform:  The horizontal structure of orchestra pit lift intended for supporting user applied 
loads.

3.3.18  Lifting load*:  The maximum live load intended for the user to add to the lift platform to be moved 
at the rated speed.

3.3.19  Listed*:  Equipment, materials or services included in a list published by an organization that is 
acceptable to the authority having jurisdiction and concerned with evaluation of products or services, that 
maintains periodic inspection of production of listed equipment or materials or periodic evaluation of 
services, and whose listing states that either the equipment, material or service meets appropriate 
designated standards or has been tested and found suitable for a specified purpose.
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3.3.20  Live loads:  Loads produced by the use and occupancy but do not include construction or 
environmental loads such as wind load, snow load, rain load, earthquake load, flood load or dead load.

3.3.21  Normal access:  Usage of doors, gates, handles and latches by other than competent persons.  

3.3.22  Owner:  Any person, agent, firm or corporation having a legal or equitable interest in the property.

3.3.23  Override:  A momentary key switch or other protected means of temporarily bypassing a safety 
function.

3.2.24 Positioning or Target Limit (Sensor):  That sensor whose function is to stop the platform at a 
predetermined target.

3.3.25  Pressure sensitive safety edge:  A safety device consisting of a continuous linear pressure 
sensitive sensor.

3.3.26  Programmable electronic system (PES)*:  A system for control, protection, or monitoring based 
on one or more programmable electronic devices, including all elements such as power supplies, sensors
and other input devices, data highways, other communication paths, actuators and other output devices.

3.3.27  Rated speed:  The maximum speed at which the lift platform is designed and built to move.

3.3.28  Ready indication:  An indicator on a control station that shows the control station is active.

3.3.29  Reset:  A control function that restores normal operation of the system after all fault conditions 
have been corrected. 

3.3.30  Risk:  combination of the probability of occurrence of harm and the severity of that harm.

3.3.31  Risk assessment (RA)*:  the process of identifying, evaluating, and quantifying the potentially 
hazardous conditions, severity, and probability of occurrence of harm.

3.3.32  Safety device:  Any device that monitors operating conditions and initiates actions to prevent 
abnormal, inadvertent or hazardous operating conditions.

3.3.33  Shall*:  Indicates a mandatory requirement.

3.3.34  Should*:  Indicates a recommendation, not a mandatory requirement.

3.3.35  Skirt:  A vertical guard attached to the edge of the lift platform or floor edge, designed to restrict 
access to the space below the lift platform or floor.

3.3.36  Static load*:  The live load that the orchestra pit lift is designed and installed to support while the 
lift platform is not in motion.

3.3.37 Ultimate Limit (Sensor)*:  That sensor whose function is to prevent damage to the lift or building.

Chapter 4  Mechanical Design and Manufacturing Requirements

4.1  Design criteria

4.1.1  Structural design*  Lift structures shall resist the maximum design loads and load combinations 
specified by the applicable building code.
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4.1.2  Static load  Static load capacity shall not be less than the highest code-required live load of any 
adjacent floor surface.

4.1.3  Lifting load  Lifting load capacity shall not be less than either 50 psf (2.4 kN/m²) over the lift 
surface area or 3,000 lbs (13.3 kN) total uniformly distributed load, whichever is greater. The lifting load 
shall be in addition to any other integrated or user-defined payloads.

4.1.4  Brakes

4.1.4.1  There shall be two separate means of stopping and preventing unintended movement of the lift 
platform.

4.1.4.1.1  One means shall be a brake that automatically engages to prevent motion whenever power is 
removed from the actuators.

4.1.4.1.2  An inherently self-locking gear reducer or actuator that resists motion by a restraining force 
150% or greater than the applied force shall be permitted for use as a secondary means against 
uncontrolled or unintended movement.

4.1.4.2  Brakes shall be applied whenever there is a fault or an E-stop.

4.1.4.3  A brake shall be required for each actuator.

4.1.4.4  Brakes shall engage when power to the brake is removed.

4.1.5  Mechanical drive components
Mechanical drive components shall be capable of supporting without failure the dead load plus the greater
of 300% of the lifting load or 150% of the static load.

4.1.6  Drift  The orchestra pit lift shall be capable of supporting the static load in a static condition 
with no more than 1/16 inch (2 mm) vertical movement over a period of 7 days.

4.1.7  Duty cycles
The operational duty cycle of the lift shall be determined during the design process. Mechanical drive 
components shall be designed to meet or exceed the duty cycle requirements.

4.2  Lift platform

4.2.1  Structural members
Structural members shall be designed in accordance with recognized design standards.

4.2.2  Deflection*  The maximum deflection of structural members under uniformly distributed live load 
shall not exceed 1/600 of the member's span length, and adjacent edge distances shall comply with the 
requirements of Section 4.3.2 below.

4.3  Functionality and clearances

4.3.1  Loads  The orchestra pit lift shall be capable of moving the combined lifting load and dead load 
from a static condition and return it to the static condition, maintaining control throughout the movement. 
The lifting load and the static load shall be posted on or near the orchestra pit lift.

4.3.2  Vertical elevation differences  When stopped, the difference in elevation between the edge of the 
lift platform floor and the edge of any adjacent fixed floor, where intended for the passage of goods and 
persons, shall not exceed 1/8 inch (3 mm) anywhere along the edge of the lift platform at any uniformly 
distributed load up to the lifting load or a concentrated load of 1000 pounds (4.45 kN) applied at any point.
These loads are not required to be applied concurrently.

© 2016 ESTA 5 SL/2013-10010r42



ANSI E1.42 - 2016, Entertainment Technology—Design, Installation, and Use of Orchestra Pit Lifts

4.3.3  Horizontal clearances  The horizontal gaps between the edges of the lift platform floor and fixed 
floors shall be greater than zero (to avoid direct contact) and not greater than 3/8 inch (10 mm).

4.3.3.1  Where intended for passage of persons or goods the horizontal gaps between the edges of the lift
platform surface shall not be greater than 1/4 inch (6 mm).

4.3.4  Over-travel*  After striking an ultimate limit switch, the lift's limits of travel shall accommodate 
deceleration and stopping distance. 

4.4  Guides

4.4.1  Lateral movement  The orchestra pit lift shall be guided.  

4.4.1.1  Guides shall limit the lateral movement to prevent external contact with adjacent structures.
4.4.1.2  Guides shall limit the lateral movement to prevent exceeding the manufacturer's tolerances on 
the actuators.

4.4.2*  Horizontal forces  Guides shall resist horizontal forces applied to the lift platform not less than the
greatest of 10% of the lifting load, 5% of the static load, or code-required seismic design loads.

4.5  Welding*

4.5.1  Qualification of welders  Welding personnel (welders, welding operators, and tack welders) shall 
be qualified in accordance with ANSI/AWS D1.1. For materials and processes not covered by ANSI/AWS 
D1.1, welding personnel shall be qualified in accordance with applicable AWS requirements.

4.5.2  Welding steel  Welding design and procedure requirements of the applicable section of ANSl/AWS
D1.1 or ANSI/AWS D1.3 shall apply.

4.5.3  Welding metals other than steel 
Welding of metals other than steel shall be done in accordance with the latest AWS requirements

4.6  Lighting
Areas requiring access shall have a means of illumination.

4.6.1  Illumination levels 
Illumination levels shall not be less than 10 foot candles [108 lux].

4.7  Conflicting equipment

4.7.1  Equipment or building systems that would impede the normal function of the lift shall not be 
installed or stored in the space under the lift platform

Chapter 5 Control Systems

5.1  General

5.1.1  Listed*
All industrial control panel equipment shall meet the listing and labeling requirements of the Authority 
Having Jurisdiction.

5.1.2  Interconnection wiring
Cables and wiring between control equipment shall be installed as required by the applicable electrical 
code.
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5.1.3  Drive machinery disconnect
A lockable disconnect switch serving the driving machinery shall be provided outside the access point to 
the driving machinery.

5.1.4  Limited access
Lift control equipment shall be guarded against unauthorized access.

5.1.5*  Fault indication
Control systems shall indicate fault conditions.

5.2  Control stations

5.2.1  Location

5.2.1.1  Control stations shall be located where movement of the lift platform can be visually monitored via
direct line-of-sight for all lift platform movements at all times, except as permitted in 5.2.1.2.

5.2.1.2  When line-of-sight operation is not possible from a control station, a means of visual monitoring 
shall be provided to ensure safe operation during lift movement. The method of monitoring shall be 
determined by the risk assessment. (See clause 5.3.1)

5.2.1.3  Permanently affixed or portable control stations shall be permitted.

5.2.2  E-stop
Control stations shall incorporate an E-stop button.

5.2.3  Multiple controls interlock
Where a system has multiple control stations, hardware or software interlocks shall prevent the 
simultaneous control operations, other than E-stop, of the orchestra pit lift by more than one control 
station.

5.2.4  Wireless control
Wireless control stations shall be permitted, but shall meet the same design and safety requirements as 
wired systems.

5.3  Enable stations

5.3.1  Enable station  Where remote visual monitoring is not provided to satisfy 5.2.1.1, an enable station
containing a momentary contact button shall be provided unless determined unnecessary by the risk 
assessment. The lift platform shall only move while every applicable enable station is activated.

5.4  E-stop stations

5.4.1  E-stop stations shall not contain controls that cause the lift to move. Location and quantity of E-
stop stations shall be determined by a risk assessment.

5.5  Control system parameters*

5.5.1  Control station
Operator control stations shall contain control means, feedback, and/or status indication as required for 
the safe and reliable operation of the lift system. 

5.5.2  Systems monitoring
The control system shall not permit any operation that exceeds the design parameters of the orchestra pit
lift.
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5.5.3  Data retention
Data Retention: In the case of Programmable electronic systems (PES)s with telemetry, controls shall 
retain in non-volatile memory, position data and all data necessary for the performance of the lift.

5.5.4  Restoration of position data
When actual and stored position data differ, setting or restoring position data for the lift shall only be done 
by Qualified persons.

5.5.5  Control lock
Orchestra pit lift movement shall only be possible after unlocking the control system. The locking method 
shall be determined by a risk assessment and operational requirements.

5.5.6  Ready indication
When the system is unlocked, enabled, and reset, the one active control station shall indicate that the 
system is in a ready state.

5.5.7  Resetting
Resetting the control system shall only be possible after all faults are cleared or temporary overrides 
engaged.

5.5.8  Hold-to-operate
Motion of the lift platform shall only be possible while the operator maintains pressure on a control. 
Release of pressure by the operator shall stop motion.

5.5.9  Brake release
Brakes shall only be released when all the actuators connected to the orchestra pit lift are energized. 
Brakes shall be engaged at all other times.

5.5.10  Faults
Faults shall not lead to hazardous operating conditions and shall not prevent stopping.

5.5.10.1*  A method of temporarily overriding fault conditions shall be provided for the purpose of clearing 
a fault. The temporary override shall permit lift movement in a limited manner as determined by a risk 
assessment.

5.5.10.2*  Activation of the temporary override shall require additional operator(s) as determined by the 
risk assessment.

5.5.11  Programmable electronic system (PES)
Control functions integrated into a programmable electronic system (PES) that also serve as safety 
functions shall be permitted. The implementation in the PES shall meet the same design, safety, and 
reliability requirements as a respective electronic or electromechanical solution. Failure of a PES shall not
disable safety functions. When safety functions implemented in a PES fail, the orchestra pit lift system 
shall automatically stop. 

5.5.12  Unintended start
The start and restart of lift platform motion shall require deliberate action by the operator.

5.5.13  Loss of feedback
Closed-loop control systems shall stop the orchestra pit lift and indicate a Fault when loss of position 
feedback occurs.

5.6 Constraining lift travel
All orchestra pit lift control systems shall include sensors that constrain the travel distance of the lift
platform in order to protect the lift system and building structure. The installation must contain, at
minimum, devices to stop the orchestra lift platform at the upper and at the lower extremes of travel.
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5.6.1 Sensor definitions
Travel sensors are known by many names while serving common functions. For the purpose of this 
document, refer to Figure 1 while referencing the definitions for Ultimate Limit, Initial Limit, and Positioning
or Target Limit.

Figure 1.

Figure 1. Reference for definitions of travel limits

5.6.1.2 Override
The circumstances requiring the override must be investigated by a qualified individual before an override
is engaged and may only be performed by an authorized person in communication with the operator. 
Override devices must be located in a position so as to provide the authorized person a clear line of sight 
to the condition requiring the override. Indicators at all operator position(s) shall change state to inform 
the operator that the override has been engaged. The override device must not initiate motion without the 
direct action of the lift operator and may limit speed and direction of travel while engaged.

5.6.1.3 Reset
In some control systems, some faults disable the control system, and further activity is not possible until
the fault is cleared and a reset button pressed.

5.6.2 Sensor Actions*

5.6.2.1 Ultimate Limit
When the lift is operated at any combination of designed speed and load, activation of this sensor shall 
cause a category 0 stop and shall prevent contact between the lift machinery and building structure. 
Further operation of the orchestra lift in either direction shall be restricted. Restarting the lift after 
activation of this sensor shall require operation of a safety override device. The lift platform shall only be 
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moved in the opposite direction and away from the sensor. These sensors are safety devices, they must 
be present in all orchestra lift application regardless of the type of control system employed and shall 
comply with the requirements of section 6.1. Ultimate Limits are required in all systems and in both 
directions of travel. Activation of an ultimate limit sensor shall be indicated to the operator.

5.6.2.2 Initial Limit
When the lift is operated at any combination of designed speed and load, activation of this sensor shall 
bring the lift to a category 1 or 2 stop before it activates the Ultimate Limit. Further operation of the lift 
shall only be allowed in the direction away from the sensor. Restarting the lift shall not require the 
operator to perform any special task. Activation of an initial limit sensor shall be indicated. In the case of a
SIL3 rated system, an encoder may be used as the Initial Limit.

5.6.2.3 Positioning or Target Sensor
When operated at any speed and any load, activation of this sensor shall bring the lift platform to a safe
stop at the predetermined position. Further operation of the orchestra lift shall not be restricted in either
direction. Restarting the lift after activation of this sensor shall not require the operator to perform any
special task.

5.6.2.4 Encoder
Encoding systems may be employed to provide position sensing for all positions within the operating 
range of the lift platform. Encoding systems may also be employed to provide the function of the Initial 
Limit as long as the control system and the encoder are certified to meet the requirements of SIL3 safety. 
Encoding systems shall never be employed to act as ultimate limit sensors.

5.6.3 Sensing devices – types
The type of sensing device applied to the individual orchestra pit lift installation shall be chosen with 
respects to function, reliability and safe operation as required by the control system and by risk 
assessment. All sensors shall be installed per the manufacturer’s recommendations.

5.6.3.1 Mechanical sensors
All mechanical switches shall be snap-acting or positive break type.

5.6.3.2 Optical / Photo actuated sensor
Optical sensors must be capable of being sensed in all potential artificial atmospheres used within the
venue

5.6.3.3 Electronic sensors
All electronic sensors shall be installed per the manufacturer’s recommendations.

5.6.4 Positioning tolerance
All sensors shall be selected, positioned and installed so as to provide positive, repeatable and accurate 
signalling to stop the lift safely at the intended stopping position within a tolerance as outlined in section 
4.3.2.

5.6.5 Annunciation
All sensors and bypass devices for sensors shall have their actions (state changes) visually indicated to 
the operator at all control station(s).

5.6.6 Over-travel compensation
All sensors shall be positioned so as to allow for enough over-travel distance to compensate for drift, 
freewheel stopping or deceleration distance (the deceleration period) before the application of the braking
system. 
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5.6.7 Mechanically-struck switches
When employing mechanically-struck switches consideration must be given to prevent the switch from 
being damaged and/or being released back to its deactivated state during or at the end of the 
deceleration period.

5.7  Motor Control Centers

5.7.1  E-stop Contactor*
A motor control center shall include a separate contactor or other safety rated means of removing motor 
power in an E-stop condition. The E-stop contactor or other means shall be in series with or integral to the
directional contactors or the motor drive to ensure stopping has redundancy in the event of failure of a 
directional contactor or motor drive.

5.7.2  Motor Control Centers – Fixed Speed

5.7.2.1  Thermal overload  Motor starters shall incorporate a thermal overload device.

5.7.2.2  Jogging*  Motor contactors or drives shall be rated for any cycle or combination of start, stop, 
and reverse permitted by the control system.

5.7.2.3  Stopping  The control system shall allow for the momentum, stopping characteristics, and natural
frequency of the mechanical system being controlled.

5.7.2.4  Reversing Starters  Where the control system includes the ability to reverse the rotation of an 
electric motor, a method of electrical and mechanical interlocks shall be provided to prevent accidental 
simultaneous activation in both directions.
5.7.3  Motor Control Centers – Variable Speed

5.7.3.1  Drives  Electronic motor control drives shall be designed for and compatible with the motor type 
and load characteristics of the orchestra pit lift and shall contain control and parameter functions, 
including overload, as required by the application.

5.8  Multiple Motor/Actuator Systems

5.8.1  Shared loading
Orchestra pit lifts employing multiple actuators that are not mechanically coupled shall cause a fault when
the load is not divided between the actuators per the design intent.

5.8.2  Fault interlocks
The faulting of one motor shall prevent the operation of associated coupled motors unless the system is 
designed to compensate for a motor failure.

5.8.3  Individual overloads
Each motor in a multiple motor system shall have an individual overload device.

Chapter 6  Safety Systems

Risk assessment shall be performed to determine the required safety functions. 

6.1  Safety devices*

6.1.1  Activation
Safety device activation shall initiate a stop. The type of stop and allowable successive action shall be 
appropriate for the safety device or function activated, as determined by a risk assessment. Stops 
initiated by edge protection devices shall meet the requirements of 6.3.5.
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6.1.2  Device testing
All safety devices shall be capable of being individually tested for effectiveness and functionality. It shall 
be possible to perform these tests safely and non-destructively.

6.2  E-stops*

6.2.1  E-stop
Control systems shall have an E-stop function that stops the movement of the lift. The type of stop shall 
be determined by a risk assessment.

6.2.2  Switch operators (Buttons) and switch contacts 

6.2.2.1  Buttons for activating E-stop functions shall be normally closed and shall have a positive break 
operation. 

6.2.2.2*  The types of buttons permitted for E-stop functions shall include, but are not limited to, the 
following: 

(1) Push-button operators
 
(2) Pull-cord operators 

6.2.2.3  E-stop operators shall not be flat form factor or graphic representations based on software 
applications. 
 
6.2.2.4  E-stop operators shall be colored red. The background immediately around E-stop operators shall
be colored yellow.

6.2.3  Fault  Activation of any E-stop device shall create a fault condition.

6.2.4  Restart  Motion following an E-stop shall be permitted only after the fault condition has been 
corrected. Removing or resetting of the E-stop fault condition shall not restart the orchestra pit lift system, 
but shall only permit restarting.

6.3  Shear and crushing protection 

6.3.1  Use 

6.3.1.1  Any projection or edge within 9 inches (22.8 cm) of the edge of the lift platform at any point of its 
travel, including projections or edges of the lift platform itself, shall be protected against shear and 
crushing hazards in any direction of lift platform travel. 

6.3.1.2*  Edge protection devices shall be any combination of pressure sensitive safety edges, optical 
beam detectors, or other suitable active guarding mechanism, except as noted in 6.3.1.3 below.

6.3.1.3*  Exception  A continuous bevel shall be a permitted option where horizontal projections are less 
than 1 inch (25 mm). The bevel shall be not less than 60 degrees from horizontal. 

6.3.2  Fail-safe
Edge protection devices shall be fail-safe. Disconnection of or damage to any component of an edge 
guard shall cause a fault condition. 

6.3.3  Test force
Edge protection devices shall not exert a force greater than 34 lbs (150 N) on a 3 inch (76 mm) diameter 
test rod before activation nor a force greater than 90 lbs (400 N) before the Lift platform comes to a 
complete stop. 
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6.3.4  Activation of edge protection device
Activation of an edge protection device shall stop the lift and the system shall indicate that the device has 
been activated. 

6.3.4.1  Activation of an edge protection device shall not cause the orchestra pit lift to automatically 
reverse direction. 

6.3.4.2  While edge protection devices are activated, motion shall only be possible in the direction 
opposite the edge protection device strike.

6.4  Guarding lift enclosure and machinery

6.4.1  Physical barriers
Physical barriers shall be employed to control access into the lift enclosure and any lift machine room to 
prevent personnel from being exposed to a fall hazard or hazard presented by coming in contact with 
machinery or moving parts. 

6.4.2  Unintended access to lift pit

6.4.2.1  Where a lift platform can be raised above the audience level, access under the lift platform from 
the audience side shall be prevented.

6.4.2.2  Where a lift platform can be raised above stage level, access under the lift platform from the 
stage side shall be prevented.

6.4.3  Barrier monitoring
All permanent physical barriers which are part of the lift system shall be monitored by the lift control 
system. An open barrier condition shall cause a fault and require a system reset.
6.4.4  Controlled access
Any physical barrier (such as a door or gate) that is used for passage into the lift enclosure for normal 
access shall be locked by the lift control system when opening the barrier would expose a fall hazard or 
hazard presented by coming in contact with machinery or moving parts.

6.4.4.1  Bypass
Physical barriers shall have a bypass system to allow competent persons to access the lift enclosure for 
service, maintenance and repair. 

6.4.4.2  Emergency egress
Physical barriers that provide egress from the lift enclosure at any level shall be provided with a 
mechanism for local emergency unlocking or unlatching and egress. 

6.4.4.3  Release systems
Physical barriers shall comply with local codes and be compatible with the latch mechanisms and door 
hardware.

6.4.5  System or power failure
During system or power failure, the state of locks shall remain unchanged and the mechanism for local 
emergency unlocking shall remain operable for a period not less than as required by applicable code 
requirements.

6.4.6  Emergency unlocking signage
Instructions for the local activation of emergency unlocking or unlatching release systems shall be posted 
on a sign near or on the egress point.
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6.4.7  Hazard signage
All openings that access any part of the mechanical equipment or the lift enclosure shall have a sign 
installed on or adjacent to the opening that identifies the hazard beyond the opening.

6.4.8  Encroachment
Physical barriers shall not encroach into the lift hoistway when open or partially open.

Chapter 7  Installation and Commissioning

7.1  Installation

7.1.1  Drawings
Prior to installation, coordination drawings and documents shall be provided to the owner which shall 
include the following:

7.1.1.1  the maximum loading imposed at each mounting point for the orchestra pit lift mechanisms,

7.1.1.2  the dimensional layout of mountings and clearances required for the orchestra pit lift,

7.1.1.3  the environmental conditions for which the orchestra pit lift machinery has been designed,

7.1.1.4  the electrical power requirements for the lift machinery and controls,

7.1.1.5  inspection criteria.

7.1.2  Site condition*
Orchestra pit lift installation requires special conditions that shall be determined in advance by an 
evaluation for the installation.

7.1.3  Supervision
The installation shall be supervised by a qualified person.

7.1.4  Registered design professional
Drawings shall be sealed by a registered design professional.

7.2  Compliance testing

7.2.1  Compliance testing shall be completed after the installation is substantially complete. Compliance 
testing shall verify conformance with the manufacturer's engineered drawings, engineering data, and 
operational criteria. Successful compliance testing shall be completed prior to system turnover and 
training.

7.2.2*  Compliance testing shall be observed by an Owner’s representative who shall be a qualified 
person having knowledge and understanding of the testing requirements of this standard. 
7.2.3  Compliance testing shall be scheduled to permit safe access by the Owner’s representative to 
all installed equipment. 
 
7.2.4  The orchestra pit lift system shall not be deemed complete and ready for use until the Owner’s 
representative has recommended acceptance. 
 
7.2.5*  Following successful compliance testing, up to date systems documentation including, but not 
limited to, the as-installed conditions, shall be delivered to the Owner.

7.3  Mechanical inspection*
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7.3.1  The interface with the building
Inspect the following:

7.3.1.1  Compliance with approved drawings and manufacturer’s recommendations.

7.3.1.2  Guides plumb, all bolts and fasteners for presence and correct type, cleanliness, smoothness and
guide running surface splices for correct alignment;

7.3.1.3  All associated hatches, traps, pockets, receivers, railings, barriers and other devices in floors 
adjacent to the orchestra pit lift for fit, finish, smooth opening and closing, functioning locking mechanisms
and trip hazards.

7.3.2  Lift structure
Inspect the following:

7.3.2.1  Welds for completeness and conformity to the approved drawings;

7.3.2.2  Lift platform framing for damage;

7.3.2.3  Protective coatings for completion;

7.3.2.4  All bolts and fasteners for presence, correct type, and correct torque

7.3.3  Lift machinery

7.3.3.1  Inspect the gear reducers, bearings, and couplings for lubrication in accordance with the 
manufacturer's recommendations.

7.3.3.2  Motors and drive shafts  
Inspect the following, with protective covers and shrouds removed:
7.3.3.2.1  The security of motor mounts, alignment of and completeness of couplings between the motors 
and the lift mechanism, and conformance to manufacturer tolerances;

7.3.3.2.2  That all moving parts in the area are free of conflicts, including the motor, mounts, couplings, 
joints, shafts, and other drive components; and

7.3.3.2.3 That all electrical work serving motors and drive components is operable and accessible as 
required for maintenance.

7.3.3.3  Inspect exposed lift actuator assemblies for cleanliness, lubrication of the lift actuator, and for 
being free of dirt and debris.

7.3.3.4  Inspect other mechanisms for vibration, fit and finish.

7.3.3.5  Inspect and note any deviations from the inspection reference documents described in section 
7.1.1 and 7.2.1.

7.3.4  Lift platform  
Inspect the following:

7.3.4.1  The finished floor for damage, edge finishing, levelness with adjacent surrounding surfaces, 
permissible gaps and gap tolerances;

7.3.4.2  All hatches, traps, pockets, receivers, and other devices in the lift platform floor for fit, finish, 
smooth opening and closing, functioning locking mechanisms and trip hazards;
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7.3.4.3  The lift platform edges, bevels (6.3.1.3) and skirts for smoothness and neatness with no 
protruding edges that can catch or snag adjacent structure;

7.3.4.4  The pressure sensitive safety edges for secure mounting.

7.4  Electrical inspection*
Electrical inspection shall include, but not necessarily be limited to verification that the following devices, 
wiring and containment are secure, clean, protected from lift operational hazards and fit for purpose:

7.4.1  motor control center, particularly for listing in accordance with 5.1.1;

7.4.2  operator control and enable stations;

7.4.3  junction and pull boxes;

7.4.4  wiring in junction boxes;

7.4.5  flexible cable and flex conduit;

7.4.6  devices including limit switches, encoders, and proximity detectors;

7.4.7  the pressure sensitive safety edge wiring for completeness and protection from damage by lift 
platform movement;

7.4.8  all associated electrical work installed so it is operable and accessible for routine operation, service 
and for complete inspection; and

7.4.9  compliance with all electrical codes.

7.5  Operation and controls tests
Perform operation and controls testing to verify compliance with the manufacturer's operating and design 
criteria. Testing shall include:

7.5.1  All functions of control and enable stations;

7.5.2  Up and down commands;

7.5.3  Any variable speed commands;

7.5.4  Positioning and targeting inputs and commands;

7.5.5  All functions of programmable electronic systems (PES); and

7.5.6  All other operating interfaces.

7.6  Positioning accuracy tests
Positioning accuracy shall be measured during each cycle of the dynamic load tests in 7.9 and with each 
stop in the operation and control tests in 7.6. Measurements shall be made for all preset stops and 
verified for conformance with the required tolerances listed in 4.3.3 and 4.3.4.

7.7  E-stop tests
E-stop test shall be conducted by:

7.7.1  Using a load equal to the lifting load uniformly distributed across the lift platform, and manually 
engaging an E-stop button while the lift is in motion at the maximum rated speed. Testing shall be 
performed at least once in each direction of travel.
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7.7.2  Testing all other E-stop buttons at any load and speed.

7.7.3  Verifying in every E-stop test that:

7.7.3.1  Power has been removed from all the actuators; 

7.7.3.2  Orchestra pit lift motion cannot be initiated while the E-stop is engaged;

7.7.3.3  Motion is not re-initiated when the E-stop is released.

7.8  Pressure sensitive safety edge tests*

7.8.1  Confirm the compression distance complies with the requirements of section 6.3

7.8.2  Repeat test for all pressure sensitive safety edges. Each section or run of pressure sensitive safety 
edge shall be tested at least once.

7.8.3  On sections or runs greater than 4 feet (1.2 m), the test shall be performed at intervals of 4 feet (1.2
m) to ensure the pressure sensitive safety edge works properly along its entire length.

7.8.4  Verify that orchestra pit lift motion cannot be initiated in the shearing direction while any pressure 
sensitive safety edge is engaged.

7.9  Dynamic load tests

7.9.1  Test
The orchestra pit lift shall be dynamically tested using the lifting load uniformly distributed on the lift 
platform by moving the lift platform through the required number of cycles as detailed in 7.9.5 and 7.9.6.

7.9.2  Range
Each cycle shall include movement over the full travel range between the highest and lowest limits and 
returning to the starting position.

7.9.3  Speed
Each test cycle shall be successfully performed at the required speed as defined in 7.9.5 or 7.9.6.

7.9.4  Duty cycle of the lift 
Duty cycle of the lift shall determine the time gap between each cycle test.

7.9.5  Fixed speed orchestra pit lifts 
Fixed speed orchestra pit lifts shall be tested at their rated speed for five cycles.

7.9.6  Variable speed orchestra pit lifts
Variable speed orchestra pit lifts shall be moved for 5 cycles at each of the following 3 speeds: rated 
speed, 50% rated speed, and 10% rated speed.

7.9.7  Inspect the following:

7.9.7.1  signs of damage;

7.9.7.2  incomplete assembly or installation;

7.9.7.3  misalignment;

7.9.7.4  unexpected noise during operation; and
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7.9.7.5  any other anomalies.

7.10  Guarded access portal Tests
System tests shall verify the following guarded access portal functions:

7.10.1  Opening a guarded access portal causes the lift to stop and indicates a fault condition.

7.10.2  The lift platform cannot move while any guarded access portal is open.

7.10.3  The lift platform cannot move until the fault is cleared and the control system is reset.

7.10.4  The barriers intended for normal access control cannot be opened by normal means unless the 
conditions of section 6.4 are satisfied. 6.4.3

7.10.5  Egress is possible through any portal when the lift is not at a preset level.

7.10.6  Enabling entry by authorized persons through secured guarded access portals when such 
passage is deemed necessary for emergency or testing purposes, including power loss.

Chapter 8  Operation, Maintenance and Repair

8.1  Operator training

8.1.1  Operator training*
Operators shall be trained in accordance with 8.2, and shall read and understand the pertinent sections of
the manufacturer supplied documentation.

8.1.2  Records
A written record of all operator training including the names of the trainee, the name and affiliation of the 
trainer, and the date of training shall be maintained and shall be made available for inspection on request.

8.2  Operation

8.2.1  General
The operator shall follow all instructions for operation, including the warning and safety signs, and shall be
familiar with all controls, safety devices, warnings, and their locations.

8.2.2  Pre-operation tasks
The operator shall before each use without entering hazard areas verify that:

- all physical barriers are closed and locked,
- no objects obstruct the lift hoistway with particular attention to shear hazards,
- all fall hazard protection, removable guards, and safety barriers required are in place,
- no load is on the lift platform in excess of the lifting load.

8.2.3  In-movement tasks
The operator shall monitor the orchestra pit lift throughout its entire movement, and shall not initiate 
movement if any of the following conditions exist:

- any person is on the orchestra pit lift platform;
- any safety device is disabled or inoperable;
- any objects are protruding into the lift hoistway;
- load exceeds the lifting load;
- any warning signs or placards are missing or unreadable.

If any of these conditions develop during operation, the operator shall stop movement until the condition is
resolved and, where applicable, perform the duties listed in 8.2.4.
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8.2.4  Malfunction
If a fault, malfunction, damage, unusual sound, or other unusual performance of the orchestra pit lift 
occurs, then the operator shall stop the lift and evaluate the lift status. If corrective action cannot be taken 
within the authority of the operator, then the lift shall be taken out of service and referred to a qualified 
person. Any such event and resulting actions shall be reported in accordance with 8.3.4.

8.3  Maintenance

8.3.1  Applicability
This standard shall be referenced during maintenance and modifications.

8.3.2  Trained personnel
Maintenance shall be performed by a qualified person.

8.3.3  Manufacturer’s instructions
Maintenance shall be performed in accordance with manufacturer’s instructions with any updates 
subsequently issued by that manufacturer.

8.3.4  Record keeping requirements
All tests and maintenance activities shall be recorded in writing, maintained in a secure location on 
premise, for review by authorized persons. Records shall include:

8.3.4.1  description of all maintenance tasks performed and dates;

8.3.4.2  dates and descriptions of examinations, tests, adjustments and repairs;

8.3.4.3  dates and description of any malfunction, damage, unusual sound or unusual performance 
reported by orchestra pit lift operators.

8.4  Repairs and Alterations

8.4.1  Qualifications

8.4.1.1  Alterations to orchestra pit lifts manufactured to this standard shall be designed or approved by a 
registered design professional.

8.4.1.2 Alterations and repairs to orchestra pit lifts manufactured to this standard shall be performed by 
persons trained and authorized by the manufacturer. In the absence of manufacturer’s authorized 
personnel, such alterations and repairs shall be made by qualified persons.

8.4.2  Failures
In the event of any mechanical, electrical or controls failure, repairs shall be made prior to any 
subsequent use of the orchestra pit lift.

8.4.3  Documentation
Alterations and repairs shall be fully documented and recorded in the owner’s operations and 
maintenance manuals.

8.4.4  Repair parts
Repairs shall be made with parts of at least equivalent strength, design, and material of the original 
manufacturer's specifications.

8.4.5  Welding
Welding shall be done in accordance with the provisions of 4.5.

8.4.6  Testing after repair or alteration.
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8.4.6.1  Orchestra pit lifts shall not be returned to service until all alterations or repairs have been 
completed.  After completion the orchestra pit lift shall be inspected and operationally tested in 
accordance with this standard by a qualified person.

8.4.6.2  If alterations or repairs are made to any structural or load bearing elements of the orchestra pit 
lift, it shall also be dynamic load tested by a qualified person in accordance with 7.9
.
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Annex A

This annex is not a part of the requirements of this document but is included for informational purposes only. 
 
Annex A contains explanatory material and recommendations, labeled to correspond with the applicable text 
paragraphs. 
 
A.1.1  Scope
The term ‘lift’ is used to differentiate orchestra pit lifts from passenger and freight elevators as defined in 
North America under ASME A17.1-2010/CSA B4-10, which specifically exludes stage and orchestra lifts 
under paragraph 1.1.2.

A.1.1.1.1  Subsequent inspections

(a)  Annual and Five year inspections are recommended when no equivalent inspections are called out by
the manufacturer in the Operations and Maintenance information provided by them to the Owner unless 
the manufacturer’s proposed inspections are more stringent. Inspections should conform to the following 
requirements:

(b)  If the orchestra pit lift has not been operated for any inspection interval, that inspection should be 
performed before the lift is put back into service.

(1)  Records  Dated inspection reports and records should be maintained. Records should be kept by the
Owner and made available for viewing.

(2)  Personnel  Inspection should be by a competent person

(3)  Notice  The location of inspection records and the date last inspected and by whom should be posted
at the main control equipment enclosure.

(4)  Recorded Information should include:

(a)  Date of inspection.

(b)  Name of inspector, inspection company and contact information for person(s) performing 
inspection.

(c)  Condition of equipment including notation of presence or absence of evidence of damage or wear.

(d)  Operational status of the orchestra pit lift and associated equipment.

(5)  Control stations  Accessible electrical parts of Control stations and electrical cords to and from them 
should be inspected for damage, wear and proper operation.

(6)  Cleanliness  Mechanical parts and the machinery area should be visually inspected for damage, 
wear, fluid leakage, metal or plastic shavings, uncommon odors, and any loose or missing fasteners.

(7)  Safety devices  Confirm the operation of all safety devices.

(8)  Test cycle  Operational inspection during test cycle should consist of:

(a)  Running the orchestra pit lift through its complete cycle of operation from lowest to highest points 
without stopping.

(b)  Moving the orchestra pit lift into each pre-programmed intermediate level position while traveling in
each direction.
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(c)  Observing and recording that the orchestra pit lift makes all stops within appropriate tolerances in 
accordance with clause 4.3.2.

(d)  Confirming the operation of all safety devices.

(9)  Defects  Any defect directly affecting the safety of the orchestra pit lift should cause it to be taken out 
of service until the defective part has been adjusted, repaired, or replaced.

(10)  Control Updates  Where an orchestra lift utilizes a PES for the main operation and controls, the 
competent person performing the inspection should contact the manufacturer to inquire about software 
updates, patches or bug fixes. The result of such an inquiry should be recorded in the inspection records 
along with any revision, part or serial numbers of the installed software. 

(d)  Five Year Inspection  At every interval of five years or 5,000 movements, whichever comes first, an 
inspection should be performed by a Qualified person. The inspection should be a re-commissioning per 
7.3 thru 7.11.

A.1.1.3  Existing equipment
Existing orchestra pit lift installations should, at a minimum, be brought into conformance with the safety 
provisions of this standard.

A.1.1.4.1  Integrated payload (IP) 
Intergrated Payload is a moveable or removable structure or component that is specifically designed to be
used with the orchestra pit lift system, including but not limited to chair wagons and utility wagons. The 
weight of the IP should be included in the lifting load.

(a)  IPs should be secured to the lift platform. The IP tolerances and clearances should not exceed 
the vertical elevation differences in 4.3.2 and horizontal clearances in 4.3.3.

(b)  A means should be provided to prevent any IP from encroaching on the lift hoistway whether on 
the lift platform or off the lift platform but near to it.

A.Chapter 2 Referenced Publications
The documents or portions thereof listed here are referenced within this non-mandatory annex and should
be considered part of the recommendations of this annex. 

ANSI/AISC 360 Specification for Structural Steel Buildings

ANSI/ASCE 7-10 Minimum Design Loads for Buildings and Other Structures

ASME A17.1-2010 / CSA B44-10 Safety Code for Elevators and Escalators

ASME A17.7-2007 / CSA B44.7-07 Performance-based safety code for elevators and escalators

EN 1760-2 2001+A1 2009 (E) Safety of Machinery – Pressure sensitive protective devices – Part 2: 
General principles for the design and testing of pressure sensitive edges and pressure sensitive bars

NEMA ICS2-2000 (r2005) Controllers, Contactors and Overload Relays Rated 600 - Tables 2-4-3 for 
three-phase controllers and 2-4-4 for single phase controllers- on p3

NFPA 79 Electrical Standard for Industrial Machinery 2015

A.3.2.2  Qualified person  

(a)  This is the standard PLASA definition of a qualified person. 
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(b)  Whether an employee is considered to be a "qualified person" will depend upon various 
circumstances in the workplace. For example, it is possible and, in fact, likely for an individual to be 
considered "qualified" with regard to certain equipment in the workplace, but "unqualified" as to other 
equipment. 
 
(c)  An employee who is undergoing on-the-job training and who, in the course of such training, has 
demonstrated an ability to perform duties safely at his or her level of training and who is under the direct 
supervision of a qualified person is considered to be a qualified person for the performance of those 
duties.

A.3.3.2  Authority having jurisdiction
This is also referred to using the acronym AHJ. This definition is consistent with that used by other 
national standards organizations, including NFPA and ASME.

A.3.3.4  Control station
There may be one or more control stations in a system.

A.3.3.7  E-stop
Unlike a normal stop, which may decelerate the orchestra pit lift to a stop gradually, an E-stop is designed
and configured to:

(a)  completely stop motion as quickly as mechanically possible, 

(b)  be operable in a manner that is quick and simple so that even a panicking user can operate it, 

(c)  be obvious even to an untrained operator or a bystander.

A.3.3.10  Fault 
A fault is often the result of a failure of the item itself, but may exist without prior failure.

A.3.3.12  Initial Limit (Sensor)
This sensor is sometimes referred to as the Normal Travel Limit, End-of-travel Limit or Normal Limit.

A.3.3.14  Labeled
This is the same definition as NFPA 79 clause 3.2.3.

A.3.3.15  Lift enclosure
Orchestra pit lifts differ from elevators in many ways, one of which is that orchestra lifts do not have 
enclosures or cabs which travel in a hoistway. An orchestra pit lift is a moving platform which operates in 
an area open to the theatre and open to adjacent stages, audience areas and orchestra pits. An orchestra
lift passes by floor slabs and platforms, with or without adjacent walls, and is accessed at various levels 
by audience, technicians, musicians and performers.

A.3.3.16  Lift hoistway
This definition is not exactly the same usage of “hoistway” in the elevator codes in that it describes the 
area occupied by the moving platform and attachments only, which are located within a much larger 
volume of free air consisting of the auditorium and understage areas served by the lift. Doors and walls 
forming a rated enclosure may be some distance from the lift hoistway.

A.3.3.18  Lifting load
The lifting live load can include integrated payloads, scenery, portable platforms, or music equipment 
intended to be moved by the lift.
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A.3.3.19  Listed
The same definition as NFPA 79 clause 3.2.4.

A.3.3.26  Programmable Electronic System
Definition is similar to NFPA 79 clauses 3.3.76 and A.3.3.76.

A.3.3.31  Risk Assessment
This is a process of identifying risks and establishing acceptable risk exposure. A resource for how to 
perform a risk assessment is ISO 12100:2010 Safety of machinery - General principles for design - Risk 
assessment and risk reduction, which describes general methods that can be applied to a variety of 
machinery applications including Stage Lifts.

A.3.3.33  Shall
The same definition as in ASME A17.1.

A.3.3.34  Should
The same definition as in ASME A17.1.

A.3.3.36  Static load
The static load can include but is not limited to personnel, orchestra members, audience members, 
integrated payloads, scenery, portable platforms and stage equipment.

A 3.3.37 Ultimate Limit
This sensor is sometimes referred to as the Ultimate, Over-travel Limit, Ultimate end-of-travel limit, or 
Emergency limit. Operators must be notified by the control system that this sensor has been struck and 
that further inspections are needed before restart. User manuals should detail inspection points of 
equipment and/or structures that are to be inspected before operation can resume.

A.4.1.1 Structural design  
In the absence of a local building code, the maximum loads and load combinations should be those 
stipulated by ANSI/ASCE7-10, by IBC chapter 16 or by EN-1990 in Europe.

The registered design professional for a new building should review the loading information provided for 
the orchestra pit lift. For retrofits or renovation the owner should engage the services of a registered 
design professional to assess the building's structural framing in respect to the orchestra pit lift. Orchestra
pit lift frames should be designed in accordance with ANSI/AISC 360.

A.4.2.2  Deflection
Deflection criteria is important because meeting strength criteria only might result in unacceptably high 
deflections at the lift edges where they meet existing stages

A.4.3.4 Over-travel
If a lift platform over-travels and activates an ultimate limit, there should be appropriate stopping distance 
so that the platform and its load do not cause damage or create a safety hazard, and so that the lift 
system can be safely inspected and repaired after such an event. Failure to accommodate this condition 
could cause damage to the lift guides, actuators, frame, building structure or lift or other components that 
would create an unsafe condition for occupants and/or service personnel.

A.4.4.2  Horizontal forces
For most orchestra pit lifts, there should be no lateral loads imposed on the building’s structural framing 
under normal conditions. The movement of objects on the lift platform, the effect of off center loading, or 
seismic activity may impose lateral loads to the guides. For extreme conditions, evaluation by a registered
design professional is recommended.

A.4.5  Welding
The requirements are similar to those in section 8.8 of A17.1.
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A.5.1.1  Listed
The scope of UL508A can be found at http://ulstandardsinfonet.ul.com/scopes/scopes.asp?fn=0508a.html

A.5.5  Control System Parameters
Annunciation of Movement may be provided and if so, the following are suggested:

(a)  Activation of the orchestra pit lift should cause an audible and visual warning at each level 
serviced by the lift platform and at the machinery pit level.

(b)  The warning period should be for three seconds, after which the lift platform may begin 
movement.

(c)  Means should be provided for a competent person to temporarily override the warning and 3 
second delay in movement.

(d)  Warning devices should be arranged to be audible and visible within 6 feet (1.8 m) of the lift 
enclosure area at stage level and within the perimeter of physical barriers at all lower levels.

(e)  The visual warning devices should be strobes or rotating beacons. 

(f)  Signage located at each stage level door and landing doors immediately adjacent to the lift 
hoistway should flash when a fall hazard may exist at that level.

(g)  Backlit signage should read "Warning Orchestra Pit Lift Fall Hazard" 

A.5.5.10.1  It is advisable to have at minimum visual, and as an added security, audible annunciation 
when the temporary override mode is engaged, so that personnel are aware that the override is active.

A.5.5.10.2  It is advisable that devices used for temporary override have restricted access via a locking 
method; require a positive pressure from an Operator to be placed and held in the active state; and when 
the pressure holding them active is removed they return to a deactivated state.

It is advisable to have at least two (2) qualified persons required to operate the lift controls during an 
override situation, although this is dependent upon the site conditions and risk assessment.  Additional 
personnel should be on hand to evaluate and clear any obstruction, so that the operator(s) may remain at 
the control station(s).

A.5.6.3  Ultimate limit switches
Ultimate limit switches stop the lift in the event of over-travel beyond the normal limit switch stop point, so 
that additional faults or damage to the lift or surrounding elements does not occur. If an ultimate limit is 
engaged, that engagement is likely caused by a condition that must be dealt with first hand by a qualified 
person. It is not possible for an operator to operate the lift after it has engaged an ultimate switch.

A.5.7.1  E-stop contactor
For hydraulic driven systems, the E-stop should cause electric power to be removed from the electrically 
operated valves and pump motor. (Similar to that defined by ASME A17.1)

A.5.7.2.2  Jogging
Motor contactors should be sized for the worst-case jogging current draw and heat buildup. Plug stop, 
plug-reverse and jogging duty should be per IEC 60158.1 type AC4 or NEMA ICS2-2000 tables 2-4-3 or 
2-4-4. The control system should allow for the momentum, stopping characteristics, and natural frequency
of the mechanical system being controlled. The control system may limit how rapidly the actuator(s) can 
be restarted or reversed.
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A.6.1  Safety devices
If required by risk assessment, the orchestra pit lift should incorporate additional sensors and interlock 
devices.

A.6.2  E-Stops 
System integration when there are multiple systems that incorporate E-Stop functions within the same 
stage or auditorium with the orchestra pit lift, such as overhead rigging, stage wagons, or other lifts, the 
orchestra pit lift control system should be capable of allowing the E-stop functions to be integrated with 
the other stage systems, so that pressing any E-stop button should activate all E-stop systems in the 
same stage and auditorium.

A6.2.2.2*  In the context of this clause, the word "operator" is the mechanical device that activates the 
contacts of the switch contacts, most commonly referred to as a 'button'.  The word 'switch' refers to the 
assembly of contact(s) that make or break the electrical circuit.

A.6.3.1.2
Areas typically protected with pressure-sensitive edge-switches are the underside of landings, underside 
of floor slabs, edges of hoistway finishes, edges of skirts and the underside edge of lift platforms. 
Selection of pressure sensitive edge-switches:

(a)  Pressure-sensitive edge-switches should be sufficiently sensitive to prevent injury to unprotected 
limbs and sufficiently robust to withstand everyday use. 

(b)  Pressure-sensitive edge-switches should be selected based on the maximum orchestra pit lift 
speed to provide a stop signal with maximum 5/8 in (16mm) of travel or within safe reaction zone of 
the pressure-sensitive edge-switch.

A.6.3.1.3
A lift platform edge above a rigid skirt can have a continuous beveled edge nosing or build out to meet the
auditorium floor edge precisely while allowing for greater operational clearances between skirt below the 
top edge. This is intended to protect a shallow fascia or floor nosing at the top of a lift platform skirt or 
vertical hoistway surface, and deflect a toe or body part or other object from the shear hazard. Surfaces 
should be sufficiently smooth with a low coefficient of friction to push objects back away from the hazard 
instead of gripping them. See related section 4.5 Skirts.

A.7.1.2  Site Condition
Special conditions for the installation may include, but are not necessarily limited to:

(a)  During the installation process, only equipment related to the installation, the orchestra pit lift, or 
safety should be allowed in the lift hoistway.

(b)  A project schedule should be provided to assist the general contractor and/or orchestra pit lift 
installer with the installation procedure. 

(c)  Orchestra pit lift set up instructions should include details of the following:

 Warnings: The installation procedure should include warnings of hazards and 
recommend a sequence of operations to ensure safe efficient installation. Corrosion 
avoidance should also be addressed.

 Handling: The instructions should include the handling procedure for installation, giving 
the mass of each separate part of the orchestra pit lift with details of lifting points, if 
critical.
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A.7.2.2
The owner should designate as a representative the registered design professional responsible for 
reviewing the design of the orchestra pit lift or the theatre consultant responsible for the specification of 
the orchestra pit lift. 

A.7.2.5
Owner’s documentation should include the following:

(a)  summary of engineering calculations for all orchestra pit lift elements, except proprietary elements.

(b)  shop drawings (mechanical) of all orchestra pit lift structures and mechanical systems. 

(c)  shop drawings (electrical) of the control system including at a minimum all motor control centers, 
operator control stations, enable stations and E-stop system 

(d) manufacturers data sheets (also known as cut sheets) for all purchased and replaceable 
components.

(e)  spare parts list of recommended spares to be held on site and supplied by the manufacturer.

(f)  orchestra pit lift operation manual.

(g)  orchestra pit lift maintenance manual including preventative maintenance checklists, intervals, and
procedures and also written testing procedures and reporting forms. 

(h)  calibration certificates for any instrumentation used.

(i)  fall protection Statement of what fall protection has been provided by the manufacturer.

A.7.3  Mechanical Inspection
Typical static mechanical problems include damage, incomplete assembly, incomplete installation, and 
visible anomalies. Typical dynamic mechanical problems include undue vibration, chattering, or unusual 
movement patterns of the drive shafts and mechanisms.

A.7.4  Electrical Inspection
Typical electrical problems include damage, incomplete assembly and/or installation, visible anomalies, 
wires not terminated into terminal blocks or industrial type wire devices, and wiring not permanently and 
legibly labeled.

A.7.9  Pressure Sensitive Safety Edge Tests
The following is a supplemental test based on the product requirements and annexes of EN1760-2.

(a)  While the lift is stationary, confirm that a pressure of 34 lbs (150 N) causes actuation of the safety 
system. 

(b)  Lay a 3” (76 mm) diameter test cylinder across a shear edge location and move the lift platform 
until the test implement engages the pressure-sensitive edge-switch and the lift stops. Confirm that the
force applied is below 90 lbs (400 N) and below the manufacturer’s stated maximum.
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(c)  Confirm the compression distance is within the manufacturer’s specified safe crush zone of the 
shear edge protection.  

(d)  Repeat test for all pressure-sensitive edge-switches.  Each section or run of pressure-sensitive 
edge-switch should be tested at least once.  

(e)  On sections or runs greater than 4 feet (1.2 m), the test should be performed at intervals of 4 feet 
(1.2 m) to ensure the pressure-sensitive edge-switch works properly along its entire length.

(f)  Verify that orchestra pit lift motion cannot be initiated in the shear direction while any pressure-
sensitive edge-switch is engaged with a test implement.

(g)  Test implement is a smooth-sided rigid cylinder 3” (76 mm) in diameter that is instrumented to 
measure a compression of 200 lbs (890 N) with no more than a 1/16” (1.6 mm) deflection.

A.8.1.1  Operator training
An operator training video should be recorded as both a record of formal training for commissioning 
requirements and as a way for trained operators to review in the future. 
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Annex B
Stage Lip Hazard. This hazard exists when the lift is below stage level. The venue management’s safety plan should 
address this hazard before the orchestra pit lift is put into use. An example of a stage edge protection plan is included
in Annex B.

B.Foreword

Stage Lip Hazard  This hazard exists when the lift is below stage level. The venue management’s safety 
plan should address this hazard before the orchestra pit lift is put into use. The following is an example of 
a safety plan for a stage.

Stage Edge Fall Protection Plan

Scope
Falls from the stage edge are a recognized hazard in theatre. This policy is intended to mitigate this 
hazard for employees as well as the public who tour and use the theatre.

Non-performance
This non-performance fall protection plan is in effect when the theatre is unoccupied or during work 
calls with the following exceptions:
• The pit or pit lift is actively being used as a part of the work call.

• Lighting focus calls.

• The orchestra pit or pit lift area has been set-up for a performance. In this case, refer to the 
“Performance and Rehearsal” fall protection plan below. 

1. The pit lift(s) will be positioned at stage or house level (with or without seat banks installed)

2. The “ghost” work light will be positioned DS (downstage) in such a way as to cast the most light 
into the space. The LED warning lights will be deployed at the edge of the stage.

3. When the stage edge poses a fall hazard greater than 4 feet (i.e. orchestra pit or raised stage 
extension), stanchions will be deployed along the stage edge. 

4. When the pit is actively being used for a work call (such as pit strike or set), stanchions will be 
placed across the proscenium OR a human spotter will be placed at the proscenium line. Since 
this operation can occur under high traffic situations (i.e. scenery load-in or strike), the spotter 
may not be assigned other tasks, and must be present any time the hazard exists.

5. In the case of a lighting focus call, at least one member of the crew will be designated the stage 
edge spotter. This crew member must be present onstage any time that the danger is present. 
Because the focus call involves few moving personnel, is relatively quiet and highly organized, 
this crew member may hold another position in the crew, such as one of the four ladder 
personnel or the Remote Focus Unit operator.

Pit Run
This section of the policy pertains to use of the pit lift to transport equipment to and from the trap 
room. The stanchions must be deployed along the stage edge or at the proscenium line or a human 
spotter will be assigned to watch the pit edge. This spotter may not be assigned other tasks. 
Stanchions or the pit railing must be in place in the house aisles to prevent falls into the pit from the 
house OR the human spotter must be in a position to warn anyone approaching from the house. The 
noise level in the space must be appropriate to allow a human spotter give appropriate warnings to 
encroaching personnel.

Performance and Rehearsal
The performance and rehearsal portion of this fall protection plan is in effect once the onstage 
rehearsals have begun or as soon as the onstage preparations for performance (load-in) have 
concluded, whichever is later.
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1. Any performers, lecturers, and crew must be present for a “Safety Walk” prior to their first 
rehearsal or performance. The safety walk will introduce anyone working on stage to the potential
hazards specific to their production, including the hazard created by any exposed stage edges.

2. LED warning lights will be deployed at the stage edge. These lights will remain lit any time that 
the stanchions are not in place.

3. Pre-show:  When the stage edge poses a fall hazard greater than 4 feet (i.e. orchestra pit or 
raised stage extension), stanchions must be deployed until one of the following conditions is met:

a) Main Drape in

b) Choreographed onstage movement, such as a fight call, dance call, staging or music 
rehearsal. 

c) House open

4. Post-show and prolonged breaks, such as lunch or dinner:  Stanchions must be deployed as 
soon as possible. The “ghost” work light will be positioned DS (downstage) in such a way as to 
cast the most light into the space.

5. During pauses in choreographed movement, such as directoral notes and technical notes (as 
commonly happen in technical rehearsals), the Assistant Stage Managers (ASM) or a specified 
deck hand will come onto the stage. In addition to other duties, this crewmember will watch the 
stage edge.

6. For 10-20 minute rehearsal breaks, the house and work lights will be brought up to full.

LED Deployment
The LED warning lights will be taped to the stage deck, along the front edge of the stage, no more 
than 4 feet apart. 

Stanchion Deployment
The stanchions and rope must be installed so that anyone approaching the edge would hit a rope or 
stanchion before stepping off the stage edge.

Yearly Stage Edge Fall Protection Training
Stanchion deployment and stage edge fall protection training will occur annually during the Fall safety 
training week.
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