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Alrighty folks! Incase there was any doubt, My name is Tyler DeLong. I’m the managing partner of DeLong Rigging Solutions. I’m dual ETCP Certified in both theatre and arena rigging. I’m an ETCP Recognized Trainer for both and a voting Member of the Rigging Workgroup. I also spend a lot of time doing rigging inspections and working with the rigging standards.



How did this session come to be?
• Jay O. Glerum

• I stumbled across a document from Jay from 2014

• Then I found out that my original session was a topic that 
someone else was already covering…

Presenter Notes
Presentation Notes
How did this session come to be? Well for that we need to talk about how the standards came to be.The story I have been told is that In 1980, at a session on Rigging at the USITT conference in Kansas City, a member of the audience asked Jay Glerum, “Where can I find the standards that cover rigging in our industry?”  The answer was “nowhere.” There were no standards because no one had written any. That question, however, prompted a long series of actions by USITT and ESTA that resulted in the first rigging standard being approved by the American National Standards Association (ANSI) in 1999. There are now over 60 standards covering a multitude of subjects in the entertainment industry. And ESTA has them online for free for everyone to see!Jay had an everyday user’s guide to the standards that he last updated in March of 2014, He passed away in June of that year. So, while working on the PowerPoints for Jay O. Glerum Intro to Rigging Class this past fall, this document was given to me along with a story about Jay’s plea at one of his last Master Classes for people to not only continue the standards program, but to make sure that people keep using them. I looked at that document and decided that at the very least I needed to update it. Then in December I found out that my approved session for this years USITT overlapped another session and USITT would appreciate it if I picked a new topic. After a few days of aimlessly mumbling 4 letter words I decided that I should build upon Jay’s cheat sheet and further his goal by helping everyday users know where to find the relevant standards, how to interpret them. To Be clear, I will update his cheat sheet eventually, but to date this power point is as close as I’ve come.



Defining “Everyday User”

Raise your hand if you often:
- Operate a motorized or automated rigging system
- Operate a Counterweight System
- Operate a Rope and Sandbag System (Hemp System)
- Operate a traveler curtain
- Statically suspend something (Dead Hang)
- Walk under any of the previously mentioned systems

Presenter Notes
Presentation Notes
Lets start by defining an everyday user. Please Raise your hand if you do any of the following:Operate a Motorized systemOperate a counterweight systemOperate a Rope and Sandbag systemOperate a traveler curtainStatically suspend itemsWalk under any of the above!Congrats, you are all what I would consider to be everyday users of a rigging system and this session is for you!
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COMMON PRACTICE

SCIENCE

STANDARDS
CODES

SPECIFICATIONS

Physical Principles, Laws of Nature
Generally unalterable
Laws – OSHA, NEC, fire codes 
Perpetually Altered
Guidelines by Non-profit Groups
ANSI, ASSP, NFPA, ESTA, SAIA

Intentions of Manufacturers

What is left? 
Ideally, only things that affect 
efficiency, not safety.

How do now the right way to do something?

Presenter Notes
Presentation Notes
Ok, so how do we know something is right? Full Disclosure, I unceremoniously have stolen this slide from someone, who stole it from someone, who probably stole it from someone else, and none of us know who did it originally, but I can tell you it wasn’t me.That being said, the reason that I am showing you this is because I want to make sure that you all understand where in the hierarchy of things the standards fall. We start broad at the top and get more specific as we work our way down the graph. You’ve got Science at the top. You can’t argue with the laws of physics. Then you have Codes, these are the laws of man and disregarding them lands you in criminal court. Next we have standards, which we’ll define in just a second, but ignoring them can land you in court as well, but civil court is much more likely than criminal court. Below standards we have specifications. These are what the manufactures say you should do with their product, if you follow these then the manufacturer is taking responsibility that the product meets everything above it. that being said if a specification doesn’t mention something, then you should default back to what the standard says. The final layer is Common Practice. This is where the everyday user gets to have some opinions on how to do things. A good example of this one is that we tend to use half hitches to terminate our operating lines on a counterweight system. Some people use two, some people use three, but no where is it written that you have to use some combination of half hitches for this, we just all do it because it’s a common practice.



What is a Standard?

• It is a general consensus that has been reached by a 
group of stakeholders.

• They are not legally binding but can be used to legally 
bite you

Presenter Notes
Presentation Notes
What is a standard? Any of the students in here want to take a stab at this?A Standard is a consensus of stakeholders on a topic. When I say stakeholders, I mean anyone who is affected by the standard, so manufacturers, installers, vendors, end users, even insurance companies have their say in the creation of standards. In the entertainment industry our Standards are written by the Technical Standards Program, which is an ANSI accredited voting body that is administered by ESTA. The Rigging Workgroup, the people who write the rigging standards, is a comprised of some of the brightest stakeholders in the country. Unfortunately they are also some of the most opinionated riggers out there, so these meetings can be like herding cats. At any rate, so the Rigging Work Group makes these standards and then we must follow them, right? Wrong, but we really should. The standards are written in such a manner that they are considered to be the bare minimum for whatever they are governing to be considered safe. This means that IF something goes wrong and the attorneys get involved, the standard that was accepted by the Rigging Work Group, on behalf of the Technical Standards program, which remember is an ANSI Accredited standards writing body… is what will be used to prove that you were negligent. So, follow the standards to keep everyone safe and you shouldn’t have to worry about the lawyers.



Occupational Safety and Health 
Administration

1910 1926

Also known as OSHA

Presenter Notes
Presentation Notes
Occupation Safety and Health Administration, also known as OSHA! Don’t confuse ANSI standards with OSHA. OSHA Code is the law of the land, and it’s written in blood. I’m not touching on OSHA today, but I recommend being familiar with OSHA 1910, General Industry and 1926 Construction. Depending on what is going on, we fall into both OSHA categories. Folks, take a moment here to stop texting your best friend about how much you love this session and follow these QR Codes. Save the URL’s and when you have a question about what the safe way to do something is, these are a great place to start. OK, I’m not talking about OSHA today so I’m going to move on, but if you didn’t use the QR codes right now, my PowerPoint is available though USITT and the QR code I’m going to give you at the end.



Reading a Standard

ANSI E1.1 – 2018
Entertainment Technology—
Construction and Use of Wire 

Rope Ladders

Presenter Notes
Presentation Notes
Ok, some quick things about reading the standards.Lets start with the name of the standard.Having ANSI at the beginning tells you that it is an ANSI recognized standard, what this means is that it was created by an ANSI accredited voting body and that all of the correct steps were followed to ensure that the standard truly is an industry wide consensus.E1 tells us that it is part of the entertainment serries of standards..1 tells us it was the first standard accepted into this serries. 2018 tells you what year it was accepted. All standards must be Reaffirmed, revised, or withdrawn every 5 years. That doesn't mean that if it’s over 5 years old you should ignore it, but it does mean you should go and see if the updated version is out yet. These standards take YEARS to develop, so the new version might be in process.“Entertainment Technology—Construction and Use of Wire Rope Ladders” this is your descriptor of what the standard covers and is your preview on the subject matter.



Reading a Standard

What is the difference between 

Should 
Vs. 

Shall?

Presenter Notes
Presentation Notes
Ok, this one trips a lot of people up, but if you’re reading an ANSI Standard, it is really important, who can tell me the difference between “Should” and “Shall”Should means it is strongly recommended, but there are some circumstances where it may be acceptable to not do something.Shall means you must do something. If the standard says you shall do something, then there is no situation that a group of very talented people who like to find exceptions to every rule could think of where it’s acceptable to not do this.There are some standards that don’t have a single “shall” in them. But you SHOULD still follow them.Does everybody understand that?



Reading a Standard

What is the difference between 

Competent
Vs. 

Qualified

Presenter Notes
Presentation Notes
Another important thing to clarify is the difference between a Competent Person and a Qualified Person. Who can tell me the difference?A Competent Person is 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.A Qualified Person is someone who by possession of a recognized degree or certificate of 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 work.To sum up those two very lawyer-esque definitions. A Competent person is someone who is knowledgeable about something and is empowered by their employer to make choices about it. They hopefully are, but not necessarily are, what we would vernacularly call competent.  A qualified person is someone who has been extensively trained on the topic. Commonly this is an engineer, but it can be another professional. The Important take away here is that most everyday users can be a Competent Person, but very very few are considered a Qualified Person as far as the standards are concerned. Does any one need some clarification on that?



Interpreting the Standards

ANSI E1.2 -2021 Entertainment Technology — Design, 
Manufacture and Use of Aluminum Trusses and Towers

3.2.4.b: Design of truss or tower modules for repetitive use: 
The design strength determined in accordance with the 
standards cited herein shall be multiplied by a factor of 0.85 
when the components will be subjected to repetitive use. 
This reduced design strength shall be greater than or equal 
to the maximum demand on the module from the intended 
loading conditions. 

Presenter Notes
Presentation Notes
Ok, you’ve all had your crash course in the difference between Should and Shall, Competent Vs. Qualified. Lets try reading a few of these. I’ve been told this was one of Jay Glerum’s favorite ones to use to illustrate the need to read the standards. OK, who wants to tell me what we know just from the tittle of this standard?It’s ANSI AcreditedIt’s part of the E1 series of standardsIt was the second one adoptedIt was published most recently in 2021It has to do with Aluminum Trusses and TowersOK, 3.2.4.b: Design of truss or tower modules for repetitive use: The design strength determined in accordance with the standards cited herein shall be multiplied by a factor of 0.85 when the components will be subjected to repetitive use. This reduced design strength shall be greater than or equal to the maximum demand on the module from the intended loading conditions. Who wants to take a stab at what this actually means?It means if you are going to use the truss more than once, it should be derated by 15% after it’s first use.Who here knew that one before now?



Interpreting the Standards

ANSI E1.22 -2022 Entertainment Technology – Fire Safety 
Curtain Systems

13.3 Periodic User Testing The emergency closing of the fire 
safety curtain system shall be tested at least once every 30 
performances but not less than once every three months

Presenter Notes
Presentation Notes
Alright, who wants to take a stab at this one?That’s right, this tells us that you are supposed to test your fire curtains every 90 days or 30 performances, whichever comes first. It should be noted that many AHJ’s are going to not know this standard, and are going to ask you if you are in compliance with NFPA 80. ANSI E1.22 was most recently revamped to make sure that if you are following it, you are meeting or exceeding NFPA 80. In the case of periodic testing, NFPA 80 only requires testing every 90 days.



Interpreting the Standards

ANSI E1.39 – 2021 Entertainment Technology – Selection and 
Use of Personal Fall Arrest Systems on Portable Structures 
Used in the Entertainment Industry 

4.2 Anchorage Requirements. The minimum anchorage 
ultimate strength shall be 22.2 kN (5,000 lb) per person 
attached, unless it is certified by a qualified person. 

Presenter Notes
Presentation Notes
Alright folks, lets give this one a try. Who thinks they know what ANSI E1.39 section 4.2 means?It means all our fall arrest anchors must have a minimum strength of 5,000 pounds or an engineer can sign off on it if it’s strength is less than that. 



Interpreting the Standards

ANSI E1.47 Entertainment Technology—Recommended 
Guidelines for Entertainment Rigging System Inspections

5.1.1 The inspector should have a minimum of 5 years or 
10,000 hours of experience including a combination of 
entertainment rigging systems design, engineering, 
inspection, installation, maintenance, service, repair, 
modification, and functional testing. Typically, experience 
only in system operation will not provide suitable 
experience to inspect entertainment rigging systems. 

Presenter Notes
Presentation Notes
OK, last one. Who wants to try this one?That’s right, a rigging inspection should be done by someone who is more than an everyday user. That being said, note that this is a should, not a shall. This means that wile I wouldn’t recommend it, yes you can do your own ANSI E1.47 compliant rigging inspection. In fact, any inspection is better than no inspection. But that’s a different soapbox.



Where to find the standards
https://tsp.esta.org/tsp/documents/published_d
ocs.php

They will ask for an email address, this is for 
tracking purposes, not because they are going 
to spam you

Presenter Notes
Presentation Notes
Alright, how are we doing? Everyone feeling ok so far? Rock on!So, You can find the standards for free online thanks to ESTA. This is a big deal, and you should appreciate that ESTA publishes these for free. ANSI Standards are expensive to develop and the majority of them you need pay to read. You can find the standards for FREE at this website. So go ahead, scan the QR code, and save the link. They will ask you for your email address, but this is for tracking purposes, in the years that I’ve been accessing these standards I have never gotten a spam email, and to date they haven’t sold my email address either.

https://tsp.esta.org/tsp/documents/published_docs.php


What Standards are important for 
everyday users?

• Make sure all applicable standards are met by your 
vendors when buying rigging equipment and systems

• Know the portions of the ANSI E1 serries of standards that 
are applicable to what you do as an everyday user.

Presenter Notes
Presentation Notes
All of them are important to know, but the majority of them you only need to know so that you can make sure the equipment and systems you buy meet the correct standards.The portions of the standards that you really need to know as an everyday user are the parts about:Use and Care of equipment and systemsMaintenance requirementsSafety RequirementsTraining RequirementsInspection requirementsDocumentation, labeling, and marking requirementsOk, next I’m going to give you all a rundown of the applicable standards to the everyday user of Theatre Rigging systems and which portions you should know. This PowerPoint is available from USITT as well as on my website. There will be a QR code at the end to help you find the PowerPoint in leu of Jay’s cheat sheet.



E1.1 Wire Rope Ladders

• Section 7: Ladder Installation
• Section 8: Ladder Use
• Section 9: Worker Training
• Section 10: Inspection

Presenter Notes
Presentation Notes
The sections that everyday users need to know are:Section 7, Ladder Installation:  “The ladder shall be installed such that no climb is longer than 15.2 m (50’)”Section 8, Ladder Use: “Only one climber at a time shall be allowed on the ladder.”Section 9, Worker Training: Training should cover how to inspect, use of fall arrests, climbing techniques, and installation of the ladder.Section 10, Inspection: This covers the criteria for the inspection process of the wire rope Ladder.



E1.2  Aluminum Trusses and Towers

• 3.2.4.b: Repetitive use rule.
• Section 5: Use and Care
• Section 6: User Inspection

Presenter Notes
Presentation Notes
3.2.4.b Repetitive use rule. I’ve been told this was one of Jay Glerum’s favorite details to use to illustrate the need to read the standards. The first time you use a stick of Aluminum Truss, the engineered rating is what you use. However the 2nd time onwards, according to ANSI E1.2 section 3.2.4.b you must derate the truss by 15%. So take the engineered strength of the truss, and multiply it by 0.85.Section 5, Use and Care: “This section is to provide the end-user with sufficient information to ensure that modules are handled correctly during storage, transportation, erection, and dismantling, and that the assembled truss and tower systems are used on site within the limitations of the User Information provided by the Manufacturer.”Section 6, User Inspection: this section establishes the “minimum required inspection routines and guidelines”.



E1.4-1 Manual Counterweight Systems

• Section 6: Documentation, Labeling, and marking 
• Section 7: Inspections 
• Section 9: Basic Functionality and Safety Requirements

Presenter Notes
Presentation Notes
Section 6 Documentation, Labeling, and marking : This is where it states that the “working load limit, manufacturer's name, or grade reference mark shall be permanently displayed” as well as many other tidbits of info. This section also talks about user manuals and maintenance logs. Very few of you actually have these, but you should!Section 7 Inspections:  Establishes the “minimum inspection and testing requirements”Section 9 Basic Functionality and Safety Requirements: This section covers things like edge protection, loading system characteristics, and required training for operators.



E1.4-2 Statically Suspended Systems

• Section 6 Labeling
• Section 7 Inspections

Presenter Notes
Presentation Notes
Section 6 Labeling: Same as with the counterweight systems. This section covers working load limits, manufacturer's name, user manuals and maintenance logs.Section 7 Inspections: Once again, same as the counterweight systems. This covers the minimum requirements for inspections. Which basically are ANSI E1.47, but we’ll talk about that more later.



E1.4-3 Manually Operated Hoist 
Systems
• Section 9: Labeling, Marking, and Signage
• Section 11: Inspection and Testing

Presenter Notes
Presentation Notes
I’m betting by now you’re all noticing a pattern about what’s in these sections.



E1.6-1 Powered Hoist Systems

• Section 8: Manuals
• Section 9: Labeling Marking, and Signage
• Section 11: Inspection and Testing
• Section 12: Maintenance

Presenter Notes
Presentation Notes
Section 8: ManualsSection 9: Labeling Marking, and SignageSection 11: Inspection and Testing These sections are exactly what you think. In addition to these we have section 12.Section 12: Maintenance: the real takeaway from this section is that all maintenance needs to happen under the supervision of a qualified person. Generally speaking you, as an everyday user are not a qualified person.



E1.6-2  Design, Inspection, and 
Maintenance of Electric Chain Motors
• Section 4: Inspections and Testing
• Section 5: Maintenance
• Section 6: Labeling
• Section 7: Documentation

Presenter Notes
Presentation Notes
Section 4: Inspections and Testing: this section establishes a  minimum criteria for inspection and testing. However it also states that Manufacturer requirements SHALL be followed in addition to this section. This section has some great tables establishing frequency of inspections as well.Section 5: Maintenance: This section is really concise and to sum it up, follow the manufacturers recommendations for maintenance.Section 6: Labeling: this section states that all chain motors mush have their capacity, serial number, electrical specs, connector info, lifting speed, and that they are compliant with ANSI E1.6-2 clearly posted on the outside of the motor.Section 7: Documentation: Basically there must be a users manual from the manufacturer available, AND the date of the last time the motor was serviced must be affixed to the motor



E1.6-3 Selection and Use of Serially 
Manufactured Chain Hoists

Know the entire 
document

Presenter Notes
Presentation Notes
If you are using chain motors, know this document. It defines:Requirements for chain motor systemthe roles of individuals in the operations of chain motorsRisk Reduction ProcessesRisk Assessment considerationsRisk Reduction techniquesInspection requirements prior to each useOperating precautionsOperating proceduresTransportation considerationsIf you use chain motors, you should know this document very, VERY well.



E1.15 – 2006 (R2021) Entertainment Technology –
Recommended Practices and Guidelines for the Assembly 
and Use of Theatrical Boom & Base Assemblies

Know the entire 
document

Presenter Notes
Presentation Notes
If you use Theatrical Boom & Base Assemblies, you need to know this one. It covers:Acceptable useVarious functionality testing for acceptability of a BoomGuidelines for putting together the Boom and Base AssembliesAcceptable placement of boomsInspectionsRepairsRequired documentation and labels



E1.22 - 2022 Entertainment Technology –
Fire Safety Curtain Systems

• Section 13: Testing, Training, Maintenance, Inspections, 
and Repairs

Presenter Notes
Presentation Notes
The majority of this standard is not something you need to know, but if you are getting a new fire curtain, MAKE SURE your vendor is installing a fire curtain that is fully compliant with all sections of this standard.The section that an everyday user should know is Section 13: Testing, Training, Maintenance, Inspections, and Repairs. If you take nothing else from this seminar, remember this section of this standard is something that you do need to know. This section requires that:You keep records on your fire curtainYou test it every 90 days or 30 performances, which ever happens firstYou need a Qualified person to inspect it annuallyYou must have maintain and repair your fire curtain



E1.39 – 2021 Entertainment Technology – Selection and Use 
of Personal Fall Arrest Systems on Portable Structures Used in 
the Entertainment Industry

Know the entire 
document

Presenter Notes
Presentation Notes
If you’re climbing on portable structures, like scaffolding, truss, sound towers, etc. You need to know this entire document.It states that all portable structures need to be designed with fall protection in mindIt has the minimum requirements for various Fall Arrest systemsIt states the different kinds of documentation that you must have when dealing with personal fall arrest systems on portable structuresIt goes over the selection criteria for personal fall arrest systemsIt lays out the training requirements and inspection requirements



E1.43 - 2016 Entertainment 
Technology—Performer Flying Systems

DON’T FLY PEOPLE!

Presenter Notes
Presentation Notes
Everyday users should not attempt to fly performers. To quote the forward of this document, “It has been assumed in the drafting of this standard that the execution of its design provisions are entrusted to appropriately qualified and experienced people.” This is a highly specialized niche of the rigging world and it’s best to bring in professionals if you’re going to do it. Plain and simple, you’re everyday user should not be flying people.



E1.43 - 2016 Entertainment 
Technology—Performer Flying Systems

Know the entire 
document

Presenter Notes
Presentation Notes
So if you’re flying people, I advise you be able to quote this document.



E1.47 – 2020 Entertainment Technology—
Recommended Guidelines for 
Entertainment Rigging System Inspections 

• Section 5: Qualifications of an inspector

• Section 7: Frequency and scope of inspections

Presenter Notes
Presentation Notes
Section 5: Qualifications of an inspector. We already talked a little bit about this, but the real takeaway is that it is advisable to have a 3rd party come in and do your rigging inspections. You as an everyday user are unlikely to know all of the applicable codes an standards that they lay out in this section.Section 7: Frequency and scope of inspections. This section has a table in it that tells you that you that with a counterweight system you should have a level 1 inspection every year and a level 2 inspection every 5 years. On a motorized system you should have a level 2 every year, and on a static system you should have an inspection every 5 years.



E1.67 - 2021 Entertainment Technology – Design, Inspection, 
Maintenance, Selection, and Use of Hand and Lever-
Operated Chain Hoists in the Entertainment Industry

• Section 4: Inspections, Testing, and Maintenance
• Section 5: Labeling, Identification, and Documentation
• Section 7: Areas of Responsibility
• Section 8: Risk Reduction Process
• Section 9: Hazard Assessment
• Section 10: Risk Reduction Techniques
• Section 11: Inspection Prior to use
• Section 12: Operation

Presenter Notes
Presentation Notes
This one covers chain falls folks, and basically you need to know this entire document other than the parts about the minimum design criteria.



Questions?

Presenter Notes
Presentation Notes
And that’s what I have prepared for you. Does anyone need anything to be clarified?



QR Code for 
this PowerPoint

DeLong Rigging 
Solutions

Presenter Notes
Presentation Notes
Thank you folks!On the screen you’ll find 2 QR codes. One will give you access to todays PowerPoint and the other will take you to the DeLong Rigging Solutions homepage. You can always reach me directly at Tyler@delongriggingsolutions.com
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