Accident Prevention & Systems Designs:

RIGGING RUNAWAY!

Many facilities are considering the renovation of their rigging systems to provider avsaking
environment. The use of motorized rigging is becoming more prevalent and affordahlzughl
viewed by many as a luxury, motorized rigging is really a fundamental requirement for nicedra t
— whether it be a high school or a road show house. Consider the following:

Counterweighted Riggingoperates on a very basic principle: the arbor (weight carriage) has a weight
equivalent to the pipe batten and it's scenery / drapery / lighting load. If the s{pdlegswheels) and
arbor track (T-bar) are in good condition and properly aligned, the system molyeldaiy and the

load can be raised and lowered by one operator at the locking rail. Thatsypart.

The difficult part comes in loading and unloading the arbor and the batten. If the bat@ntierevel

of the stage, then the arbor is up near the gridiron level at the loading galkenyifas you have one —

many facilities are missing this fundamental componefs scenery and/or lighting is added to (or
removed from) the pipe batten, the equivalent amount of weight must be added to (or reorayduefr

arbor carriage. It sounds simple, but in reality, it's quite difficult to do safethe Ibading gallery fly

crew cannot, or does not, keep up with the stage crew — or vice-versa —, then the sydtgm rapi
becomesinbalanced The only thing holding the arbor in place is the rope lock on the hauling line

(rope hand line). The rope lock shouldn't be expected to hold more than about 50 pounds of imbalance,
and good rigging practice is to keep the imbalance at less than 20 pounds.

So, what happens if the system gets out-of-balancelhere are several possible scenarios, some of
which are deadly. Different circumstances and different levels of workerakplay an important role
in determining the outcome of a "run-away".
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Scenario One: A “Stage Heavy” Load.If the arbor islown (at the locking rail level) and the pipe
batten isup (flown out), and someone releases the rope lock without checking to see tfithérse
weight” then several things may occur in rapid succession:

1. The pipe batten, and whatever is attached to it, comes crashing towards the floeanThis
seriously injure or kill anyone in its path. Secondarily, it can destroy anythinhedtto the
batten or beneath the batten. If the batten is loaded with lighting instrumetitgy beswveen
$200 and $1,000 each, the financial impact can be staggering (no pun intended).

2. As the batten descends toward the floor, the counterweight arbor sails up theatibtoward
the ceiling. If the operator doesn't have the presence of mind to let go of the hand linel] theey wi
dragged into the air with their shoulders and head striking everything in theirgibgr: arbors,
the bottom of the loading gallery, the index light, etc., until they let go or are knockedalods
fall back to the ground (or onto the locking rail). The resulting injuries can be sdveael
trauma, lacerations, abrasions, rope burns, and broken or twisted ankles or legs uporviieit arri
the floor.

N

2

If the operator has the presence of mind to loosen their grip, but not let go of the ifbe (ma
hopes of slowing the event down....), then they may end up with third degree rope burns on
their arms and hands (even if they were wearing gloves).

If they're smart, they will run away from the line set at a 45 degree angletacidageof the
area. Why? When the arbor gets all the way to the top and strikes the upper stop€pr wor
rips out the upper stop and is driven all the way into the headbeams), it can dislagtgelthe
counterweight "bricks" from the arbor and it will rain steel blocks down on the |lockiinand

surrounding stage area. Each counterweight weighs between 20 and 40 pounds, and there may

be 1,200 pounds, or more, of them, each randomly deflecting off of the arbor wall, the
surrounding arbor sets, and the ropes and cables in the area as they fall the 60 or s@feet to th
floor — a totally chaotic and unpredictable event.

3. Finally, the impact of the arbor into the upper stop may dislodge the load on the ppeg att
snap the hoisting cable connections), thunhalancing the system to be arbor-heavyThe arbor
will then come crashing down to the stage level. This will usually teaheuibtwer arbor stop.

Sound exciting?You bet! Youdon'twant to be there.

Scenario Two: An “Arbor Heavy” Load. If the arbor iaup (at the loading rail level) and the pipe
batten isdown (flown in), and someone releases the rope lock without checking to see if therset is i
weight” then several things may occur in rapid succession:

1. The pipe batten, and whatever is attached to it, goes sailing towards the gridkoff @ayone is
near it, the batten can snag their clothes or skin, or strike them under the chirsandwo
damage. This can seriously injure or kill anyone in its path.

N

If by some manner of inattention there is someone leaned over or holding onto thelatten, t
can be carried towards the fly loft with the batt&mu don’t want to be 50-60 feet in the air
hanging-on for dear life!
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2.

N When the run-away batten reaches the gridiron it will stop suddenly, anything not wedidsec
to it will be shaken loose and fall to the stage below. Even a gel frame can injure you if
dropped from a significant height.

As the batten ascends toward the gridiron, the counterweight arbor falls doWwbdhérack, or

wire rope guides, toward the locking rail.

N If the operator doesn't have the presence of mind to let go of the hand line, they can have their
hand dragged into the rope lock with enough force to break bones.

N If the operator has the presence of mind to loosen their grip, but not let go of the ibe (ma
hopes of slowing the event down....), then they may end up with third degree rope burns on
their arms and hands (even if they were wearing gloves).

N If they're smart, they will run away from the line set at a 45 degree angletaridageof the
area. Why? When the arbor gets all the way to the bottom and strikes the lower stop (
worse, rips out the lower stop and is driven all the way into the tension blocks)aisoa
dislodge the steel counterweight arbor (weight carraige) from the T-blks natate out
towards the operator, striking them in the head, shoulder, or face.

Finally, the impact of the arbor into the lower stop, or if the trim chains are sharigdhe
batten into the bottom of the loft well steel or the loft blocks, may snap theapgerminations
at the pipe batten (or snap the hoisting cable connections at the arbortédptmples dropping
the batten in a free-fall toward the stage

Sound exciting, tooYou bet! Youdon'twant to be there either.

Motorized Rigging can prevent many, if not all of these potential problems. One of its major
drawbacks is the initial expense (however, it only takes one wrongful deathtlewjsistify the cost of
a whole new rigging system). If properly designed, installed, and maintained, motorizadetuan
have a service life that exceeds that of ordinary counterweighted systenwiz&tbsystems offer a
variety of safety and operational features:

1.

2.

Access control security. It cannot be activated or moved without the key thgizesghe system.
Load control. It will not and cannot lift more than it is designed to.

Speed control. A run-away set cannot occur. The motor will only run at a predetermirced spee
(or speeds, if it is a multi-speed or variable-speed set).

Less personnel management. The loading and unloading of counterweights is not necessary or
required. The winch system handles all the load compensation.

Simpler operation. The operator need only to watch the position of the batten and load when
running the system, he needn't be distracted by arbor position or loading gallery.activit

No building damage. Arbor stop repair and replacement is not a problem as each wingbenas
and lower travel limit switches and back-up ultimate limit switches. AniaddlitEmergency
Stop switch is also located on the winch control station. Runaways just don't happen.
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7. They are quiet. If properly designed, they can be operated at anytime, even during a show, without
the audience hearing them.

8. Speed. Typically, utility lines are operated at 15-20 feet per minute (3"-4épend). This is
very slow and offers plenty of time to react to unfavorable conditions. If necessary, and
appropriate to the needs of the venue, motorized systems can be designed to opeds aver
200 feet per minute. Slower speeds are safer, higher speeds are more usedultfiordf-show
production work.

9. Additionally, a motorized type hoisting system can be upgraded to be computer assisted. A
computer assisted system can allow the storage and replay of movement aml poss, as well
as more precise and repeatable placement of scenery or other batten losdisa Vary
important factor in precisely positioning an orchestra shell.

The use of motorized moving elements in modern productions is commonplace. Students should be
trained and experienced in the integration of this technology into the enternainohestry.

Don’t throw out the baby with the bath water. This is not say, however, that everything should be
motorized. Counterweighted rigging systems are far more prevalent than their modern repldcem
and will be for the foreseeable future. With that in mind, students should be prowdedgirexamples
of counterweighted rigging as a basic part of any good systems d¥&¥itiout practical hands-on
experience working with this technology, the students are placed atgreater riskwhen they travel
to facilities that are equipped with manual systems.

Each facility should have at least one dead-hung set, one single-purchase line setdantlene
purchase line set. Budgetary constraints may dictate that more sets be taeraoghted type, but
there is a reasonable limit to these as well. A prudent design shouléal$asthe heaviest and most
dynamically loaded line sets are motorized for safety. This would typically include:

pal

Electric Battens (battens with lighting instruments, plug strips)(tiipi8eb units)

2

Orchestra Shell Canopies (typically 2-3 units)

2

Grand Drape (House Curtain)(1 unit)

N Fire Curtain (typically 1 unit)
This leaves Borders, Legs, Cycloramas, Scrims, and Utility battens to gaetkas motorized or
counterweighted as budgets and needs dictate.

Summary:

What's right for your facility? That is to be determined by careful considerafithe facility, its staff
abilities, the teaching needs, and the administration’s adversity to risk expdsigecomplex issue
and should be thoroughly discussed before a design is implemented. A Theatre Consuiitang ca
additional insight and perspective to the conversation, as they have a broad nduohegystisthe other
systems that will be affected by the rigging. Each type of rigging system has uniqueatruct
electrical, and architectural implications that must be addressed.
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