I first purchased the Ron StageMaster wireless load cells for use with my flying
systems for the Calgary Stampede Grandstand Show.  This outdoor show,
which will soon celebrate its 50th anniversary, had never had a
flexible, high-speed, vertical element.  I designed 4 cable track
systems suspended over 350 feet between 2 tall structures.  Each
flying system is a 2-axis track system with separately motorized lift
and travel.  I was not concerned with constant monitoring of the
travel axis or the tension on the track cables.  We use other methods
to ensure that these lines never exceed a given tension.  Without the
Ron StageMaster wireless load cells, however, the lift cables would have been
tricky.

The high-speed winch for each lift axis is capable of lifting
approximately 500 lbs at about 600 feet/minute.  The system has a 2:1
lift advantage, making the maximum load that can be lifted 1000 lbs
per track at 300 feet/minute.  The weakest link in the system is the
lifting cable, which has a breaking strength of 4200 lbs, giving the
lift system a DF of 8.4.  As long as each track is lifting a single
element, it is not possible to overload the system. The winch will not
lift the load.  The challenge arrives when we fly a larger element
over multiple systems.  In addition to an elevation change of 40 feet
over the 350-foot track systems, the tracks also fan out.  At the tail
end, the tracks are about 6 feet apart (18 feet total). The live ends
of the tracks are asymmetrically spread out over 80 feet.  Therefore,
as the trolleys are pulled up the incline, they also get farther
apart.  In order to fly an element across all 4 tracks and maintain a
consistent flight, each lifting lines must draw in at a different
rate. The loads on those lines change significantly throughout the
flight.  As the flown element gets higher and/or closer to the
audience, the side lift lines become nearly horizontal and must
provide a greater tension in order to maintain the same lift.

The scenic element that causes me the greatest concern is the
Acrospan.  This unit is an archway that is 35 feet wide, 12 feet tall
and weighs around 2000 lbs.  It sports a battery powered lighting
system, wireless DMX control and can carry a maximum of 6 performers.
Totally loaded, this unit weighs in at 3000 lbs.

All movements of the Acrospan are a concern.  During a lift, any motor
that might be pulling too fast will reach its maximum load and slow
down to match the speed of the unit, but any motor that might be
pulling too slowly will dump more weight onto the other motors and
likely put the unit out of balance.  During a lowering move, if any of
the lifting winches experience an issue, the entire weight of the
element can easily be placed on a single system, lowering the DF to
2.8 on the system that gets the entire load.
By placing an Ron StageMaster load cell on each of the lift lines, I am able to
monitor the tension on each line.  This allows me to balance the loads
on each line at set points in the cueing process and set an alarm on
each line that will sound if a line passes its overload point.  The
alert is activated several seconds before the issue is visible to the
naked eye, giving me the necessary time to react to the situation.

During the 10th performance in 2009, we experienced a windy rainstorm
during the Acrospan flying sequence. The wind tore a tarp off
equipment located near the flying winches. It blew into winch #3 and
wound around the drum and cable.  As the winch began to bog down, the
Ron StageMaster system sounded an overload alarm and I stopped the Acrospan as
it was lowering toward the stage.  To rule out a computer problem, I
attempted to run the frozen winch down with manual control, but it
would not move.  Writing off this winch, I was able to use manual
controls to jog the remaining winches into a position that allowed the
artists to safely exit the Acrospan.  I slowly executed each jog move
while watching the readings on the Ron StageMaster program, ensuring that the
remaining 3 lines were sharing the load and the lift line on the
frozen winch was not exceeding a DF of 5. Without the Ron StageMaster wireless
load cell system, I would have had to guess how much load was on each
lift line.

I continue to use the Ron StageMaster load cells every summer for the Calgary
Stampede Grandstand Show.
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