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What’s on the menu?

Creative Value of Automation


Pentagon of Power


Luck Favors the Prepared



Creative Value of Automation



Wash, Rinse, 
Repeat

Providing the audience with 
the same show every night.



Speedy Delivery
Move fast and don’t break 

things.



Heavy Load
I pick things up and put them 

down.



Elegant Robots
Mechanical choreography 

that advances the story.



Plays well with 
others

Coordinate motion with 
projection, lighting, and 

sound.



See the whole presentation

cci.fyi/value



Axis / Axes
Automation geeks always talk in terms of axes
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Welcome to the Machine(s)



Machines
Just the basics…

Machine Motion

Winch Tracking
Hoist Flying

Revolve Turning
Lift Raising





Pentagon of Power



Operator
Interface

Control
Circuit

Amplifier Machine

Feedback
SensorPentagon

of
Power



Operator Interface



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

GO Button Presssed

Start Downstage Traveler

Start Upstage Traveler

Wait 3 seconds

Operator Interface

• Database of Axes


• Manual moves


• Status reporting


• Cue writing and playback

Tell me what you need



Operator Interface

👉

In Out

Data
Clock







Motion Controller



Motion Control

• Network interface


• Translate motion plan 
(trajectory)


• Convert trajectory into 
electrical command signal


• Self-adjusting based on 
feedback sensors

Plot the course, stay on track
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Speed

Time

Acceleration Constant Speed Deceleration 



Motion Controller
In Out

Data
Clock

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Encoder on Motor

From Operator Interface

From Feedback Sensor







Amplifier / Drive



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Swap Phases After 
VFD to Reverse 
Rotation

Amplifier / Drive

• Converts small signal to big 
power


• Matched to the needs of the 
motor / actuator

Translation please



Amplifier / Drive
In Out

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Control

Amplifier





Machine



Machine

• Converts electrical energy in to 
physical movement

Make it happen

MOVING THE TURNAROUND FURTHER OFFSTAGE INCREASES LINE TENSION



Machine
In Out
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Feedback Sensors



Feedback Sensors

• Converts physical movement 
into electrical signal

What’s going on?
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Slow Rotation 

Fast Rotation



Feedback Sensors
In Out
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Feedback Sensors

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Amplifier

Control

Check Actual Position

Calculate Position ErrorApply Correction

PID Loop

 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Control

Amplifier





Operator
Interface

Control
Circuit

Amplifier Machine
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of
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Luck Favors the Prepared



Save Time

• Fewer staff


• Higher levels of training


• More time planning, less time 
operating

…eventually



Sizing the Robot Army

• Number of Axes


• Horsepower
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Horsepower

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Speed = 1 ft/s



Motor Calc
http://motorcalc.creativeconners.com

http://motorcalc.creativeconners.com


Provisioning the

 Robot Army

• Electrical requirements


• Cable pathways (both 
electrical and rigging)


• Supportive rigging for install


• Show decks



Catwalks

Control Booth

Above Catwalk
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Master Name Horsepower Length Phase Type Voltage Current Quantity
Furman Strip 3

Network Cable - RJ45 10 2
Network Cable - RJ45 150 1
Network Cable - RJ45 50 17
Network Switch - 16P 3

Power Cable 75 16
Power Circuit 1-P 120VAC 15A 3
Power Circuit 1-P 208-230VAC 20A 15
Power Circuit 3-P 208-230VAC 30A 1

Pro Motor Cable 50 DEV 1
Pro/Apprenctice Signal Cable 50 DEV 1

Showstopper Accessory Cable 10 DEV 1
Showstopper Accessory Cable 150 DEV 1
Showstopper Accessory Cable 50 DEV 1

Showstopper Base 1
Showstopper Cable 50 16

Showstopper Consolette 1
Showstopper Hub 2

Spikemark PC 1
Spotline 1

Spotline Mini 15
Stagehand Pro 5HP 1

BOM
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Scheduling Enough  Time

• Paper-tech & pre-viz


• Installation and commissioning


• Troubleshooting


• Programming


• Training

At the right time



Keeping it Safe

• Identify the hazards and risks


• Remove them where possible


• Guard them when they can’t be 
removed


• Protocols for safe habits


• Mix & match



Emergency Stop is the Minimum



RARR
Risk Assessment and Risk Reduction







Sensing Edge Switches 
When Compressed

Safety Mat Activates with Pressure



Sensing Edge

Safety Mat

Control

Enable Switch



Critical Concepts
Fail-safe  •  Redundancy  •  Fault-tolerant 



Learn More
Scenic Automation 

Handbook



Thanks
And good luck!


