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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. 8N




Speedy Delivery
Move fast and don’t break
things.




Heavy Load

| pick things up and put them
down.
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Elegant Robots

P
o o
@ O
N
Q) P
O O
O C
nrut
£ 8
O O
—
(q0)

o S
c O
C ©®©
I G
QO @©
0 S
=



Plays well with
others

Coordinate motion with
projection, lighting, and
sound.




See the whole presentation
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AXxis / Axes

Automation geeks always talk in terms of axes
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Machines

Just the basics...

Winch Tracking
Hoist Flying
Revolve Turning

Lift Raising
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Pentagon of Power



Operator
Interface

Feedback

Pentagon Sensor
of
Power







Operator Interface

Tell me what you need

GO Button Presssed

U

Start Downstage Traveler
- Database of Axes
» Manual moves '\IL
. Status reporting Wait 3 seconas

» Cue writing and playback ’\IL
Start Upstage Traveler



Operator Interface
In Out
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% Spikemark E:\Box Sync\SpikeMark Troubles\sight and sound\MOC2013  Version3.avs — O X
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Network Connected

IP Address |192.168.1041

[] Auto-repair

Connect

Disconnect

° Hardware Info

Stagehand 1.7

Firmware Installed v2147483647
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Most Recent Firmware v15

US Lift US Travel US Spin DS Lift DS Travel DS Spin HL Lift HL Travel HL Spin HR Lift HR Travel HR Spin Center Winch| |Stage 1 Axis
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Position Error Loaded  False
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Motion Control

Plot the course, stay on track Speed

« Network interface

® Tra n S | a te m Ot i O n p | a n Acceleration Constant Speed Deceleration
(trajectory) ' '

» Convert trajectory into
electrical command signal

 Self-adjusting based on

feedback sensors Time
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From Operator Interface

From Feedback Sensor

v~ Encoder on Motor
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Motion Controller
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Amplifier / Drive

Translation please

» Converts small signal to big
power

« Matched to the needs of the
motor / actuator
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Machine

Make it happen
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Machine
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Feedback Sensors
What’'s going on?

« Converts physical movement
into electrical signal

Slow Rotation

Fast Rotation
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Feedback Sensors
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Operator
Interface

Feedback

Pentagon Sensor
of
Power




Luck Favors the Prepared



Save Time

...eventually

Elegir puntos

Fewer staff

- Higher levels of training

More time planning, less time
operating
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« Number of Axes

« Horsepower



Number of Axes




Horsepower

Speed =1 ft/s



Motor Calc

http://motorcalc.creativeconners.com

Motor Calc Creative Conners Inc.
Motor Speed Reduction Drum
Motor Horsepower: 0.3 HP Speed Reducer Ratio: 32.7 1 Drum Diameter: 10 IN
O [a— )
Motor Nameplate RPM: 1750 RPM Speed Reducer RPM: 53.5 RPM Drum Torque: 306.1 IN*LBS
— 9 <
Speed Reducer 85 % Pulling Force: 61.2 LBS
Efficiency: e—g O
Speed Reducer Torque: 306.1 IN*LBS Linear Speed: 28 IN/SEC
< a—
Speed Reducer 30 Teeth
Sprocket: —)
Drum Sprocket: 30 Teeth

[


http://motorcalc.creativeconners.com
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BOM Above Catwalk . Cable Connection Key
Master Name Horsepower | Length  Phase Type | Voltage | Current Quantity
Furman Strip 3 Network
Network Cable - RJ45 10 2 Showstopper
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A
Notwork Cable - RI45 50 7 . Show#top;')er Accessory
Network Switch - 16P 3 Machine Signal
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Showstopper Accessory Cable - 10"

Showstopper Accessory Cable - 100"

‘ From Control Booth

Marriott Lincolnshire
Hydraulic Layout
Drawn By: GBC
Date: 8/1/2019
Scale: NTS
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Showstopper Accessory Cable - 10"
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cheduling Enough Time
At the right time

« Paper-tech & pre-viz

. |nstallation and commissioning
» Troubleshooting

« Programming

» Tralning




Keeping it Safe

ldentify the hazards and risks
Remove them where possible

Guard them when they can’t be
removed

Protocols for safe habits

Mix & match




Showstopper 3 Base (Front) Spikemark Computer

Network Switch

Showstopper 3 Remotes

Stagehand
(8 per Base or Hub)

ency Stop is the Minimum
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Risk Assessment and Risk Reduction
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Product Centrifuge Spinner v
Completed By Harry v
Date 5/23/2021

Hazard Group Entanglement v
Hazard Machine energized/moving while person is servicing machine.
Comment

Severity 5

Probability 3

Risk Level 15

Risk Reduction Method

Lockable E-stop must be locked out to open access door. Beam break
(plane) on interior of cylinder. 2nd E-stop locally at machine. Lock-out
door latch. Latch should be openable from the inside

Severity 5
Probability 1
Residual Risk 5
Comment
Risk Rating Probability
=
0
> > Q@ @
g 23 > 2% 5
= z 8 g 5% ©
- Do ] T O
Trivial Injury 1 2 3 4 9
§ Minor Injury 2 4 6 8 10
"
o 3 day injury - 3 6 9 12 15
_é‘ loss of work
$ Major Injury 4 8 12 16 20
Death 5 10 15 20 29
Risk Value Acceptability
1-4 Acceptable
5-8 Acceptable only if risk is as low as reasonably practicable
9-25 Unacceptable risk

Product Jesus Cross
Completed By Kody G
Date 3/29/2019
Hazard Group
Hazard Pinch when loading Cross and Footrest
Comment It's unclear how the horizontal member is attached, and how stiff the
member is which affects the severity of injury. (Does the pipe bend
rather than break fingers)
Severity 3
Probability 3
Risk Level 9
Risk Reduction Method |Additional interlock switches for when the cross/footrest is attached
Severity 3
Probability 1
Residual Risk 3
Comment
Risk Rating Probability
=
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= z 8 ¢ 58 5
- oA i o O
Trivial Injury 1 2 3 4 S
§ Minor Injury 2 4 6 8 10
il
o 3 day injury - 3 6 9 12 15
2 loss of work
g =
S
$ Major Injury 4 8 12 16 20
Death 3] 10 15 20 29
Risk Value Acceptability
1-4 Acceptable
o5-8 Acceptable only if risk is as low as reasonably practicable
9-25 Unacceptable risk
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Sensing Edge Switches

When Compressed
Safety Mat Activates with Pressure
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Critical Concepts
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