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Mission
The Space Delivery Safety Device Team was tasked
with the delivery of a new launch detection device to
Sandia National Laboratories that will detect a
sounding rocket launch and space environment.

Why
Durability, Reliability, Accuracy, and Lifespan

Concept of Operations
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Key Requirements
Mission
A( Sense Launch at or above 12 G's of acceleration
A( Sense pressure within 10-1 mmHg and 10-6 mmHg
A( Close and keep closed a single electrical channel
Size
A( The system cannot occupy a volume greater than

a 36° arc with a radius of 6.8" and a height of 6"
Durability
A( Withstand 25 G's of loading in all three axes and

spikes of 50 G's in the Z axis
A( Withstand intense vibrational loads
Testing
A( Be completely resettable after actuation
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Liberated electron path

Cathode

• High Voltage
• Low Pressure
• Plate Separation

Cathode
• 316 Stainless Steel
• Grounded

Testing
Nonconductive Rod
• Insulates the cathode

Stepper Motor
• Allows for variable
plate spacing

Anode
• 316 Stainless Steel
• Charged

Housing Tube
• Insulates arc
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Pressure Drop Tests
• Arcing Starts
• Arcing Ends

10-1 mmHg at 10 cm spacing
.
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Test results showing the beginning of arcing (blue) and
the end of arcing (red), demonstrating that arcing ends
reliably within the required pressure range.

Test arcing in bell jar
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Centrifuge test rig
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Functional Block Diagram

Gravity sensor 
Senses Launch

Completes Circuit

Logic Circuit 
Completes Circuit

Increase Voltage 
DC to DC Converter

Pressure Sensor 
Senses Pressure
Completes Circuit
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Electrical Command

Electrical Switch
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Rocket System
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Bolts
• Steel (red)
• Nylon (white)

Cathode
• 316 Stainless Steel
• Grounded

Top Cap
• Delrin
• Overhang allows for airflow

Arc Tube
• Delrin
• Contains Arc

Bottom Cap
• Delrin
• Tube Base

Arc Housing
• Delrin
• Insulates arc

Electronics
• DC-DC converter (black)
• Logic gates (green)

Pie slice ---------->
• Delrin
• Mounts payload to rocket

Anode
• 316 Stainless Steel
• Charged

Bolts
• Steel (red)
• Nylon (white)
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Gaps allow for air to escape

G- Switch
• Senses launch
• Trips at 12 G's

SS-5GL2

5A125VAC 3A250VAC

Lessons Learned and Conclusion
• All client requirements were met

• Arcing can vary drastically based on environments

• Allocate more time and resources to testing

• Plan for setbacks in the schedule

• The foundation for modeling systems is assuming
the correct input variables
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This paper describes objective technical results and analysis. Any subjective views or opinions that might be expressed
in the paper do not necessarily represent the views of the U.S. Department of Energy or the United States Government.

Sandia National Laboratories is a multimission laboratory managed and operated by National Technology & Engineering Solutions of Sandia, LLC, a wholly owned
subsidiary of Honeywell International Inc., for the U.S. Department of Energy’s National Nuclear Security Administration under contract DE-NA0003525.


