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Electrical Basics

● Terminology
○ Volts, Amps, Ohms, 

Watts
○ American Wire 

Gauge (AWG)
● Ohm’s Law

○ V=I*R



Electrical Basics

● Wire Comparison
○ R=ρL/A
○ 1ft of 12AWG
○ 4.76in. of 4AWG
○ 2ft of 18AWG
○ 3.25ft of 22AWG





FRC Rules

● Things to look for:
○ Motors
○ New components
○ Pneumatics rules



Commonly Violated Wiring Rules
Wrong wire gauge with protected circuit 



Commonly Violated Wiring Rules
● Placement of 120A circuit breaker on 

the robot
○ R47 (2017)

● More than one connected to each 
WAGO connector on the PDP 
○ R53 (2017)



Wiring IO Spreadsheet

(link)

https://docs.google.com/spreadsheets/d/1UpMJmPZ6xbaZpoCxW8dtmB07ZJudTxZ8pBQat2ih92U/edit#gid=1319387859
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Sensors and Feedback
● Flashlight
● LED’s
● Feedback on game actions



Tools, Crimps, Wire and You
- Have a good SHARP pair of 

wire strippers that you like
- Use a ratcheting style crimper 

for all wire terminals 



Tricks of the Trade
-Hot glue 
-Lots of zip ties/tie downs
-Strain relieve battery cables
-Standardize polarity
-Make sure you understand all 
robot articulations



Tricks of the Trade
-Zip-tie all disconnects
-Radio power secure(POE)
-Wire orientation
-Offset pairs
-Twisting pairs



Tricks of the Trade
Pneumatics

-Small 5/32 Tubing (weight)
-The less brass the better
-USE THE Mcmaster Pressure 

relief valve (48435K714)

 



Tricks of the Trade
-Spend time and check for leaks
(It will save you time in the long run)  

-Pneumatic manifolds
-Tight bend radii out of PTC fittings
- ALL Threaded Connections

- CUT TUBING STRAIGHT

 



Tricks of the Trade
-Batteries

-Preparation
-ABC (Always Be Charging) 
-Battery Rotation Plan For Matches 
-Tester (Practice) Battery 
-Ziptie connection
-Good Battery Strap 



Tricks of the Trade
-Non-Rio Ethernet port
-Labeling  



Sources for components and 
connections

Powerwerx.com
Mcmaster.com
Automationdirect.com
Digikey.com
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