


Rule Book

 Electrical and pneumatics work must 

meet certain specifications.

 Some of these specifications include:

 Correct wire sizing and colour

 Legal motors used

 Correct modules on the pneumatic system



Kit of Parts

 The rookie kit of parts provides teams with the 
basic resources to get the robot moving.

 This includes some speed controllers and 
other components.

 Wire of various sizes will also be provided in 
the kit, but it is advised that extra wire is 
purchased.

 Vet teams do not get new boards, so be carful 
with them and protect them well – make sure 
no metal chips fall into them

 Don’t let the smoke out!!



 Keep all the paper work, comes with 

free stuff. Ex. Air cylinders

 Use the coupons and gift cards given to 

you in the kit

 Even if you may not need these things 

this year, still order them as you may 

need them in following years and they 

may not be free then!



Controlling Motors

 When choosing what to use for a specific 
motor you must first look at what you need 
the motor to do.

 If the motor needs to have controlled 
speeds and movements then you will use 
speed controllers such as:
 Jaguars, Victors, or Talons

 If the motor just needs to be turned on and 
off without controlled speeds then you will 
use a Spike.





CanBus

 The new boards and talons can talk to 

each other using Canbus, which works 

by attaching all the item in series and 

adressing them. This gets rid of the use 

of some of those pesky PWMs.



Basic Parts of the Board

 RoboRio

 Power Distribution Board (PDB)

 Pneumatic Control Module (PCM)

 Voltage Regulator Module (VRM)

 Breaker

 Speed Controllers





IMPORTANT NOTE

 The fuses on the PDB that power the PCM, 
VRM and roboRio have a tendency to 
come loose

 Be sure that these fuses are pushed in all 
the way down,  or you may lose connection 
and bad things will happen.

 Also, when using PWMs, if you are having 
problems they are the first things to check. 
Make sure they are plugged in properly or 
replace them before trying anything else.



Pneumatics

 When including pneumatics on a robot 

there are things that must be involved in 

the system.

 Some of these components include:

 Manual Release Valve 

 Pressure Switch

 Emergency Release Valve



Compressors 

 If there is an on-board compressor then 

there must be a emergency release 

valve connected to the compressor.

 Off-board compressors are allowed but 

they must be controlled and powered by 

the robot.



 If there is an off-board compressor then 

there are more safety precautions that 

are involved:

 An emergency release valve on the 

compressor and on the robot.

 A working pressure gauge on the 

compressor and on the robot.

 A way of controlling the compressor on the 

robot. (Pressure Switch)



Solenoids

 There are three types of solenoids that 

we work with:

 The one way valves fire and retract when 

the button controlling it is hit once.

 The two way valves fire once the button is 

hit once but will only retract once the button 

is hit a second time.



Controlling Pneumatics

 Each kind of solenoid has a 12V and a 
24V version.

 Both the 12V and 24V solenoids may be 
controlled from the PCM by switching 
the jumper to the desired voltage.

 The compressor, pressure switch and 
solenoids are all controlled

from the pneumatic control

module (PCM).



Sensors

 To make the robot as accurate and self  

sufficient as possible, we use different 

sensors.

 Some sensors include limit switches, 

proxy switches, ultra sonic sensors, and 

even encoders



 To perform specific tasks, it is best that 

we have the least amount of human 

error involved.

 Depending on the need, we use different 

sensors and switched to achieve our 

goal.



Robot Inspection

 On the practice day at competitions, in 
order for your robot to compete you must 
have your robot inspected.

 There are certain requirement from the 
rulebook that your robot must meet.

 If any of these requirements are broken 
then you must make the modifications so it 
is legal to compete.

 You are able to find the inspection checklist 
online – make use of it, no surprises.



Grounding

 Mount your electrical board on a piece 

of wood or lexan and no wires or bolts 

are messing with the grounding of your 

robot – they check for this during 

inspection!

 To check this, use a multimeter and put 

one probe on the PDB and the other on 

multiple places along the frame and 

check to be sure it sees no connection.



A Second Robot

 During the build season we make two 

robots.

 This allows us to have newer members 

have practice before working on a 

competing robot.

 It also allows us to practice our strategy 

before competitions while our robot is 

bagged.



 This second robot must be identical to the 
competition robot.

 If any wires on motors are not the right 
polarity then the code will not work 
correctly when trying to test.

 We need both to be the same so we can 
transfer the code from one robot to the 
other with no problems.

 Therefore it is extremely important to 
document the changes you’ve made on the 
robot and the wire placements for all of the 
boards and modules.



DOCUMENTATION

 I cannot stress the importance of this.

 Makes troubleshooting quicker and easier

 Makes programming’s lives easier

 We keep a binder (bible) full of all the 

paperwork for our section, including 

manuals for parts, all of the robot 

documentation and layouts. 



Working With Other Sections

 It is important that during the build season that 
all sections communicate.

 The electrical members need to know what 
type of motors or pneumatics the mechanical 
members want installed on the robot.

 They also need to know what kind of sensors 
the programmers want on the robot for 
accurate movements.

 They also need to communicate to the 
programming section the ports where all the 
motors and sensors are wired so that they are 
able to program them.



During Competitions

 Have all the team members who aren’t 

busy go around and learn how the other 

robots work

 Ask questions, expand your knowledge 

and find ways to make your robot better 

in following years!


