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EXAMPLE 2:  
Bracing the Bars, 
continued
In order to keep the arm from 
falling down, you will need 
to brace it. You could use a 
second screw to hold it, like 
you did with the arm itself, 
but because the arm is such 
a long lever arm, that screw 
would actually be in danger 
of deforming or breaking. A 
better solution would be to 
give the structure support 
at a point closer to the end, 
thus reducing the mechanical 
advantage that the arm has 
relative to the supports.

The arm is now more stable 
and better able to withstand 
stresses placed on it from 
both its own weight, and any 
external forces acting on it. 
The bracing arm has both 
decreased the mechanical 
advantage from the long lever 
arm, and spread the load over 
two supports instead of just 
one.
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Concepts to Understand, continued 

Robust Fabrication, continued
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There are certain parts of a 
robot that are more fragile 
than others. Always plan the 
structural design to protect 
these parts from unwanted 
physical contact if possible.

The design in the example at the 
right is asking for trouble. The 
VEX Microcontroller is a  
sensitive piece of electronic 
equipment, and it can be a 
poor design decision to put 
it somewhere it could be 
damaged by a simple physical 
impact. In particular, this 
design leaves the back of the 
VEX Microcontroller exposed 
in such a way that a passing 
robot or a careless driver could 
smash the entire rear connector 
panel, potentially damaging 
the radio control and power 
connections. Also, the wires 
are a mess. Wires should be 
secured and protected, because 
if one of those wires were to 
snag on another robot (or even 
on the robot’s own wheels!), 
the connector would be forcibly 
removed from its port. Not 
only would this disable the 
robot on the field, but it could 
cause permanent damage to the 
cable or the ports on the VEX 
Microcontroller.

Adjusting the position of the 
controller so that it is not likely 
to get hit by anything, and 
cleaning up the wires (the kit 
comes with wire ties/tie wraps/
zip ties) will reduce the chance 
of damage to the sensitive 
electronic components on the 
robot. As a bonus, it looks a lot 
cleaner as well.

Concepts to Understand, continued 

Exposure and Vulnerability

Microcontroller 
Hanging Outside 
Robot’s Bumper is 
Vulnerable to Collisions

TIP:
For the best protection ensure all robot components that can be damaged 
are well shielded and inside robot structure. Route wires inside the robot 
and away from all moving components.
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• The Structure Subsystem will generally provide 
a place to mount the RF Receiver module on the 
robot. In some cases, you will need to construct a 
piece to hold the Antenna Holder in a safe place. 
The Antenna Holder and Sleeve should hold the 
antenna away from all structural components. It 
should be vertical, and positioned above the robot 
to avoid reducing the robot’s ability to receive 
signals from the transmitter.

Subsystem Interactions

• The Structure Subsystem provides a mounting 
and stabilization platform for sensors on the 
robot. Often, sensors need to be held in a specific 
position to function properly, and the Structural 
Subsystem must be designed to accommodate 
these needs.

	 …the Motion Subsystem?

How does the Structure Subsystem 
interact with…

• The motion and Structure Subsystems are tightly 
integrated in many robots designs. The Motion 
Subsystem can’t be constructed without certain 
structural components (like the chassis rails) 
to provide support.  By the same token, the 
Structure Subsystem must be designed largely to 
accommodate the motion components.

	 …the Power Subsystem?

• The Structure Subsystem generally provides a 
safe, protected place to attach the battery.

• The battery is often the heaviest component on 
a VEX robot. Battery placement will effect the 
robot’s center of gravity, and must be considered 
to ensure the robot is stable. The easiest way to 
change the robot’s center of gravity is to move 
the battery.

…the Sensor Subsystem?

	 …the Control Subsystem?

	     … the Logic Subsystem?

• The Structure Subsystem holds the Logic 
Subsystem’s Microcontroller in place. Since the 
Microcontroller  is a very delicate and important 
part of the  robot, the Structure Subsystem  will 
also protect the Microcontroller by keeping it in 
a secure spot.

• The Structure Subsystem does not plug into 
the Microcontroller in any way; however, the 
Structure Subsystem does need to accommodate 
and protect the wires that run between the 
Microcontroller and other pieces.
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User Structure Notes


