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Contestant Numbers     ___________, _______________        

SkillsUSAMechatronics Competition 
 

Construction Phase 1 Secondary 
Time Limit: 180 Minutes (3 hrs) 

 
Read all documentation prior to starting! 

 
You are tasked with designing a circuit to extend and retract a double-acting cylinder 
based on FluidSIM software and the MecLab. Each step must be judged before you 
proceed to the next step. 
 

***SAVE ALL FILES IN THE SKILLSUSA FOLDER *** 
 
Plans and schematics (electrical and pneumatic) must be shown to the judge PRIOR to 
physical construction (They will NOT be graded at this time) 
 

1. Judge's Initials: ________ 
Pressing one switch will cause the cylinder to fully extend; pressing a second 
switch will cause the cylinder to fully retract. 

a. It is not required to continually depress either switch. 
b. Demonstrate this ability in simulation 

 
2. Judge's Initials: _____ 

Same exercise using the MecLab hardware. 
a. Using the software and MecLab, duplicate this process with hardware 
b. Use flow controls in the meter out configuration to control the speed of 

each motion to 1 second to extend and 2 seconds to retract. 
 

3. Judge's Initials: _____ 
Redesign the existing circuit from step 2 to eliminate the pushbutton switch that 
causes the cylinder to retract. (Automatic Return) 

 
4. Judge's Initials: _____ 

Redesign the existing circuit from step 3 to provide reciprocating (back and forth 
motion). That is to say, the cylinder continually extends and retracts as long as the 
pushbutton is actuated. 

a. When the pushbutton is released, the cylinder will finish its motions and 
end in the retracted position. 

 
After completing steps 1 through 4, your judge will provide you a partial schematic for 
the next task, 5, which will be timed. 
 
This schematic will be provided to your team if you have not completed tasks 1-4 in two 
hours. You will lose all documentation, professional practice and time bonus points (200 
out of 400 possible points) 
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5. Using the circuit from step 4, your next task is to install a counter to count the 

number of cycles your machine completes. 
a. The counters need to be pre-set to a specific value. In our case we will use 

10 cycles. They will decrement until they reach 0. 
b. When they reach 0, they will emit an electrical signal which will stop the 

oscillating circuit. 
 

 
Your tasks are: 
 

1. Design and draw the electrical schematic for the machine using FluidSIM. Use 
ISO or JIC symbology only. Where will you save it? 

2. Design and draw the pneumatic circuit diagram for the machine. Use the 
appropriate symbology and label all components and ports. 

3. Build the machine to control the cylinder according to the above task descriptions. 
WARNING: Collisions between components will result in heavy penalties. 

4. All wiring must be done through cable ducts; tubing must be neatly tie-wrapped 
and fastened to the base-plate. 

 

 
 



Contestant Numbers     ___________, _______________        

 

 

 
Total evaluation: 
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