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Intake Ideas 
 
Intake 1.0: 
 

 
 
General Design: Two free spinning arms pivoted on the end to a back bar, each with a 
motorized wheel at the end 
 

Strengths: Weaknesses 

● Simple to design and build 
● Spring tension ensures that the cube 

has pressure to stay in 
● Only a few moving parts, so it can be 

light 

● Wheels don’t have enough traction.  
● The inner spring loading ensures that 

the space between the wheels will 
always be less than 13 inches.  As it 
approaches cubes from the back, it 
will always be likely to push the cubes 
instead of intaking them 

 
Intake 2.0: 
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General Design: One back bar with a fixed arm at a 90 degree angle and a spinning wheel at 
the end for ejection.  One motorized end pivot arm compresses the cube into place 
 

Strengths: Weaknesses 

● Very few moving parts 
● Compression force - don’t have to rely 

on the spacing 
● 4” wheel which can compress 

● Off-kilter ejection could cause the 
cube to miss the intended location 

● There’s no mechanistic compression 
system, it’s all motor driven, which 
depends on a driver holding it down. 

● Parts of it interfere with the arm due to 
the need for couplers. 

 
Intake 3.0: 
 

 
 

 
 
General Design: Two free center pivoting arms attached to fixed half bars attached to a back 
beam, which is top mounted on the sliders.  On each arm there is one front 4” wheel and one 
back wheel on a timing belt and pulleys so they both spin.  They are motorized at the end. 
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Strengths Weaknesses 

● Compression from back wheels 
pushes the front wheels in, creating 
natural compression 

● The 4” wheels squish well 
● No springloading needed 

● The back wheels would hit the arm at 
normal height due to the size of our 
timing belts, so we have to lower the 
wheels, meaning that we can have 
only one level of wheels 

● The 4” wheels get really close at the 
back to get a 15” collecting area, 
which means that it faces similar 
issues to Intake 1.0 

 
Intake 4.0 (Preferred) 
 

 
 
General Design: Two free center pivoting arms attached to fixed half bars attached to a back 
beam, which is top mounted on the sliders.  On each arm there is one front 2” wheel and one 
back wheel on a timing belt and pulleys so they both spin.  They are motorized at the end. 
 

Strengths Weaknesses 

● Compression from back wheels 
pushes the front wheels in, creating 
natural compression 

● Full range of collection with very little 
angle 

● No springloading needed 
● Can put two layers of wheels 

● The fixed part is almost exactly 13 
inches across, so it can be hard to 
intake cubes 

● There is only 1/8” of compression, so 
the cube can be unsteady 

● The moving arms have to be side 
slitted, so the timing belt can go 
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Intake 5.0 (Experimental) 
 

 
 
General Design: Same as intake 3.0, but instead of pivoting directly on the fixed arms, the 
moving arms are on the same plane as the fixed arms and are attached by top and bottom 
plates. 
 

Strengths Weaknesses 

● More support for the intake beams 
● Grippier wheels 
● More space for the cube to enter 

● Not yet built 
● Wheels can touch back beam 
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Collection Mechanisms 
 
Small Tower Broom 
 

 
 
General Design: A shorter tower with a fold up sweeper to get the cubes straightened, past the 
bumper and into the intake without ever having to bump against the wall 
 
Fatal flaw: The 16 inch limit is exactly the 13” of the cube and 3” of the bumpers, so the front 
can never get past the cube. 
 
Base Flappers 
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General Design: Since the arm wouldn’t have to lift it, it’s much better to mount the flappers on 
the base.  It would knock the cube into place and we would intake as normal 
 
Fatal flaw: The flappers cannot get in front of the cubes, so this is too many motors to spend on 
simply straightening.  It also may not fold flat. 
 
Slider Intake 

 
General Design: Linear sliders that get between the intake attaching pieces and the arm 
connected triangle.  This slides the intake forward and backwards.  The driving mechanism is a 
motorized timing belt.  The belt is ziptied to a back plate so that if it overextends, the ziptie 
breaks and the slider is undamaged 
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Climbing Mechanisms 
 
Tape Measure Climber 

 
 
 
 
 
 

General Design: The tape measure would be run by 
two wheels taking it up with a hook on the end.  The 
hook would latch on the the bar and pull the robot 
up. 
 
Fatal flaw: The tape measure loses tension at some point, so it can’t go all 8 feet.  We would 
have to mount it on top of the tower, which may interfere with the arm, since it has to go at an 
angle.  In addition, why send something else up when the arm already goes to that height. 
 
Velcro Climber 

 
General Design: Two hooks 
velcroed to the arm or parts of the 
arm.  The robot drives it on top of 
a hook and then a winch pulls the 
hook down and consequently 
pulls the robot up 
 
Later Feature: Since the arm 
does not reach all the way up, we 
have a perpendicular connector 
that will get the hook up to the 
correct height 
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Tower Mechanisms 
 
Tower Support 

 
General Design: Triangular support at a 
3-4-5 Pythagorean triangle angle.  The 
winch for the climber rests under the 
triangle support 
 
Other Configurations: We also tried a 3 
piece extrusion support that doubled as a 
back limit, but it was too heavy 
 
 
 

Drivebase Orientations 
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We attempted to make a thinner drive base for faster turning, but due to bumper rules, each of 
the front extensions had to be 6”  This means that to stay in the starting boundaries, we’ll need 
all of the available space to get the cube into the U shape.  Therefore, our drivebase is at size 
restrictions. 
 

 
 
Alternate Full Designs 
 
Elevator and Linear Slide 
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General Design: The cube would be intaken by fixed rollers or flappers on the base  It would go 
onto an elevator of a fixed base which is pulled up to the top of the height limit with tape 
measures acting as a pulley.  Then, a linear slider picks it up from the elevator top and takes it 
to the top using a linear actuator at an angle.  The cube is tipped out using a mechanical 
release activated by the edge of the scale. 
 
Fatal Flaw: There are too many elements for this to work successfully.  In addition, it’s not as 
adaptable to various heights, and we’d need a solenoid to get it off at the switch height. 
 
Tilt Back Arm with Scoop 
 
General Design: Base flappers take the cube into the scoop which has an on-board ejection 
system.  At start, the tower tilts forward and the scoop folds up to stay in sizing box.  The arm 
tilts back to stay in the sizing box on the way up/ 
 
Fatal Flaw: Like a jack-in-the-box, too many things have to unfurl at start; it’s unlikely that all will. 
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