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Problem Description/ Requirements

Problem: Not all students are able to hold writing utensils on their own to write on pap

Requirements:
Transportable and able to be angled
Compatible with provided buttons, compatible with most standard writing utensils
Childproof/includes safety cover
Easy to replace paper

Non digital/no screen
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Specifications

Specification Required Value
Paper Width Range 11.5 to 24 inches
Paper Height Range 8 to 18 inches
Base thickness 1/8 inch
Max Weight 20 Ibf
Tilt Angle Range 0 to >45 degrees
Motor Torque 4.43 Ibf*in
Power supply \oltage: 5V
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Concept/Design Discussion

Two

~— stepper ~_ Base and Safety Cover

motors Sliding, removable polyc
Small “stoppers” to kee
place

3 wooden sides for str
panel polycarbonate f

Translation Stage
- 8020 rails

\ Ball - Sliding carts

Custom brackets and mounts for

transfer pulleys, belts, and limit switches

Pen Holder
Adjustable height
Spring to hold pen in place
Rubber on “V” piece
Some 3D printing, some metal
for robust design
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Important Analysis and Simulation

Mary Cariola Team
Spring Arm FEA

| Max Stress:
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Rail Length: 21.5 in ) o
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alcutation T = kFd (3 '
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Mechanical Engineering
University of Rochester



X1 Mechanical Engineering
University of Rochester

Aluminum
Aluminum
Aluminum

Aluminum
Aluminum, PLA

Plywood

Polycarbonate,
plywood

Mill
Mill
Mill

Mill

Bill
Mildenberger, 3D
printing, Mill

Table saw,
sanding, hot glue

Bill
Mildenberger,
wood gluing, nail
gun

Easy and fast to make by team
Easy and fast to make by team
Easy and fast to make by team

Easy and fast to make by team
Design is complex and had enough
money in budget for Bill to
manufacture. Some adjustments
needed to be made so 3D printing
and milling by team was quicker and
cheaper
Cut base to size on table saw, sanded
corners and hot glued the stopper
pieces

Paid for Bill to make the cover, due
to complexity in solvent welding.
The design was changed, so the team
added an extra 1 inch to the base to
make it taller for time and money
reasons.
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Base and Safety Cover

Pen Holder

3D Printed Prototype
"
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Soldering and heat
gun for permanent
connections
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Testing

Specification | Required Measured Pass/Fail Test Method
Value Value

Paper Width 11.5 - 24 inches  11.5- 22 Fail Tape Measure
Range inches

Paper Height 8 - 18 inches 8-17.5 Fail Tape Measure
Range inches

Base thickness 1/8 inch Y2 inch Fail Tape Measure

Max Weight 20 Lbf 29.8 Ibf Fail Digital Scale

e e e 0 to >45 degrees 0to 70 Pass Tilt Test

degrees




Conclusmns and future work
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Final Assembly
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