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Overview

• What is a lightboard?
• A see through whiteboard that is an effective 

online teaching tool 

• How does it work?
• Total internal reflection
• Frustrated total internal reflection to illuminate 

the ink in contact with the glass

• Why is it useful?
• Provides a more engaging and personal 

experience to the typical online class
• Stimulates the viewer and engages learning in 

new ways
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Problem Statement

• The Center for Excellence in Teaching and Learning (CETL) at the 
University of Idaho requested we manufacture a low cost lightboard.

• MSRP ≈$3000

• Our Budget $2000

• Goal: create a financially palatable lightboard that will be specially 
designed to gain faculty buy-in/interest via portability and user 
convenience. 
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Glass Problem
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• Regular Plate Glass
• Window Glass

• Cheaper (≈$4/ft^2)

• Poor Light Penetration

• Starphire Glass
• Low Iron Glass 

• Expensive (≈$12/ft^2) 

• Better Light Penetration



Glass Decision 
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360° Lighting Scheme Single Sided Light Test (Lighted from top)

The left side in both photos (Starphire Glass) has a more consistent color and light 
penetration, where the right side on both photos (Window Glass) fades to green as 
the writing travels away from the light.  

DECISION: Starphire Glass



Final Design

• Portable
• Fits through doorways

• Locking caster wheels

• Easy to Use
• Simple plug and play

• Easy adjust lighting

• Adjustable shelf

• Accommodating
• Ergonomic for users
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Final Design Details

• Height: 6’ 5.65”

• Width: 4’ 6”

• Length: 6’ 5.7”

• Weight: 146 lb

• Frame Matl.: Aluminum T-Slot

• Glass Sheet: 4’ x 6’
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Final Design Details

• Power Brick Holder
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• Light Dimmer



Final Design Details

• Rubber Wheel Dampers
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• LED/Glass Fit



Safety Calculations

• Tipping
• Can withstand  42.26 lb force at top before tipping 

at current width.

10



Safety Calculations

• Bending
• Support leg beam deflects 0.1292 in from a 215 lb load

• Deflection of vertical beam is 0.205 in from 50 lb force
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Safety Calculations

• Wind Force
• Can withstand 20.81 mph wind before tipping at 

current width
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Black Anodized Option
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• Regular 80/20

• Black Anodized



Budget
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• Regular Aluminum Frame
• Cost $414.78

• Anodized Black Aluminum Frame
• Cost $645.15



Schedule
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Final Build

Finalize Solidworks Model 15hr Taylor

DDR Presentation Prep

Detailed Design Review Team

Work on Problems Revealed from DDR

Create dFMEA

Create Final BOM

LogBook Check #3 Team

Create Detailed Engineering Drawings

Order Glass 2hr Taylor

Order Frame Components

SNAPSHOT #3 Team

Lightboard Video Team 

Machining Parts

Lightboard Construction

Wiki Site Review 

LogBook Check#4 -------
Team Citizenship Grade 

Finalized Prototype (Hardware/Software)

Testing Lightboard

Modifications Based on Tests

Poster Development

Print Poster

Final Report (Portfolio)

LogBook Final Review -------
Complete Lightboard (SNAPSHOT)

Work Area Check-out
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Questions?
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