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MECH 200 — PROJECT 3 REPORT

Objective Tree

The objective tree below breaks the primary design goal into secondary and tertiary objectives to
guide development of the automata mechanism. This tree demonstrates a minimum of three
levels (primary, secondary, and tertiary) of design objectives, providing a structured approach to
identifying and organizing the key requirements for the automata design.

OBJECTIVE TREE

Design and construct a hand-powered automaton that generates a minimum of two distinct, visible
mechanical motions from a single user input, using allowed materials, and presented with strong

craftsmanship, smooth operation, and a coherent aesthetic theme.
T

Material
Mechanical Py a"‘;' " f & Usability & Aesthetics & Presentation & Reduce resistive
onstruction
Performance Reliability Theme Decumentation losses
Quality
Provide cantinucus Accurate cut and square Appropriately sized Balanced visual Clear macharscal labels Keep contact surfaces.
rotary input frame crank for torque composition (eptional) clean and low-friction
Convert fatation Smoath pulley/cam Stable base There-aligned colour Proper lighting for Avowd frame imerference
between axes surfaces scheme demonstration with rotating parts
Maintain alignment for Strong adhesion Flate stiffness ‘ Cloanty applied Concise explanations for Minimise loading that
o shafis methads preventing deformation printedsdrawn an motions ncreases drag
Generate Rendorced Na sharp edges/loose ‘ Windows placed 19 High-quality Prevent glue or material
[ g/ gs for parts reveal mechanics photograghs for repart overfiow neas maving
translating mation shafis effectively mechanisms
Provide proper
“»{ tensioning for belts or
follawers

Figure 1.
Objective Tree Showing Primary, Secondary, and Tertiary Levels of Design Objectives
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Morphological Chart

The morphological chart below presents a minimum of four sub-functions with four solutions for
each. All cells within the chart contain both descriptive words and hand-drawn sketches that have
been scanned and integrated into digital format. This chart systematically explores design
alternatives for each functional requirement of the automata mechanism.
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Figure 2.
Morphological Chart Showing > 4 Sub-Functions with > 4 Solutions per Function, Including
Words and Hand-Drawn Sketches
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Weighted Objective

The weighted objective analysis below evaluates three different design directions selected from
the morphological chart. This section includes the objective comparison chart and evaluation
criteria used to assess each design alternative. The weighted objective method provides a
quantitative approach to comparing design options based on their performance against key

objectives.
Criterion Weight| A. Flappy Bird B. Boat & Fish C. Desert Racer
(%)
1. Smooth 25% 0.25x5=1.25 0.25x3=0.75 0.25 x4 =1.00
Mechanical
Performance
2. Ease of 20% 0.20 x 4 =10.80 0.20 x 2 =0.40 0.20 x 3=10.60
Construction
3. Distinctness & 20% 0.20 x 5=1.00 0.20 x 3=10.60 0.20 x4 =0.80
Clarity of Motions
4. Aesthetic / Theme 15% 0.15x5=0.75 0.15 x4 =10.60 0.15x5=0.75
Quality
5. Reliability / 10% 0.10 x 4 =0.40 0.10 x 2 =10.20 0.10 x 3=0.30
Usability
6. Ease of 10% 0.10 x 4 =0.40 0.10 x 3=10.30 0.10 x3=10.30
Presentation
TOTAL 100% 4.55/5 3.10/5 3.80/5
Figure 3.

Weighted Objective Analysis Showing Three Design Directions with Objective Comparison Chart
and Evaluation Criteria

Interpretation
The Flappy Bird Automaton remains the superior choice because:

e [t is the smoothest, simplest, and most reliable design.

e [t presents two motions with exceptional clarity.

¢ [t requires minimal materials and is easy to construct.

e It integrates its theme cleanly with the mechanical behaviour.

o It is the easiest to present and explain during the final evaluation.

The Desert Racer is the second-strongest concept, primarily because of its dramatic theme, but it
is more complex to build cleanly.

The Boat & Fish automaton is the least efficient option, largely due to its multi-cam tuning
complexity and lower overall reliability.
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Photos of Final Design

The photographs below document the final automata design, showing top, front, and side views
of the completed mechanism. These photos provide clear documentation of the final design
configuration and demonstrate the physical realization of the automata. Full-size views of each
photograph are provided in Appendix A.

Top View

Front View Side View

Figure 4.
Photos of Final Automata Design Showing Top, Front, and Side Views
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Appendix A: Full-Size Views of Final Design

The following pages contain full-size views of the final automata design photographs for detailed
examination.

Appendix A-1. Top view of the completed automata mechanism.
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Appendix A-2. Front view of the completed automata mechanism.

il
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Appendix A-3. Side view of the completed automata mechanism.

iii
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Appendix B: Photographs of Final Prototype

The photographs below document the completed automata mechanism as built, showing interior
views of the final prototype. These photos provide evidence of the actual constructed automata
and demonstrate the mechanical motion achieved through the design.

Interior Mechanism Views

Interior View 1 Interior View 2

Appendix B. Interior views of the completed automata prototype showing the internal
mechanism, gears, linkages, and drive system.
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Appendix C: Naming Poll Data
Instagram-Based Naming Survey

To support the thematic development of the automaton, a public naming poll was conducted via
Instagram. Participants (n = 122 in Poll 1; n =75 in Poll 2) evaluated four candidate names for
the automaton. The Perpetual Flapper emerged as the consistently preferred choice across both
sample groups.

22 122 @ o
IAITLIS UAL FLAPPER (8 votes) 3(% " 25%
BRI [FRELUCTANT FLYER (4 votes) 15% FLAPATRON (O votes) 0%
FLAPATRON (RG0! 33% @ch CHICKEN (1 vote) 12%

THE RELUCTANT FLYER (5 votes) 62%

137N CY CHICKEN (6 votes) 22%

Figure C1. Figure C2.
Instagram Poll Results — Sample 1 (n = 122) Instagram Poll Results — Sample 2 (n = 75)

The data indicates that "The Perpetual Flapper" demonstrated clear cross-audience preference,
reinforcing its suitability as the final project name.
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Appendix D: Initial Sketches

The following pages contain initial handwritten design sketches that document the iterative
design and development process for the automata mechanism.

Appendix D-1. Boat and Fish initial design concept sketch.
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Appendix D-2. Flappy Bird initial design concept sketch.
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Appendix E: Design Development Materials

The following pages contain additional design development materials that document the iterative
design and development process for the automata mechanism.

Appendix E-1. Initial Al-generated design Appendix E-2. Quarter-turn belt drive
concept exploration. solution reference.

Appendix E-3. Alternative morphological
chart exploration.
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Appendix F: 3D Files Created

The following images show the 3D models created for the automata mechanism components.

&

Appendix F-1. Cam 2. Appendix F-2. Cam Support Vert.

Appendix F-3. Hole Guide. Appendix F-4. Roller.
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