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Client & Problem Statement

e C(Client
® Dr. John Puccinelli (Associate Chair of the
Undergraduate Program and Associate
Teaching Professor)
® Needs a low-cost effective motorized stage for
use in the teaching labs.

e Problem Statement

® The current inverted fluorescent microscopes
have fixed stages only movable by manual
knobs which is difficult to imaging and control.
The new designed stage should add features
such as automatic controls to lower the difficulty
of using the microscope while keeping precise
and low cost.

Dr. John Puccinelli [2]
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Background Material
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Product Design Specifications

® Client Requirements:

e A motorized stage that is compatible with rest of the microscope
e Cost of the product to be within $100.

e Use 3D printing and laser cutting.

e Capable with Nikon Elements imaging software.

e Resolution of the movement is around 1 um.
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Competing Designs

Nikon TI-U Motorized [4]
Current lab microscope - Nikon TI-U
Base vs Motorized model

Base: $16k used [5]

Motorized: ~$70k new, $19k used [4]

Motorized Version of
Current Teaching Lab
Openstage [6] Microscope [7]
Open source design
Under $1,000

1Mm accuracy in x and y axes

Ty
|
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Design 1: Previous Design

® Design from Spring 2022 AR
. . . / \ thstors
® \Worm gears interfacing with control knobs ?{zﬁm\ oo
® Slides on track \\\}}} \ /
. ‘

Bulky and less accurate

Support for Y-axis motor
Y-axis interface gear

X-axis interface gear
Support for X-axis motor
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Design 2: Chain Drive -
o d—— G
e This design implements two chains to move 4l e
gears connected to the x and y knobs, which
are then connected to two motors on a rail. e o
— e Expected Length of Chain: 12-15cm ‘
— e . : Design o~
e Gear Specifications: 88mm diameter with 32 teeths ‘
e Motor: Two Planetary 100:1 Gearbox Nema 17 iﬁiﬁ:’w . 30teth
Stepper Motors from Stepperonline -
L —
o
Chain is used to avoid direct contact between the @lm
gears on the motor and the gears on the knob to ; \
achieve less interaction. “
e



Design 3:

e Similar to chain sprocket design, 2
motors, 4 gears

e (Gears meshed directly to knob
gears

e Lower cost without chains,

Geary
9 . diametsr 3ateeths

by

however potential for
misalignment
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Design Matrix

Criteria

Design 1: Previous Design

Design 2: Chain Drive

Design &~

Design 3: Gear to gear

e

=]
x ~movmunt

L.
wh
J:WM vt

Functionality (25) 4/5* 25 =20 3/5*25=15 4/5*25=20

Size (25) 2/5*25=10 4/5* 25 =20 5/5*25 =25

Ease of Fabrication (20) 5/56*20 =20 3/56*20=12 4/5*20=16

Cost (20) 5/6*20 =20 3/6*20=12 4/5*20=16

Aesthetics (5) 4/5*5=4 5/6*5=5 3/6*5=3

Safety (5) 5/6*5=5 4/5*5=4 5/6*5=5

Total = 100 79/100 69/100 _
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Conclusion & Future Work

e Design 3: Gear to Gear was chosen to move forward with.
e Scored highest in design matrix.
e Potential to be more compact and accurate.

e Start development of Design 3.
e Calculate its potential resolution of the movement.
- Compare to Previous Design 1's accuracy to see if Design 3
will be more precise.
e Buy materials needed.
e Work on connecting Nikon Elements Software to device.

Ty
|
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