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Objective 
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The objective of this project is 
to create fully functional 
retractable racks that will be 
implemented into an inert 
atmosphere glove box. The 
retractable racks will be used to 
store materials, tools, scales, 
etc., inside the glove box, 
creating an organized, 
uncluttered working area for the 
user. 

Jacqueline Matthews 
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Inert Atmosphere Glove Box 

•  Controlled atmosphere 
apparatus which uses inert gas 
to provide a stable and sterile 
work environment. 

•  User reaches into box through 
gloves and conducts experiment/ 
test. 

•  Can manipulate air properties 
and allow for more accurate 
testing.  
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Past Work 
Project Scope 

•  Key goals 
•  Retractable storage racks 
•  Optimize storage space  
•  Unrestricted work area 
•  Able to be used by one user 
•  Easily removable 

•  Markets/Stakeholders 
•  Applied Superconductivity Center 

(ASC) and its graduate students 
•  FAMU and FSU chemistry departments 
•  Glove box manufacturers 

Customer Needs 
Functional Decomposition 

•  Provides extra storage 
•  Creates an open work space 
•  Retracts back to original location 
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Work Completed after VDR1 

•  Targets and Metrics 

•  Concept Generation 
•  Concept Selection 

•  Bill of Materials 
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Targets and Metrics 
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Concept Generation 
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•  Brainstorming, crap shoot, anti-problem, and a 
morphological chart to create 100 different design ideas.  

 
•  3 High Fidelity Concepts and 5 Medium Fidelity Concepts 

were selected based on the satisfaction of the customer 
needs and key goals of the project. 

Jacqueline Matthews 
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High Fidelity Concepts 
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Micheal Rodino 

Concept 1
The rotat ing shelves (Lazy Susan) will be attached to the box using rails and will be able to swing 

out of its posit ion in the corner and forward to the user, where it  can be rotated 360 degrees.

Concept 2
The Accordion style rack will sit  against the back of the box and can be pulled forward towards the 

user on an extending wall support. A box or platform will be used to store the experiment materials 

and this area can be pushed back out of the way after use. 

Concept 3
A four-bar linkage could be used to create a swinging platform that pulls outwards and towards the 

user from the corners which are out of reach. When the rack is fully extended it  will lock into a 

forward storage area that holds it  securely to the wall. 
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Medium Fidelity Concepts 
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Micheal Rodino 

Concept 8 
A window shutter design could be implemented using several elevated shelves that can be slid out 

of the wall and into a lab platform posit ion from a shutter mechanism.

Concept 4
The fold out wall design consists of a plate pressed up against the wall that can be folded out and 

provide an extra platform for lab materials

Concept 5 
The telescope style extending rack uses increasingly small cylinders to pull the shelf out towards the 

user where materials can be stored and then pushed back against the wall. 

Concept 6
The pegboard shelf concept takes a typical pegboard found in many workshops to hold tools and 

materials, and adapts it  to create a pegboard that can be ut ilized in the inert  atmosphere glovebox.

Concept 7
A hide-able rack that is able to be opened by pressing a button is a concept that was created for 

users with high ceiling spaces inside their gloveboxes. 
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Concept Selection 
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Micheal Rodino 

•  House of Quality 
•  Pugh Chart 
•  Criteria Comparison Matrix 
•  Normalized Criteria Comparison Matrix 
•  Consistency Check 
•  Consistency Index and Consistency Ratio Summary�	
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House of Quality 
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Micheal Rodino 

•  Takes engineering 
characteristics and 
relates them to 
customer requirements 
by ranking them based 
on importance 
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PureLab HE2GB 
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Micheal Rodino 
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Pugh Chart with PureLab HE2GB as 
Datum  
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Micheal Rodino 
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Pugh Chart with Concept 1 as Datum 
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Micheal Rodino 
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Criteria Comparison Matrix 
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Micheal Rodino 

•  Takes selection 
criteria and 
weights each 
one accordingly. 
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Normalized Criteria Comparison Matrix 
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Micheal Rodino 

•  Normalized 
criteria 
comparison 
matrix by 
dividing the 
sum of the 
previous 
criteria. 
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Consistency Check 
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Micheal Rodino 

•  Criteria weights found 
from the normalized 
criteria comparison 
matrix table. 

 
•  The weighted sum 

vector uses matrix 
multiplication between 
the normalized table [C] 
and criteria weights{W}. 
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Consistency Index and Consistency Ratio 
Summary 
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Micheal Rodino 

•  Consistency values show that 
the values were accurate 
because the Consistency 
Ratio was below the threshold 
of 0.1. 

 
 
•  λ comes from the average of 

the cons column from the 
consistency check. 
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Final Concept 

27 

Micheal Rodino 

Concept 1: The Lazy Susan 
•  Final selected design concept: ​ 

•  Provides the most useable space without 
compromising experimental space ​ 

•  Combines rotational and linear movements to 
have a retractable and rotating shelving 
system​ 

•  Shelves are held up by pins to allow them to 
change the position or add more shelves ​ 

•  Added concept: Having one shelf act as a 
pegboard to put tools into ​ 

•  Hangs from the ceiling to reduce wasted floor 
space �	
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Final Concept Exploded View 
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Future Work 

29 

Micheal Rodino 

•  Risk Assessment  
•  Spring Project Plan 
•  Prototype  
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Embodiment 
Upcoming Presenter’s Name 
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Manufacturing 
Upcoming Presenter’s Name 
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Testing 
Upcoming Presenter’s Name 
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Project Management 
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# Most Important Points 
1.  The quick brown fox jumps over the lazy dog.  
2.  The quick brown fox jumps over the lazy dog.  
3.  The quick brown fox jumps over the lazy dog.  
4.  The quick brown fox jumps over the lazy dog.  
5.  The quick brown fox jumps over the lazy dog.  
6.  The quick brown fox jumps over the lazy dog.  
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Lorem ipsum dolor sit amet, consectetuer adipiscing elit. Maecenas 
porttitor congue massa. Fusce posuere, magna sed pulvinar ultricies, 
purus lectus malesuada libero, sit amet commodo magna eros quis urna. 
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porttitor congue massa. Fusce posuere, magna sed pulvinar ultricies, 
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Lorem ipsum dolor sit amet, consectetuer adipiscing elit. Maecenas 
porttitor congue massa. Fusce posuere, magna sed pulvinar ultricies, 
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Questions (be sure to design your 
own) 
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Backup Slides 
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Functional Decomp Backup 
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Concept Selection Backup 
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Detailed Math Backup 
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Summary	Box	 Text	box	1	 Outlined	Text	Box	
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Approved Logos 
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Color Palette 
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APA Tables 
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