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Abstract
	Our project solves the problem of working on the go. So many people are working remotely, rather than in offices, the only issue is they aren’t working efficiently enough. Cynthia Ruiz is a speech language pathologist and travels from school to school helping students with their speaking, reading, and swallowing issues. Because she has to go from school to school, she must carry all her school supplies. Our goal was to solve that issue, so Cynthia Ruiz could work remotely with ease. We then designed our prototype after extensive research to build our re-designed briefcase. Our design includes a durable handle, sturdy latches and hinges, and an efficient computer stand. Our next steps would be to take our model to companies to see if they would be willing to mass produce it. As of now people love our prototype and can’t wait for it to in production one day.
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1.0 Summary
1.1 The Problem:

Upon use and inspection of a briefcase we found that they aren’t efficient enough. This is familiar with all other types of business materials used currently. It was discovered from our survey that people that worked as teachers, salesmen/women, or were a student believe they could be more productive in their work. We also found that more people are working remotely and on the go. Office spaces costs a lot, as little as $1.74/sq. ft. in Atlanta to as much as $6.16/sq. ft. in Los Angeles. This is why ¾ of the population will be working remotely by 2020. Since 40% of people check their email at least 5 times a day outside of the house or office and with office spaces being so expensive, business men/women, teachers, entrepreneurs, salesman, etc. are looking for efficient ways to “work on the go.”

1.2 Method of Investigation:

We mostly took other people’s words from surveys and did numerous amounts of research online. We researched costs of offices, briefcases, portable desks, etc. We also looked at why people said it was a problem to them. We also had to find tons of different patents to make sure there was not already a solution to our problem. If there was then we would either have to find a new problem or find a new solution. 




[bookmark: _GoBack]	We started out by brainstorming ideas to solve the issue of working remotely, while being efficient with your time, managing your productivity, and lowering the costs. We found numerous articles, websites, speeches, and data proving that this is an issue that the daily human faces. And with the help of these resources we were able to come up with a basis for our problem statement. After we got our problem statement finalized and had found numerous factual pieces 


of evidence to back our idea, we set out to find information from the daily consumers through a survey. This was extremely beneficial to us because it let us know exactly what the consumer would purchase if we were to ever build an actual product. 
	After about five months of research we finally got to design, develop, and test our model. We only constructed the one model so we had to do tests that wouldn’t destroy the prototype entirely. We did tests to the latches, the hinges, and the handle. All of these tests however were inconclusive because we only had time to test them for 1,000 repetitions each. 

Table 1.
Survey Results & Analysis:
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●Charging station/hot spot/ internet/external drives
●Work top for laptop/tablets
●small/portable
●Simple
●Back pack
●Durable
●Unlimited space on phone
●Reliability
●Holds a laptop
●Quality seemed higher the more expensive the item was
●Light weight
●Cheap
●Easy to use
●Efficient
●To help show other how to improve
●Portability
●Durable wheels
●Extra pockets / lots of storage space
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●Bulky
●Cheap
●Small pockets
●Breaks easy/Fragile
●Poor quality
●No portable charger
●No work surfaces
●Too heavy
●Too big
●Not big enough
●Not portable
●Too expensive
●Inefficient
●Not easy to use
●Not enough space to store stuff
●Annoying to carry around
●Not comfortable
●Not reliable
●Not secure
●Batteries don’t last long enough
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1.3 Conclusion:

Throughout the duration of this project and process we had many successful moments and a few failures, or more like setbacks. We were good friends before this project started therefore, it made it easy to work with each other. We communicated very well on everything and often compromised on all assignments. We both realize how important it is to get good grades to make it in our next steps as a college student. With that being said, we both understand that we need to have good work ethic to get all our work done on time and produced with maximum effort. We also worked well on the physical construction of our model/prototype. 
	On the flip side we aren’t the greatest at public speaking in front of others. We aren’t bad but we could definitely be more confident, well spoken, and more prepared when it comes to presenting. We also like to have fun way too much and sometimes gets us in trouble. But our reason for this is because it is hard to focus for two class periods a day, every day. Another actual failure we faced was during our testing. We were planning on testing how much the handle could hold by adding weight to the briefcase and seeing how much strain could be put on the handle before it broke. Upon set up of the test we realized we weren’t properly equipped with the right tools/machines to test the handle. We would need something to hold the briefcase while we added weight because it got way too heavy for us to hold.

1.4 Recommendations:

If we were to ever fix any part of this project we would start with the design. Our design was based on research and survey results that we got from the public, rather than our own views on how to solve the issue. Yes, the project is based on research, but if we were to make our design for real, we would make something that is actually beneficial. We would start with something more portable, light weight, and makes working more efficient. 
	If we were to fix anything on our pre-existing prototype, we would make the primary material (wood) a thinner cut, so it is not so bulky or heavy. We would have added the flaps that we drew up previously. However, we ordered a computer stand that would go in the bottom of our briefcase and when we got it the stand was thicker than expected. This made the laptop sitting on top to sit higher than expected. Which ultimately made no room for the flaps that were drawn up in our sketches and inventor renderings. To go along with this, we would make the bottom half deeper and the top half shallower so that the computer stand, and computer would be able to sit underneath the flaps. This would make the overall width of the briefcase the same, but the individual dimensions would be different. These are all the modifications that we have been presented from our peers and from our own investigations.

2.0 Introduction
2.1 Subject: 
	
While working on the go we found it is very challenging to work efficiently. Our goal was to find a more efficient way for consumers to work on the go. Throughout the research that we did over many weeks we found many popular products that did not meet the needs of their clients and we looked for new ways to help them. After conducting a survey, we found exactly what consumers would want in a product to work on the go. While drawing out many prototypes we were able to decide on one prototype through a decision matrix that best fit the most of our consumer’s needs. This final prototype more efficiently helps people who are working on the go.

Figure 1.
Flip-Out Table Backpack
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Figure 2.
Table Top Suitcase
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Figure 3.
30 in Rolling Travel Workstation
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Figure 4.
Briefcase Design
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Figure 5.
Table Suitcase
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2.2 Purpose:
	
Upon hours of research that was put into finding answers about working on the go we realized we would need to find a solution because there hasn’t been an effective one made yet. Cynthia Ruiz is a speech language pathologist and she travels from one elementary school to another 5+ times a day and then comes home every day. She is required to carry all her school supplies with her from school to school because she does not have her own classroom to leave her materials in. So it was clear that this was a personal problem to my family and made a great project idea for engineering design and development class. After, we started doing our research we had to switch up our approach a little because our survey said they wanted different criteria than we originally had in mind. We originally had a rolling briefcase design in mind because it could hold more material and would not have to be carried because it rolls. This was shut down because it gets too heavy and would be hard for some to get it in and out of their vehicles. We also thought of a backpack style carrying device, but a lot of students complain of back problems, so we scratched that idea as well. This is the quick and simple version of where our briefcase design came from. 









Figure 6.
Decision Matrix
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2.3 Scope:
	
This technical report provides information on the ideas behind the development of our project. This will show how we reached our final project from the beginning of the year. We started out with research behind the idea of working more efficiently on the go, from there we put a survey to narrow down to our targeted audience. When we started to design the actual product, we were able to look back at all of that plus the patent research we had done to find five or six strong ideas. We put those ideas through a decision matrix to find our strongest idea for our project. When we found the idea, we bought the materials and then built the briefcase. This report will go into depth about the most important parts of this project and how we accomplished different parts.
3.0 Methods, Assumptions, & Procedures
3.1 Methods:

I discovered this problem because Cyndi Ruiz, the mother of Declan Ruiz, travels from school to school as a Speech Language Pathologist. With this being said Cyndi has to take all her school supplies with her because she does not have one classroom. She has used a dozen or so traveling cases to carry her school supplies, but they all break or cannot hold all the required materials. Also, Anthony Ruiz and Aaron Shellhorn, the fathers of Declan Ruiz & Zach Shellhorn, are in sales. This means they travel a lot for work and have to carry different work materials with them. They informed us that they would like something to help them be more productive while also being easy to use and keep them organized. 
Some of the tools that were used in the making of our prototype were a jigsaw, table saw, drill, orbit sander, tape measure, speed square, and a Dremel. We used screws to attach all wood components together. We measured everything using a tape measure and measured everything in inches. 
There is not much that cannot be easily recreated; however people might wonder how the computer stand is attached to the bottom of the briefcase. We made the computer stand detachable so the consumer can use the computer stand upon arrival of their destination. 
We gained a better understanding of the problem by researching the topic over a period of about 4-5 months. Then we spent a couple of weeks gathering survey results, which was the most useful because it gave us insight on what the consumer really wanted in a product. It also described what they hated about old concepts dealing with working on the go, and how they would like us to fix that. 

4.0 Results & Discussion
4.1 Results:

From our extensive research that there are many different avenues to approach this problem. However, there were better options than others. When we were doing research, we found really neat ways to solve this problem of working on the go. However, when we cross referenced these ideas with our feedback from our surveys, they didn’t correlate. So, once we finished with all our research we had to go back to thinking of designs and ideas. Therefore, we learned that we should wait until we have all of our research done before we start conceiving ideas. This is one thing we learned from our problem during research. 
One thing that we learned quickly in building our prototype was that the wood we used was really thick. We did this originally so it would be easier to construct, but after we completed the briefcase, we realized how heavy the thick wood made the briefcase. Then when we placed the computer stand and laptop inside the briefcase, it made the briefcase uncomfortably heavy. If there is one thing that we learned from constructing our prototype and analyzing it post construction, it would be the weight of the briefcase. This was mainly due to the lack of supplies readily available to use and the money constraints we were faced with.
Another thing we realized post construction was that in order for the laptop to sit on the computer stand inside the briefcase without sliding, the bottom half of the briefcase needs to be much thicker. Through carrying the briefcase to see how things moved around we were able to figure out that the laptop was sliding around. This is due to the top and bottom half of the briefcase being the same thickness. This made the computer stand sit flush with the bottom half of the briefcase, making the laptop sit just above that. Therefore, upon moving it from laying horizontally to vertically the laptop slides around. This is a major problem because people would be buying our prototype to protect their belongings rather than damage them.

4.2 Discussion:

When we started testing, we predicted that, from the 1,000-repetition test minimum that we had to meet, we would not find any results. Sure, enough throughout the duration of the testing we didn’t get any conclusive results. The thing we learned from this part of our research was testing more so we would have conclusive results. Like stated above, unfortunately after 1,000 repetitions of opening and closing the hinges and latches we found that they did not break, deform, or hinder in performance. The results can conclude that our prototype is sturdy and won’t lack in performance, but at the same time we won’t know exactly the failing point because we didn’t have enough time to test that. In the figures below you will be able to personally check every single trial of each test procedure. As you can see, neither the hinges nor the latches broke in the 1,000 repetitions that it was tested. Upon opening and closing the latches and hinges it was obvious that it would take thousands upon thousands of trials for each test before any conclusive results would be reported. It was obvious how sturdy the latches and hinges were. This was noticeable in a good way and added to the overall sturdiness and rigidness of our briefcase.







Table 2. 
Testing Data for Latch Test
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Table 3.  
Testing Data for Hinge Test
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Table 4. 
Testing Data for Handle Test
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5.0 Conclusion
5.1 Redesign:

The results conclude that this is a very sturdy and well-built prototype/model. It also proves that the model was build using different materials due to money constraints, making it heavier than wanted. In order for the briefcase to work efficiently, the core of the design must be constructed of something much lighter. This would improve the efficiency of the briefcase and it would improve the productivity of the consumer. 

Table 5.
Expense Report for Model
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5.2 Concluding Remarks:
After the completion of this project we have concluded that our model is effective but could be way better. Our results show that the population realizes there is a problem and we feel that we solved that problem. It is clear that we did our job by completing the research, the surveys, the design, the model, and the evaluation. But in all reality this product would not make it in any market. We would need to make something so new that nobody has seen and then advertise it like crazy in order to have a successful product. As of now we just have a wood box with a computer stand, handle, latches, and hinges on it. It was an experience and something that sets us up for future jobs in entrepreneurship. So, from this class we have gained experience as a businessman rather than an engineer. We learned that we if we were to re-construct this model, we would have made the thicknesses different, we would have used thinner material, etc.













6.0 Recommendations
6.1 Further Studies:

	There were several unknowns which could affect the performance of the proposed solution. Further studies should be conducted in the following areas:
· Analysis of the wood from which the wood would warp or wear over time. This should be conducted because wood is a main component of the overall core of a briefcase. And in order for one to fully understand the full potential of this briefcase, a test would need to be conducted to prove this theory of how long before the board will wear/warp.
· Analysis of the computer stand to see how many times the computer stand can be lifted and closed before the joints start to break, deform, lack in performance, etc. We would know that the computer stand is compromised once the joints start to fall apart or the overall mechanisms no longer allow one to maneuver them anymore.
· Analysis of the overall integrity of the briefcase by conducting a test that will reveal how durable the briefcase is. This test would consist of the briefcase being dropped from a controlled height repeatedly. We would drop the briefcase to see how many times we could drop it before compromising it. We know it is compromised once we can visibly see into the briefcase. This is because once there is a visible hole that means there is room for water to enter. 
· Analysis of the plastic briefcase handle to see how much weight it can withstand. This is important to the overall integrity of the design because if the handle breaks then the design is a fail. The last thing that one wants is to have their expensive materials stored in our briefcase and then the handle falls off because they stored too much. We will know that the plastic briefcase handle is compromised upon detachment from the body of the briefcase. 
· Analysis of water consumption. This is critical because consumers will have expensive equipment contained in the briefcase, and if water enters, then those technological components might be ruined for good. We know the briefcase is compromised upon entry of any amount of water.
· Analysis of how long it takes for metal components to rust. This is important to calculate because if these metal components rust as soon as they are exposed to water and humidity then consumers will not want to purchase our product.
Table 6. 
Test Criteria xlsx
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6.2 Suggested Actions:

	One should take this information as a knowledgeable way to understand how working on the go a problem is and how our team was able to take this problem and create a solution. Whoever this may concern, should understand that all of this information is factual artifacts that have been created from brainstorming all the way to the final product. Everything in this technical report has been produced from a portion of the design process. If the reader takes anything from this report, it would be that the design process is extensive, rigorous, and often stressful & frustrating. But, in the end it teaches one how to follow steps, it teaches one to understand chain reactions, and it teaches one that you can’t start with a product and work backwards. 
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Appendix A
Briefcase Complete Model IDW Sketch
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Appendix B
Portable Desk Patent
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Appendix C
Suitcase with Flip-out Work Surface Patent
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Appendix D
Heavy All Wood Traveling Desk Patent
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Appendix E
Rolling / Portable Filing Cabinet Patent
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Appendix F
Suitcase Table Patent
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Appendix G
Rolling Organizational Working Suitcase Patent
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Appendix H
Businessman’s Suitcase Patent
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Appendix I
Similar Solution Matrix
[image: ]
image1.png
Age

@ 1518
® 1925
® 2635
@ 3542
@ 4350
@ 5160
@ 6170
@70+

?

The majority of our survey
population, 50%, is between the
ages of 15-18 which means they
are in high school.

We also have a handful of our
population, 40%, being in the
ages of 35-60 which means the
working class or have work
experience.

We have nobody over the age of
70.

We asked this question to see
how many of our respondents at
certain ages had jobs and/or were
in school. However, this
information isn’t the most
important to us.




image2.png
Do you have a job?

70 responses

Do you have a job?

@ Yes
® No

The majority of the
population, 84%, that we
surveyed has a job.

This question we asked
was important because if
one isn’t working then the
chances of them buying our
product is slim to none.




image3.png
If yes to the question above where do you
work?

If yes to the question above where do you work?

Sale: .
Educaton wryrySli i e Most of our surveyors are in sales,
Retail 3 (4.7%) i H
Entreproncet] 6 (3.4%) education, or e.ntrepreneurshlp_.
Student 7(10.9%) e These are our ideal target audience

17 (26.6%)
Offce Custodian| 2(31%)

along with students.
Church 1 (16%)

Restaurant[lll1 (1.6%) e |t was important to see the career fields
wairessing 1 11 0o} that people work in to know if they would
Self employed 1 (1.6%) be in need of our product.

Publishing 1 (1.6%)
Marketing 1 (1.6%)
‘Swimming Instructor -1 (1.6%)
Maintenance jil—1 (1.6%)
Nonprofit executive 1 (1.6%)
Construction 1 (1.6%)

0 5 10 15 20




image4.png
What region(s) of the world do you
work/live?

What region(s) of the world do you work/live? e As of the 71 responses we
70 responses have right now 95.7% live
or work in the midwest.

e Some of our respondents
chose more than one

west J|-29%) location because they

travel. This was important

to consider because those

soutn [l-2@9%) who travel will need

something to stay

organized and work

0 2 a0 60 80 efficiently when they get the

chance to work.

Midwest 67 (95.7%)

Northeast 1 (1.4%)

International  ff-—1 (1.4%)




image5.png
Are you a student?

e Those who have aren't a student

Are you a student? vs being a student is almost
70 responses 50:50.
e Students just like those who work
®ves are an important form of data for
o No us because being a student can

be considered a full time job. Plus,
students will be traveling from
school, to their classes, then
home, or the library, etc.





image6.png
If you are a student

70 responses

If you are a student...

@ High School

@ College

@ Trade School

@ Other

@ Notastudent

@ Masters Degree- Not currently in
school

@ Middle school

Of the 54% of surveyors that
said that they are a student
51% of them are in high
school. The rest of the
surveyors are not a student.
This wasn’t the most important
information because all of the
options listed make people of
age able to take their work
with them to and from different
locations a day.




image7.png
Do you take your work with you when
traveling for pleasure or business?

Do you take your work with you when traveling for pleasure or business?

70 responses
@ Yes
® No
® Not Applicable

Most people that have a job
will take their work with them
on the go or on vacation.
Over 50% said that they
take their work with them
whether it's work or
vacation.

Therefore this is a plus for
us when it comes to
continuing with our problem
we are attempting to solve.




image8.png
How many hours do you work a week?

How many hours do you work in a week?

70 responses

@ 0-10

@ 1020

® 20-30

@ 3040

@ 4050

@ 5060

@ 60+

@ | don't have a job

"y

Most high school students work
0-10 hours because they either
work few hours or don't have a
job.

The majority of those that are
out of college and working a
“traditional job” work between
40-50 hours a week.




image9.png
How many hours do you work
overtime in 3 week?

How many hours do you work overtime in a week?

70 responses

@05
@510
® 1015
® 1520
® 20~

Nearly everyone that is
working works overtime.
Which means that they are
need of a product to help
them work more efficiently.




image10.png
Have you ever bought a product to help
you work more efficiently when you are
working on the go?

Have you ever bought a product to help you work more efficiently when
you are working on the go?

70 responses e 70% of people believe they have
bought something that has
o helped them work more

efficiently.
e This means the market is open if
we make something worthwhile.





image11.png
Did that product accomplish the
standards that it was meant to

achieve?

Did that product accomplish the standards that it was meant to
achieve?

70 responses

@ Yes
@ No

Of the 70% who bought a product
that they believed helped them
work more efficiently, only 61% of
them believe that it actually
helped. The rest said it didn’t meet
their needs and accomplish what
they hoped.

This means that their is an open
market which means it is
important to make something that
actually works.




image12.png
What are some of the appealing
features that you have seen when using
products, when you are working on the
go?




image13.png
This is important to
consider because
these are the things
that people like and
would want.




image14.png
What are some negative features that
you have seen when using products,
when you are working on the go?




image15.png
This is important but the data we
gathered was expected. Therefore,
this data wasn'’t as important as some
of the other.




image16.png
How much would you be willing to pay
for a product to help you work more

efficiently?

How much would you be willing to pay for a product to help you work

more efficiently?

70 responses

@ 510530
@ 530550
® 550570
@570+

The majority of the population
said they would pay $70+

But a lot of people are on the
cheaper end / middle of the road.
It'll be interesting to see how this
data changes if/when we get
more survey results.

This isn’t the most important data
as of now because the data is
varied. Maybe once we get more
results this data will be more
useful. But for now people have
been saying as long as it is fairly
priced




image17.png
If 3 product was made to help you work
more efficiently on the go, would you

buy it?

If a product was made to help you work more efficiently on the go,

would you buy it?

70 responses

@ Yes
@ No

91% said if we made a product to
make their work on the go become
more efficient they would buy it.
This proves that there is a problem
and there is a demand for a
product.

Because time is money and if
people can get more done in the
same time that means more
money.

This is the most important data we
gathered because if this data was
the opposite of what it is we would
have to restart because their
wouldn’t be a demand or a
problem.




image18.png
If you bought a product to help you
work more efficiently on the go, what
are some features that you would want
to see implemented?

High qualit e Easyaccess o Thisis
lefijr pcr|iucz;| Y e Internet, Wifi, & hotspot access important to
Sturdy e Low cost consider
Efficient e Durable wheels making our
Convenient e Compact but expands product but
Can charge devices e Size, looks, capacity, comfort, durability e Sy pard
Portable e Voice recognition :; meet a/; of
ese needs.
Light weight e Easy to maneuver Butitis
Store materials but not too heavy e Multi-functioning important to
Work space e Less bulky tv:e";'der all
Dependable e Tracker features.
Easy t /cutd ti f work e Ergonomic
asy to use/cut down time of wor e SAVE TIME BECAUSE TIME IS MONEY




image19.png
VAVAVAVA





image20.png




image21.png




image22.png




image23.png




image24.png
\

b
o e
e . i
e Pl L e
= L R -
= | = - B
G | B i
= (I [ =
S e
] [ = I
= = s
Sl R
el tL T
z oo " =] o oL vl
D ooma e 1 ] e s e 2l -
e T B B sl
|pmiionl L "L ———— o] | |
weqoseauns [— o T ||l hmmm
e I e B A e
Loomoont " T |
Bujoy WOE——— | pEE e
jonesL Bulloy = e i a4
- o wrrrEREN
s [P0 |l Sl E
aigernodid S <[ | -
" Buped| ©| ©
Sl o] of o o ~| ¥ =| 3
panubior
aseoyns doj a|qeL | JEENEE
Bugey| @ @ ©
~
LHOIEM & =
X i
=
=
© g o
= 8 s L
=) B A 8
) 8 % (R
@8z o 3 g s
2lEes g | g 82§
0l3ss 7= N B A -
Of52 [ sl =z 5| 2| 8| 5| 8| §
AlEss 2 2lal2lz .85 ¢ e ¢ e
ER R R R
Wi Zlslal2la] ¢ £8l38§ &





image25.png
8
Did it break/deform (Y/N):

c
Explanation (if needed):

N

z|z|z|z|z|z|z|z|z|z|z|z|z|z|z |z |2 |z |2 |z |2|z |z |2 |2 |2 |z |2|z |z |2 |z |2 |z |z|=





image26.png
z|z|z|z|z|z|z|z|z|z|z|z|z|z| z| 2| z| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| =

38
39
40
a1
2
a3
a
a5
a6
a7
a8
49
50
51
52
53
54
55
56
57
58
59
60
61
62
6
64
6
66
67
68
6
70
7

39
40
a1
2
43
a
45
46
a1
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
6
64
6
66
67
68
6
70
7
7




image27.png
72
7
7
7
7
7

73
74
75
76
78
79
81

81
82
83
8
8
86
87
88
8
%0
o1
B
9
o4
£
%
97
S
£
100
101
102
103
104
105
106
107

Nmtne s oo - antnern 858338858





image28.png
z|z|z|z|z|z|z|z|z|z|z|z| 2| 2| z| z| 2| 2| 2| 2| 2| 2| 2| z| 2| 2| 2| 2| 2| | z| 2| 2| 2|

108
109
110
111
112
113
114
115
116
17
118
119
120
121
122
123
124
125
126
127
128
129
130
131
132
133
134
135
136
137
138
139
140
141
142

09,
110]
m
12|
13
114)
115
116
17|
18]
119
120
121

22]
123
124)
125|
126|
127]

28]
129
130
131
132
133
134
135
136
137)
138
139

40|
141

42|
143




image29.png
z|z|z|z|z|z|z|z|z|z|z|z|z| 2| z| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| =

143
144
145
146
147
148
149
150
151
152
153
154
155
156
157
158
159
160
161
162
163
164
165
166
167
168
169
170
171
172
173
174
175
176
177
178

144)
145|
146]
147]
148]
149
150
151
152
153,
154
155
156
157]
158
159
160
161
162
163
164
165
166
167
168
169
170)
7
172
173,
174
175|
176
177]
178|
179)




image30.png
179
181
183
187
189
190
191
192
193
194
195
1%
197
198
199
200
201
202
203
204
205
206
207
208
209
210
211
212
213
214

181
101
192
103/
195
211
212
213/
214
215,





image31.png
215
216
217
218
215
220
221
223
204
226
227
229
220
231
232
233
234
235
236
237
238
239
240
241
242
243
204
25
246
247

216,
217
218|
219
220,
221
224
225|
226|
227
229
230
231
232
233
234)
235|
236
237,
238
239
240
241
242|
243
244)
245|
246
247
248

248
29
250

249
250,
251




image32.png
z|z|z|z|z|z|z|z|z|z|z|z|z| 2| z| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| =

251
252
253
254
255
256
257
258
259
260
261
262
263
264
265
266
267
268
269
270
n
2
273
P
275
276
277
278
279
280
281
282
283
284
285
286

052
053,
054
55|
056
057
58|
59|
260
061
062
063,
64
63|
066
067
68
269
270
071
072
073,
074
75|
076
o77]
078
o79)
050
081
082
083,
o84
83|
£
27|




image33.png
z|z|z|z|z|z|z|z|z|z|z|z|z| 2| z| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| =

287
288
289
2%
291
292
293
294
295
2%
297
298
299
300
301
302
303
304
305
306
307
308
309
310
311
312
313
314
315
316
317
318
319
320
321
322

288,
289
290)
201
292
203
204
295|
29|
297
298]
299
300)
301
302
303,
304
305
306
307
308
309
310)
311
312
313,
314
313
316
317
318
319
320
221
322
223




image34.png
z|z|z|z|z|z|z|z|z|z|z| 2| 2| z| z| 2| 2| 2| 2| 2| z| 2| 2| 2| 2| 2| | z| 2| 2| 2| 2| 2| 2| z| =

323
324
325
326
327
328
329
330
331
332
333
334
335
336
337
338
339
340
341
342
343
344
345
346
347
348
349
350
351
352
353
354
355
3%
357
358

324
325
326
327
3228
3229
330
331
332
3233
334
333
336
337
238
3239
340)
341
342
343
3244
45|
3245
347
348
3249
350)
351
352
353,
354
355
336
3s7]
338
359)




image35.png
z|z|z|z|z|z|z|z|z|z|z|z|z| 2| z| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| =

359
360
361
362
363
364
365
366
367
368
369
370
371
372
373
374
375
376
377
378
379
380
381
382
383
384
385
386
387
388
389
390
391
392
393
394

360|
361
362
363,
364
365
366
367
368
369
370)
371
372
373
374
373
376
377
378
379
380
381
382
383
384
385
386
387
388
389
390
301
392
303,
3204
305




image36.png
395
3%
397
398
399
401
402
403
407
410
a1
412
413
214
415
416
17
a18
419
420
421
42
423
a2
425
426
427
428
429
430

96|
397
308
410)
an
412
413,
414
15|
416
417
18]
419
420
421
424
425]
426
427
429
430)
431





image37.png
| z|z|z|z|z| 2| 2| z| 2| 2| 2| z| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| z| =

431
432
433
434
435
436
437
438
439
440
aa1
aa2
a43
a4
aa5
a46
aa7
aa8
a49
450
451
452
453
454
455
456
457
a8
459
460
461
462
463
a64
465
466

432
433
434
435]
436
437
438
439
440
441
42|
443
a4
s3]
46|
47|
48|
49
450)
51
452
453
454
455]
456]
457
as8]
459
460)
461
462]
463
464
465]
466
467




image38.png
2|2|2|2|2|2|2|2|2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| =
§|3\8|5\5|5/|8|3 |88 |5|8|8)87|8| 2|3 2|8 5| 2|8)3|9|3|3(5 8|8
EBER R RS EEREEE85 38388583853





image39.png
2|2|2|2|2|2|2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2|
alsle 8P ] A P O S ) P 0 P 0
HEEHEEHEHEEEEEHEHEEEE R N EEEE R EEEEEEER
BEEHBEHEEEEBEEHEEBEEREE PR REEE R





image40.png
\ z|z|z|z|z| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| z| =

538
539
540
541
542
543
a4
545
546
547
S48
549
550
551
552
553
554
555
556
557
558
559
560
561
562
563
564
565
566
567
568
569
570
s71
572
573

539
540
541
542,
543
544
545,
546,
547
548
549
550
551
552
553
554
555,
556,
557
558
559,
560
561
562
563
S64,
565,
566,
567
s68
569
570
s71
572
573
574




image41.png
2|z|2|2|2|2|2|2|2|2|z| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2
B|B|R|B|5| 5| &5\ #| 8| %8| & B\ 8|8 5|8 8|3 8|8 & 8|8 8|8 2|8 3|8 8|8 8|2
EERERg 83885888588 38858888883888882





image42.png
w z|z|z|z|z|z|z|z|z|z|z|z| 2| 2| z| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| =

A
610
611
612
613
614
615
616
617
618
619
620
621
622
623
624
625
626
627
628
629
620
631
622
623
634
635
636
637
638
629
640
641
642
643
644
645

611
612]
613,
614
615
616
617
618
619)
620)
621
622
623
624
625
626
627]
628
629)
630
631
632
633
634
633
636
637
638
639
640)
641
642]
643
644
645|
646




image43.png
0| z|z|z|z| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| =

—
647
648
649
650
651
652
653
654
655
656
657
658
659
660
661
662
663
664
665
666
667
668
669
670
671
672
672
674
675
676
677
678
679
680
681
682

648
649
650
651
652
653
654
655
656,
657
658
659
660
661
662
663
664,
665
666,
667
668
669
670
671
672
673
674
675
676
677,
678
679
680
681
682
683




image44.png
w z|z|z|z|z|z|z|z|z|z|z|z| 2| 2| z| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| =

A
683
684
685
686
687
688
689
690
691
692
693
694
695
696
697
698
699
700
701
702
703
704
705
706
707
708
709
710
ey
712
713
714
715
716
7
718

684
685
686
687
688
689
690
601
692
693!
694
695
696
697
698
699
700)
701
702
703/
704
703
706,
707,
708
709
710)
m
712
713
714
713
716,
77,
718
719|




image45.png
\ z|z|z|z|z| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| z| =

715
720
721
722
723
724
725
726
727
728
729
730
731
732
733
734
735
736
737
738
739
740
741
742
743
744
745
746
747
748
749
750
751
752
753
754

720)
721
722
723
724
725
726
727,
728
729
730)
731
732
733
734
735
736
737,
738
739
740)
741
742)
743
744
743
746,
747
748
749
750)
751
752
753
754
755




image46.png
o\ z|z| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| =

-
755
756
757
758
759
760
761
762
763
764
765
766
767
768
769
770
m
m
2z}
77
775
776
fezd
778
77
780
781
782
783

784
785
786
787
788
789
790

756]
757
758
759)
760)
761
762
763
764
765
766)
767
768
769)
770)
m

772
773
774
775|
776
771
778
779)
780)
781

782
783

784
785|
786
787
788
789
7%0)
791




image47.png
o\ z|z| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| =

el
791
792
793
794
795
796
797
798
799
800
801
802
803
804
805
806
807
808
809
810
811
812
813
814
815
816
817
818
819
820
821
822
823
824
825
826

792]
793,
794
795|
79|
797
798|
799
800)
801
802
803,
804
805|
806
807
808
809
810)
811
812
813,
814
815|
816
817
818
819
820
821
822
823
824
825
826
827,




image48.png
w z|z|z|z|z|z|z|z|z|z| 2| 2| z| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| =

A
827
828
829
830
831
832
833
834
835
836
837
838
839
840
841
842
843
844
85
846
847
848
849
850
851
852
853
854
855
856
857
858
859
860
861
862

828
829)
830
831
832
833
834
833
836
837
838
839
840
841
842
843
a4
845|
846
847
848
849
850)
851
852
853,
854
855]
856
857
858
859
860
861
862
863,




image49.png
863
867
870
871
872
873
874
875
876
877
878
879
881
883
887
889
890
891
892
893
894
895
896
897
898

863
867
870)
871
872
873,
874
875
876
877
878
879)
891
892
893,
894
895
896
897
898
899




image50.png
899
s01
902
903
507
910
o11
912
013
914
915
916
917
918
919
920
921
922
923
924
925
926
927
928
929
930
931
932
933
934

910)
o011
912
o013,
914
915|
916
917
o18]
919
920
921
922
923
924
25|
926
927
928
929
930
031
932
033,
934
35|





image51.png
935
936
937
938
939
941
542
943
047
949
950
951
952
953
954
955
956
957
958
959
961
962
963
967
970

936
937
o038
9039
o051
952
o953,
954
55|
956
957
s8]
970)
o71





image52.png
972
o73
974
975
976
o717
978
o79

971

972

973

o7

975

976

977

978

979

981

983

987

989

991

992

993

995

997

z|z|z|z|z|z|z|z|z|z|z|z|z|z|z|z|2|z|2|z|2|z |z |2 |z |2 |z |z|Z

1000

z

after 1,000 there was 0 effect to the
sturdiness and integrity of the latches





image53.png
o7z
o73
974
975
976
o717
978
o79

971

972

973

o7

975

976

977

978

979

981

983

987

989

991

992

993

995

997

z|z|z|z|z|z|z|z|z|z|z|z|z|z|z|z|2|z|2|z|2|z|z|2 |2 |2|z |z|z |=

1000

‘After 1,000 trials we have found there
tobe 0 deformaties, 0 efficiency
deffects, and 0 signs of breakage.





image54.png
Weight Held:

Did it Break Y/N'





image55.png
5
6

3 c p) 3 F G H '
Number Tax (non- Costw/out
Date: |Reciept: | Purchase Place: Item Name: Total Cost: Shipping:
of items: refundable) Tax:
2/14/2019 Yes Lowes 3/4-4-8TC Oak Hardwood | 1sheet 55.98
BH FH PHILWS 10x11/4
P s s s
screws
Zinc Lockable Draw Catch
2ct 449
Latches
5 2-ct 3-1/2-in stainless
2ct 454
steel hinges
$  7639($ 5.00] $ - 7139
Brass Right Side Folding
2/28/2018 | Yes Lowes & Bl 2 |s as|s  omfs - 454
Hinge
SKYZONAL Aluminum
2/18/2015 | Yes Amazon Notebook Desktop 1 |s esss|s -|s E 66.95
Computer Stand
TCH Hardware Black
18/2015 | e A 1 835 E E 835
2 b 320" | Plastic Briefcase Handle O O O
Total: 15183





image56.png
10
1"

12

A B

<

D

3

Criteria/Benchmark:  Description of Data Needed: Quantitative/Qualitative: Degree of

The dimensions of the wood
The oak wood must not | before cutting and then the.
warp more than 1" dimensions of the wood over
time (including after use)

The computer stand
mustbeabletolift  We would need totest the
without deformation or ~ computer stand by lifting it

lack of efficiency  continuously until it breaks
anytime before 10,000  or stops working efficiently
uses

The latches must be able We would have to open and
toopenandcloseat  close the latches until the
least 10,000times  latch components either
before any parts fail deteriorate or break
Al hinges must be able  We would have to open and
tofunctionandstllbe  close the hinges until they.

intact after 10,000 uses break or wear out

How many drops can the We would drop our briefcase
briefcase withstand  from a set height until it
before breaking? 107 breaks completely

We would attach the handle
and the breifcase to a
measuring device and see
how many foot pounds the
handle can withstand
‘We would dump cups of
the briefcase mustnot | water and different areas of
be able toabsorbany  the briefcase and checkif any.
water water seeps through any

cracks

The handle will be able
to hold 250 Ibs

Criteria/Benchmark:  Description of Data Needed:
‘We would open the flaps and

The flaps must be abl
'@ flaps mustbe able | e weight on them until

to hold at least 75 lbs

they snap off

Quantitative

Quantitative

Quantitative

Quantitative

Quantitative

Quantitative

Qualitative

+f- 05"

+/-1,500

+/-1,500

+/-1,500

+/-3drops

+/-251bs

allows water
ornot

Quantitative/Qualitative:  Degree of

Quantitative

+/-101bs

Acceptable Y/N:

Acceptable Y/N:




image57.png
10

1

12

13

14

15

Criteria/Benchmark:

The flaps must be able
tohold at least 75 Ibs

The wood or any other
material should be
resistant to scratches
but not full proof

Would the metal rust
due to water exposure

Will the metal rust due
to heat exposure

Description of Data Needed:
‘We would open the flaps and
place weight on them until
they snap off
‘We would take sharp objects
such as keys, knives, or razors
and see how deep of
scratches they make.

‘We would dump water on
the metal components of the
briefcase and see if they rust
over time.

Put the metal components of
the briefcase under an open
flame and see how long it
takes to deteriorate or rust

Quantitative/Qualitative:  Degree of Acceptable Y/N:
Quantitative +/-101bs
allows
Qualitative minimal
scratches
Ifthe metal
Qualitative
rusts

Quantitative/Qualitative: +/-5minutes




image58.png




image59.png




image60.png
05 FiG.2




image61.png




image62.png




image63.png




image64.png




image65.png




image66.png
|Solutions & Designs

S P O

10 being the best

1 being the worst




