Umbrella Holder Documentation

Overview

Introduction

M is a student at Clovis North High School who lives with brittle bone disease. One of
the things she thought would be useful is an umbrella holder that can attach to her
wheelchair and hold an umbrella without her needing to carry it herself. This way her
hands can be free and she can carry more things. The team brainstormed various
designs, and we iteratively 3D printed prototypes and tested them.

Co-Designer Needs

e M'swheelchair cannot be out in the rain for too long, because it is not
waterproof
M would like an umbrella holder so she doesn’t have to carry as many things
e M would like to be able to use the umbrella independently

Product Requirements

e Allows the umbrella to cover the entire wheelchair
e FEasy to attach/remove
e Lightweight and strong

Brainstorming Process

Questions/Concerns
e Can she comfortably reach the back of her chair?
e Does she need to store it with her?
e Where are we going to place the umbrella holder?
o  Will we use the “notch at the back of her chair to attach the umbrella
holder?
e Should we build it by ourselves or buy an existing solution?
We should communicate with the cup holder team so that AT has a “common
design”
e Should we add a net? If so, how big should it be?

Ideas



e A solid metal bar that slides through the latch
o Umbrella Clamp
m Fitson 0.47-12 inches metal handle
o Umbrella Clamp 2
m Fitson 0.85-1.45 inch oval frames
o Qversized Umbrella (68 in)
Oversized Umbrella (72 in)
m Measure the length of M’s wheelchair

Prototype 1

Objectives

What is the goal you want to achieve with this particular prototype?
e Testing the strength and reliability of holding an umbrella
e Testing the feasibility of the part

Materials

What are the materials needed to build this particular prototype?
e 3D Printed
o PLA Plastic

“Technical Drawing”

Pictures, a Sketch, CAD model, etc.

Note: Make area of the circle part of the model larger, extrude it out more

Needed measurements to take


https://www.amazon.com/Adjustable-Umbrella-Connector-Wheelchairs-Rollator/dp/B07TVXZD2R/ref=asc_df_B07TVXZD2R/?tag=hyprod-20&linkCode=df0&hvadid=343224629692&hvpos=&hvnetw=g&hvrand=13832445383610867178&hvpone=&hvptwo=&hvqmt=&hvdev=m&hvdvcmdl=&hvlocint=&hvlocphy=1014221&hvtargid=pla-817289095902&psc=1&tag=&ref=&adgrpid=69473714859&hvpone=&hvptwo=&hvadid=343224629692&hvpos=&hvnetw=g&hvrand=13832445383610867178&hvqmt=&hvdev=m&hvdvcmdl=&hvlocint=&hvlocphy=1014221&hvtargid=pla-817289095902
https://www.amazon.com/dp/B07Z8R9LB3/ref=sspa_dk_detail_2?psc=1&pd_rd_i=B07Z8R9LB3&pd_rd_w=W7ma8&pf_rd_p=9fd3ea7c-b77c-42ac-b43b-c872d3f37c38&pd_rd_wg=cfRaB&pf_rd_r=QECJ82VHKCX7BR596FJ1&pd_rd_r=3a2e721f-41f6-4355-9f51-e7405f9ecfcd&spLa=ZW5jcnlwdGVkUXVhbGlmaWVyPUEzR05ZREVJRjhRRzVBJmVuY3J5cHRlZElkPUEwMDQ3NDM4MUVFSldXWENKNVc3RiZlbmNyeXB0ZWRBZElkPUEwNDE5MzU3TVRKWUhNTDZNQks1JndpZGdldE5hbWU9c3BfZGV0YWlsJmFjdGlvbj1jbGlja1JlZGlyZWN0JmRvTm90TG9nQ2xpY2s9dHJ1ZQ==
https://www.amazon.com/G4Free-Automatic-Windproof-Waterproof-Umbrellas/dp/B01NAIM63D/ref=pd_bxgy_1/135-8959268-2445702?pd_rd_w=zvf78&pf_rd_p=c64372fa-c41c-422e-990d-9e034f73989b&pf_rd_r=YXQ7S49FB49B7V7W3EDM&pd_rd_r=de9ff94b-bc98-4cc6-8df9-8bb0e5d32119&pd_rd_wg=juwhk&pd_rd_i=B01NAIM63D&th=1&psc=1
https://www.amazon.com/dp/B096X58777?ref=emc_p_m_5_i&th=1

Red: 0.179 in
Purple: 01545 in
Green: 1.8175in
Yellow: 0.9480 in

Test Plan

How effective is this prototype? What aspects of the prototype do you want to test
(durability, strength, etc.)?

Concerns
e Strength
o Hang weight to see the maximum strength the part can withstand
o Test if the part will become dislodged easily
o Test if the partis heat resistant
e Accessibility
o Test how easy it is to reach the back
m Have M reach back and touch the part 3-5 times
o Does it work with different size umbrellas
o If we just leave the part in there will it interfere with anything?
m  Can we use the “screw thing” on the side



| |

e Aesthetics
o How do you like the look of it?

m  We can add stickers, paint it, etc.
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e Received umbrella
o Umbrella Clamp

e Pros
o Is adjustable in length, can graph most umbrellas
o The base is relatively stable

e Cons
o It may be difficult to place umbrella inside the holder
o Lots of cheap parts can easily lose bolts, screws, and plastic pieces
o Sometimes it's very hard to tighten/loosen the screws, may not be

accessible for M

Various sides and angles of the first prototype

Pictures of the first test prototype


https://www.amazon.com/Adjustable-Umbrella-Connector-Wheelchairs-Rollator/dp/B07TVXZD2R/ref=asc_df_B07TVXZD2R/?tag=hyprod-20&linkCode=df0&hvadid=343224629692&hvpos=&hvnetw=g&hvrand=13832445383610867178&hvpone=&hvptwo=&hvqmt=&hvdev=m&hvdvcmdl=&hvlocint=&hvlocphy=1014221&hvtargid=pla-817289095902&psc=1&tag=&ref=&adgrpid=69473714859&hvpone=&hvptwo=&hvadid=343224629692&hvpos=&hvnetw=g&hvrand=13832445383610867178&hvqmt=&hvdev=m&hvdvcmdl=&hvlocint=&hvlocphy=1014221&hvtargid=pla-817289095902

e Updates

o The gap is too narrow for the piece to slide onto the back of M’s
wheelchair. Cannot slide all the way, need to make it wider.

o The umbrella holder is a bit inaccessible for M to reach, with the current
state, she'll need additional help putting the umbrella on and
tightening the holder

e [ssues
o The umbrella holder attachment is too tight

Prototype 2

Various sides and angles of the second prototype
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Pictures of the second prototype



e Updates
o Increased gap to .25 inches, fit very well despite some warping due to a
fault in the print
e |ssues
o When attached to the back umbrella holder is still hard to access for M
o The angle at which the umbrella holder rests hardly covers M, need to
change the angle so that it will cover her
m  Even with the largest umbrella we had, it still hardly covered M
e Future Improvements
o Change the angle at which the umbrella holder rests at so that it will be
able to properly cover M

Prototype 3

Various sides and angles of the prototype
Top, Bottom, Side




Front, Back, and how it attaches to the wheelchair




e The umbrella holder in action!

e Updates
o We adjusted the 3rd prototype to attach to the railing under M'’s left
armrest

Umbrella holder is much more accessible than when it was in the back
o Umbrella is able to cover her much more than when it was attached to
the back of her chair
Large umbrellas (like the black one) can cover her entire body
m  Smaller umbrellas (like the pink one), which M has, can cover
most of her body but her right arm and feet aren’t covered that
well
e Additionally, the control panel (the joystick and buttons to
control her wheelchair) on her right side isn't covered
either
e |[ssues
o The portion of the mounting bracket that slides into the wheelchair’s
railing is not flushed to the end
o The mounting bracket slides very easily, but that means it can also slide
out quite easily as well
m  Want to add more material to make the mounting bracket slide
in more snuggly
e Future Improvements
o Increasing the length of the mounting side of the bracket so it is
flushed to the end of the railing on the right armrest



Prototype 4

Various sides and angles of the prototype
Top, Bottom, Side

= i
i

Front, Back












e Updates

Removed unnecessary printed material from the previous prototype
Increased the length of the portion that would attach to the railing of
the wheelchair's armrest

The umbrella holder on the holder attachment can be angled, so that
the umbrella can cover the right side of M.

o

o

® |[ssues

o

o

o

The prototype is a bit too long now, will decrease by V4" for the next
prototype

The layers of the prototype and the force applied on the prototype are
parallel to one another, thus there is a concern that the structural
integrity of the prototype.

m The 90-degree angle where the railing attachment meets the
holder attachment poses a concern about the structural integrity
of the holder

The railing attachment is slightly loose as it attaches to the railing of the
armrest, would like to make it more snug by increasing the width of the
railing attachment

e [Future Improvements

o

Shorten the length of the railing attachment by 4"



o Add ribs where the railing attachment meets the holder attachment to
improve structural integrity

Prototype 5

Various sides and angles of the prototype
Top, Bottom, Side

Front, Back, Isometric






e Finalized prototype!

e Updates

o

Added ribs where the railing attachment and the holder attachment
meet
Shortened the length and increased the width of the railing attachment
for a better fit
Added a drawing of a smiley face to the front and back of the prototype
-)
After some practice, M was able to independently use the umbrella
holder
m Thisincludes...
e Putting and adjusting the umbrella holder on the 3D
printed part
e Attaching and removing the umbrella to the umbrella
holder
e Storing and carrying the umbrella holder and 3D printed
part
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