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1 Introduction



2 Business Model Canvas and DFX
2.1 Business model and sustainability report

1. Identify and describe your value proposition that would be well suited to commercializing
your team’s product. Discuss the reasons for your choice.

Our value proposition should be able to provide the customer with information in
terms of their benefits in buying our product. It should be a convincing and unique statement
as to why our product is the most suitable option for them. In designing a phone bed mount,
we have developed and placed more emphasis on certain key features that can demonstrate
the product’s maximum potential and are essentially our highlighted value propositions.

These propositions that we plan to focus on include designing for qualities such as
reliability, comfort and usability. We want to ensure that the product is user-friendly and
will have a positive impact on the client’s quality of life. It should also be adjustable to a
wide range of clients and simple to use to its intended function. We believe that these
propositions will be well-suited to commercializing the product as they are important
qualities that are crucial for the product’s function and are easier to commercialized as
clients understand the need for the product to include these design functions.

Our value propositions were made with respect to our target client. The client is an
individual that experiences daily mobility challenges, so the commercialized product will
focus more on how the device can help the client with phone access in bed. When
commercializing, we will make the wording more general and inclusive so that the product
feels inclusive to everyone, and not simply those with mobility challenges. By doing so, we
enable the targeted client to know that they are not alone in using this product. In our
commercialized proposition, we will include the fact that we have done thorough research
on the devices’ requirements and built upon the advice given by the targeted client. Finally,
we intend to include catch phrases to attract the targeted clients to use our product.

Here is an example of how the product could potentially be commercialized to reach
our target audience and match our value propositions.

Looking to stay connected and independent from the comfort of your own bed? Introducing
Cozy Capybaras, your ultimate companion for accessible device interaction in bed!

Say goodbye to frustrating setups and unreliability! With Cozy Capybaras, you can
seamlessly navigate your phone without having to compromise on comfort. Designed with
your needs in mind, Cozy Capybaras attaches securely to your bed railing, curving
gracefully around your body to provide easy access to your devices. Now, you can
effortlessly stay connected, whether you're lounging, relaxing, or winding down for the
night.



We understand the importance of flexibility and ease of use, which is why Cozy

Capybaras features an intuitive design that allows caregivers to quickly install and remove
the holder as needed. Adjustable features will also ensure personalized positioning for
maximum comfort and usability.

Don't let mobility challenges hold you back any longer! Join us to reclaim your
independence and staying connected effortlessly with Cozy Capybaras. Experience
the freedom to live life on your own terms, starting from the comfort of your bed.

2. Fill in a triple bottom line business model canvas by answering the how, what, who and
how much of your chosen business model.

Business model canvas.

Cozy Capybaras B1.4 |
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3. Describe the core assumptions that you have made in developing your business model
canvas and comment on its feasibility. Important: These core assumptions should be based
on the business model you have chosen and not your prototype (e.g. what type of clients do
you assume your product will attract?).

The first core assumption is that the client will have trouble leaving their homes and
are comfortable speaking. We can make this assumption since in our business model canvas
under the “customer relationships” section we imply that members of our team will go to
the client’s house and perform one-on-one interviews with the client. This will benefit
clients that have good communication skills and would have trouble leaving their house.



The second core assumption is that the client, despite having little to no mobility in
their arms stated in the “customer segment: section, will have access to the internet from an
electronic device to place an online order of the product. In the “channels” section, we state
that the customers have the possibility of placing online orders, but this is only an option if
they can be connected virtually in the first place.

The third core assumption made is that none of the materials for the design have a
carbon footprint (i.e. no use in electricity), as stated in the “environment benefits” section.
However, this is only true under the assumption that the materials for the design will also
have a zero-carbon footprint.

In terms of the feasibility of the product, most of the time, people with disabilities
have a caretaker with them who can help them in purchasing the product online. If the client
struggles with communicating their needs, the caretaker will be able to explain the client’s
situation to the person conducting the interview, as they will be aware of the client’s needs
as well. For the environmental impact, it is unlikely that the materials used in the design will
have a zero-carbon footprint as those types of materials are rare and expensive. However,
the carbon footprint will still be lower that a product that uses electricity. Therefore, it can
indeed be said that the business model canvas is feasible.

4. Provide a sustainability report that reflects on at least two of your product’s major social,
environmental, and economic impacts, both positive and negative. Perform a simple analysis
of these impacts and use this analysis to help you fill in the triple bottom line of your
business model canvas.

As ateam, our goal is to find a balance regarding our product’s major social, environmental,
and economic impacts. We understand that there will be both positive and negative impacts
towards our product, but we plan to limit the negative impacts and increase the positive
impacts as much as possible.

The positive impacts of our product include the following:

e Socially, the phone bed mount provides enhanced accessibility for individuals with
disabilities. It enables them to use their phones comfortably while lying in bed which
allows for their independence and quality of life.

e Environmentally, since the product is not an electrically driven device but rather purely
mechanical, its life span will not consume any energy. If this product did not exist in the
market, it may be replaced with a more complex medical device that may require energy
consumption and will negatively impact the environment. We want to engineer a product
with a long-life span; to achieve this, our product will aim to minimize energy
consumption

e Economically, because the product is purely mechanical and will be built using cheaper
material such as PVC pipes, it facilitates the production and leads to the product being
cheaper to manufacture.



The negative impacts of our product include the following:

e Socially, using the product may reduce physical activity. The increased ease of phone
use in bed might lead to longer periods of inactivity, which could potentially contribute
to a worser lifestyle and increased health risks.

e Environmentally, the transportation energy associated with the product could negatively
impact the environment. When trucks make deliveries for the product, the additional
pollution resulting from travels has a negative impact on the environment’s footprint

e Economically, producing more phone bed mounts could lead to the reduction of the need
for in-bed care (caretakers). This could lead to fewer jobs, lowering the total economic
spending.

We value sustainability in our final product and will work towards the development of
positive social, economic and environmental impacts throughout the design process.

2.2 Design for X

1. Based on your research and what you have heard from your client, list the 5 most
important factors in your design. Justify the choice of each of those factors.

The first client meeting was very beneficial, as it enabled us to learn more about the
client’s personal needs and how we can design a product to assist them and meet these
needs. During the client meeting, notes were taken and revised to establish our 5 most
important design factors.

Design for Installability

The product should have an easy set-up procedure for the caretaker as this is a device
that the client will be using frequently in a day. Ideally, it should be ready to function to
its intended purpose as soon as it is delivered to the client. If installing the phone bed
mount takes too long, it could serve as an inconvenience to both the client and the
caretaker, leading to less time spent tending to the client’s needs.

To design for instability, we plan to use Velcro as a strap that holds the phone in place
with the mount. This method was recommended by the client as well, as it is a strong
material and will be less likely to fall off the mount and potentially injure the client. For
the mounting mechanism, the caretaker should be able to install the phone mount to the
bed with limited fasteners (example: clamp) for simplicity.

Design for Safety

Safety is one of our most important design factors, as safety is always the priority. If a
potential design concept has even a slight risk towards the client’s safety, we will



avoid it immediately. We want to ensure that the client can safely use our product,
especially since our client has limited mobility and control in her left arm.

To ensure that the client is safe when using the product, we will take precautions such
as avoid rough surfaces and sharp corners. If these types of components are
unavoidable, we will include guards and coverings to protect the clients.

Design for Reliability

One of the main issues that our client was concerned about regarding their previous
bed mount was that it was unreliable in times of needs. Sometimes, due to its lack in
strength and looseness, it would collapse. The client explicitly mentioned that they
wanted to avoid a situation in which the phone would fall on them again, which is what
happened with a previous product that they use. Our product needs to be strong,
especially since it is movable from one side of the bed to the other.

To resolve these issues, we plan to use resistant and durable material, as a product of
frequent use can be subjected to constant strain until it fails. We will ensure that the
material selected will not deform and can withstand frequent installation and removal.

Design for Adjustability

The phone bed mount should be adjustable to any movements that the client does. The
client stated in the client meeting that it should be able to move at any angle depending
on their position in bed.

To ensure adjustability, we will use material that requires less force to be moved in
place by the client. Furthermore, we will ensure that the friction between various parts
of the phone bed mount is limited to make it easier for the client to use the device.

Design for Usability

When designing this product, we need to be considerate of our client and which actions
they can do in order to improve upon the usability of the product. The client proposed
ensuring that the mount was easy to install and that the phone could be attached with
Velcro, as mentioned above. Overall, there should be no prior knowledge required in
order to properly use the device.



3 Problem Definition, Concept Development, and Project Plan

3.1 Problem definition

To establish an accurate problem statement, we need to have a proper understanding of the
client’s needs. Therefore, we gathered raw data from our client and interpreted the data in terms of
client needs. Then, we organized these needs in terms of priority to establish relative importance.

For this project, there is a key difference between the users and the customers of the product. The
user is our client, Charlotte, but the customer is the person purchasing the product. The customer
could be the client’s family, a caretaker or even a hospital, if the product is purchased in bulk.

Table 1: Translation of Client Statements to Interpreted Client Needs and Prioritization

Client Statements Interpreted Client Needs Priority

“Previous designs were not | The phone bed mount has some degree of strength | 3
strong enough to be to be supported by the bed rail and attached

clamped onto the bed rail” | securely.

“Previous designs kept The phone bed mount has some degree of stability | 3
falling on top of me” and is relatively safe.

“The mount should be The phone bed mound has some degree of 3
flexible to my position” adjustability with respect to the user’s position and

reaches from one side of the bed to another by

attaching to the railing on the right side of the bed.




“I would prefer the use of

Velcro to hold the phone”

The strap holding the phone on the mount in place
should be designed using Velcro to hold the phone

securely.

“I like red”

The phone bed mount is aesthetically pleasing and

red.

“I am only comfortable
with using my nose to

navigate my phone”

The phone bed mount should be able to reach a

distance proximal to the user’s nose.

“My caretaker will set up

the phone bed mount”

The phone bed mount should be easy to install and

uninstall in a time-efficient manner.

“It would be nice to have a
tightening feature to hold

the phone in place”

The phone bed mount should include a tightening
feature such as a knob to ensure that the mount

stays in place.

“] want to be able to use it
easily and push it aside

when I’'m not using it”

The phone bed mount is lightweight and made of
material that is swingable with a low applied force

which eases the ability to use the device.

These client needs are based on the information gathered during the first client meeting and on the
Maker Repo website. Once client needs are established, they can be prioritized in order of
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importance. A ranking scale of 1-3 was chosen, with 1 being “least important™ and 3 being “most
important”. Different colors were used to make the rankings easier to visualize and comprehend.

If asked, the interpreted user needs could be further classified as design criteria which can be
divided into function requirements, non-functional requirements and constraints. However, in this
deliverable, we only need the interpreted user needs to form our problem statement.

It would be useful to have more information regarding the sturdiness of the bed rail and more

precise measurements of the bed rail so that the phone bed mount can be designed to be
compatible with the rail. This information can be collected during the second client meeting.

Problem Statement

Our client needs a phone bed mount that is attachable to the right side of their bed railing and reaches
to the left side. The phone bed mount should be adjustable, lightweight, structurally stable and easy
to install and uninstall by the caretaker. It should be held in place with a Velcro attachment and
straightforward and safe for the client to use.

Metrics

Table 2: Target Metrics

Need Metric
Phone Mount Arm Length <90 cm
Phone Mount Arm Height 20cm-40cm
Phone Mount Arm Width <10cm
Length ~10cm
Weight <5kg
Amount of weight of resistance force 200g-500g
Weight of “push-away” force <1.5kg
Degree of tilting movement + 5degree
Number of Axes of Freedom 3

Time to Install/Remove 5s

Benchmarking

Table 3: Benchmarking Products



Product Link Advantages Disadvantages
Phone Holder Bed Phone Holder Bed Gooseneck e Armis e Might be too
] flexible and easy to move
Gooseneck Mount Mount - Lamicall Cell Phone easy 10 away
(Lamicall) Stand Clamp Clip for Desk, adjust by the ¢ Clampsare
user not that
Flexible Lazy Long Arm e Holds phone stable
tight
Headboard Bedside for iPhone 12 e 85cmarm
13 14 15 Pro Max Mini Plus, S22 » Wraps
around the
$23 S24 Ultra, 4-7" Smartphones client’s
body
: Amazon.ca: Electronics e Durability
Phone Holder from JSAUX Car Cup Holder Phone e Armis e Clamps are
strong and for car cup
Car Cupholder Mount, Metal Long-Arm Ultra adjustable holders. so
(JSAUX) Stable Phone Holder for Car e Stable modification
e Phone needed
Cupholders - Adjustable for holder is e May not be
strong easy to move
iPhones, Samsung Galaxy, e Wraps away by the
Google Pixel : Amazon.ca: around the Client
client’s
Electronics body
e Durability
Phone Holder Bed WANBY Phone Holder Bed e Armis e Might be too
. flexible and easy to move
Mount (WANBY) Gooseneck Mount Mobile Phone easy to away
Holder Table Stand Flexible 360° adjust by the e Clamps are
user not that
Rotation Cell Phone Clip Holder e Holds phone stable
tight

Lazy Bracket Mount for All

Smart Phone Microphone :

Amazon.ca: Electronics

e 80cmarm
e Adjustable
clamps
e Gooseneck
arm is
relatively
thick
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https://www.amazon.ca/Phone-Holder-Bed-Gooseneck-Mount/dp/B07S9JXQP2/ref=sr_1_1_sspa?dib=eyJ2IjoiMSJ9.uYlCIbjnrCOnOE-9tdUGAwU3Px1RvVVWaHyPGBGsnhK6_B1zSTJZZeirOIhkUBvNwy1Twvr1JzbEopFLDHDC2aU3afHY2ReP0uwFrc1QBJmQouIfKwEqvQEAEGmzOubeGWwJQoRK3OSP9BL5VmrB4ZaKQ2y6zhJFMmOoeggcN3lzkeSmcJY5CIEVnd4oBOaZgHsMvaqq1AzYNHRM6r_1Nd6Jg0vczg1bnUVNCQ27ewGRLUuJM6Pprw0zzZU1Ksyf2OTc8tcK-TS0-JQr3YH9tELOR1mmxNNJzoJ_EWwrDbY.ll-7ZQDeHQoSatJ2L4e7r0IFlx0cAkDRQjex4VZgw4s&dib_tag=se&keywords=phone%2Bmount&qid=1716572198&sr=8-1-spons&sp_csd=d2lkZ2V0TmFtZT1zcF9hdGY&th=1
https://www.amazon.ca/Phone-Holder-Bed-Gooseneck-Mount/dp/B07S9JXQP2/ref=sr_1_1_sspa?dib=eyJ2IjoiMSJ9.uYlCIbjnrCOnOE-9tdUGAwU3Px1RvVVWaHyPGBGsnhK6_B1zSTJZZeirOIhkUBvNwy1Twvr1JzbEopFLDHDC2aU3afHY2ReP0uwFrc1QBJmQouIfKwEqvQEAEGmzOubeGWwJQoRK3OSP9BL5VmrB4ZaKQ2y6zhJFMmOoeggcN3lzkeSmcJY5CIEVnd4oBOaZgHsMvaqq1AzYNHRM6r_1Nd6Jg0vczg1bnUVNCQ27ewGRLUuJM6Pprw0zzZU1Ksyf2OTc8tcK-TS0-JQr3YH9tELOR1mmxNNJzoJ_EWwrDbY.ll-7ZQDeHQoSatJ2L4e7r0IFlx0cAkDRQjex4VZgw4s&dib_tag=se&keywords=phone%2Bmount&qid=1716572198&sr=8-1-spons&sp_csd=d2lkZ2V0TmFtZT1zcF9hdGY&th=1
https://www.amazon.ca/Phone-Holder-Bed-Gooseneck-Mount/dp/B07S9JXQP2/ref=sr_1_1_sspa?dib=eyJ2IjoiMSJ9.uYlCIbjnrCOnOE-9tdUGAwU3Px1RvVVWaHyPGBGsnhK6_B1zSTJZZeirOIhkUBvNwy1Twvr1JzbEopFLDHDC2aU3afHY2ReP0uwFrc1QBJmQouIfKwEqvQEAEGmzOubeGWwJQoRK3OSP9BL5VmrB4ZaKQ2y6zhJFMmOoeggcN3lzkeSmcJY5CIEVnd4oBOaZgHsMvaqq1AzYNHRM6r_1Nd6Jg0vczg1bnUVNCQ27ewGRLUuJM6Pprw0zzZU1Ksyf2OTc8tcK-TS0-JQr3YH9tELOR1mmxNNJzoJ_EWwrDbY.ll-7ZQDeHQoSatJ2L4e7r0IFlx0cAkDRQjex4VZgw4s&dib_tag=se&keywords=phone%2Bmount&qid=1716572198&sr=8-1-spons&sp_csd=d2lkZ2V0TmFtZT1zcF9hdGY&th=1
https://www.amazon.ca/Phone-Holder-Bed-Gooseneck-Mount/dp/B07S9JXQP2/ref=sr_1_1_sspa?dib=eyJ2IjoiMSJ9.uYlCIbjnrCOnOE-9tdUGAwU3Px1RvVVWaHyPGBGsnhK6_B1zSTJZZeirOIhkUBvNwy1Twvr1JzbEopFLDHDC2aU3afHY2ReP0uwFrc1QBJmQouIfKwEqvQEAEGmzOubeGWwJQoRK3OSP9BL5VmrB4ZaKQ2y6zhJFMmOoeggcN3lzkeSmcJY5CIEVnd4oBOaZgHsMvaqq1AzYNHRM6r_1Nd6Jg0vczg1bnUVNCQ27ewGRLUuJM6Pprw0zzZU1Ksyf2OTc8tcK-TS0-JQr3YH9tELOR1mmxNNJzoJ_EWwrDbY.ll-7ZQDeHQoSatJ2L4e7r0IFlx0cAkDRQjex4VZgw4s&dib_tag=se&keywords=phone%2Bmount&qid=1716572198&sr=8-1-spons&sp_csd=d2lkZ2V0TmFtZT1zcF9hdGY&th=1
https://www.amazon.ca/Phone-Holder-Bed-Gooseneck-Mount/dp/B07S9JXQP2/ref=sr_1_1_sspa?dib=eyJ2IjoiMSJ9.uYlCIbjnrCOnOE-9tdUGAwU3Px1RvVVWaHyPGBGsnhK6_B1zSTJZZeirOIhkUBvNwy1Twvr1JzbEopFLDHDC2aU3afHY2ReP0uwFrc1QBJmQouIfKwEqvQEAEGmzOubeGWwJQoRK3OSP9BL5VmrB4ZaKQ2y6zhJFMmOoeggcN3lzkeSmcJY5CIEVnd4oBOaZgHsMvaqq1AzYNHRM6r_1Nd6Jg0vczg1bnUVNCQ27ewGRLUuJM6Pprw0zzZU1Ksyf2OTc8tcK-TS0-JQr3YH9tELOR1mmxNNJzoJ_EWwrDbY.ll-7ZQDeHQoSatJ2L4e7r0IFlx0cAkDRQjex4VZgw4s&dib_tag=se&keywords=phone%2Bmount&qid=1716572198&sr=8-1-spons&sp_csd=d2lkZ2V0TmFtZT1zcF9hdGY&th=1
https://www.amazon.ca/Phone-Holder-Bed-Gooseneck-Mount/dp/B07S9JXQP2/ref=sr_1_1_sspa?dib=eyJ2IjoiMSJ9.uYlCIbjnrCOnOE-9tdUGAwU3Px1RvVVWaHyPGBGsnhK6_B1zSTJZZeirOIhkUBvNwy1Twvr1JzbEopFLDHDC2aU3afHY2ReP0uwFrc1QBJmQouIfKwEqvQEAEGmzOubeGWwJQoRK3OSP9BL5VmrB4ZaKQ2y6zhJFMmOoeggcN3lzkeSmcJY5CIEVnd4oBOaZgHsMvaqq1AzYNHRM6r_1Nd6Jg0vczg1bnUVNCQ27ewGRLUuJM6Pprw0zzZU1Ksyf2OTc8tcK-TS0-JQr3YH9tELOR1mmxNNJzoJ_EWwrDbY.ll-7ZQDeHQoSatJ2L4e7r0IFlx0cAkDRQjex4VZgw4s&dib_tag=se&keywords=phone%2Bmount&qid=1716572198&sr=8-1-spons&sp_csd=d2lkZ2V0TmFtZT1zcF9hdGY&th=1
https://www.amazon.ca/Phone-Holder-Bed-Gooseneck-Mount/dp/B07S9JXQP2/ref=sr_1_1_sspa?dib=eyJ2IjoiMSJ9.uYlCIbjnrCOnOE-9tdUGAwU3Px1RvVVWaHyPGBGsnhK6_B1zSTJZZeirOIhkUBvNwy1Twvr1JzbEopFLDHDC2aU3afHY2ReP0uwFrc1QBJmQouIfKwEqvQEAEGmzOubeGWwJQoRK3OSP9BL5VmrB4ZaKQ2y6zhJFMmOoeggcN3lzkeSmcJY5CIEVnd4oBOaZgHsMvaqq1AzYNHRM6r_1Nd6Jg0vczg1bnUVNCQ27ewGRLUuJM6Pprw0zzZU1Ksyf2OTc8tcK-TS0-JQr3YH9tELOR1mmxNNJzoJ_EWwrDbY.ll-7ZQDeHQoSatJ2L4e7r0IFlx0cAkDRQjex4VZgw4s&dib_tag=se&keywords=phone%2Bmount&qid=1716572198&sr=8-1-spons&sp_csd=d2lkZ2V0TmFtZT1zcF9hdGY&th=1
https://www.amazon.ca/Phone-Holder-Bed-Gooseneck-Mount/dp/B07S9JXQP2/ref=sr_1_1_sspa?dib=eyJ2IjoiMSJ9.uYlCIbjnrCOnOE-9tdUGAwU3Px1RvVVWaHyPGBGsnhK6_B1zSTJZZeirOIhkUBvNwy1Twvr1JzbEopFLDHDC2aU3afHY2ReP0uwFrc1QBJmQouIfKwEqvQEAEGmzOubeGWwJQoRK3OSP9BL5VmrB4ZaKQ2y6zhJFMmOoeggcN3lzkeSmcJY5CIEVnd4oBOaZgHsMvaqq1AzYNHRM6r_1Nd6Jg0vczg1bnUVNCQ27ewGRLUuJM6Pprw0zzZU1Ksyf2OTc8tcK-TS0-JQr3YH9tELOR1mmxNNJzoJ_EWwrDbY.ll-7ZQDeHQoSatJ2L4e7r0IFlx0cAkDRQjex4VZgw4s&dib_tag=se&keywords=phone%2Bmount&qid=1716572198&sr=8-1-spons&sp_csd=d2lkZ2V0TmFtZT1zcF9hdGY&th=1
https://www.amazon.ca/JSAUX-Holder-Long-Arm-Stable-Cupholders/dp/B0BQ773Y6Q/ref=sxin_16_pa_sp_search_thematic_sspa?content-id=amzn1.sym.b59027fa-4656-4b05-89a8-d838dc594b59%3Aamzn1.sym.b59027fa-4656-4b05-89a8-d838dc594b59&cv_ct_cx=phone%2Bmount&dib=eyJ2IjoiMSJ9.V0pCbdmjaxip1idf-Mg-xC2Y0eAz63nuvr0AXGO-1GjQnfA1DJF1uSqraVgo9QabAwYaOHoJ-lDgFjF1gfK4dw.RavEwKydYhOP7KRhjYAwoMMZJR80OTLmzgNYwfxy4Zo&dib_tag=se&keywords=phone%2Bmount&pd_rd_i=B0BQ773Y6Q&pd_rd_r=9f304611-12d6-48fd-ad09-a2ca2eaee8d8&pd_rd_w=aA3Ms&pd_rd_wg=jXQ0R&pf_rd_p=b59027fa-4656-4b05-89a8-d838dc594b59&pf_rd_r=V9W83019X2R84JDRPKP0&qid=1716572933&sbo=RZvfv%2F%2FHxDF%2BO5021pAnSA%3D%3D&sr=1-97-1cd13166-e9fe-46a7-89b4-109ca0ed00af-spons&sp_csd=d2lkZ2V0TmFtZT1zcF9zZWFyY2hfdGhlbWF0aWM&th=1
https://www.amazon.ca/JSAUX-Holder-Long-Arm-Stable-Cupholders/dp/B0BQ773Y6Q/ref=sxin_16_pa_sp_search_thematic_sspa?content-id=amzn1.sym.b59027fa-4656-4b05-89a8-d838dc594b59%3Aamzn1.sym.b59027fa-4656-4b05-89a8-d838dc594b59&cv_ct_cx=phone%2Bmount&dib=eyJ2IjoiMSJ9.V0pCbdmjaxip1idf-Mg-xC2Y0eAz63nuvr0AXGO-1GjQnfA1DJF1uSqraVgo9QabAwYaOHoJ-lDgFjF1gfK4dw.RavEwKydYhOP7KRhjYAwoMMZJR80OTLmzgNYwfxy4Zo&dib_tag=se&keywords=phone%2Bmount&pd_rd_i=B0BQ773Y6Q&pd_rd_r=9f304611-12d6-48fd-ad09-a2ca2eaee8d8&pd_rd_w=aA3Ms&pd_rd_wg=jXQ0R&pf_rd_p=b59027fa-4656-4b05-89a8-d838dc594b59&pf_rd_r=V9W83019X2R84JDRPKP0&qid=1716572933&sbo=RZvfv%2F%2FHxDF%2BO5021pAnSA%3D%3D&sr=1-97-1cd13166-e9fe-46a7-89b4-109ca0ed00af-spons&sp_csd=d2lkZ2V0TmFtZT1zcF9zZWFyY2hfdGhlbWF0aWM&th=1
https://www.amazon.ca/JSAUX-Holder-Long-Arm-Stable-Cupholders/dp/B0BQ773Y6Q/ref=sxin_16_pa_sp_search_thematic_sspa?content-id=amzn1.sym.b59027fa-4656-4b05-89a8-d838dc594b59%3Aamzn1.sym.b59027fa-4656-4b05-89a8-d838dc594b59&cv_ct_cx=phone%2Bmount&dib=eyJ2IjoiMSJ9.V0pCbdmjaxip1idf-Mg-xC2Y0eAz63nuvr0AXGO-1GjQnfA1DJF1uSqraVgo9QabAwYaOHoJ-lDgFjF1gfK4dw.RavEwKydYhOP7KRhjYAwoMMZJR80OTLmzgNYwfxy4Zo&dib_tag=se&keywords=phone%2Bmount&pd_rd_i=B0BQ773Y6Q&pd_rd_r=9f304611-12d6-48fd-ad09-a2ca2eaee8d8&pd_rd_w=aA3Ms&pd_rd_wg=jXQ0R&pf_rd_p=b59027fa-4656-4b05-89a8-d838dc594b59&pf_rd_r=V9W83019X2R84JDRPKP0&qid=1716572933&sbo=RZvfv%2F%2FHxDF%2BO5021pAnSA%3D%3D&sr=1-97-1cd13166-e9fe-46a7-89b4-109ca0ed00af-spons&sp_csd=d2lkZ2V0TmFtZT1zcF9zZWFyY2hfdGhlbWF0aWM&th=1
https://www.amazon.ca/JSAUX-Holder-Long-Arm-Stable-Cupholders/dp/B0BQ773Y6Q/ref=sxin_16_pa_sp_search_thematic_sspa?content-id=amzn1.sym.b59027fa-4656-4b05-89a8-d838dc594b59%3Aamzn1.sym.b59027fa-4656-4b05-89a8-d838dc594b59&cv_ct_cx=phone%2Bmount&dib=eyJ2IjoiMSJ9.V0pCbdmjaxip1idf-Mg-xC2Y0eAz63nuvr0AXGO-1GjQnfA1DJF1uSqraVgo9QabAwYaOHoJ-lDgFjF1gfK4dw.RavEwKydYhOP7KRhjYAwoMMZJR80OTLmzgNYwfxy4Zo&dib_tag=se&keywords=phone%2Bmount&pd_rd_i=B0BQ773Y6Q&pd_rd_r=9f304611-12d6-48fd-ad09-a2ca2eaee8d8&pd_rd_w=aA3Ms&pd_rd_wg=jXQ0R&pf_rd_p=b59027fa-4656-4b05-89a8-d838dc594b59&pf_rd_r=V9W83019X2R84JDRPKP0&qid=1716572933&sbo=RZvfv%2F%2FHxDF%2BO5021pAnSA%3D%3D&sr=1-97-1cd13166-e9fe-46a7-89b4-109ca0ed00af-spons&sp_csd=d2lkZ2V0TmFtZT1zcF9zZWFyY2hfdGhlbWF0aWM&th=1
https://www.amazon.ca/JSAUX-Holder-Long-Arm-Stable-Cupholders/dp/B0BQ773Y6Q/ref=sxin_16_pa_sp_search_thematic_sspa?content-id=amzn1.sym.b59027fa-4656-4b05-89a8-d838dc594b59%3Aamzn1.sym.b59027fa-4656-4b05-89a8-d838dc594b59&cv_ct_cx=phone%2Bmount&dib=eyJ2IjoiMSJ9.V0pCbdmjaxip1idf-Mg-xC2Y0eAz63nuvr0AXGO-1GjQnfA1DJF1uSqraVgo9QabAwYaOHoJ-lDgFjF1gfK4dw.RavEwKydYhOP7KRhjYAwoMMZJR80OTLmzgNYwfxy4Zo&dib_tag=se&keywords=phone%2Bmount&pd_rd_i=B0BQ773Y6Q&pd_rd_r=9f304611-12d6-48fd-ad09-a2ca2eaee8d8&pd_rd_w=aA3Ms&pd_rd_wg=jXQ0R&pf_rd_p=b59027fa-4656-4b05-89a8-d838dc594b59&pf_rd_r=V9W83019X2R84JDRPKP0&qid=1716572933&sbo=RZvfv%2F%2FHxDF%2BO5021pAnSA%3D%3D&sr=1-97-1cd13166-e9fe-46a7-89b4-109ca0ed00af-spons&sp_csd=d2lkZ2V0TmFtZT1zcF9zZWFyY2hfdGhlbWF0aWM&th=1
https://www.amazon.ca/JSAUX-Holder-Long-Arm-Stable-Cupholders/dp/B0BQ773Y6Q/ref=sxin_16_pa_sp_search_thematic_sspa?content-id=amzn1.sym.b59027fa-4656-4b05-89a8-d838dc594b59%3Aamzn1.sym.b59027fa-4656-4b05-89a8-d838dc594b59&cv_ct_cx=phone%2Bmount&dib=eyJ2IjoiMSJ9.V0pCbdmjaxip1idf-Mg-xC2Y0eAz63nuvr0AXGO-1GjQnfA1DJF1uSqraVgo9QabAwYaOHoJ-lDgFjF1gfK4dw.RavEwKydYhOP7KRhjYAwoMMZJR80OTLmzgNYwfxy4Zo&dib_tag=se&keywords=phone%2Bmount&pd_rd_i=B0BQ773Y6Q&pd_rd_r=9f304611-12d6-48fd-ad09-a2ca2eaee8d8&pd_rd_w=aA3Ms&pd_rd_wg=jXQ0R&pf_rd_p=b59027fa-4656-4b05-89a8-d838dc594b59&pf_rd_r=V9W83019X2R84JDRPKP0&qid=1716572933&sbo=RZvfv%2F%2FHxDF%2BO5021pAnSA%3D%3D&sr=1-97-1cd13166-e9fe-46a7-89b4-109ca0ed00af-spons&sp_csd=d2lkZ2V0TmFtZT1zcF9zZWFyY2hfdGhlbWF0aWM&th=1
https://www.amazon.ca/JSAUX-Holder-Long-Arm-Stable-Cupholders/dp/B0BQ773Y6Q/ref=sxin_16_pa_sp_search_thematic_sspa?content-id=amzn1.sym.b59027fa-4656-4b05-89a8-d838dc594b59%3Aamzn1.sym.b59027fa-4656-4b05-89a8-d838dc594b59&cv_ct_cx=phone%2Bmount&dib=eyJ2IjoiMSJ9.V0pCbdmjaxip1idf-Mg-xC2Y0eAz63nuvr0AXGO-1GjQnfA1DJF1uSqraVgo9QabAwYaOHoJ-lDgFjF1gfK4dw.RavEwKydYhOP7KRhjYAwoMMZJR80OTLmzgNYwfxy4Zo&dib_tag=se&keywords=phone%2Bmount&pd_rd_i=B0BQ773Y6Q&pd_rd_r=9f304611-12d6-48fd-ad09-a2ca2eaee8d8&pd_rd_w=aA3Ms&pd_rd_wg=jXQ0R&pf_rd_p=b59027fa-4656-4b05-89a8-d838dc594b59&pf_rd_r=V9W83019X2R84JDRPKP0&qid=1716572933&sbo=RZvfv%2F%2FHxDF%2BO5021pAnSA%3D%3D&sr=1-97-1cd13166-e9fe-46a7-89b4-109ca0ed00af-spons&sp_csd=d2lkZ2V0TmFtZT1zcF9zZWFyY2hfdGhlbWF0aWM&th=1
https://www.amazon.ca/WANBY-Gooseneck-Flexible-Rotation-Microphone/dp/B092ZRD38F/ref=sr_1_59_sspa?dib=eyJ2IjoiMSJ9.uYlCIbjnrCOnOE-9tdUGAwU3Px1RvVVWaHyPGBGsnhK6_B1zSTJZZeirOIhkUBvNwy1Twvr1JzbEopFLDHDC2aU3afHY2ReP0uwFrc1QBJmQouIfKwEqvQEAEGmzOubeGWwJQoRK3OSP9BL5VmrB4ZaKQ2y6zhJFMmOoeggcN3lzkeSmcJY5CIEVnd4oBOaZgHsMvaqq1AzYNHRM6r_1Nd6Jg0vczg1bnUVNCQ27ewGRLUuJM6Pprw0zzZU1Ksyf2OTc8tcK-TS0-JQr3YH9tELOR1mmxNNJzoJ_EWwrDbY.ll-7ZQDeHQoSatJ2L4e7r0IFlx0cAkDRQjex4VZgw4s&dib_tag=se&keywords=phone+mount&qid=1716572659&sr=8-59-spons&sp_csd=d2lkZ2V0TmFtZT1zcF9idGY&psc=1
https://www.amazon.ca/WANBY-Gooseneck-Flexible-Rotation-Microphone/dp/B092ZRD38F/ref=sr_1_59_sspa?dib=eyJ2IjoiMSJ9.uYlCIbjnrCOnOE-9tdUGAwU3Px1RvVVWaHyPGBGsnhK6_B1zSTJZZeirOIhkUBvNwy1Twvr1JzbEopFLDHDC2aU3afHY2ReP0uwFrc1QBJmQouIfKwEqvQEAEGmzOubeGWwJQoRK3OSP9BL5VmrB4ZaKQ2y6zhJFMmOoeggcN3lzkeSmcJY5CIEVnd4oBOaZgHsMvaqq1AzYNHRM6r_1Nd6Jg0vczg1bnUVNCQ27ewGRLUuJM6Pprw0zzZU1Ksyf2OTc8tcK-TS0-JQr3YH9tELOR1mmxNNJzoJ_EWwrDbY.ll-7ZQDeHQoSatJ2L4e7r0IFlx0cAkDRQjex4VZgw4s&dib_tag=se&keywords=phone+mount&qid=1716572659&sr=8-59-spons&sp_csd=d2lkZ2V0TmFtZT1zcF9idGY&psc=1
https://www.amazon.ca/WANBY-Gooseneck-Flexible-Rotation-Microphone/dp/B092ZRD38F/ref=sr_1_59_sspa?dib=eyJ2IjoiMSJ9.uYlCIbjnrCOnOE-9tdUGAwU3Px1RvVVWaHyPGBGsnhK6_B1zSTJZZeirOIhkUBvNwy1Twvr1JzbEopFLDHDC2aU3afHY2ReP0uwFrc1QBJmQouIfKwEqvQEAEGmzOubeGWwJQoRK3OSP9BL5VmrB4ZaKQ2y6zhJFMmOoeggcN3lzkeSmcJY5CIEVnd4oBOaZgHsMvaqq1AzYNHRM6r_1Nd6Jg0vczg1bnUVNCQ27ewGRLUuJM6Pprw0zzZU1Ksyf2OTc8tcK-TS0-JQr3YH9tELOR1mmxNNJzoJ_EWwrDbY.ll-7ZQDeHQoSatJ2L4e7r0IFlx0cAkDRQjex4VZgw4s&dib_tag=se&keywords=phone+mount&qid=1716572659&sr=8-59-spons&sp_csd=d2lkZ2V0TmFtZT1zcF9idGY&psc=1
https://www.amazon.ca/WANBY-Gooseneck-Flexible-Rotation-Microphone/dp/B092ZRD38F/ref=sr_1_59_sspa?dib=eyJ2IjoiMSJ9.uYlCIbjnrCOnOE-9tdUGAwU3Px1RvVVWaHyPGBGsnhK6_B1zSTJZZeirOIhkUBvNwy1Twvr1JzbEopFLDHDC2aU3afHY2ReP0uwFrc1QBJmQouIfKwEqvQEAEGmzOubeGWwJQoRK3OSP9BL5VmrB4ZaKQ2y6zhJFMmOoeggcN3lzkeSmcJY5CIEVnd4oBOaZgHsMvaqq1AzYNHRM6r_1Nd6Jg0vczg1bnUVNCQ27ewGRLUuJM6Pprw0zzZU1Ksyf2OTc8tcK-TS0-JQr3YH9tELOR1mmxNNJzoJ_EWwrDbY.ll-7ZQDeHQoSatJ2L4e7r0IFlx0cAkDRQjex4VZgw4s&dib_tag=se&keywords=phone+mount&qid=1716572659&sr=8-59-spons&sp_csd=d2lkZ2V0TmFtZT1zcF9idGY&psc=1
https://www.amazon.ca/WANBY-Gooseneck-Flexible-Rotation-Microphone/dp/B092ZRD38F/ref=sr_1_59_sspa?dib=eyJ2IjoiMSJ9.uYlCIbjnrCOnOE-9tdUGAwU3Px1RvVVWaHyPGBGsnhK6_B1zSTJZZeirOIhkUBvNwy1Twvr1JzbEopFLDHDC2aU3afHY2ReP0uwFrc1QBJmQouIfKwEqvQEAEGmzOubeGWwJQoRK3OSP9BL5VmrB4ZaKQ2y6zhJFMmOoeggcN3lzkeSmcJY5CIEVnd4oBOaZgHsMvaqq1AzYNHRM6r_1Nd6Jg0vczg1bnUVNCQ27ewGRLUuJM6Pprw0zzZU1Ksyf2OTc8tcK-TS0-JQr3YH9tELOR1mmxNNJzoJ_EWwrDbY.ll-7ZQDeHQoSatJ2L4e7r0IFlx0cAkDRQjex4VZgw4s&dib_tag=se&keywords=phone+mount&qid=1716572659&sr=8-59-spons&sp_csd=d2lkZ2V0TmFtZT1zcF9idGY&psc=1
https://www.amazon.ca/WANBY-Gooseneck-Flexible-Rotation-Microphone/dp/B092ZRD38F/ref=sr_1_59_sspa?dib=eyJ2IjoiMSJ9.uYlCIbjnrCOnOE-9tdUGAwU3Px1RvVVWaHyPGBGsnhK6_B1zSTJZZeirOIhkUBvNwy1Twvr1JzbEopFLDHDC2aU3afHY2ReP0uwFrc1QBJmQouIfKwEqvQEAEGmzOubeGWwJQoRK3OSP9BL5VmrB4ZaKQ2y6zhJFMmOoeggcN3lzkeSmcJY5CIEVnd4oBOaZgHsMvaqq1AzYNHRM6r_1Nd6Jg0vczg1bnUVNCQ27ewGRLUuJM6Pprw0zzZU1Ksyf2OTc8tcK-TS0-JQr3YH9tELOR1mmxNNJzoJ_EWwrDbY.ll-7ZQDeHQoSatJ2L4e7r0IFlx0cAkDRQjex4VZgw4s&dib_tag=se&keywords=phone+mount&qid=1716572659&sr=8-59-spons&sp_csd=d2lkZ2V0TmFtZT1zcF9idGY&psc=1
https://www.amazon.ca/WANBY-Gooseneck-Flexible-Rotation-Microphone/dp/B092ZRD38F/ref=sr_1_59_sspa?dib=eyJ2IjoiMSJ9.uYlCIbjnrCOnOE-9tdUGAwU3Px1RvVVWaHyPGBGsnhK6_B1zSTJZZeirOIhkUBvNwy1Twvr1JzbEopFLDHDC2aU3afHY2ReP0uwFrc1QBJmQouIfKwEqvQEAEGmzOubeGWwJQoRK3OSP9BL5VmrB4ZaKQ2y6zhJFMmOoeggcN3lzkeSmcJY5CIEVnd4oBOaZgHsMvaqq1AzYNHRM6r_1Nd6Jg0vczg1bnUVNCQ27ewGRLUuJM6Pprw0zzZU1Ksyf2OTc8tcK-TS0-JQr3YH9tELOR1mmxNNJzoJ_EWwrDbY.ll-7ZQDeHQoSatJ2L4e7r0IFlx0cAkDRQjex4VZgw4s&dib_tag=se&keywords=phone+mount&qid=1716572659&sr=8-59-spons&sp_csd=d2lkZ2V0TmFtZT1zcF9idGY&psc=1
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Previous Year Phone | GNG2101 Phone Bed Mount | e Wraps e Unstable
around the clamp
Bed Mount MakerRepo (makerepo.com) client’s e Not stable
(Maker Repo) body enough for
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phone e Moves
strong during client
use

Target Specifications

Target specifications were developed based on benchmarking other products and client needs. For
each benchmarked product, the specific features were analyzed to determine which to keep and

which to avoid, as illustrated in Table 4.

Table 4: Determination of Target Specifications through Benchmarking

Features to Keep (Target Specs)

Features to Avoid

e Tight phone holder

e Strong and long arm that wraps
around the client’s body

e Single thin gooseneck that is too easy to move
e Too rigid that the client cannot adjust the arm
e Short durability
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https://www.temu.com/ca/tablet-phone-stand-holder-gooseneck-cell-phone-bed-holder-with-360-adjustable-clip-flexible-tablet-mount-clamp-for-desk-compatible-with-iphone-ipad-tablet-black-g-601099543529343.html?top_gallery_url=https%3A%2F%2Fimg.kwcdn.com%2Fproduct%2Ffancy%2F62718673-971b-4911-89ee-a367e780b9a9.jpg&spec_gallery_id=2084332460&refer_page_el_sn=223143&_x_vst_scene=adg&_x_ads_channel=bing&_x_ads_sub_channel=search&_x_ads_account=176222923&_x_ads_set=520843619&_x_ads_id=1318316816715829&_x_ads_creative_id=82395029130796&_x_ns_source=o&_x_ns_msclkid=9fed346f81191c54033f523f53a00eae&_x_ns_match_type=e&_x_ns_bid_match_type=bb&_x_ns_query=bed%20phone%20holder&_x_ns_keyword=bed%20phone%20holder&_x_ns_device=c&_x_ns_targetid=kwd-82395874082483%3Aloc-32&_x_ns_extensionid=&refer_page_name=goods&refer_page_id=10032_1716572867773_weduu7dxfh&refer_page_sn=10032&_x_sessn_id=iacm1mkynr
https://www.temu.com/ca/tablet-phone-stand-holder-gooseneck-cell-phone-bed-holder-with-360-adjustable-clip-flexible-tablet-mount-clamp-for-desk-compatible-with-iphone-ipad-tablet-black-g-601099543529343.html?top_gallery_url=https%3A%2F%2Fimg.kwcdn.com%2Fproduct%2Ffancy%2F62718673-971b-4911-89ee-a367e780b9a9.jpg&spec_gallery_id=2084332460&refer_page_el_sn=223143&_x_vst_scene=adg&_x_ads_channel=bing&_x_ads_sub_channel=search&_x_ads_account=176222923&_x_ads_set=520843619&_x_ads_id=1318316816715829&_x_ads_creative_id=82395029130796&_x_ns_source=o&_x_ns_msclkid=9fed346f81191c54033f523f53a00eae&_x_ns_match_type=e&_x_ns_bid_match_type=bb&_x_ns_query=bed%20phone%20holder&_x_ns_keyword=bed%20phone%20holder&_x_ns_device=c&_x_ns_targetid=kwd-82395874082483%3Aloc-32&_x_ns_extensionid=&refer_page_name=goods&refer_page_id=10032_1716572867773_weduu7dxfh&refer_page_sn=10032&_x_sessn_id=iacm1mkynr
https://www.temu.com/ca/tablet-phone-stand-holder-gooseneck-cell-phone-bed-holder-with-360-adjustable-clip-flexible-tablet-mount-clamp-for-desk-compatible-with-iphone-ipad-tablet-black-g-601099543529343.html?top_gallery_url=https%3A%2F%2Fimg.kwcdn.com%2Fproduct%2Ffancy%2F62718673-971b-4911-89ee-a367e780b9a9.jpg&spec_gallery_id=2084332460&refer_page_el_sn=223143&_x_vst_scene=adg&_x_ads_channel=bing&_x_ads_sub_channel=search&_x_ads_account=176222923&_x_ads_set=520843619&_x_ads_id=1318316816715829&_x_ads_creative_id=82395029130796&_x_ns_source=o&_x_ns_msclkid=9fed346f81191c54033f523f53a00eae&_x_ns_match_type=e&_x_ns_bid_match_type=bb&_x_ns_query=bed%20phone%20holder&_x_ns_keyword=bed%20phone%20holder&_x_ns_device=c&_x_ns_targetid=kwd-82395874082483%3Aloc-32&_x_ns_extensionid=&refer_page_name=goods&refer_page_id=10032_1716572867773_weduu7dxfh&refer_page_sn=10032&_x_sessn_id=iacm1mkynr
https://makerepo.com/NicholasDolinar/1918.gng2101-phone-bed-mount
https://makerepo.com/NicholasDolinar/1918.gng2101-phone-bed-mount

Flexible arm
Adjustable mount

Weak arm
Weak clamps
Instability

Final Target Specifications

Based on benchmarking and client needs, we believe that a successful phone bed mount should
include the following attributes. We were able to determine our final target specification which will
ensure that our product meets both our client’s expectations and the expectations of our team. These
target specifications will be used as selection criteria later in our decision matrix to determine which
concept to choose as our final global concept.

O OO OO OO 0O O

Flexible arm

Strong and long arm

Adjustable mount

Tight phone holder using Velcro
Secure attachment to right-side bed rail
Easy to install/uninstall

Easy to swing

Mount-tightening feature

Lightweight

3.2 Concept development

Based on the problem statement, final prototype concepts were developed for each sub-system, as
well as the entire assembled system.

Concept #1: Jonas
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The design mainly uses two PVC pipe diameters to create a simple structure for holding the phone
in bed. The T-join and 90-degree joint are commercial parts that can be purchased from Hardware
stores. Two horizontal pipelines on the top side are for strength, so when clients use the structure in
bed, the phone will not be pushed away. A U-bolt will be used to secure the structure on the bed
rail. Phone holding structure is also constructed using pipe holding on the market with a slightly
wider portion to ensure the holder will not detach from the pipe. And give the holder some rotation

freedom so the client can adjust.

The pros are that all parts of the structure are made from commercially available parts. The design
is simple and easy to make, PVC is strong, and the structure can hold in place effortlessly. The con
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is that the structure cannot be raised up simply; it can only rotate at the U-bolt section, so the client
can only move the structure circularly away from her.

Concept #2: James

This prototype for a phone bed mount is made up of two sections. The first section consists of two
parallel laser-cut pieces of acrylic that have hooks on the bottom keeping it in place. It has
multiple subsections of acrylic cut stabilizing cross section pieces that keep the two parallel pieces
together. The second section of this prototype is a pipe on the end of the final subsection piece of
acrylic. This piece hangs down over the client's face, where the phone will be held with Velcro.
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The pros of this design are that it is very sturdy and easy to set up. The cons are that the client
cannot push the phone away from her face when she is finished using her phone. The client cannot
rotate the phone screen. Furthermore, if the client pushes the device by accident, the hooks may
come loose leading to the entire device collapsing on the client, which is a safety risk.

Concept #3: Trevor
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Concepts Summary for Clamps and Arms in Concept #3 (Both pictures)

For the clamps, there are two types of clamps we are considering. The first one is a C-shaped clamp

to clamp onto both bars of the bed railing. The second one is a Z-shaped clamp which can also be
clamped onto both bars of the bed railing, which is theoretically more stable for the client.

For the arm, there are also two types of arm concepts. The first concept is similar to Jonas’ concept
(concept #1), but it would be only with one PVC pipe and would include the function of releasing
or locking the PVC to extend or shorten the arm length and controlling the direction. The second
concept for the arm is merely made up of two thick goosenecks that are strong and long enough for
the client to navigate the phone with her nose, which is simple but effective.

Table 5: Advantages and Disadvantages of Clamp and Arm Concepts

Concepts Advantages Disadvantages

C-shaped clamp Easy to build (3) Not stable enough for the
client to navigate with her nose
5)
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Z-shaped clamp

More stable than C-shaped
clamp (5)

Harder to build (3)

First Arm Concept

Adjustable arm (4)
Rigid (5)

Client can push arm away (4)

Phone holder is not adjustable

@)
Hard to build (3)

Second Arm Concept

Adjustable arm and phone
mount (5)

Rigid and flexible if the
gooseneck is of higher quality

Client can push away the arm

(4)
Easy to build (3)

Could be over the budget (5)

Cheaper gooseneck is not rigid
and strong enough that may
cause safety issues (5)

In table 5 above, features for the arms and clamps were ranked with a number ranging from 1 to 5.
The important features were ranked as 5 and the least important features were ranked as 1.

Now, we need to evaluate all the concepts against the defined target specifications. To complete
this process, we used a simple decision matrix. The matrix will include the concept options as well
as the selection criteria. A scale ranging from 1 to 5 was used and weighting factors were omitted
for the time being as most of the criteria were of approximately equal importance. Our decision
matrix prioritizes the client needs linked to the design to give the appropriate ratings.

Table 6: Decision Matrix

Selection Criteria Concept #1 Concept #2 Concept #3
(Jonas) (James) (Trevor)
6 N/A 5
Flexible Arm
6 4 5
Strong/Long Arms
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5 4 N/A
Adjustable Mount

N/A 4 N/A
Phone Mount Holder

7 4 6
Secure Rail Attachment

6 4 5
Easy to Install/Uninstall

6 4 5
Easy to Swing

5 4 N/A
Mount-tightening Feature

4 4 4
Lightweight
Total Score 45 32 30

Note that if a cell says N/A, the feature is yet to be included in the design. Based on the overall

score, we collectively decided to develop our design based on concept #1, which Jonas designed.
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Global Design Concept
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4 Detailed Design and BOM
4.1 Detailed design
Client Meeting Il Feedback

In our second client meeting, we first asked some clarification questions that we had regarding the
design and its mechanism. Once those questions were clarified, we were able to gain feedback
pertaining to our designs that we had prepared prior to the design meeting. We received a lot of
feedback and now are aware of what needs to be changed or improved in our design. We also took
measurements of the bed and the railing, as our initial measurements were not accurate enough.

Since concept #1 met most of our target specifications and was our global concept, we decided to
present that design first. Upon our client meeting, it was very clear that the client preferred our
global design concept. The client had a very positive reaction pertaining to that design compared to
the remaining three concepts.

The client really liked the fact that we were planning on using PVC for the piping around the bed
frame. However, we were told to avoid using gooseneck as a component as the client feels that it is
too stiff of a component and had some bad experiences from using it previously. We told the client
that we planned to use Velcro for the bed mount, an idea that she was very pleased to hear as it
would ensure that the bed mount attachment remains stable. Furthermore, we wanted to ensure that
we could attach anything to the board of the bed as it is part of our global concept. Naturally, we
were given permission to use the bed’s board if needed. The client also had a position reaction
regarding the level of adjustability and mobility.

To improve the design further, the client emphasized the need to ensure that the mount moves
horizontally. Also, the client suggested we find ways to securely tighten the mount, so that it does
not fall when setting up as well as ensuring that the mount is easily removable. We will keep this
feedback in mind when building our prototypes.
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Updated Detail Design

The following figures show depictions of our prototype’s construction and its subsystems.

Subsystem 1: Clamp Subsystem
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Based on the client's feedback, we decided to improve our clamping machine; the new design will

be along the upper part of the structure to be removed without unscrewing the U-bolt.

Subsystem of Subsystem 1: U-Bolt

\

Subsystem 2: Bar Subsystem
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Note that due to bar symmetry, the full bar design was not replicated. See deliverable C for more
details of how the final bar will look like.
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Subsystem 3: Phone Mount

The phone mount will include two phone mount clamps and a surface where the phone will be held
in place. The surface holding the phone will be made from Velcro.
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Skills and Resources to Create Design

There are many skills and resources that will enable us to create our design. Our team brings many
skills to the table that will allow us to successfully complete the project. These skills include our
creativity, innovation and communication skills as well as our critical thinking skills, technical skills
and our ability to generate iterative designs for the client.

Having enhanced creativity skills will increase the possibility of developing different creative
initial concepts which can be built off later to create designs that can fully satisfy our client’s needs.
It also allows us to generate a wide range of possible solutions to the problem and enables us to
explore the problem from many different angles.

Innovation skills will allow us to make unique and improved designs based on the failure of other
past designs. This will allow us to continuously build better prototypes that fully satisfy the client
once the project is completed.

Having communication skills is especially important, in terms of maintaining continuous
communication with our TA/PM as well as our client. Communicating clearly with our TA, PM
and client will ensure that we are on the right trassack towards successfully completing our project.

Naturally, critical thinking skills are crucial for this project. Having this skill will allow us to view
the problem from different point of views. For instance, how should the phone bed be built to satisfy
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all the conditions given by the client, the conditions being that the mount must be adjustable to
different angles of the bed, must be able to hold the phone tightly and the client must be able to
control the phone using her nose within a short distance? To answer questions like this, having
critical thinking skills is essential.

Technical skills will enable us to directly build our prototypes. We will need to make use of our
ability to use CAD software such as SolidWorks to properly design the prototypes. To print our
prototypes, we will need to have access to the uOttawa Maker Space and Brunsfield Center to use
the 3D printers and other resources, such as mill/lathe and laser cutting, if necessary.

Finally, it is important to have a strong ability to generate iterative designs. This will allow us to
refine our designs more and more based on the feedback received from the client. We can then test

the designs which will eventually help us generate more effective prototypes after each flaw is found
in the design.

Time Assessment

Table 7: Task vs Time Spent Analysis

Tasks Time Spent (h)

Shopping 3
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Measuring/cutting/3d printing 17

Construction 4
Additional Concerns 6
TOTAL 30

Based on our previous experiences in GNG1103, we established that it took us around 25 hours on
average to complete our projects. This is, however, only an estimate since we all had different
projects in the past, where some happened to be more time consuming than others. For this
project, since we are already on the right track, we do not think it should take us any more than 30
hours to complete the project.

In terms of the time that we have at our disposal, we have the 3-hour lab sessions dedicated to
project work, although they are not weekly. We also have our 1.5-hour team meetings every
Monday after our lectures. If we utilize these times effectively and complete our assigned tasks in
a timely manner, we strongly believe that we will have sufficient time to implement our design
and complete all the deliverables before Design Day.

Critical Product Assumptions

Some critical product assumption that need to be considered could be the following:

1. We need to consider acceptable values for the weight, length, rigidness and adjustability of
the arm. We assumed that the weight is to be less than Skg, with an arm’s length of around
60cm while maintaining to be rigid yet adjustable. However, we are unsure of how we can
achieve all these circumstances with the PVC pipes provided until we start building the
prototypes

2. Ability to obtain PVC pipes, glue and connective components and other crucial components
that are compatible with our design and are within our budget of $50

3. Bed railing that holds the clamp needs to be stable enough that even if the client moves and
controls the phone, that it doesn’t shake significantly enough to affect the client’s experience

4. The bed railing will be able to support the designed product

The three degrees of freedom will be sufficient for the client

6. The measurements taken for the bed mount will be applicable to the client and other users
as well

o
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4.2 Bill of Materials

Table 8: Initial Bill of Materials

Item Name Quantity Price ($)
% Inch pipe 1 10.8
90-degree connector 2 1.99
T-connector 2 1.87
U-bolt 4 3.23
Pipe holder 2 8.97
3D-printed parts 3 TBD
PVC glue 1 8.17
Total 48.68

Links were not included in the bill of materials as all products can be found at Home Depot or the
resources at the Maker Space. The product pricing is calculated based on pricing at Home Depot on

June-1-2024.

31



4.3 Project plan update
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5 Conclusions
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