“The Extendables”

Collapsible Clothing Rack
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Uottawa free store- who are they and
what they need
The uOttawa Free Store is
nonprofit store, that runs off
of donations and volunteers.
Who is in need of a new
clothing rack!

Located on 100 Thomas _SEMAINE D’ACCUEIL
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Understood REQUIREMENTS

~Durable- safe to use, and can handle a lot of weight.
~Collapsible- the Free Store is small, and space needs to be maximized.

~Accessible- to maintain inclusiveness to all students
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Customer Needs

Client Statement Interpreted Client Needs Priorities
(1- most
important
9- least
important)
We would like to have racks | The rack is adjustable in height
that can be wheelchair
accessible
We would like to have racks | The rack is collapsible and movable
that can be moved to by hand
different locations around

campus.
The clothing rack needs to The rack is durable and can
be able to withstand the withstand rough handling
“not-very-careful" treatment

of the rack by volunteers

working at the free store

who are in a hurry.

We would like to have racks | The rack is easy to assemble by a
that have an easy and maximum of two people.
intuitive set-up

We would like to have racks
that aren’t very expensive

We would like to have racks
that can hold a lot of weight | to hold a lot of clothing

We would like to have racks | The rack is light enough to be

that can be easily moved by carried by a maximum of two
a maximum of two people people

We would like to have racks | The rack is fast to assemble
that are quick to set-up
We would like to have racks | The rack is aesthetically pleasing

that look very polished and and simple in design
clean
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1

“The uOttawa Free store is
looking for a collapsible clothing

rack that is both easily mobile
and cost effective, with high
clothing capacity and moderate
weight bearing ability while
remaining accessible and easy to

%

set up.
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Product Benchmarking
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Customer Benchmarking
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Target Specifications

Specifications

Desired Value

Justification

Performance- Travel

The Clothes Rack can be moved across
campus without the wheels stopping.

The clothes rack needs to be easily
moved by one person across campus
without any issues.

Service Life of the Clothes Rack

The Clothes Rack will have a
continuous service life of 10 years.

The clothes rack needs to be durable to
withstand a service life of 10 years.

Aesthetic

The Clothes Rack will have an aesthetic
and clean appearance.

The clothes rack should have an
aesthetic, clean appearance and to
have enough room on the end to place
quotes.

Material

The material used will withstand
indoor and outdoor conditions

The clothes rack will be made with
durable material to withstand moving
around indoors and weather conditions
in the summer and fall.

Set-Up

The set-up process can be easily set-up
by one person within a small-time
frame.

The Set-Up process is required to be
set up by one to two people maximum
as quickly as possible.

Performance- Working Wheels

The wheels will lock easily when
required to stop the clothes rack from
moving.

The customer had stated that working,
locking wheels is essential for the
space that is available.

Accessibility

The clothes rack will be lowered to
various heights for wheelchair
accessibility.

There is a need for an accessible
clothes rack for wheelchair
accessibility. The clothes rack will be
required to be raised and lowered with
ease.
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Functional Decomposition

Free Store Clothing
Rack Concept

-Durability

-Accessibility

e Can withstand ® fAdJ'UStabIIe'height H:.ightt/dWidth can be »
heavy weight or people in adjuste _
(structure) wheelchairs Assembly is easy Ad a pta bl I |ty
* Made of strong * Portable, can be Can be collapsible
material E'?Ilfht to 0':he]r
(material) uildings (wheels)

e Can be handled
“roughly” (weight
and stability)




11
—

Concepts

fs.‘ Whe b de \
St hdny

\for 48 maig/




12
—

Concepts
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Decision Matrix

Criteria Concept

- Moveability/ Able to transport
- Quick set-up time/Collapsibility

N
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Initial Design
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Final Design

Assembled Rack oK Disassembled Rack

adjustable height
depending on which
groove is locked into

Rotating system to
“Insert and lock” system % all connected pieces
of hooks into holes to 2 for collapsibility as
create more storage well as to adjust
opportunities

A

Insert system
to assemble

Wheels for
transportation
Lock system to

when loaded
create platform and
o ; for further stability

htly throug

Disassembles for
Weight at the base transportation when
for added stability unloaded

A simple perfect
mnection
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Feasibility Study

e Timing e Mechanism

& O

Stay On Time




Wheels

Elbow Joint

PVC Piping

Screws

Wood

Sandpaper

Bill of Materials (BOM)

4pcs of 1.96"
Lockable Hard
Rubber Wheel

1% inch elbow
joints

6ft long PVC Pipe

Varying sizes

1"x4”x6’

2 pieces of
sandpaper

Obtained from Home Hardware

Obtained from Canadian tire and Home Hardware

Obtained from home Hardware

Will bring from home

Will bring from home

Obtained from Home Hardware




Critical Assumptions

Verifications planned for the rack:

Transportability
Aesthetically pleasing

Can handle up to 15 pounds of clothes on each rack
Disassembly/reassembly takes under 20 seconds
Wheelchair accessible

Rack is stable
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Prototype 1A

= Mechanism Tests
=  Structural Test




Prototype 1 B

Tests Planned:

Can the ancillary hooks on the side tolerate 5
pounds of force

Can these hooks be taken out and adjusted
easily?

Is there any bending in the hooks under 5
pounds of force
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Prototype 2B

Tests:

1. Weight bearing ability
2. Mechanism feasibility




KEY PARTNERS:
uOttawa Free Store, client
Coordinator: Holly, client

KEY DISTRIBUTERS:

Home Hardware: providing supplies
including wheels, screws, drill bit,
sand paper etc for manufacturing.
KJP and Sons: main supplier of wood
planks for use of base and physical

Motivation for partners:
- Use of product to provide organization
“Economy

-Optimization

~Advertisement of distributers

"Most important costs: Material costs, The collapsible clothing rack is value driven
with ideals of making accessibility, strength and durability 1op prioritics. Though
‘material can become expensive, the purpose of the collapsible clothing rack focuses on
specific values that need 10 be met. With this in mind,

small budget.

Key Resource Highest Expense: Physical, Key Activities Highest Expense: Production

Cost Structure Auributes:

Variable Cost: Materials purchased (wood, wheels, screws etc) dependant on how many

it is partially cost-driven due 10 the

Key Activities of Value Propositions Require:
Problem Solving

Key Activities of Distribution Channels:
Platform/Network

Key Activitics of our Customer Relationships:
Platform/Network

Key Activities of Revenue Streams: Production

Key Resources of Value Propositions Require:
Physical, Human

Key Resources of Distribution Channels:
Physical, Intellectual, Human

Key Resources of our Customer Relationships:
Intellectual, Human

Key Resources of Revenue Streams: Physical, Financial,

Human

Values delivered 1o the customer:
performance, newness, accessibility
and usability
Problem Solving for customer:
accessibility and risk reduction
Customer Needs being Satisfied:

performance

risk reduction

usability

convenience

CUSTOMER
SEGMENTS:

- Niche Market,

Segmented Market &
Diversified Market

REVENUE STREAMS &

What value are the customers willing 10 pay: $100 funded by uOttawa per clothing rack.
Currently paying $0.00

How are they currently paying: through University of Otawa donations from GNG 2101 course, indicating
dependant.

Preference for payment: $0.00, continuation of donated clothing racks

Asset Sales: selling the finished clothing rack 1o gain revenue back.

Relationship with customer established:

Self-service: after building the clothing
rack, the Free Store has the necessary
means 10 help themselves

Community: within the uOutawa
community the customer relationship
may benefit the community.

Cost: having thesc relationships
established, it would be h

10 switch 10 another comp

Through our own channels (owned
direet) the value propositions will be
‘met. Even though it is more costly than
& partner channel, higher margins are
outlined.

Awareness: Through community
marketing

Evaluation: receive feedback

Delivered directly to client

Afier sales: keep in contact,identify
next sieps towards reaching ideal
clothing rack

Fixed pricing: through  listed price, guarantees a fixed budget for the production of clothing racks. If it

clothing racks are produced/purchased depends on how much material s required. by

costs $100.00 1o make a clothing rack, sel for $150.00. Having fixed pricing allows for revenue streams 1o

Business Model




Income Statement
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Sales (Revenue) $4500.00

Costs of Goods Sold $1705.50

Gross Profit $2794 .50

Marketing Expenses $360.00

Boxes for Shipping $505.44

Labour Expenses $1530.00

Total Operating Expenses $2395.44

Operating Income $399.06
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NPV Analysis
Cash Flow Diagram (Income): Cash Flow Diagram (Expenses)'
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Difference in NPV Values: Break Even point:
-$643.23 6 units/year




Trials:

1) Lack of ability in construction
2) Budget constraints

3) Material sourcing

Lessons Learned:

1) Don’t overestimate budget

2) Be specific and measure twice when making measurements
3) Overestimate time required for different tasks




Future work

Future work:

1) Increasing conceptual design fidelity
2) Redesign ancillary hooks

3) Increase aesthetic
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Final Prototype

Live demonstration




