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. TOPIC OF CHOIGE AND REASONS




Topic of Choice and Reasons

The chosen topic for design remodeling is a tooth brush. Among many
plausible renovations, the intended focus through all the designing process
is to devise a new motion mechanism such as the modified bass technique
brushing, which will effectively eliminate periodontitis.

Circumstantial Consideration

1. While several design renovations could be made for the existing tooth
brushes, periodontitis is a second major disease.

2. Some of the existing tooth brushes do display electric control functions
(rotating, linear moving, et cetra). Yet, these motions are either too fast
or not effective enough to bring out the intended outcome.
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2. CUSTOMER OBSERVATION




|. Covert Observation

Covert observation has been conducted on the students in the campus and
family members, concerning the way they brush their teeth. Not Surprisingly,
there were common behaviors observed among them. These include the
following:

I)  Linear Brushing Horizontally and Vertically
i) Brushing with Rotation Motion

It seemed that majority of the people did not brush properly. From the
observation, it became more relevant to pursue the design which automatically
Implements the ‘right’ brushing.

Accordingly, the next question was “whether people consider themselves aware
of the 'right’ brushing. To test the question, survey was conducted as a follow-up
process.
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2. Survey A) Content

First Survey was conducted through Google Survey Website with the
questions below:

a) How do you brush your frontal teeth?

b) How do you brush your teeth on the lateral side?

¢) How do you brush your wisdom/back teeth?

d) Do you brush your tongue as well?

e) How many times do you rinse out your mouth after brushing?
f) Time taken for brushing

g) What are some inconveniences/or possible improvements about
the current tooth brush?

About 40 people were asked. Knowing the type of people for survey and
interviews is imperative according to the type of products in concern. Since the
focus of our product designed is not for a specific group but rather people in
general, the survey did not discriminate types of people for asking questions. In
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this sense, it was less important to find and define a PERSONA. B




First Survey Result
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First Survey Result
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2. Survey A) Content

Second Survey was conducted again through Google Survey Website with the
questions below:

a) How do you brush your frontal teeth?

b) How do you brush your teeth on the lateral side?

¢) Do you think that you brush teeth properly?

d) What are some spots that are not brushed well?

e) How much would you pay for the tooth brush with good quality?

f) What are some inconveniences when brushing teeth?
g) What kind of tooth brush would you like to have?

The question C), E) and F) were the critical questions in the survey. Especially,
answers from the question C) would verify the fact that people do not bother
brushing teeth properly, even if they know the ‘right’ method.
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Second Survey Result
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Customer Observation
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2. Survey B) Data Extraction

All the analysis from the survey has been displayed and included in our team'’s progress
report. Yet, the core findings from the survey include the following:

a) Right Brushing Method Involves combined Motion
: Rotating(Left and Right) + Vertical(for taking out dregs)

b) Spots that are not brushed well: back teeth & space between
teeth, space between mouth gum.
¢) Inconveniences: Hygiene Concern, Laziness, Durability

d) Price: 4000 won

e) Majority of the people thought that they were brushing teeth right.

Plus, even if they knew the right method, they would not implement it just
because they feel bothersome to do it.

As seen above, the conclusion from the two surveys has provided direction toward which
the design concept should be headed. "
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3. CONCEPT DESIGN




Brain Storming

To make it clear once again, the concept design should satisfy two
goals.

Goal # 1, is to design a tooth brush with a new mechanism that
actualize Modified Bass Technique through automatic control.

Goal # 2, if possible, is to add auxiliary functions.

Goal # 1 is the primary concern for the intended design since tooth
brush with the automatic motion that realizes Modified Bass

Technique will solve the problems indicated in the answers from the
survey. (Refer to page 12)
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Brain Storming
For Goal #l,
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This will be more elaborated, concerning the best mechanism for realizing the intended motions.
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Brain Storming

For Goal #2,

There have been a few basic ideas for auxiliary enhancement to the
first function. Quite a few designs for the addition have been
discussed in the team meeting. Among them, the designs |
suggested include the following:

Torque Increased Grip

Combination of Water Pick and a detachable brush head
Hook-shaped Brush

T-Shaped Brush

Water Shooting Grip

ik W=
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Brain Storming

For Goal #2

|.Torgue Increased Grip

‘Widening the grip makes the
torque distance r bigger and
make it require less force to

make snapping motion or
rotation.
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Brain Storming
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For Goal #2

2. Combination of Water Pick and a Detachable Brush Head

Water Pick gets rid of the
food dirt that brushes have
not taken out. Using them at
the same time, could save

time, as well.




Brain Storming
For Goal #2

3. Hook-shaped Brush

Hook-Shaped brushes may
make better penetration
into the space between the
mouth gum and teeth,
therefore resulting in

higher clean efficiency.
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Brain Storming

For Goal #2

4. T-Shaped Brush

Making the T part round is also
desired so that it fits into the mouth
structure. It could cover larger range

of spans of teeth with one touch.

20
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Brain Storming

For Goal #2,
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a. Water Jet Grip

:Usually, people have to lower
their body to get closer to the
faucet and rinse out mouth when
brushing teeth. Yet, by creating a
nozzle through the body of the
brush, its user would not have to
lower their body as much for
rinsing it out.
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Consultation for Design Concept

It was pointed out by the professor that these functions under Goal #2 are
minor concerns and that without realizing the mechanism for Goal #1, all
these little design concepts would be futile. So, it's been advised for our
group to focus on the way Modified Bass Technique would be actualized.

Since our team’s prime design concept needs two degrees of freedom
which are one rotation and one linear repetition, the question at hand is
how to use which type of actuators to make the brush with Modified Bass
Motion.

Simply, there were two different mechanism for electric motion of any
brushes in the market.

1. Use of Solenoid

2. Use of Gears

: Basically, either one of the mechanisms will be used; otherwise
combined mechanism shall be implemented into the design.

22
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Motion Control Method

Basic Structure for the Brush with Solenoid Mechanism

Magnets Attached with Solenoid
Three Steel Links

A.C Current changes the electromagnetic pole of the solenoid which
causes vibration of the magnets. Consequently, the links attached to
the magnets make horizontal movement moving the head quite fast.

23
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Motion Contraol Method
Design #1 for Gear Mechanism

|‘ Using the same principle of opening the bottle cap ‘l
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Motion Control Method

Design #2 for Gear Mechanism

This second model uses
one actuator satisfying two
degrees of freedom. This is
possible by the usage of
the glider path which initial
linear motion(1) is later
delivered as  swerving
motion(2) through going

up and down.

25
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Motion Control Method

Design #3 for Gear Mechanism

If gears with its round top
surface are used, one motor
could create two motions at the
same time. As can be seen on
the left design, motion(1) will
create rotation (2) and this
rotation motion will make the

tooth stick move up and down

which is linear motion(3).
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4. PATENT SEARCH




Patent Search
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2. DETAILED DESIGN




Detailed Design

Detailed Design
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Detailed Design
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Detailed Design: 24
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Detailed Design
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Detailed Design: 24

e Abg

1. & ©t9] Sine Wave ¥Ato| THE 23

>2HS RPM2 44H =2 1 9| T 2/3 9F 2

->(Sine Wave &) X (2/3)= 13| G 2 £9|

>LS2 Z0] 6] JHX| dE 2] = 1okl 2

Square Shape

Pentagon Shape

RH]

ubiisaq pajieaq




ubiisaq pajieaq

Detailed Design: 2 2= 12| A6I2 A
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Detailed Design: 2 2= 12| A6I2 A
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Detailed Design: 24
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Detailed Design: 2 2= 12| A2 M
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Detailed Design: 24
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Detailed Design
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Detailed Design
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Detailed Design
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Detailed Design: 24
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Detailed Design
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Detailed Design
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Detailed Design: 24
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Detailed Design
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Detailed Design: 24
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Detailed Design: Z 2= 2
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Detailed Design: 2!
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Detailed Design: 21 & 07 ZHA|
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b. PART ASSEMBLY




Part Assembly: 3D Model
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Part Assembly: 3D Model Improved
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7. FINAL DESIGN AND CONGLUSION
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THE END




