Design and Technology
Scholarship Portfolio

Introduction
My name is Sophie Ratcliffe, and I have always enjoyed making things so when there was a Scholarship available for
Design and Technology to my next school, I decided to take the opportunity. I am going to make a project using the
many skills I have learnt from 4 years of valuable Design and Technology lessons, and my experience from an Etsy
business using Indian block prints to create home-made tea towels. I have always enjoyed Design and Technology
especially woodwork, electronics and textiles.

Design Brief
I am going to design and make a combined lighting system and audio amplifier. The electronic device will need to be
able to play music from a number of electrical devices and be loud enough to be heard from a distance. The lighting
system needs to produce warm mood lighting to enhance any room.

Problems to be solved
I have always loved listening to music but with the problem of awkward
and limited plug sockets this is sometimes hard, there is also the problem
of the dark. I would like my product to solve the fact I cannot listen and see
at the same time. I would like my design to include a lamp and speaker to
take up less space and be more portable. I will need to research if other
people have the same problem as me, and if so, start looking into the
production of this item.

Mood board
Lights

Inspiration
Speakers

Evaluation

Themes

Materials

I have chosen materials, shapes and
ideas related to helping the
environment and engineering, with
ideas linking to biomimicry and plants.
I would like my ideas to be colourful
and tactile, my interests are strongly
related to wildlife and colour I would
love my plan to be green. I am very
interested in organic shapes and
smooth wood designs. I want the
colour scheme to be eye catching and
bright.

Research And Conclusion
Design And Technology Questionnaire
1.

What is your name?

2.

How old are you?

3.

What is your occupation?

4.

Do you have any hobbies, if so, what are they?

5.

What is your gender?

6.

Do you have a work area?

7.

Do you have lamp or light? If so, what type and where?

8.

Would you say you listen to music
a)Not at all
b) Sometimes c) Quite a lot d) All the time

9.

Do you have a speaker(s) and is it/are they good?

10.

When and where are you most likely to need a speaker?

11.

When and where are you most likely to need a lamp?

12.

Are you at all interested in the environment?
Yes

No
Thank you!

A bit

Conclusion
I have researched using a questionnaire to find out
whether my problems relate to other people as well
as myself. My results have found that many people
have speakers in their bedrooms or dining rooms.
People also say that they are most likely to use a lamp
when working or doing homework. The other
interesting facts I have found is that the older age
group that took part in the survey were more
interested in the environment, so perhaps my product
would be aimed at that part of the community. This
research is very useful to my project because it allows
me to tailor the design and materials to specific
needs.

All the electronics
would be stored in
the base and would
be operated by on
and off buttons.

The red material would be opaque
and the white translucent to create a
beautiful dotty pattern. This could
possibly be a speaker
as well.

Design Ideas 1
This pink flower would
be made out of thick
plastic and be lit up by
LEDs inside the main
structure. There could
possibly be a speaker in
the centre of the
flower.

The tortoise would
be a fun desk lamp
and the effect would
be the
tortoise emerging
from the desk or
table.

The shell of this turtle could
become a speaker using a green
fabric cover
With the legs made from either
smooth wood or thick plastic.

Design Ideas 2

This fish speaker could be
angled up or down with the
effect of going in or out of
the desk. This would look
good as a smooth wood
design as the fish’s shape has
a very good flow to it already
and the smooth wood would
enhance that and create a
beautiful effect.

This speaker is a simple
semi-circle design with
bright colours and a black
background to make the
colours really stand out this
design would be great if the
shapes light up the speaker
would be operated by two
buttons on the top that
would be incorporated in
the base.
A rabbit night light aimed at
younger children a simple
and cute design that could be
lovely on a bedside or table.
Possibly only the ears and
the tail would light up but
the whole thing could be
luminous if wanted.

Design Ideas 3

The base would be created out of
plastic and the leaves out of strong
green fabric. The pineapple base would
be created as a lamp there could
possibly be a speaker hidden in the
leaves.

This mermaid tail would be a great
and fun idea for a mystical desk
lamp. This design idea is quite hard
to execute though as it would look a
lot better with rounded edges and
that would be tricky to create.

Design Decisions
Evaluation

Themes, Ideas and
Materials

Steampunk
Steam punk is a genre of science fiction

that has a historical setting and
typically features steam-powered
machinery rather than advanced
technology

During the making of this project, I
came across several new ideas and
having thought it over thoroughly I
think I would like to change my
project to a different scheme, mixing
steampunk with fresh bright colors
to create a better finishing product.
I have done this because:
1. My original idea would have been
impractical to make.
2. It would also have looked tacky,
and I was not happy with the style
and aesthetics .
3. This new design scheme will be
better because even though I enjoy
nature, a lot of these former designs
may be too complicated, or even too
simple. And I absolutely love the
new changes I have made.

Design Brief and Specification
Design Brief
I am going to design and make a combined lighting system and audio amplifier. The electronic device will need to be
able to play music from a number of electrical devices and be loud enough to be heard from a distance. The lighting
system needs to produce warm mood lighting to enhance any room.

Specification
Essential Features For My Speaker
1. The lamp and speaker needs to be on a Steampunk theme.
2. The lamp needs to be based on a mood lamp giving a good spread of warm colours.
3. The speaker needs to be colourful and fun.
4. The speaker needs to play music from a phone or other electrical devices.
5. The design must be safe and stable to use.
6. The music must be amplified, louder than from a phone or other device.
Desired Features For My Speaker.
1. The design needs to fit on a bedside table or desk.
2. It should be powered from a mains electricity transformer at 12V and not from batteries.
3. It should be constructed from a range of materials to make it look like a true Steampunk lamp and speaker.
4. It should be maintenance free.

Design Development 1
The first designs of the
lamp/speaker

During this project I slightly changed my ideas because I
came across the artist Camille Walala and her work. The base
of this lamp/speaker is inspired her art and the general idea
is inspired my other designs: the semi-circle speaker and the
flower lamp/speaker. I have now created a new easier to make
design that is in the shape of a sunflower.

Design Development
The speakers will be on the other side and covered in a wire mesh.
There will be a
Steampunk design
etched into the
plastic.

The height will
be roughly
175mm and the
base will be
150mm.

This speaker will
be created with
wood, plastic and
acrylic.

There will be
several layers of
wood to create a
cavity where all
electrical
components will
be stored.

It will have a silver, bronze or black base with coloured acrylic shapes that will light up with
LEDs.

Questionnaire's

All these questionnaires say different things, but one common thing is that they like simplicity in the shape,
so this is one of the things I will keep the same. These questionnaires are very useful as they allow me to see
what other people think of my design.

Final Designs

Conclusion
After all this research,
problem solving and
designing, I think I am
ready to start to make a
model my final product!

Modelling Designs
Modelling Conclusion
I made a cardboard model of my design. This was to
give me a physical idea of the form, shape and
function of what the final product would look like.
I was really happy how it appears and it also helped
me understand where we can place items like the
lights and speakers.
After a few design alternations, I think I am ready to
start making my final product!

Making Diary
start

First, I have cut out plywood in
the shape of my design with a
jigsaw. Then cut it more finely
with a Hegner jigsaw. And
finally sanded the edges to
create a neater finish of the
wood.

I next gave it two coats of paint.
The first was a paint primer to
help the second layer stick.
Then I spray-painted the whole
thing gold.

Next, I have drilled holes in the
pieces of plywood and cut out
the middle section of the pieces
with a Hegner jigsaw. This will
form a cavity where all the
electronics will be stored.

I have also added a wire mesh to
help display the steampunk
theme. As well as this I have
designed and 3D printed feet to go
on the bottom of my design.

I then drilled through the light
shapes and cut them out using the
jigsaw. Then I used a router to go
around the edges and create a recess
on the edges of the shapes. I did the
same with the speaker side.

The next step was laser cutting the
pieces of acrylic and sanding them to
fit the holes and gluing them
into place with a hot glue gun. I also
cut out the wire mesh to go over the
speakers and glued it in place with
hot glue.

All the pieces of wood that will
create the base were then glued
together. I sanded them to create
a smooth finish which made it
easier for the paint to coat it and
made it look better and neater.

We then got started on the electronics.
We soldered the components together
and attached the bulbs and speakers to
the circuit (see electronic sheet for
more information). We then had to
solder the wires to seal the circuit.

Making Diary

Next, I screwed the speakers
into my design with short
screws, so they didn’t show
through the plastic on the other
side using washers to spread the
weight of the screws.

I realised that the LED's
were not going to fit in the
holes we had drilled into the
base inside, so we managed
to fit them in vertically and
so they would cover up the
holes that were made from
the previous arrangement.

I put the electronics inside and tested the speakers and the
lights. After double checking the electronics, I glued them in place
and made sure the wires were tucked out of the way.

I also realised that you would be
able see the inside through the
acrylic windows, so decided to
create a Steampunk theme inside
by etching the same design as the
outside onto a smaller piece of
plastic that was then stuck onto a
piece of plywood. We then fixed
the circuit board to that instead.

I tested how the base and
finished mesh and acrylic
windows would fit so I screwed
the whole outer shell together
and gave it a final sand, so all
the edges were smooth.

Finally, I screwed the spray-painted wood onto the middle and glued
the plastic onto the wood before testing it again to see if it had affected
anything. The speaker and light was working well, and the practical
work was finally finished.

Electronics information
This information is from the website we have bought the electronic circuit, wires and speakers on.
The sound signal is inputted into the circuit via a 3.5mm stereo socket
The amplifier has 2 channels of up to 10 Watts per channel Produces a very high-quality sound output
The PCB includes a power switch
The PCB includes a power LED The PCB uses terminal blocks Battery powered between 4.5V and 24V
Power is inputted to the PCB via a terminal block or jack socket Compact design Low cost
The PCB is a high-quality double sided black PCB A large ground plane is used to aid with dissipating
heat

1. Solder the resistors into your PCB. Take care
to insert the correct resistor into the correct
place by checking the coloured bands.
2. Solder the diodes in place. Ensure that the
silver band on the diode aligns with the
markings on the PCB
3. Solder the power switch in place
4. Solder the stereo socket in place
5. Solder the LED in place. Ensure that the
longer leg aligns with the + on the PCB
6. Solder the terminal blocks in place ensuring
that the holes for the wires face outward
7. Solder the DC power socket in place
8. Solder the non-polarized capacitors in place
9. Solder the electrolytic capacitors in place. Be
careful to ensure the longer legs are inserted
into ‘+Ve’ hole.
10. Solder the TDA2009A chip in place. Be
careful because the legs are close together make sure you don’t connect the legs together
with solder bridges as this will stop the circuit
working.

Cad + Cam Drawings And Photos

This is the laser cutter etching the
cogs onto the plastic.

This is me designing the front
face: the light windows.

Design for the coloured acrylic
windows.

Design for the speaker side.

Design for the cogs that will be
etched on the plastic

Design for the clear acrylic strips.

I have also designed, and 3D
printed some feet to lift the
speaker of the surface and stop it
getting damaged . I designed them
on solid works and printed them
using ultimaker software

Material List
Here is a list of materials that I used. I have tried to use as many different materials as possible to show my skills in
different mediums.

Final Pictures and Videos

Final Pictures and Videos

Click here to see a video of my
product
https://youtu.be/XihTxJEdiUk
And click here to see a video of
me explaining product
https://youtu.be/SbPaE_r2Ys8

Testing my product using Access FM
Cost

Appearance
The speaker and light is
designed in a Steampunk
theme and is gold with an
etched cog design on the front
and green, yellow and red
translucent acrylic windows
and a wire mesh covering for
the speakers. It has two clear
acrylic strips that light up and
3D printed feet to hold it of
the surface it is sitting on.

Safety
The speaker has 3D printed
non-slip feet to protect the
surface it stands on.
The power supply uses a 12volt transformer to make it
safer to use.
It is maintenance free so that
you do not have to change the
batteries.

If I was to sell this product,
I would ask a price of £60-£75.

Customer
I would sell this speaker to mainly
adults as it is fragile but also, I
would sell it to people who need a
bedside speaker or lamp or people
who like retro Steampunk themed
items.

Function
The light and speaker system
uses LED lights that shine
through translucent acrylic
panels to make the whole design
glow. It uses an audio amplifier
circuit to increase the volume of
the music being played via
another electronic device with a
headphone socket. The volume is
controlled from the electronic
device. The power can be
switched on and off from a switch
on the transformer cable.

Environment
This product is quite green as we
repurposed, many of the materials
including the acrylic that was used for
other projects. We did not have to buy
many new parts. The plywood can also be
recycled and so can the copper and the
electronic circuit. We used energy saving
bulbs to light the circuit. The four feet
were made from PLA which is a starchbased material that is biodegradable.
Despite changing my ideas, I have tried to
still think about the environmental impact
of my design.

Size
When we modelled the
product, we could see the
size, shape and form of the
design. The design is big
enough to fit all the
electrical components
inside but also small
enough to fit on a desk or
bedside table. The exact
dimensions of the product
are length is 250mm x
width 100mm x height
175mm.

Materials
I have tried to use as many different materials as possible to
demonstrate my abilities in many different areas. For the main
body we used birch faced plywood because it is easy to shape and
form and because it is relatively flat. We also used a laser gold and
black laminated plastic because it is easy to etch and cut out with
the laser cutter. We used acrylic for the windows as it comes in a
range of different colours and transparencies. We used aluminium
mesh to cover the speakers and PLA 3D printer plastic( which is
biodegradable) for the feet.

Testing Against the Specification

Essential items for my lamp

1. The lamp needs to be on a steam punk theme.
The lamp is on a very cool steam punk theme with realistic plastic etching and a steam punk view of circuitry on the inside.
 2. The lamp needs to be based on a mood lamp giving a good spread of warm colors.
The acrylic windows achieve this by being translucent and colorful and the LEDs that light up through the panels. The windows are red yellow and green so are mostly warm colors.
 3. The lamp needs to be colorful and fun.
The lamp is very good at doing all these things as the acrylic helps to bring an element of color to the design and the cool etching and inside view makes the design fun to look at.
 4. The lamp needs to play music from a phone or other electrical devices.
The speaker works by plugging a phone or other device into the headphone wire which connects it to the speaker it will then play any audiobooks, songs or podcasts you want to listen to.
 5. The design must be safe and stable to use.
The product is maintenance free making it easier to use without batteries and has nonslip feet to make sure it does not scratch the surface it is on.
6. The music must be amplified louder from my phone or other device.
As soon as it was plugged in the speaker emitted a considerably increased amount of noise.

Desired items for my lamp

 1.

The design needs to be fun exciting and fit on a bedroom sideboard or desk.
The design incorporates steam punk themes to create an exciting and fun finish and it is small enough to fit comfortably on a desk or bedside table.
 2. I would like the design to be powered from a mains electricity transformer at 12V and not from batteries.
The 12v transformer plugs directly into the speaker and is very safe as it does not need batteries.
 3.I would like to use a range of materials to make my design look like a true steam punk lamp and speaker.
Every aspect of this speaker is in a steam punk theme from the etching on the front to the cool cog feet.
 4. The design needs to be maintenance free
The speaker operates without batteries so is easy to power it is very easy to use and I am very pleased with the portability.

Alterations And General
Evaluation
Alterations
If I was to make this product again, I would make the screws fit flusher against the main body of the design.
I would also make them gold instead of silver as they do not fit with the steam punk theme. And I would use
a different colour PLA filament to 3D print the feet, so they also fitted with the design.

General Evaluation
Overall, I am very happy with my design. I think the best features of my speaker are the etched
plastic on the front and back as they give it a beautiful, authentic finish. I also love how you can see
inside the base into the circuit board and speakers. I like how this gives it a distinct Steampunk feel
whilst also showing the inner workings and circuit board to the onlooker. The sound is also of a very
good quality. I would change a few things such as the screws and feet I have mentioned in the
alterations section, but I think my product is beautiful and will be put to good use on my desk.

