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Introduction
My name is Rafe Hudson. I have been interested in Design, Technology and Engineering
from an early age. I love making things at home and drawing. I enjoy DT because I like
making things and the satisfaction of having items that I have made instead of buying them
from a shop. I like being able to solve problems using tools, machines and materials I have
learnt to use since Year 4. I especially enjoy using the soldering irons and making electronic
circuits. I also like using computer aided design software. I hope that the product I make may
be able to be made and sold to the public if I gave the design to a company to batch
manufacture.

The problem to be solved
I enjoy reading, and I find it frustrating that when I am trying to read, my lamp is too dim and
it is not as good as I would like it to be. I also like listening to audiobooks and podcasts before I
go to sleep, but the speaker on my phone is always too quiet. I would like to see if I can design
a lamp or a speaker or combine both ideas together. I need to research this problem to see if a
solution already exists, if other people have the same issue and if it would make a suitable
product to develop and manufacture. If the problem exists and my idea is possible, I will start
to design and make a product to solve the problem.

MOOD BOARD

SPEAKERS
Evaluation
I have made a mood board so
I could see what materials and
designs I like the look of. I
enjoy the look of both
modern and old design styles.
The black and silver colours
look good together.
Cylindrical or triangular
shapes also look good. I really
like the art deco designs and
will make this theme into my
major design influence for my
final product.

Research and Conclusion
Design and Technology questionnaire
1.What is your name?
2. What is your age? 0-10, 11-20, 21-35, 36-50, 51-80.
3.What regional area do you live in?
4. What gender are you?
5. What is your occupation?
6. What are your interests and hobbies?
7. Do you enjoy listening to music or audio books before
bed?
8. Do you work at a desk at home
is the lamp on your desk good?
9. Do you enjoy reading and is you bedside lap good
enough to read at night?
10. Do you have a good quality speakers for listening to
audio books or music in your bedroom?
11. Is your light designed on a particular style or theme?
12. Does your lamp have relaxing mood lighting feature?
13. Would you consider buying a combined lamp and
speaker for the bedroom to listen to and read at night?

Art Deco Designs and Ideas
I have spent time looking at different design genres that have been
in fashion over the years. These design periods have included, art deco,
modern, futuristic, classical, pop art and the arts and crafts movement.
Out of all of these, I really like the art deco design period and I will try
and feature some of these design elements into my final product.

Research Conclusion
I have made a questionnaire to understand if other people share the same problem as me. I have asked people of different ages and backgrounds to
make my conclusions. I have generally found that people enjoy listening to music and reading before sleeping. I have found that the majority of
people seem to have good bedside lights in lots of different styles. People often do not have speaker systems in their bedrooms to play calming music
or audiobooks before sleeping. From the questions and replies there is definitely a product to be made here combing a lamp and speaker system.

Design Brief and Specification
Design Brief
I am going to design and make an angle poised lamp with an Art Deco theme. The lamp is going to be designed to go on a
bedside cabinet or sideboard. The lighting system must be bright enough to read from and feature a colour changing mood lamp
setting. The lamp needs to also include speakers to play calming music or audiobooks from your phone or other devices.
To make my lamp on an Art Deco theme. I will need to consider the following items and ideas to make it a successful product.
Essential items for my lamp
1. The lamp needs to be on an Art Deco Theme.
2. The lamp needs to be bright enough to be able to read at night.
3. I would like the lamp to change colour as a mood light.
4. The lamp needs to be adjustable for height and direction.
5. The lamp needs to play music from a phone or other device.
6. The design must be safe and stable to use.
Desired items for my lamp
1. The design needs to be fun exciting and fit on a bedroom sideboard or desk.
2. The music must be amplified louder from my phone or other device.
3. I would like the design to be powered from a mains electricity transformer at 12V and not from batteries.
4. I would like to use a range of materials to make my design look like a true Art Deco lamp of the time.
5. The design needs to be maintenance free.

Design Ideas 1, 2 & 3
Design ideas considerations

Art Deco Stereo

The body work is made out
of traditional oak or other
traditional hard woods.

Portable
Design

My design is going to be on a light and music system. The
designs all need to be on an art deco theme or shape.

Lamp in fake
dial section.
Speaker
Unit.

Bedside Table Train Speaker Lamp

Coloured
aluminium
or brass
strips

This could be made for
someone wishing for a
retro style radio.

This could be made for people who are
interested in old steam locomotive trains

Led light for the
headlamp

Art deco Building lamp
Lamps in the triangles
and windows

This could be made for
someone who likes the
architecture of the
1900’s, like the Chrysler
Building in New York.

Metals and
woods for
the main
body

Wheels as speakers

We can use mirrors or polished
aliminium to reflect light

The main body will
be wood and plastic

Design Ideas 4 & 5
Art Deco Plane Bedside Lamp
Speakers on top
of the wings

Lamp in the
windscreen

3D printed
propellers and laser
cut plastics

Art Deco Mirror

This could be made for people
interested in aviation history
Soft Fabric on the bottom
of the base to stop the base
scratching the desk or
bedside cabinet

The lights shine
from behind the
mirror lighting up
the wall behind.

This Design
is made to
look like an
Art Deco
mirror.

Using plastic mirror
glass for safety

The pattern in the middle
would be a 3D printed
design

Design ideas 6 & 7
Art Deco Angle Poise Lamp

Design Idea Evaluation
After producing my design ideas. I really like the shape, form and
function of an angle poise lamp. The design will be on an Art Deco
theme. To make my lamp stand out from others on sale I will use colour
changing LED technology and be able to play music from my phone. I
like a lot of the other designs but it would less complicated with less
parts to manufacture then the Art Deco angle poise lamp. I will now
develop this idea.

Art Deco Car Speaker Lamp
Power cable
connecting
fake exhaust
pipe

The windscreen is a colour
changing mood light

Cut acrylic lamp shade

Mounted
speakers in
the base

Car headlamps
are the reading
light
Electronics hidden in
the base.

Speakers are mounted in
the front and rear wheels

Led lights in
the lamp shade
Angle Poise lever
system using springs
to adjust the angle of
the lamp

Silver/ metal effect
Base

Design Development

Colour
changing
LED

I have looked at some more
art deco shapes online to
get some inspiration for
my final design

I really like the look of the glass fan
shape of lamps I could use coloured
acrylic to produce the same effect

Lamp
shade
designs

Lamp base
designs

I will draw many different art deco
lamp shades and see which one is the
most aesthetically pleasing

Design Development
Coloured
Acrylic

White
acrylic
LED strip
lights will
be inside
controlled
by a
controller

Silver

It will
plug into
the wall

When you
move the
arms of the
lamp the
springs
come in to
motion to
balance the
lamp.

Compression
and tension
springs

Final Design Drawings
3D view

Aluminium
poles.

Speakers for playing
music from phone or
other device.

Back view

Spring mechanism

LED strip lights inside
the lamp shade. Which
can be changed colour
using a controller
Laser cut
acrylic
lamp
shade
Wire thread
through the
hollow
aluminium
pole

The weight of the lamp shade
makes the springs contract.
Lever arm
system for
moving the lamp

Spring mechanism for
adjusting the height and
direction of the lamp
Pivot point

Base top

Switches for
using only one
part of the lamp
at a time

Base bottom
Rubber bubbles
to not scratch
the base

Bubble surface protectors
Spray painted chrome
base
Base made of PDF and
Spray painted Chrome

Can take part of the
base out to access
circuitry

Engineering Drawing
I am going to use these drawing to help me
make my product. I have worked out and
written the main dimensions on the drawing. I
will now make a model with these dimensions
to see what the final product will look like.

BACK VIEW
SIDE VIEW

OBLIQUE
VIEW
PLAN VIEW

Modelling My Lamp
Card Modelling
The model has shown me
what the final size, shape
and function will look like.
The model has given me
guidance for making my
actual design. The lamp will
contain speakers inside of
the base which will connect
to a phone etc. The lamp
shade will have LED strip
lights which can change
colour. I will ask people
what they think of the
model before progressing
onto the final design and
adding any alterations into
my work.

Modelling Evaluation and Customer
Questionnaire
Modelling Conclusions
I demonstrated and explained my
cardboard model to a wide range of people
at school. I asked them to fill in a
questionnaire about my design. Many
people advised me to change the thickness
of the base to a thinner design. This will
give my design a more attractive look while
still able to have a speaker system
integrated into the lamp base.
A majority of the people I asked, liked the
style, size of the design and the features of
the model lamp.
I will now develop my design ideas and add
the alterations that have been suggested.
From the model I can say I am happy with
the proportion and style of the design.

Materials List

This is a list of materials and
components needed for my lamp
design.

MATERIALS LIST
Length mm width mm

Part

Material

Depth mm

Quantity

Finish

Base top & Bottom

MDF

300

300

4

3

Spray silver

Base sides

MDF

335

42

10

3

Spray silver

Access panel

MDF

185

190

4

1

Spray silver

Access panel holder

MDF

210

210

4

1

Spray silver

Speaker holder top

MDF

193

100

4

4

Spray silver

Top wing design

Plywood

260

48

10

1

Spray silver

Lower arm

box section aluminium

410

10

10

2

Brushed

Upper arm

box section aluminium

414

10

10

1

Brushed

Lampshade top

Sheet Acrylic

345

130

3

1

White

Lampshade middle

Sheet Acrylic

280

160

3

1

Blue

Lampside bottom

Sheet Acrylic

250

160

3

1

Pink

Spring bracket lower

Aluminium sheet

30

25

1.5

2

Brushed

Spring brackets upper

Steel

25

10

1

2

BZP

Lower springs

Steel

70

15

1

2

BZP

Upper spring

steel

80

15

1

1

BZP

Threaded bar M4

Steel

300

4

metal Spacer

Aluminium tube

12

5

Machine screws M3

Steel

40

Lock nuts M3
Lock nuts M4
Wing nuts M4

1

BZP

3

1

Brushed

3

2

BZP

Steel

2

BZP

Steel

4

BZP

Steel

2

BZP

1

Multicolour

B&Q LED light pack.
Rapid Electronics audio amp

1

On/Off Switch

Steel

2

BZP

End stops 3D printer material

PLA

1

Silver

Speaker mesh

Aluminium mesh sheet

193

100

2

2

Brushed

Bubble feet dots

rubber dots

7

7

2

3

Clear

1

Black

240V to 12V Power cable switch

SolidWorks CAD Drawings and 3D Printing
Using SolidWorks Computer aided design software (CAD) to draw
tube toppers which when 3D printed with fit on top of the arms
hiding the holes in the aluminium square section tube.

Using the Cura software to slice the design
and position it on the 3D printer bed.
Using the SolidWorks software to draw the
design in 3D

3D printing the neck toppers
using silver PLA material.
Final design of the neck toppers

Final 3D printed neck toppers

Coral Draw CAD Laser Cutting Designs
We used CoralDraw software to draw the main
design for the base unit and the lamp shade
using the dimensions in my drawings. The laser
cutter then cut the components out using MDF
and acrylic.

MDF lamp base top with speaker holes

MDF lamp base bottom with door access

Acrylic lampshade parts and centre fold lines

MDF internal Speaker mounts

Making Diary 1
Start

Drawing lamp base
on CAD then laser
cutting it out

Gluing the sides of
the base and
attaching the top

Gluing the speaker cover
frame.

Creating holes
for the screw to
fit through

Creating the electronics
see electronics diary

cutting pieces of MDF to fit the top of
the base then sanding them down.

Painting the base white
then spray painting the it
chrome

Making Diary 2

Spray painting the
speaker frames.

Final laser cut
lampshade parts

Using a bevel gage to
measure the cardboard
model to be accurate when
making the acrylic
lampshade.

Using a wire strip
heater I bent the
pieces of acrylic to
form the lamp shade

Drawing acrylic lampshade
parts and centre fold lines.

Using solvent cement I
glued the lampshade
together

The acrylic in the
laser cutter

Cutting the metal then connecting the
two metal poles using screws and
threading the wire through the poles to
connect to the power supply in the base.

Making Diary 3

Screwing the lamp
shade onto the neck.

Add all the electronics
to the base

See the electronics
diary to see how I
put this all together.

Add the arms
to the lamp

Testing the LED’S
and screwing the
arms and neck on.

3D printing and
Gluing the neck
Toppers on

Assemble the springs
Finish and final testing of
and pop rivets the
Cut out and drill
the spring brackets brackets onto the lamp the lamp and electronics

Audio Amplifier Circuit Diagram

Electronics Diary 1

Soldering the audio
amplifier circuit

Testing the circuit with a
temporary power source

Taking the insulator off the
copper wire using a wire
stripper to connect the
speaker system to a wall plug

The finished speaker
circuit

Add heat shrink to wires
that may make a short
circuit.

Connecting the rest of
the circuit to the audio
amplifier.

Soldering two switch's so we can turn the LEDS
on without the speakers and Visa Versa

Electronics Diary 2

Gluing the speakers
and adding the speaker
wires.

Threading the wires through
the neck and arm

Disconnecting the wires from the
LED circuit so we can thread
them through the aluminium
square section tubes.

Re-soldering the LED driver
circuit back together.

Testing and assembling all the
electronics before installing them
into my lamp.

Gluing the speakers into the base and
drilling a hole for the power cable.

Final Pictures 1

3D
printed
neck
topper

12V Transformer

Acrylic lamp
shade

Arms and
neck.

Switches to control
the lights and
speaker

Speakers
in the
base

Final Pictures 2
Click here to see a video of my
final product.
https://youtu.be/ekI0ZjiN5g8

Spring
Mechanism to
keep the lamp
in place.

Spring
mechanism
Spray
painted
chrome base

LED mood lights colours
using an LED remote control

Evaluation of the Product
Overall Evaluation
Overall I am very happy with my design. I think the best features of my lamp are the colour changing LED’s. The lights are controlled by a handheld
remote control. The audio amplifier is loud enough and can play music from a phone or other device. The quality of the speaker is good but sometimes I
can hear feedback buzzing from the LED’s. The springs and lever systems works well to counterbalance the weight of the lampshade. I really like the
silver colours and the triangular base and lampshade since they are very Art Deco in appearance. I also like the colours of the acrylic lamp shade as it
contrasts well with the silvers of the base, arms and neck.

Product Evaluation
To help me evaluate my lamp I will use the access fm initials to help.
Access FM
Appearance:- I have made the lamp in Art Deco style and I think I have done this well. The triangles help emphasise
the Art Deco theme. I think that I could have made the product more authentic by adding embellishments.
Cost:- After looking at all of the materials and components that I have had to buy to make my product I have
estimated the cost of the lamp will £150.
Customer:- People who enjoy reading and listening to music may buy this lamp as the speakers are inbuilt into the
lamps. People who are also interested in stylish products may also be interested in it.
Environmental:- he base is made of wood so it can easily be recycled along the with aluminium poles and the copper out of
the circuits, the acrylic will not be able to be recycled however along with the majority of the circuit.
The LED’s used and the amplifier circuit are very efficient and uses little power.
Size:-. The lamp can easily fit on most desks and tables and would not be too bulky.
Safety:- The circuit runs on 12V of electricity and all of the cables are insulated, safe and secure inside of the base.
Function:- The lamp is adjustable to go and down and up by the use of springs. The springs will slightly limit the movement of the lamp, holding it in
place, but it cant fold all the way flat. The lights can also change colour like a mood lamp The cable connecting to the speakers can be plugged into most
phones and laptops and can play any sounds from the device. There is a low humming which is most likely feedback from the lamp. Two switches are at the
front to be able turn on the lamp or the speakers individually. I have connected the lamp to the mains power and not batteries for user convenience.
Materials:- For the base I used MDF and plywood as this would as it is easy to cut, shape, paint, be strong and able to hold the weight of the lampshade. I
chose aluminium for the arm and neck as it is easy to cut and light weight so the springs will not struggle holding the lamp up. The square section poles
are also hollow so it is even lighter and we can thread the wires through to the lamp.

Testing against the Specification
To help evaluate my final lamp design I will test the design against the specification that I wrote at the beginning of the project.

Essential Ideas
1.
The lamp needs to be on an Art Deco Theme.
After looking at art deco products and pictures I have made a design which is in an art deco style. Art Deco shapes are mostly triangles
and curves that use bold colours.
2. The lamp needs to be bright enough to be able to read at night.
At night the lamp can be bright enough to read from and the mood lighting shows up well.
3. I would like the lamp to change colour like at mood light.
Using LED strip lights with a controller the light can turn to most colours including white for easily reading.
4. The lamp needs to be adjustable for height and direction.
The arm and neck is very flexible and can easily move the lamp upwards and downwards. The lamp cannot turn around but you could
just turn the lamps base.
5. The lamp needs to play music from a phone or other device.
After testing the speakers we found that both of the speakers work and can play music. There is a low humming noise but it is most
likely feedback from a laptop or phone.
6. The design must be safe and stable to use.
The product is heavy enough that is wont fall off the desk but it can easily be moved. It works on a safe 12volt power supply.

Desired Items for my lamp
1.
The design needs to be fun exciting and fit on a bedroom sideboard or desk.
The lamp uses bold contrasting colours which draw the eye and make it exciting. The lamp can easily fit on most sideboards and desks.
2. The music must be amplified louder from my phone or other device.
The music is amplified through two audio amplifiers greatly increasing the volume of the music.
3. I would like the design to be powered from main electricity and not from batteries.
The LED’S and the speakers are both connected to one 12V plug for customer convenience.
4. I would like to use a range of materials to make my design look like a true Art Deco lamp of the time.
I have used silver colours and added shapes that goes along with the Art Deco theme.
5.The design needs to be maintenance free.
The product does not require any maintenance.

Evaluation
Alterations to my final design
If I was to make my lamp again I
would try to be less liberal with the
spray paint as it has built up in
certain parts giving a poor finish. I
would also have investigated more
about the spring mechanism as it
would have been better to use
compression springs or longer arms
as levers. There is a low humming
noise which is most likely feedback
from the lamp led drivers and would
have to be corrected in a final design.
I would have been more careful with
the strip heater bending the acrylic as
it would look more clean if all of the
bits of acrylic could have met in one
point on the neck of the lamp.

Customer Reviews and Feedback
After showing people my lamp and
asking questions about it, I have found
that many people think that £150 + is a
reasonable price for the lamp as it plays
music and is also very good for reading
in the dark. All the people I questioned
liked the coloured lighting effects. People
also liked the convenience of it that they
can have just the speakers on or just the
lamp on. Many people said that the base
could have been thinner but that would
have caused construction problems such
as fitting the circuitry inside.
After receiving customer feedback during
the modelling phase I altered the thickness
of the base unit. This made it more
aesthetically pleasing as you can see in the
photograph.

