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This sheet explains the general problems that the first or second client has. It identifies the areas which could be problematic to how you use to product.

IExplanation of the Problem: The Existing Product and Problems.

Bin the Leonardo Centre (Art and Design department) in my school, more specifically p—
the Art department, there has been and there is still, a storage device for Cameras

Iwhich can be borrowed by pupils for their projects and there is no method of record- |

Iing who has borrowed which camera. There are also 3 larger sized and more expen-
sive cameras which mean that safe and secure storage would be much more impor-

Btant to keep these expensive cameras safe. In the existing storage device, there is also
no method of charging the camera batteries from the back end of the device. This

Imeans that the cables would have to be longer and curve around the existing stor-
age device to charge the cables. This would also mean that perhaps some extension

mme= Here you can see somebody using the

"~ product. The person is trying to put one
of the cameras back into the slots that the

slot is not very large and it is evidently
quite difficult to put back securely. There
are also many loose cameras which are

ly puts the camera against another, it
could cause the cameras to fall down and
8 become damaged. Therefore a new and

Here is a picture that I have taken of the existing storage

cables would have to be used. method of the larger Nikon cameras. As you can see, there y sofff . oved method must be thought of
l Another problem would be the fact that it is much easier to accidentally drop and is no space and the Nikon cameras are bulging out of their L | - ik e P g :
damage some of the cameras. This is because the storage space for these cameras containment. . . 4o o
Imay not be sufficient and if the cameras are not put back perfectly, they may have a ; Research into existing product:

era case is over This is another example of a method of storing the
cameras. This is an actual camera cabinet which
has been made just for the purpose of safely
storing the cameras in a secure place which can be
locked up by the hinge and lock on the door and
also the cabinet is quite heavy and that means that
the cabinet will not be able to topple and damage
the cameras. The storage inside has been sepa-
rated into 3 sections so that the lenses or cameras
can be in separate sections and fit in quite well. |
would also assume that there is some foam in the
inside of the sections to add further protection.

chance of falling down and getting damaged, while also being a safety hazard. This
would cost the department a lot of money and also wasted time to buy new cameras.

lFurthermore, the cameras will need a secure storage space which means a lock and a
cover for the front.

e Sita 50 ——

This picture clearly shows that the case of the camera does
not even fit inside the gap that has been previously provided
to fit the cameras in. This is a problem as the camera will
easily fall out and be damaged.

The picture on the left shows
the existing way of storing the
products in the Common room
or Staff room in the Leonardo
Centre which is the Artand DT
~ fdepartment of the school. Here,
people can borrow a selection
= of 12 small Yellow cameras and
3 Larger scale Nikon Cameras.
You can clearly see that there
| is not enough storage space for
the cameras. Especially for the
larger scale cameras, the biggest
oncern is that the most expen-
d sive cameras in the department
get damaged beyond repair and
require replacing which would
cost a lot of money. You can
also clearly see that the smaller
yellow cameras on the top are
bulging out of their contain-
! ment. This is because the case
_' is larger than the width of the
space that is given. This is also
another hazard.

~

Here you can see a device which would seem
= like a drawer which has lots of foam that will
8 safely secure the cameras. The foam also pro-
tects the cameras from sudden shock which can
happen if the drawer is opened too quickly or
4 the entire drawer falls out because of pulling the
drawer out entirely. The foam spaces are also

You can also see here that the cameras that have been stored tailored and made so thaF the cameras anq their
are very messy and the ones that have been borrowed have ~ PaIts (Ienses) fit exactly in that space which

no evidence or knowledge of who has borrowed the camera. gives it the most shock resistance and absorp- i
This means that it is much easier to lose the cameras. tion. e

(— lifehacker.com  This is a more travel heavy storage

system. You can clearly see that the
cameras have been put in suitcases
which means that the people using
this storage method would be travel-
ling much more than others. You can
see inside the suitcases that there is
quite a lot of protection and thick soft
layers in between each camera/lens.
This would mean that the cameras
will not be damaged when rolling the
suitcase on bumpy roads.

} Here is another problem with
b the existing product. There
are 3 rows of cameras which
1 mean 3 rows of signing

out tabs. The tabs are quite
low down and are difficult

to write on for an average
student. This means that the

{ writing can be illegible and
we will not know who has

9 signed the camera out and
A therefore can’t chase them up
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IPrimary Client

My first client is Nell, the Art tech-
nician of the Leonardo Department.
J She is in charge of organising the art
projects of all the students and also
B therefore in charge of the cameras. She %
has identified that the camera storage |
at the moment is not the best and could

Bbe better improved. There is a very
major lack of space and holes which
the cables for charging could be put

0 through the back. Because Nell is one
of the people in charge of the cameras
and she would be very beneficial to

[ the progression of my project. Nell has
been very helpful in the Art Depart-
ment and she has gotten involved quite

[ extensively with all the projects that
the Art students have done in the past

I few years.

! Signature:

Secondary Client

Miss Hallam is a very important Art
Teacher at Uppingham School and she
has students in her classes who have
borrowed cameras from time to time.
She therefore would have lots of expe-
rience with the cameras and can easily
identify some major and minor prob-
lems with the storage device. As an Art
teacher, she may also have some other
ideas for the design of the product that
could make it better or any different
ideas for the appearance and aesthet-
ics of the product. She teaches a wide
range of classes within the school from
&8 4th Form to Upper 6th.

Date:

Research: Interviewing and Market research

The Interview

For the First interview, I will be asking Nell some questions about the product that has
~ been in use up until now and also what problems there have been from using the product. I
will also ask her what she wants in a new product and questions that will help me develop
more of an idea as to how my project will come together at the end. This will also help me
in identifying what she wants the most and what she considers to be the most important
factors in creating and designing a product like this. The purpose of this interview is also to
o get a general idea of how large the product is supposed to be, whether the product will be
hung on the wall like the existing product or if it would be freestanding and perhaps have
wheels which means that it may be much more transportable.
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Summary of Interview

In Summary, I have found out and also reinforced my ideas on
what the main ideas are for the product that needs to be made
and also what the key things that the product must include. I
have also learned that some of the product’s musts, such as it
must be able to be charged from behind so that once the cam-
eras are in, you can keep them on charge until they are full

or until the next person who wants a camera takes it. Another
thing that is very key in the product that I have to make is
that it must be secure and hence, the product must be lockable
and so the cameras will be safely secured, therefore none will
go missing and no students can just come into the depart-
ment and take a camera without any member of staff present.
Another very key point that must be thought about during the
designing of the product is that there must be a space for the
‘buttery card’ this is the card that everybody uses to get into
departments such as the Science school or the Leonardo Cen-
tre in Uppingham. This would therefore mean that everybody
would have a buttery card and must bring it to the Leonardo
centre to open the door. The use of the Buttery cards is also to
make sure that the person who has borrow the camera can be
identified and if it has gone missing, we can find out who it is
and then charge the person for the price of the lost/damaged
camera. | have also questioned the fact of whether the prod-
uct should be hung on the wall or be freestanding. My clients
have said that the product should be hung on the wall and be
fixed to the wall, so that it will be easy to find and use. This
will also mean that the weight of the product must be careful-
ly considered and material types must be considered too.

Target Market

The target market for the camera cabinet will probably be
people who would be using cameras quite often and would
require a way of storing the cameras in a workplace or at their
homes. This would mean either the person is quite interested
in cameras and photography or they have work which in-
cludes lots of photography.

.
www.oishi-ele.co.jp-

www.toysforhobbies.com

The two pictures on top are the two most common designs for
storage of Cameras. the picture on the left has wheels which
means that the camera cabinet can be moved around quite
easily. The cabinet on the right has no wheels but has plastic
friction pads which would stop it from moving/toppling.

A2 Commercial Design - Camera Cabinet
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Factor Analysis - The factor analysis is a method used to show the importance of various aspects of ~ Ergonomics - Level of Importance 9

Ithe project andto show the key factors relating to the design product. To show how important individual The Ergonomics of this product is thg most important 'factor. This is because the prodpct needs tg be easy to use and 1
J factors are, I have put them into a table that uses a scale (1-10) 1 being the least important factor and 10 be ergonomic so that people can easily put their hand in and grab a camera. The locking mechanism should also be
being the most important. easy to use and the cameras should fit in their slot very easily and smoothly. The camera’s dimensions should there-
| fore be considered quite a lot in the design of the product as there are 20 small cameras and 3 larger cameras. [ will
also have to consider height of people so that I can measure how high to hang the product from the wall. I will also
[ think about how the user will interact with the slots and whether it will be easy to use for a range of hand sizes.
B Cost Colour - Level of Importance 4
The colour of the product is very closely tied to the aesthetics of the product which is why I have given it the same
| - score of 4. Colour is not the most important factor of the product because it will not affect the use of the product and
0 Materials it also won’t affect how ergonomic the product is. I still think that colour is something that should be thought about
because there will be lots of people using the product and so if it looks quite good, then it will be more satisfying to
J| Weight use.
I Reliability - Level of Importance 8
Aesthetics The reliability of the product is quite important. This is especially the case in the locking mechanism. If the locking
| mechanism is not reliable, then the product would have a much higher chance of losing the cameras. The rest of
Ergonomics the product should also be reliable because it should end up being a product that is good to use and the product use
| should be self-explanatory. The product should also be working all the time which means that people can borrow
1ol cameras at any time. The product must still be in good condition and still be functional for people to use over longer
olour periods of times such as 3-4 years. This must mean that the product must be finished off well and the pieces or parts
[ Reliabilic should be joined together firmly and safely.
y ors
Durability - Level of Importance 8
1 1 The product should be quite durable and resistant to wear. Technically, there should not be any factor that should
Durability
I make the product wear down relatively easily. The type of material chosen should also be of good quality so that the
Portability product will not break down as easily over time. Even though the product will not be needed to withstand shock or
| hits since the cameras would be placed gently and with care, the product durability should still be taken into consid-
Safety eration. Because the product must be reliable, it must therefore also be durable so that it will last longer and become
i reliable. This means the materials that I will use must also be of good quality and finished well to last longer.

IBreakdown of Factor Analysis Portability - Level of Importance 2
ICOSt - Level of Importance 6 The portability of the product is probably less important factor of all of them. This is because the product will most

Cost is a relatively important issue because we do not want to create a product that is too expensive but at the same ~ Probably be hung on a wall. This is because the product should not be moved that much so that the students will

Jtime, it would be quite hard to get the cost of the product to be that high because of limited space and a fixed amount know where to find the cameras every time somebody would need to borrow one. This also means that if the product
of cameras that need to be stored. This would also mean that the product cost on the market if it were to be sold to 1S @ freestanding product, then it should be securely fastened on the ground either being heavy or with friction.

Bthe public, would also not be too high so that people would not even think about buying the product. Safety - Level of Importance 8
Materials - Level of Importance 4 Safety is always an Important issue that must be thought about. The most important thing about safety for this prod-

The material T will choose must make it so that the product is lightweight and easy to manoeuvre and use. The type uct is the camera ngt falling down and hurting anyone and also the cabinet that has to be made must not scratch or
lof material is not too important because the main function of the product will not be very different if the type of hurt any people trying to borrow a camera.
material is changed from something like Mild Steel to wood. There is a chance that the product may be hung froma Conclusion:

IWall, and in that case, the material must be even more lightweight than if it was freestanding, eg. no mild steel. In conclusion, I think that the main factors of this project are Ergonomics and Durability followed closely by
Weight - Level of Importance 8 Weight, Reliability and also Safety. This is because the product must last a long time as well as be easy to use and
The weight of the product is crucial for the product to function to its required standard. If the product is be- the cameras must be easily stored away. The weight must be considered so that if the product is hung from a wall

Iing hung on the wall, the weight can not be too great so that it will have too much pressure on the material which the clients have stated will probably be the case, the product will not easily fall down and also damage most

and break. If it was a freestanding product, the weight is also important that its it not too heavy so it cant be of the cameras. The Weight will also contribute to the amout of strain on the product and the materials. This would
moved around but also heavy enough so it’w on’t topple over easily decrease the life span of the product and in turn decrease durability and become less reliable. The Reliability of

I Aesthetics - Level of Importance 4 the product is also important because of the security system that has to lock them up, as well as being available to

The main idea of this product is that it should work well by storing the products. This means that the aes- anyone who wants to borrow a camera at any time. It must also be long lasting which has been mentioned in the last

. ) : . . point because the clients are willing to spend a large sum of money on the product and if the product does not last
thetics are.not the most important factor of th? product. The aesthetlcfs should still be considered as the very long, the product will not only have bad durability, but also unreliable. Lastly, safety is also important so that
I product will be seen by lots of people and so it should still look relatively good.

people don’t get hurt in the process of taking cameras.

N, @ = = - - - ---""""="=-""=-""-=-"-="-"-="-="-"=-"=-="=-="=-="=-"=-=- = |
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ISecondary Client

Miss Hallam is my Second Client and she is an Art Teacher at the Leonardo Centre of Uppingham

which is the Art and DT centre. Because she has many pupils who do art and may need to borrow cam-
[ cras to take pictures of evidence or art pieces for their coursework at times, she will be using the cam-

eras and accessing the current camera storage device quite frequently. This will therefore mean that she
IWill have first hand knowledge of what the problems are with the current way of storing the cameras.

| The Cameras are stored in the common room area, and that is where the current device / cabinet is kept.

How do vou cerrengly stere ihe camerie?
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A2 Commercial Design - Camera Cabinet

A2 Ergonomics Analysis

Ergonomics Research

As you can see from the sheet before, Ergonomics is quite an important factor. This is because the product must be easy
to use and the hand must fit very well so that it can retrieve the camera quite easily and also so that it can put the camera

and slip in back in with ease. The camera case should also be considered as well so that the case should also slip into the |
slot quite easily. This means that I should also consider the width of the case and also the width of the hand and fingers
when thinking about how wide each slot for the cameras must be. The person’s hand length must also be considered

because I will also have to think about what depth to put the slot. This will also effect the depth that the camera will be

sunken down and so therefore there must be a compromise for the height of each slot.

The majority of the ergonomics that need to be measured will be in the hand sizes which means that the length of the

hand, the width of the hand, the thickness of the average hand and fingers will need to be considered in the ergonomical

side of the product.
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https://mpatkin.org/ergonomics/handle checklist.htm
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Largest User Zile

[ British Male 18-64 | s&h
]
]

Smallest User Xile
[ British Female 18-64 | 2na

1208 [1587

E{ Adjustments . .
[Footwear [ 1=20 [ 1240

HeD I [Jacket [ =0 [ =0

Export |entel optional item I -0 [ +0
TOTALS
Hide/Close |

Measurements TO Xiles.. ]

Motes

Units mm IH [ﬁ

Measured vertically from the floor to the borny tip of
the shoulder [acromion). The person stands erect
with the arms hanging loosely at the side.

The picture on the left shows grip and also thickness of the hand On Peoplesize 2008, I have researched about the height of the

at different points in the grip. The camera size will probably be
in between the middle and far right circle, even though it is an
awkward shape. If width of the camera would be in between
those 2 circles, that means that getting the camera with the case
out will probably be much thicker and probably be as thick as
the 3rd circle.

The picture on the left shows the way that

normal human being and also at which shoulder height most
people are at. At shoulder height, people are most comfortable
in putting away items such as cameras into slots. From this in-
formation I have found out that from the 2nd to 98th percentile
of people have a shoulder height of 1228mm to 1627mm. I will
need this to measure how high to hang the product on the wall.

Measurements FROM percentiles

someone would pick something out of a tube |
with their hand. This clearly shows that the
hand must be dipped inside in order to pull
something out. This picture also shows the
person struggling to pull something out. This

Square edge grip, Thumb - Index Finger

Largest User Hile
| Britizh Male 18-64 | 35th

Smallest User %ile

is because the diameter of the hole is too |
small and therefore he cannot put his hand
entirely through.

On the right, [ have researched on peo-
plesize2008 about typical hand spans and
widths and the average 2%-98% of males and
females in the UK have a hand span between
97mm and 154mm. This would mean that up
to 140mm of that needs to be the slot width so
that someone can pull the camera out of the
slot. I have also chosen a value that is larger
as it can also accomodate smaller hand sizes.
This dimention will be reflected on when |
am designing the slot with of each individual
camera storage component part.

www.danmacleod.com-

E.P.Lee
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[lmm [ 91 [ 154
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:n the square edges of
1 index finger can arip.

Peoplesize 2008 (school software)-
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IMaterials Research Sustainability:

Acrxlic The Earth’s resources are limited and FINITE which means that everything that we make and product at a global scale will be
| Acrylic is a plastic which means that it is self finishing. This would mean therefore that using and potentially wasting materials in most cases. Raw material need to be changed to usable materials such as plastics.

This means that the process requires energy and the burning of fossil fuels and creating more pollution. Sustainability is a large
issue because the world pollution levels have gone up a tremendous amount in the past few years and [ will analyse this by
researching the 4 R’s.

Reduce

The point of Reducing what you use is so that the product’s raw material usage goes down. This in turn will mean that the
amount of production and the amount of product will go down and as people get used to this, you will slowly be saving money
as well as time. For example, you could reduce the size of packaging for some product which means that the product’s pack-

Iit will look good and smooth even without any external work. Acrylic can also come in
transparent sheets which would be another way to see whether the cameras are still in the
storage slot. Acrylic is also a hard material but can be brittle as well because of it’s molecu-
lar structure. Another advantage of acrylic is that it can come in many colours which betters

J] the aesthetics. Acrylic is also a relatively softer material which means that it will be easier
to work with in conjunction with other types of materials such as wood/metals. It is also

Boota very heavy material.

Birch Plvwood aging is much smaller and would waste less materials. This would mean less goes to landfills and therefore less energy for
i Birch plywood is a very strong material because it is made out of opposite patterns of birch ~ mining and extracting raw materials is used, leading to less pollution.
wood which are glued together which make the grain pattern overlap, and hence giving it Re-use
i = good strength. Birch plywood can also come in different thicknesses which means that 1 During the design stage, I will consider carefully what types of components I can use which can be re-used. This for example

could use sizes such as 6, 9 or 12 mm which they go up in increments of 3mm. This means  would be things such as stock standard component parts such as springs, or screws or hinges. Re-using the elements of the
= that I could use a different thickness for different areas of the product. Birch plywood is also  product will mean that the cost of the next product will be much lower because some of the parts are already there. The advan-
not a natural wood and is man-made type of wood. This means that the wood will not warp  tage of reusing is that it reduces the amount of raw materials that we need to mine/extract. Materials that have been reused will
. or bend easily. Birch plywood can also be finished off quite easily and will look good. Itis  be hard to use in my project because we are not accessible to the buying of the materials.
| ed.safestchina.com- also not a very heavy material to use.
Aluminium
Aluminium is an extremely lightweight material especially for a metal. This is an advantage
because I could use Aluminium for larger scale parts such as the back board of the product
[ and it would not be too heavy. Aluminium is also a very strong material as well as durable.
One problem is that it can be scratched very easily and therefore I don’t think that this mate-
rial should be used in places that are quite visible and will be used a lot as this would encour-
Jage the storage space with aluminium parts to wear down more. Aluminium is also a very

Recycle

Recycling can reduce the size of our landfills. To recycle a material is to reuse the material that has been already used. For ex-
ample, any metals that [ end up using in my product can be melted down and then recasted into another product. Any plastics
can also be melted down if they are thermoplastics which also can be extruded again or injection moulded. Woods can also be
recycled by chopping it up and turning it into MDF. As a result, This would mean that again, much less raw materials need to
be mined(metals) and taken from Nature, hence less pollution. Therefore I will try to use sustainable materials in my project
and use materials that can be recycled.

common metal which means that it will not be too expensive to use and therefore if I use this ¢ Recover S . . . .
J material, I could keep the costs relatively low in comparison to other materials. en.wikipedia.org- We prpduct a 10t of rubbish in our lives. This means.that all of this would go to landfills and be stored up.and will take a very
MDF (medium density fibre board) long time to biodegrade, especially metals and plastics. We could recover lots of unused metals by hovering an electromagnet

on the top and therefore extracting many useful metals from landfills which we can reuse. Plastics can also be recovered from
the oceans as well as landfills which would help sea life and also reduce oil usage. Recovered plastics and metals from these
places can then be melted down and recasted or remoulded into more products and therefore reduce cost as well as the amount
of pollution caused by extracting or mining materials.
Stock Standard Component Parts:

MDF is a man made board which has been composed of multiple wood scraps pressured and
pressed into a single board. This means that the wood has no grain pattern. MDF is a very
low cost material for woods and this means that I could use quite a lot of this in my product.
However, MDF does not look particularly good and also it will absorb quite a lot of water

if it comes into contact. Therefore I would have to consider whether or not the product will o .
come into contact with water. MDF is also a very easy material to work with because there is Stock standard component parts are a very useful way of E : g 44 = 0 } o>
no grain pattern and cutting and drilling in the material is quite easy. MDF will also not warp efficiently solving problems when you have minimal space. - &E‘é&f !
or bend or cup because it is a man made wood which means that I will not have to worry For example, Hinges can be used to create a door or cover giele mﬂ:@;
WWW.CO about it changing shape as much as other natural timbers. for the product I am making and this will solve my problem g % g s “““‘“:GE 0
IConclusion of Materials Research: of locking and securing the cameras once I also have a lock-  szziminemioin g
In Conclusion, the materials that could be used would be woods such as Birch plywood for more visible parts of the body of ~ ing system on the door connected to the main frame. Screws e !
the product and perhaps some MDF in places less visible. This is because Birch plywood is a relatively lightweight material ~ will also be used and they will also be very useful in joining . ST o [l y
Iand because it is man made, it will not warp, causing it to be more durable and therefore more reliable. Birch Plywood and several pieces of materials such as woods together while mmmxm‘:@ N y
MDF can also be recycled and reused and therefore it will be good to use as a sustainable material. Acrylic may also be used  also being a nonpermanent joint homs hews vorks.eom- knowyourmeme.com-

Bbecause it is also relatively lightweight as well as being aesthetically pleasing. Acrylic is also a sustainable material which

means it can be reused, or recycled and therefore will save the world from using more resources. As for metals such as Alumin- ‘ S ‘
ium, though the material is lightweight, I do not think that aluminium is a suitable material to use. This is because Aluminium My research on the Materials, Sustainability and also the Interview that I have done has shown me what I need to do

would be a hard material to join together along with woods and acrylic. The bond with resins and other ways of joining differ- to solve the problem of the storage of cameras. Therefore I will product and manufacture a custom made, easily
Ient materials can be less strong and if the product is hung up on a wall, I do not think that the choice of using Metals such as  accessible, secure, and efficient Camera storage device or Camera Cabinet.

Aluminium in conjunction with Woods such as Birch Plywood and acrylics, is wise. Stock standard component parts will also

be used in conjunction with the product for parts such as the hinges on the door that must be locked, the lock for the actual The product will be either hung on the wall, or a freestanding product which will have slots for 12 cameras as well
] sccurity system, as well as many screws. Aluminium can be recycled and me!ted down and recas‘Fed but the energy that it takes 44 gJots for buttery cards and also 3 larger scale SLR Nikon cameras. This should all come with a method of charg-

to do that process is much more than the energy used in the process of recycling woods and plastics such as Birch plywood or ing and keeping the wires away from sight. The product should be made of materials that will not hurt anyone as

leven Hardboard. well as being relatively lightweight and with consideration to the ergonomics of the user.

N, @ = = - - - ---""""="=-""=-""-=-"-="-"-="-="-"=-"=-="=-="=-="=-"=-=- = |
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The Brief: - The brief is a statement of intent for my product




"
IProduct Specification:
lPurpose

1. It must provide an easily accessible, safe, and efficient solution for the storage, and borrowing of camer-
Bas. This would also mean creating a way of locking the cameras up and making sure that people will have
Ito take responsibility for borrowing a camera.

Form
B2. 1t must allow the cameras to be easily slotted into the individual slots provided by the storage device.
This would also mean it should not hurt the user whilst storing or borrowing the cameras.
3. It must be able to store the cameras with enough space as well as fitting charging cable and the 3 larger
Bindividual SLR Nikon Cameras as requested by my clients.

jFunction
4. It must provide an individual slot for each individual camera as well as 3 larger slots for the SLR Nikon cameras.
B5. It must be able to provide a path for cables in order to charge the individual cameras when they are back into their
slots.
I6. It must provide 15 slots for Buttery cards so that the person borrowing the camera can be identified. 12 for small-
J cr cameras and 3 for the SLR Nikon cameras as mentioned by my client Nell during the interview.

jUser Requirements

7. It must be easily accessible so that the user can take the cameras out and borrow them with some efficiency and
Bease.

8. It must have a slot large enough so that the ergonomics of the hand will be considered and will not hurt the user
Iwhen they are retrieving the camera.
J 9. It must have a cover which can be closed and locked when the cameras will not be used anymore for safe storage.

Performance Requirements

10. It must be able to hold up the weight of all the cameras if the product is to be hanging on the wall.

11. It must have a way to charge all the cameras once they are put back into their individual slots as requested from

my client Nell
0 12. It must have spaces for buttery cards so that the borrower can be identified as requested from my client Nell as

well.
IMaterials and Components

13. It must not be too heavy so that the product has too much weight and strain on the materials because it will be

hanging on the wall as my client has said as general points during an interview.
B 14. It must use and consider using more sustainable materials such as woods like birch plywood so that there is

minimal environmental impact and materials that can be recycled or reused should be considered even more. Acryl-
Iic could also be used because it can be reused as well as recycled. Metals can also be fine as they can be melted and
Jrecycled quite easily. Using Brass and Mild Steel are good options for Metals.

15. It must have well finished materials especially if it was to be a wood such as birch plywood so that the product
B will be more durable. If plastics are used, I will probably use acrylic as it can be recycled by melting in an oven and
Ithen remaking into a different shape/product.

Size and Weight
J] 16. The product must not be too large so that it cannot be hung on a wall if being hung on a wall is the method I

have chosen. Wall size limits me to 70cm wide and 90 ¢m long.

17. The product must not be too heavy to put strain and stress on the materials which could damage them over time.
IIf the product exceeds 20kg then it may reduce the life span of the product.

Safety

| 18. The product must be safe to use and should not hurt the user when taking cameras out.
19. The product should be finished off well with no sharp edges or wooden edges that have not been sanded down so
that splinters do not become a problem for the client and people/students that will be using it.

N .~ — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — —

Quality

20. It must be made to the highest possible quality so that the client will be satisfied with the product.
21. It must have high quality materials which are supplied by trusted and good suppliers to enable the product to be
made out of good materials which therefore means higher general quality.

Scale of Production
22. It must be able to be manufactured with energy efficient processes.
23. Even though the product will be one off, batch production should still be considered.

Cost

24. The budget of this product according to my 2 interviews with both clients would be about £350 because my
clients have had a range of £150 to £500 which I think £350 would be quite a good middle point for the cost of the
product. This figure will be excluding all labour costs and energy costs which would include machines.

Sustainability

25. It must be fully functional for another 10 years after I have created it. This is to ensure that the quality of the
product will be high and this will also ensure customer satisfaction and also because the amount of money they are
willing to spend is quite high.

26. It must consider the uses and applications of more sustainable materials such as birch-plywood and acrylic
which could be reused or recycled should be considered even more so that there is as little impact on the environ-
ment as possible. This will mean that I should try to find materials that can be reused and recycled such as most
woods and most plastics. Recycling metals is also possible but the process takes much more energy and therefore
is still not as good for the environment. As mentioned, the 4 R’s should be thought about and considered carefully
when choosing materials and thinking about the end of life circumstances.

Summary of the Problem:

The main problems can be identified from pictures taken of the existing

product:

» Not enough space both Width and Length as well as height for the
Camera along with its case to be stored safely without potential dam-
age by falling down.

» No method of keeping track of who has borrowed which camera and
that will create a potential for losing and misplacing cameras which
will cost the department money as well as time to buy a brand new
camera.

* No method of charging the cameras when they are in the storage
device. This means that when somebody needs to borrow the camera,
they may not have a camera which has battery, and that would lead to
more and more cameras being low charge.

* No safe way of storing the Larger SLR Nikon cameras which are bulg-
ing out of the storage area that they have been provided.

As you can see, There are the main problems of the product and this is
also the reasons why the storage of cameras will need another product to
replace the existing product. The product should meet the specifications.

A2 Commercial Design - Camera Cabinet A2 Specification E.P.Lee Uppingham School: 25176  Pg 6
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Product Explanation Product Explanation

Idea 1 is a easily manufactured product which meets the specification
and is easy to make. It is a simple design which looks a lot like the prod-
uct that is existing but with the correct dimensions as well as security for
each of the cameras. I have also begun thinking about how the buttery
cards would fit into this design which will identify who has borrow
which camera from each slot. This has raised some problems, but with
further development, it could very well be a possibility. The design con-
sists of a flat back structure with 12 smaller containers that will fit each
smaller camera as well as 3 larger containment areas for the larger Nikon
cameras. There will be a lockable acrylic door with a hinge attached to
each of the containers for security.
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Idea 2 takes a different view of how the product could be made, I have
thought about it being hanged from the top ledge and the laminated
structure would have slots in which the camera storage cabinets individ-
ually would fit into the hole. Again, there will be 12 smaller boxes and 3
larger for the large cameras. There is a difficulty in creating the product
because the holes for each box on the larger curved wood lamination
would have to be very accurate so that the product looks good as well
as the boxes being parallel. A key problem that this product holds is that
it would be quite heavy which means that further development would
be needed if this product would be chosen to be the one I would make
further on.
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Product Explanation

Product Explanation

This idea is based around the design of the lens of a camera. This will
give the product an easy approach from people who would not know
where the cameras would be stored. I have also included a circular de-
sign because it is efficient in creating storage space with little amount of
materials in total. There will be 12 panels dividing up storage space con-
necting the outer ring to the inner ring and there will be 3 larger dividing
panels connecting the centre of the circle and the inner ring, creating

Idea 4 is based around security and how weight could be a contributing
factor. Layer 1 would be the top layer with no cameras stored on top but
the other 3 layers would have 6, 6, and 3 larger cameras stored one each
of the layers 2, 3, and 4 respectively. The outer frame consists of a slot
which the layers would fit in and would be able to slide in and out of
the product. To secure the product and store the cameras away, the layer
must be able to sit on a ledge which would be a dowel and the cameras

space for the larger cameras to be stored comfortably. There will also be
1 or potentially 2 rotating acrylic circular sheets which will have a pivot
point in the middle to rotate. There will also be a gap in it so cameras
can be taken out.

will be put inside. To lock the product, the layers will simply have to sit
on top of the other layers with the top layer being locked and not move-
able. This would mean that the other layers could not be accessed.
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l.Products Analysis -

Throughout my design ideas I have produced detailed sketches of 4 separate designs showing the major component parts that make up these sketch ideas, I have also included different ideas and shapes that would make my design differ-l
ent from the average camera storage device and I have tried to also satisfy the original requirements of the product.

Proposed Prototvpe

Advantages

Simple product that is easy to understand and use
Flat back or structure which will make it attach to
the wall quite easily

Storage is secure and large enough for cameras to
fit.

Relatively easy to manufacture

Has an Idea for slots for the buttery cards. This will
be good for identification

A different and possibly more aesthetically pleasing
product

Allows quick and easy access to the cameras
through the front

There is lots of space for each camera including the
3 larger Nikon cameras.

Main structure of the back will be quite straightfor-
ward to make in one or more lamination steps.

*  Product is easy to understand and use

» Safe and secure method of storing the cameras

» It looks more aesthetically pleasing

*  Charging could be an easy solution if the middle
section can be rotated full circle.

*  Plenty of storage space for each camera that
needs storage. Including the 3 large cameras
which are Nikon.

* Has a natural way for security with layers falling
down onto the bottom layer.

*  Two sides will provide a strong structure for the
layers to move up and down.

» Layers can be rearranged by order of use and
frequency of use.

Very similar to the existing product and there is not
much different in shape.

Storing the smaller cameras could be annoying as
you would need to open and close the hinged door.
Middle hinge may not lift very far up.

Small boxes may be difficult to retrieve the cameras

Will not attach to the wall as strongly as the first
product because there is less contact area which we
could attach.

Very difficult to manufacture especially holes for
the chambers in the structure.

*  The product must be made extremely accurately
because the angles for the circular panels and
slots must fit exactly.

+ Relatively more difficult to manufacture

* Acrylic sheet can be easily scratched and cause
the front of the product to look less satisfying.

*  Another difficult product to make
» Difficult to attach to the wall firmly.

» Layers may become quite heavy to lift up and get

cameras out.
*  More difficult way of taking/storing cameras.

Client 1 feedback

Materials

The main material that I would be using would be Birch
Plywood and also possibly MDF for the back structure.
Acrylic may also be used for the hinged doors so that
users may be able to see which cameras have been bor-
rowed and which are still there.

I will also use Stock Standard component parts.

Mainly Birch Plywood as the back frame would be
laminated Birch plywood along with Flexi-ply. The
chambers could be a mix between Birch Plywood and
also Acrylic for the same reason or seeing which cam-
eras are still there to be borrowed.

There will be little amount of stock components

Mainly Birch Plywood as well as some acrylic.

Potentially 2 circular sheets of Acrylic with a rotating

slot where the camera can be taken out. The Birch

plywood would need to be laminated in 3 parts for
the outer circle and in 2 parts for the smaller circle.
Wooden panel dividers will also be birch plywood.

Again, the mix of materials in this product would be
Acrylic and Birch plywood of different thicknesses.
The acrylic would be for the containers for the cam-
eras on each layer and the Birch plywood would be
for the frame and also each layer for it’s strength.

Sustainability

L
i

Basically all of the materials used here would be recy-
clable which means that this product would be quite
environmentally friendly to product. MDF and Birch
plywood would be shredded down to make more MDF
and Acrylic can be melted and reformed.

The main structure being made as Birch plywood and
Flexi-ply would be recycled by shredding and making
it into MDF. other pieces of Birch plywood could be re-
used and the acrylic doors could be reformed by using
heating methods.

Because the materials used will be Wood and Acrylic,

Basically all of the product can be recycled, reused
or chip the wood to make MDF. Acrylic can also be
melted down and recasted for other products. Flexi-
ply for lamination can also be made into MDF.

The pieces of wood from the layers could be recycled

or reused if others would need it. The outer frame
could be reused as well and the acrylic can easily be
reused but as they are relatively small pieces, they
could be melted and recasted/reformed.

e~ — = = = = = = = = = = = = = = = = = = = = = = = = = = = = = =
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Overview of Sketch Ideas - This page will be used to analyse the four selected sketch ideas in further detail against my specification. Using my client feedback I will decide later on with the help if this overview to develop one of

these ideas to become the product that I will eventually come to manufacture.

BProduct Specification:

1. It must provide an easily accessible, safe, and efficient solution for the storage, and borrowing of cameras.
I2. It must allow the cameras to be easily slotted into the individual slots provided by the storage device.

3. It must be able to store the cameras as well as fitting charging cable and the 3 SLR Nikon Cameras
I4. It must provide an individual slot for each individual camera as well as 3 larger slots for SLR Nikon camer-

as
I 5. It must be able to provide a path for cables to charge the individual cameras when they are in their slots.
6. It must provide 15 slots for Buttery cards so that the person borrowing the camera can be identified.
I7. It must be easily accessible so that the user can take the cameras out and borrow them with efficiency and
ease.
I8. It must have a slot large enough so that the ergonomics of the hand will be considered
9. It must have a cover which can be closed and locked when the cameras will not be used anymore for safe
I storage.
10. It must be able to hold up the weight of all the cameras if the product is to be hanging on the wall.
I 11. It must have a way to charge all the cameras once they are put back into their individual slots
12. It must have spaces for buttery cards so that the borrower can be identified
I 13. It must not be too heavy so that the product has strain on the materials because it will hang on the wall
14. It must consider using more sustainable materials such as birch plywood therefore less environmental
I impact
15. It must have well finished materials especially if it was to be a wood such as birch plywood
I 16. The product must not be too large so that it cannot be hung on a wall
17. The product must not be too heavy to put strain and stress on the materials which could damage them over
time.
18. The product must be safe to use and should not hurt the user when taking cameras out.
I 19. The product should be finished off well with no sharp edges or wooden edges that have not been sanded

down
I 20. It must be made to the highest possible quality so that the client will be satisfied with the product.
21. It must have high quality materials which are supplied by trusted and good suppliers
I 22. It must be able to be manufactured with energy efficient processes.
23. Even though the product will be one off, batch production should still be considered.
I24. The budget of this product according to my 2 interviews with both clients would be about £350
25. It must be fully functional for another 10 years after I have created it.
I26. It must consider the uses and applications of more sustainable materials such as birch-plywood and acrylic

B Evaluation of Initial Ideas against each Specification Point

1. I think that product 1, 2 and 3 do a good job in meeting this specification point but the 4th ideas
will be an outlier. This is because the layers would have to be moved into their positions on the dow-

[ <l every time the product will be used and the layers need to be fixed before the product can be used
and any cameras can be taken out.

2. All of the products allow the cameras to be stored away in a specialised slot. but for storage idea
I4, it could be slightly more difficult in trying to lift up the layers and then putting the cameras away.
IThe layers would also have to be lifted and set down on some dowels every time before the product

can be used.

3. I have considered charging for ideas 3 and 4, but for ideas 1 and 2, charging could be more diffi-
J] cult because the wires may not be long enough to stretch up to the very top box.

B 4. All ideas have individual slots for each camera including the larger slots for Nikon.

IS. Charging has been considered for ideas 3 and 4 but for ideas 1 and 2, it would need some consid-
Ieration and development.

6. Buttery card storage for identification has been considered for ideas 1, 3 and 4 but for the 2nd idea
it would need some development before the product would be made.

M e~ — —
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7. The products are all easily accessible and it easily retrievable from their slots, but for Idea 1 and 2,
this could be a possible problem which would require further development.

8. This will be further considered during the development sheets because hand ergonomics will need
to be considered and slots will need to be larger.

9. This has been considered besides idea 2 where further development is needed. Security is a very
key factor in meeting the product’s needs. Most products have this already but for idea 2 will require
further development.

10. Weight is a problem for ideas 2 and 4 because there will little contact with the wall where the
pressure can be relieved.

11. Charging has been considered for idea 3 and 4 but not 1 an 2 which require further development.

12. Buttery card slots have been implemented in idea 1, 3 and 4 byt not yet for the 2nd. It will mainly
be an indented slot with a circular hole to take the card back out.

13. Product 2 is the only heavier product because there is only the top\ Ocm where it comes into con-
tact with the wall, this would mean either the product weight is decreasgd or the design would need

more development.
14. Birch Plywood, Acrylic and stock standard component parts can be reusgd or recycled.

15. Acrylic is a self finishing material and Birch plywood would need to be safded, oiled and waxed.

16. Dimensions should all be considered as there is limited space on the wall. WiXth must be less than
or equal to 60cm and 90cm in height.

17. The only idea where the weight could break the wood, would be idea 2, this meany further devel-

opment would be required.

18. All the products must be finished off well and make sure that there are no sharp cornel§ or splin-
ters that could hurt the user. This will be the case for the inside of the boxes or storage comyartments.

19. In general, the product must not have splinters coming out of wood as well as sharp cornels or
edges which could potentially hurt the user if they are using the product.

20. The product will be made from top quality materials as well as accurate measurements and di-
mensions will be followed intensely.

21. The school has bought high quality materials for us to use in our products.

22. T will try to use the machines for ‘must’ processes and try to combine processes when possible.

23. Batch production would be considered in the development stage even though the product is a one
off product. CNC machines and CAM machines would need to be used in Batch production.

24. The cost of the product would need to be discussed with the clients because the materials that i
will be using must not be too expensive so that the overall product would make a profit if it was going
to be made by batch production in the future.

25. The product must be of high quality so that the materials will be long lasting. Maintenance must
also be a key factor in trying to make the product longer lasting and potentially last 10 years after it
has been made.

> 26. I have tried to use more sustainable materials and environmentally friendly materials which can
be recycled, reused, created or remoulded into new products or other product component parts.

E.P.Lee Uppingham School: 25176
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CHOSEN IDEA (IDEA 3) Here you can see the process of the lamination.

I have asked for some help from the technician ||
< Design Idea 3 is the design I will be creating and developing at because the bending of the wood will be hard to
this stage. I have started by wanting to investigate how the large hold and also tape by one person. Here you can
scale cameras will be stored in their containers. I will also want see that I have prepared the brush, the PVA glue
to model how the panels on the inside of the product will come and also the tape. Firstly I have to identify which
together to become a pivot point of the acrylic sheet as well. I will sides of the birch plywood i will need and be vis- ||
then further model how the outer ring will be small enough for ible, then I will glue the opposite side and glue
charging cables and still have enough space for each small camera. the other layers on top. After this I will bend
These models will help me figure out exact dimensions as well as

o . the entire thing over the former which is 30cm
decide if the product need be larger or smaller than intended. radius and I have cut out some extra bits of wood

just in case I will need some spare to cut off later ||
This picture shows a bird eye view of the

two laminates that I have completed, I have 0
taken this birds eye view photo so that I can |
see that or estimate how accurate the circle

is when it will be joined up later on. Here the
picture is relatively squashed but by eye I |
have found that the product is actually quite
circular and will be quite good as the main
structure of the product as it will be reliable 1
to attach other pieces onto it.

Model 1: Modelling the outer ring and storage for the smaller cameras. | want to see whether the size of the
| product will also be too large and if there is enough space in total for the cameras to be stored well.

=

¥ Stage 1 shows me with the mould of the larger 30cm radius circle.
-, I will be laminating the inner circle in 2 parts and the joining them
o together later on. Here I have cut out the semi circle of the blue
Styrofoam and will attach 3 of these formers together to create a
final former that is large enough so that I can laminate it with width
20cm total with Scm either side to spare. Here I am sanding the
former so that the radius is exactly 30cm which would mean that
the eventual formed lamination will be perfectly round and will fit
together well with the other parts eventually.

I have also checked the alignment of the two 1
laminates. Here you can see from a side angle,

the line markings that I have made on the side of
the wood. This shows the length of the wood that I
. Tactually need to make the 60cm diameter cir-

cle. After aligning the two circles on both sides, I
I can get a better idea of how well the two ends
will be joined up and how well the circle will be

" in the end. I have also decided that I will stick I
| both laminates on a back panel made from MDF
~ which will increase stability as the laminates will I
have something more to hold onto.

This is the finished mould for the lamination for the inner ring of
my product. This is 30cm in radius and I am planning on testing the
actual size model by using the right thickness of 18mm. I have tak-
en the blue styrofoam and cut out the same piece 3 times and also
~ put a base on the bottom. Then I cut the semi-circle using a band-

- saw and sanded it down to make it smooth and ready for lamina-
tion. As for the base part, I have added extra lengths so that I have
- extras during lamination which I can cut down if nessesary later on.
~ 1 will be doing 2 of these moulds for the entire ring.

: I | have started a second former because the first one was just slight-
- — ‘Q—— ly too small and therefore I will use it for the smaller inner ring

A former. I have firstly measured the radius as you can see here from
the initial point which is the origin point. This point will extend and Client F eedbaCk
. create a diameter line if there was line joining the side of the circle " | _‘;f :
~ to the origin to the other side. I have also chosen a thicker former, - E¥ Trre Comveets Ente
~ which will account for the 3 pieces that I had to use the last former -.- _‘M lﬂ—hhﬂi_ﬂdﬂal_&aﬂﬁimrﬁ«é-fm e
-~ that I made. This former will also allow me to have a larger circum- - o !}, PR T

~ ference so that I can cut some off in the future if I need to. - _l...!.'g% aned - ]1;'. Al 5 s =
This picture shows the initial step of lamination. I have laminated a S 1 T N R NP, e 19_—-‘.2_-.5.:;-_,__;-_,_ i e d bEY

total of two of these halves which will give me a full circle. I have WE S PR A | o - [
chosen sheets of Birch plywood of thickness 1.5 mm and also flexi -- e .f_r.-,::-l s ; )
LMML q::{.:j._:,:,m{ ey e i 4

plywood which will give me more of the thickness that I need for

the outer ring. I have then glued each individual sheet with PVA "y Ao M L"ﬂ-"""t m*“‘ﬁ-"“-c '5‘—"“"5'{—_ =3
and taped the middle, before putting it onto the mould / former and e T'L‘m "o m'}ju LAzt A

taping it again against the former. After that I have put the entire "'\l Tt ch 8 Al s cda A gdE E.ﬂ..-::;-l‘.::.:-:a. B - 5 - WA S ok =
thing into a bag press where the lamination process begins. - N o :::L:LE;IEIM -
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Modelling of the 2nd idea: Panels on the inside attached to the inner ring and the acrylic rotating sheet. For large e
J camera Storage. (Model will be done to full size to understand space for large cameras.

= ' Here you can see that [ have assembled 3 of the 4 pieces with the

middle 6mm diameter steel rod. This will act as the centre point
of my product, and the 4 sections that have been outlined will be
for the large cameras. As you can see, I have just glued on the
smaller bits of wood onto the sides of the panels and have drilled
' holes into each piece before attaching them. The size of the hole
- is 6.5mm because this will make it fit better but not be too loose.
| the size of the steel rod is 6mm which means the rod should fit

- well.

" [ started off by marking the wood and preparing it to be cut. My
initial idea for the dimensions of the wood were 200x200mm with
an area which the four pieces can join together to create a hole for
a metal rod to fit through, connecting the storage part to the actu-
al acrylic sheet which is used for security of the cameras. I have
noticed that there are copies for the 1st and 4th part and also the
2nd and 3rd part. This meant that I could just do one of each part
and trace a copy out to get the best and most accurate dimension
possible. Here you can see the completed model that I have made. The 4 panels
have been joined together and fit relatively well with some small gaps
in the middle due to incorrect cuttings or dimension markings. I have
also got a piece of acrylic which is transparent and also Smm thick
# which will be the actual thickness of the acrylic that I will be using in
o my actual product. I have cut out a smaller piece of the acrylic out as
B the actual acrylic sheet will be a massive circle of radius 30-31 centi-
metres including the thickness of the outer ring. The next stage of the
modelling is the testing of the model with the real life cameras seeing
if they can be stored with sufficient space.
o ] ' og- y= Here I have started to test the
B8 product with the real life sized
cameras (large Nikon camer-
as). Here you can see on of the
cameras in one of the storage
' component parts. As you can
- see, the product can easily fit
| into the space provided with
| quite a lot of height still avail-
| able, and potentially even in-
clude an area in which charg-
ing stations can be installed as
a bonus. Here I have removed
the acrylic sheet just to make
the camera more visible and
clearer. but in the second pic-
% ture I have put the sheet back
\ in for height.

| | Here I am cutting the wood on the bandsaw. I have left out extra
| space for the width of the bandsaw blade which is around 2 mm.

) I started off by cutting the larger pieces out first, so that I would
- , | have smaller and more detailed cuts later which the bandsaw can
"" cope with because the piece I am using in the picture was too large
to work with and hard to get around. After cutting each individual
pieces out, I could use the fence as a guide so that each piece was
identical. For safety I have used safety goggles an apron and also

kept my fingers away from the red zone, near the blade.

Here I am showing the pieces that I have cut out initially. You can
see clearly that there are 2 pieces that are the same and each piece
~ has the same gross dimensions. I then realised my problem which
was that I could not have a drill bit to drill the holes on the little
panel of wood sticking out of each part. This is why I have decided
to create 4 smaller wooden panels to stick onto each piece of wood
- individual, having been drilled before stuck on, we can ensure that
the hole is exactly in the middle of the wood and that the steel rod
of 6mm that I have chosen will fit well and provide a solid pivot

point for the product.
At this stage, | have decided to create smaller panels for each

- individual inner ring dividers because it will be easier to drill out
" the hole for. This also means that I would have to modify the wood
dimensions. I have therefore changed it to 192 mm x 200 mm. This
& will mean that I will stick each individual panel onto the wood
* after having drilled them, creating a hole large enough so that the
~_ steel rod can go through and be strong enough to support the larger
acrylic sheet. In the picture on the left, I am using the belt sander to
.~ remove the edges that [ have done previously and also made sure
that each of the 4 inner ring dividers are of the same size.
Here i have attached a smaller piece of wood onto one of the sides Conclusion from Modelling:
of each of the 4 panels. This will act as the main point in whichI ~ From my conclusion, I have realised that the size of the storage space for my larger cameras, (X3) will be
put a rod through to support the acrylic sheet that will rotate about  securely stored because the dimensions in the x,y,z or (length width height) are all sufficient and will allow the
-| the middle rod. The weight of the acrylic sheet will also be entirely cameras to be stored well. My other model of the large circular outer ring has also proven to me that the prod-
| supported by this rod and so the size of the hole and the tightness of yct will have sufficient space and will not be too large that it will not fit on the wall where it needs to be after

. the holes drilled in the smaller pieces of wood in the picture shown, | hayve made the product. Both these models have provided useful information that will allow me to confirm
must be quite accurate, linking all 4 pieces of wood and joining that the size of my product as it is now is fine and maybe even better than expected. The storage for the large

= them. together to create the .m1dd1e structure. This will separate the ., o i comfortably good and also provides enough space to maybe install charging stations inside each
_ area into 4 spaces which will be the storage areas for the 3 larger part as well

cameras.
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Finishes for Birch Plyﬂood jWOOdS! - This page shows my research into wood finishes for the main structure of ~ Wood Lamlnatlon Process
B my product. This research will hopefully help me decide which finish will be the most beneficial for my project In the picture to the right, you can  http:/www.airpress.c8uk/bag-press:

Danish Oil

The photo on the right shows the difference between a piece
| of wood which has been oiled by Danish oil and the other &

section shows it where it has not been touched. As you can
Isee, the wood that has been oiled looks much better and

brings out more of the colour of the wood. As well as aes- |

thetics, the Danish oil will also greatly improve the durabil-
lity of the wood as the oil seeps into the inside of the wood

and strengthens it much more than the wood would normal- =
Ily be. Further finishes can also be added on top of danish oil
Iand the oil can also be applied multlple times.

" see a vacuum machine, a bag press
and also a suction pump. Things

- inside the bag include the former,
= the wood that you are trying to form
| and also a piece of cloth for per-
meability and breath-ability for the
vacuum to suck air out efficiently
and completely. These are the main

| components to Wood Lamination.

The Process:

Wood lamination involves a few basic steps:
1. Create a mold for the wood and prepare the
equipment in the list above

2. Prepare the wood and glue each layer onto each
other whilst also taping the middle and then bend-
ing it over the former.

3. Then tape the bent wood over the former onto
the former tightly.

4. Put into the bag press and place cloth over the
piece of wood so it can vacuum out easily.

5. Vacuum out the air and wait 12 hours to set
This wood lamination process is the best way to
create curved pieces of wood without it being
warped, twisted or deformed in any other way.
This is because the process lets the wood set in a
certain way. The only safety precaution that needs 1
to be thought about is the fact that if the wood is
thick, bending it could make it snap or rebound
quite quickly. So I had to make sure that the wood ||
was secured tightly and taped well. Another thing

to be careful about, is the fact that I should not i
use too much glue because it will stick to the bag,
making it harder to remove afterwards. The pic-
ture on the left shows most of the things that are ||
required besides the PVA wood glue and tape. i

Varnish
Varnish is a similar finish to oil but it brings out the colour
of the wood even more and gives it a better looking shine
~ to the wood. This is why it can be sometimes considered

~ the best looking or best aesthetically pleasing finish to use.
_ Varnish binds to the surface of the wood as well as strength-
ening the inside of the wood, preventing cracks and also
limiting processes such as warping or twisting, allowing the
wood and the product to be more durable. One key advan-
tage to varnish is that it will help the wood remove moisture
and prevent the moisture entering the wood, reducing mold.

Waxing
l Waxing is a very useful finish that can be applied to a wood.
This is because it can be applied after processes such as the
Itwo finishes above which are oil and varnish. Wax is also
a very strong finisher because it fills the holes of the wood
after the oil has been applied and smoothens out the surface
0 of the wood, making it less prone to friction damage as well
as protecting the wood from water to a certain degree. Wax
Ican also further protect the wood from damage and increase
durability. A very important advantage of wax is that it can
be applied regularly as the wax will slowly wear off, giving
Bt a new layer or protection every time.

Paint
Paint is also an alternative finish Conclusion:
that can be applied to woods. Paint
mainly serves as a binding liquid
which will mildly strengthen the
wood but will protect it from wear
- on the surface quite well. A visible
advantage to paint is that you can
choose any colour you want and
apply it to the wood, you can also
put more coats of if you wish as
well as reapply coats of paint once
some wear off and break away.

After researching different finishes, I have found out that the best combination of finishes to use for my 1
product and the way to give it the most durability, is using Danish Oil and Wax. Firstly the Danish oil will

be good in creating an initial layer in the wood as well as seeping into the wood, making it stronger and
more resistant to water already. The Wax will also further improve the strength and durability of the wood. |
This is becuase it will not only make it more water resistant, but stronger in resisting warping, twisting and
other natural defects. Wax will also make it smoother after the oiling which will prevent the wood surface i
from hooking onto anything and potentially doing some damage.

Wood lamination is also one of the key parts of my design and my product. I have used 4 total laminates

and curves to form 2 circles. I have also chose to do more wood laminations because it is a process where [l
the wood will not warp and be stable. Wood laminations which are in circles also create a lot of tension and
therefore strength within the wood and hence in the structure of the wood. 1

r ————— — m— m— — —;——#—— ————————————————————————————— I
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Stock Standard Component Parts - This shows my research in to the stocker standard component parts
I;hat I am using in my product.

ICost: As Stock standard Items are produced on a mass scale, the companies that mass produce the products benefit
from economies of sale in the purchasing of materials. The cost will be much lower that expected due to the high

Bvolume of product that they are making and producing, reducing cost per unit item. This will make it more efficient

Ieconomically to buy a mass made product rather than make your own which will take much more time and machines
that cost a lot of money.

Sustainability: It is much more sustainable to use Stock standard component parts because they have been made
Bwithout wasting much energy. The machines will create a lot of them at a time which will better use moulds if they
Iare used. Resources will also be maximised without much waste, hence the cost will also be lessened.

Environmental: Industrial manufactures will have also calculated how to use material the most efficiently, this

means that the materials will be used to their limits, allowing less materials to be wasted. This will reduce the
Bamount mining required to collect the resources, hence reducing the damage done to the earth.

IEﬂiciency: It will take valuable time to product the items which means that I will save time which would otherwise
be used manufacturing the parts. This time can be spent ensuring quality control which is vital to my design. Stock
standard component parts reduce the amount of effort 1 will need to put into creating the part instead of buying it.

BHaving this part already made will also allow me to just install it without having to think of ways to incorporate it

Iinto the design. Hence allowing me to focus more on the actual design and main structure of the product.

IBelow are the Stock Standard Component Parts that I will have to purchase or get and use on my product.

Protruding L.ock mechanism
- [ have this lock already because of the fact that it is spare

in the DT department in school. The lock works by extend-
ing a rod when the key is pushed through which can be
steadied by twisting the key. This lock will act as my stop-
per for the acrylic sheet, allowing me to stop the rotation of
J the sheet and make it stay fixed at a point where there is no
camera to take from the product. As I am creating 13 slots
for 12 cameras (small) and 4 slots for 3 Larger cameras,
the acrylic sheet will have it’s opening stopping at the 13th
small camera slot and the 4th Large camera slot. This lock
is very simple to use and to place it on the acrylic sheet,
- I will need to countersink parts of it to fit the screws, the
body of the lock and also take into account the rod length.

Screws

Screws are one of the most fundamental standard compo-
nent parts. This is because the thread of the screw is ex-
tremely useful and to make the actual thing would be abso-
lutely more time consuming and inefficient. I will be using
screws to fix a lot of the panels to the outer structure or
‘rings’ that | have laminated in the bag press. These screws
will provide a good joining power and strength along with
some glue to withstand the tension within the structure and
also weights of the cameras which should not be too much
of a problem. I will be using different lengths and widths
of screws at different points so I will have to drill different
size pilot holes in different parts.

ﬂ
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A2 Components and Industry E.P.Lee

Il B B B BB B B N BN BN BB BB BB BB BB BB BB BB BE D E O E e
Industrial Process of Wood Lamination

Wood lamination is also a process that is used in
industry. This method is very efficient for a num-
ber of reasons, one being that the mould can be
used multiple times for a single product. Even if
the process of waiting and allowing the bag press
to have an effect on the wood is slightly long, the
fact that all the moulds can be used unlimitedly
and also more moulds can be made to meet de-
mands, makes it efficient. The process can also be
automated by clever software.

The picture on the left shows a lamination machine that is used
in the process of Wood lamination in industry. The bag press is
constructed by the two sheets on the top and bottom of the cover.
This comes down and air is sucked out to make the vacuum. This []
machine is quite large which means that more than one product

can be made at the same time. If they are put into the machine at
the same time, they can also be timed simultaneously. This makes
the process of making multiple of these product much easier. The
cover is much taller than the base of the cover and this is to allow []
the mould to be able to protrude higher up if the wood design
needs the product to be slightly taller than expected. The plastic
used in the bag press will also be slightly more elastic to make thel
wooden design fit more comfortably.

The picture on the right shows the part that I |
will need to laminate. This is the larger ring i
and I will have to do 2 copies of this and also

2 laminates of the smaller ring. The larg ring |
will have a radius of 30cm and along with

the thickness of the wood I will be using to
laminate with, the total radius of the product
should be about 30.8cm. The smaller circle

has a radius of 20cm and with the thickness

will end up about 21.2 cm radius in total. |

have made 2 moulds, one for each size of the
laminate. i

http://www.ebay.co.uk/
itm/171958072878

Computer Aided Manufacture and Just in Time (JIT)

CAM or Computer Aided Manufacture is when a design that has been made on the computer on certain software can i
be converted to become the actual product. This is the case because the computer will automatically send the design

to certain machines which will make certain parts. When each part has been made, the parts are conveyed to a ma-
chine such as the assembly machine which will combine each part and create the full product. This will save a lot of ]
labour time as well as costs for the company. A machine can be used many times and the only downside of this will

be maintenance as well as high initial setup costs. Machines can also adapt to different designs especially when the
design of the product is changed because of different market demands or a change in a company’s products because ofl
certain problems. This will allow the company to have a good edge on their opponents due to fast adaptation.

Wood lamination is a very good process especially for companies who use the system Just in Time. Just in time ap- |}
plies the knowledge that every order is done when it is taken. This means that materials are assembled and made into
the product once an order for a client has been placed. This is better suited for Wood lamination because Just in Time
process will start once the order is taken and the woods will not have to be wasted if there is no order placed. The I
Lamination process can be started whilst all the other parts are made and sent off together as one.
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Flnal DeSIgn ThlS page is a summary of my development Section.
I Client Feedback

| Processes
Most Component parts will be joined together by screws or glued onto a flat backboard platform which will be
the main structure of the product. The main rings or laminates will be glued onto the orange backboard in the
picture below.
The purple acrylic sheet will need to rotate about the middle axis which is the metal rod. This will need to be

J] thick enough to withstand weight of the sheet. This acrylic sheet’s dimensions are 30cm radius which means that 1

it will be pretty big.

Each individual panel that will be attached to the outer ring connecting with the inner ring will be attached by

the screws. The only thing stopping all the parts from coming off the steel rod is the slightly thicker end of the

rod which will allow the parts to stay in place. at the back, the rod will need to be fixed onto the backboard so
J that all the parts will have a main structure to rely on and not fall apart.

T .~ — — — — — — — — — — — — — — — e — — — — — — — — — - - — -
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Product Speclﬁcatlon

1. It must provide an easily accessible, safe, and efficient solution for the storage, and borrowing of cameras.

2. It must allow the cameras to be easily slotted into the individual slots provided by the storage device.

3. It must be able to store the cameras as well as fitting charging cable and the 3 SLR Nikon Cameras

4. It must provide an individual slot for each individual camera as well as 3 larger slots for SLR Nikon cameras.
5. It must be able to provide a path for cables to charge the individual cameras when they are in their slots.

6. It must provide 15 slots for Buttery cards so that the person borrowing the camera can be identified.

7. It must be easily accessible so that the user can take the cameras out and borrow them with efficiency and ease.

8. It must have a slot large enough so that the ergonomics of the hand will be considered

9. It must have a cover which can be closed and locked when the cameras will not be used anymore for safe storage.

0. It must be able to hold up the weight of all the cameras if the product is to be hanging on the wall.

11. It must have a way to charge all the cameras once they are put back into their individual slots

12. It must have spaces for buttery cards so that the borrower can be identified

13. It must not be too heavy so that the product has strain on the materials because it will hang on the wall

14. It must consider using more sustainable materials such as birch plywood therefore less environmental impact
15. It must have well finished materials especially if it was to be a wood such as birch plywood

16. The product must not be too large so that it cannot be hung on a wall

17. The product must not be too heavy to put strain and stress on the materials which could damage them over time.

18. The product must be safe to use and should not hurt the user when taking cameras out.

19. The product should be finished off well with no sharp edges or wooden edges that have not been sanded down
20. It must be made to the highest possible quality so that the client will be satisfied with the product.

21. It must have high quality materials which are supplied by trusted and good suppliers

22. It must be able to be manufactured with energy efficient processes.

23. Even though the product will be one off, batch production should still be considered.

24. The budget of this product according to my 2 interviews with both clients would be about £350

25. It must be fully functional for another 10 years after I have created it.

26. It must consider the uses and applications of more sustainable materials such as birch-plywood and acrylic
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i This is the Cutting List - where I will be listing out all of the materials that I will be using and also dimensions of them. This will also be according to the final design and development. i
I PART | COMPONENT MATERIAL NUMBER OF [LENGTH (mm) | WIDTH (mm) | HEIGHT FINISH I
(mm)
[ |8 Outer Ring Semi-circles Birch-plywood & Flexi-plywood 2 Danish Oil + Wax |
1 11. 1.5mm thin Birch plywood sheets | Birch Plywood 2 1885 200 15 Danish Oil + Wax I
i i
i 1.2. 6mm Flexi plywood sheets Flexi-plywood 1 1885 200 6 Danish Oil + Wax i
I 2. Inner Ring Semi-circles Birch-plywood & Flexi-plywood 2 Danish Oil + Wax I
1 2.1 1.5mm thin Birch plywood sheets | Birch Plywood 3 1260 200 15 Danish Oil + Wax 1
i i
0 2.2. 6mm Flexi plywood sheets Flexi-plywood 2 1260 200 6 Danish Oil + Wax 0
I 3. Outer Ring dividers Birch Plywood 13 835 200 5 Danish Oil + Wax I
i i
0 4, Inner Ring Dividers Birch Plywood 4 191 200 15 Danish Oil + Wax 0
. Small Panels for Inner Ring Dividers irc W00 anis il + Wax
5 Il Panels f Ring Divid Birch Plywood 4 15 50 15 Danish Oil + W
i : : 1
6. Steel Rod Mild Steel 1 Radius - 6 210 -
i i
| 7. Acrylic Sheet - Front Acrylic (transparent) 1 Radius - 312 |6 - Self Finishing |
1 i
I 8. MDF sheet - Back Medium fibre density board (MDF) |1 Radius - 312 6 - Oil and Waxing I
l ——. I
9. Sliding Patio Door Lock Stock standard part 1 - - - -
i i
| The Cutting list that I have produced is not |
composed of many materials. The main part of
Ithe product will be made of Birch-Plywood and [
there is only one main part which is the sheet at I
the front of the project, the acrylic sheet. MDF
| will also be used for the backboard of the prod- i
uct and some mild steel will be used as well as
stock standard component parts. i
The Picture on the right shows the entire project |
as one with the acrylic sheet at the front being
J| rotatable and will fit into each slot of the cam- |
eras well, allowing access to the cameras. The
Lock will be placed in between the openings of i
the acrylic sheets, this will stop the sheet from |

rotating and become lockable.

r_______________________;'____-' ___________________
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This Production Plan shows the processes and steps which i will follow and how long it will fake. Safety for me and others are important so I have listed all the nessary precautions.

STAGE PART & MATERIAL PROCESS EQUIPMENT TIME QUALITY CONTROL PERSONAL SAFETY SAFETY OF OTHERS
(MINUTES)
Outer Styrofoam building blocks and | Cutting out and making a former | Bandsaw, Sanding paper and block 90 Check that the measurements are correct and Wear apron and goggles Make sure people stay clear of
Circle sheets out of the styrofoam accurate Fingers away from the Blade machine
(1a) When cutting on bandsaw, cut on the waste side of
the line
(2X) 1.5mm thin Birch plywood | Cutting out the wooden strips Bandsaw 20 When cutting on bandsaw, cut on the waste side of | Wear apron and goggles Make sure people stay clear of
(1b) sheets with extra lengths the line Fingers away from the Blade machine
6mm Flexi plywood sheets
Gluing each layer together PVA wood Glue and Painbrush 15 Make sure that the glue is not spilling out and don't | Do not get lots of glue on the fingers | --
(1c) put too little glue, but a good amount
Taping all the layers together Masking Tape 5 Tape the middle of the layers tightly, keeping them | -- -
(1d) and bending over the former together
Put into Bag press and vacuum Bag press, Lamination kit 900 Make sure that the bag press is not underneath the | -- --
(1e) out the air - Lamination wood, making the product inaccurate
Mark and drill holes for the Pencil, Bradawl, Pillar Drill 30 Check that the hole is centred in the block Wear apron and goggles Make sure people stay clear of
1f) screws to attach to outer panels Mark and Bradaw! correctly machine
Inner Styrofoam building blocks and | Cutting out and making a former | Bandsaw, Sanding paper and block 90 Check that the measurements are correct and Wear apron and goggles Make sure people stay clear of
Circle sheets out of the styrofoam accurate machine
(2a) When cutting on bandsaw, cut on the waste side of
the line
(3X) 1.5mm thin Birch plywood | Cutting out the wooden strips Bandsaw 20 When cutting on bandsaw, cut on the waste side of | Wear apron and goggles Make sure people stay clear of
(2b) sheets with extra lengths the line Fingers away from the Blade machine
(2X) 6mm Flexi plywood
sheets
Gluing each layer together PVA wood Glue and Painbrush 15 Make sure that the glue is not spilling out and don't | Do not get lots of glue on the fingers | --
(2¢) put too little glue, but a good amount
Taping all the layers together Masking Tape 5 Tape the middle of the layers tightly, keeping them | -- --
(2d) and bending over the former together
Put into Bag press and vacuum Bag press, Lamination kit 900 Make sure that the bag press is not underneath the | -- -
(2e) out the air - Lamination wood, making the product inaccurate
Mark and drill holes for the Pencil, Bradawl, Pillar Drill 30 Check that the hole is centred in the block Wear apron and goggles Make sure people stay clear of
(2f) screws to attach fo inner ring Mark and Bradawl! correctly machine
Inner ring | (4X)Birch-Plywood panels Cut out each individual panel af- [ Pencil, Ruler, Bandsaw 60 When cutting on bandsaw, cut on the waste side of | Wear apron and goggles Make sure people stay clear of
Panels ter marking them out on a larger the line Fingers away from the Blade machine
(3a) sheet
Mark and drill holes for the Pencil, Bradawl, Pillar Drill 30 Bradawl a large enough hole but not too big Wear apron and goggles Make sure people stay clear of
(3b) screws to attach to outer ring No fingers in the red zone of the drill machine
Small (4X) Birch Plywood blocks Smaller blocks need to be cut out | Pencil, Ruler, Bandsaw 15 Make measurements correctly and accurately Wear apron and goggles Make sure people stay clear of
Blocks for after being marked out When cutting on bandsaw, cut on the waste side of | Fingers away from the Blade machine
Tnner Ring the line
Dividers
(4a)
Blocks are bradawled and then Bradawl, Pillar drill (6.5mm drill bit) 25 Bradawl well and make sure that the drilled hole is | Wear apron and goggles Make sure people stay clear of
(4b) drilled on the pillar drill all the in the centre of the wood machine
way through from the top
Blocks are then glued onto the PVA glue and Masking tape 15 Tape tightly and make sure the glue is not spilling -- --
(4c) panels and taped up, then left to out

dry
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I This Production Plan shows the processes and steps which i will follow and how long it will fake. Safety for me and others are important so I have listed all the nessary precautions.
STAGE PART & MATERIAL PROCESS EQUIPMENT TIME QUALITY CONTROL PERSONAL SAFETY SAFETY OF OTHERS
i (MINUTES)
I Outer Ring | (13X) Panels of Birch plywood | Marked out on a sheet of birch | Pencil, Ruler 25 Make sure the markings are accurate and account Wear apron and goggles --
dividers plywood for the thickness of materials when nessesary
i (50)
Cut out on the bandsaw Bandsaw 40 Cut on the waste side of the line and go slowly for | Wear apron and goggles Make sure people stay clear of
I (5b) accuracy machine
| Mark and drill holes for the Pencil, Bradawl, Pillar Drill 45 Mark and Bradaw! correctly and drill in the centre | Wear apron and goggles Make sure people stay clear of
(5¢) screws to attach to outer ring of the wood and on the mark machine
|| steel Rod | 6mm steel rod Parralell turn the rod to get Centre Lathe 60 make sure that the dimensions are checked cor- Wear apron and goggles Make sure people stay clear of
(6a) different thicknesses rectly and the metal's diameter is correct with a machine
I (Turning between centres) micrometer or other tools
Acrylic Acrylic sheet (radius 312mm) [ Mark out the openings for slots | Marker, Ruler 30 Mark out correctly and accurately -- -
J| Sheet - of the cameras
Front
L7
Drill a small hole and cut out the | Hand Drill, Coping Saw 60 Drill the hole slowly so the acrylic doesn't crack
j 7o) opening slots Use the Coping saw carefully and slowly again
| Drill a hole in the middle of the | Hand Drill, 6mm Drill bit 15 Drill the hole slowly so the acrylic doesn't crack Wear apron and goggles Make sure people stay clear of
(7¢c) sheet machine
Drill hole in-between openings Hand Drill 10 Drill the hole slowly so the acrylic doesn't crack Wear apron and goggles Make sure people stay clear of
I (7d) for cameras slots for the lock machine
I MDF sheet | MDF sheet (radius 312mm) Cut out the sheet after marking | Tenon Saw, or other saws, Pencil 25 Mark out accurately Wear apron and goggles When using the Saw, check there
- Back out RRuler Cut from a line for the Tenon saw and keep check- aren't people around you who will
i (8a) ing if I am on track bump into you
Sliding Stock Standard component Attach the lock to the Acrylic Screwdriver 5 Make sure the pilot hole drilled is far down enough | -- --
| Patio Door | Part Lock sheet and screw it in and don't force the screw down
Lock
I (9q)
Sanding All wooden parts Sanding them down and making Sand Paper/Machine 120 Take time with the sanding paper and machine, don't | Wear apron and goggles if using the Make sure people stay clear of
I (10a) them smooth take too much material of f machine machine
0| Finishes All component parts that are | Apply an Oil layer Danish Oil 45 Apply a thin layer and don't use too much oil Gloves, Apron Don't get oil on others
I (11a) wood Apply it to every corner and area
All component parts that are | Wax layer and wiping down af- Wax, Iron Wool, Cloth 45 Apply evenly everywhere and wipe down with the Gloves, Apron Don't get wax on others
I (11b) wood terwards cloth gently
| Gluing and | MDF backboard Glue the Outer rings to the MDF | PVA glue 20 Spread the glue evenly and around the parts well Wear apron and goggles don't get glue everywhere
assembly | Outer Rings backboard
0| (120)
0 (13X) Outer ring panels Attach all the outer panels to Screws and Screwdriver 30 Make sure the pilot hole drilled is far down enough | -- --
(12b) the outer ring and don't force the screw down
I Inner Rings Attach inner rings to the outer | Screws and screwdriver 30 Make sure the pilot hole drilled is far down enough | -- --
I (12¢) ring panels and don't force the screw down
| Steel Rod and Acrylic sheet Attach the Steel rod and Acrylic | - 5 -- --
(12d) sheet onto the product
| TOTAL 2875
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GANTT CHART - This Gantt Chart will illustrate a schedule of production that I will follow to manufacture my working prototype, It includes deadlines and Quality control points as well as other details.
Stage Task Week 1 Week 2 Week 3 Week 4 Week 5 Week 6
No. Days Days Days Days Days Days
3 5 1 2 |3 4 5 1 2 3 4 5 1 2 3 4 5 1 2 |3 4 5 1 2 3 4 5

Make Styrofoam former

Cut wooden strips

Key Colour:

Glue Layers Work Time - 1 hour per box

Quality Control - 1 hour/box

Tape and form Layers

Bag press and Laminate Ensure that the edges and dimensions are very accurate Spare time - 1 hour per box

Finish Outer Rings completely by: 1 Feb 2017 Deadline

Mark and drill holes

Make Styrofoam former

Cut wooden strips

Glue Layers

Tape and form Layers

Bag press and Laminate Ensure that the edges and dimensions are very accurate

Finish Outer Rings completely by: 9 Feb 2017

Make sure Panel dimensions are checked and accurate

Mark and drill holes Use spare time to check the rings for accuracy

Mark and cut panels

Mark and drill holes

Cut small blocks

Bradawl and Drill holes
Glued and taped to panel Finish Inner Panels by: 12 Feb 2017

Mark out on sheet

Cut out on Bandsaw

Mark and drill holes Finish Inner and outer panels by: 15 Feb 2017
6 Turn on Centre Lathe Use a micrometer to check the dimensions are right
7 Mark out Openings

Drill and cut out opening

Drill hole in centre

Drill Hole for Lock

Mark and cut out (back)

Attach lock to acrylic Finish All Acrylic sheet processes by: 27 Mar 2017

Sand components down

10
11

Apply Danish oil Make sure that the oil is completely dry before Waxing

Wax and wipe down

Be ready to assemble by: 2017

W
i@l lvcliegl Rock ol o lo-g o2 Rwl K@ vl o= o2 H@l oed I K@Y livel o=g ook i Resl Hesll Rwh @Y fivvl lo-gl oo ) Resl Rwl K@) vl o2

12 Glue outer rings stable Check all component parts are finished completely
Attach outer panels Project
Attach inner rings Completed by
- 8 Mar 2017
Attach Acrylic and rod
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ring as the datum side and have sanded it down so that it put one above the other. This is to see if both sides are  allow me to have the correct dimensions for the width of
is flat. Here in the photo you can see that I have put that matching. Because the top piece has a datum edge which the product being 20cm excluding the width of the MDF

KEY:

i &= &= = = = = = S S S S S S S S S S S S S S 'S S ' .- S "S- - - - - - N N N N N N N N N NN E =
r 1
i i
i i
i i
1 i
i i
i i
i i
i i
i i
i , i
B  Here I am starting to work on the Outer rings of my Here you can see me sanding the edge of the semi-ring.  Here I have gotten some help to bend a piece of thin Here I have asked for help from a trained teacher to i
product. I have taken the first half of the ring and sanded The most coarse piece of sand paper that I could find is MDF around the inside of my product. This will allow  help me cut the large outer ring of the product. I have
1 one side of it down so that it is smooth and I can the 40P sandpaper. This was especially useful for getting me to mark out the 20cm line correctly. This line will ~ taken 2 photos, one to show that the ring is larger than I
i . This will ensure that the entire rid of the glue after the lamination. After that [ have used help me cut out the product better on the bandsaw which the bandsaw and that the curve will be relatively diffi- i
ring will be all the way around. I have tried some 60P to make it . I have also checked that it  may not be able to do because of the size of the product cult to cut out because we will have to keep the blade
B to clamp the semi-ring in the vice which you can see, I ~ was flat against the table by putting the edge face down. being larger than the bandsaw, which I might need help at all times. The second pho- i
i have taken two from a technician. I have ensured to use a to shows this, i
i i
i i
1 i
i i
i i
| = i
i 1
i i
i i
The Picture above shows the product
i : .
AT e which has been finished on CAD software l
1 In this photo, I have marked out one side of the outer Here I have taken both pieces of the outer ring and Here I am cutting the second outer ring part. This will I
i

B side against the table to .1 is completely flat and has been confirmed, I will be able board at the back and the Acrylic sheet in the front. This Red: Tools and Materials [
i have even pushed down on sides of the outer ring and  to and creating the 2nd ~ will also allow me to have cut the oversize part down BLUE: Processes

because there is no rocking in the part on the table, datum side for my second outer ring part. This will mean using a much easier method than I would have thought Green: Safety 1
| . both pieces will join together well and be flat on the of previously. Safety precautions include an apron and I
same surface. goggles that will protect my eyes.
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me to mark out circles of certain diameters that [ would
like. This device has been thought of by my teacher and which I have marked out the radius of
he has showed me the way by using pins and a strip of
wood to mark out the circle. By doing this, I can now set-
up my outer rings which have been cut to width but not
length yet and see whether or not they fit well and

1

——& D
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; PR
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1 This picture is mainly showing the lamination process
I of my inner ring former being done.

A2 Manufacturing E.P.LLee  Uppingham School: 25176

. I will leave this to set
overnight and up to 24 hours.

A2 Commercial Design - Camera Cabinet

___ N ~omy

1% e

Here I am using a hand made compass which will allow Here is the follow up picture to the picture before, show- Here I am making my Lamination former for my inner
ing the two outer rings being put onto the sheet of MDF  ring mainly by cutting and also some sanding down.

i
Ll e % Sy B Ay,

As you can see, the former is smaller and of a radius of
20cm. I have stacked 3 of these together on top of each
and marked out lines  other to create the width of 30cm for my 20cm that 1

in which cutting the Laminate would be suitable to later need. I have also allowed for extra length on the bottom
join the two pieces to create the outer frame of my entire I have also

project. worn a safety mask whilst sanding to limit inhaling.

Here I have taken the lamination out of the mould and Here I am using a thin piece of MDF to line out the

because there is quite a lot of excess glue, I have taken points around the curve which are 20cm from the datum
a chisel as well as a mallet to try to remove lots of the  line. I have also which
excess glue easily and so that I will not have to means that it is stable and I can safely mark out the

sand the glue down later on as it is more difficult than  inside part which will allow me to cut it on the bandsaw

sanding the wood. I have made sure that my fingers are much easier. I have tried to find a piece of MDF which is

not below the chisel when i did this as well as tried not and i wouldn’t be able to
to accidentally chisel the wood away. bend it around the curve

Here I am using some PVA wood glue on top of some

layers of birch plywood veneers as well as flexi-ply-

woods to create a lamination sheet of width 16.5mm.

This will be bent over my blue former and I will tape
it up well so that the product will be a nice circle after
lamination.

The Picture above shows the product
which has been finished completely

KEY:
Red: Tools and Materials
BLUE: Processes
Green: Safety
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B Here I am using the machine sander which is a hand held  Here I have marked out different measurements and I~ Here I am using a to make sure that the lam-  Here you can see me drilling the holes into the wood
version to sand down one of the edges. | have found that ~ will be bradawling 2 small holes in the middle of the  ination has been clamped into the vice at a good angle.  at the position where I have previously bradawled it.
this machine is hard to operate because it shakes a lot wood that]  This will also allow me to drill the holes for the dowels  If you look closely, I have put some tape on the drill
and also I must not make the machine accidentally tilted  have used to base all my markings. This bradawling  at a 90 degree angle. I am wanting to join the two sides  bit for the 6mm drill bit because it will give me a
so that it will This would cause lots of  will allow me to drill in the centre of the  of the semi circles with dowels on the end as well as , allowing me to have a pro-
B splinters. | have worn safety goggles for this and also put wood. The bradawling has been relatively hard because screws from the backside of the MDF backboard so that  truding dowel that I can use to join the 2 semi-circles.
a bag in the exhaust pipe place to collect the sawdust.  the centre line in my lamination is much harder than the the rings are secure and stable. I have made sure that the
1 sides of it, making the bradawl move sideways.
I : | ;
i
i
i
i
i
i
i
i
i The Picture above shows the product
. _d - which has been finished completely
b After drilling the hole, I have used 6mm dowel locator [ have made a small mistake in the second photo as  Next I have glued all the dowels into the slots that
pins to line up the other semi-circle. This will allow me T have accidentally drilled the hole slightly to the I have drilled previously and flipped them upside KEY:
to accurately line up and join the two semi-circles which = gjde. This means that the joint will be less effective ~ down so that the dowel is getting pushed into the '

Red: Tools and Materials
BLUE: Processes
Green: Safety

B will in turn allow me to have a fuller circle and a better
looking and . Because I have drilled the
i hole for 6mm dowels, I can only use the 6mm dowel
i locator pins which will fit well and give me a pin point
on the second semi-circle.

and also not flush. Therefore, slot by the weight of the lamination. I have done
this for all 4 pieces so that the gluing process will be
. This will be better for strong and I will be able to join these pieces togeth-
me as the hole will be more central. er well at a later stage for further making.
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B Here I have shown the progress I have made to my client Here I am using a ruler to line up the middle of the MDF  In this next picture, I am drilling holes into the back-

and she have given me some backboard to the edge of my circle where my outer ring board MDF because this will allow me to join the back-
which were generally good. This has allowed me to con- will be located. I have then board with the outer ring. These screws will go into the
fidently continue with me production. At this stage I have . These markings will then Edge of the outer ring which will be the outer structure

completed joining the dowels into the sides of the rings  be bradawled in the centre where it will be lined up and of the product mainly completed. I have drilled a Clear-
I which will allow me to join them together at some degree joined to the Outer ring part using 1 inch No. 6 screws. ance hole using the 4mm drill bit for the No. 6 screws. I
of strength for eventual flat-pack joining in the future. I have ensured that the angle has been accurately meas- have also to stop the MDF at
ured by a 360 degree protractor. the back splitting and tried to drill completely

Here I have completed the drilling of the Outer ring as  In photo 1, I am using a ruler to identify the diameter across I have joined up 3 pieces of the separating panels
well as the Inner ring which has taken me slightly longer  the circle and I have also used a tri-square to help me line i between the rings. As you can see, I have tried to

as attaching the inner ring whilst having the outer ring ~ Up the centre point on the circle and the certain points on the make them as close as perfect to line up against both

I attached was slightly harder to do. In the photo, I have inner circle’s edge as well as the outer circle’s edge. This is . ..
used an sy because I am starting to separate the space between both rings rings well. I have also asked the technician to cut

| into 13 slots for the smaller cameras. Photo 2 - drilling the Out 13 identical panels which I will sand down indi-
. I have also . L .
Ut a piece of flexi-nlv where the metal part of the belt ig  10€ into each separating panel so that T can join the panel vidually to fit each allotted slot. This will require me
1°? topmake sure it Py P and the MDF backboard. Again using no.6 screws. to mark each panel and assign it to its own slot.

r__________'_ ____________________________________

After drilling the holes into the Backboard, I have
countersunk each hole so that the no. 6 screws will fit
in well. Here in the photo I have also started to line up

some of the holes to the holes drilled into the outer ring
which were pilot holes of 2.5mm. | have screwed two
screws in at either end so that all the other holes in the

MDF line up with the Backboard, allowing me to brad-

awl and through the MDF.

-~

The Picture above shows the product
which has been finished completely

KEY:
Red: Tools and Materials
BLUE: Processes
Green: Safety
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I have then gone back to the basic camera and Here I am sanding each individual piece down to fit the [ have completed all the outer ring to inner ring separat-  After seeing that the model that I had made fit well, I
slots which vary in size depending on where it is - due ing panels. I have also taken the model that [ have made  have decided that the next step was to join the model
This has been done because being charged whilst being in  to the rings not being 100% perfectly circular.  have  which is the inner ring divider panels and put it into the to the MDF backboard. I have decided to use the same
the product is one of the key things that my product has to ensure that I  middle. Because the model was to actual size, the model screws so again, [ have drilled 4mm clearance holes for
to be able to do. This has also proven to be very useful have not taken too much off at once. I have also worn an fit very well and the rod could go through quite well. As  the Model to be joined. I will also have to put the rod
because I had initially thought about making 15 slots but Apron as well as safety goggles to protect myself. I have you can also see, the orange belt has come back. I have  through all the pieces and join them individually be-
after finding out that there isn’t enough space for 15,1  also made sure that the extraction has been switched on  used it to while attaching the 13 cause that will ensure that they will definitely fit inside

have had to . so that not too much wood dust is collected around me. separating panels so that they are slightly looser. later on.
T e » e J— 1 l LT I

The Picture above shows the product
which has been finished completely

3 . E .I ; . _’L' . n - N " In.@ y 2 * . el ALY II; . g = %
I have decided that the outer panels need to be secured to  Here I am making progress on my Steel rod which will Here I am doing the other part of my steel rod. I am

the outer ring. In the first picture I am using a engineers be the axel of rotation for my entire product. I have creating what is called a 6mm collar grub which is
square to mark a line that has been taken from the centre decided to put a 50mm diameter brass 6mm thick circle 3 bit that will go through the top of my rod and will

KEY:

Red: Tools and Materials

of the circle and I have marked 25 mm down. There I which will be tapped from the inside allowingme to 3110w me to
have bradawled the mark there and drilled 2 holes, one  screw it onto the rod. Here I am showing a picture of The brass BLUE: Processes
clearance hole through the ring (4mm) and a pilot hole facing of the material on the centre lathe to clean it up as Green: Safety

part will have a hole through the side as well for a
4mm grub screw to tighten the part to the rod nicely.

(2.5mm) through the panel. This will well as doing an accurate tapping in the middle, utilizing
and there will be smaller gaps between semi-circles the drill bit slot to slowly push the tap in
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through, allowing a tight fit onto the rod from the side. nut that goes on the top of the steel rod. am cutting the circle on the bandsaw. Safety - goggles.

'l

Because I have finished the MDF panel for my back- ~ As I have finished making the steel rod parts, I have decided ~As I have finished most of the wooden component parts,
board, I will have to finish it using some danish oil as ~ to submerge the brass end bit into the wood, which means [ have started to oil the component parts, In this time, I
g . . p p
well as some woodwax later on. In this step, My teacher ~that I will need to cuta S0mm hole on the backside of my  haye oiled 2 inner panels as well as 6 outer panels which
is helping me sand this part down quickly by usinga ~ MDF board. Because of this, I am using a router and [ have 1 haye sanded down completely and oiled individually.
larger belt sander which is faced downwards. Unfortu- had to make ajig which a,_teCh,mCIan helped me with, gmd,mg I will also have to repeat this process for the outer and
. . me to cut this out as the jig will need to account for the bit | . . .
nately I am not allowed to use this machine as I am not . . inner rings as well as the other boards in the product.
N . am using. In the 2nd photo, I am routing and I have ensured )
well trained enough, so he has had to do this for me to I have made sure to wear gloves and wipe down any

. ; that wood dust is being extracted so that it doesn’t affect me. ] .
increase the speed of my production. excess glue using a white cloth.

=
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In the last 2 stages, I have been developing my steel rod. These two pictures are made from solidworks designs  After the steel rod’s development, I have started to finish Here | have measured some cables that will go in the
These are the parts that [ will be making to suit my rod that I have done to illustrate the way the I intend to the backboard of my product, the MDF part. In the first backside of the product so that the small cameras can be

which will allow me to change my steel rod design. This is the back part of the photo I am using a dowel and a pencil to mark out equal charged whilst being stored in the product. I have decid-
. The top photo is a Collar ~ rod with a tapped base which is screwed onto the rod.  distance from the outer ring which will be the line that ed to use 15mm forstner and therefore I have marked out
grub which I will be using with a 6mm hole in the mid-  This will allow for it to have a and make the I will cut to. This means that the circle will be slightly holes near the outer edge of the product and drilled these
dle. There will also be another hole on the side where Base it . The Bass will be  larger than the outer ring which will make the holes on the Pillar drill. This will allow charging to be
the grub screws (4mm) example in the 2nd photo, will fit made of brass as is the Collar grub or the Grub Screw . In photo 2 I better and also easier as the

The Picture above shows the product
which has been finished completely

KEY:
Red: Tools and Materials
BLUE: Processes
Green: Safety
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component parts using some steel wool to rub the wax having finished each individual component part. Here in ~ of my product - the Acrylic sheet. This circular sheet
in and then rubbing it off by using a piece of white cloth. the photo I am attaching the inner ring dividing panels  has been ordered in and I have to cut some holes in the

-

Mehoby Cotbs #E for

Here I have made some batons for the product to be Here one of my technicians is screwing some batons onto After the batons have been put up, I have put the prod-

hung on the wall. If you can look closer, the top baton  the wall using some special drill bits. He has also used some uct up without the acrylic sheet to see how it looks
has a spirit levels to make sure that the batons are level, which in  wjthout it. As you can see, the product looks quite good
N turn will my : - We and has filled up the majority of the space width-wise.
ave put some bin liner on the bottom where all the dust will This means that the space has been used and

collect from drilling into the wall to make sure that the dust

i These batons will also help the product to be securely . therefore the camera slots are
can be removed later on easily. The

| fastened onto the wall meaning the product will not easi- . After this, I have removed the protection
ly come off unless the screws are taken off. sheet on the acrylic and put it on to finish the product.

After the oiling stage, I have continued to wax all the =~ Here I am assembling the entire product together after Here [ am preparing the last functioning component part ~ After cutting the acrylic sheet out, I will need to coun-
tersink the screw holes for the lock to sit flush on the
surface of my product. Hence, one of my technicians

Using more wax than needed is not much of a problem  to the MDF backboard which is the main part to hold  sheet using the laser cutter so that there are holes in there have brought in his own countersink machine which has
here as the . For safety  all the pieces together. This will allow me to get a allowing me to access the cameras. In the first picture,
against the smell of the wax and how hard it is to get off itisat. I I have put the acrylic sheet in the laser cutter and the
clothing, I have worn some gloves as well as an apron to also used the second picture is the result of the cutting, it

protect myself and my clothing

a depth stop as well as a base which would mean that
the countersunk hole would be
the acrylic sheet. I have used this for 3 holes which are
the screw holes for the lock.

The Picture above shows the product
which has been finished completely

KEY:
Red: Tools and Materials
BLUE: Processes
Green: Safety
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Testing Against the Specification
IPurpose

1. It must provide an easily accessible, safe, and efficient solution for the storage, and borrowing of cameras. This would also mean creating
Ia way of locking the cameras up and making sure that people will have to take responsibility for borrowing a camera.

Form
IZ. It must allow the cameras to be easily slotted into the individual slots provided by the storage device. This would also mean it should not

hurt the user whilst storing or borrowing the cameras.

I3. It must be able to store the cameras with enough space as well as fitting charging cable and the 3 larger individual SLR Nikon Cameras
as requested by my clients.

IF unction
4. It must provide an individual slot for each individual camera as well as 3 larger slots for the SLR Nikon cameras.

IS. It must be able to provide a path for cables in order to charge the individual cameras when they are back into their slots.

6. It must provide 15 slots for Buttery cards so that the person borrowing the camera can be identified. 12 for smaller cameras and 3 for the

SLR Nikon cameras as mentioned by my client Nel during the interview.

User Requirements
I7 . It must be easily accessible so that the user can take the cameras out and borrow them with some efficiency and ease.

8. It must have a slot large enough so that the ergonomics of the hand will be considered and will not hurt the user when they are retrieving

the camera.

9. It must have a cover which can be closed and locked when the cameras will not be used anymore for safe storage.

IPerformance Requirements

10. It must be able to hold up the weight of all the cameras if the product is to be hanging on the wall.

Ill. It must have a way to charge all the cameras once they are put back into their individual slots as requested from my client Nel

12. It must have spaces for buttery cards so that the borrower can be identified as requested from my client Nel as well.

Materials and Components

13. It must not be too heavy so that the product has too much weight and strain on the materials because it will be hanging on the wall as
Imy client has said as general points during an interview.

14. It must use and consider using more sustainable materials such as woods like birch plywood so that there is minimal environmental
Iimpact and materials that can be recycled or reused should be considered even more. Acrylic could also be used because it can be reused as
Iwell as recycled. Metals can also be fine as they can be melted and recycled quite easily. Using Brass and Mild Steel are good options for

Metals.

15. It must have well finished materials especially if it was to be a wood such as birch plywood so that the product will be more durable. If

plastics are used, I will probably use acrylic as it can be recycled by melting in an oven and then remaking into a different shape.

Size and Weight
I16. The product must not be too large so that it cannot be hung on a wall if being hung on a wall is the method I have chosen. Wall size

limits me to 70cm wide and 90 cm long.

I17. The product must not be too heavy to put strain and stress on the materials which could damage them over time.

If the product exceeds 20kg then it may reduce the life span of the product.

Safety

18. The product must be safe to use and should not hurt the user when taking cameras out.

I19. The product should be finished off well with no sharp edges or wooden edges that have not been sanded down so that splinters do not
become a problem for the client and people/students that will be using it.
lg Juality

20. It must be made to the highest possible quality so that the client will be satisfied with the product.

I21. It must have high quality materials which are supplied by trusted and good suppliers to enable the product to be made out of good mate-
rials which therefore means higher general quality.

Scale of Production

22. It must be able to be manufactured with energy efficient processes.

I23. Even though the product will be one off, batch production should still be considered.

Cost
I24. The budget of this product according to my 2 interviews with both clients would be about £350 because my clients have had a range

of £150 to £500 which I think £350 would be quite a good middle point for the cost of the product. This figure will be excluding all labour
Icosts and energy costs which would include machines.

Sustainability
IZS. It must be fully functional for another 10 years after I have created it. This is to ensure that the quality of the product will be high and

this will also ensure customer satisfaction and also because the amount of money they are willing to spend is quite high.

I26. It must consider the uses and applications of more sustainable materials such as birch-plywood and acrylic which could be reused or
recycled should be considered even more so that there is as little impact on the environment as possible. This will mean that I should try to
Iﬁnd materials that can be reused and recycled such as most woods and most plastics. Recycling metals is also possible but the process takes
much more energy and therefore is still not as good for the environment. As mentioned, the 4 R’s should be thought about and considered

Icarefully when choosing materials and thinking about the end of life circumstances.

A2 Commercial Design - Camera Cabinet
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1. My product does provide an easily accessible safe storing option for the cameras. But, making sure that the people take
responsibility would be a slight difficulty as I have not created a buttery card slot for identifying the borrower.

2. The product does allow the cameras to be easily slotted in as well as being safe to use, and not hurting the user whilst they
are storing the cameras due to well finished component parts with no sharp edges.

3. The product does provide enough storage space for each camera as well as charging cable for the smaller cameras. The 3
larger SLR Nikon cameras also have their own position in the product.

4. The product does provide an individual slot for each camera as well as slots for the larger cameras.

5. The cables do have a path that has been provided so that the smaller cameras can be charged whilst being in their storage
unit. Larger cameras do no have a charging station as they are not charged by cables but by removing the battery itself.

6. The product DOES NOT provide slots for buttery cards so that the person can be identified. This has not been considered
and is entirely a fault. However, there have been modifications in the sheets afterwards to provide an easy fix to this problem.
7. The product is easily accessible and is efficient when transferring the cameras from different positions.

8. The product allows large enough slots for each camera as well as proving hand space and ergonomics of the hand have been
considered and they will not get hurt as there is plenty of space to retrieve the cameras from their slots.

9. The product does have an Acrylic sheet which acts as a cover to keep the cameras safely stored away as it also has a lock.
10. The product is capable of holding the weight of all the cameras as well as it’s own weight thanks to some strong batons and
the batons on the back of the product.

11. The method of charging is through cables running at the back of the product and into each individual slots. After the prod-
uct has been finished, I have asked Nel about this point and she has agreed that it has been done to a good standard.

12. Buttery cards have not been installed but there is a modification that can be added on at a later date if required.

13. The product is not too heavy which means the stress on the materials and the screws as well as the batons are not as great.
14. The product does consider more sustainable materials as I have used mainly woods in my product. Birch plywood and
Flexi-plywood have been used which can be recycled easily. Other materials include Brass and Mild steel which can also be
reused in the future. The acrylic that I have used is still in a large sheet so it can be reused in the future.

15. All my wooden component parts have been oiled down and waxed and therefore finished properly meaning it is safe to use.
The acrylic that I have used is also self finishing which is very helpful.

16. The product’s dimensions match the provided space which is very useful as it is just large enough to fill the gap. The posi-
tion of the product is also at a medium level to the eye so that many students can also access it easily. The actual size is 32.5cm
diameter and is a circular shape

17. The product’s weight is not too heavy to exceed 20kg to put much strain and stress in the materials.

18. The product is very safe to use as all component esp. Wood have been finished well and are smooth with no sharp edges.
19. The wood has been oiled and waxed and have been checked for any sharp edges and splinters coming out of the wood.
Such things have been removed during the sanding process.

20. The product’s quality has been checked at many times within the production stages as I have done some quality control
checks regularly. This has helped me maintain a high quality within my production and kept my processes accurate so that the
end product is of a high quality.

21. The product has been made from good quality materials ordered by the school and I believe that the supplier of these mate-
rials are quite trustworthy as we have been ordering from them for quite a while now.

22. The product has been manufactured with efficient processes, and steps that could be done quicker whilst keeping the ac-
curacy have been done. Otherwise, processes which control the quality of the product such as sanding down, have been done
fully so that the product is still kept to a very high standard.

23. The product’s batch production and industry potential has been considered and many of the machines and processes can be
repeated and copied into the actual processes that one would use in industry to create this product there.

24. The budget of my product would have been about £200-215 and the most expensive component being the acrylic sheet
cost £30. This has been within my range and I am quite pleased with the overall cost of the product. The cost has been lowered
or kept to a lower standard because many of the component parts were not ordered in but made by me, Such parts include the
steel rod and it’s brass component parts which could have been bought (Grub screw nut) but because I have made them on the
centre lathe, the overall cost was slightly lower. However, the product’s price is still high because it is a one off product, so if it
were to be made in industry in batch production, the product’s material cost would be lower still.

25. The product will be fully functional to up to 10 years in my opinion. This is because the product has been finished off well
to a high standard. Faults in the material can be fixed over time when they are spotted and the acrylic sheet that has been laser
cut can be recut again using the same template. This means parts are replaceable.

26. The material’s impact to the environment has been carefully considered (and 4 R’s) and that I why I have tried not to use
any materials that I would not need - such as incorporating my model into my actual product by making the models full size.
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Testing Against the Production Plan
|

STAGE PART & MATERIAL PROCESS EQUIPMENT TIME QUALITY CONTROL PERSONAL SAFETY SAFETY OF OTHERS
(MINUTES)
MDF sheet | MDF sheet (radius 312mm) Cut out the sheet after marking | Tenon Saw, or other saws, Pencil 25 Mark out accurately Wear apron and goggles When using the Saw, check there
1 Back out Ruler Cut from a line for the Tenon saw and keep check- aren't people around you who will
(8a) ing if T am on track bump into you
JJ| Gluing and | MDF backboard Glue the Outer rings to the MDF | PVA glue 20 Spread the glue evenly and around the parts well Wear apron and goggles don't get glue everywhere
assembly | Outer Rings backboard
I (12a)

IAlteration to Stage 12a Edit to 8a
During the Manufacture of my prototype, I have changed one stage slightly and therefore A small change to the MDF's history throughout the process, is that I have been work-
didn't follow the production plan exactly. Stage 12a is where initially I wrote that I would ing on the MDF backboard quite a lot during other processes because it is very good for

Bbe doing the gluing of the Outer ring to the MDF backboard, but because I would like this joining 2 or more difference components together to see if the holes were drilled cor-
product to be assembled and have the option to be a flat-pack, I have not glued anything in rectly or other factors . Therefore a small change

Ithe entire process. Not gluing the product together also allowed me to assemble the product to part 8a would be the fact that MDF backboard was being worked on throughout the

leasier in parts because I could work on the MDF backboard easier on its own as well as the project, aiding compatibility between parts.
other parts that would be attached to both the MDF backboard as well as the Outer rings ~ As you can see from the picture on the right hand side, This shows all the marking out

Bsimultancously. and holes that I have drilled on the Backboard as I have continued through my processes
Having a flat-pack option is also very good for industrial production in the future if my to make sure that all my pieces are joining together as I wanted them to initially. Drilling |

Iproduct was to be taken there because it gives the clients the option of assembling it at and marking out these holes as we go is very useful because it

lhome or buying the product already assembled. This means that the flexibility will increase

customer’s choice in the product that they are buying and may even increase the

| , Alteration to design: Steel Rod
If Glue were to be used, it would make the product more stable as well as make it more
Biurable because of the added strength of the glue, but my decision for a non-glue flat-pack Initially, I have not thought as much about how the parts would be held together hori- 4
IdeSign’ I think is quite justified. zontally. Therefore I have had to think of a way to stop the Acrylic sheet from detaching §
Alteration to design : Acrylic Sheet itself from the product, and I wanted to join this with the back MDF backboard. There-

i fore I have added a brass pad to the back MDF backboard by simply tapping and dieing
The initial design of the Acrylic sheet had one flaw in it. It was the fact that the strength of the brass pad and the steel rod respectively, to create a strong horizontal base. Then I

Ithe acrylic between the two holes in the sheet, would be much weaker and therefore reduce have created a hollow Brass part with a grub hole + screw in it so that it can be tight-
the life span of the acrylic sheet, therefore I have made a revised version of this and with ~ ened onto the steel rod at distance. This allows me to secure the Acrylic sheet as well as

the help of a technician, we have cut the final design out on the laser cutter. find an easy way to make it detachable.

BFrom the pictures below, you can see that the modified design has the two holes for the The first picture on the right shows the base of the product. This hole has been routered
larger and smaller camera compartments to be , this out so that my brass bit on the back end of my steel rod will fit well. The reason the hole

I within the acrylic as there are no thinner bits that may be prone to snapping in the doesn’t seem to fit is because this was a

Jfuture. This therefore allows the product to be more durable. The first picture shows the . The second photo shows the
cutting of the acrylic sheet on the laser cutter using a MDF template. Grub screw nut being produced and cut off the end of a hexagonal rod.

= Conclusion
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The production plan has been very useful in the stages of production and manufacture of my product because as you can see, there hasn’t been

much modification to the production plan but there have been slight modifications across the component parts that will help the product devel-

op into a . These modifications have been very useful and have come from ideas when making the product as 1

well as criticism and discussion amongst the clients and the technicians and teachers.

Within the original production plan, The which was quite surprising to me. The only factor ||

that I could really not account for is the difference in component parts and this is because I could not predict the new design for the product’s

component parts. This means that I could not account for the time needed to create the modified products such as the Brass disk and the Brass

Grub screw nut for the Steel rod alone. These two processes required me to do some turning on the centre lathe. The new design for the Acryl-

ic sheet also required some attention to detail such as the angle of separation between the two holes and the position of the hole of the lock as
well as the position of the screws that will attach the lock to the acrylic sheet which have all been cut out by the .
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Client Feedback “Aims of | Testlng
| . Does the device work |
. Ease of Camera storage and retrieval
i e e ] : : . Ease of charging the cameras i
I : meressions of the Sinkshed protctyps . Locking Mechanism works I
0 —'l"- s L'-J'J:lqp A -'!._4 1 e ,I-:‘-.-! by e The Sdgrmuocl gesl o3 . gzﬁigznc;lfeszryhc |
thaplaged” at T “let gr! et o azeass. f fovke LA Conclusion from External Testing
: gpal "J"_ ] asd ke Lol aeral” po heAidgas  Aopgdedr acdd  Lowhedgporseiy . The cameras do fit well and can be stored as well as retrieved quite easily as there is enough hand room for l
| E’-‘ Lierah i read .I'_J_.-l ey That Mg Gaugona ok Loell  Led Tt 1 your hand to fit inside and still move. This is thanks to the ergonomics research that I have done regarding he hand |
beupebapad] ded Tla __-..,.,..-_,_.- 1 5 Mead _ adoypeacad ‘1!: o width and more. ‘ ‘ . .
i cdnga : A faes 15 ,II"::k_-.._'.'_.-J,.-; ttadd ez ! . The product does provide a practical, easily accessible and fun way of cameras storage compared to the old |
A product which was much more bland. The spinning Acrylic sheet provides an extra fun and interactive method of
l Do sy Tea) this prod et wiauld Be an improsemest on so e Sermest produoct and sby? camera retrieval. I
| wlen e A % AT £ : 3 . The cameras can be locked away safely including the larger cameras due to the well fitted acrylic sheet |
i i 28 o ke gapl of b 5 2 . Dimensions of the product are quite accurate to the size that was available filling up quite a lot of the space
| r_;Jr_.- ea at o goaaw  Thad e bause  ovaddable ) e which meant the product has maximised its size as a circular product |
0 - J'“L"'-I.-.--'..-I'-I| LE  dadada betlar 4n Rareyo :--.1 e locdeal Al H . Attaching the device to the Batons does not take long and you do not have to hold the product up for long as 0
el Ty e Wi Al o Al aesl S <l - you can rest it on the slanted top batons. The weight of the product is also not too heavy allowing the product to be
| A hung nicely on the wall. The added weight of the cameras when in the product will still not have much effect on the |
product as the baton's strength is good and the backboard is holding the entire project together.
| . “The acrylic spins really smoothly' was a comment made by a teacher regarding the lockable acrylic sheet. I |
0 Does the protalvee Lackle all the reguirements 1hat b needs ws? have ensured to put cork pads beneath the acrylic so it not only doesn't scratch the acrylic, but the acrylic will also Iunl
smoother.
i _-':l"::.j_,_-. Lol Y. O& odarnid Saa l!.-!.-:] = N ™ ) I i I-'_|1_|L,L|_J' . Another comment: '"What an upgrade' from a 3rd member of the Art/DT department showed that the product |
ed Logisodw o 711 leete, gty oty el ey has been made to a good quality and that the design is quite aesthetic overall.
| RIS L e :: g B el Client’s Suggested Improvements |
0 ¥ d e s . One key thing that My clients have suggested is the fact that there should be slots for the buttery cards to be i
placed. This is a large problem as it was part of the specification and has not be dealt with at all. Even though I have
| suggested a modification later on, This still does mean that there are no methods to identify the person who borrowed ||
the cameras and therefore does not fulfil all the specification points.
i Arg thana ang sodifcatioes pou would ke bo see made? . Miss Hallam also suggested that the handle could be improved as the handle at the moment is not that promi- |
I i : " g nent and a better handle would provide for an ‘easy grip’. This means that my handle at the moment is not as easy to i
‘_‘.Iﬂ_.&;-h.g-.-{pu: N Iiﬂl"-uu ; Yeued bl wime LA e A ,;;:._.,,.-_,g..-lI use as | wish because maybe the grip is not sufficient for the acrylic sheet to be spun well.
| Qs b1 __4.._.,._& w AR O ALas Tt | L . One last improvement that could be made is that the cables could have an area where they are grouped up and
Aj b acts as one large bundle of cables. This would mean that the cables would look less messy and this would improve the
| 1:{'""-. ﬁﬁﬂ" overall aesthetics of the product, meaning the entire area would also look more clean and tidy. The cables are also not
i long enough to plug into the USB slots where the cables would be plugged in, this means that new cables would need
to be ordered but this cost is not too high and is acceptable. More cables would also have to be installed because there
| are currently more camera slots than there are cables, meaning more cables will need to be bought anyway. |
| In the picture on the left, my secondary ~

External Testing

My Completed product (Camera Storage device) has been brought up to the intended area that it should be put up
in. This camera storage device is used quite often, maybe even daily as the pupils of the school will always need the

Bcameras to do parts of their Art projects. As a result, The product will be used very often and will need to provide

Isimple access to the students. The product has been screwed onto some batons which have been attached to the wall.
The top baton also has a slant in it to allow it clip onto the Top baton on the wall which also has the same slant. Both

my clients have given some critical feedback which will help me improve my device as well as give me a better idea

of what to notice for next time I plan a project.

client Miss Hallam is inspecting the prod-

uct as well as using it to see the function-

@ ality of the product. Overall, she is very

\ pleased with the product and thinks it is a
& large improvement to the last one.

=5 In the picture on the right, You can see
my product being up in the intended
& arca and the main features are also
shown as the front is transparent.

r - \ [ e
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Client Feedback 2 o T
IMy Primary Client, Nel was present on the day that I have put the product up and she has now seen the new product
in the staff room and has given some comments. Throughout the manufacture of the product, I have shown Nel my
design and prototype during the production a few times, which has helped me in getting better ideas as well as giv-
Bing her a better idea of how the product is going and if there are any things that she would like added. In general, she
has been impressed with the product during the manufacture up until the end product.
IOne key thing that she has mentioned is that there are no buttery card slots which is a main problem as the product
gras intended to have this in the beginning. Therefore this is a point where I can definitely improve on.

IBclow is the questionnaire I gave to Nel after she had studied the finished prototype and has given some feedback
regarding the product.

IFrom the questionaire, I think that she likes the design aesthetically but mainly focuses on the lack of the buttery
card slot as it was one of the main points that I was required to address. Hopefully with the modification that I will

propose later on, this can be solved an incorporated if need be. Above:
Above: Here you can see my primary client Nel using the lock on the acrylic [}
This photo shows the layout of the batons in the sheet as the handle to spin the sheet itself, accessing different cameras

back of my product. There are 2 main batons that by spinning it to different positions. One problem that I have identi-
are attached to my product and there is a third baton fied with the acrylic sheet is that the weight is not evenly distributed 0

oo which is placed on the wall below my top baton meaning that if it is not locked in place, it will want to spin naturally
Wit e poear fimt imeresions of the Snished probatype® which allows my top baton to rest on top of the to a place of equilibrium. This also means that when trying to access
E‘-ﬁ-‘-'l—tj lave 1l g 'ﬂp._ Hﬂll._ fosl. o The existing baton on the wall, making it easier to load certain cameras, the sheet may spin slightly, making it harder to get
. the camera out of the slot. This is why I have added a few Cork pads [
. Iso h .. . : .
coLi *E..:I.'D.-"ﬁ_ﬂd.- ol o lias, 'E'.L-.I., e Ny -X- | L my P .roduct and p l.lt iton the wall. We have also had on the inside of the acrylic sheet, these cork pads will stop the acrylic
-y Y fo drill new holes into the conorete to allow these from scratching as well as increase the friction, stopping it from spin- |
L LN ] N -
Brviourier  getoh ploa 5 ga Awldo batons to be fitted well. ning itself. (Picture 2)

ard. SPect  frona plodkier

Left: 1
Here in the photo to the far left, you can see that all the cables ||
are not very organised and that they are just dangling from

i cach individual slot. This is firstly not as aesthetically pleasing

| and also it is quite messy as it is literally all over the place.

. Therefore in the second picture, Nel has grouped up these ca-

| bles and made it into one strand of cables. This could be a pos- ||
sible problem as the cables are different lengths, meaning that
they may not reach the charging point altogether. After discus-
sion with Nel, she has suggested to buy some new longer cable

Loz e Feel bk product soiid Be an impresveman os pour cumant prodost atd sy
Yes , oS Tnadiovessat . I can. e locksd

e obidtar.

Orw bme progcbype {eckbe sl the requireme s thai it resgs o7 e which will mean that this problem would be solved.
Yes . M) - L':hit} Cowievc 1 b Lalare Pra P— ——
b B E"_-_'_‘_:I r L5 & ahads ol g bzd M ThlS picture shows 'the posi- = A
o tion of the product in the staff =
-ﬂ#‘}!-u-x = L I i room. The product stands out iy e

and fits the allotted space that
has been provided well.
Right:

Here I have also had some
other pupils test the product |
in which the main feedback is —*
gl 'The sheet spins really smooth-
ly', concluding that the cork

fire share erp modBicatione pou amolsl Bee o ses mada ¥

Hﬂn?ﬁ;fuaﬁhrﬁw o lilg s
e frraesh  Eoocha al Py ST,

ﬂ
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EVlden-ce of product in use

1. This photo on the left shows a front on view of the
product put into place already. From this, you can see that
the product is just wide enough to fill the space that has
been provided from the Green Safety equipment and signs
¢~ as well as the white board on the left. Within the prod-
=8 uct itself, [ have also put some cameras into the device
.~ as well as attach all the cables we could find and thread
- them through from behind. The product was then locked
1; - up and it was clearly seen that the cameras that have been
lg | stored away could not be accessed easily. As the design
& 2 K is intended, 12 cameras can be placed and combined, the
| 13th slot along with the 4th slot of the larger cameras are
_ left empty. This allows for the product to be locked in that
| position where no cameras can be taken, hence a secure
storage system. Here you can see that in action, this
allows the locking mechanism to work well. This tested
the Lock functionality, the ability for the product to hold
these cameras, and if it the product was a good size. All of

[

A

I2. By placing the product's weight on the top

baton where there is a slight incline, most of the

horizontal forces are negligible and the Camera
Bstorage device is easily secured onto the wall.

The wall batons are very strong as the screws into
Ithe wall are much longer than any on my prod-

uct, so the main problem would be if the batons

withstand the weight. The test to see whether the
Bweight of the product is an issue has been jpassed,

as the product still functions completely fine since
Ithe weight is not overwhelming.

I3. This photo shows some different
lpeople using the product. I mainly
want to test the weight of the acrylic
Bsheet which generates the spin, making Nl
Ilt potentially harder to retrieve or store !Jr '
the product. This is because the sheet :
will rotate onto your hand whilst it is
still inside, taking the camera, which
Bmakes it more uncomfortable. After
consideration, I must give this testing
Ipoint a fall as the acrylic sheet does
in fact have enough friction due to the
cork pads and doesn’t spin on its own
Bmuch. Even though the spin is not too
serious, it still affects how the product
Iis used and the functionality of it. (Pic-
Jtures of teachers/ client and pupils)

=
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A2 Product Use Evidence

4. ThlS photo shows the prod-
uct before it has been put on
the wall. It clearly shows that
the product can be removed
very easily by removing a few
screws and this allows the
device to be easily worked on
if it needs any repairs or has
suffered any external damage
that needs to be fixed. This
test involves the ability to
work on the product after it
has been completed and I give
it a pass.

5. Aesthetically, I think that the product is
very good, and I have received comments
regarding how this product looks more pro-
fessional than the one before. This means
that more people are likely to come and
look at the product, which also means that
using the product will also be more satis-
fying and fun as the product does involve
movement of the acrylic sheet to retrieve
the cameras. Therefore Aesthetics - IPags

6. This picture shows the product without
the acrylic sheet put on it. Here you can see
that the circular shape has been done to a
good quality and the spaces for each cam-
era are quite equal. This means that all the
cameras can be put into every slot without
problem Spacing for each slot test - [Pag$

7. When putting the cables through the back of the product, I have drilled a
hole on the backside of the Backboard which means that even with a thick-

er wire in the future, it can be changed easily by just putting the new wires
through the hole when you take the product off the wall. This charging is

very simple as it has been shown to the people who have attempted this, the ||
- cable can be pulled slightly longer through the product and there is suffi-

~ cient space to plug the cable into the camera and then slot the camera back.

I have also attempted to charge the cameras within the product and found it
relatively simple and easy to do. So with longer cables in the future - test for
charging cameras is passed [
8. For the acrylic sheet, the holes that [ have cut out using the laser cutter
have been slightly small. This test is to see whether the holes were too small i
_ in which the ergonomics of the hand and the usability of the smaller cam-

era slots has been affected. Here in the photo to the left, one of the pupils is
testing this by putting his hand perpendicular to the way it normally should i
be when retrieving a camera. As you can see, the hand does not fit in width
wise and therefore I must give this point a fiafll Improvements could be 1
easily made by making the hole slightly wider which will solve this probleml
very directly.
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IRaw materials:

My product is mainly made out of Birch Plywood which make up the main outer and inner frames, the batons, and
the separating panels within each of those frames. Other materials used included Flexi-plywood, Mild steel for the

Irod, Brass for the back lock and the front grub nut, MDF for the Backboard, Acrylic for the cover sheet and plenty

Iof stock standard component parts such as the screws.

Birch plywood is a man made plywood but is normally not used again in its finished state or even the panels will not
JJbe used as there are holes in them, but they can be shredded down and turned into MDF which can be used for many
other applications. The MDF will often be compressed into large sheets which will then be sold back to places such

as my school. Other woods that I might have used such as Flexi-plywood would also undergo this procedure and

Ibe turned into useful MDF or even different densities such as HDF. Mild steel has a melting point of 1510 degrees
Celsius if it is pure mild steel. Mild steel is a very common material that is used in a lot of engineering as well as

JJin many other applications. This can be melted down in large batches of unused mild steel and recasted into other
things such as more rods of different sizes. The limited amount of Brass can also be melted down and reused as it
has a melting point of 940 degrees Celsius which is even lower than mild steel which means that recycling this metal
will be even better and even easier to recycle. Acrylic is also easy to recycle as there is still a relatively large sheet
unused within my cover and therefore other shapes can be cut out, if not it can be melted down and remoulded.

JIf my product was to go into commercial production I would try to ensure that the Material that I have used came
from good quality memufactmrens as well as the origin of the materials coming from good backgrounds. It would
also be ideal if the product’s materials were coming from a recycled source, which would be much more sustaina-
ble to the environment as there will be less virgin materials being extracted which means less energy is dedicated
into mining these resources. To possibly reduce the amount of resources that the product I could possibly reduce the

Jthickness of my separating panels or even use thinner flexi-plywood to do my lamination, but that would come at the
risk of overall product strength.

Manufacture (Processes Used):
JFor my product, the main processes I have used are Wood lamination for the rings, Centre lathe for the brass parts,
and laser cutting for the front acrylic sheet. I have tried to use the most efficient and minimal waste producing pro-
Bcesses that would also give me a high quality end product. This will imitate the production method in industry and
Itherefore mean that this process will be as efficient as it can be.

JEven though in industry, the processes used may be slightly different to school machines, I think that processes such
as my Wood lamination for my rings will still be needed, but they would probably be done in batches if my product

Bwas to be batch produced. However, one change would be the linking up of machines and CNC machinery which
would allow the production of my product to be less labour intensive as it would be just created by machines. For

Iexample, CNC machinery could drill out all the holes in the backboard and assemble each other wooden piece at

Jo time, funnelling all the parts into one, but being all controlled by machines. Laser cutting is an industrial process
already but when it is for batch production and controlled by a program, it can run efficiently for 24 hours a day.

Distribution:

IThe Camera storage device that [ have manufactured is a one off prototype made for a specific client using job pro-
duction. This product has been delivered upstairs and into the intended area by hand as the distance wasn't too great.
This also proves that the product can be moved short distances by hand quite easily.

i
If my working prototype was to be mass produced, this delivery system would not work as the distance may vary

Iacross the entire of the UK. The standard parcel sizes in UK is 'Medium Parcels (not exceeding Length 61cm x
Width 46¢cm x Depth 46¢cm)’ which means that the next size being large, would be more expensive to distribute.
Therefore a method of distribution could be to hire a delivery company to deliver it to the clients directly. Anoth-

Ber option is to deliver it via couriers which will place the product on pallets measuring 1200x1000mm which will

Iﬁt one of my products on at a time. This would be shipped at a relatively low cost, but may also take more time to
deliver.
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One way to reduce the delivery time is to deliver to retailers beforehand, and have the clients buy the product them- 0
selves in these shops, this works particularly well because my product has been designed to have a flat pack option in |
mind, hence no gluing has been involved. This flat pack could be assembled by either the customer or by the retailer

or even have the option kept open for the client to decide. If flat pack was the option of delivery, it would save space |
within each box meaning there would be less trips necessary for the truck to drive, reducing greenhouse gasses'
emissions. Another method of reducing this delivery time is by possibly working with a high speed delivery company 0
which uses trains that run on a tight schedule to deliver the products to different storage branches. And from the stor-
age branches, the product can be driven to the respective homes a lot quicker as the distance by car is much less than
the distance by train, increasing the speed and efficiency.

Use of the Product:

Having tried out my Product in the space intended with the clients, I can say that my design and functionality of the
product is of a high standard, as well as being relatively aesthetically pleasing. It provides an easily accessible and
easy to use product to store the cameras safely and securely, which these are the main points of my project.

When the product is being used, it is useful to keep in mind that it should be checked once a week for any faults and
any repairs that are needed. If the product is used properly, there should be no problems with the product besides

the fact that the durability may decrease over time due to use of the product as well as the durability of the materials
itself. Woods should also be re-finished again once in a while to maintain the protective layer. As for the Mild steel
rod in the middle, If it starts to deteriorate, a layer of paint finish could work as the finish for the metal. A good thing
about the acrylic sheet is that a circle can be ordered in and because I have cut it once on the laser cutter, we can order
another sheet and put the exact same settings on the laser cutter to cut out the new sheet if anything were to happen

to the existing acrylic now. This makes it easy to replace. Screws should also be checked to see if they are suddenly
loosened, as that can seriously affect the overall strength of the product. |

If the prototype was to be made industrially and on a large scale, lots of the stock standard component parts would i
have to come with spares as they will be part of the flat pack. Because the product also consists of many hard com-
ponent parts to make or replace, I may design the outer frame in more than 2 semicircles but as 4-5 parts because the
advantages of this include: not warping as seriously, it will also be easier to make replacements/spare parts for the ||
flat pack. This is a better way of maintaining the product in case some large problems arise with one of the semicircle
parts. Another way of making sure the product is being used as it should, is putting an instruction manual with the
product, explaining how the product works briefly and also with a cutting list so that any faults in the packaging can I
be checked, and parts can be returned/replaced.

End of Life: l
It is always important to think about the factors that influence the product and how the product also influences the I
environment towards the end of the lifespan of the product.

i

All my components are dry assembled. This means that they can all be taken apart to form a flat pack. The advantage
of this is that all the stock standard component parts can be reused as well as any useful bits such as the mild steel rod
or some of the brass parts. Recycling these metals will be very useful as they can save the environment by not having
to mine more of it. If this was in industry, I would try to ensure that the metals that [ have been using are mainly recy-
cled metals or at least a high percentage of it because this will generate a smaller carbon footprint. As for the Woods ||
(Birch-Plywood + Flexi-plywood) They would have to be shredded down and made into MDF unless the pieces can

be reused under some other circumstances.

I stated in my specification that my product must last around 10 years, and I think that realistically, it would be pos-
sible with more layers of finish and care to the product once in a while, hence I think this prediction is still relatively [
accurate.

E.P.Lee Uppingham School: 25176
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Modifications

IRatchet Wheel Acrylic sheet

lThis idea came after we tested the Acrylic sheet's spinning. Because of the added weight of the lock, the Acrylic
sheet can spin slightly on its own up to a certain point because the weight is imbalanced. This means that whilst

lretrieving cameras, the sheet may spin and gently hit your hand which may be quite annoying after multiple times.
However, because we added comk pads beneath the acrylic sheet, it increased the friction of the spinning and reduced

Ithe self spinning problem. Even so, when the acrylic sheet spins while you are getting some cameras out, you could

Jhold the acrylic sheet in place but that can be slightly annoying.

On the Left, There is a picture 1
showing some ratchet wheels. These
serve the purpose of having teeth
at points where the motion of the ||
wheel needs to be stopped. This is
exactly the type of thing that I am i
proposing if my product were to
have this modification installed. One
minor detail that I would say about [l
this photo is that the size of the
teeth are too large, for my product 1
I would like the teeth and the new |
ratchet wheel which would be the
acrylic sheet to be less visible and |}
i

BTherefore 1 have proposed that a ratchet wheel could be used to limit the movement of the acrylic sheet. For my pro-
ject, a circular type ratchet would have to be used so that the limiting of movement would extend around the entire
circle. If I wanted the acrylic sheet to stop at intervals where the hole of the smaller cameras on the acrylic sheet

lmatches the holes in the wooden components. This would allow the movement of cameras to be much easier and
smoother.

BHowever, this ratchet will increase the amount of friction within the product because the acrylic sheet will be click-
ing into certain slots. This could mean that the acrylic sheet may need to be switched earlier because it may wear

Idown quicker, reducing its life span to maybe 5 years. The ratchet wheel would also limit the movement of spin to

Jonly one direction but in this case, it doesn't matter as much. One more thing to remember if I was to install such a
modification is that the initial stop of the ratchet wheel must line up to the position of the lock as the lock is more

lprecise and therefore all measurements should be based from there.

much more hidden than this one is.
This will allow the product’s main
aesthetics to be unchanged whist

also reducing the health hazard from
having indents/teeth that are too big. |

Buttery card slots Acrylic sheet design modification (Already done) [

One thing that I have not kept in mind is the Buttery card slots. This however can be solved by changing the design of During the production of my Acrylic sheet, I have thought about the overall strength of the product. This allowed me
the separating panels for the 13 cameras. This can be done by drilling a hole in the middle of the pieces and also cut-  to identify one flaw in the design of the acrylic sheet which is the middle section of plastic in between the two holes
ting an indent the size of the buttery cards using the router machine. This would allow the buttery cards to sit well in  to retrieve cameras. This section of the acrylic was much weaker due to the lack of supporting material around it. Thi
the indented hole and also easy to remove by just poking your finger through the hole. However, one minor problem I also meant that the strength decreases and therefore ultimately the durability of the product decreases leading to a

can think of is that towards the top of the device, where the panels are vertical, it may be hard to keep the buttery card lower usability time frame. |
in place, so there might need to be a hinge added to keep the card in place. Therefore, I have changed the design of the acrylic sheet slightly to make it more suitable for using over a longer pe-

riod of time. The aesthetics of it in my opinion is about the same, if not even better but because of the strength bene-

Adding this feature would allow the camera's borrower to be identified so that when cameras go missing, they can be fits, I think that this is a necessary modification.

found by asking the student who has left their buttery card in the device. One Ergonomic note is the size of the aver-
I NEW I OLD

Jage human index finger, Radius of about 2cm would be perfect for putting it through the hole to retrieve the buttery
A2 Commercial Design - Camera Cabinet A2 Modifications E.P.LLee  Uppingham School: 25176  Pg 38 1

card when the person has finished using the camera.
.-----------------------------------------------‘

These Photos show the new developed part
which I could attach to the small camera panel
dividers. This extra part would help the buttery
card fit well with dimentions 8.6mm x 5mm.
The hole would also allow the user to take their
card out after putting it into the tight fit that is
the indented rectangle on the top sheet. the 1st
picture also shows a side view, meaning the
modification would just be put on top of the

existing panel. (1s¢pihoto - Bxampile Cand)
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