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Project Brief

CONTEXT

Users can be a source of inspiration for designers simple techniques can be used such as: Triggering the user (what prompt people to use the
product), interacting with the user’s environment (optimising the product fit into the user context), promoting user customisation (are users
redesigning or changing the product), understanding the intangible attributes of the product (the non obvious attributes that are key in the
user perception of the product i.e. the smell of new in cars), observing the unarticulated user needs (problems that users don’t know can be
solved).

Not all users can however be relied upon as a source of inspiration, indeed, old customers/users have their legacies (infrastructures, ways of
doing business...), design needs the new users with their new requirements and demands. Even amongst new users, finding inspiration can be
a challenging task. Who are theses design-inspiring users? Contrary to ordinary users, who have good usage experience but not necessarily
good technological knowledge, these inspiring users are the leading edge ones at the forefront of usage. Design-inspiring users have needs and
wants that are representative of the majority of the users. They combine a good usage experience with a good technological knowledge, and
are thus ahead of technical experts who do not have usage experience. Extreme users, i.e. obsessive amateurs, on the other hand, are in fact
amateur designers, that can translate their ideas into workable prototypes. Ask users what do they want to achieve with the product rather
than what features they would like it to have!

ASSIGNMENT

The objective of this project is to design artefacts that solve a problem from the user’s perspective. Addressing his/her need(s) clearly and
effectively.

The device should be credible and as such not constrain the user nor hinder him/her. Ideally you will have identified an issue and you will
design an artifact to solve it as show in the previous photos.

You will develop a prototype that need to be at least partially functional and fulfill the same purposes as a final product (i.e. function).
You will need to demonstrate development in the following competencies:

Ideas & Originality: Concepts, Models, Presentations

Usability & Usefulness: Storyboard, Scenario

Design Communication: Deliverables, Presentations

Design Method: Work progress (what and why)

Self Assessment: A short criticism of your work

Reference: http://bsalem.info/Teaching/TDP usercd.html



http://bsalem.info/Teaching/TDP_usercd.html

Project Brief

Jack who lives in Manor Bank came to us with a problem that he had created a solution for, he wanted a way to know when someone opened his cupboard to

prevent anything been stolen from his cupboard. He then cello taped a button to the hob vents, so when his cupboard was opened the button would sound and he
would be alerted.

He told us that the solution he has created could still be improved, because he has no way of knowing if anything had been stolen from his cupboard if he was
outside of the building.

He suggested to us that he prefer for some kind of way to be able to lock his cupboard so he would know nothing could be stolen from his cupboard, but he also
suggested that he would prefer for the device to be hidden so that it would prevent the lock been tampered with.




Research & product analysis of existing similar solutions

From our research we had found that there was no hidden locks for cupboards available on the market, there was only lockable clamps or a lock and key types of
devices available.

We then started researching different types of materials that we could use to make the cupboard lock from, we needed materials that were strong, durable and also
water resistant because of the kitchen environment that it would be in (such as steam, water and other liquids). From research we had gathered that we need a
materials such as steel (Coated in a protective paint) or stainless steel and PVC because they would be strong, durable and water resistant.

References for images:

http://www.pambaboma.com/2013/07/kitchen-cabinets-and-child-safety/

http://www.ironmongerydirect.co.uk/products/locks latches and security/budget and cabinet locks/12735/1 lever straight cupboard lock brass
http://24hourlocksmith.com.au/cabinet locks.htm



http://www.pambaboma.com/2013/07/kitchen-cabinets-and-child-safety/
http://www.ironmongerydirect.co.uk/products/locks_latches_and_security/budget_and_cabinet_locks/12735/1_lever_straight_cupboard_lock_brass
http://24hourlocksmith.com.au/cabinet_locks.htm
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Specification

Initial Specification

We have not yet figured out the potential issues and necessary requirements for, to do so a specification is needed.
This will outline the issues and will help overcome them. | shall do this by highlighting the major parts of my project,
and then state how they are relevant to my product.

Relative Authority to be Consulted

In my project | have to take into consideration the appropriate authorities before putting the locking system into
production, companies like the British Standards institute. The lock must fit the guidelines of the BSI and will hopefully
achieve the BSI kite emblem. The kite it known worldwide and is a symbol of trust, integrity and quality. If the lock is of
a high enough standard to achieve the kite, then the sales of my product might rise.

Performance

It must perform at a high enough standard to gain a good reputation by the people using it. The locking mechanism
must be strong enough to handle any forceful attempts of entry into the cupboard. It also should only be able to only
accept the unique combination, card or key of the owner; therefore the lock can’t be tampered with. Must be easy to
lock and unlock when necessary, minimising the time of the user. For the product to be a success it should reach the
demands of the public; allowing the users products to be safe when using the locking mechanism.

Ergonomics/Anthropometrics

Locking mechanism must be the right size so that it can work well with the user; small enough to be discrete and not
take too much of the cupboard space however big enough to give access to the key easily. If a handle is involved in the
mechanism; the handle must be comfortable in the users hand and fit the correct shape and size.

Maintenance

Depending on the locking system, it may need to be oiled on a regular basis to keep mechanisms moving smoothly and
keeping the possibility of rust to a minimum, if the product rusts it will also weaken the joints, making it more liable to
damage. However this shouldn’t be a major issue because the joints shouldn’t be exposed. If magnetic or electrical
locks are being used, the power source has to be considered. If the lock is powered using an electrical main the fuse
within the product may needed to be changed. However if it's powered using batteries; the batteries will needed to be
changed regularly and the position of the batteries needed to be taken into consideration. If bulbs are used, they may
need to be changed depends on there size; however LED lights are the most suitable as they last longer, much more
durable and are cheap.

Aesthetics
Although it isn’t a priority the lock must be of a certain standard, so that the general public will be attracted to it over
other product. Product should look modern and different, reengineering the idea of a lock; giving the product its own
innovative design and standing out from the rest of the market. Making it distinct and perhaps appealing to more

people within the market.

Materials/Components

The product can be made from a range of materials product; such as a polished metal, polymer or a much more subtle
material like wood. When considering the casing of the material certain things need to be considered when developing
the functionality of the lock such as strength to weight ratio and durability. For instance mild steel is very strong; however
it would weigh a lot, possibly damaging the material the lock is attached too. If possible a combination of materials will be
used adding to the aesthetics. However this isn't very important for a lock, so it will be taken into account once the main
issues have been resolved. Components within the product must also be considered, as they have to be durable and be
able to cope with any attempts at forceful entries.

Production

The initial prototype should be the same quality as the final product; this will give a clear understanding of the most
suitable production method for the locks size and shape. Creating a prototype will clearly showing the most efficient
method as well as improvements which could be made to the system.

Safety
The corners and edges of the lock should be curved or blunt, so that when it comes into contact with the users it keeps

the possibility of injury to a minimum. Any electrical parts should be hidden inside of casing, stopping people from being
electrocuted by any faulty wiring. If lights are used to show whether the door is unlocked or not; they shouldn’t be too
bright to hurt the eyes however bright enough to be seen easily. Because the lock is made of multiple parts, joining
method must be done to a high standard so that the product is smooth and doesn’t have any lose pieces.

Cost

The product must be made to a high standard; however it must still be made of cheap enough materials for a suitable
budget. If my product ends up being created in mass use, the materials must be cheaper so that it is easy to create and
sell. My product would be sold for £10-£30. The ranges between these prices are high, because the price of materials
changes and the price from the manufactures creating the components will change over time as well as improvements of
the technology within the product.

Testing

A range of tests will needed to be carried out on the prototype to check that it is of a suitable standard. This will test if
my product stands up properly compared to the other locks within its target market. Initially the tests will be based on
safety; checking that the electrics, mechanisms and corners are finished to a high standard, this will help to decide
whether the product is safe to use. Secondly functionality must be tested; making sure its simple to use however effective
at completing its job. The final test will be a questionnaire to see if the lock is aesthetically pleasing.
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Product Evaluation

Relative Authority to be Consulted

In my project | have to take into consideration the appropriate authorities before putting the locking system into
production, companies like the British Standards institute. The lock must fit the guidelines of the BSI and will hopefully
achieve the BSI kite emblem. The kite it known worldwide and is a symbol of trust, integrity and quality. If the lock is of
a high enough standard to achieve the kite, then the sales of my product might rise.

Performance

It must perform at a high enough standard to gain a good reputation by the people using it. The locking mechanism
must be strong enough to handle any forceful attempts of entry into the cupboard. It also should only be able to only
accept the unique combination, card or key of the owner; therefore the lock can’t be tampered with. Must be easy to
lock and unlock when necessary, minimising the time of the user. For the product to be a success it should reach the
demands of the public; allowing the users products to be safe when using the locking mechanism.

Ergonomics/Anthropometrics

Locking mechanism must be the right size so that it can work well with the user; small enough to be discrete and not
take too much of the cupboard space however big enough to give access to the key easily. If a handle is involved in the
mechanism; the handle must be comfortable in the users hand and fit the correct shape and size.

Maintenance

Depending on the locking system, it may need to be oiled on a regular basis to keep mechanisms moving smoothly and
keeping the possibility of rust to a minimum, if the product rusts it will also weaken the joints, making it more liable to
damage. However this shouldn’t be a major issue because the joints shouldn’t be exposed. If magnetic or electrical
locks are being used, the power source has to be considered. If the lock is powered using an electrical main the fuse
within the product may needed to be changed. However if it's powered using batteries; the batteries will needed to be
changed regularly and the position of the batteries needed to be taken into consideration. If bulbs are used, they may
need to be changed depends on there size; however LED lights are the most suitable as they last longer, much more
durable and are cheap.

Aesthetics

Although it isn’t a priority the lock must be of a certain standard, so that the general public will be attracted to it over
other product. Product should look modern and different, reengineering the idea of a lock; giving the product its own
innovative design and standing out from the rest of the market. Making it distinct and perhaps appealing to more

people within the market.

Relative Authority to be Consulted

This design will be manufactured using suitable mass or batch production techniques, such as lathing through use of
CAD/CAM or die casting, as well as use high quality materials from organisations holding the BSI Kite symbol too. To
make sure the product is produced to suitable standards regular quality check will have to be done to make sure the
finished product meets the high standards of the BSI and that of our customers.

Performance

The bracket and key of the lock be made from steel so durability should not be an issue there. The bolt of the lock will
be made from aluminium which will be suitably durable for an relatively mild indoor environment. The bolt on this
design will be flush with the bottom surface of the cupboard so unable to move except by the use of the special key the
comes with it. This unique key has an awkward shape unlike any you would normally find about an everyday household
so as to make it difficult to gain entry by using other tools. The flush surface means that it will be nearly impossible to
move the bolt without causing obvious signs of tampering especially since the bolt will be made out of aluminium for
this exact purpose so that if anyone were to tamper with the bolt, obvious scratch marks would appear alerting the
user/ owner of the cupboard.

Ergonomics/Anthropometrics

The locking mechanism is small and discrete but thanks to the key which will work nicely as an extra to a key chain it will
also be easy to operate, the key giving the user the sufficient leverage and grasp to operate the system easily and
effectively whilst not being too obvious when in use.

Maintenance

There is no need for maintenance as this is a very simple design consisting of 3 components; a bolt, a bracket and a key
none of which should ever need maintenance unless tampering occurs or accidental damage, depending on how severe
the lock may need to be replaced.

Aesthetics

This is a hidden design so there will be no outside aesthetics, once inside the cupboard there will be a bracket attached
to the door of the cupboard and the top of the bolt protruding from the base however aesthetics will still not feature a
major role. The fine finish of the aluminium and steel should add a little to the aesthetics however it will still not be a
main focus of this design.



Product Evaluation

Materials/Components

The product can be made from a range of materials product; such as a polished metal, polymer or a much more subtle
material like wood. When considering the casing of the material certain things need to be considered when developing
the functionality of the lock such as strength to weight ratio and durability. For instance mild steel is very strong; however
it would weigh a lot, possibly damaging the material the lock is attached too. If possible a combination of materials will be
used adding to the aesthetics. However this isn't very important for a lock, so it will be taken into account once the main
issues have been resolved. Components within the product must also be considered, as they have to be durable and be
able to cope with any attempts at forceful entries.

Production

The initial prototype should be the same quality as the final product; this will give a clear understanding of the most
suitable production method for the locks size and shape. Creating a prototype will clearly showing the most efficient
method as well as improvements which could be made to the system.

Safety
The corners and edges of the lock should be curved or blunt, so that when it comes into contact with the users it keeps

the possibility of injury to a minimum. Any electrical parts should be hidden inside of casing, stopping people from being
electrocuted by any faulty wiring. If lights are used to show whether the door is unlocked or not; they shouldn’t be too
bright to hurt the eyes however bright enough to be seen easily. Because the lock is made of multiple parts, joining
method must be done to a high standard so that the product is smooth and doesn’t have any lose pieces.

Cost

The product must be made to a high standard; however it must still be made of cheap enough materials for a suitable
budget. If my product ends up being created in mass use, the materials must be cheaper so that it is easy to create and
sell. My product would be sold for £10-£30. The ranges between these prices are high, because the price of materials
changes and the price from the manufactures creating the components will change over time as well as improvements of
the technology within the product.

Testing

A range of tests will needed to be carried out on the prototype to check that it is of a suitable standard. This will test if
my product stands up properly compared to the other locks within its target market. Initially the tests will be based on
safety; checking that the electrics, mechanisms and corners are finished to a high standard, this will help to decide
whether the product is safe to use. Secondly functionality must be tested; making sure its simple to use however effective
at completing its job. The final test will be a questionnaire to see if the lock is aesthetically pleasing.

Materials/Components

The Bracket will be made of thin sheets of steel, since they are only thin sheets then weight will not be an issue however
it will need to be strong which is why | believe steel to be a suitable material for this component. The same applies to the
Key, parts will be thin and delicate if made of weaker materials therefore steel will also be appropriate here since this is
also a small component. The bolt needs to be strong but | have chosen to make it out of aluminium as it is a much softer
material than steel and would show up any signs of forced entry/ tampering quite clearly whilst also being strong enough
to hold any potential thieves at bay.

Production

| believe die casting will be most suitable for bolt and key whilst stamping will be more efficient for the bracket, the
bracket, since it is a common and simple component could even be ordered in in bulk from an outside company saving on
production and set up costs.

Safety
The bracket has curved edges to prevent any accidental cut or scraps. The key has a cap to protect the key as well as the

user from potential damage or harm. The Bolt has curved edges and is flush with the underside of the cupboard. There
are no sharp corners upon which a user may accidentally hurt themselves.

Cost

The initial set up costs would be high to set up the processes for the manufacture of the bolt and key but the brackets can
be ordered in in bulk saving on set up and production cost. Once up and running the total cost per unit should be no more
than £5 to produce meaning the locking system can then be sold on at a fairly cheap price allowing it to keep up with
other locking system designs.

Testing
| believe the best way to test this idea would be to first test each components individual strength and see where, if any,

the weaknesses lie. Then to place a £5 note inside and ask someone to open the cupboard, if they can open it without
showing any obvious signs of tampering, whilst using a selection of tools found about the house we provide, they can
keep the £5 note.
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Product Evaluation

Relative Authority to be Consulted

In my project | have to take into consideration the appropriate authorities before putting the locking system into
production, companies like the British Standards institute. The lock must fit the guidelines of the BSI and will hopefully
achieve the BSI kite emblem. The kite it known worldwide and is a symbol of trust, integrity and quality. If the lock is of
a high enough standard to achieve the kite, then the sales of my product might rise.

Performance

It must perform at a high enough standard to gain a good reputation by the people using it. The locking mechanism
must be strong enough to handle any forceful attempts of entry into the cupboard. It also should only be able to only
accept the unique combination, card or key of the owner; therefore the lock can’t be tampered with. Must be easy to
lock and unlock when necessary, minimising the time of the user. For the product to be a success it should reach the
demands of the public; allowing the users products to be safe when using the locking mechanism.

Ergonomics/Anthropometrics

Locking mechanism must be the right size so that it can work well with the user; small enough to be discrete and not
take too much of the cupboard space however big enough to give access to the key easily. If a handle is involved in the
mechanism; the handle must be comfortable in the users hand and fit the correct shape and size.

Maintenance

Depending on the locking system, it may need to be oiled on a regular basis to keep mechanisms moving smoothly and
keeping the possibility of rust to a minimum, if the product rusts it will also weaken the joints, making it more liable to
damage. However this shouldn’t be a major issue because the joints shouldn’t be exposed. If magnetic or electrical
locks are being used, the power source has to be considered. If the lock is powered using an electrical main the fuse
within the product may needed to be changed. However if it's powered using batteries; the batteries will needed to be
changed regularly and the position of the batteries needed to be taken into consideration. If bulbs are used, they may
need to be changed depends on there size; however LED lights are the most suitable as they last longer, much more
durable and are cheap.

Aesthetics

Although it isn’t a priority the lock must be of a certain standard, so that the general public will be attracted to it over
other product. Product should look modern and different, reengineering the idea of a lock; giving the product its own
innovative design and standing out from the rest of the market. Making it distinct and perhaps appealing to more

people within the market.

Relative Authority to be Consulted

Our design will be manufactured using suitable ‘one off’ production techniques because it is been designed for our chosen user,
techniques such as CAD/CAM to produce the handle, supporting bracket, locking bracket, locking arm and custom locking washer.
Another technique that will be used will be injection moulding; this will be used to produce the casing of the product. Other parts
that are required such as the screws, bolts, washer and spring will be bought in, this is because it will be easier and more
economically viable compared to manufacturing the parts ourselves because of the high start-up costs that are involved e.g.
machinery, equipment and trained employees. As well as using high quality materials for our design, we will also implement key
quality checks throughout the manufacturing process to ensure that the final product meets all of the suitable standards of BSI, so it
will hopefully achieve the BSI kite emblem, thus increasing turnover due to the high quality of the product.

Performance

The handle, screws, bolts, locking bracket and locking arm will all be made from stainless steel to ensure that the product doesn’t
rust due to the grease, liquids, steam etc... that can be found in kitchens through the air and also through the user e.g. as the user
interacts with the product, if any grease or liquids are found on their hands this could cause the product to rust if the metal isn’t
protected. The design will include two supporting brackets that will be located in both of the corners at the top of the cupboard
door, this will help prevent the design from causing any stress to the hinges which could damage them, on the cupboard because of
the interactions of the user with the product requiring them to pull the handle upwards to unlock and allow them entry to the
cupboard. The design is simple, time effective and safe, only requiring the user to simply pull the handle upwards to unlock the
cupboard, requiring a minimal amount of time to unlock, doesn’t require them to use a key to unlock it and is safe to use due to the
fact that the locking mechanism in encased by a plastic case and the locking arm, locking bracket and handle don’t have any sharp
edges that could injure the user. The design also automatically locks because of the spring been attached to the custom locking
washer, so once the user and pulled the handle upwards it will then automatically return to its original position. If any other people
apart from the user try to gain entry to the cupboard without knowing how to unlock it, it will be impossible to unlock it e.g. using a
crowbar. If an attempt is made at forcing entry to the cupboard, the marks left by the forced entry will alert the user that someone
has tampered with the cupboard and product.

Ergonomics/Anthropometrics

The locking mechanism is small, discrete and is partly enclosed within a plastic casing and doesn’t take up a huge amount of space
within the cupboard. The handle in the design is comfortable for the user to hold and fit in their hand due to the handle been
smooth and doesn’t include any sharp edges that could cause the user any discomfort or injury. The product when installed will be
unnoticeable, apart from the slightly bigger handle mounts.

Maintenance

Due to the fact that the parts of our product will be made from metal will be created using stainless steel eliminates the potential
that the product could rust, so the product can’t be weakened by the environment that it will be implemented into. Yearly
maintenance includes removing the case and bracket by undoing the screws, and re greasing the moving washers that are found
underneath the bolts attached to the bracket, because over time the grease can begin to disappear from the areas that it has been
applied to and not allow the handle to move up and down smoothly. Every 2-5 years involves removing the case and bracket by
undoing the screws then checking the spring to see if it needs to be replaced, because overtime the spring can become less effective
and not return to its original shape. If our product is correctly maintained we give it a life expectancy of 7-10 years.

Aesthetics

Our design is hidden inside the cupboard apart from the redesigned handle that will be included in our design. The only aesthetic
changes to the handle are that it has slightly longer mounted bases to cover up the holes that need to be cut in the door to allow for
the handle to move up and down. Our product looks modern due to the handle been made from stainless steel and it is an
innovative idea standing out from handle cupboard locks that are available on the market.



Product Evaluation

Materials/Components

The product can be made from a range of materials product; such as a polished metal, polymer or a much more subtle
material like wood. When considering the casing of the material certain things need to be considered when developing
the functionality of the lock such as strength to weight ratio and durability. For instance mild steel is very strong; however
it would weigh a lot, possibly damaging the material the lock is attached too. If possible a combination of materials will be
used adding to the aesthetics. However this isn't very important for a lock, so it will be taken into account once the main
issues have been resolved. Components within the product must also be considered, as they have to be durable and be
able to cope with any attempts at forceful entries.

Production

The initial prototype should be the same quality as the final product; this will give a clear understanding of the most
suitable production method for the locks size and shape. Creating a prototype will clearly showing the most efficient
method as well as improvements which could be made to the system.

Safety
The corners and edges of the lock should be curved or blunt, so that when it comes into contact with the users it keeps

the possibility of injury to a minimum. Any electrical parts should be hidden inside of casing, stopping people from being
electrocuted by any faulty wiring. If lights are used to show whether the door is unlocked or not; they shouldn’t be too
bright to hurt the eyes however bright enough to be seen easily. Because the lock is made of multiple parts, joining
method must be done to a high standard so that the product is smooth and doesn’t have any lose pieces.

Cost

The product must be made to a high standard; however it must still be made of cheap enough materials for a suitable
budget. If my product ends up being created in mass use, the materials must be cheaper so that it is easy to create and
sell. My product would be sold for £10-£30. The ranges between these prices are high, because the price of materials
changes and the price from the manufactures creating the components will change over time as well as improvements of
the technology within the product.

Testing

A range of tests will needed to be carried out on the prototype to check that it is of a suitable standard. This will test if
my product stands up properly compared to the other locks within its target market. Initially the tests will be based on
safety; checking that the electrics, mechanisms and corners are finished to a high standard, this will help to decide
whether the product is safe to use. Secondly functionality must be tested; making sure its simple to use however effective
at completing its job. The final test will be a questionnaire to see if the lock is aesthetically pleasing.

Materials/Components

The bracket, locking bracket, locking arm and custom locking washer will be made from thin sheets of stainless steel, this will mean
that they are lightweight but also strong enough to withstand any attempts of forced entry. The plastic casing could be made from
polypropylene because it is a tough material with good tensile strength and inertness toward acids, alkalis and solvents; it also has a
very low density and is light weight. It is commonly found in toys and household goods. Another plastic material that we could use to
make our casing could be PVC because it is durable, long lasting material that comes in rigid states, it is also has inherent flame
retardant, and chemical resistant. These two materials are perfect to use to make a case for our design, and they can both be made by
using an injection moulding machine. Other parts that are required such as the screws, bolts, washer and spring will be bought in, this
is because it will be easier and more economically viable compared to manufacturing the parts ourselves because of the high start-up
costs that are involved e.g. machinery, equipment and trained employees. They will all still be made from stainless steel to prevent
them from rusting and still retain strength to prevent anyone forcing entry to the cupboard. Using stainless steel, PVC/Polypropylene
are all durable enough to meet our life expectancy for the product.

Production

To manufacture our design we will use the following techniques; to manufacture the parts that are made from stainless steel CAD/CAM
manufacturing technique will be used because this process (although more expensive compared to other manufacturing techniques)
gives a higher level of precision and accuracy compared to other manufacturing methods. To manufacture the parts that are made
from plastic such as the casing, injection moulding manufacturing technique because (although potentially more expensive compared
to other manufacturing techniques) it gives a greater accuracy and more variation compared to other manufacturing techniques, and
also allows me to manufacture the shell using the chosen type of plastic.

Safety

All the component parts in our design will have curved edges to prevent any potential harm to the user e.g. cuts, scratches etc... All of
the locking mechanism will be covered by the plastic case so the user can’t harm themselves. The design doesn’t require the user to
put any limbs near any areas which could potentially trap them e.g. trapped fingers. The product will be secure once it has been
installed apart from the moveable handle, so this will eliminate any harm to the user.

Cost

Our product will be made from high quality materials such as stainless steel and PVC/Polypropylene, and we estimate the product to
cost between £20-£30 to be made as a ‘one off” product. If mass production was to be used, we estimate each individual product to
cost between £5-£13 to be made, which would provide a significant saving to production costs due to materials and parts to be bought
in at a much cheaper price and because of the machining costs been reduced because of higher volumes.

Testing
The first test that we would carry out on our product would be to test the safety of the product and whether anything could hurt the

user or anyone else within the vicinity, things such as sharp edges and places where limbs could potentially get trapped etc... The
second test that we would carry out would on our product would be to install it into its environment, then ask the members of the flat
whether they can see any change in the kitchen within a day. This test will help find out how effectively the product has been hidden
and if it is noticeable. The third test that we would carry out on our product would be to install it onto a cupboard and give each
member of the flat 10 minutes to try and open the cupboard without showing any obvious signs of tampering on the cupboard. This
test would tell us how effective our locking design is, whether it is strong or weak, and also how difficult it is for other people/’s to
unlock the cupboard without been told the correct way to open it. The final test would be to ask each member of the flat to complete a
guestionnaire about our product to see whether it is aesthetically pleasing, this would help tell us whether we have created an
aesthetically pleasing product.
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Product Evaluation

Relative Authority to be Consulted

In my project | have to take into consideration the appropriate authorities before putting the locking system into
production, companies like the British Standards institute. The lock must fit the guidelines of the BSI and will hopefully
achieve the BSI kite emblem. The kite it known worldwide and is a symbol of trust, integrity and quality. If the lock is of
a high enough standard to achieve the kite, then the sales of my product might rise.

Performance

It must perform at a high enough standard to gain a good reputation by the people using it. The locking mechanism
must be strong enough to handle any forceful attempts of entry into the cupboard. It also should only be able to only
accept the unique combination, card or key of the owner; therefore the lock can’t be tampered with. Must be easy to
lock and unlock when necessary, minimising the time of the user. For the product to be a success it should reach the
demands of the public; allowing the users products to be safe when using the locking mechanism.

Ergonomics/Anthropometrics

Locking mechanism must be the right size so that it can work well with the user; small enough to be discrete and not
take too much of the cupboard space however big enough to give access to the key easily. If a handle is involved in the
mechanism; the handle must be comfortable in the users hand and fit the correct shape and size.

Maintenance

Depending on the locking system, it may need to be oiled on a regular basis to keep mechanisms moving smoothly and
keeping the possibility of rust to a minimum, if the product rusts it will also weaken the joints, making it more liable to
damage. However this shouldn’t be a major issue because the joints shouldn’t be exposed. If magnetic or electrical
locks are being used, the power source has to be considered. If the lock is powered using an electrical main the fuse
within the product may needed to be changed. However if it's powered using batteries; the batteries will needed to be
changed regularly and the position of the batteries needed to be taken into consideration. If bulbs are used, they may
need to be changed depends on there size; however LED lights are the most suitable as they last longer, much more
durable and are cheap.

Aesthetics

Although it isn’t a priority the lock must be of a certain standard, so that the general public will be attracted to it over

other product. Product should look modern and different, reengineering the idea of a lock; giving the product its own
innovative design and standing out from the rest of the market. Making it distinct and perhaps appealing to more

~ people within the market.

Relative Authority to be consulted

If the design were to go to market, it would be manufactured using mass or batch production, this is due to the fact
that it would be more cost effective to use this manufacturing process as if the lock was to be made using ‘one off’
manufacture then the manufacturing costs of the product would go up dramatically meaning that the product would be
out of the price range for its intend target market. The lock would be made using mostly CNC millers / lathes as well as
the use of formers to push and shape the metal components into shape. This use of automated manufacture also helps
to insure that the product meets stringent quality and control measures.

Performance

The lock would perform quite well in its intended location due to the fact that it would be extremely easy to use, as it
only involves the user inserting a uniquely shaped key into the barrel of the lock and pushing it to unlock the intended
door. It also has additional features which help insure that no unauthorised access can occur. There are unique grooves
placed upon the key and they would match up with bumps and grooves within the barrel of the lock. This means that
the lock will not open unless all of these grooves are in place. Another added layer of security is that the plus key has a
slightly longer edge on one of its points meaning that the key will only fit into the lock one way round. This means that
if somebody were to find the key they would then have to know about this additional security feature. Also the locking
mechanism has been designed to withstand any tampering and forced entry as when the door is locked the leaver
mechanism is firmly locked in place. This means that the harder you try to pull the more secure the lock will become. |
think this is the products most appealing and interesting feature.

Ergonomics
Ergonomics was not a large part of the design as most of the lock system is permanently situated within the door. Yet

my key is slightly ergonomic in the fact that is small enough to fit into the palm of your hand and is not to large that it
would become an inconvenience to use. It is also just the right size to fit in your hand easily when unlocking the lock.

Maintenance

There would be very little maintenance required for the use of the product as the lock is made from a range of strong
lightweight materials meaning that the lock and key would last for a long time with next to no maintenance required.
This would be a good selling point for the product as people live to purchase products which are durable and long
lasting. The only maintenance the user would have to do is lubricate the internal workings of the lock every once in a
while to help it insure that the product has a long life span.

Aesthetics

The lock has been designed to be extremely aesthetically pleasing. This is down to a number of things like the material
that it is made from, the design and shape of the product and in the way it has been finished in the manufacturing
process. Due to the fact that the product is made from high grade aluminium witch leaves a matt look which would help
the system fit into most modern looking kitchens; adding to the overall aesthetics of the product



Product Evaluation

Materials/Components

The product can be made from a range of materials product; such as a polished metal, polymer or a much more subtle
material like wood. When considering the casing of the material certain things need to be considered when developing
the functionality of the lock such as strength to weight ratio and durability. For instance mild steel is very strong; however
it would weigh a lot, possibly damaging the material the lock is attached too. If possible a combination of materials will be
used adding to the aesthetics. However this isn't very important for a lock, so it will be taken into account once the main
issues have been resolved. Components within the product must also be considered, as they have to be durable and be
able to cope with any attempts at forceful entries.

Production

The initial prototype should be the same quality as the final product; this will give a clear understanding of the most
suitable production method for the locks size and shape. Creating a prototype will clearly showing the most efficient
method as well as improvements which could be made to the system.

Safety
The corners and edges of the lock should be curved or blunt, so that when it comes into contact with the users it keeps

the possibility of injury to a minimum. Any electrical parts should be hidden inside of casing, stopping people from being
electrocuted by any faulty wiring. If lights are used to show whether the door is unlocked or not; they shouldn’t be too
bright to hurt the eyes however bright enough to be seen easily. Because the lock is made of multiple parts, joining
method must be done to a high standard so that the product is smooth and doesn’t have any lose pieces.

Cost

The product must be made to a high standard; however it must still be made of cheap enough materials for a suitable
budget. If my product ends up being created in mass use, the materials must be cheaper so that it is easy to create and
sell. My product would be sold for £10-£30. The ranges between these prices are high, because the price of materials
changes and the price from the manufactures creating the components will change over time as well as improvements of
the technology within the product.

Testing

A range of tests will needed to be carried out on the prototype to check that it is of a suitable standard. This will test if
my product stands up properly compared to the other locks within its target market. Initially the tests will be based on
safety; checking that the electrics, mechanisms and corners are finished to a high standard, this will help to decide
whether the product is safe to use. Secondly functionality must be tested; making sure its simple to use however effective
at completing its job. The final test will be a questionnaire to see if the lock is aesthetically pleasing.

Materials/Components

The lock system will be made from high grade aluminium with a brushed finish helping it to fit in with the look and feel of
most modern homes. It also helps to increase the overall life span of the product as the better the quality of materials
used in the manufacture of a product, the longer the overall life span of the product would help to increase the appeal of
the product to potential customers who are wanting to use the product in there student housing.

Production
This lock will be made using mass or batch production in an automated setting; this would help to keep costs down as well
as using fast and accurate manufacturing techniques like CNC lathe work and milling along with the use of cold formers.

Testing
The best way of testing the unique door lock concept would be to firstly create a one off prototype which could be tested

in multiple ways in a controlled environment to help understand the pros and cons of the lock and where if | was to
develop the lock could | do so to make it cheap as well as being strong and robust.

Safety
There aren’t many safety aspects involved with the product as most of the parts are situated within the door its self and

any outer parts are small enough not do any real injury if anything were to happen.

Cost

We plan on keeping the cost down as the target market for the product is for students. This means that we have to create
a product that is relatively cheap to make yet does its job well, as a student would not buy a cupboard lock without being
sure that it would work.



Concept Development

After a group discussion we decided to take Concept 2 forward for our final concept because we all felt it was the concept that met the specification the best

One of the parts we decided to develop was the locking bracket. We chose this part because we thought we could make the part:
e more simple to make, therefore reducing manufacturing costs
e safer by having smooth corners, so the user doesn’t injure themselves using the product

After

Before
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Engineering & final concept drawings
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Justification of our Design as it Developed
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These were the initial concepts for our design
to solve the problem of a lack of safety when
storing food in cupboards. Out of the several
concepts we had we decided to go with this
one as we believed it to fill the criteria of the
specification best.

This design was not only simple but effective is keeping out prying hands as it's mechanism is not
one easily stumbled across as from the outside it is a normal cupboard. We had to solve the issue of
safety as best we could whilst keeping the solution relatively cheap and easy to instal and we

believe this design does exactly that.

Certain situations This would be very useful in would be for instance: if you were having a flat or
house party and wanted to keep people out of your cupboard; if the cupboard is too full this will
help keep it closed and contain everything safely; or possibly as a means of keeping children out of
dangerous cupboards, ones that contain cutlery for example. Although developed for one purpose it

could easily be used for many many more.

These drawings eventually evolved as we progressed with the development of the product. A model
and a virtual model were made to give us a feel for the object.
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Slide N L ock Justification

Our user centred design was based around the fact that our client kept having his food stolen. To
prevent this he introduced an alarm system however this still wouldn't stop someone quickly
grabbing your food and running so we decided a locking system would be better. This is the design
we came up with.
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more.

All in all this design fits in very well with the specification and meets our clients wishes quite
successfully. We chose this concept to go forward with not only because of this but because of all
the other potential applications and needs this product may fulfil.
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Installation and Assembly

All other reference dimensions will be found on
the images down the right hand side of the page

Handle

1. Begin by drilling holes through the }
bottom left corner of the door from the = ko i
rear face; circumference of 10mm @and a

depth of 15mm ket [:> <: AL

2. Create a thread within the 10mm @ holes 0! |

3. Then remove a rectangular cut of 10mm
x5mm

3. Line the back bracelet up with the holes T
TANR

created in the door, SCALE2: 5

4, Begin to thread the 10mm screws e
through the back bracket and into the door - -

5. Put both the locking washer and the
washer through the two 5mm @ bolts

6. Place the bolt with the locking washer
Cupboard rear face

attached through the top rectangular cut in
the back bracket and the bolt with a

washer through the bottom rectangular cut D@

in the back of the bracket

7.Thread both bolts into the handle Sl
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Installation and Assembly

All other reference dimensions will be found on 6 ! - Y
the images down the right hand side of the page A : A
170 190

Locking Bracket
Y

1. Drill holes into the right interior A
vertical wooden panel circumference of
10mm @and a depth of 15mm

2. Create a thread within the 10mm &

holes ] O

3. Linethe locking bracket up with the
threaded 10mm holes, with the locking
face of the bracket closest to the
outside of the cupboard

4. Thread the bolts through the locking
bracket and into the wooden panel
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Instruction Guide

The slide and lock is a locking Yeded il ’ ) Ome $u dav
mechanism which you can use to be rnaydd | U0 hanel it bear [
e | wr foe 4| [ martd apicaerts
protect valuables within a cupboard. o allen L1 * »«;;7«7:1
- o F it AAGY
The product is designed around the /1,52 4 lr"’c; sbuck ;,('( A;M
« .3 3 Yoy Anye S X
original door handle, so the handle that P | |% ;mf/:y- L o ad Py @
. - . 1 | - '::A"'I’ .'{ .{ 4; .’4’ l, o / -
will be provided will look nearly | \/J \ireik b vbaned S
. . . H r /s & y
identical to the handle that is already in ' Ty The (i blestts
> : ; : = |} o i o1 Yt pidticets &
place. It requires only minor alterations v 2 akts L e ufl Yagl lopw
. ~_| | 1eins .‘;’:ﬂ st Latlasg aewt
to the cupboard door to attach the Oar datsgn L | /5 taest il b bugoiod
lock. Built f I T ‘ Wil opaste by o whaor é’r Heed, lirty
ockK. Buiit from stainiess steel to create Laicols siinsicy: e -momtst. ™ ( ort sfse & Jor
a strong locking mechanism which can’t fesee wunres fiow i oipirel dgfosei il s 48

Folledn " e dms

be meddled with by others. The casing
of the lock is stored within the
cupboard to stop any interferences
from the outside.

Entering the cupboard requires no key,
just the knowledge that the hidden lock
is present. To help unlock the door, we
have included an easy-to-follow guide.

1. Pulling the handle upwards will
release the lock, giving you access to
the cupboard

[~

W e -
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2. The cupboard is spring loaded, so to »
lock the cupboard, simply close the = 1’_\ Gl te be cnlottiat B
door and release the handle, allowing
the door to lock
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Maintenance Guide

The product will last a minimum of 7 years as the design of the productis
very simple, keeping any moving mechanisms to a minimum. The following
steps should be taken every year and eliminate the potential of the product
rusting.

1. Remove plastic case and bracket by unscrewing the two 10mm @ screws

2. Re-grease the bolts and washers; allowing the handle to maintain a
smooth movement

3. Place the plastic case back into position and screw the 10mm @ back into
place

4. Every 5 years the same process should be carried out; as well as checking
that the springisn't malfunctioning or acting in a less effective manner




Mass Manufacturing- Customised Handles

Below are some customisable handles that could be available if we took our concept into mass manufacturing, so it would be suitable in different environments
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Mass Manufacturing- Customised Handles
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Mass Manufacturing- Customised Handles
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Mass Manufacturing- Customised Handles
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Mass Manufacturing- Customised Handles
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Other uses for product

J

Other uses for product could include been used within environments such as
hospitals and bathrooms/toilets where it is vital that workplaces are kept clean and
safe at all times, our product can help keep cupboards closed from items such as
medicine and chemicals from falling from them which could happen from vibrations
within the environment or the items which have been incorrectly stored, which
could instantly cause a hazards such as chemical hazards and trip/slip hazards.

Another environment where the product could be used could be a domestic
environment to protect children from harming themselves. Items such as cleaning
equipment which can be in reach for children can be potentially very dangerous to
them if they come into contact with them. Our product can stop the storage
cupboards from been unlocked by children, preventing any harm to children.

Environments where machinery and equipment are stored are a potential trip
hazard and also a falling hazard which could cause potential injuries to employees
and other people/s within the environment; our product can eliminate any potential
hazards that could be caused by items falling from the storage cupboards.

Image references: http://quercuscalliprinos.blogspot.co.uk/2011/07/im-sinner-i-take-cross.html , http://www.davidbaileyfurniture.co.uk/queen_alexandra_hospital.htm ,
http://au.lifestyle.yahoo.com/general/galleries/photo/-/17270468/unexpected-items-you-can-use-as-storage/17270476/ , http://simplyorganizedhomemaking.blogspot.co.uk/



http://3.bp.blogspot.com/-PsDmoPNVOlE/TcR9acKDr7I/AAAAAAAACLQ/qhqSDiH1wBQ/s400/medicine-cabinet_01.jpg
http://3.bp.blogspot.com/-TBOyxatqElA/UmD6lE9vWDI/AAAAAAAAV_c/ENopJYVDXlA/s1600/IMG_7105.JPG
http://quercuscalliprinos.blogspot.co.uk/2011/07/im-sinner-i-take-cross.html
http://www.davidbaileyfurniture.co.uk/queen_alexandra_hospital.htm
http://au.lifestyle.yahoo.com/general/galleries/photo/-/17270468/unexpected-items-you-can-use-as-storage/17270476/
http://simplyorganizedhomemaking.blogspot.co.uk/

Concept Evaluation — Improvements

Possible improvements that we could make to our product could

be adding Nylon washers beneath the Stainless steel washers

that are already in place. Having this addition to our product

would mean that the product wouldn’t need to have yearly

maintenance to lubricate the sliding parts because Nylon is a

material that is self-lubricating, they are relevantly cheap to buy

are would save time for the users once it in place. Combining it

with the Stainless steel washers give not only the advantage of y
having self-lubricating sliding parts, but they would still remain
strong and effective if ever the cupboard was tampered with. e

Image reference:
http://www.comdir.co.uk/Products.aspx/iwxngbeypm/



http://media.jetpress.com/zlwaxefnxy/Nylon-Large-Washers-DIN-9021.jpg?width=580&height=580
http://www.comdir.co.uk/Products.aspx/iwxnqbeypm/

