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Moderation

= PM + 2APMs Mary O'Brien & Mark Irwin
= CCEA Educational officer Judith Ryan

= Visiting moderation

= All centres visited

= Wed 23" May to Fri 31" May
2 Post moderation meetings Pm-APMs
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General Issues

Candidates must identify a problem or need and ensure
It provides sufficient scope to meet the assessment
criteria.

Responsibility of the teacher to ensure that the topic
chosen allows sufficient scope and intellectual challenge
appropriate to an A2 course.

Manufacturing should take place within candidates own
school or college. Accreditation cannot be given for
manufacturing completed outside the school or college
unless the teacher has directly supervised such work.

Use an appropriate range of materials in the
manufacture of the product.

20 A3 pages in portfolio.
Unit A2: 2 Is worth 100 marks.
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Teachers to indicate on Candidate Record Sheet why
high level marks have been awarded.

Retention of work for use at RMA.

Internal standardisation must have taken place
Presentation of design.

Teachers to indicate on Candidate Record Sheet
where/why innovative work is being awarded with a high
level work.
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= A Level Technology & Design Specification

= Unit A2 2: Coursework: Product-System, Design and
Manufacture.

= A portfolio should accompany the practical component
with written and graphical information produced on no

more than 20 A3 pages.

* |t represents approximately 60 hours work and will be
Internally assessed and externally moderated.
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Marking Criteria A2 Unit 2: Product-System Design and Manufacture

Marking Criteria Level
Identification of problem, need and design specification High 5-6
Medium | 3-4
Low 1-2
Initial ideas, selection of ideas for development High 14-20
Medium | 7-13
Low 1-6
Development High 14-20
Medium | 7-13
Low 1-6
Manufacture High 27-40
Medium | 13-26
Low 1-12
Testing and Evaluating High 10-14
Medium | 5-9
Low 1-4
Total | 100

Communication: All information presented for assessment should be presented in a
coherent and concise manner using a range of ICT, illustrations, extensive photographs,
annotated sketches, text and other appropriate means of communication.
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Approximate pages for each section.

= J.ldentification of problem, need and design specification 2 pages.
2. Initial ideas, selection of ideas for development 7 pages.
3. Development 7 pages.
4. Manufacture 1lpage.

5. Testing and Evaluation 3 pages.




A2 Technology

1.ldentification of problem, need and design
Specification
High (5-6)
Problem/ need clearly identified leading to precise brief.
A fully detailed design specification allowing development of ideas.

Medium (3-4)

Problem/ need identified with appropriate design brief.

A suitable design specification allowing some development of ideas
Low (1-2)

Problem/ need superficially identified, imprecise brief.

An incomplete specification, allowing limiting design development.
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Sharpening strong’ wchmhmumlmm;mmm«mnudmm-mmmak Theretoee
s almost o mech for & heman o cope with, mhllmo!mem&mlmmdmmppwuinmwn out this
sk efficiently and ty withows any etfort required fram

hld,beenmmmmknwmmmhnumfnudmohﬁulynnnmduxlhpm Tt s been
attempied bedore and has either failed, hasn't boen fully developed or did mot meet the requined standsrd Bt wis seeded foe the
users. No one 5p to date has crested a fally smomatic chisel sharpener.

The peoblem the currest manual sharpeners Save is, they are not very user friendly fe the task. Meaning the effor requirsd to
sharpen the tool is a lot compared 1o s mstomatic sppecach t it,

11 was also noticed fhat most manusl chisel sharpeners did not glve the sharpee edge of the chisel | pecfict sharp finish. [t was
davovered that & let dangerous threads of metal poking out afier it had bees sharpened which if exposed to skin can easily cut
opes pnd Infect the womd. | feel there Is & strong need in industry for on swtomstic chisel sharpener that can give the chisel 3
perfect clean finish at the proper azgle. The purpose of the design would be unplmvmd by all its efficiency to give B chisel a
clean finish to the skarp edge.

In comclusion it has been proved that s several indistries and peofissions they X
cim benefit off wsing sn sutomatic chisel sharpener, Some of the denefits are it >,

s betier efliciency, foece, finish, speed aed quality, all these certain areas help 85 f
tosatlsfy the user and 10 make hisher job sasier.

St
The Consumers requirements

This divice will be designed for & wide range of users 10 perform a similar purpoce 10 ®e onginal. The age limit for this device
would be | Bywars and above dee 10 the dangerous 0ols peeded 1o sharpen & chisel, The maln user growp & targeted towards
carpenters of any occupation which requires the usage of & chisel sharpener.

This dewice Is specifically arousd the meeds of these trades. This device can also be tarpeted towards secondary schools and
university who study techmology and design.

This device would be  huge benefit to the teachers who teach technology as it is & hard job %o proparly sharpen & chisel safely,
Some the subjects that would wse this device i schools would be Technobogy and Design, Art and Constroction, A few
professions would isclude carpenter, joiner, costractor, civil engineering, stucturad engineering, mechanical englneering,
Universities and secondary sehools, Some other day sses would be sharpen your own and possibly neighbours tools at home.

Thiss i & sevall compaet device which wilk be comforable for the wser 10 hol and to move around.

This product will be wied to aharpen relative size chisels as effectively and as efficicntly as possible without much effort
required froes the eser. 1t will be close 30 hand held and porsable o that users can easily transfer it from table to table, so e it
can be used in any environmeat.

The device will be mobile so that it can store all the mechaics and pocsmatics inside the acoul hase of the product. The
duvice will w0 turs o an wegle 50 a1 you can gt w aagled fhse on the chisel, The device will need 1o be able to sit flat on the
surfiace 50 that all the meshanics csn res smoothly without It cossieg In contact with wiring, The method of operating the tiking
mechanism Is & stepper mocce will tum the wheeds which will there for change the anghe of the file.

This chised sharpener will be small and compact so that it cam be easily stored. The product should be capable of sharpening #
chisel with very litthe user involvement, other than press o few buttons, Over a1 this device will regire Title effort compared to
sharpening & césel by band,

The Location

tas device 1s maily 1o be Used m ladustry, mmpwmmhumsﬂmnwd:hd-wmnmh
“Therefore this device must be tod olectrics from petting soskied when being wsed osside
with bad weather, Nunummrhnlmﬂbcmmlstmruomw-mmhvmubeoaamyed It woald need
10 be ablé 10 withstand n %1 of pressire and extersal foree on its casing due o the heavy wage of the chisel sharpenes It would
requine & Jot of force as well 1o get e fike 1o sharpen & This product woeld also bave 10 be smallish md compact so that it can
be caslly stored awzy and will sot take up a lrge volume of space. it would be able to lock itself to 3 work bench to give catrn
support whes the file is mavine b o sharpen the tool. This product <im also be wsed i work place md quist

T s :
rumming 50 that it does not annay the wser.
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Aspects of the problem

ed 1o be much moee efficient and require dess effort for users, E.g. carpenters and contrictons. It
udeuyndmsh:p:ntmrchmhmgmlbmhbuhhdemmm-wdm The is space in fhe market for a flly ausomatic chisel
sharpener which is somewhat slim e and portable 3 well as compaect,

Meost devices in the market are 100 balky and hirge for some small siuahons. This device requires accuracy and precisica o get the requined
Rece 10 sharpea the chised up 10 2 glven standard,

There ks a space in the market fe 2 sutomatc chisel whikch is somewhat slim line aad compact, The prodect would Iave o
coasider the thicksess and kength of the chisels as well. A chisel sharpener is a dangerows pivce of equipssent that will handle & ke of cere
when using it This is extremely dmgerous for the persons imvolved and hence the ressom why tere & @ pecessity for an automarsd chisel
sharpener.

P E—— —

This product can be used in a large scale in industries due to the heavy usago of the chisel, whem the ciaise] gets blunt fhis would be 2 quick
and effective way to sharpen the chisel

This device s snost Tikely 0 be used during sormal working hours due 1o all oecupackes nonmally ssart around 9 and finish about 4. This
evice can be used sy tme of the day In any weather candition due o the durable and waterpeoof ower casing to peotect the circusry, and

o5 Inside.

All parts of the dary this device can be used % help carry out work and maintenaace on woodwork, metal work of some work. The safest pant
of the dary to use the chisel sharpener would be dering dary light oc undier srtificial light 5o that yeoa can't lem the user dos to not being able to
sew. This devioes il fo shampen the chisel would neod to be chanped afier every week of heavy usage.

Desian brief

1 am going 1o design and make a fi dil ble and
device that will automatically cllmpnnnneof chlnhwaﬂowlhem
1o be sharpened from & required angle.

iy

Automatie Chisel Sharpener
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A2 Technology

= 2. Initial Ideas- selection of idea(s) for
development.
High(14-20)
Analyse in detail existing solutions.
Produce viable new solutions incorporating a broad range of control

systems or product design features.

Produce viable new product outcomes integrating either system and
application of function or product design features, displaying
Innovation.

Detail evaluation of each idea based on relevant criteria.
An appropriate selection of a solution for development.
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2 Initial ldeas- selection of ideas(s) for development.

Medium (7-13)
Analyse with some detail existing solutions.

Produce some generally viable and new solutions incorporating a
moderate range of control systems or product design features.

Produce some generally viable and new product outcomes either

with reasonable integration of system and development in
application of function or reasonable product design features,
displaying innovation.

Some evaluation of ideas based on generally appropriate criteria.
A potentially viable selection of solution for development.
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2 Initial Ideas- selection of idea(s) for

development.
Low (1-6)
Limited analysis of existing products.

Produce some limited solutions incorporating control systems or
product design functions.

Produce some product outcomes with limited integration of system
and application of function or limited product design features,
displaying innovation.

Superficial evaluation of ideas based on limited criteria.

An inappropriate selection of solution for development.

Zero should be awarded for a response which is not worthy of any
credit.
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Design Sheet 2
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ONE DISADVANTAGE TO USING THE CAMERA PLATFORM . THE GEARINGS
THE BELT AN DULEY SYSTEM THAT THE CAMERA PLATFORM MO VE 0N

1S BEING ABLE TO ACHIEVE NEED TO ENPBLE  TO MOVE THE PURTFORM :[ NI TIAL I DEA 5

A SMOOTYI MOVEMENT OF SNOOTHLY TO PRODLCE A GOoD RLALITY
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HE SIDE VIEW BELOW SHOWS
THE POSITION ING OF THE OC

MoTOR Ard HRELT: AND PULLEY
setur. A OISADVATAOE TO THIS
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SwDE VIEW

THE FLOWCHART PROGRANM CAN BE

DOWNLOADED TO THE GENIE E183 CHIP
THE BeLT AND PuLLeY

ARRANGEME NT ABOVE

THIS FLOWCHART SHOWS THE CIRCULIT
UTILLSES ONE DC MOTOR. 4 WiLe WAITT UNTIL CERTAIN SWITCHES
T BRIVE A PuLLeY AT ARE PRESSEO REFORE THE MOTOR

ONE ENVD CAUSING THE RelT CAN BE TURNED ON AND OFf
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The process of selecting one of my 5 designs to manufacture | 1 I When manufacturing my product I want to be as cost and time
:Elld:::olve :va}:;ting ::e p::ltlve inde:egative pointsiof sy L -~ efficient . The designs that would be most time and cost efficien
s :cificgzién tzleva;::te ; ain::i:;pi::as s 4 - T s to manufacture would be Designs 2 and 4 as they feature simple

P ; Y ° / i" _~casings which would involve few manufacturing processes to
Materials Due to the fact that I am manufacturing my

//kg,produce Design 3 would take the most time and money to make due
product in the school workshop, the variety of materials to the number of parts involved and also the intricacy of the
mechanical system.

Systems

All my concepts are designed to move a camera in a linear
motion to achieve smooth and high quality footage. This is
achieved by incorporating a variety of mechanical processes.

available will be limited. Ideally for my product I would
like to use materials like Aluminium and ABS, as a high
quality finish can be achieved with these materials. However

for the chosen prototype that I will manufacture I will use .

materials like Acrylic, MDF and Polystyrene

Aesthetics I believe that all my products have aesthetic
appeal. However Designs 4 and 5 are quite basic featuring a
simple cuboidal shape making them rather dull and boring to
look at. Designs 2 and 3 feature more interesting designs :
avoiding the simple box shape. In my opinion Design 2 is the
most aesthetically pleasing out the five designs as it has
smooth flowing lines giving it a more modern feel than the
other designs.

Ergonomics My designs are not handheld, meaning
anthropometrics was not the main focus when designing the
concepts. In my opinion all the initial ideas have been
designed keeping ergonomics in mind. This can be seen in the®
positioning of the operating switches, their location on the™
front of most of the designs, apart from Design 2 were the
buttons are positioned on the side of the casing. Also
enough space have been left between each switch to ensure
that the wrong switch is not pressed.

Safety The main area of safety included with this products
would be whether the system would be protected from the
elements and any components are properly insulated from the
user. Design 2 features a casing that encloses the mechanicall.
system meaning that the elements cannot effect the workings
of the mechanism. However the rest of the designs feature
open tops which mean that the mechanical system will be
exposed to the elements, for example moisture from rain.

Manufacturing Processes As my product will be
manufactured in the school workshop, the manufacturing
processes available to me will be limited to the tools and
machinery in the workshop. If I were to be manufacturing my
product using industrial techniques I could use processes

MT3loa LTa,

Anmd Fndactian mAanlAdina frnanta tha Facinag

Design 1 uses a bevel gear setup to rotate a threaded bar that
in turn moves the platform the camera is attached to. One
disadvantage of using this system would be the large amount of
space taken up by the bevel gears due to their orientation.
Design 2 uses a servo motor with an upright rod attached to
move the camera platform. Instead of moving the camera
platform linearly, this system moves the platform in an
oscillating motion. This is another way to move the camera
however it is not desirable for my finished product. Again
this mechanism is bulky meaning the casing size would increase
Design 3 uses either a worm and wheel or rack and pinion
setup. The worm and wheel can be difficult to line up and get
the gears to mesh together as is the rack and pinion. However
the rack and pinion can provide a smooth motion for the camera
so high quality footage can be achieved.

Design 4 features a threaded bar driven by a stepper motor.
This is the most likely system I could use for my final
product as it doesn’t take up too much space in the casing,
and produces enough torque to move the camera.

Design 5 uses a belt and pulley system driven by a DC motor.
This is my least favourite system out of the five as it is
hard to achieve a smooth movement of the camera and the belt
is liable to slip off the pulley.

Conclusion: Having considered both the positive and negative
aspects of all 5 designs I have decided to further develop
Designs 3 and 4. Design 3 features the rack and pinion setup
which in my opinion could be adapted successfully into my
final product. It is also aesthetically and ergonomically
pleasing. Design 4 features the threaded bar setup which is

. another mechanism I could consider using for my final product
S e The ca51ng is also quite simple meaning this design could be

e Bee Salom mmlmaT cmmlonbhan




A2 Technology

Rewarding Learning

3 Development

High (14-20)
The control system is highly developed to outcome.
Clear evidence of numerical analysis in development.

The product is highly developed to integrate system with the user
and environment.

Clear evidence of ergonomic and aesthetic development.
Present a detailed plan of manufacture.
Produce at a high level working drawings for manufacture.




A2 Technology

Rewarding Learning

3 Development

Medium (7-13)
The control system is reasonably developed to outcome.
Some evidence of numerical analysis in development.

The product is developed with some integration of system with the
user and environment.

Some evidence of ergonomic and aesthetic development.
Present with suitable detall a plan for manufacture.
Produce suitable working drawings for manufacture.




A2 Technology

Rewarding Learning

3 Development

Low (1-6)
The control system is superficially developed to outcome.
Limited evidence of analysis in development.

The product is developed with limited integration of system with the
user and environment.

Limited evidence of ergonomic and aesthetic development.
Present with limited detail a plan for manufacture.
Produce with limited detail working drawings for manufacture.

Zero should be awarded for a response which is not worthy of any
credit.
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dows Picture and Fax View:

Ergonomics and Anthropometrics
On the most important things in this design besides that it
functions are the ergonomics of the product In designing the
product | was determined to ensure it was as ergonomic as
possible. The main ergonomic feature is the two handles. These
handies have been designed using anthropometric principles,
this means that it will fit into the hand very comfortably. The
back of the handle has been contoured to fit mcely into the palm
of the hand. The front of the handie has finger groves which are
spaced out 50 has when holding the handle # is comfortable
and will not cause undue strain on the hand. The groves
themselves are such that they are large enough to fit a wide
range of hand sizes but not too large that they would become
uncomfortable  The handles themseaives swivel for maximum
comfort; this will aiso allow the user to reach the buttons from
the handle. a very important feature. The buttons have been
spaced out so that they are easy to press form the handle but
not 50 2 or 3 could be pressed at once The displays are bright
and can be read easily at a glance. All of these features make a
very good product that will be easy and comfortable to use

SN SIS S N S S S S .
Design I

Having evaluated all my designs as | went a long | found that all of
my idea where not as aesthetically pleasing or as functional as |
would like. With that in mind and all the best ideas from previous
designs | came up with this my final design. | feel that it is more
functional and aesthetically pleasing than the rest

—— — = — — _— == o= =

Aesthetics Features

Aesthetics are also and important parn of any
product and mine is no exception | wanted

the product to look modern and clean. | feel |
have achieved this with this design. The

cantral box which houses all the electronics is I
a clean rectangle, it is blue and has white

bolts and the top braces are also white this
gives an appealing look | have been I
1o the colours of the imernational Rugby

Board Green, Blue and White. The handles

are Green, not only odes this match my l
caolour scheme it is aiso the colour for “safe
condibhon” this will encourage the user to hold
the product by the handles There is white

also in the handle to try and brake up the '
green. The whole product will have a

polished finish: it will be smooth and finisshed

to a high standard. The aluminium bosses on
the handies will have a machined finish,

these are 0 strengthen the handles

The main feature of this product is the swwvelling
handiings, these are important for the ergonomics,
anthropometrics and aesthetics. The displays are large
and bright 1o be easily seen The back panel is
transiucent o that you can see red or yellow illumined
from it
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Circuit Design
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Plan of Manufacture
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Development of Programming
Tl e I FINAL PROGRAM

basic, and just sent out an active does is send a high signal 10

high 'S,m“n‘ followed by a *"vc Q6 & Q7. LhL?l a lu“_' mgnal have 7 differeot buttons that are in a matrix of switches, and peogram them so that when each
low signal. This had the effect of to them both immediately oo is pressed, it will add ca a different value to the score that is dasplayed on the & segment
continuously adding on one point after. The program s told displays. This peogram also allows me to joggle between 2 displays, and this means that § can
to the score without stopping, 1o repeat this process until show the scares of 2 plavers who are nlavine against cach other ot one time

until the scoces reached 999, at the score is 7, and then stop
which they would just reset and sending out signals. [ used
start counting from O again. this program on the exact

I ran this program on this circuit, same circuit that T used

s0 bath the 4026 triple displays with my last program, aml
were counting simultancously. it worked out as planned. |
However | didn't want my circuit kncw at this stage that 1

to just keep counting was ready to add in my
continuously, so I had to keyvpad and start to develop
redevelop my program. my final program

This is the actual program that [ will be usng in my circuil. This program shows allows me o

'

Folu ¢
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| 75 the Ieft 15 my 3 draft of the PCB
again | have rearranged things
slightly and mad all the connections,
At this point it is mainly a case of
double checking everything and
mlfmlsmywaytomakon

R

T

|

Bt

e S poent Dpicy [] T the right is my fourth and final dratt. ||
—mer— From the last | have tidied the whole PCB
up and | put in the final components and
connections. A few things have been
5 moved around and changed in order to
i 'unkoﬂnbosumeomd.lhavamo
— enlarged some of the contacts to ensure a
~ 1 _ good connection can be made. The final
A 'boordwilbopmMonaemweon l
- above) and then developed using the
g chemical tanks. Once made | will have the
lboardwkhantheeoppenmdtsand
contacts and | will have to solder in all the
leomponm being careful to ensure that
the resistors are the right value and all
are soldered correctly. Then |
= ,‘ will program the PIC via the download I
lk-» socket fitted to the board. As some of the
2 inputs and outputs have changed my
- - | program will have to be altered slightly to
L take account for this. Then it will be ready
|tobemounedinmyptoduct I
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Circuit

:

Is a circuit similar to the one the previous page only
the notable addition of a Genie E18 PIC. The PIC is a
icrocontroller with 18 pins. Its has 5 inouts and eight outpt

ins. It also has a reset pin, ptooamrringinpu status output
pins along with a power and ground pins. What makes this
PIC usefull is that it is progr ble via a dowload k
fitted to the circuit board. This PIC allows me to program the
cricuit for my own specific application. It runs of a 5 volit
powersupply and the download socket requires two resistors
of 22k and one of 100k, this can bee see in that data
The circuit below shows the how the E18 could be
to drive two 4026 up counters which inturn drive 7
displays. The input D2 could be programed so
whonamghslgoallsdetmditwﬂlcausemmn

0 pluse high 3 times. The output Q4 is connected to the
up counter that will be increcented by 3 ans the display
show 3, this would make the counter count up in 3s. this
is just on example of and endiess stream of possibilities |
from the programmable chip. The reset id detected by
active low signal and will reset the PIC thus restarting the
ram from “start”.
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Program

To the right we can see an example program
have used in this circuit. The circuit has 3
inputs. It starts off and checks if each of the
inputs is on (DO, D1 and D7). If it does not
detect that an input is on it will loop back round
and start the check sequence again. If it does
detect an input is on for example DO the next
part of the program is the expression B=5 for
input DO. The expression tells the PIC how
much to add on each time it needs to be
incremented. The next part of the sequence
starts with A=0, this set the variable Ato 0. It
will then set the output Q6, which is connected
to the 4026 counter, high and the low again.
The will increment the timer by one. The next
command is to increment a. What this will do is
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Rewarding Learning

4 Manufacture
High (27-40)

Produce a high quality outcome in a wide range of components and
materials.

Demonstrate clear competence in a range of production skills and
processes.

Produce a highly functional product with system.
Record in detail modifications made during manufacture.



Rewarding Learning

4 Manufacture
Medium (13-26)

Produce a good quality outcome in an appropriate range of
materials and components.

Demonstrate reasonable competence in a range of production skills
and processes.

Produce a functional product with system.
Record some detail of modifications made during manufacture.
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Manufacture
Low (1- 12)

Produce a low standard outcome in a limited range of materials and
components.

Demonstrate a limited competence in a range of production skills
and processes.

Partly functional product with system.
Limited and superficial record of modifications made during

manufacture.

Zero should be awarded for a response which is not worthy of any
credit.
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5 Testing and Evaluation
High (10-14)

Produce a high level critical and objective evaluation of the
outcome.

Carry out and present an extensive range of detailed testing,
showing meaningful conclusions.

Make high level proposals for further development as an outcome of
testing.
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5 Testing and Evaluation
Medium (5-9)

Produce a satisfactory evaluation of the outcome which is mainly
objective.

Carry out and present some outcomes of tests, which show mostly
meaningful conclusion.

Make appropriate proposals for further development.



Rewarding Learning

5 Testing and Evaluation
Low (1-4)
Produce a limited evaluation of the outcome.

Show limited evidence of meaningful testing with only simplistic
conclusions.

Demonstrate limited awareness of possibilities for further

development.

Zero should be awarded for a response which is not worthy of any
credit.
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Future Modifications
Future Modification 1
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Circuit Testing
To ensure my circuit worked properly | need to test it out I
before | can program i fully and install it in my product.

Firstly once | have soldered all of the components of the
circuit on to the board | visually checked all of the l
connections and components agains! the dagram to check
everything was in the right place. Once | was sure of this |

the n used multi meter to check all the connections were
connected properly. What the multi meter does s let me

know if for example the power and ground are connected. It
does this by the use of two probes which can be placed on

any part of the circuit, is there is a connection the mult
mr\m.booptodoﬂm'tolhh ‘I'Mu'nporlamuidl

powomdnupuunhamnum 1 did this with out any
PICs install. wwmmmmlmm

smmmnmwmmhmhighwviuvm
At this stage | had no problems and decided 1o move on and
WhTwwwhlmeI
and d the 7
o L ys using ribbon cable. | ity
byuﬂngammmoomd
mmwmnmmaod‘pmdmm
This ditto nt and g on the display. At
mnmlmmmwmmdm«mnn
turmed out one of the pins was soldered wrong so | re
soldered it had that fixed the problem. It was at this point |
had to wire my matrix in the box and could connect all the
buttons and LEDs confident that my circuit worked. Having
done this and installed the genie E18 into its socket |
plugged in the circuit via the download socket to the
computer for the first time. The Circuit wizard program
picked up the circuit aimost instantly
1 first installed a simple test prog!
all of the buttons were gnised in the right place.
was all fine so | made another program 1o test if the
and 4026 counters would work together it display the rugby

Evaluating the Circuit
Over all | am pleased with the
outcome of my circuit and
program. The circuit works well
and forfills the function of my

However there are a few
areas where in my opinion it
could be improved. Firstly upon

product is ready to use. | think it
would be better if this was

quicker the same can be said for
the reset function.

litthe slow inn my opinion and |
would have liked that 1o be a little

I Ergonomics
hne %

handles are shghtly too far away from the buttons, | could
reach tem but it was not ideal. From this test | have cam to
the clusion that the handl hould be d closer to
the box by approximately 20-25mm. the swivelling
handies work very well and rotate freely. This allows the
product to be held in a variety of positions comfortably the
displays were tested and were brght and easy to read
even from a distance of 2 meters which was excellent. The
orwugMprobbmqumdubﬂwmwmo
were difficult to see. Having shown the product to
arefemmsuwmgbydublodmbodbadtmbh
was over all positive. The ergonomic handles went down

Evaluation of Product

The product turmed out well the finish is very good and it
functions as it should. The ergonomics are excellent, the
handles are comfortable to hoid even for a long time and
mmammuhwmmawmm-w
can be easily read from a di The p is suitable
for its task and is well made and durable

Cons

While | am pk d with the like any product it its
not perfect and there are some areas | feel could have
been done better. The handles are too far away from the
buttons meaning that you either have to stretch your l
thumb to reach them or hold the product in one hand whit
operating it with the other and this could be an
inconvenience to the user The Red and Yellow card l
system does not work as well as | hoped, as a mentioned
before.

L e v——— |
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Further Develop

F ey omaw T e
As this product is a prototype the '
next step would be to develop
the product further in order to
create a refined product. In light
of this | have come up with some
further developments that | I
believe would improve my
l product. Firstly | would move the
Handles closer to the box by I
modifying the supports to not
come out as far. (See drawing.) I
This would greatly increase the
| ergonomics of the product as the
user would be able to reach the | Before l
buttons form the handles a lot
er.
2‘ e T — — r ey e —
——— e S S S S S Another development |
The final piece of development | would do l would make would be to
would be to refine my program. | would the LED system. | have
make it run faster so as the reset and <y re deigned my mount to
start up do not take as long. | feel this | Clreuit woukd bo nitmsed house more LEDs and

via the four holes using nuts

w_ould help make my product more user AT ghe circ_uit board, By
friendly and a better overall product LRI maoumdad e = I E\Eclr)esa's’:gdt::‘ ::m:dof l

Ly < o w P

l - S S S S S ‘:‘:ﬂ'ﬂi 'l“lltm;"?bt be brighter and be far

vellow more effective than at
present. Also as this I

mount will have the

circuit and LEDs on it it

could be removed as one l

unit for maintenance

etc... | would also have

the LEDs running off a

separate Genie due to

the number of them

L__—_
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DVD of student’s work.
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