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z Final Ci it Page 3 =R
This is the circult on \
acetatn ready 10 print onto
]
Soma of the con:oom-nh u."x'-, Al the components that leave the e .
the Gircult set o |emh poaus = sing nised to have extra wire - ’ ““:
o fhe “mm'_ e “, r' {arad on and then thes wire 1o gat mqﬂ he ]
'MMM..:-”L e hrink wrapped 10 prevent mmyw t mnd the board i
T s eing damaged oqual measure, if this & not
This is the (0.0) input state This done comrectly the |
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citcuit completad n od mey o ‘

otherwisa known as Nodh This
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Process of & 'a

e Used
hvve £ hngh

The spacens ol need Wpped
10 ensure that the nuts will fit

The spacer has & very
rough fiessh which can
easlly be corrected with
the use of the lathe

The sides =
with large dents n:
sormpes Agar
n used

The sacond step i (o aplit
the mould. Paper placed

between the wood makes
1t sanier 1o spit

made

Once the CNC mactine is finished the disc
needs carefully removed to prevent it snapping
because of the tape on the bottom. The
protective layer ts then removed.
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contte of the cirche for the countarsunk holes

The point of the arrow was
created with 2 small flat plocas
of aluminium placed
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The edges had 1o be
filed down as they were
very dangerous before

This hole has been made 11 hole hat
using @ countersnk which oy hear o
heips leave a flush flat

surtace once the nut s 0 0 4
place. It prevents the nut
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he other being
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oo 8 J o C
anything nearby

| cut A Cros
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the top 10 help weig
| distribution and

The product is now complete with it all aerodynamics

working cotrectly and the way should
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ough and this was 7 5mm
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both the SMOwW

Process of Manufacture continued
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The picture below shows the
rounded comers that were
sanded with wet ang dty paper 1o
give a smooth finsh

The LOR's placed i thesr
noles They fit snugly and

The armow and
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~ Changes Made During Manufacture

cti, R wan now created out of aluminium The 1eason
the artow. Aluminium doas not warp when wet 50
10 change the matorial was made. The arrow also
Wmmmmd
instead, The 1 of the arrow was also made out
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4 pronged aftow at the front

The third change was carried out 00 the display. This 100 was
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secure. This was made out of vacuum formed plastic the
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R r«xk\ fay lmmlounmtlppnng'omm"‘tmm'ro“m i-dnmy!m | product | TR
heing - acrows s 1o black acrylic n uet | hirve Included saviral pane cover RSP
'W“m“ '.lf? was very soft and themfore was very hacd 10 m;y: case with the axception of ihe jack sockets m:rmm mmmmh”_‘"
dre B aasier 10 material. The self tapping screwn create their own vacuum formed mateniai accurately and well encugh that it would fit the e
: nsen into the material, although they do not have the peint of the panels is to betier the assthetics of the case and allow a Mmmmm

— ——

 SolidWorks drawing ontmmo'eluanned;o;oaa The or 4 i having metal S CoWn
). ginal handle supports that | had designed did not work in reafity as \ (s cown the
tddARM bdow the Push-To-Make switch. When | were not strang enough. So | designed a new support, although my m:“ ‘ m:::'d hmm‘.b‘
Jacture | decided to make a cut out of tha top layer and siight gap between top and bottom because the actual gap is foar miimelers | consisenstion, made no sesthatic
but this gap does not atfect the | | mmwhmtww

in this cut out with a suppon piece behind it | feel this and {he depth of the acrylic is threa millimeters

mote look more like a professional product and it looks far steanity of the product and | fee! that it looks better than the black cylindar Use ST meta cecles baside e
SUpPOMS keypad 1o add & mors professonal ae

= i to the man casng.

L&

o e Intarior edges of my handie layer fileted

: | | Inmy fina tG ha

= - ST by ten millimeters. VWnan | lasef + the handie | found that the radi were too big and

y plan of manufacture I-said | was going 1o just have a tharefore prevented the handie from fitting as required So | reduced the size 10 two
cut hale for the IR LED, | then realized that 8 millimaters to get 8 better fit

3 front panel would look a lot better where the LED
it flush with the edge of the panel
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When testing my product, | realised that the handie was not
confortable to hold, so to cormrect this fault, | would modify
the handie to include finger holds so that it fits better into

the shape of the users hand, as shown below.

Instead mponent covers, | would laser
cut one JiiCs i with slots for each component

and then | would line b sneet so that it would fit over the
lop . we e oroduct increasing its aesthetics.

To allow more flexibility in the
‘product | incorporate a way to
hamess the battery already in the
car, | could a socket for an external
‘power source in the back of the

product.




b |
0































4510 4511

Inputs

o wirtking Protobaund chreuitry, the PCB Lryon could the be planned, Tt wgseed
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Presentation Drawing

This drawing has been produced using the CAD (Computer Aided

E)\'x;gy:) program “Solidwork Itisp oW
angled at 307, 1t provides an illustration projecting what the fina
product wall ultimately look like 50 that there 18 a good idea of what
1% being worked towards di 0
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 Holes ar thess driied out fir e LED'y aot
y LED e fnverted imto the holes 30 that
| eiie et

o same f!til”hcn'

Was given to the throe LEDs and tho 4 PIM

ywitches, these however 2lw had their wires
Woven sround each other o that they tako up
less room and are more manocuyrable. The
Astable and Monostahle Sircnits were alwo
Jotoed together yo that they could ahary o
comman on/ofY switch

he circait by then flereg
Lﬁ*ﬁmdhmywpﬂwﬁwh

- they are fed through the hole.

Modifications ade during man facture

It was [mudmumuhﬂwh;lhdmaomu
nembor of iwies with the mitial intentis Firntly There
ummumwdhnnunummhi
would 1t have the capacity 10 contain the

Chrouitry. This was renedied by making the motld
deeper by uidnnumﬂmpbegofmbt

There was also another suo where & section of copper
track mthcd:cunburdwuwconbuin'md
allowing the current 1o pass through. This resulted in the
reven scgment dispiay falling 10 Eet power, The gap in the
track was extablished using a makt and was ired

by woldering 5 short pb;eufwircwﬂlemlmhid'gﬁ
wap

the vacuum forming process resulting in the plastic being

stretched thinly acrows the area This caused is 10 become

weaker and upon adding the rim, the plastic split shong s comer
where the lip distorsed the mouid's

vi SUre to its weaker sections, Upon

Adding the Liquid solvent cement glue, it had 5 much

effect on the plastic and it melted right throogh and made the

plastic very soft and discoloured eround the edges. This

problem was solved by using 2mm thick sheets of High Impact

Polystyreac instead of the | 2mm. This created a much sturdier

mould

A further modification which was implemented was the
location of the devices on/off switch. This wus initi
located in the top middle section. Here the plastic was
weaker and the actual location of the switch on the circui

for accessibility roasons they were
outside of the product being fed out of n Tmm




The products ability to be

freestanding is perfect as it has
a flat base which enables 1t i«
sit flat on the required surtace
The weight of the internal
circuitry enables it to be held
in position better and it has the
capability to be more durable
to the threat of disc impacts
I'he accessibility and case of
use of the various switche
was also mvestigated and it
was fond that it was o little
awkward 1o have to lean across
the table each time there is o
goul 10 hit the button to
increment a scorer, However
aside from this ull butions are
very accessibie and casy o
activate

Testing of the final outcome
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ested individually to establish

] accorangsy anc

! that all of its necessary

unchonea
o WG ' vreih .
Wi rect gth it was established that the
tnter i ented one o The T pp——
¢ | !

correc i i
get damaged. It aiso does not
hamess the capabilit .
hung from a wall 1 nin
that its only possibility is to
have it freestanding on the and thus casy to read oii and Were no
side of the table. the reset switch warked difficul
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