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| Another modification | could make
| is to make a ramp for the ball ©0
[ is

| roll back. | wanted this in my

ot to. If |
| original idea but I « lecided not to. |

I was to make my game .1gmf) I, ‘
| would like to add this in. It woulc

| be & good feature to have. It would

mean that the ball would roll back

for a player and they would have to |
sl :

walk all the way to get it as 1t
would roll off towards them

If T were 1o make m

Y game,
again I woyld

add in tube thay
will collect the ball. This wifl

allow the ball to fall straighe
onto the micro-switch if it
Was 1o go in the net buy if the
ball did not £0 in the net the
ball could not hit the micro-
switch. This would fix the
problem with the original idea
in which case the ball hit the
micro-switch even if the ball
did not go through the net. [
would put one under each net
10 protect each microswitch.

—

[ 1 could also modify it hmh«ﬂ

to add a collector at the
bottom. This would mean the

ballwould roll into a

collector at the bottom and
the gdayer would just have to
lift the ball from there

This is a close
up of the net and
the tube that
will collect the
ball. I would
make it out of
clear acrylic s0
you could see
the ball and the
back of it. I
would also put =
hole in the
bottom so the
ball could be
casily co\lectqd
when it goes 1
the net.

—
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~ided 10
[ | [ Whea I went to 13 @Y cuwﬂll?‘:;n T
| use the rulsted voltage SUpP'Y st [ tested my circuit o see if I could get m
= Iﬂnundﬂ'.bk WK‘WM e i seven segment displays to work They y [ then tested my switches 1o se
\ } J,:::v b:‘ o . m:::r’; = had a few loose connections which when &et them to count up right. I‘l‘::\'::((;’uld
~ C (T, b i =
/ o i 'w"f,'ffbm ftw.bcd I| L“—’xc—d—:‘;‘j‘fl worki ing ¢ mLL_' | (hc":i? correctly and were able 10 count
' o i
7 ! o using 8 m‘d:zdne ative terminals. w{ e
| | this to the positive -
’ / Ll

I had a few wires that came loose and had to

When testing my circuit | made & test program
and programmed the PIC. I was then able to

nsent the PIC (see aboye) and test my outputs
to see if they all worked and where connected
properdy.

solder them back in. When testing my Cir

checked all the wires were solder correctly and
oldered loose wirers and components back

UNO DIACT

In
the connections were tou
LED'
connectior

matter as the ¢

my circuit the LED's were not w

s to light | added in
Thi

1S




this in the programming of my PIC chip

able 10 establish
Lo meet

ﬁuxwmmmwhntwuw_hvn

| . 10 their 55 et WO with my ideas and the designing 1 decided
' - W’w.ﬁnmmmmeuuum
change

jdca on the LED's flashing when a
mﬁm

1 was 1o make the product again |
to detect the ball going
LED';ﬂnhingwhmlphw
game more appealing. There
circuit that would be pressed if 3
gwitch. lnordcrloﬁxuﬁ,lh.dw

he next player. | programmed in

pore detail 10 the game with more pictures and designs 10
I'was unable to add a text display to my game as it Was 100
in I would also like to add this in as | think it would be a good feature
fling poiot of the game. | was aiso able to add the runner lights tg the
good idea however | would have liked 1o have the LED's running from

pnm..lt‘-itﬁ"ﬂ"“y different fun sequences of LED's flashing. All in all I think the

R‘ 2 PIC chip so “mdd very good and I was pleased with the way the product turned out.

o, games acsthetics

Y

o 3

il ‘%mﬁ’d apomics and tried to make it 50 the proportions of the game and the size of the

By, : ﬂlwum the average size hand. | used standard components which were already ergonomically
designed in order to make sure my product had comfortable switches. | also made sure the product and
the butions were strong enough to withstand the strength and dexterity of different users. My game was
sbie 1o meet all the points | stated in my specification and I was happy with the resalts of my product.

o

Safety A

In my specification | stated very specific points about what the product should be like in terms of
safety. The safety of the people playing and buying the game is pa unt. In terms of safety | think
my product meets the specification fully. It has no sharp comners, no small parts and the materials are
non 1oxic.

it was impossible for me to make

alhy Wdllndﬁxed!hepgob]mbm .

no

Weigh; ! : :
Bcauscmymmcisforchildrmlwmwdwkecpitulimbmum;upoﬁueuleaMnl_hd
the children. By using lightweight acrylic which is quite strong my product is very light weighing, just
underlkg so it didn't exceed the weight limit. This weight could easy be coped with by children and so
I was able to meet the points in my specification.

Maintenance ‘ Sy
In my specification 1 stated that | wanted my product 10 be a self maintained product which | believe it

is. The only maintenance is the removing of the back of the product to change the battery. The game is
well manufactured and durable so shouldn't need any spare parts.

Cost

I'wanted to be able to sell my game cheaply so that it would not be too dear for children to buy. | was
able to meet my target of being able to scll the game for around £40-50. 1 was able to do this by using
standard materials and components. | also used cheap and casy mufmmg methods wmch made the
product more cost effective. Because of all this the game could be sold at this price and still make a
good profit.




few
o inuke 8 1CW
3 puceuring 12y 15 TRSEL i for my et T
4 When manifac en [ caine U (he dul] went
¢ D e fihe game Where !
fg e the ¥ wndt it the Dk 0
‘l' througth the Pes N befow
.

ofaccylic attached to
M‘Mwwmpgmgh the et it
the 1op of it. When of the switch. This wm{ld
mldhitpmfannm impulse to the PIC chip. '
cutise the switch oS the game | found & problem with
B e i ikch i i e base of
the design. not o the hoop of the net the ball
s St sk oven ifthe ball did not go
sometimes hit Tr;iv was o flaw In the design. In order
m‘;_'"f: u;cd:gdod ;(, attach a micro switch to the actual
to fix this
net. See below-

stiring my product ' had to make a few
When mnnufh:';':g for nesthetic appeal. Below sho

changes 1o my des;
#n. So
WS the modification o

my prody

ch better than & MICTo switch

nd wogld 2lso mean thay there would
could hit a switch and send a
6 without actually going in,

attached to the net
be no way the ball
pulse to the 402

The back of the net also had «

) be changed. Because |
tches in the base of the
box the wires where concealed away and where not
because I moved the micro switch I had
the wires which would be down the back of the

had initially put the micro swi

seen. However
hidk

14

In order to hide these I had to make a case for the
res. I stuck this onto the back of the net which hide
wires and made the product more acsthetically

: of the design hq flaws where
made 10 It during manf,

as others

When designing MYy seven segment display covers 1
measured the size of the displays and cut them out of
3 shape 1 designed. However when manufacturing 1
found out T didn*( take into account the size of the

: lﬂ;y; Rre attached to. My design w?he
NCOTrect as not left a bi enough for
PCB boards they were nnnchsd o and sgo‘pme seven
Segment displays could not be close together.

In order to fix this problem I had to make new surrounds ‘
and take into account the size of the PCB boards. I made "'
few seven segment display covers and this time changed !
the shape. The seven segments now fit and sit quite

close 10 each other even though they are tight beside

cach other as [ had hoped.

Another minor modification was the layout of the LEP s
on my game. In my working drawings [ had the LED s
(chaser circuit) in a straight line. When manufacturing 2
the product I decided to change this and have the LED’s ‘
at different positions along the tap of the product. 1 : ,
decided to do this as I think it makes the product look
more fun and aesthetically pleasing,
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&8 3mun scrylic

[
4%9’ T L
e b

1‘ 0 o .
‘W—P; " S acrylic

",I. 3mm acrylic

» ‘Bmm white acry]
[ (ncts)

/| Middic base

71

Main frame
Cuttiog Parts © \
| of the game will have iy !
« w;':ummw 1 will 68 Seven segment
do this using & variety of wols and | | surtounds and
machines Mﬂwm"w'dx | s | court dcslt:n
O\ bandsaw, coping saw and laser cutting. 0 PCB
:"': Orice all the parts are all cut out they
% will be ready for wasting and finishicg 0 "PCB
i

Folishing
The sides of the parts

Wasting a0d Finishiog
After the parts are cut they will then be
filed down using files and the band-

will th nave l

lo give a shiny, nestheticalls plea
’ facer until the correct size. Tbcpam will be done on the polisher howey
will then have to be sanded down using which will be stuck together must
different grades of emery paper to get a as this will make it difficult 1.
smooth finish.

together

[ Drlling.

[Netl,2and3

ing finish. This
er all sides
It not be polished

get them to stick ‘ ‘ parts will have to be bent at a 90 degree angle. In order to do
' this I will use a forme:

| Develop and mage peg———
| Dl oles o Compam}———
| Tost Gt

| Mark o e o s
[ Ctting Parg—————1
= AR
! Wasting and finishins

[ Assembiy
- o oy
Assembly
[Assembly —
|

I'A ssembly

Insen [‘('H ¢ 3 |

Solder PCR 10 swilches |

|
Parts 15, 17 and |
the net and parts 21-2
‘ order to do this | will
trip heater for 2030

» be polished ‘

! |
J

\ ‘ﬂ'y y \

¥ will need to be line bended for the stand of

3 will need to be bent for the nets. In
need to heat the picces of acrylic on the
seconds. Once the plastic is soft these

7 to get the sharp correct angle needed

JTSpIAvS:
LED's

On/Off LED \6

Rocker switch 120
| Threaded \S
SCrews

10 Wire for \ 3
| micro-switches

o

Assembly

All the individual Parts will need to be‘

stuck together. This will be done by usis
solvent cement which will fuse the Part:
together. [ will make the middle base fi
then the individual nets, then attach the
main frame to the middle base and t"ma
| add the surrounds and the court design







—1200x200x3

| Sides of main frame |

1

& ﬂl_aszoo X3 | Back of main frame
___|200x185x3 | Front of main frame '
1410x35x3 | Top of main frame !
___|100xr55x3 | Court design piece 4
{90 x50 x3 | Seven segments surround \
| 400 x 200 x & | Top and bottom of base ___|
1400 x30x 3] | Long rmddle sides. ol base.
120030 x 3
{100 x50 x3
190x40x3
|80x30x3

70x70x3

90 xB0O X3

110x 90 x 3

{BOX55x3

{110 X 75 X3

140 x95%x 3

T Rocker switch—— g

|20

(ED's:- .
[ On/Off LED :

Full sheet Im x 610mm

Half sheet 500x 400r

£4.60

90mm x 100mm
250 x250

Ll il)

300 x 200

£9.20
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This is the main program
for my circuit. It causes
Macros to play when

switches are pressed and
controls the amount of
pulses for each net.

This is the sub-program
that will control my -
LED's in my clrcuit. It These are the macros for |
will cause them to move the Pulses, Once player has |
round my game in reached 30 the game will
sequence like s chaser 80 to player 2 until they
cireuit. It will do this by have reaches 30. The gam:
sending pulses to my will then be over but will
#017 chip,

play a tune and causes th
chaser circuit to light

uf

QUND 120
OUND 1008

OUND 1208 SOUND B8O &

|

This is the sub-program that will mn}ml
my tune that will be played off the Piezo
buzzer in my circuit.
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This is the layout oflh.m.ii ...-.‘
R scven segment displays. ‘ng :3

|
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Prder for my second

aking and developiag Rt K I found that 1 could
mdxlmp' umxll';,wmcdlhePuls‘:AtOI?Di,
vamwaxWi:mnmcDomegounheMme
time but this didn't work. Instead I had to have them

afler cach other, | aiso changed the score |
one %

1dea 2 work 1 had to
develop a new pulse for
player 2. 1 did it the
same way as player |
apart from the outputs

wanled the game to up!nmmyprpgmmnung
[rmud:zbc game ::mg 10 99 1 decided to change
the grme to 30. This seemed a more reasonable score
to hf:rm the game end as 99 seemed a little hard and
the game would be too long. This program worked on | ]
screen when I tested it so I decided to use this and try |l !

and develop 1t for two players.

|

- |

‘ l
|
| e v

are changed so that it

sends pulses to different

seven segment displays.

After this program

finish I putin a stop.

| This means that the
game will end after

| player 2 score 30 or

‘ more

extra switch in my game to do this. Because 1 had not
thought of this problem I had to change the way my
game worked. Instead 1 had to program the game to
do | player at a time. Player | would play the gAme
until he or she got to 30. They would then be a winner
for doing this. The game would then switch to player
2 in which they would throw until they get 30 pomts,
Although this is not what 1 wanted my game to do it
still carries out the main function of my game, o
improve hand eye coordination and therefore [ am still
happy with the way the program works. In this
program [ also changed the Pulse 4017 macro to play
when a player scores and not when the game ison so 1
moved the macro to under the decision box.




For

copper

my fi

1 decided to leave these
insu:; ::’:?dding the PCB components
*s. However the pads are too small
ft‘l’w',d. 1 drill through them the circuit board
e would tear away and I would
Baye to fix this so this won't happen.

In °"’°1‘°g« P

diﬂ’em PCR

could cut the PC[yl ‘;::::n‘do fit the circuit board
e ".Uncm displ:ys m:k:morm

- This would Mm‘;e
owever [ would have to
develop it so it could get
snlave to run off mv Pic

Cireuit would fit in 1
change }he PCB ang
the sevan seament di

When le
developing the game I

added a master switch
so that I can turn off
everything on the
game. | forgot to put
this in my first idea. |
also added an LED
that will be on all the
time if the game is on
and off if the game is *
off. This will allow the
players to see if the
game is on or off.

|
|

Some of the tracks
on the PCB are too
small. Like the
pads these will
also have to be
made bigger. This
will allow me to
drill holes in the
tracks without
tearing the entire
track away when |
drill the holes

This is what the
seven segment
display will look
like when it has
been finished, 1
have fewer
jumps and was
able to make th
tracks and pads
bigger than the
were in my fir:
idea.
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II Assembly of Main shell of Rroduct

] This is how the main
product will look one
The seven segment o
surround have

body of the
€ assembled
15plays and

also been added 1o

|-
BE
n £
s
-
2
o a
P g
=&
& %
o —
o
o

= 18 cSsentially the
maun shell of the Product. Now the

nets and component must be added

to finish the manufactyre of the
| product

e : :.) r;‘.l;" ” s
. ! it [ ‘ Finished Product !

|
: | This is what the product |
: ¢ before ! . |
ill look ber | ; d look 1l :
| This is how the product Wi toded view | Should look like when

{. Here I have an 2xpic R ‘ | finished. Here [ have added !
| assembled. He. fly shows how ; A N

+f the main prece and bre m = [ will | the different size pets and the
Y, & jts togethes RELTEIES to sho
j where each part i or using solvent ‘ main u‘xmgxmcnfs to show
stick all the pieces togethe of the base where they will be positioned
e : bottom of the Da: :
m the bottc

ement apart fro

and assembled to. I will hay e
See base to cut holes for the sw itch and

Seven segment displays and

1l holes in order to fit the
=D's into

ar
!







im0 6

: Jtiss simP"

imd::ﬂt":m'“'
idew. ,mm::;&d!cwimwbyml.EDisquhq-duM
Would B s sounder was a good idea. | think |
ol like it in my finalcircuit idea After looki
think that & seven segment display isn't

When play s that
would light up signalling
thing would
|

m&wﬂayu It limits the game to only 9
s z%mmguﬁmpﬁmhn
throw s0 the game could potential be over in say who woo he B0
LAY b encouragement and ssys g
: scored. | think this is &
something t the P
same idea as ide

my circuit whi
micro switches
this was a good 1§
micro switch as
likely to break. It
which would be goodss
| make my product more €0

this is a good high standar

L

d circliit with

For my first idea
: I tho
Quite basic. I think the cj Was a good but was ' o think
: thoTy ' favounte :
wanted my product to h;v fe ot rall is good but I :,{umﬂhu‘“l‘nlmh. m{norc featufes than iden 1. In ‘h“l
out and were unique. Thi © featurc-that really stood circuit the game 803 f"o:“d w.ppellm‘:h ; I"T ’w‘" y
s qui: circuit has roghing really makes the game dﬂmo o wCD g
a bland circuit!, think the buying the game. Ins this idea I ed hOWL *D's
winner is shown. In my first i 'lm'uwn‘:icr play;:t I
» c -
er | won the game the winner

and because of this I decided to use and

many good

4029 chip wi 099 counter
mzﬁ"m“,;“, 845118 decoqr 20 L Dave used o
means this w”“d‘”ﬂ; the
down from 99 mh‘"‘bmf;m”'m
emww&:wmnm%%

me.lm“y“ke'hi:h&bkﬂf

feature and

think i€ woul,
d work
up with this i really we
of‘»{cxi;inmmtnexim!hmymlm
umo#;o luﬁ“‘”‘ﬁchw:ld‘:m.uﬁme iz
A i
Piezo s fukeidenllndllmk;

was Iimiléd‘lndL
%e.lwas lim ol o
ide ..lt}ﬁnkllikcilfcaummml

wlllu's is such a simple idea with no real
m ! decided that I will not use this circuit for _." features
4 / develop it for my final idea.
: ;
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‘ement Trials 2009/10) Rgr N\ R
Control

/

[ P —
45:33:")' 4029 Decoder / /

| =

-

—

Double Seven Segment display Circuig€xplanation

\ 3
" ; 4511B Bi 4 o A

Micro switch ks :uy 029 Decoder | For my third idea the main change 1 made was to
= make my 0-99 gdunter an up down counter. In this

o118 Bloery, 4029 Decoder . circuit insteadrbf using a 4026 chip | used a 4029

/ Doy woitcts }—-[ Fie clvp onuntor | ~~a| Double Seven Segment display chip with a #511B decoder. This allows the player to
45118 Binary 4029 Decoder pick if th ted there game to count up to 99 or
counter

99. 1 think this is a fun feature and just
c gnme.lhn bit more different and original

Chasing circuit (runner LED's)

Piezo Sounder

- o
-
P
= =
———— o
=
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L
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e
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‘ment Trials 2%9/10

Each time the ball falls
hrough the et the ball will
!nndunnphxfmmwtd:h

will in run hit the micro 4

mxmh:ndcxwundiﬂ'umu 4

number of points,
on the size of the net scored

into, the seven mﬂ‘

piays will count and shaw

the score, SceFig(\})

) oy
Ay
i
i - py !
o ‘ 4 -
Each micro switch mp\xt\Wlll.cmh

‘ofpg'tm when pressed i.e.
one net will count up thiree points on' tHaseven segment display, another will count
two points and the last will countone point The

qow ot will chunt up each time to the
different segment display as it will be two players'and they will have a throw each

time. The first player to get nine point$ wins and when they win a LED will light up
which will sow which pinyer has wom: Also a P'Em buzzer will sound when a player
wins to also show that a player has won: the gpmc;fht LED’S running off the 4017
will act as runner LED’S to make the producttiook more'appealing and vibrant.




*ement Trials 2009/10 e

on-.This is an example of a good scoreboard. Thidh
d hhunopwuch_clockwiﬂnluu.u‘ :
99:99 and counts xombl”!"m o
a Built-in control panel which alio acco
of a top of the range scoreboard

This product scems very safe: It has round co
~ out of the way of children
@ be assembled uhco bought. It can be assembled in
By game to have no assembly

mmlmtlbomns\uy safe. Ilhumlbzpcomcrmcdgﬂ However padding around the
mwhwmitmn{cmcnchxldwntohx‘nmoi(.

Size- The scorcboard is 4000mm x 2000m x 200mary. This
be used for in a real basketball court | want to make a sn

game.

Cost This product costs $530.87. Thisisa very high price scoreboard but [ intend 1o

fact maller, casier 10 use scoreboard.
Skze- The product is 1500mm high, 1000mm wide and 2000mm long. This is 2 good size as it is ot =L
::‘:'1:3 {‘":: "m::d"‘: child for the products target age. | would like to make my product similar Acathetics The scorcboard is very plain. It has just plain and boring background. The score
one but oo a scale and timer however look very good and have bright vibrant colours that would be able 0 sce
3 f z00d distance away
Cost This product is $189.99 which scems a fair price given the standard of this product AL SEEeRCH e S
Agsthetics | find thiy product very aesthetically pleasing and think that it will appeal to many Materials- The product is made from acrylic
children who would want 1o buy this game
Pawer supply- The product plugs into main voltage,
N Materials- The main body is made from steel that has 10 be seif assembled. It is has a backboard
made of beech. The baskethall hoop is made of steel also bent fnto shape. The base of the game is
made of a fabric which allows the ball to roll back 1o the user.
Power supply- This game requires 6 AA batteries
'

e — i



u-mh-—‘.y-.w»h“ﬁmdmw =
tedetoll ooty withaball 5
game impevve heod cye and depth P

l.::!,:pa-mhﬁqdmhmwdqutwmmw»wru
cnch player.

um—-—mnzm R
um.mmnﬂmumm.mmmmmm
LED s muast flagh and 2 buzzer sound. L
um—uummuu*nmum_
L’-ﬂ.hd—uuhndﬁnuphuhmu.kh.umhmhlm
.-d&-&mzmuuauumum;m

as possibic 30 it app Is 10 people and
10.nat oaly make it safer but make it

/ small

4.3- The matenials used 1o make the product must be fon toxic so does not harm the children using it or
44~ The product must meet al] the safety standards set by the BSI,

Power Supplv-5.1- I will use 29v pp3 battery to power my product.

scoring through the

u-mmmuumumw-du-mwm.m

6.2- It must be made a cost effective product. p

ulluwWManmthn(MWhhw

64- Manufacturing processes must allow for the detail of the game 10 be achieved when finished.

wmmmhmywwmmmdhmm_m S
order to make my product | will have 1o use llowing manufactusing processes. have

mw::um&mm-mmﬂw“m

%wmukmbchﬂww' .
.mpmmnM’.ofmyp'mmllbennd-ulpf&ylknﬂmmﬁ!hmdemﬂﬂﬂ

g‘-"me.ékormmw will bemnde'o\uofuc"ylbuhwillﬁnumuhm,' finish and wil

th more 2 L3

must be mude out of suitable ligh materials ag this o chil
: it X
product must not weigh more than 2kg oz 4.41by

Maintenance
10.1- The product should be & self maintained product and not DULS Of screws et 1,

10.2- The product sdeally should not need any TEPRIrs or spare parts other than the handles possible
coming lose and falling ofY,

10.3- There should be ideally no problems with the product.
10.4- The only maintenance should be the changing of the battery

Quantity

11.1-This is just a prototype therefore it should keep 10 the boundaries of one of production.

Cost
12.1- The toy must be cheap to buy in any toy or children store

12.2- The labour cost of the manufacture will have to be low so that a £00d profit is made by the
manufacture

12.3- The materials and the components used must be cheap for the manufacture to buy so the product
15 cheap to make and therefore cheaper to buy

12.4- The pame should be sold at a price between £40-50
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Who does this product affect?
The game when manufiactured will be aimed at the children's 1oy market. 1t will
appeal 10 children as it will be a fun and enjoyable game with heightened
enjoyment through the competitiveness of the game. The game is 1o be targeted it
children between the ages of 5-12, It can be for boys or girls

MMwill be three nets of different

Where the product would be used?
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rmied around and played anywhere. This

gh to be car

dren to play with mates and also allows for casy

Iso encournges interaction as there

lay, be acsthetically pleasing and wi
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ition and depth perception while keeping children content and excited

e gk
.ﬁ':\.. odss LB $-C.



















= M Ly

Receiver
Thave chosen my third design to further develop. I feel that this design wil
uwmmnwm Mlhﬂﬂ

! mwummx&uumwmm

3 wummmmm»mumm
quuwwmwumwlm
mmau..‘ wqdnmom.ww

materials used. Als instead of whole tubes forthe handies | am going
allow me to save weight for my design.
The designs to below show the further development of these designs

al Besign S LU

AR

N -
) also need 10 be made bigger 30 that the project is casily held and 50 will not slip
th officials hands when wet. —
mmmmmm of theses designs ’
Development of Transmitter
. Design

Hawk Eye




























This s my first reciever design pC
will allow the referee 10 camy |
eqgse

it cheap and
waterprool

%)

'

olidWorks Student License

cademic Use Onlyaic1:1




Tranmitter Design Page 3

00®

o
il | SEIRSSINTTTe—
- This is my third Sesign page oo
This page agan shows a iranmater ’
{ box which | will use as 8 S10rage 4
) usage device
2
|’ 4_‘.», ! The diagram 0 the loft shows how the
| DOx 1S OF CanN Soe that
)
= | ) the device to sic
g BV : dovice. You can also see that | have
filletod the the edges of the Dox which w
5 the box aestheically pleasing These design aiso
mically pleasng as
i y
: AC
j
14 ) £
e ) "
!
-
This is & detailed
view of the inside
bed for my
‘ circurt inside tha
/
f
|
|
|

The ciagram
above shows
the design closed
showing how smail a
and lightweight the product
is  This will allow it do its function &4

. SolidWorks Student
~ Academic Use Only
e | triometric view of product







rom the digro

my fransn ¢
g him the

Dasiyn Pagye |
yws my trasmitter box open

The fwo diagrams that you see shows

in see from the BoX
nhat | have put in o cuve
o make

i nleo

gestheicaiy Pie

The diac
show 1t

olidWorks Student License
cademic Use Only


















with the ase of your foet snd object of the
10 score & goal into the nets on either sde
ﬁ“mdn&—

see :

‘hecause players might impare there vison and so not wecing

. _,_,:ﬁm.ﬁ“hmlﬁ-w-vyﬂtm
up 1o ceferees. about the descions that they have
: : it Is an often occurrence to see goals that have not
e _ﬂwﬁvl‘nﬁﬂywnﬂtﬂlb
occurrence is 10 often and there must be a systeen that can s0p
« Mm‘hdnwphmhhwcm
imaking unfair tackies 0 players and not recelving any
Wbﬂd‘mm“m
. undor massive pressure 10 now because § bad mistake could cost 3
 toam or being relegated. Referees, from makiny
ax 0 world chass referce in the caso of
a player off afler giving the player his
Polls reputstion was sosed and was

M@Mwﬂﬂum»mhmwm.ms
nmmuhu-mmnmmmmm

ick of a penalty kick

*
A










I8 Ang fmna of the desian

The product needes to
D8 tested to check the
$2¢ and fming of the
Components 1o the man
matecials and  acrysc
used n the cdesign n
was found the acnyic
fitted correctly anc fush
0 e components
wEhout the need for any
modification and gves a
Pood representation of
the final design and 13 |
mechancsal Lsage N this |
svelom and product

r—
| The intial design stown |

o rght Delow shows
the botiom of the main
siider half that was to
atatch 10 the puling
Cymncers. Afler making
ihe original piece if was
found that the sicer dd
Nt meve smoothly but
| smowd dunng testeng

that the claws woud
| work comectly weh any
skuaton ang coud
remove any nads from
ihe svstem to contridute

0

have a few moddications

after some small change and no changes had 20 be
e main Axtons of the poeumatic
hat was chose 10 sudply the

M probleen 10

e SeNgn wes ©
MeCTansm  which

e clama o the ongnal
poston N was found e

Pneumatic System Settings And Torinn

The Iaptop was used 10 set Up and test | | This shows e festing o Te logic system neide
the circtw for speed efficieny and correct Me Tt pic which after modicfication proved
use of the fuctions power the preumatcs | efficient and correct for the fucton of the syatem
in the systemn of the poduce shown below that I design needed 1o ramcve the nad

e R e I i

tn 45mm
when would De glue
ce e siGng
Dase smaler shang
1o ot the Dalis run

rackes were steched ou

v bt e+ o "




M e o wan of Pe Sees
T P e T s
Al D Danges woul Seve B

- e

S

e e

CIRNING 8 MOukD o the man mosig
Caning The manufactie process
VOO WS vaCn ‘o)

— |

The desipe found Dt secrc sress o e
COUM NOt b achwvnd by e vacum
A8 118 Ratruions Coukd rot be vecum
Ot Due 19w not Devig ate 10
W aalruded arves A wey o
) INS wos stieriiad i Pe sercod




The meecn hr thia choxs of modfcaton wes Se 1o e
oasa of TANDURTON of T pmca The Deerrgn ofered &
SIOR S0WLE0N 30 e Mty pAobiem and coues e

‘ COUMOed Dy CUTING Tad Braem tracka of lengsh d8men

TROOUED The ACTYEC DCe which would ba giue 1= e
UDOS! D0 10 (roduce T aiking mechanmm 15 De
DOMom Dase Wralder sldng rackes wars stached o B
e Tatn P MMOOiY SIONG whCh aiowed § T Datier
1 BUTBCe With leas MCROA of The LAGN 15 run 00 WO
SAmAgng ay COmponania o sutaces of Da deeign. Thin
Wit & Sacty mpotant modication Suvg mantactun

»
s
———

s
S 7




The croutt doans o
Valves ™

-‘-“_-—-——. —
I3 e b N\ |RENDER WiTH TUBING|

r e which makes

D38 Come out of tha base of B |
mobéty of the mecharam ’
. ) Rinned m—ur—“n PDrevant Samage B i
FINAL RENDER| R | 1270 s = n oot e
i . Sty Seatiom 50 Tt vo Uners ww ot

MNMIMCIMN‘&H Tha mectanam & the
memwma‘qncmtmmwnvwou =)

Tre seconcery cytnder drves e Sysam ey whh pushes the Claws sganst the
wmmmmmmdnmnwm'v‘a'p.ufqmonu oo
40mm out of e wo0d I Fuesson haofm.numnfqnth.cn
mmwmwwnbmwmmﬂmmwmraun

Nt-nm:,m-mcowoqumwwcmz\vmhm
needec e 3G acting on e claw, Messdom |

.

| The claw Bearng Nols will e crilled out afler lazer |

| CUTING I8 Complats enaureng & Mone accurate damets:

The Jef Pand hancie @ mace 0 twe separate parts on
e 07 rOuter AN atatChed wih tee 30l Coment




Bﬁ@“

100 S







Manufacture Timeline

anufacture 4

or

N

-

Handie holes

Caaing

Handie and Top

'Il’.’.’.

|
I ]

!JI!I]III]I'.

!I:‘[.’.I.’.Il’

}

’.I’.’ll’!l’.’:’-

l’.’.ll”..’.".

l’”!!"’!l




CB.C02.01
— CB.C01.01

(Car | Tos Casia |

[ caz | Preumatic C

/ﬁ” [ CircuitBoard | c24 |
*CB.002.04

CB.C03,01 : \rcn | Preumatic Tubing | c23 |

N
CB.C02:05 ‘
| (e ]

€B.C02.06 i [ cA3 [claw Mechanism |
+C0BC02.07 (oo | ClwAsesmbly |
£B.C03.02 :
C8.C02.03
CB.C04.01

.

“\‘['cwul TopSlider |
\licu | SottomsSuder |
c17 Sottom Siicer
ci8 Bottom Siider

£8.C02.11 CAS Acrylic Base

C8.C02.12
CB.C02.13 § cAs  ObechiBase  C20 cis Bottom Slider

(_TE]'_\{—CM [ Acrylic Handles | «+—— c21 | Right Handle |
N ez | Lot Handle | 755




L Emwﬁ

¥ :
z
il

“lo\lltvt

Nerernmy

otel | [ Jojole

E
|
|

seBenssnanensne |f

o Lieg wn
Dgoeter Thie shaws (he L2 Sow of e systan v
et 1 (e fran NOLGNG receets

ILOGIC DIAGRAMI 1 wiows e

k

>




—_—

-] ~Inal PDesign =

’ —
- —— & P § Wy rweeae The prmemation of De denge | N

* powerng Yum e deee of ||

-n:w«r—cw:ura
WONE e W o D

|FRONTAL VIEW|

|LATERAL VIEW|

e U0 B Ty F Pe o -y e

|ExPLODED LATERAL VIEW|

T showa he evlent o |
OmOorerts eeded o for
o || e toat denign !

The 10p base Wil a0 Be spraped win ‘
prmer and cowtsd with Dlack pant |
Black Jose best Wt Ihe blue pent cl'
the SOBom Dase Piving Ard seartcaly




The oree? contams one vetage
FOGUINIOr aachea o the Iive rad t ey 4
Relays which power the waernal
BOlMnoiSs which In tum  power the
Cyinders for the Sreumatc system of the
device 10 Trive the claw and sicer

of e choul Boerd shows the madmizaton of
DOSTE 40 that the Board ft3 insce the project nestly

5 port vaives. This pves the device

00 Jesn weiGHt for usage The systam ccetaing separate 2
10 880" SUDRIICY System wth entrs conrectons for satety -

Y3

(tﬁf;m'u;u
#4000 (Hugei«Q

_ —————
- e v s—r

f[Chyan:
by

“

b

O=—0
+ § nono
O=vy

product  when
The system

SRozE NN O m

—— O
| RV

IQ-Q-Q-
Tzl Normal rE—=
top ’1:""?”']'!”!"”7""‘”'"52‘-vﬁ<‘?“" a5 bR 1
W&-——a.’______..____

!

)
bl dvidim e v b - corrbmme P——




SICIRCUIT DEVELOPMENT 1

The LED | wit sne i

The LED
rentor £ protect the LED Sam the mrch arger cunment
My St i an Brevet Araiget LED, te @ the
(RE00N Pat & 200N wwwltor i Peeced 10 Srofect e LED e i AD

£
i
i

a3 WTT
z v‘i 4!
il

:

P D (10154) and » 18 g ULN [2903) This it weo
B9 Coverad in maore Setad of @ leter stage The I step
| Whows e tenel swich Deng added 1o e crout

[Toe sugram s me rgny
[ s o it aymi
fr 2 voRage raguenr

'1nwmmrow3uwm -
'8 e crtut connactng 19 e 18 3 pc v 08 rewisiens

i"- u . very imponies
pot of e 18 P
STk A veltage
reguision 18 8% mectcal
| oguster  Cewgred

SANTEiCaty martan w

20 the design, & may De ueed i
ovale one of mire AC o DC
ragem Elsctrong voltage
FOQMOIN 0PI Dy CIPOATG e

| SRt ONipA voilage 1o & faed

votage The fsed wilage »
Satarmined Dy the GROUL rescs

000680

3% T

e

| The 18 pim ple [Y0I4) s Do Dc caed
for my creult The g ham 2 power
Mgy pos. VDD » e postive
upolty, =d VIS m e regetive
WEply, o OV, The masisum supsly
Viitage hat you can use W WV, s
the minimum s IV. The s wil De
SrograTmad 1o sl e neede of =y
daven Tt board perts
conrect n

W TWUwwes

7 | 9Ver Ihe coppar racks

The pirm (hat have Y
¥ | not connected have free
2c000a 10 any wearal L

| Otpete wNOWt Croasing

chuaing £ 13 ador cietut

N ———_— .t o . o

clanosef~se R
0boi0=0 geSegatioVary
OfugiuO=0o

Y3aA

Ofugni=Q|

The diagrams have been constructed using PCB \leudl




ROPOMETRICS| A
* ThE Mg M0e | Fa8 SN0NG SRR Srmaten & 18 e st a8 e e -

-’-d'.-—”'c.m”-u—hu"mt
o e

T S fan n tante sl of KIMW e 0 AT W e e e e
W Ran W o § Ser SRS L0 4 bean 1 Pe specRnaiuee b steee

|FUNCTION|

|MAINTENANCE]|

sarvorg

(IVPr Aty ene s an ey CAnCHT v Vet b TEeCma LD e

mﬁﬂm b IMANUFACTURE|

"ACTURE|

TS 0T e T Seeyt ey

RATING:

f
Oty SOMETIRIn B¢ 4o 8 v 40 T OITIR wheD wmans | Some ot
@ 5008 Corape ¥ 1M BT eet 3.8 6 RO

SN0 15 P anviurmart § A W e denage
nn--lumh--nv‘cm

RATING:

|ENVIRONMENT|

e maw s of
e e

Design Idoa 1 Final Rating 23/40 |
| Design idea ]mm.]emmI Cont '
[omrims |+ |

Igolgnlduz I] 2 [ )

3 1 4

3 ' 3 .+;

p—t— ]

NTHROPOMETRICS|

TNR gt B Tt mes evmormecaty ertaroed T8
Vace te ey T e
TTe ey vere ceenowe f
ot Can TRE Pe heleree

JTO|

b e —

wiviatn send N B pywe N
e e R

THE Sengt SRy few mas Louaes T T e Sewgn Nes Bl IR CETee Ml 0
Sten W B mos MRUescy et 5 e sens of e o e Sechanmen W e

rarne: YY), DRI

The Seaign W Tate 0 D6 Sesly THITANSD e COMDONRSE TN De teved for
Wt o T W eeee.
The W0 (aerg sl I Corrporerts 3o Frer TECR AT 1) be sty AT seemt

The device Eoke w0 JIB0E INGL 0% FECvEie St wd Aot Se mOveed st o sl oY
teacce Mg Lameneg of T deves 8% Peer MRt wAKA (OMOR Te

RATING: ¥ 3

The mam sror of ConMction wilh e Josgn W P Capat
G . FRNign which @ not 28 simpie T ety s i
m.m—-*--mu-unm: TN Seage mecnera 4 vary caree e
fratet 1o Bat Ta et avmn wll o
o T ayrie wil S 8 e MU Sueng The
v Acoter s b That most of I deegn Wil haeve
Sue 3 Ba compantty and 30 shege 30 4 ot ™

P et W UG 008 WPNCh WO Nt e Neeted w

BOn Wit

| Design Idea 2 Final Rating 18/4

lAmmopomomc. Function | Maintanence | Manufacture |
. .

“8illl TABLE SHOWING SYSTEM RATINGS AND CON

SN b svel il it b VBN & Sunndos caillieridln Sl st in sttt srde Suady b ia

ANTHROPOMETRICS)|

ettt denttctn L P ————
TR et itee Tat Te G0t tet Sengs s

The sl e sBougs » Wl Ban De dher WG WA W e eeg
T TR The SR T m Rty a0 Rreves Be Necton of he Sewce

TR e T B e metow ety

e TEYTH

e e L T PROR PR Pan 1 e ater Sesgne W ss
et e e

]
:

o b e e wnal cain 2 1 e NGk o STiue T SRNGN DETGRARTS
By B 13 e T Seegh

e rconewy W Te gt M e asge siveages Wher Tan Th sRCEncy s |
PR Nt feve oy e ey \octore

e YYH T

7~‘!H—¢-ww—--m—¢m~mm
TETIRCROCE DT 8 AN St e

The Wfar coung @ muah hamier 3 WTOwe Bt Ser Sesigre Sue T8 18 GETERsed
vq‘.v:—‘v‘mﬁman-uhm“
WEONIG MV e COMGeresth W e pracees

The mwarm [ wmese & Tty St W 0 servon e shier ped meny W (he ciher
STOORANS feed 1 e weowel a0d BN e mare amghamed 10 epECE  Sgai
THSG TN S8 TEPOTWOrEe W SO e e

ranne: Y, IR
|MANUFACTURE| '

TR ANt et e e B LAChon which Bkades 13 staly i te manutecured

|MAINTENANCE|

. ente . e

|ENVIRONMENT]
. T sl e vt Sus N desgre Lnctonaity seeme minemal Dt 00 8
AN AN vt T defr e TrTTares 1 e o 008gre | have voaed ol

TV an o e WRgeee TRRIER et MU oM sleciicly wil De needed 10 e
CE WS APOLGN @ WROet & S Uch MO POBUING T TNe environment

Design Idea 3 Final Rating 23/40
CONCLUSION|

Tha deagn | chose 10 base my Sl Oeagn #0Nd wes Cengs ides 1,
AIN0ugh & o of Meatiires oM e deagr will need modifed & achirves
* 00t highest mad and appeans Most sucoassiyl for the function #0d

Enviroment |
§

The mandfactun rooess for De desgn wil have 10 e erfenced bt
Moy & much fsatee a0 More effective vystem frah X

Sormm festume Such e by of the Seagn Kea ) and the Wiceecy K
of T OeRgn es 2 Wik Wil halp 10 COnRIruCt § much monm eflscive

_
§

CLUSION|| '-i




e

[INITIAL DESIGN IDEA 2] |INITIAL DESIGN IDEA 3|

RATING: i A

\ES ICS
. Nn--nmm-c--rammnw-nwg-m-u.—v-. T CACNATMY - vary seeeie ay . wrpe ‘ o
ok w0 b W] Gt atachend |5 e Font of De | .
. '\--_--ov-—v.nn-mn-w-eon-muun-uw wie & S 3 el O Fan Tu Wher Cemgr Oeen whech
o . — - 2 » e 33 e Ganers coraumens of T froe of
- N~-c~~m'—n'mnhp-anwr.~n-m
a--_-—-e-w—awm-nnmm-rvo.q- . arns - e A1 ST I which Cives e ok of 0 aamy B e SERGH WhECH o
- Nm‘-mnwuwnub‘a\'u-u---'no-un I8 realy Coordr 4l - » Vet
- AT N 58 et wery wed . T IORANG Bue 13 B VTaresing wage e Wi st m ey Toders
- Nm-u.mmuﬁnnmmmrm«z-. M e e L L L Seer— - . - e PO G ea
B ] pes ave » : - Cesgn » VGl TXED FOre sestwically leesng 1D e Sormumar and 853 §
RATING: 3 RATING "’CE_ e L | e e
T e e = RATING S
| ———— -
{ERGONOMICS| |ERGONOMICS] il ~ s
. hduwnm--nmc:ummmwnww + Tew . oou g (’- .‘.:{GCNOM!CS'
o2 ol in vt pnitiorn T e | " GRON R & Tch Iowar Cente of ety a0 ey 8 mUch Deter Salance Gue e
. ”'-'l-uu&wun-t-ammr-w-mu T T ST woAs D e . o | § » -. % erponominelly
W Bu rer Yum De wond & The Seaipy o . . " P oy iy
- ﬂ--——._-smrruu\,.-.wm--hmpv L o . 4
Swtanie swey Yo B nat 0 questcn tE P
- ’\w-mmb;wcm:;.ﬂ 1
-

» ma-'_mmmnmnm:mu COTOONe “eeied lir e T
PrELTEK M BTG Ity ece T v psiare
- Nn‘wamamdwccm-—:‘.vw

e coss

Aot o ol (X0 wheh » mes T e

R P reep——

Pe Nolow

PN Dean
. ?h-ruv:\o--m-n--y;m-m - 5 X a" - g el e
urvarg oot of B devios e much . dud &
St fype of ool WS & stanon

RATING: "I’ﬁ“‘.’m
» »

et S e AR S e




s : wa g P g

-l "Wz —~——, e ———
§ B ——
PRI PICAXE 18 PIN CIRCUIT DIAGRAM |
/ =0 (g~
Jicli1

\

Ths shewn fow e man tese
ST Tty b e e See

.o

|

"
C idece - g.‘
G3grees

e o — .- +
s Lo J ee
Il Gonign » e | :
e |
produces  w |
h e |
Pen In he
ey 2 deas | =
m’"‘ > o The ot vhown
o et | . e | o st |
fals e X s A S - - e W
| TR - | PreAse Cooen ® |
e 1 L s e reeme |
*Mmeoy | JURY &l TeItuLE g-, ceclvter und Ba
=l - wpatany of 13 |
30) ese U racasey o El
fm“mmlvmxu B + st I:‘-‘.‘;:\
of e socwnacy of e Oeagn for he L e Average Outont
working AncBon of e mechenar 5 o Cumen W 3 |
WOk The mpioded vew shows he : | minervon
Serome motor function & e desgr | ;
The fen Macper mcton act in tme we
SOCH ODr o remove [ha nad o e
wood N e reichet becorvng off |

2
i
§
-
}
{

| The cew mechanm n et ' Mo
2 he wood Maska 33 e ahery poe
The clewa fae ciows lngether Sue ' e
taped ALY sganet the outer sl of D

Ancthay  protiee o
the 450 heavy weight of e
el wtich My s e
MIDE design o e
- [wc“«-u and cotenta
| dangerous 15 cae 1 cactam |
Li':ﬂm

TA MA_'[I__LLPU_LER W

——m -~ ~ STy




o

T T T TR _ﬂ. ‘_ —_—
" T T =
50 £, - U '_ awl‘r "‘QV. v
" O - “T‘-' : | =
sl mlm m
w i) - ‘J wa ‘.Tj
:j::"}:t ':‘.‘.Q:‘.x‘;:l
— 11T 207
1 o= L T
-4 o e - i—,I
| L & [=Tj
|=vuau-wm~.$.w| o : e E _%‘W‘L‘l
ILIFTED TRAY! 3 - By ,\.‘;@
e e e v 5 | o |CIRcUIT DIAGRAM FOR DESIGN IDEA| ‘
f%ort of & lever which s e Bay which
o I 1 50 Shage o 4 paretel terer T ncegmnen -
ROTATING CLAW AND STEPPER MOTOR| | Ton g m et s
- e e | i De mece of dee

i
i3
if
i
i

i
g
{4
F
i
-
£

i
H
:;
i

_3&5

-

HE

:

i

i

| marx the claw of the design on
lmﬂ'wuu:l.u:ﬂm-‘nm

(

Heg sgairat |
8 puber. In |

e rounded soges maks e |

clew rolaficne Much  mMore
amic for oMciency /

Fores -

Oistance xLoed |

/

wrcved WOt Jamagng the wood

<
Tos taper ' shep But alows e nal 1o be | |
|

e p——y—— S T .

g T
breda it

e "

——

e e—d
[Tre torce newten |
" 12 mmove Se mwl
lcﬂ\ be cacuates |
oy

———




‘ ol ek wea & ~
[INTIAL CIRCUIT| 172 ot tew » vt om0
e Syrens e 1he ol 00 e 0t
-~

The By wwee w Dassd o »

|PNEUMATIC (= senses »

SYSTEM| == ¢
A « 3.

Doubile Acting Cylinoer A

C
£ -
9 — 4 T
t 3 Port Valve

" _IZ]XQ Y

=3 - .}

- ’

- | | -~
- 8 Port Valve S, -4
alowp—a |
-_4 J wbie Acting Cyfinder B - =
- B
— | The Mmone sste Samat sbows Saches B T P s

) e # e Sager deme T e s e B e

W S CORmE T T S SRR e
e e The St s oF & TIN el N ey
. Aage ¥ Te Tar el mecr cmes

|DISASSEMELED)|

|FINAL RENDER|

The preumene setp of e Ces » 0 e olowng
Svacion A+ B- A B¢ A moresacts Syteder ore v 8
ormsarty Oyroe

The foce and smg of e sysies & sfeced Dy
owt o W nopied fom Me soute

et e o AL TRt
——————————————







Anaihelics  The Prowy 150 Nanl Pufier i simplietic 100 wilh very ite sesthetcal
—ovew T8 Donic sape and AUSIC T 18 Lostykah 3 not appeaing t mast

Tha 100! Scen 1ot NG Gut SPMNSL CPer fO0K and ATHOUGH i 18 Nt 8
magor #inwtn fo atvact O ore

of ™e &

i s 0o

i et

Bt et and canndt cope with a large foroe o pressure,

Materisl The material i & strong mikd sieed, S3h0Ugh Newvy 1 it durabie snd
*factive for B job and purpoes. If ia not capadie of umple smad Smngs but Capable of
Pinle o0 8 lBrpe scale due 10 Me strength of s materals.

Posaltie P devioss pOOmsL foats is 23 lack of safely Ita simpiest design
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was a complete success as the aesthetics of the product
ad sign contrast well with the black of the road.
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5 y 100mm and cut a blue piece
\ astic measuring 390mm by 100mm.
1 mmmmmw»mwm-

~ box so that there is a black back and a blue front.
l@gfnroluglemmﬁlemedguofmeboxwmlhﬂ?“
all lev
13. Wet and dry the edges of the box with 320 then 600 then
1000-grain emery paper, Polish the edges of the plastic.
14, Cut the box into two using the hanger saw so that one
section of the box is 30mm deep and the other section is










*  1x Push 10 Make Switch

o 1x 1000uF Elecirolytic Capaciag
o 3x 100 wF Electrolytic Cagacitor
o Ix 1000F Capacitor

e 1x 7805 Voltage Regulator
. 2x Terminal Blocks
e 4xOne Pin SIL
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This second design for my transmitter is 8 much
main box that contains the circuit is designed to
one side while a handle is placed to the left at a
distance from the box. This handle has several
&rooves on it to fit the users hand so they have
greater comfort and more grip. The main box
has both sides filleted and the right hand side
acts as a handle also. To access the circuitry of
the design the user just has to remove four
screws from the back of the main box, which
will allow the back panel to be removed. The
&xrmmholdthisptnelmbygoingthmugh
lheplnelwmwingimofwcyﬁndmxhn
have been glued to the main box. The eight
output buttons for this design are also laid out
into two columns and four rows, and there has
bemcnougﬁspweleﬁfoulabeuobephced
above each button so the user knows what each
bmtondoe&lhepowerbunonbubccnplaoed
on the top 1o the right side of the main box while
the reset has been placed on the bottom to the
left side of the main box.

definitely usec would easily ba abla
wwmﬂhmddw
¥ . This is almost the perfect design as

mwulblewhdwﬁsthlonui
mmmwe\mmmmm
screws

For this design of my transmitter | have agued
an idea where there is a main box to conmn_lhe
circuitry with two handles on either side of it. |
have désngncd if so that one handle is in tig}u. 1)
the right hand side of the box while the \cﬁ side
handle is several centimeters from the main box.
Two strips of plastic that go across the top and
bottom of the muin box keep the main box and
handles together The front of the main box is

simple a8 it is just beld in by inserts. <y
Ovuzll:_ mh:mwwﬂk
vahmt_ome\ophu&gﬁq“ )

its function, yet it is sull 2 simple dewign. -~
and would be very easy to manufacture.
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| The matrix of switches is needed o | The microcoatroller is : This is the individual ,MW | Toewmsmte
! allow the PIC to have eight inputs in such & way four-bit binary | cight-bit address fine, . module §
! instead of five The eighteen pin ! that it has the ability to patter, for example, © which are four high and . dmaimopm T
i PIC has five input pins but using i recognize what switch is “0101." This . four low. Hhigh meansitis M.ﬂ‘ '
! the matrix allows it to use up to pressed in the matrix Due to indicates which tied tothe five-volt ine . pin. Reendaa
! eight Combining all the input pins the complex programming of input switch has . and low meansitistiedto | signal tothe
and two output pins allows us to the PIC the microcontroller been pressed thcmowh\'u?hm. m"“: A
design a matrix system for the produces an individual four- ._'-9"8"_““*“‘. 5 “hﬂ* 3
switches. This means that when a bit binary pattern, such as, * | :““‘ It is capable of ' n".‘“lh b
switch is activated the PIC 0 0 0." This system means  sending a fous-bit data s MM
microcontroller knows what one that the first switch hasbeen | m“""‘"““‘;: sz
has been pressed and what output activated and the message is | ‘:&wm % i th AN
signal to send to the encoder. sent onto the encoder. ' ._: \&Pﬁ‘:’m‘m '._: ‘: RRASERRT
: . e
W s wes wem WRR R TR W W X
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The microcontroller is

Identical to P e
- _i'l;zgnnunma ; rhc‘s:gmj i This module Once again this is
carcuit. -voltage + received from receives data on the individual four programmed to receive
regulator can take any voitage ! thetransmitter | pin fourteen. It it binary pattern information from the
between seven and twelve volts | comesintothe | has the same for example ) decoder and it takes this 013, A ggnal is
and converts it to a smooth five- ¢ circuit via the eight-bit address It y information, which sent form each g
volt output. This is because the ! antenna that is line as the vhic ' allows it to tum on or 10 each indradual
PIC microcontroller requires ¢ pin three on the transmitter so has beer off the outputs. i allowing them
five volts into the top voltage | receiver that the correct and what outy 0 turn on of off
line. The capacitors are used to ¢ module. The lata is received code
;  smooth the voltage; they are /  transmitted t then decodt i from the
i Smoothing capacitors and stop ! data then the natior transmitter
fluctuations in the voltage. The leaves the ends if
diode is there so current can | receiver on pin (
iny flow one way in the circuit. ' fourteen
the current running back |
L}
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PIC has five input pins but using
u.” ix allows it to use up to
bt Combining all the input pins
and two output pins allows us to
Mp.mixfotﬁn
switches. This means that when a
microcontroller knows what “
has been pressed and what
signal to send to the encoder

an indi

produces =
bit binary pattern, such 35,
means

00 0" This system

that the first switch has bect
activated and the message 3
sent onto the encoder
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averall it is a decent sign but it doesn
m:r.k-pocthuywoldamhnlm
b cing the time spent by drivers on the road.
> '@“Wﬁnﬁmuddbw@mnmmy. which has electronic
: Mywtbemdwwhkhhnemqshwldbeinsoumuwy
tells them how .

help :
signs above each
pay for

These clectronic signs
e of time to get in the comect
their overall journey time. It also heips to reduce 'bacgk‘;onthemtomy

person can control the dispiay on the signs by using a nearby computer They can make the sign

display closed or a different type of vehicle so that they

could have more than one sign per (ype of vehicle

cars on the motorway at the ume,

hen there will be more cars

].. ' . Il incase there are more
The problem with these signs

" \ = such as a bank holiday w
" g
N m Wy than commercial vehicles.
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When 1t came o

prodlems wigh n-: ";f o e of m
b ’ ¥ Plan ¢ e e
be solved ay they cq b3 \1.|r.urac'u . rore 50

: Y€ DrOblermny ke .
changes that  haye g s had 1

. ¥ 3eCtios ) 2 . 2
SRS Modifieations During Manufacture
l.'l(h.lf
Major Problenu

Skots in ompacting box

Problem 1 Chain Colliding W s "-'.'mcut,r.‘ Bax Efd&&nnhﬂ&[&m
EOCOUNterey Wwas th
e no Coming .!Iung the At the baox

The problem is that the positioning of the sprocket means that Whilst mnak g the roller table | Socided Wy Chasge e Leuge
had to fake the Measy; bax Sraight Therefore the chain is bent around the “ompacting box. 1 had 1o solve this nd this was for two FEAsonA, the firm being that T would have
slots. The TUCture o s ch‘"-“”‘ﬂ' the amount of guiding Oy milling a slot at the back Of the barx 10 allow the chain o beent difficult 1o dril] the holes where they were desugnad 1o be.
the extra sio, et v pistons Would remain the same bat pass down to the sprocket underneath in & straight line The the socond reason wa the mmediate availability of shuminigm
o $ Id Ip the Moverment The pi picture below shows the Previous line-up of the sprocket and bar Therefore | uged Warger bar wnd less rollers The sicesch

0w the jdey out| - box

below thows 1he ongnal devign of the rolier table

Because the rollers are flush with the sutface of the buebeu'i‘:n
and they are bigger, the centre of them is lower and becomes

\ L
D¢ underneath the baseboard. It is this that allows me 1o uxud
with the problem solved I'be second Picture shows a close-up randard brackces aitached Som a R ACRiC 8 lhc?.‘
stand: racket av : Ww
The standard bracket and roller assembly is seen belo

«— B

The first picture below shows a second arial view, this time

‘here are n¢ 4 slots
The picture below shows the new design. There are r ‘md 5 . ‘
Buiding each compactor but still only one is being provide !
with the force from a cylinder !

-4l





































Development Of Ideas

Lifting The Scoop
The scoop will also heve to lift up and down

The scoop will comprise of a
bucket and a piston The piston
will be concealed inside a box
for reasons of aesthetics and There are two ways to achiove this through
preumatics, piston extending from underneath
OF piston retracting from above. As there wom
be much room on the underside 1 have decided

/ b safety, An exploded view of the
=5 3 : piston and box shows how they
8l fit together 10 go with the piston being held from above
To a.amﬂ«t 13 task, the scoop muse hft into The Wea above will be the basic wnsctare '
the air and also urn. [ will Jook at both of the lifting mechanism. The picture shown el
. thows a slightly developed version which is )
whaped for aenthetic reasons
P
/|

these aspects separately below to design this
part of the system. I think the scoop should be
To tumn the scoop 1 will look at using the idea s T
S i com e oy design would look on the
mechanism The scoop will sit on a circular e i o (=
plate. This plate will be attached to a motor e
Sctachod w the underside of the baseboard the parts of the system already
When the motor turns, the plate, and therefore The o : .
the scoop, also turns v . o |
mtahle 1 ’ Ve SUDDOTS
But because the box for the piston will have 1o sit on ¢ 1s turntable, it will have |
to be Jonger My Proposed idea is shown here below

at 2 lower level than the box to allow it room to
tum and dump. This possibility will be

investigated az the end of this section







Dexclepment Of Compacting fioy

The main part of the compactor will take the
foem: of & double open-ended box. The skech

beiow shows the basic idea for the compactor Asx 2 will be loaded by &

oop, it may be x good ides
10 lower the front end for
access. | will slwo improve
1he sesthetics of the box by
rosnding off the edges The
sketch on the right showsy
the developed shape of the

Development Of Chosen ldeas

box

To add to the efficiency of the compacting system it may be a good
idea to also compact the swarf in another direction This will create a
more compact biock of swarf The sketch below m.houa how the

compacting plate would move across the :rzndc‘or the box p(nhfltd
by a cylinder, effectively halving the amount of room taken up by the
swarf

As a development to the above idea | have decided mu:. it would be
better to use the same idea but with two cyhr:dcrs‘_.u::j. l.»;\, S
compacting plates. This will reduce the amount of c: ;\.\r". \ .:.xh

cylinder and would also add symmetry to the system for aesthet!

The cylinder retraces pulling
the plate across the box

This sectional sketch shows
how the compacting plate is
guided. There is a milled
slot on the front and the
back of the box, which
holds the plate straight as

the paston pulls it across

[he

tog

) eylinders working

er pull two plates

15t each other inside the

box

pas—

ATV, ¥

The compacting box will Tave 1 maave wp a0d Gown 1o allow the Yiodk ul
P ywar 1o be eected Te@nma\mhmmmwh

K of the box thas are Mted w the baseboerd. Thesa wowers will Wlow toe some
Kw\u(w...d.nubtp.‘.malsn

The firut giades that | prupose use tound ber fitted 1o the towers and some haliow ’
tound bar fitted 1o the bon. The haliow et will ft sround the bar Srwd vo the !
tower. This will mean that whes the box moves up, that m will e held dead

straight This 1 shown below

of the
The bow risen up agamst A, 100med Yiew
the wowes wade mm

e b & il svers. This will
A bett dca may be A AOUR AT ailed Sor \“‘*‘\‘3>

: er idea may bet 'l

allow the box to trave seht and will be cheaper 1o produce

allow SO than the
C\i .-.'Cﬂ above The idea s shown bere below

aew of
A zoomed VIEW
\he guide. SHOWIRG
The box fisen up SEANSE (o ovenating
The tower (\K&

e —






' The first possi =g m
! ible method in & cony
Aystem 1:1:;.-.:.4.,,,,. eyor belt 1:
Thes voller talble s wlae o= (dead

wo s

/ brackets are artached to a baseboard .
: ; . chamis A motar h"“““?‘-hd:u..l‘qn
roller mmmw_ ymes will drvve the

/ A motor and chain-dri

f ve mechanical system Pk acta acroes ALY

| would be used to create this conveyor beit m;mum“.mou.ﬁ-hz
ke the vysiem compierely Foce synem

This conveyor could be driven by a mot
‘ shown below Is an or,
may be achi example as to how this

Method three is the idea of a crane Lifting
_across the swarf. The crane drops down,
clamps, rises, moves 10 its destination,
drops down and releases the sward before
returning to its home position. Pneumatic

cylinders, mechanics or a combination of I
the both could drive this crane. If motors e # = |
are involved then micro switches could be \
used to control them ——
This flowchart represents the POEUMANK YEQUEDTE g
crane. Cylinder A contiols the mmmw lﬂx"“ c
crane. Cylinder B is the clamping M\?m;:\a.l REPTS
s the across movement, The sequence 18
B+ A- =
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T™he ol
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® 1 pwvwhe W gl v
e weal ob v ol

e et s Initial ldeas

The compacton is shown bere. The ides
Method 21

Ix chat swart iy foroed through &
contUOUNY BRTUWEN funoel to
SErRe 88 & Compacted Block The yw
woukd ester the compactor through the
Bode i the 0P A paton then extends
and puabes a plate through the box  This
plate & sboan 30 the right and has two
A which are spring loaded. This
mcans that &9 the xpece is getting
sasrower, the sided of the compactor
will Rvoe the reracrable anma mwards
thus allowing the plate 10 force the swarf’
the whole way 20 the end

p.

Method 1.

Mathod throe involves a tilting compacting box. The box tilts upwards to allow it
10 be filled Thés action coukd be performed through the use of 3 ppeumatic
ovlinder. Once it i filled it will become horizontal an the compacting placte will
m. the swart inside the box (as seen right). Once this is done the compacting

place will retract and the back end of the box will become a kicker plate, forcing
the compacted block out of the box (as seen right)

m-;mmmmmnmnﬁm&tiu T e punae
betuw\hwuhlmu.mmmw—u The Comomting
muu-nwsm.mmmmn.m—
Which can be found in  resears sections. The frx wag o for S
WM 10 rotate and place the compacior directy ove Gm peaet
filled box. A P00 then puabes the Plate Sows o Se Yo The
will compact the ywart The atm then returms ¥ 2 Some g - .
umhoukrulhgmwmup-dhmmdﬁn It

be kicked om




Small Cardboard
CompactorHailer.

This size of compactor would be
suited 1o small businesses 1o

compact cardboard. The
cardboard is placed in the
chamber and electric power i3

used to generate the 4 10ones of
force 10 compact the cardboard

The cardboard is the tied into
batls 750x650x300mm These

baiis can be lifted by hand and
weigh approximately 30kg

Large Horizontal Cardboard
Compactor/Bailer.

This compactor is used for
massive amounts of cardboard
it features a hopper at the top !
which feeds into a chamber that
compacts the cardboard with a
force of 50 tonnes. The ejected
bale is 1450x750x1 100 and can
weigh up 10 600kg. The machine
used electricity to power the
massive hydraulic rams. The

motor has a power of 15kW

LPallets

Pallets can come in a variety of shapes and sizes but 1o limit these sizes
and try and standardise pallets a system has been made called the
europallet system. This consists of four different standard sixes of pallet
and these have been designed to allow hauliers to fit as much onto a
tratler as possible and, as the pallets are standardised, the same pallets
need not be returned to sender bur can be sent back through the system
and the sender will collect the sume number of pallets to use in the next =
shipment. The sizes of the europallets can be seen in the table ;jcﬁ“ @

Size Chart For

Dimension (mm) o
800 x 1200 (Designed to fit through doorways)

Name

EUR
| EUR2 1200 x 1000
S EURS | 1000 x 1200
JEURS | 800 x 600

Specific Research

This picture shows & mass collectios of

cardboard bales, similar to those that would

be produced by the compactons shown left
These bales are compacted and tied up
using plastic sirapping This is & cheap and
e{!’ccx ive way to hold the bales together A
picture of the plastic strapping is shown

below

This is an example of a plastic
strapping machine This machine,

designed to strap boxes, would
use a similar procedure as a
cardboard compactor. The box
fed th une by a
senes ers and passes
i an arch forcing the

=

available i wIes T
S8 (2 Adm) o AR (122=)

2 over the 10p

These machmes
M\QMM
cramner e

his is cCompaction on b large scale
are destgned 10 crush cars once they
e o4 R S Y
useful ife The caris placed msde the 2
i pounds of pressure,

‘ inders :.;Mimwmﬁﬁ#d
makes therm casy 10 Sispose o







Identifica

cal angiocening fam, Doenn Precisvan Yoagi
Ehings whuck coulis be macle sasiar, safer and more
e The opermes CNC vertical milling
MENIILES Darta b0 De wsed i the alrcrafl tnserior
“reate a metal waste krow e
T the machines and diaposed of
wah wang

Swart s

tou of Prodiem:
Yous mistver 1 wae working in a fo
theve [ mucoed some

Identifica
INirig the pees
Newcastle During my work
cconoecally viadle Hrvnagh the use of 4n
T Runes whioh are Programemed and used U create al
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