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. over them much easier

The lever arm switches
which serve as inputs to the
PIC would be replaced by
roller arm switches These
would prevent damage to
the arms as the cans roll

i operates as the

dispenser nself
could be made
larger to control
the cans better
Or a Map could
be added 10
ensure the cans
come out one at
2 time and at »

| certain weed
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= =N -
g‘w i 4' ' l Aesthetics
¢ The product will be eye cateh E ANG attracive 10 customers {
- — - - = - * The product should be as compact 2 P 3 I {]
I the e g oAy P e . ik O S Posaible to remain as practcal for he ownrar
| Ergonamics;
:
| & The product will be self supporting, allowing It 1o be best posttioned in an area of most “
“ comvenence.
[ ®. Butrons and switches will be easy and comfortable to nperate. v
:
:

TY“'QHE'MO'M‘MHN
specification which the final outcome doss |
not comply to mhmwm‘
would be that the product s freestanding |
bt the final outcome developed ieto 3 wall
mounted dispenser. It cood il be
positioned in an area of most convenience

*. The counter display will be clear and easy 1o nead.
,' * _Standard yending machines have multiple buttons for mutiple products, a5 this Is a sir
J product dispenser, & will have just one main button

| Function: v

* . On activation one can will be released at a time however
{... The counter must be able to remember the number of cans inside even if the power s Y
I o The dispensing action & pertaps 3 e
X W more violent than | was hoping to achiave
| & The dispensing action mist not be 100 violent as to shake up the cans v

but it has to be taken into consideration
the mpact cans suffer belng dispented
from a standard vending machine

® _The product will hold 5-10 cans at any one time
| & There will be a clear display 1o show the number of cans held
®__The counter will deccease and increase as cans are added or dispensed
| = The product will not require colns or any tokens for operation
* It should have a reset switch should the counter aumber of cans be in '

The product doesn’t bave any very sharp
edges but | think that in the health and
safety conscious retall market the general
shape may need to be more rounded and
Materials: soft edged

. It mpartant that the product is durable so circurts should be well enca

The product has remained a4 compact a8
possible really, but | would make the fromt
moulds for the circuits even smaller |
could 50 11 would be better looking producs.

damage should cans leak

®_ The casings will be strong and durable to give the product a longer Ifespan

* _The product will be made fcom a range of materials but it is important to keep costs ¥
down 30 the estimated cost should not exceed £40-50

Safety:

o The product should not have any sharp edges 50 as to prevent Injury or damage 1o any
cans held ®
o Any sensors/switches used shouldn't be 100 sensitive as that may refease cans

unexpectedly onto the floor or cause spillages
* _ Any heat produced as a bi-product by tha circuit will not affect the companents not m.\’
any casings 2

v

Overall, | am quite pleased with the fingl
outcome. Thare are a few changes | would make
If | could redesign and remake the product and
these follow In further modifications.

——~
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Tding

The can catch
area at the
bottom works
well 1t catches
It easily and
the can

doesn’t wa

10 fall out the
sides. 1t b still
SRV 10 accesn

| the can 100

\ though \o

g

The product i not
heavy and would
easly be wall
secuted. The cans fit
perfectly into the
chute with littie
extess space and no
tight areas. The
switches press exsily
and operation

be performed with
one hand

When the can i inserted into the top of
the chute the upper switch is pushed
The counter counts to 1 as the can goes
down the chute, it counts up further
whnn mote cans are added

<

The LDR on activation switches on the motors
and it operates for one complete turn. The
cam is 3 bit 100 small to hold the can very
securely but it still works and the idea would

function well

Unfortunately one of the
segments on my 7 segment
display has blown but it still
works well. The PIC counts up
easily and down again when
the lower switch is hit




antyy Gamage 10 The main Doay

i Yo tidy up the seal
To add another where the wires
aesthetc feature to run between the
my product | added two roulds |
this small aluminium drilled out 2 4me
arrow to the top of v . holes and
the chute. | used a s squeezed 0 two
hacksaw 10 cut the grommets. They
shape and wet and atn simple but
dry to tidy up all of really effectre 0
| placed heat shrink on the wires to the motor totdy 1 oo e Fospmn
MMthmlewmm ]
heat shrink also keeps the wine tight into the product
and prevents exceis wire pulling cut.
P —

— — To highlight the display and add an eye-catching
design feature | added this aluminium insert, This
encases the 7 segment display. | had to drill iz out
using a hand drill to clean out the centre and then
fde and wet and dry it to claean and smooth the
edges

{ drilled 3 13mm hole in the {front on
the upper mould 3o a surface
mounted switch could be added. 113
colour coded and flows well with the
product

ly | used adhesive
pads to fasten on the
switches and upper and

lower ds. They

were strong e nough to

hold It easily and then |
tested the product 1o
check its functionality




wsed 3 nall gun
to attach these
MOF pieces 0
serve as guides for
the router. The
area beng
removed & where
the display wid be
fating In

Next | fastened in
the circusts using
16mm bolts. These
§0 through the
protective foam

These are the final MDF mouids, with the 7 segrment
Suplay ot removed with the router and the

» MDF

strips added on. These sirip where #dded uting wood e
and where prone to coming off during practice moudings

| vacuum formed both the upper and lower
moulds and cleaned off excess plastic using the
gerbil. This leaves a rough edge however but
simply gving tarudona sanding board clears it
off. Then | glued the HIP strips onto the bottom
natf of the mould using liquid schvent solution

and do not extend
far out from the
circult. | carried
out 3 test at thes
point to make sure
the circuits still
functioned
cormectly before
wining them in
properly

30mm bolts to
larger h AN Y
" . 2

the space

| used muach shocter
attach the motor unit which has gears
and » cam attached to scale down the
speed Washary are 3l ad 0 prevent
| sty damage 10 the main body

4. This meant

supphes hav
e o

To tidy up the seal ‘.
where the wires |
run betweenthe |




| gued together
sections of MOF and
these formed the basic
mould for my cireuit
housing. | then markec
out the shape | wanted
them and created A
using both a tenon saw
and the band facer
The routes has been
used on the lower
mould 10 create a
smoother shape as
well This Is also done |
on the top mould

Using a line bender |
made these folds in
another plece of
aluminium to form the
can release area. Then
| usod pop fvets 10

r?b( imain body which will hald the cans was the first |
plece 10 be manufactures. | shaped it and wet and
doied the edaes t0 take away sharpness

attach them to the

main chute

Once the moukds
had been shaped |
then split them and
vacuum formed the

m sections.
This allowed me to
prepare a wWinng

diagram and
Next | deilled hol

the bottom sect
To do this | used a forst 4

the best way,
Ising the space

with the pedestal dr

mould to sit flat onto t

| did some practice attempts with the milling maching 1o
remave the slots designed onto the lower mould and they
weren't very successful. | decided that instead of wasting
time | would bulld them onto my mould. This has other

benefits as well as the vacuum former would have found it
difficult to comoletelv and accuratelv fill these sunken

| then marked out a hole in the centre of the
lower mould. Using a pedestal drilf and forstner
bit | was again able to doll in to allow the LDR
to sit flush with the front fascia. | also marked
Ut accurately areas to be removed with the

' milling machine







When | first made this part of my circult for the PIC counter - -
1 encountered 4 problem. The resat did not transfer fram

the acetate to the PCB which meant the circuit would not

! function properly, | decided that while | was foing this, 10
compact my crcait further, to make it loss restrictive when
it comes to craating the moulds

! vm-nlwum-muomt:ﬂp-dm
1mmvxllwmdll””-i“l
um\ommmvcmhnmmni
nnmd\nmwmmuhuﬂﬁ-

| 7uwnlam.w.m~ll~‘

| Aboul!hn.lnwud“h'n“--
fewbiiny for mnmmmmoﬂ

| have to design & separate PCB. On the Aght & S
PCBmdnhuxtulﬂvcwml’-
mmtmontwdmmmﬂ
$pau.umnm-nanw-ﬁ|~

| connected up the PICP

manufactured and a ey

has a very basx

functioned perfectly

1‘ above, By this stage ﬂ.

2 surface mounted ¢ 5
13

| created 3 555 monasathle on proto board 1o

The next step was to wire up all of
| | the orcuits and arrange them to
| take measurements for moulds. |

M drive the motor for the dispensing action
then made it out on PCB wizard and raly

onto PCA




1.

| made the dechion to use the
PIC counter circuit as it would be
most effective espocially with
the switch inputs as the main
body of the product will be dark
and LDR's would not have been
as effective

w This is the original concept

drawing of what my PIC counter
clreuit is Nke. | have at this point
included the 7 segment display

| | to Mustrate the output

| then bullt the circuit onto
protoboard. It was not the most
difficult circult to get working,
although the program was quite
difficult to create and get functio

He

on

re the 7 segment display is alre
PCB as Is my voltage regulator

| required to prevent the PIC from bel
| damaged

r The Drawing shawn is 8 sketch of my

| PCB layout, just to give myself & rough
uide s 1o how It would be
sructured. Hore | added in terminsl
blocks instead of running directly ta
the output, | have alvssdy dwcided 10
e the L6627 PIC as 1t s best wited 10
e G InE POOCeR

e

5- ‘ This I3 the final PCB design, although, it

‘ 100k o0 OF two MINo! adjustments \
before it got 1o this stage, which canbe | |

| seen below i
- 11

6. | Here, just to double check that the )l‘
components would all fit onto the PCB with
ease, and avold wasting material | sotted 'l
them onto a paper printout of my PCB.It's
| an easy way to check connections ace allin - | |
place as wedl l

On the left Is the livewire rendering of

the PIC counter. | had the option of

using terminal blocks for the Display
‘ | or connecting it directly on the PCB

Yo allow greater flexibility In polsoning 7.

my display | chose terminal blocks

This way the main PIC does not have I ;h:re o fu-nmoniu o= ot
‘,4 to be right beside the display ] regolator can be seen *’;.*”.
. [ = ready to be drilled The reset is visibly connected on
the acetate but not on the PCB hawever. | didn’t
realise this until | was driling the component hokes
although it was not 2 getficult fix as T was wmply &
matter of remaking the rca .
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The cans would be held by
cam further up Inside the
chute which would rotate
upon the operation of the
switches, A 555 timer

1 ‘would be used to control
this

To remove any sharpened
edges and aesthetically
improve the product the
front mould housing the
circuits is rounded to blend
In o the shape of the
aluminium base
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made

1}

The Biue amow illustrates the finished product with

rapocy Aemetance

B

Hospital Help

nufacturing ¢
textured by knurli

During the manufacturing process 1 decided that incorporating a keypad 5 { ext p. However ) mar
would wuit my project better. Having i keypad muakes the case less hat 1 would it would ook more cye catching i 1 px
crowded and 1 belicve looks more visually effe ad will hand | ) Int | Iy 10 keep my pro
allow the tser 10 choase from cight different numbers. Each o h ) the color that are
bave a different meaning that will depending on w hich key is pr a 2 wid So when
will scod a signal to the receiver unit which wi | display trer 1 desided
the LCD screen. The Table below iflustmtes the scl as that ¢ |

) o 0 green and whie,

he st 2id color scheme

tured

Receiver Box

with

Feceiver u

my design of
nodifications 1o 1

was very |

¢ | didn’t any majot

ke

theretos
e

pufacturing pro<ess The modihicaly )
gt | readised

that the box Wwas s

s angle

that the

tilted |
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Name Quantiry

(Unamod Symbol) 1
8 pin 0L , 2
Smm Terminal Block 3

) 1

5

1
S -

Design

Y rasanittor Clrown Values 1 I

This page contains different Views ol my
final circuit board
\ Normal View

This is the normal view that | used when

designing my circuit on PCB Wizard. This view
is useful when creating the design as you can sec
all the components, and therefore it is casy o
correct mistakes

Real World View
This is the way that both my transmitter and
receiver Printed Circuit Boards will look like

the

once all the components are placed on

circuit

Artwork View
view that will be u

¢ PCB, The black

This is the desigr

when makin

represent the copper trac ks. The holes are
there so thut when drilling the PCB I will

know where to drill the holes

PR—

|

These different views of the PCH design
of the transmitter and receiver circult
illustrate where all the components that

are needed are positioned on the cireuit “

1AL T Resistor

A x 10k Riewstons

3« 100 off Cagaxciiors
15 1000ut” Capaciior

) l'u‘rl: Needed

:Namo Quamtity
|18 pin DL 3
12 Way Smin Terminal Block 1

1

illo.ml (190.Amm by T36mm}
Capacitor

iﬂuﬂﬂu Diode
|Resistor
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This is @ sCree

{
DETAIL B

This switch will allow
e usert to lum the
system off and on
just by ficking the
switch, When the
system is fumed off
no signals will be

able to be
transmitted 1o this
reclever unit.

n thot will add provocy
nit. The angle that the product
t will make the LCD screen easy 1o
read. If they are sitling down alo
table. The size of ihe main box. will
enable me 1o comiortably house the
~ircuit and components such
as Battery, LCD screen and wites. The
box can seperate into two parts which
wlil also enable the yser to open the
box and access ihe circuitio ©
the battery when required.
Depending on the amount of use wil
depend onwhen the bottery will need

10 be changed.




Transmitter Final Design
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This type of handle can be
fitted to a number of
different cases,

The holes at the bock of

the Clip Design wil enable

the clip to be aftached 1o

the casing and will

herelore be able o be

attached 1o the users belt

which means thot they can

easlly access the device

ond responde 1o the

fequest Imme '~ - J -
SolidWorks Educational License
Instructional Use Only

Thishandle comes with
added grip for extra (:olrv_licv
and support when holding
the device

o

mage shows the handie
© casing and can be used
und. Image two iliustrates the
Il moves about 170 degrees
like @ stand and the casing will
t which will make it easier to use

This design would be
added '% Q number o
Cases as the back
compartment in whici
couu’d{_‘be" bb
erable the user
charge satfteres efe
The: 1o ciose it L

o







| have included » Woy m this design

%0 the user will be able 10 Yook W the

key and determine which bution tha
they mvoed to pashy in order 10 send the

- : | d correct signal 10 the recoiver unit. For
Sender & Reclever DeS|gn eas example f the user wished 10 get new
hed Linen they would push mamber &
on the keypad. And the command
linked 10 number 6 would be semt 10
the receiver unit

Handle Made
out of grip for
extra comfort

This design 15 a sender unit, which
includes a kevpad for transmitting
different signals to a recetver box,
The box is large enough 1o hold a
relatively big circuit and battery
components. The handle has been
incorporated to make it easy for the
user to hold the product when
moving around the bospital.

This 15 a design of a recerver
LCD screen which w fisp

sent from the transo

olidWorks Educational License
nstructional Use Only



which

This handle will enable the user
to confinuesly have o firm hold
of the produc! when pressing
the buttons. This Handle also
makes this product eqsily
transporied oround the

This & mod:
/froma
textured gt
which mak
the progduc
very
comforiad
to hold.

olidWorks Educational License
nstructional Use Only




T \
I bt Mhe wimphe yon ofSacmve bayout ¢ nr- \
J

o, Leys and logo are effeciove s Dy o
paraliet W cach cibes sl Wy symtcal

Sender Design ldea’'s

DETAIL B
SCALE1:1

-

The dessgn includes § bamons that the wwer cun pasd 1
womd wgmais (0 8 receiver umit that will be placod inthe |
| ward oftice. The angle of this product is sesibesically
pleaseng as the “Hospitad Help® name is exsrodod snd a
always visible Te hwaamwnﬁn““ \
cam place the cirvuit imuide the oase by i
hane

Thes sclid works drawing s of 2
secciver unit. This dosign inchedes &

will depend on whick will light up
The box is made from a boght

yllow scrylic plastic, 10 cnsble the
| Woer t et it i & busy environmens

DETAIL A
SCALE2: 1

SolidWorks Educational License
Instructional Use Only
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Initial Ideas

Thow tmage shows & sheseh it |
Tave creatnd of & chp that cosld be
T

temes. e et 10 carvy it mrvaesd the
Mwﬂl“uk““
mwugﬂd—k‘-

dtwiraction i the et s ey walk

Also oo this design there v 3 hamsie on cach wdi
maks 8 handie for the user 1o I
This dosign also will open <5 W0 1w seetioos !
circwit in onder 10 change the batiery The e
changing will depers!




“
it ot v
EUETEEY
Araani i a0

AT gt

Counting systems can be operated by a clock system; however they can also be operated by pulsing a switch
There are problems with a mechanical switch lever moves from one counter to the other, it strikes the contact
and will bounce o few times before settling on the contact. A similas situation to this is when a ball is dropped
on the ground, it will not fall and sit stationary on the ground immediately, but instead it will bounce a few times
before sitting stationary. This extrs bounce may only take & millisecond, bt as counters will work at speeds far
in excess of that, it will regiser one count for every pingle bounce. This will then in turn give an incorrect count
Mw&m&h would be a problem s If the system was counting money the system would give out less
Mhpmon is due as it would think it had given out more change that it actually had. This is when a

clreuit s put in place. The de-bounce will eliminate (e extrit bounces and therefore will result in
mm correct number,
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Pager is basically a small radio that listens 10 one radio

ion all the time. A radio transmitser broadcasts signals on a
* ertain frequency which the pager will connected 1o the build
1 teceiver when the pager is tumed on. Each pager has a
hanwel Access Protocol (CAF) code which is a usigue
“sode 1o that pager. The pager will constantly wait for its CAI
wode. and when it recognizes ity code being sent through the
‘adio signals it will provide information such &s a phoae
‘mmber, Text or an audio sound.

[here we five different types of pager’s;
Beeper- this type of pager will create a sound, vibeate, light
1p O 4 combination, when 8 signal is broadcasted
folce/Tone- 1 voice/tone pager will play a recorded message
when a signal is broadcasted 10 the pager
Sumeric- A Numeric pager will alert the user and display
ssmeni data such as a telephone number on the L.CD screen
A Alphanumeric pager will send text 10 the
ccelver along with und alert tone when a signal i
woadcasted 1o the recerver
Fwo way- A two way pager will allow bath machines to send
od neceive text and sudio messages

\dvantages of a Pager System

They are small aod compect,

They can be easily clipped onto a belt or jacket
They provide instunt communication bety
people.

@ The pager is only connected 10 one radio fre
therefore it is unlikely to recetve interferer
withes pagers

disadvantages of a Pager System

© A pager Is very small and compact and therefore
could be lost easily,

o Ifanother system tries to connect to the same radlo

frequency it will cause interference,
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Two Way Radios (Walkie Talkies)

Two way radios can both transmit and receive audio such as a person’s
voice, Unlike a Pager which can only receive text information. Two wasy
radios use two different radio frequencies to ciury the two directions of the
conversation simultaneously

Two way radios can be hand held (Walkie Talkics) or stationary based

This type of product is suitable for event security as they can communicate
with cach other instantly and as the security are all within a close dist
from each other or in the same building the commi !
mterfered in anyway. These types of two way 1

plastic which i a durable material that W

nee

This product looks aesthetically effectis

can be castly clipped onto a belt. The produc
effective as it easily fits in your hand and you can |
is hand grip incorporuted {nto the Jesign
Both handsets have rechargeable batter
their cradie they will recharge

as there

n they are placed back in

Initial Ideas- Analysing Existing Product

[ Product 3 ;
—

Mobile Phones

Mobile telephones are another type of two-way radios. When you talk into
a mobile telephone, it will pick up your voice, the mobile phone will then
convert your voice into radio frequency encrgy which is knawn as radio
wives. The radio waves are sent through the air until they reach a recetver
at 0 nearby basc station. The base station then sends your call through the
telephone network until it reaches the person you are calling,

When you receive a call on your mobile phone, the message travels

through the telephane network until it reaches & hase station close 1 your

phone. The base station then sends out radio waves that are detected by &

receiver in your telephone, where the signals are changed back into voice
¢ dotn

There are a huge number of different models of mobile phones on the
market. Some which take pictures, videos, and some that let the user play

games

o somse with fust the baske festures

ie calling

casily stored in your pocket 2od thercfone ey
vanc eise that has 3 mobile phooe from all over

g a Mobile Phone

-ach call you make.
ception it uxmmmﬂ\ﬁ_‘_ﬁ 2%
he ==ic to et through to the Penie e

If the person you are uying to get ‘i Iready
phONE [0 SOMEONE Clse ST will not be o gt o
ending on the uage :mr-m:-m after

irs
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Modifications

Duting my testing | found that some areas of my product were weaker than others

The maln area that needs development s how the memos are taken out of the
product. i
Anather area that could be modified (s how the memos are put in ;

Another feature that could be added to the product would be to add u non slip
material to the bottom of the product to stop It sliding about when It is being

used
In terms of aesthetics | would add more over maulding to the small mould, |

would place a small plece of plastic to cover the screw holes for the screen,

{ This modification involved adding small feet
{ 1o the bottor
would be made froen

| which would stog

could be wall mounted, wall mounting the
i - product allows for another lid 1o be placed
1 on the base. This lid would then allow for the
| memos 1o be all taken out at once, however,
I doing this means that the product looses the
] ability to count down, The reset would be in
corporated Into the bottom lid so when the
1id 1s opened and all the memos are taken
out, the display is reset to 000",

] This Idea to the left shows how the product

P &
As seen in the picture below, & photo-transistor
could replace the LDR, the photo-transistor
would pick up the pulse as the memo 1S pulled
throuah the gap and breaks the beam of light ’,11
)

of the ptoduct, these feet

r non-alip material

o the product sliding about o

The picture 10 the left shows how
] the micro-switch could be moved,
Placing it in this manner would al-
low the lid to be opened easier as
there would be no strain needed 10
click the micro~switch.

‘ 74 _J




X e yory mod

prt 1y

. S BIGang Other otice equipment

Mateiials
During the manufacture of the product a range of materials were used

14.0.F was used 1o produce the mould from and H | P plastic was used to

vacuum form with
. A range of methods were used 1o work and produce the product throug
aut the whole manulacture
Cwverall | am giving the product 8/10 for materials,
in canclusion the skills and methods used In manufacturing the product have
variad and the range of materlals has also varied, a score of B/10 has been

P S b
d 1 ' fn .
these feaiures atiow it 1o e
ol he Oe { each other, the way they 11t i
g G A AW A 2 mogdan foe) 10 the product
gl s it W
guse U o ery Nl MAONET 050 The proguct, the exiol time spent
g e os Sossiie allgped them Lo it ab The ottom of the product, &
was then cavelully cut out and formed 50 that the CHCUILs are COv
opened vp, | (el the product deserves 10/10 in this area
e Cleanty seen that the DIOGYCE SCOINS hughly in the ares of aesthetics, it
an The angles where the moulds join wogether help make the

Comrol System

- When olarine -
SHnIng & plece of Dape o e protiu -
mg the npy ~ & ey
¥ PUl However atesa) i ’
Kow the LOR: work g0 seen o C
A reanon 1or this dedest may ¢ 2 e ZEs . 4
~ u
DO A0 whete 1T wils DUl 30 The g-off the e — -
e LT f - s -
y D& wrong 1 "y 1o oyl
Y arneuTy WO I 10E 1ESLUING OO - v
% TS e Gt e T &

02 They e nar very re=@hie whet the ate m The Draduc

o o re 2 ne Comrro yilem i tThe Drodur the UF DIOMNS couns s stos
_- . wer pnce | Dut 1 n the Droduct £ has stanied 30 Sfec The coue

! & A proviem a3 it Changes the number Sasiayed On The ST awey,
rw e Le v opensd | am agam gomg o give the UPDOWN sece S0 s

I changes the count
display performs well howeve: simce winng & up 15 The new PCE the Secie
Enow the Lonnecton: on e Hoard Fre Nghe 25 The Rumbe e

rrectly. | have given the deplay 810, 1 did nex

7'\&
poinis stay or
all gisplayed o
: give it 10 because of the decimal points —
| _=a

:
25 falled 20 work 23 wel msde

In conclusion the control system
the product as it did out of the product, the reasons for these
problems are unknown 3s | 1ned 10 SOURCE tThe fauls of the LDRs

the decimal points. For the control systesn et of the pradec ‘ae T
CSETVES For the control system inside the progec & omy SeseTees F

oing 10 give the average of these 2 results as the final score, =

he switch and

In conclusion 1o the overall evaluation of the product and control Systesm,
my product received an average score of & 10,
This score is high, | feel the product deserves
this score, It falls down In some areas,
whereas some areas are of very high
and this kept the overall score high.




Testing Evaluation of Outcome ___
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Integration of System with
User and Environment ,

1ches and

1 \ts highest. The picture

Integration of System
with Product e aras v has v o

Placing the geeiiann sainpanent that the hest posyibie Ergil ‘
g the Bighest Wile level of A

e how the connected into the $ys

the termir ure placed in the nderside

PRANMIAIG 16 FEahiE o while maintainin

thebles was Hhe main gasl 10 s ared

3 the battam ol my mauld, | then made & Adant 10 help conceal them 30 that high aesthetic
Vi e maintained

Bath my PCR'S Hited neally 1k
i the maoula

| wid 1o he used 0 4 modern office space, the
! e product help

woulding on the rear of th

af 16 canceal the cir wits within the batiam

BIAEN v

relation to being placed in a modern

and the circults in the main mould | had to use ribbon

’ Whit h all mouid
able 10 plage the LUK helig HA% € 10 4ENIE 4 cable biou hi accurately marked and drilled hole, on either side of this hole, 2 more
{ d bolts were also drilled to connect the 2 moulds

O this Dlack cover | was
mema belng taken aut ol the bos holes for 1 .
Below I8 4 pielue showing haw the bal J
Wated with gach ather. The Ba helps proyide e
glick the swileh la the

pravide the \npul pu

afid the micio switch are inte

nsion in the plastic 1o

photo (o the right, the LDR that 15 used 1o

the user can

Ise I8 shown

clearly be seei Hfving the ha. o this instance, the

Mo switch woukl be CIK wed and

therefore seiung the COUML O up




Lrgonomics and Aesthetics Developmen

esgned the Iid 10 100K aesthetiCally Samiar 10 The Curves On the main
s eated the end and Dent 1 upwards 5o that & makes the prodect

more user friendly, IncCreasing the averall ergonomiks of the prodect

4, vacuum formed a first draft of my mould to place circuits In

side. | then marked out where | needed holes drilled, | put the

formed mould back over the wooden mould and used It as a tem-
plate to mark out where the clrcuits went

This allowed me to then use & frostner 1o drill mounts for my PCB's

7 Ergonomics and Aesthetics Development
where to place my LCD screen, | found that | had to make another mould, firstly | was

cond mould that fitted over the back of the product, | then decided to make a smallet
nt of my product, this increased the aesthetics and ergonomics of the products as
Jler. | then made the second mould and shaped It to an aesthetically pleasing

n formed it to place the display and switches,

P After this | vacuum formed the final draft of my mould, | was
then able to work the mould into an aesthetically and ergo-
nomically pleasing product. | used a Stanley knife to cut out a
whole in the back the mould as a place to pull the memos. | was
also able to cut an area in the top haif out for the lid.




evelopment of Manufacture ‘-
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Development of Manufacture ==

Sealiet Par OF WManutariure Proguc
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Cloe WCF S0oDee
Mate Lur wnpie <
PRI TOUUS T & -
Mate O Lo

e vy

K@y toom s Ora
e CITUns Gaw Deen Sacer s Dla
O TN WUUDer IO

e Srptteer A0 Ol oo the maTwer atws 10t

NaCuuey Somm the fima drat of e g

Lise Staniey kofle 10 < o sres
RIS a7 e DUt o

Sril tvoies a0 DoOttom of moulke 10 hold circuns
Car 0wt ant Gesgn & e

Cart onst ang! gipe MOF 10getne: 10 make seomt mouid 1«
house stoean ang switiches

Matk out angles 30 <t 04 50 MoUiC can be 1 up and con
neCied 10 man mouig

Nacuum foom fiest deakt 10 place LTD soreen and swhches
Use & frosine 10 dolll o L0ckets 10 mouNt the screer

"1

Refform the mouic again, esing the Staniey knffe cut out the

hole Sor the sceeen. Aiso erganomicaliy place and ot ou 2
traies dor the teser ang o0 off swich
Glue & collar atoumd the edge of each mouid 10 hold both

Titlves topether.

- Join 2 soouids together.

Place and wite up circults in both moulds and wire up dis-
play

SieeREr ant modern

T
T wy , o5 w
- - ——
e Ty DT
aned @5 @ LETE. QPOT TSI
. 20 Wa o bulicy. 2 =UCally The ShaDe was Poor, The
the mouid 15 shawn n The oo Deioe 1o the nght, these

T the 100 and DOTIOM. The curves and shapes allow

guct 10 De hugher quality o terms of

5 as 11 ooked
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15 rum froem the «we 0 the ~we, Thus
taing W powes froen the screen | agarm
vsad the magrifying giass and seen Tmat
anorher D o solder wes Caviing e
protiem, | agaan vsed & ribe D SCrape
it off. After dolog thiz | ran furthes tests
and found that the Crcult was wounting
up and Sown correcthy

L MEMeE 2 PTE for
MHATEIT & M gty Cestue
e NI DU e Thanges
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The picture to the right shows the number 001 being
output on the display and the photo on the left shows
the number 020 being output. This shows that the in- ,,\

puts, process and outputs are fully working in my con- _ =
trol system. ‘
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3 ther diew Up & Proto—buart Olagtan

then cregiet & PCE avout on PCE Wizard | gilaced
SUME COMDONETS On the Saper Byt 1o Sheck Hhe
A =ach one nat Toom, T was Then Checked Dy The
- eacher This 5 the fes

Ll

SO SHrs Tt MDAt SECTn Lorwtind 22

4’”#“4 LEDs show & physical tegevsenta
d*”ﬂnmhwﬂmm Thess

SAmphy 10 Set e koo the 4510 was count -

Bice

«hRatnan

DRI 0 Logethes with the LCD screen wived ug, | then designed the PCE L,
2 lwger proto-boads are identical apen on PCB Wizard. (This image

the page)

s

gy ¥
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produses mw CITTur

on & proto-tuart

atithed ar LED 1o 1w

wargnr from e Berinee | hat e YOE mutis -
e . i

STHMITT TRICGER ' i SOMDONeT. om the fmal s

2o e i

simphy 10 ket T know ‘ T There wast eTOUg! DO &
b+ 14

F ar oo 1 Demg

B sem 1o the 8570 chip
Itter the prono-truucd Oe

signed e avour Sor my P3O

1 @ng
fad r Cheliked Sy the Jeaches

Thits s the firsy geah of aw PCE

e
] Taus T
{PCE made and | soideres on Jf The Tom-
ponems and wsied & Durmg wsumg |
found tThat The CITCUR was NI pFDdacmg
an outoR, | then carmies DR further e
using & multi meter and | found that the
Al thw srong-oard, | desgned the fayout for ohe second half of the board had no wiltage.
my POE ant natd It checked by the teacher : thie led me 1o discover | had missed Ut
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T O L ey T T G O

wilbn el e B, 7, Wil B e il e 10 e e
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T

Output o LCD DISMAY connected up 10 OUTPUT pins of
A%4) chip

THis Is (e data Tor the LCD display
« Pine 1 And AQ are comman and both
connactad v the -ve volts

o NG mmans the ping ate not connected
{ha Gutputs from the fest 4540 chip
afe connected Into the YA 16 pins,
the second A543 chip outputs go inta
A 26 and the thicd set af 4543 outputs Qo Into pins 3A G

pins
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evelopment of Control System

|+ Pulse is de-bounced by a
Schmite trigger. &

LDR value changes !
« Compararor ‘mp“,hf_‘,‘w‘;e ll ‘
,- Pulse is output to 4510

counting circuit.

Plan Of Manufacture For Control System
produce a sketch of circuit diagrams on paper.
Create a livewire drawing of these sketches.
work out calculations of resistor values and transistor values
Develop proto-board of circuit untll whole circuit Is working.

Print design on paper and have it checked by teacher
When correct, manufacture PCBs, drill the PCBs at correct size and solder on

1
2

3

4

5. Design circuits on PCB Wizard.
6

7.

components.
Find and fix any faults that may have been missed during checking

The input to the system is by two LDRs set up in an OR arrangement. Each LDR

This is the onigina

cuins.

For the Schmitt trigger,

Aitooka diagram from a

textbook called basic
electronics, the circuit
shown has 2 inputs,

1 however | only needed

-"K

connected to Its own OP AMP COMPARATOR which amplifies the pulse from each

one so that the voltage is large enough to trigger a transistor. The transistor Is set
upmuspsr:uammmmmmmm.mmum
' = Jm AVAN

\ aiClial

1

| then pro-
2“3&-




Section 2,6

»

- o - - —

I Concept | ‘ Concept ¢ | Concapt 3 |

} 4 t SmeTm— —

‘ Function 4 5 | !

The ergonar iy fts main asset, the door | S S5
o put in and take ou! sre well designed 3o that they Ergonomics 1 5 | i | 4 l
are easy 10 use and the reset button and screen are ergo — — ’X’ 2 1
esthet ! 4 : |
somically placed t0 allow users to comfort ably use the prod = % l v ‘ |

. — W —

i | i
o Marterial [ 4 | 3 | 4 l
The aesthetics are also very high on this Conc witht * —= +_,7 —— e
transiocent acrylic doors and angles cut out of the from VSLEIT . | 3 | a ‘I
The circait in this product is also of 2 high standard with the - l _T_ —— 1— —
LCD display and LDRs as the input Total out of 25 | 21 | 19 | 18 |

i el —

The aesthetics in this product are of a high standard

the acryfic and aluminium pillars help provide a con A
trast of materials and colours The ergonomics of this
product are good, when the lid is lifted to input a
memo the micro-switch provides a pulse fo count up
on the LED display. When a memo s pulled out it rolls
over the micro-switch at the rear and counts down

1 10 develop 1s Concept idea 1.1 feel this prod

The idea l am go

st to make as it scored the righest in the table, but also
1% It fits well to the environment that it will be made in

| am going to make a change to the idea. Instead of having 2
doors on idea 1, | am going to replace the rear door with the idea

on dea 2. 1 think changing this section will make the aesthetics of

dea 1 better by making it more modest as the 2 doors stuck out

Section e Sl

f the product

The aesthetics and ergonomics on this
both of a good standard, however | feel thi
weakest of the three concepts, Notes are simply fed
through the slot on the front of the product and re
: trieved from the sliding drawer ate the rear

The circuit on this product Is good, the photo
transistors are connected to different inputs of the
PIC, the PIC would be programmed to count up of
down when it receives a pulse.
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Twe PHOTO + INPUTS go into 16627 « PIC programmed to taks INPUT from =) « P sand " e “
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16627 PIC
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Y
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4543 Decoder/LCD
16F627 PIC Driver chip.
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CM’CUlt Idea 2 -

S M!CRO swn'anS as INPUT. . OR GATE sends a pulse « Pulse I output to 4510 « INPUT pulse provides count input for
-ra to a RELAY. counting circuit 45108 chip.

. Micro switches go info OR GA
\' Chips count up in birary, !

« 4511 LED Dx‘wu chip de-
codes and outputs

- '

. : (';-- Jl.-‘-:( "_]{ é : é é i a '; ]l '
=7 o rl- n¢ a i e - . : L. ) LD?;P:.—AY com'ectedgo?t ut
T % %’__1 OUTPUT pins of 4511 chip
! = |
- . - 7 i y a !

Data
4511 5CD to 7-segment

Micro—Switch v o _
= :4SIOBCounterch|p e . o
= T W T

lI M owph €
h 13 umc



Initial Idea 2




Circuit Idea 1

Input

o LDR as INPUT
« COMPARATOR to amplify input for relay

|. pulse needs to be de-
I bounced

« Pulse Is output to 4510
counting circuit

‘. Clean pulse generated from INPUT J

l provides count input for 45108 chip

Data

Schmitt trigger to
debounce input.

45108 Counter chip

4510

LoAD wput 11 118 VOO #3385V
1 )15 - CLOOK input

» R
i 1 i €

LCD Display.
4543 Decoder/LCD
Driver chip.

PN CONNECTIONS
L !

« 4510 sends binary to A543
DECODER

« 4543 DECODER chip translates
binary codes 10 decimals

. LCD DISPLAY ou“-p t

connected up to QUTPUT pins
of 4543 chip,

Tt

<
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Product Identification, Need and Opportunity _




A7 =2 Coursework - Office Memo Storage Device
Tromas Annett

Centre : 71544

Number : 3006
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AAAAAAAAAALAA AR
- ‘Wi X A4 AAAAAAAAALALAARLAALSAS
PIPRDYVY AAARARALALRLAAMALMALALS .

B DL T DT TiE—

M Cust ot 1 200mm X 70emm, Smm yuhow scryte plan
120mm X 40mm, St yellow scrylhe
21 5emm X 130mm, Smm yelkow acrybio ph

AAAAASLA,

1 pro th and clean
Use the palishing machine 1o polish  the o
Using liquid solvent cement, fabricate the I
Flbrbmdu)elbw.dtdﬂ,ﬁg 2

Using the custing machine, cut the o
the middie.

permancatly fix it wsing liquid solvent
Just as the transmitier,
The froat pant can now stide open and ¢
when modifying the circuit which will be

M Produce & PCB :lmhfwlhcm:
M Reduce the size of this fing attempt |
to fit inside the model.

M Use solder and the soldering iron to

gmmlummmmm«wmmm
' reset hutton,

and components, =
m Once the switch, resent button and L
Use the “Stickaplus® machine 10 cut out Jetters 10 form the conncsted 1 the circuit, insert them
mwnﬂmmorxuhohmndrmbe ulready been prepared. N
 selection buttons, m Superglue the aluminium bar 4o the
11 Drill amother hole approximately 10mm in diameter for the acrylic picces and cement these piec
 switch. 1o act as the handle, as shown below,
m llu\lﬁknmlhidmlahofumolmungk shape for
~ the switch to fir in.

.‘lnh Produce a PCB circuit foe the transmiticr.
{ W*Md&hfmwmm&:'tc‘n t
10 it inside the model .

m Unloldermd(ﬁuoldcrmgbm 1o fabricate all of the wiring
and companents,

m Once the swirch, resent button
connected (o the cireu;
already been prepared

and other buttons have been
it, fasert them into the holos that have
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Transmitter Programining

Once | had my sub-toutine programmed | was ahle 0 incorpornte sy into the peogrmmening for the maln paet of my
1 I where the peogram begios, Sollowed by a DO MACRC) that russ

[To progrmsune my PIC-Miro

fl controlier I used the PIC-Logicator MC poogram for smitter, The START
| programme. This is a fust and simple e FIND INPUT subs e, The meat bore by o COMPARE bor that will check 16 A is egsial 0 0. 1A bs equal 10 &, o
| Wy to program my chips and when A equais a mumt ctween | und § i will comtinue derwn through the programmie
T - The mext wiag e 18 whers 18 peeds to OUTPUT 2 4-bat binary patiern, which is dooe by the OUT hox.
Rt shis will eoxult in tho owtpus of the first 4 outpats on 1he PIC-Micro comtrolied, s to peevent this | placed an
ek will shift the bimary o that it by on the Tast 4 outputs. The flaal dox e & |

EXPRESSION box above the OUT bo

WAIT, which hast 1 socond, and thais allows the receiver enough time 1o register the output. Then the prograenme |
returns back 10 the FIND INFUT macn 1 test 1wy buttoes have boen pressed and this programme sl repetedly |
fallow this sutiern

‘ 1 saned oy programming by makiog a small
Mb-routine cireoll for my tatsmitter clrcuit
Thiv small sub-routine will test the four

| outpets that are connccmd 10 the encoder

I This seb-rostine W designed to allow the

| PIC-Micro controlier 10 detoct which buftons

| Mave Been pressed and also 10 label A with
the appropriste pumber of the bution. An

Suenmary of E1C-Logicator Flowsheet

exprossion box beging the macro so that A
equals . This is to show that if A equals 0, Port Decisions Swirch 1
‘ then oo button has Bevn pressed and Swisch 2 ...00110
therefore no bulbs will light up. However, Switch 3 AOio0
| when a button has been pressed A will not Switch 4 .. 1000
equal 0 and the clrcult can continue. | bave Switch oont
amunged my buttons ia & 2 X 4 matrix, which Switch 6 L0010
Swich 7
Switch §

| has boen commected o 2 outputy, and 4 inputs
that allows nty required 8 combination. For
thene 10 work 1 had (0 programme the outputs

#0 that they could be switched on separstely »
using OUTPUT boxes and the inputs read m

from the DIGITAL boxes 10 see which | Port Output Functioas
button Is being pushed. Again, If no buttons

have been pressed, the A will romadn ue 0 and @v ]

the programme will reach the END hox, Macra

Which ‘will end my sub-routine. Hoy

Want |

Ve

LED 4 when a bution Is pressed the DIGITAL \
sequence Will connect o an exprossion box that will
labei A according 10 which button has beer *f
pressed. The expression baxes have all boen
progammed 1o give A the number whic e 4
It particular switch has been wired o it . 5 7"1

my prodoct
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Birenit Dayalonmant] Programming

i 1 \l' ! A
Module

by a

switch

| Seven Segment Display

| 10 eoch case of a seven segment display there are 7

“ Each segment is labelled with a letter from ‘a’ 1o

{ » number of LED bass can be sw ched on as desired $o that a

| number can be displayed or e bomsd. For each

| muumber from a BCO counter, certasn LE be Iit up to
form the numbers ©.g. number 1 requires b" and ¢

binary
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* IX 18P INLs

¢ IXLen

® 18X N0 Rentmons

® 1 XK Reslvuiry

X Ramery (Tremimal Mok )

® )X Swinches ( Yermina) Doocky |
* X Pt

6 X Copwcinony

* X ) Fin NIl

* X 16M=sH

X Batery (Yerminal Miwd )
X Switches (Terminal Mlocks)
X Ihodes
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PCB Davzlonment .
< A J i) Receiver
{ Afler s rese wond denignang of producss, |
now have to design an el
| transmitier and receiver 4o function, ke
| Printed Clreost Board, | used 'I'CH Wie .
for thin | oeigmally found 1t Bifficuly 1 connect
| the wises withour cutling thiough anotdser, This
Wils because af & fow simiple positioning mistahes 5
My switch fermensl bocks were also pant correctly
| positioned, &5 1t would be very @ifficult 1o salder l
wires (s them while thi E
| other, Therefore at this curly stage of ory PCH I
[

AR LR

soal cirenlr far my

Wi

e and facing cach

destgn I decided ro start from scratch in an attempi
| 1o learn from mistakes

I

10 Uealgning PCBs ufter completing my transmitser design so it dhd mx
v receiver. This iy iy first astempe ot
ansmitier, | used up a lot of space
{ 1, | discovered that It was ondy just small
o my recarver. Therefore | decided to compress this design as | did

| Bocame usex

ake me any atlerm

with my

K 10 my sctual pre

er for o betier It

,
!
| design [ was able o cod press the

Wires mito the epty spaces of my
| onginal attempt, redocing the space
| Cons tmade my prodisct ol " Ith Of my or u L s bs bocause of the amesunt of
v b -
simed e S nponcnt npressed the PUHR that the height would be difficult 10 modify.
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prossod. This
«vableo dus to

Nl x progrnm |
wlog both .'.m

MIi/u Ing @i
mwuonlo{m F

baing eithor high
) fou s This lndicates

Wch input =witcn

BP0 0000000000000 00000008600006064 P42 0000000000000 0000000
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A view of the menuy
shieldlifted up 50 that
the menu can be used,

On/Off swilch
when the

front cover view
of the menus
shiedd This will :n._m
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romwealhel and
vandalsm

The scraw connecling
the wo components
con be fightened
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screwdrver. This aw
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cnmonser 10 wwsh o Husm Close rangs This 19 W0 sy
15 not melahowrd Sae 10 b gruue] noose. Seine antlog
MMoroptones can reject hach g
rocogaition seftwane has bailt o beyhoand

'.00.00‘.0....'.00000000..00'000.0000000000.

wone for each. These three wese the function, ergneomics and

s then lastly 1's overall suitadslay. TH

potse, While most o 2
praph

wyles

AN

PN Y Y s e R R SRS R R R R R A A A A R A 2 A 2 d 2

.'0..000000..0.00.00000..00000000000000.0000000000.00c0000000000000Q..oo'...o...‘..."....

Oidrmateze

be confisved as S0 which bation 1o peess.
valing ditficulties
bution was prewied sl thess wers 0 canced

Dnadromiegys. swnls M i

M To wvoid & dead mobile phone besary. a lindline would e
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ﬁummmummmmmm over back- ot change | would make to my prot
w‘ﬂmdhwdﬁwwﬁeﬁcmim from them, they tive and making the timing more ot
physics expeﬁmeﬂbmll!m;i

track and face the wrong way. This problem could

units and stronger magnets. It could also be - osults Inaccurate. Also the sensors

movhgthesemmmmddownthetrocb. cxstsooqahiteﬂedsdnmbﬁ_ﬂb
sroblems by firstly doing more detailed ca

exactly 1 secondmdwhendmm! it

potential divider arrangement so that the !

change of light intensity.

-
h =
T~






ion
1o

maoterials used
= Product #n't ot to move oround as circuit housing con come oport ocnily Ahm‘.,ﬂmm' m‘: - s e
;n-nmuuovmmwuow-ommoo«non : mmvmom?mm::::ﬂ cr
The sarson are very 00y to move up and down the track and do stoy In :
ploce. However the waight of the wire coming out of them matke the sen-
son twist around on the trock and the wire has to be manipulated into o

where the semon stoy in place.

= The elevation of the trock con be changed to three different heights from
which the trolley will trovel ot different speeds.
Changing the height of the trock n't very difficult but it

your hands however the semors struggle to pick up the
trolley as it goes post.

The timing of the circult & slightly off. It counts faster than
1 second which will make cny results taken from an ex-
periment using the product would be inoccurate.

|

This product will fit in really well in a modem classroom
situation,

could be made in o range of different

The shape of the main circult housing and smaller moulds .

is really modemn ond contemporory. room situation. y v
Iamverypiecwdudﬁ\mymm
and would fit in well in any dassroom m

The oesthetics are also improved by the product being very symmetrical
circult to be able to sense tha trolley better

and completely in line.
The small mognets have been integrated into the track and sit down below
the surfoce of the alumin in this makes the product look well it to count accurately. The product is easy e
i 1} T the method of elevating the track to be
Al in all 1 think my product looks great ©

made and really Improves the cesthetics.
The semors sit uite high up on the track. | think the sensor units look a bit
., : ' happy with the finished prototype.

bulhy and square in comparison to the rest of the product. This Is o slight
drawbock to the oesthetics.

The transiucent face plate looks very stylish and highlights the LED displays
effectively the face plate really improves the aesthetics and makes the
product look well made and modemn.
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mmm«ndemwlmm
lumummhfuoiumlnmm strip to

drilled
I hold mognets in place on track.

Oncclhodvocuum!omwdu\omo\ﬁdﬂnndo
small PCH's and soldered wires and the LOR's onto
m‘omhwlwo\mwmdcmd
mmmm«dmmw|m
this would mean onky a small part of the sensor
Mhmmmuuhwlmn“
Momﬁpdwotomma\dpbnd!
to the back of the sensor.

:—Finishng

tfwtrochbydﬂlli\ohommelthnru\dol
slottkmvnoﬂetdumi\iumbanhm

i
)=

-
-
ting on track holders ond making sure
strong enough. Ao addition of ter-
Je back of the product so that @
can be eosily connected.

Small moulds made for holding small alumir
ground 5o bigger aluminium rod b allowed t

LR RN .i»i:i|.,‘h“ -

- mmeOWrﬁuﬂrodwwhdemhnal-
Mwamddthmmm;peedoﬂhc
hﬂwumﬁndwmanUMhmnmvwnd
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Main unit
"'“““#MmdMDFWQoMmoum

.mumm‘wuwuananmmnmm
uuuwmwmmwoﬂm

Router the edges to improve aesthetics and split moulds.
‘Vullnhnwﬁldhmﬁmmmwilbehomdonddrillhobstoholdclr(un in ploce.
And plot holes on the mouldi.

mwmwmwmm‘

Mok small trock holders to put on side of mould.
-M#mddhmunmfam&ﬂlhduhammmt on track holders

Mark out on gluminium rectongle 600mmXie5mm and cut it out.
Tidy up and file edges to make sure it k perfectly square.

Mark out 100mm intervals and drill holes to fit mognets into.

Catt oust smoll pleces of aluminium to giue 1 ety onto,
mmmwwmmmmwalm;mma
Mﬂcwmmw“mmw%dituslnqmelathewttcmslotovcr\mr.
rods and pivot.

Wacuum form moulds and rivet on smafler rods.

Drill holes in trock and larger rod and rivet them together to make a pivoting track.

{

bsuesy

Make 2 small moulds and plot holes big enough for LDRS in them.

Vocuum form moulds and make o small PCB soider in LDRS and appropriately long wires.
Drilt @ small on the sansors to pas wires through.

Make small strips of steel to put on sansors 30 they stick to mognets on the track.

Glue serors together.

b Area cut out of formed mould for display. Also acrylic

| *J foce section being cut out on cnc micro-router.

wp !

Foce plate modified by plotting holes on back
10 that when disploys ore screwed on to the
formed mould the face section will sit fiush with
the side of the mould.

. .1!)...!..'. EswNn

A AN AN A AN RSN NN E AR,

Main nit

Photos thowing shaping of mould, routered edges
and positioning of trock holders.

S e O ® s=e

ng split moulds for positioning cir-
ng holes for trach holders.

Putting edges on circuit housing
and showing circuits in position.
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ot of the tret PCB
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CUTE s

ii’!‘“‘ilﬂ’ii

| then bult the finad proto-boord and tested & too
Howeer | found that & won not very srgononic 1o
moﬁwﬁh“hmy)im-homodm
wotion and jomed the reloa ko one wiltch for of thres
dapira [(roed m yellow)

R EE R Y

| than mode PCH lopouts for the bwo proto-
oo, becziuse they were the sorme o the iont

PCB o nww desgn was (ot nesded. Howwer
Setmnal biotin for sharing + ond - wolts were |
e !
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Shenan modifind kopout, However Uhern b il
sorme wanted 1pace which wil need to be
eharwed o the DCB thould be o comgact o
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1 hod connected the output to pin 5 of the 7400 chip
when & should hove been connected to pin 6 (circled In
yellow).

| wins originally going to have another bottery con-
nected to the inputs. This would have been the power
supply for a refoy. However | decided It would be more
wser friendly to howe the power shared (circled in blue).

Tplan of manufacture for process and outpt}tiports

Drow the dirouit on llvewire.

Look up data for relevant chips and displays and build the circult on proto— boord.
‘ w Test the proto-board and drow out o PCB layout on paper.

[ Drow the PCB on PCB wizard and chedh for any mistakes.

!\ Eradicate any mistakes and print the loyout onto o circult boord.

[ Drill holes for components

[ Solder in components

Test the PCBS

Make a small PCH cn PCB wizard 1o hold 4 7-segment disploys.

Print the loyout onto & boord and deill holes

[ Solder In ribbon cable to mal the drcult ook more tidy.
‘ Tost the whole dircuit.

When | was and copocitor values which would determine the T-RC
time conste t | needed to do a colculation, .
work out resistor and capacitor values
ariod will be 0.1

T —51%
= bt.‘,i".,,,.‘"’h;z =3
29 1

- o

=0
=0

| Proto-booed koot de- |
| sioms for the 3 ports of the
| Grauit. And oll 3 parts to-
| pether which b what the
odual proto-boord wil
oot Lina
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| Input

| LDRY provide and input to an arrangement in- |

| chacling @ thyristor which will latch when one LDR
B covered and not stop until another one I cov-

{MLM@um-wmdoaulvmoaploduﬂ:
"CMC‘Q"MwNMWeUWHM —

Process

The thyrhtor arrangement will provide on lnput to
a 555 timer which will pube every 0.1 seconds this

con be varied by changing the voles of the caopoci: ==
tor and resistors. This will drive o 4510 counter chip

] connected up via its dock Input 1o It wAll count

| tirne. The counter chip has BCD outputs which will ‘
be connected to a LCD driver chip

| ondy need o be wjected to a change of light in-

I tersity.

|** Thymtor Doto

=

Exampie of a ictching thyristor
gircuit. In my droult switches
would be repiaced by a poten
tial divider running into o tran-
sistor ond a reloy to gve the

puse
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Driver cip will run ey

be needed for 3 d
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Input Process

—
}Wmm«:mmuzomc e Wing a normal PIC o progromene con be weitten
| input would be set up i the standard inpat or on o programme suh on PIC logicotor w0 that & <
5 [rongement for a PIC and woukd be connected to a| 1 WAl count. R can aha be st up L0 latch whan one phoys would be e
- | digitol Input pin. Thin coudd be ntegrated nto Input b octivated and only turn off i ancther in- thete
: eWMnDymotrobyMn-M«h— put i pressed. This could be intagrated o o other part
- L0 pessh R down. Le hawing the sustches stting just product by dtucting the PIC on the outside of the mach room
: below the trock with the arm xat abows it ! product so that the programme con be changed i
= S — something h wrong.
-
: l
 —— -
- X - —— Example of a PIC logicator cir-
: Toggle suwitch drown on * cult note: this b not a counting
- CAD 26th March 2010 l - ' programme s an exampie of \ Wy A
- : 4 = ! the software wsed Lo write it : b--\
= e 3 =,
l & m o \ R
o =3 =1 . ”
=

Digital input T i
Ay Y

o

Outputs to display 3 . c 5
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~ prest [1 ] 0 U i'fﬂ:‘.uu.",v E
IR cde - .
outpan Q0 (8) [ 2 }:,] ok CK \ 2, ». ]
e = e . : “ :
l nput O (8) ‘ 3 ‘.: ‘_J ouput OC (4 = : \ A :
¢ 1) : |
. nput A (114 451(}["4_\_‘4"‘”.4 \ *\“%’; \L ‘ ‘I ..
I carry in C! E 4516 E:“ wout B 12 “-” .y -.
. output OA (1 E] 1 : oulput OB (2 . ..
. | oo [mwa :
Relays providing an in- I carry out €0 [ 7] 9 ..
put for RS Flip-fiop i [ 1 [ rse :
B . when one relay octi- . { - — :
- <= vates the LED stays on \ \ P |
3 pe until the other one b ac- BCD outy i3 £
U ; . tivated ' | |
Data for RS fiip-fiop and truth ta l ‘
ble.
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Once the iatem & switched on the ser should not howve to connoct oy ports of it together. This will sve the

~ teacher and pupili time 10 the experiment will not howe to be nahed.
hmwhm-mﬂbmnﬂumwmlwwwmmmum )

The prodkct should be easily storable. If o number of them are going to be in wwe they need to be emiy storable
' muvdommwohuumdm
= The distance between the semon must be changeable. This i 10 thot a range of different values can be token |
B |
= The systerm must time iy to 1 or 2 | ploces. This usll effect the occuracy of the results although tim-
N ng to 1 decimal ploce should be ompile for o simple experiment. [
- W= R should incorporate materiols which will resist wear and smafl impocts a3 it may be dropped or pushed over.
- = Anoveroge desh In a school ab b appraximately 1.5m 10 the product and distance between sensors should not
i exceod 15m
Aesthetic
= mmwhmmmmwmwmwmmmmmamom-ah
['=> It should fit well & modh
: mwwumwunmmummmmmmm

-
-
-
-
- |
)

& Function:

: - The systern must time an objects movement between two points using sensors. Sensors will eliminate the problem
A of human reaction time.

.f Tirming minst be automatic once product Is suitched on.

'( Time must start when object posses one sensor and stop when & passes the next one

|I There must be a way of resetting time.

‘! System should be able to run on no more than two 9v botteries

'l'irf

f :: Systom must be able to count from 0-9.9 seconds or 0-9.99 seconds. The time only needs t
' seconds because the spacing between the sensors will not exceed 1.5m 1o there i no need for
| higher than 10 seconds.
|| -— .J

Existing solution 2: Another way of measuring time in a speed=distance/time experiment is
by using simple stop watches and starting and stopping them at specified intervals. This is a
very simple and easy way to do this experiment.

However stopping and starting a stopwatch by eye is not very accurate so this would
effect the results. This accuracy can be improved by taking a number of measurements
and taking an average, Although again it will not be as accurate as when it is electroni-
cally timed and like the light gates it can be very time consuming to take a lot of different
results and then doing extra calculations to work out the average.

i l-illlll-l-ln..."lﬁi
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Existing solution 1: A speed= distance/time experiment are
most commonly done using apparatus calied light gates,
Light gates are usually shaped like a “C" o that a light source
on one side can shine onto a phototransistor. The signal from
a light gate s sent when this beam of light from the source to
the phototransistor is broken. This is a very accurate device.
There is a drawback with light gates, They have to be
connected to a computer via a data logger. Setting up this
equipment alone takes quite a bit of time and after this it all
has to be synchronised using a computer programme. All in
all | think the whole process is far too lengthy and compli-
cated than what it should be for such a simple experiment.

TLLL

All times added together
Amount of times recorded
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huments. When cutting out the plastic |

{ bave Down vevy shng ar vod inatesd of yellow. Thes is not &

I fel i would improve the overll sestheticn in the et

the pobes ot the back of the hos. My

fleation was in relation $

vd using the milling mackise, cut oee &

i sdape of the dosagn, bt | Wil 1 poles

ow bon wryee whoke ares s0 Wit there would be & right angle w the centrw OF

stabnlny of the recesver, bowever | fawnd

wile. Th was 10 improve
he nent modifcation

L only had A bt butions, bowever for my fisal progect | needed 1o have &
Therefiwy T hait t0 design the carcuit 1o kave ¥ Wl ¥ holes
B oot face of ihe tranurimer bos

i rvised &0 the chrewit In the first oransmitrer &

» hat once the main parts 10 the box were made, it oS On 14 Wi sl wars

erufoee 0ot necowsary . Do 1o tis | Secided 10 take il part of the Sovign oot

wts and alv &

o was related 1o the In sy design | waed an LCD

Due 10 theset fired Few modification

M0 het the ey Ou
vt | wan now wsing » b
Bow, [ had tor think of & way u ct the front face semi-peomancntly . My
el idos was 1 make an insert piece he shape of the
transmitier this wosld be 100 WiVicult. | then decided 0 cut
cyiinders and use the lathe 1o drill & hole through the centre of each. 1 ther
crvated & serow thread i gach hole and permanentdy attached cach

I Becane secewsary o make wme more { alvo a few LED s ;s well becaunse | wa

unsure of which | was gom

wk 10 the suitabiliey of my specification

When o came time to msbung the ¢ | thougnt n

W bos rether than a thin Bandle with an fune phetely different Wien. | decided | wonld

b savtead of an LCD or LED's. This

uld be betier
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cuit | would have
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VoL, e 0 wo that § would have to drifl § holes in the froot face «f

transsioes and
Ot 6 wmall

box. However, becausa | wan usimg budos Fan LCD or LED s

i be moee prone 1o beesking and s | thorcfore sttached

ylinder 10

b of th bulh covers
I ingide of the box. Following that | had 1o drill & more boles in the fror : ;
Bhow 50 that # could be sasily artsched and chied by screws — s 'l‘”"r". One last modification | made was the ut of the receiver. In the firmt
e fesign | just had an LCD. 3 LED's and the 1 MASTER' Jog
Although my Banwitier was casy 10 A g wed | thoughe that I x 1 ook the LED's and LCT e .
would improve the qualiny of | ndded in one final ace on the front of the box, | decided that as well as Kecpimg
modification. The last idea 0 add & handle so that it was casy 0 camy KETMASTER logo that | would also label cach of the bulie so thet
When not besng used. I drilled 2 holes imto the 10p face of the trunseniticr A what 1 P L abied
then used u metal tube for the handle but aho permanently sttached 2 acry | ¥ ticking d ch ws 1 W, Lan 9. Lan . =
poles 1o either end of the tabe (to work as end caps). Then 1 cut out 2 mor :
ncrylic poles and wing the lathe 1 ook down on i cach »o that 1
could alide 1o the top face of the transmitter. On the other end pol
I used the pedostal drill 1o create a groove in the plastic and sandy 2 % e " ; ‘ :
snooth ot proove. This allowed the p b fir perfectly or 0 top y " N
the tranwmay d wiing super ghae, it w nmancotly attached i Sl :

Transmitter Future Modifications

IF I had a chance 10 make this projoct again there

Would make o the final product. The first

Iransaunter because although th y, fine for | I W

would improve the ok

SR £h¢ 1 7 & other fica

I8 20 make

e handie farge be

Sannet 5t your whole hand around it
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fubes (1 50w)

. X sorybe plastic (1) 5x40)
. : Phoces of plastic Vo made & b wung \ngund x
o ‘ Jevien acry i phastie ( 140% 30 rer \ -
® Lt off part af the 2 tubes 1o fr e angle of the buck face » be bt was then ¢ A Swough the comie of the wide
O6x o), e ~
o Fabeicase the front face with | ud solvent conent, « g (he » . scrylic plastic (1 84x4%) {
X 160 10 poces of plasts w e 140133 phoce of acryli » 3 - M 03ads)
®  Fabricate the bock face 1o the side fhees (2 ot tubes sod 2 X 100z heve ploces of plastic uning lkquid solvent = then ’
140030) usinyg Biquid solvent cemess atiach 1 s 10 o inde of the back half of the box '
o CtousX leun.-l,ruupm..‘. f acrytic and ace off bott ®  Slide the frmot hatf of the dox oves the been gece and cut the
exdges an cach using the { nen off w2 450 angle A -
®  Alsp using the lathe drill | v of enc . X rips of scrybic plastic (190%1%) ]
and make 2 screw theead (1 ) . g . Uy sttach tsene steipx of »
®  Atach these cylinders the Nasde % P i ot of
drilled hotes facing Lpwards . g the pod les ko the fromt
® Dol 6 X Jmen holes in (e " ¥ nate " B¢ recevve H
With the 6 holes In the ¢y lindary . ¢ pedosal & dnll 2X 14mm holes onto the
*  Using 6 screws attach the froot face 1o the rest of the pars |
finiah the main box ' X hese hobes into a rectangyilar
Dol 10X J4mm holes in the front face X N 2
® Flle oov of the holes into & rectar gular fi . W lamp Cloth 10 get nid of sy diet
ON/OFF switch into
® Dl 2 X 1 50un holes i the sop flar . » POINEA 15e bax 10 improve
®  Cut out a stee! tube (135men X 5o o
*  Cutout 4 solid acrylic poles (40mm X ‘ . . ATy ol Be front face o
®  Tumn down half of 2 e o n the 1 ) 0N
ot of

®  Turn down half of the other 2

insert into the 2 X

the cire NAI0C the receiver box

il inso the boles drilled imo
.

Using the pedesta

these acrylic pol
o Lsing liquid solvent cement pe
o the | 1

& Clean the whole box and handle with a dar ) |
polishiog machine 1 improve acsthet
®  Using “stickaplus® add the 't

KAcimasicr RO » i | {

followed by the action of what esch tutton will perfon

® Produce the transmitter PCH ¢
by soldering

. N‘MU} place and secure the circuit inside

NC transmister bx
o Place all buttons and switches into th
face

circuit and artach al

holes drilled into the
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e | X 9V Battery

e | X ON/OFF
Toggle Switch

e 9 X Diodes

e | X 7805 Voltage
Regulator
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| % 9V Battery
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Togale Switch

e | X Diode
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o 4 X 100pF

Capscitors
o 11X 1000uF
Capacitor

« 1X15P
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Transmitter Circuit

Receiver Circuit

f Basic PIC Circuit
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Design Brief
design, make and test an
ot which can give costumers

s cantrod box (transiltter) st send aigrals 1o the message board (receiver) 1 3o
There must be no wires mtac trassntitter and receiver boxes
mmmmm:.“ e g
The device must be between 100-300mm in beight, 100-300mm in width and 50-
lsmmh&mh(hwwwkmbymbﬂmwbkukﬂa

up u bot of space).
TMLED’uhouldlwiwMWmehmh‘cmimMSm

away,
The LED's should work as multiple formations and be linked to the mumber of

tickets left.
The formations must be controlled by pushing the input bustoos,

The control box mist be less than 1kg s0 that it is not 100 heavy to carry.
The message board must not be more than Skg's as U may cause difficulty when

trying 10 attach it to the wall or roof

Both the control box and message board must be between 100-300mm in height,
100-300mm in width and 50 n in depth (large enough to be seen by customen

but not too big that it tak
TR

The device must not t it an ‘eye-sore’ o takes up a lot of

space

The message boo | that i4 cann

customers

ol e)

cen by any of the

SR

o 1t shoold be made om of & mserial which &
nsalator. '
. mmnwmmuuuhqum

Stovage S
. Boﬁnhcmwmh\ﬂ—h

MMMN&W!\KO’W\I
100-300msm in width and 50-1 SOmm in depi).
o The message board must be detachable from
that it can be put into Biorage when it s oD
. mmmuuw
mm\hlthu‘dl
10 be put IO StorRge. "
There must e 0o 1003 Wites On &
board 5o that it docs DOk &
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