











When manufecturing c. d two
& the end brackets I was advised to treat it as two separate drawings to cut The reas . -
X . = ¥ ason for this is bec 11 needed mechasr Lace becsuse amount of force
i by the cutter To do this I saved two drawings. The first being the Smm circular cut in the middle 1o house the c‘m;u;\t:: ‘rc-h::c.c‘::ﬂ\w:,(':nh the ‘mrﬂwncal\y&!::;:nmp caps. Th;‘umd“ Gﬂ:
ctuze ane above, all the separate parts have been screwed to the wood meaning there is 5o possibility €
The first cut allowed this as I was able 10 use the socket cap holes for the screws. This means no extrah

tner circle and also 10 cut away the excess material from around the outside As shown in the pt s
caught my the cutter and flying around the machine possibly damaging the rest of the brackets

be drilled in the work

When making the non return valve I tried to ¢
valve and used the Vinyl C
To secure the hypalon to the valve itself | ma

Unfortunately I was unable to get

sel, cutting | k t than the valve This did not work as the cut was not very neat, | then dids

ertoc

\ t s shown in picture three above

Al Gl i el g

When manufacturing the hull of my project I used
then primed and painted it, try
icut the hypalon tubing as a rectangle and
@ ean be removed if required

10 get as close

g Tt v | 15 waterproof As | have stated on previous pages, the U




Duning mawnthcrure | changed very few things. These consasted of, the noa return flap, a jubdee clip and
he popper on the hypaloa tubing

| The first thing | changoed about my product was the distance the hypaloa flap could move | limated thes

/ bocause when | was festing the non return flap before assembly | discovered that bocause it 1s a stiff

| material, # did 0ot close properly meansng water could Jock ingo the boat from the outsade when stationary
To avosd thes | made the end brackets overlap the bode in the boat hull Thes means the flap can only go so

far beforo it stops and reeurns to being fially closed

From this image
you can scc the
amourt of room
the flap has to
move. This gap
still allows water
10 escape but now
also allows the
hypalon to close S

maintuned. This option is mstead of using an adhesive to attach the tubing as this would be

These pactures show a
stainless steel jubilee

clip which securely

attaches the tubing to

the outside bracket

dfthis product was being manufactured in factories | would ges some materials The }
stai steel or treated with something (galvanised), this would be the same for the ¢
Ifeinexpensive way would most likely need to be found

P pleased with the way my project has turned out It does the job it

was designed to do very w

j 2N : . 1l P’

! fully . S &

| & o
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The second modification I kave made to my product dunag manufacture is using a jubtlee clip to hold the
tubing onto the outside bracket | decided to do this so as the product could be casily disass d

S

Thcpwc\"hunddcdfumtulmamnwm doang this | he s
this it woald improve the

the product when closed. When the boat i out of the wu:ymmcwﬁhw v

heavy i the water would drasn qguacker

when out of the water

vy project | did not want to use water as | did not

a5 to use an air gun but unfortunately:

¢ presses against it. It does not take much
[0 prove that there was no gap when 1o
nd to take a picture while | applied a small force T}

Y Nex

bove

t already so this would be made from fibreglass: O
sition. The acrylic brackets would be perfect althios

sart

fits the specification stated.
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POPper o the h.‘m‘b‘“ﬂ"tw‘;ﬂ- fow things. These consisted of, the non returm fiap, a jubilee clip and

4 close peoperty meaning water coatd | K i
T°m°"‘"“““=ﬁbﬂdmomhpmcbolu:~m':&uw rom the cutside whe
10 being fllly closed

From this image
YOu can see the
amount of room
the flap has to
move. This gap
stll allows wazer
10 escape but now
aiso allows the
Rypalon to close
fully

N stationary
This means the flap can oaly go so

mwwﬂmu: I have made to my product duning manufacture is using a jubelee clip to hold the
mh'n onto the cutside bracket. | docided to do this 50 as the product could be casily disassembled and
{ masntamed. This option iy instead of using an adhesive 1o attach the tubing as this would be permanent

W

These pictures show a
stanless steel jubilee
clip which securely
attaches the tubing to
the outsade bracket

FECl e N

m;uwumwfmmwm )
the peoduct whon closed Whea the boat i
Beavy ram the water would drain quicker

thought thay doxing this it would et
Mofme'\!:,lk = oo

mwuw-i-

These pictures show
the popper cpen and
also closed. The closed
Popper would be used
when the boat iy in the
water and the open

Popper would be used
when out of the waser

N

-.z-_A.u;va'ﬂ

When testing my product, | wanted to use an air gun as | was worried that the pais
MDF may become damaged if T used water Unfortunately the air gun was not

sing water | put my product under the tap, and shown sbove are the result
and three show the water able to escape from the boat, both with popper op
Picture four shows that no water is able to enter the boat through the system and final
he build up of water inside the tubing as it cannot escape !

ha o

ind two

Ifthis product was being manufactured in factories I would

stainless steel or treated with something (galvan

| expensive to produce and the nylon would be inj
e ion stated,

changes some materials 1
ised), this would be the same for the t
ection moulded into the bracket

he hull would ¢

sbviously be on the boat already so this would be made from fibreglass. The socket caps 1 Ve usex
rass screw holding the hypalon flap in position. The acrylic brackets would be more suitable if made from myle

shapes. I am very pleased with the w

R ’ 13
ay my project has turned out. It does the job it was designed to do very: |




These two pictures show the tubing
popped closed. This allows fess water 10
back Aow into the non retum valve
meaniag it proteces the valve and gives it
fess work. In my opinion, it looks more

astractive when it is in this position

1. This sy must be auto, mmhdumybmnpou/blo.fhooﬂg/ml
mmww-vuahn-bwopum.

2 ﬂhbmmbomhwumdmmdhokuumunbmmondomolmo
water. ARhough the sy will be , the aesthetl are still important as you
Mmmmbokuwdumung«m

2 mmmuuum ‘e and i As the product will be held in

4. This system must be good aesthetically as it will be seen from inside the boat. This is

why | was thinking of a round idea. | fool that dlumt edges look better aosthetically than
Straight edges.

& This system should have tubing to allow water to @3cape. A shorter length or the original
Mnm'dbomdunwﬂlbonmchodto the bracket on the outside of the boat and

7. The tubing must be shorter than the original as there is no need for it to be foided away
&5 | have stated previousiy. E.g., 150mm. this tubing will help to cover the bailing system
meaning there will be less water entering the system for the non return valve to

e
Dok

8. The new tube must have a diameter of no more than 100mm to avold it bel,

Unnecessary size. The original elephant trunk is 100mm and this is the reasor
was near impossible to become blocked. | aiso feel 100mm is slightly large anc
tube would be the perfoct size to avold blockages but not be too large

ng an

9. This system must be able to bail water from @ boat efficiently and offectively. People w
be more likely to buy a system that will ba/l the water quickly and without them having
do anything. This system will not have electrics either which means there is jess to go
wrong.

10, This system must cost no more that £20 to stay at a competitive price. Most auton
\products are around this price or more so at a maximum | would like my product to cost

20

My Product is L1

Aa the

Az the product is i
naintalned,

My or

side while moving and stationary.

116 tubing on my product Is very much shorter than the original and now Has & popper

Fystom Is inside the huy and all that can be seon are the two brackers, this
roduct does o

have of
at and attractive

YW systerm Ia less than 100mm in diameter and 50 agrees with the pecification

tovnatic nocd 80 in vory easy to use

Ok oasy 1o use It also looks very noat.

Wid rogether by four M6 sockot caps /f can be easlly taken apart and

TOSON 10 irse clear acrylic and made it & round shape, the peoduct 1o :

ct doos have a shortor length of tuding than the original “elephant trunk” idea

dutside

Juct doea have

A NON return valve which stops water entering the boat from the

can chose whether or not to have the tubing fully open or DOt
HIT It con protect the vaive as well o3 allowing less water to reech the valve

ide

FO0s Dill water efficiently and effectively which again agrees with my

Ould charge botween £13 and £20 which does stay at a compentive

These two pictures show the tubing open
This would allow more water to leave the
boat which is why | have not made it
permanently closed like in the previous
two pictures. This does not look as neat
sed. As | have said

this allows more mater 1o

¢ itself against the valve from the
outside and so could damage it

) put a popper on, was because I thought it would be & good et i
of the water in case of heavy rain but closed whes in the water 1o
0 improve the sesthetics of the product

svstem

Right- These

ures

new






Wmmmwylﬂmlmolmhw
Protective door as the new valve is 10mm thick In.
. fwo > mmu«nmmmmm

anmummﬁ

M.nobnelnlon

thought of o now, more foasible way, lm“’dbuummhmmb.mma thicker non return valve to put ins
modddmmondwouldbommmbuu T
Iormooock«cm which wil the two brack

mmdmm:mm“

e ———

Io“dlhodtomn-mon\mnnl‘m
Separate parts that would it fogether |
would plan on making the vaive tself by
¥\ prototyping ¢

The image below shows an exploded view of my fi
and allows you 1o see cloarty how the product fits ¢

E To make the two brackets for my project | will save them as STL fles from Sobd Work

K@ polishing it; to make sure the hole in the hull will be a perfect fit | will use the CN
IN4 thread. This involves taking the diameter of the shaf to 4mm and | taking 1
ver if needed. | will try and source a length of hypalon from Cyril Johnston Ma

togeth
bor.dontyha"mym

As thes ides uses helow tubing instead of

nal product
Oogether.

© 80cure the tube to the hull | had to design to brackets, one for sech
or. Onm.bnc'mmknmbonm.na..pommwoymmdm“

rwghmdhowbnnmmmdmmmmupcw"m‘""-

In this ides 1 have cecided to make 1o
brackets in the same way, with the only
differences baing that ane bracuet wil
have tacoed holes to allow the sacket
CADS 0 catch and the cther wil not be
apped but have clesrance holes to
allow the head of the sockat capsto st
flush with the surface

w the brackets fit

Hve will be rapid prototyped; the tubing will be cut from a longer piecs of fubing g

y smalle than the size | need and sand until the tubing fts Daﬂm.hmu Drass 4

110 cean it up. | will then thread the shaft. Finally | will cut 2 sit in the 10p using: .
the length of matertal on the outside of the boat like the orgnal idea exts /



R Rocesses SEE Gorrom
rd

Mmade fom one solkd
e of clear acrylc
would plan to 90 this
©0 Mo CNC rocter
The reascn for i
vave beng made trom
One piece is because t '
WOuld increses the The ‘doa | came up wih
Strength WRS AN & soid plece
When | had designed of Cleor Boryke that |
Would s0metiow bore &
the vaive | went on to 1arge hole in
think of a way to
connect 1 to the hull of

| then moved on 1o
thinking about the
doa of a non retum
vanve. | wanted water
10 sscape but not
oome back in

. mmnmnumn-m \
WWMIM”MMWMIW“ s e N The dea | came up
mb‘“ I couldn't ¥ . ‘4 ! n:‘l‘\ .:.\: : door
B s N woukd b vy B R | e
MMIMMuchoﬂnllmsfwu o] a

float attached to it
which would aliow
wister inside the boat
10 swWing the door
open and escape but
water outside could
not get past and

tharelnra ~amnmt nad




oo unu--p-u.. itde. The original system was mancel and was »

iy and Jook asay 0 e 508 Iy and oot of Bhe weter, ARSOGPY the system
RO important s you want the product (0 Jook a8 well ax you can get K.

. and maintalved. As the procduct witl be held in place with four M sockst caps 1

g O CITarent perta fo be cleaned or rapleced. AeatRetias
00d Baathecicaly as 1 wil be seen (o naide the bost. This Is why | was thinking of & round

) Bubiing t0 allow water f0 escape. A RhOrTr fength or the oefginal tuding couks be used us It
the bracket an the outside of the boat snd will not need (o fold ewsy.

£ Ao & 1on rerm vaive (0 3fop the water sntering the boat through the tubing. This will have o be
ey SPective aa he boat coukd ) with welar white aiing stathonary I it Is not

ubing must be ahorter thar the original as thers Is 5o need for X 10 be folded sway as | have atsted pravicosly.
om ,_,qp:_-n.bmn-mmummwumg water entering the system for

have a dlameter of Do more than 100mm o avold X being an unnacessary sire. The orfginal
[ fa 100mm and this )s the reason | iked 1. X was near imp 1o b blacked. / also feel 100mm
arscd ar BOmm tube woukd be the perfect sire (o avoid blockages but not be (0o large

abie 10 ball water from & boat efMicienty and effectively. People will be more ikely to buy &
ﬂ r quichly and without them having to do anything. This system witl not have alectrics

fo go wrong. - -
20 fo stay at & competithve price. Most aufomatic products are around this peice
Prox fo cost £20.

For this next
idea, | went back
to the non-retumn
vaive. | am going
o put a valve
inside the tube
ind attach a
door with a fioat
on the Inside of

| think this idea will work very
well as from the outside, thare
will not be much visual change.
But on the inside this system
will stop any problems that
occurred before.







*  The sesthetics are not good.

«  This screw bung Ia fuat & amall lump of
Pastic with threads.

*  ft's amell and can only be seen out of the
witor 80 in this cese sesthetics are not

important.

*»  This product looks like it would be easy to
wuse which is a positive point to be
considersd.

e Although this is not the mos! exciting
product to look at, o
#re Joss important for different reasons,
Jike will it bo seen? in this case the system
cannot be seen when in the water and its
50 small that when out of the water it
doesn't attract attention as It is located
out of the way and is really only seen
when being used.

The sesthetics of this product are important «
1t will be seen at all times. Keeping in mind th
technology inside this casing | think the
manufactures have done a good job.

Hor , i | was ging this | would put &
eomowhobﬂpownplﬂoummlowu
mmummrumumumnm
Wuwﬂymnum.mmnnw.
and although I think they have done a good j
there are still alterations that could be made |
make the product slightly more attractive
This product does Jook quite confusing to
operate as when you purchase one you have
connect It to a power supply, which could be
very off-putting for someone who hes limited
olectrical knowledge.

This system can also be dameged If stood on
50 a cover would need to be fitted.

mmmmmmmmwﬂ’ﬁﬂﬁ his being that
Wi C: nd cyts oyt blockage

of marks in my evalugtion | think there is g ot !
ouid Jo ¥ d king It automatic,

The aesthetics are not very important as
the system Is fitted on the outside of the
boat and cannot caally Do seen when in the
water,
The baiter is made from transiucent acryfic
which shows all the dirt that gets stuck in
the systerm.
| would add & filter to either side of the
baliing system, hopefully cutting the risk o
dirt clogging this system and affowing
water to flow out of the boat more froely.
This system jooks very simpie to use
which Is a sign that assthetics have been
thought about
This system could be made bigger o avok

the problem of blocking.

Function

[ Features | Materials and

+  The sesthetics are not very good as it is an
mwd‘ﬂcmmm
Mkdmmlmmmm
WIMMMMMMW
at

mmm-nommupmh

mmummmcwnu-ﬂud

WNMMWMMM

. MWMNMMM
about as the product does look very simple f

use.

and | Industrial
pose | Production
| Methods
411 T410 | 410
|
lig L B/ 540 | 810
8 stom | 6/10 3q0 | 610
Expanding | 510 1510 'I 5/10
b‘A'_?ﬂ I
Elephant [ 8/10 &0 | 6/10
Trunk |




*  This is ot & very good aystem.
 The diameter of the hoke is around 20mm
#nxd this is not wide encugh to avokd the
- Aode gecting blocked.

+  From sxperience this system does not
*l.d*bﬂ.aw
anouph rate, and offen becames biocked

+  This dung Sails the water detwoen the
fwo hulls. The weter Qots into the bost
hrough the anchor locker and deck
# quite offten becomes very Jifficuit to
wnecrew the dung as the air between the
e holls has expanded and increases the
friction on the screw.

+  This systanr can only be used out of the
water.

The erponomics of this system are good.
It is very simple to use as It is Just a screw.
To operate the bung you unscrew it in an ant-
clockwise direction.

& has a Jevice 30 as the bung stays
connected fo the boat when unscrewod. This

Thin fs & good system.

¥ the battery poes desd the baller cannct
be used and sometimes the badler can be
the cause of the battwy going dead.

The impelior sucks up tiny sfones and
amall fragrments of dirt causing It fo broak
meaning a new pump is needed.

There have been incidents of this system
catohing fire,

This system Is quick 1o use and is not that
noisy.

This system is particutarly useful if rain
water gety into the bost while afloet

This is an automatic system so although It
will drain water automatically, the user
must be cautious it does not drain the
battery or overhost.

The user has a switch with two options on
the ¢ The first option is automatic

saves finding fo put it or lo g

"
o This bung would only be used when out of the

and the second option In manual which
means you have to hold down the button

activate the baller.

This s a modern system and only comes
standard to few boat makes.

Thia makes them cWTicult fo find or
replace

I is necessary fo continwously cleen this
systom as the bal sticks e jot due to
seaweed residue and leaves

The ball does not 100% cover the hole
when the bost alows down 20 there /s
always weter ontering the boat siowly.

This i3 the same ides as the bilge pump
i) that it is automatic however it is not
sloctrical 50 there Is no worry of it
overheating or golng on fire

The system Is opersted Dy the pressure
of the water pushing It

in mvy opinion this system is better
because there is less that can go wrong
and there is only one working part.

«  These are old systems 5o it can be difficult

)
5
- p ' "“'

This baller in very aimple to use thus It is » o This Daller in very simpls 20 Use as e

Qood sysfem.
Simdlarty to other systems, the hole is
easily Dlocked

Another more coatly problem is that the
rubber part that expands cracks due 1o
heat. This means a new bung has o be
purchased,

e hoie i Guite large which smps i

. mw‘-*.““
.n--n‘““ﬁ”
Being wmad ot of e water I cresses nd
e water i3 5ot Meavy encogh 10 Dees
hough the crease.

*  This system sliows & lege quantity of
water 10 get out quICKdy.

o find replecements.

The ergonomics of this product could
be better. The plunger can be stifY for
the user and they have (o leave the
stoering position and take off their kil
cord to oporate the system which & &
safoty risk

The lever would need to be longer o
make the action sasier for the user.



: >
This sy and o ton
12v battwry.
1 was designed to make bailing & boat assy
and quicker.
1t works by a float awitch.
When the water geta fo a certain level the
floats It and the sutomatic baller will start.
mwnmmmmmm
and forces It through @ hose out the back of th
boat.
mmmmnwmuw
Both In and out of the water but there are some
Jerms which are highlighted in later

-~

sections.
muyomnpnodﬂmndm

This system Is operated by a 12v battery.
1t has a small plastic impellor inside a casing

into the ses.
The float switch is also urea formalidehyde fill
with foam 30 as the water can activate It

Urea Formaidehyde casing and

impeilor.

PVC hose with wire support
Staintess stoel judliee chips.

The casing /s infection moulded and
the two halves ciip together

_—

This bailler Is autormnatic.

When water in inside the boat the badl Is
pushed away from the plug and the water is
forced out.

When stopped, the force of the water
pushes the ball back over the hole and so
atopa water going back into the boat.

This baller is designed fo work in the water
but it can be used out of the water as well,
Thix Is a fairfy new system and i can be
difficult to find replacernents for.

This iz an sutomatic system.
i hes an scrylic case with »
vary light polypropylens ball so

thet it ot inove sasly with
resture needed.

¥ A
1 A
% of o

* Acryic cesing.

«  Watarproof seal (sikoffex)

« Four stainjess steel sCrows.

«  Injection mouided polypropylene ball -
light.

« The casing is Injection mouwided and
screwed (0 the deck.

Manual baller.

Expandable bung.

When the lever /s set st a ninefy degree
mmmmmm-u
hole.

When the bung Is out thers Is & non returm
fNlap moaning when the boat stops the

of water entaring the bost
oym.mmmmmm,
in recuced to & minimum.
YMMEWMMM“M
of the water and has & return flap to avoid
water entering the boat whan spesd is
reduced,

«  Manual system.

+  Lever to activate the rubber bung
oxpansion,

«  Non return flap fo reduce amount
of water coming back into the
boet.

ot

which scts ke & pivot

run out.
The baler is desigred (0 waork in an
uvdt---n.-n-oon

M“ﬂw.
Jater secHONS.

Mancel systwm
wm-‘-‘.
acape

FRope 1© cpertte Fystem.
Surnrmer ieet 03 hokd tubing up
Pt e

. **.ﬂm.-









Craas

my re-design specification fairly well,
cured during manufacture and testing, |
product, Below are changes | would make to the

Overall, my final product follow

Despite the few prot
am pleased with th

product if | was able to make it again.

Fytyre N Hons:

e ol

« One of the most obvious modifications that could be made 1o the

pr -t is o make new levers that are longer than the current levers,

inate the need for the ©
1 be made of plastic and

‘oo N

Finally, the testing s¢ Hn proves that the finished : .
R ot
onginally expected whean | slarted the




Evaluation Against
Re-Design Specification

. The prody

PGhio of comying a wide range of non-porous matonol

ranging fom gcﬂ o ‘rmm metol w’ Ihis cannot be tested os it Is only O projotype

One of the suction haods pivols 1o cliow the comying of curved malenal such as & cor

wingscreen

. The Iiting suction heod i copable of bang “locked™ 10 pravant unwonted movement
By o use of 0 pin ond nut. This however, is not wificient 10 lock the heods when Mting
a large load. Whan the suchion heods have been affoched 10 o wirfoce, the heods wil
Nol move despite the pin. The pin is mainly 10 keep the heods locked when not In use.

*  Ono of the suction heods Includes storoge for window pockers, The spoce is wificient
for a pair of pockars, however, It con be quile dificu 1o remove the packers fom Iy
$00CH without ipping the produc! upsde-down, | have not filtad a level 10 1he suction
cups

The product Is compoct anough thot storoga is not an sus. The rubber suction pods
un lorger fthon | ! Smm 10 enable the hecretical ifting of karge loods,
he product is smot an 400mm 10 maka storoge easier

* The product did not cost more thon £15 fo mamudfociure,

s The product is cons
opreal

- The only sharp edges on the proguct are o
Despite this, they are not shap enough §

* More than one colour was ued In the product wi

e [fesl thot the product looks in proport
hondle that | hove many

'ed rom o bright orange plastic which impraves its cesthatic

58 fourd on tha cluminium brockels.

DULe

ey
further improves cesthelics.
on o e wchon cups are not 100 big of the

. The handie i made of ck
* Despite uting the Javers
easer 10 Opply 1he 4

1 length which mokes it

* The product is

e piCaind aspec! of the product s the
oten a pin for the head 10

e ke o comfortoble o

v it 1o the
comion tha

Hic. Tha gives I a good

o brocke " the fia Myt Ko

ah w { has ; 1 PO ONCH

y 3 prove 1he orip the & has with the ¢ » Vw
moseiad Ihe product within the et tere mil

e 10 Hold In your hond.




This is my final

be lestingond @
Pro

ng my finished

orig

Handle;

This is very important part of my project as it is what the user will hoid
during operation of the product, in my specification
the handle must be comforiable fo hoid and

o make canying heavy loads easier. After
have found that with the oddifion of grooves, the handle is very

comfortable to hold, in all positions as shown in the pictures. The

only problem with this handle design Is that each of the grooves, of
which there are four, wil not necessaril
position of the hand.

sicled thot
Qisc have a hand grip
festing the product, |

Y eccommodate the natural

1. | will test the product against my
o-design specification o ensure
tha! my product performs ot expecied.

AS UNI 2 Froduct Development

m——— T Y
|Maxienum | Mark \ ';.‘. Commen
Criteria ', mark | swarded |y 0f

[FUNSCRLET e ey \ Saqvn (,l‘ﬂ
w Packer Storaga:

n my specificatic

on | stated that the product

nclude storoge for window packers, The
duct includes poce for i

xors and also inc

windo

wo window
udes a pin and humb

screw 10 help secure the Backers,
he

When stcred,
'op of the suction
with this method of socuring
the packers It that it that they can be quite

i

oCKers sit fush with the

head. The cnly

1 e

Cificuit fo remove. As a result, the procuct may
neec 1o be turned upside down o remove the
packers,

This & the fiiting trocket an
tested, In my on, |

Tilting Bracket:

aftached to the

! Being fested on q curved glass surlace. One pholo Is with the :
shows the product in the tited position. As you can see, it is pe e

urlace needs to be liffed, as the heads adapt io the curve of the







| AN

This Is the pin and nut that Is used o secure
orioccsen the titing bracket. it has been
knuried on the lathe 1o improve gripsoitis
easler for the user 1o turn,

JThis is the filfing bracke!, The wooden block

has been press fitted into It through the use
of a vice, The space which has been cut
out from Its base cliows the lever fo remain
Separafe fo if when it tilts,

Heve s the fixed brocket. This bracket hos
been aftached to the suction cup directly
through the use of o 25mm screw, As this
bracke! does not move, the lever can rest
directly on it and 50 a hole has been drilled
through the middie which allows the pin
from the rubber pad to protrude through.

cup for the fixed bracket.

& for the window packers

ith enough room 1o store

xers. There cre also three
¢ the screws fo oftach the

<at to it and the otheris for the

ober pad,

This is the handle which includes an
8rgonomic hand grip. The grooves which

This Is the lever that is att ached fo the
rubber pod through the use of a small b

U DN

Thisba?Snvnmw!hdhundbM'
fwo components fo the suction cup.itis.
used fo atiach the fied bracket and aiso
the fiting attochment securaly, i can

have been fied into the handle have even
-5pacing between them fo afiow it to fit
E Brfably info the hand. The handle has
in the centre of sither end 1o cliow i
d fo the wooden biock in

It has o criss-cross pattern on its end that
as well as mproving its ergonomics, he

0§

ImpEroves ifs aesthetics, The lever is Ik

ong in

length fo make it ecser 1o gain leverage,

This Is the filting attachment that aliows the
fiting bracket to pivot. The long siots allow

or a wide range of movement. The four
screw points reduce the risk of any
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[‘Originally I had planned to just have one strip of '
metal running from the top to the end of the .‘,
stapler as you will have seen throughout my |
folder, especially in the Solid Works Drawings,
but after making and testing this idea | discovered |
it put the whole product off balance so | made the |
metal the full width of the gun, and a bit wider. |
also continued the front over out round the sides
of the gun, as to protect and balance it, doing t0
jobs at once.

|

|

| Here you will notice how I have

| changed the overall design of the

lever to allow for a better

srgonomic factor, and a more

yle use. It also goes better |

comfo
with the overall shape of the staple

shape 1S very

the lever was 10

t was lixe pelore

een in my

00K OUl 01

ily pleasing.

[ have created

- d har haan







Here you can see how I ht.\c IL\Iud the 'mrd unp and
finger slots. As you can see the finger slots are of
size, and will fit most users’ hands.

T'he handle also has a curve in the shape of my hand to
| provide extra comfort and add to the ergonomic factor.
You can also see the inside of the st: ipler to see how the
mechanism works. As you can see it is in the closer
position.

average

Here [ am testing how the extra

device works, and showing you hq
slides in and out,

It has no Spring so it involves
having to push it back in

The stz ipler as a whole works wel

has lwun finished to a high \["J'-\“::\:

IT'he mechanism functions well

. \lIHA ‘IA&
€xtra storage space will hold up to 100
| Staples.

Here you can see me testing the
mechanism on the outside, where the
above picture shows how the lever
cannot be activ uted unless the safety
trigger is activated, as shown in the
bottom gmure.
[hroughout all the pictures you can Sees
how the aluminium cover does not
allow the actual stapler to come into
contact with the surfaces it will be
pressed against. Also how it acts &
flat surface so the user cand
where he/she is stapling,
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NMl G . - Electric Stapher 40 Dy’ Cordlens | Tackar! ! ; | —_—
G ;«;@h(m ‘:;:m" e ““'\,d i Nadler | and Nail Gon 1 |
¥ . @30y G — T -
. vio wio ¥io e — T 0 | e * The new redesiga stapler stould eraute that A child s unable 10 159
! and that accidental activation is
vio i 710 T w0 V10 -4 ‘ o It st have 2 storage compartinent for extra taples \
. lzmuu\eummmmmmuvm ‘
7o 0] 7o z—1 | . mmormmmmmmmmmm
< t | mus be able to withstand the wear snd tear.
—— — . T&k\wm&mmm i -
[] &0 &0 / Fitnesa for purpose o The sapler ave - == < e of materials
o - — et o The gun sbould look acsthetically pleasing.
0 &0 Nio 80 ‘ e It 34 be f ble 10 53¢ y
N o [t should be able to take a range of differest staples,
Vo % e . /L il [ « The stapler should have & curved, comfortable look.
| . mmmqwhulhmh’klﬂ»
10 %10 — 70 T LY 1 professsonal look
. mmmwmummwunw ;
- T 1 - sttestion, and 30 it can be easily spotted on the buildia e
vi0 (L ¢ ! Ergoncemics . comforable 10 e O
T | T80 wve | 80 \
-
£ = 2 casy to understand how it
| o New staples must be casy 0
] o Tt must be quite in operation.
€ Charke CEN120 Dectric Staple and Nadl Gan e The new griping must be comfortable 10 use
) must be able touse & 4
! Mantczance There st be no holes, cracks o¢ crevices for

M Arrow CTSOK 108y Li-loa Staple Gen Kit

B PROI4OEL Electric Stapler and Nailer (230v) ‘

|
8 Tacwise Rasger 40 Duo’ Cordles Staple and Nadl Production Methods

Gus

# Z3-140P Hand Tacker/Nailer Kit

W CSG10 Staphe and Nall Gan

L R e Y]

children for using it
There should be 0 SArp
The total width of the gun st

Dumensions .

that [ have coll throaghoot my analysis section has heiped me 10 choose the proc « e varietis if hand sipes oM
develop and modify. The figures co the companson table thow two possible options that [ could bave W m‘“g varieties if

aieability: CSG10 Staple s Nasl Gun s the PROI40EL Eleceric Stapier and Nailer (230v), bowever + The overall length should
secessarily mean that | should choose cos of these ones The 3 maun arcas that | wtend 10 me are the sa. purpases

ergooceics and the Stness for purpose. The score that sack staple gua recely ed, via my opinion, & portray ¢ chart Darsbiity o« The outer materials should
sbove. ‘ cratchin,

The chart shows that the CSG!0 Suple 2ad Nail Gun was the Jowest ia all the areas that [ plan %0 modafy and that the < );hc :nn:w ot

I40EL Electric Stapler and Nailer was relatively higher i these arcas, thus 0 making my decisica for that that the staple = s
be redesigning and modify is the CSG10 Staple 20d Naid G of time without b
The project must be ca

“Tiume .
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iR r VO 8 very malisfacto %0
»!\\xhu:,.m Hov 2 lory OUSCOme; i met Miose irements set by the
would Sor h OV, If [ hag the Opportunity 1o remake the pr:::uu again. There
changes that | Would probabiy make P

Further Mod g

ugh Cidk ot
Were f"xm ldeuucd D01 10 when [ w =8 making the product, 1 think Dow, that if |
wout 4 ke it again | would Prodably try 1 include the second spirit level, e
"W 80 on top, and would be Viewah
b vn;'ur:(nll_v. and the

le form top and from sides, it would lie

found spirjt level would lie vertically

# Another improvement woy

circular section, this would
Improve the acsthetics of

Id be to try 10 recess the larger
make it flush with the
the product,

Pin, into the white

surface and [ think jt would also

P

# Another further Improvement that | could m
athe, this

acsthetics

Pins using t}

the overal}

IKC, W

would provide

a far higher
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Testing

\' The measuring 1ape Is very useful | haven's !
| changed the tape design 1hat much from 1he |
niginal, however one problem would be that the

| hole foor the tape 10 it into s slightly higher than

| the surface, therefore this will bave to be |
considered when measunng

|

| The laser design looked very well with the knurled
section on the end, the nylon insert and the cut |
angular section also well One prodlem would |

‘ N'.mlr the laser can take up some of the finger
room in the grip, but normally it’s not very

| noticeable |

e med out to be very

| seshetics of the prod on of the product.

| 50 real problem bere.

o ‘Tm level, tu -
rh—e—:;:u'ul 1t works. 1t also, improves
WK

cely into the 'v" sect lour
T also think i e eetaps having
scheme of the pe

horizontal and vertical surfaces

casier. Ove problem : :‘:b':.:
the spirit level was only fix -!l le 10

tight fit, and it would be However, it's
it out with ulﬂciﬂﬂ. force. e thll';"
fairly simple to put it back in 0

Ihe *4 finger slot’
at which it bends, creat
however this grip iy usefial, for
‘ £0 & point, and then the product
grip itself, does look £00d, it pr
the product. The produ

v' section, where two fingers may be placed 10
out quite well and ¢

80P, didn't turn out as well as | had hoped, the angle
% an uncomfortable position for the hand,
long measurements if the tape is hooked
is being dragged a cermain distance. The -
Ovides a nicely rounded shiny finish to
t also offers the alternate gr1p, with the indented

made holding the product a lot more comfortable,

weip it, this grip, turned

stopistart button, works well wi

€8 its grip, and however it stil] rotates and woul

€ sart of guide to fix this The knurling, a

08 Jt very good aesthetics, | think this w
an the acrylic button,

th its knurling, this greatly
d need
nd lathed finish on
as o far better




the product e easily cleaned.
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A e pla would o . 'Dwmdmbnudcemhwwhu.hh“ with.
Overall ergowomics "‘"’"‘“"" | ‘ . mewxfmwed.e.mmﬁahbub-iiﬁ&-_ ik

Longer be sticking out of the pridect causing i to be uneven. l ’ chaxm:'-onu:ehmwm N
: . mmmrmm-m.p..,mmm
I “ . mwmhhmmmm'_'

| Saf

Mh;ﬁ-"-n—-donnhnmﬁc

%ilhn.ldmiubmknoudml.

T&Mu»mu.mmum
R.libimvnhp'v.

mm«immmu
Thc\u:rfacesmswyeuywden_ 4
mcwoductisn'mumlumwwq-hh

ldectd:d-bnmartwmldbchmﬁxuhclurmc

To go entirely through the whole produce, mstoad, ,

It would be slanted st one cod (o give the impression

The prototype would cost less than £15 10 manufacture.

Mnj“'cng!{
* The product is small caough 1o be easily held by the
! *  The product is ﬂmpcdwptm‘idcdwmn i
*  There is sufficient space to hold A measuring tape; he
altered to allow it 1o automatically retract, L
M%Dh“d&*mbhlmkamkm fmsert into the $mm hole in the laser. this SOmm. ]
Was 1 improve the crponomics of the end section,

That it is contmuzing right through the xrylic

* The overall product does not exceed 250mm by 1 :
* The product doesn't fit ino & standand 100l belt, a8 with
100 large for this i

*  The product

doesn’t weigh anymore than 300 grama.










Development Of 1deas

fﬂlbho-lowld-mm
sider, which would
Onmﬂngn.ulmmwm

1 could do the second smaller
wonld . oy
sesmi~cirsie !
also drill 2 3 9mm as shown in inc
the second image, 30 that a dmm pin this I would aim 1o bave it

be recessed Lo 1o the product 50

that it is flush.

Bdw.uhowl&inkioaldimﬁ“ha\w
Auhwnmetﬁuon's&lonulnwﬂtw
luumbe.u\'xnnonquniodyonm -
M‘uhqmng\hmu the <,
impeactical to dnll & m\zmmhdc
frmmnpoﬁuon.\wndmohmu \
dlngdnummhmepMafuMhl«M
Mveld\mhdembewﬁnd the
be glued to keep it more secure

DETAIL B
SCALE ] : 1

Below is another design for a pin, which would be used to
belp hold the two part mould together, 85 shown I could
knurf and chamfer the outer pin heads for greater acsthetic
1 could use cither a tight fit, by haviog the pin shaft
} at 8 Imm and the pin head’s hole at Smm. However i think
‘:ﬂ will probably try to thread them togther by using a tap &
e set.

Kourling

DETAIL N DETAILE
SCALED 2
LE2:2.2 SCALE ) @)

Pin shaft
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On the first page, | o . on the bottom of the product using,
finger slots, Tf».’ lhi:‘:;ll:?:n h': ‘l):\ ;—:h h[:;mfn:un::n:: :;T'\:-mudn‘l work for the spirit levels or the
Il-icr tunless the bottomn wug flag, un‘;{m :,cm would be unadvisable, also the measurements would be
*Bhtly OfF, a3 you fingery would o keeping the ape of the item being measured

nium bedt <lip and the wrist strap /1c 14/, where good ideas for a smaller pfoduc(. for
simply a mcasuring tape, however with the addition of the laser und spirit levels, the
ubstantially larger, therefore impractical 1o carry on your wrist or belt, I

Option [ think, was the section cut out for the laser £ 224, this could include finger
0 the third pege rat ey, allowing the product to be casily (nmponcd and s Also

i ted *v* section for the spirit levels 7y, this allows the user to put his or her lyngfﬂvmn
this and £rip it here, Increasing the ergonomics of the product. The switches themselves didn't feature

any real grip /ra . Something like knurling would have a far better effect for this, which 1 will
definitely look at later.

alum;j

example if it was

Product wil] be g
The best

slots as shown o
with the inden

.
The functions considered where the addition of spirit levels and a laser, Throughout my ideas 1 looked
#t the best possible wavs to accommodate them in the product
The first page r:carurcd an idea for the laser, where it was inside the pnx‘lucl {1es. but this would
increase the height of it, and the laser wouldn't be on the flat surface, therefore measurements would
be off. The only solution was to have it to the side of it. perhaps adding a handle 26 2¢ 24, with the
finger slots to improve the grip /«;; this idea seemed to accommodate well, however a probiem arose
with the laser going through the plastic itself, as drilling & 12mm hole through two bits would be
impractical, 50 I will need to look at a different way of accommodating it 2
The first idea for the spirit levels was to have them on an attachment to !l:; side of the product
/46, which would've worked very well; however with the inclusion of the laser, this presented
problems. I think it was a good idea, to have the spirit levels in the centre of the product as this would
improve the sesthetics 5/, The spirit levels at right angles 1o one another, means that h\\n/‘nnlal .md
flat surfaces could be checked for levelness However this can be achieved with just one if the project
1§ rotated, therefore 2 spirit levels isn't really necessary and would be di
indented *v* section for the levels was as the product would've been very wide, :md as
the levels don't take up much room, it would have large gaps if this was left, therefore the indent is
very suitable and also improves the grip and aest

It to include 2. The

a good idea ¢

NClCS

Aesthetical Ideas

For the aesthetics I think it was a good idea 10 retain the white circular i

keeping with the original design. Things like the la

without the ‘v’ indent /% didn't have muc !

much better, The laser also will go through a slanted secti

will greatly improve the aesthetics so it doesn't lo k1 1

and angled edge ion the top comers of the |
as already shown /49, this will defiantly incres esthetic ;
pins and on the laser /4 also, greatly improve the product’s pestheti

I

1sert on the side

of the tape, in
vels

r designs were
ndle r44, this
rounded edge
uid be recessed
1 chamfering on
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Technology and Design

Carew name

Redesign Specification

* T prudact st fratare & renge of differes fumctio:
. l‘-ﬂhwnm.....a—_u.numm-n-uwl—l.u..hﬂ.
T The measuring tagw must be shhe 3 caasune o

* The tape should fintirw some sort of chesming functinn for the

i

The product must bo simple 10 1.
NMMMmm*u-'-mmﬁM““"W-
Thmmuu.mm.oinmumwwmmm
mmmu.—m,mnr-mrammwmu

The tape shoudd be casy 10 use over large distances.

hold/grip ic

Assthetics
mmmumumm.mau‘mrumm.

llnhnuhwdledpumdlmcbarmnhwnwwyfmnm
lllluhlhnnnwumhmlmmﬂmuﬂmmﬁmewmcnllmdm: appearance.

-

- The product should fit in with its working emvironment.

. All parts of the peoduct should be in proportion.

Safety

- The procct should have smooth surfaces so that the usee will pot get sny cuts from sharp cdges.

s |
yncnts where spproprisic

The proxtuct sbould festire low-cost material and use standard compx
'he muterials chosen should be strong and durshle

All of the materials should be casy to cloan.
The maderials selected should be resistant to scratching

Cost

The product must bave Jow-cost matenals

. e processes used in the manufacture of the product must also be reasonably

. The prototype should cost po more than £15 to manufacture

Sine/ W)

he product must be small enocgh o be casily held by the user
The product should be shaped to provide 3 good grip for the user s wel
It imust be the right size in arder to hold a measuring tape inside and to have room for 2 i
The overull product should not exceed 250mm by |150mm
It should fit into a standard tool belt
It shoukd way 0o more than #0Ograms




— Prodect s 3 = -
2 daseription .
= ;hm ond 75 R n.d; w-:" M:.mmmm ’ —— mm“.'mmmz :
wacton asefil of wind- The clip on the s very handy : B s
Ry l-ilw.mm::n-uwn the tape around and also lowers the chances of unuu-wwmll e
oA keep the tape a: & fixad measzrement when leaying it samewhere and forgenting sbout It are longer jengeha. It also features di
need Itso, fthass The pause/resume bistion ls k%0 g00d for keep- uring units on sach side of the tape s
u standiard s tape which Is & reasonabie length for ing the tape at & cerain jength, §00d s certain measurementy Are MOCE A8
h # messuring tape. It fontures & wrist sap a3 an ated with certain types of usits.
3 m&umwm Fitness for | This product works well the grip s reasonabie, |5 owe
— parpose the belt clip on the side is 150 & very good ides.
|| Pitess for | I think it s & fairly standand tape measere and car- | $ It cocld have used & few more functions though. 3
 putpose ries out 3 purpose well, Fowever | think &
1) { sl could've done with & few more additiona! fisns- Design The product has the belt clip for easier transport | 7.5
AR rons foatures and accessibllity also it has & good grip on the
s “m':.-mnﬁm e | —
" even strap Materials + In- | The product uses polythene for the plastic 10
makes it swsier 20 hold Ndwhl which u; eoi'l‘y |m 10:&4.’1 ‘hink this
oction meth- process give sit & nke uses stainless
m’:mm’m,,’:. i ods steel for the clip which is 1 good material be.
‘mice smocth cause it ls cheap and very malleable . The -
oy finiah which i very sppealicg. mmmwmmmw-ﬂu

Askis it
injection mouided it is cost-efFicient and very good for mass-production thus redusing the
price.

§ood for mass-production this is good as e
\ mhhmhbmm(ﬂvuh
A - : the end attachment are strong and sturdy.) govomi The product has a reasonable grip. The belt clip |10
|| ergosomica 8ﬁtb’binrywdlmdnh&m 10 on the side is very useful So the user doesat
&nd start button. The wrist strap also sdds 1o the have to hold it In his or her hand when carrying
comfort of the product making i easler to bold. it sround. The locking mechanism is positioned
The of the button isn’t very sppropriately with a good grip. The tape itself is
800d 23 it Is 100 far away for the thumb 10 reach falrly easy 10 read also.
betl The yellow and bisck are again very attractive, |7.5
acsthetics .T:mammradbwmwm 10 It has a nice finish. However the circular pattern
saall shape reasonably In the side-profile of the grip could’ rha
The product is well propartioned and looks indus- lookad better kb d o
> = Safety The product is ’mr e are no holesor |10 ,' ;
Sufety Ee \ -m""&b"‘"“‘:en 5] aoything lde Q‘:‘ grmux&. some of the Bdiry
button other product
flngery (o9 g P pcriaps aip them sl Cause njunes.
muintensnce | The product ey =i ol plastic surfaces § maisteasnce | The smooth pla de wiped clean. |5 maimmasce | Tha oot
which are casily cleaned owever dust can gather r! wever the 'ﬂc:\mg may prove to be dif- ‘.Mm
in the textured grip and the wrist strap feull o keeh daan vawind its self w
Total Total =T 60/80
L [ 60/80 Total X
3 = = = -
-4 [?'-M-J;: #1 Digital Measuring Tape 0 Product #4 Rubber A
; | [ Product #2 Baofeng measuring Tape 50 Prodoct #5 Varnell Measuring
% %1 |Product 43 Calculator/ Measuring Tape 50 Product #6 Vinex Measuriny
» ** |Conclusion  On the left | made a bar graph comparing the products i terms of functi
a 1 ergonomics (green). In conclusion, the product 1 would like to chocse 10 improve is
- { like 10 improve ft as It didn't seem to have very many functions it was very basic
} ! improvement. | would like to make improvements to this product in terms of

2 3 ‘ oot § PoRet )




o6

= = B
— e = e e 2 - v- .
< Product 43 = .
description " Rating ’
10 Fi This peoduet bas very little functions all it 25 FPunctios
v really has is a stop/resume button which is
e protty much standard for most measuring
' vhich is bandie of having to remember them. tapes. 1t does not have a belt clip which would
e JAuto-retractal _mmuwnml have improved it a lot.
F% Sapi '_“ rtaia Jongth, Fitoess for :»la“i I:&od m:%le measuring tape, It is precty |5
"o e — purpose xic could have done with a few mo
: Pimmgr?—:;:nﬂ 10 additional functions > Fitness for
:‘q‘w"‘ - ’ Design 1t bas a circular grip round it which makes ita |7.5 Linod ol
3 1) . features lot easier to hold. It has a moulded stop/start
- — - button which is good so the user can flick it
) s ”mwm"w 10 on/off casier. The stainless steel clip at the end hn'r.-
| [which is very casy to read and gives more sccurate of the tape makes it casier to measure things as
: wwhm (Gives ms — it can clip onto a corner then the main body of M
t0 1/16 of an inch). 1t bas & decent sized “"""“" the tape can be dragged away for the desired Materials + In- | The black and grey polythene pa
~ [length. Itis esy to use the control pancl records distance. Which is very useful. dustrial tion moulded s s the bracket §
production |lator, his eans they will aleead
Materials + In- | Tho casing is (njection moulded which is good 7.5 methods mmm“mﬁ edges
L dustrial for mass production, the acrylic is also very the user. The product seetns
s production  [casily laser cut. The black rubber grip is also MM@“#‘I\ o7
; methods very good in terms of ergonomics as ithasa would be difficult 16 change th
3 lot of grip. However it doesn’t seem very re- x Y
| TRy ~oal die: P sistant to impact. ergonomics | The product is very nseiul
d plcs [The digital display is belpful also as i saves meesure- |5 recording measurements,
[ ¥ [ments. A downside to the user is its poor grip which ergonomics | It hes a black circular rubber grip which 7.5 scems very boxy and there =
ol 'means litle comfort. mmdmdtho looks makes it a lot more comfortable to hold op- any real grip. The buttons.
Y | firly The aluminium clip at the end of posed to just polythenene. It has a moulded gether and sll of it seems.
‘ the tape is very uscful for taking measurements, start and resume button which provides good culator seems very
. ZWIHMJWMM block the LCD display. grip for this also, Measurements on the ruler difficult to read.
3 T = . fairly easy to read
The product has nicely rounded edges which looks |5 IS 1Y 85
& g > = acsthetics | The product is very boxy.

!..{ Mum“mm“wwammwm acsthetics The yellows and black are very attractive. The |7.5 h‘“.mmh.m !
le'wwh”wm“y‘"" stop and start button scems abit boxy com- very W“‘hdwh
and black to give it a2 more industrious look. pared 1o the rest i ns could have been -

——— = i oved S think that the §
[ e product scems fairly safe however as it is ciectr- |5 foprovec AL Saby h\""‘"‘“‘_, o
.Thﬁmdamoange There also sppears to ey fingers to gt caught.
¢ & gap in the casing under the pause and resume -
o this means you finger could get caught or wa- Safety The product s 2 good grip |5 would eventus
on thi X § product - : maintenance | The notepad e
d get in and perhaps raisc ¢ the chances of and is nicely n tho hand so would be difficult findis
sks. Therefore I think it’s not as safe as it unlikely to be dr { and cause damage, The replacement. The ult
capid retraction could be harmful with the use gather up dust. Sol nir
of a sharp measuring tspe mcmlli'
as it has a smooth plas- | 7.5 . . be an snnoyance!
i 'lwbow-':'ﬂ‘. maintenance |The product hs smooth plastie edges and is 7.5 batterics. THo
o easily cleaned. The centre piece would be dif- Ing aod Gl
— ficult to keep clean. el T
Al



Ml&mmm be priced for around £19.99

: also has a 3m [t has a start/0p button
xiqubmrbeu:::oem'lwnw.llmmo

mmhem'-mm“ihh‘““'““”‘““"d‘“ D«ipl’um-hfnmuih&
tape up again. The marker sy

_ {ape measure. It also has 3
s size i v Y 35tmm har\dlcondnlwloholdlh:m'mllm‘
weighs Spproximately over 393 grams. The prod- ! product is 38%1!!&@“305“‘. i i
bet bses black polythene for the £0p and stop/ 3 width The Vinex is lhebu\mm.’
fesume button and yellow pols thene for the rest 2 weighs around §50grams Due to the way the 7
of the casing. The logo alsom enhances the ses. > 4 \3pe comes out it only really works m the right
thetic appeal of the oy erall product hand &

sell for around £17 90 Cost: This particular product is usually priced af

Cost: This particular product s
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