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rAaa kean cyclist and &5 & congequence of getiing wsed regularly, my
bike needs i be maintained reqularly, Jobs such as lubricating and
greasing the chain, botiom brackel and other componants must be
dorne on a weakly basis, or even more alien when the bike has bean
used in the rain. Mending puncheres must be done on a hopefully not 1o
often basis as well, though in practice this happens maore than | would
likex| A0, the bike ks regularly washed, and every now and again, the
gears and brakes need 1o be adjusted (o keep them ranning smoothly.

Bpecilicalion

Ganarating
Design Idees All thise jobs are sither hard, or in the case of adjusting the gears and
brakes, niar impossible to do while the bike is on the loor as the
cranks and whasls cannot be apun fonward, and even ram an
ergonamic paint of view having to bend over o do these things is far
from ideal, and having to leave the bike leaning on either the forks or
g:':‘rzdﬂ";g | four dropouts while a wheels is off is not good for the bike
-
How often will the product be used?
The malmanance mentoned Nesas K e done an 4 waekly basis,
- \ o more often in winber when the bike will e frascpasntly usad on welt
Plan ol ? i and salty roads.
Manufaciure :
Wihat & the prospective market?
T product will be aimad at s cyclists, in particular those who do
their owm bike maintenanca. This group cludes both sexes and all
ages, though based on height the product will be aimed al those of
Evaluation & aaun stalre.
Taeting . ol
Fhatographic ; -~ | To design and manutacture a stand that will hold & bike so that
Evidance i el ragular maintenance may be caried out with aesa

Although | will only make one, the product must be able to ba batch
produced in the school workshop and will make use of jigs and
termglates wharever appropriate.




Aoccarch &
Specification

Manufaciura

What?

Why?

How?

Cosl

T ensure thal fhe marked can afford. and are wiling 1o pay
whatever the producl cosls, olherwise nobody wdl buy iL

Froelisel Aralysis — sxaming similer products sad campar the
pricas.

- Questionnaing — find out kow much people are wiling o spend by
gaking theam fred hand,

| Bike: dimensions and
Weight

To make sure that the stand is capable of halding the weight of tha
ek, nd thiat it is stable enowgh to hold the bikes of the desired
Sizes,

. Produdd fralysis — Iopk o the dmansons of differan kirds of
bikas

. Media — wse sources such Bs books and the inlamal io find oul
the typical sizes of bikes

Whint typa of bike
CONBLIMIENS Swn

Ty maks sume thad my produce |8 suilable for the bikes thal are
commonly owned. and so that il dors not bawa B ha made

suitabke for types of bikes which il will never be used with

. Questionnain: — ask peopia whit kind of b hey own,

‘Whal cheracterislics
featuras consumens look
Tar in & wiaks]

Passahle ways b hold (he
Biker

| Do one would buy it

To ensua that my produwcl has all the freatures and characlerisbes
thal people want, olhenwisa if it waere 10 be commermially produced

. Chmrsbiormaire — ask peopla firsl hand whal features and
chafacterislics they would want in a worketand.

To make sure that my stend will be abke io wonk wilh the widast
range of bikes possible, by answing that it is able 1o bold all of
Lhern simerely and in @ position which alkows bike maintenanca o
b peronmed easily.

. Producd Analysis — look &1 similar producks and cxeming how
thigy el thes bk

. Oueslionnaime — ask peaple how Bhey would prefer fhe stand to
hild the bile

- Madia - find out commonly clzcdishapad parks on Bikes ap that
1ega can be hakd in

T find out how much the marke! values aesthatcs of a practical
product Be fhs snd thus hoe muech of Bnimpact they hawe on fhe
purchase of tha product.

1. Qwestionmaira — ask people first hand how much they velue
the sesihalics of & woarkstand

2. Producd Analysls — ook &l and compars the aesihetics of
similar procuct whi same 1esk.

To ensura thal my product is easy 1o wse. This inclides things
such s tha heaght the bike will be held al and the size and shaps
ol

1. Media — u=e books and the inlemet o find the relevant
anthropomednc data,

T anesaires thad | osg the matariels which are mesl sailod 1o tho
specific part of he producl that they wil be used for

. Modio - wses both pring aourcea and the intamet o fiod wul e
properties of matarials, and thus which material is best sulted 1o
which Lask,

. Cluestionnaire — ask peapks first hand ta find o what heie
parceplions aboul matenals are, 50 that | mey use & material
which the public percaive as suitabli, making them more [Bely to
by e produc,

3. Product analysis — exarnire similar product to find out which

-'i'l.l'nrlu:l'm Rasnurmss

Tir Anaie hal we haun the sullable toots in e echeal wakehap

materials are Ead,
1. Lesoh of the loeks thed mra in the workshap

for any malarials or construclion lechnigues hal | wish to yse,




ranga ol adjustabilily in balk
clamp hedghit ard notabion is a
defirite plus poing, bul it does
not look like it is espadally long
lasting, I like # overall.

lasting, bt doas ook secure and
slable. Rubber coaded jaws ara vary
qood, ag they will preseand seralching
and nibbing of the: paint. Smple
logding clamp, though prabably just as
affaci,

base. Ouile adjustabla, and the
clamg looks wery weall designed, It is
alsa vary easy o ranspor — light and
Tobdable, Duwarall # is very good,
thaugh this ta reflectad in the price,

Praduct
Maine lopeak Prepstand Standard Lifeling Spindocior Dk Fark Tools PREIS Professional Race | Taex Cyvcle Spoder Profisssiomal
Frice 160.58 80,95 9,89 179,98
uu:ml | Aluminiem Alusminiurm Aluminim Aduminium
11.6kg
Faldabls Yes e KT Yo
Clamp Height | 48° — 72 Lip b 60° 40 « G0
Manufacturers | Tough 6081 TG alumnium fubs | Top guakty stand for home and Frea-point bag system edjusls 1o Tripod Legs prowide sobd suppaort
ahym i fplinen 1 EnEhLISIEs] Usa GredlE @ supar staflle basa
3E0" ratatan clamp Whan folded takes up lile space
s R i Long lege and wide base is stable and | Professionsd qualty Clamp adjests 1o
Easy  Fom andd open BELE 1 tubes from 24men to TEmm in widih | Bike clamps with salt rubber inlays
- - . profest painbeork from damage
Claemg opening: 074" - 1.75 Rubiber eoaled quick reloase jaws are | Adjustable elamping pressurs
easy 1o use and clamps on either the | prevents damage to thin wabed ubes | Suilable Tar nearly ol frame ube
o hebe or 5ead posd. diemeatars
Clamp rotalas 360
Clamp can be rofaded 350 dogroes
My Chpsiriigans. Il kroks stnbie, and the wide Again doas nol ok paricdary long | Looks very well buill, with & =lable Sggain | ke the rubber inlays on the

clampes o prevent damage lo panl,
and the base looks very effeclive,

Apathelically 1 like this stand a lof -
it has nice clean lines and & simple

looking clarmg,




e
I my preduct analysis, | found out that there were threa main ways used o hold the bike:

* using a clamp which was able 1o rotate allowing the user the decide where he wanlad to clamp the bike

= llning thia Rotinm hracket and down fube

* LUsing the Bottom bracket and frontirear forks,

In my questionnaire | askad people whee they would prefor the bike o be held. The vasl majorily (57%) said that they would prefer it 1o be held an
the seat post. The next mest papular choices were top tube and seal lube wilth 23% and 17% respectively, Only one persan replied that they would
likg= it held by the FronbRear Forks and Bottom Bracked,

Positive Foinls ative Polnts Dvarall
15 & conversenl painl b hold (e bike, and alows e Dke | Modern Dk an e (0 of AkIAnam Brel | Nl very good — even shough 1L is tasy I e
1o b bakan i and aul wilh sase. H allows casy clamping of | carbon. Aluminium bikes ane oftan made using a il i anly compalible with a small number o
mist stael and Banium frames, which fend o have a techanigue caled hydrodarming., which results in non- bikas, and could podantially break o freme:
aircular luba profile. olindrical lube profiles. Carbon framas slse make use of
differenily shapesd wbes. Yhile both of these allow the
manulaciuner i craate a stiffer andior mere compliant
Bika, hay would make damping diffioul, In ihe pursuil of
aghl frarmes, manufacheers also wuse ubes with
Wy Thin eirlawnlle sehick, ahilet fine in noomal use, ane
BAEPY crushed by sidewanys foroes, such as thel of &
clamg, This waould resu® in imeparable damage o eilher a
carban or aluminium frame, A few rames also hawe
estremely puwrstood tubes, meaning thal damping &
venusld b esthir impossibie of the user sould only be ahis
o aliamp the bike in cerain placas, which would be
inconmsaniEng,
Itis & converinl poinl 1o hodd the bike, and alows Tha bike | Care would BFawe o be faken by e user when clamping | Good — it is sasy lo use and convenient,
i ba takan in and oul wilh sase. Also almost all blkes hava | carbon Tibn ses posts, 1o ensure that thay are ol Ihcwigh il fas compatibiily issues with 8 small
a oylindrioal eool pool, which makes clemping more darmagesd Dy ver ligldening, as U mau ol Deonseka | oomber of bikee, Many of he Boies
affeciive, Seal pos diamelers slse do not vany very musch — | means thal it is kel to crack and then s spanl when @ iz | regarding carban Sibre saat pasts and aem
diamreiers of poals range betwsen 26 Omm and 21 Gmm puk wncer kaad {such as boing sat on) with possible sataly | posls can be sasily, and cheanly, sobed.
{thaugh some B bikes make use of posts as small s implications if e bike & being riddan o lhe lime. Many
21.15). This woukl make clamping a wide variely of bikes pecpkn homersar avakl this probilam by hasing a cheap
suEy, metal saat post bo use whan the bike is in the stand. in
addition, soma high-and bl ues Inlegrated saal posis
or aerg seal posts whech do ol have & drcular cross
soction, making ol ng difficuli.
Allowes 6l bikes o be damped, regardiess of framae malerial | This Gasgn neces aEnnr he frant ar ar being Good —ihe el thal means @ whed fas o be
BNV U OIS, takan ofl bafore the bke & placed in e stand, which takan off before the bike can be put n the
seama alighily labaricus. Cars would alsn have i b aland is made up for by its axinemedy wide
takan o ersuns Lhat the stand doas not knock e rear rangs of compalibiliy.
darailewr when the bika 15 hedid by the rear dropouls s
lhis make couse it b0 become misad|usled,




=
rIFBIh;ﬂs <an vary a great deal in both size and shape. For exarmphs road
bikes have lower handlebars o improve asodynamics and skinny tres
o erable et go Ged, Mountain bikes have higher, wider T
handlebars 1o improwe ease of steering at low speads, and hick, 55m I.'.I".",l! Win @i &tk
knobbly tires to improwve off-road grg, ]

There are many other differences between the two types of bikes, with
Hybrids somewhare in befween the wo ypes, altermpting to provide
the Dest of both worlds. For this reason the dimensions are not neadad
for my project, as any stand thal can hold both road and mowntain
bikes will be abla to hold one which is designed 1o be a mix of the two

types.

The dimensions and weights of typical road and mountain bikes are
shown below, The bike dimensions were all taken from the TRak Bikes
wibsile

Again o ensurg el be ol s commpatbie with the wigest rangs of
bikes possibke, | will take the smallest and largest sizes, and make sure
'\_ﬂut the stand is capable af holding bikes of these sizes,




I'I'-I=|'|:rn'| iy Product Analysis | found out thai:
+ Worksiands cost between E60 and £300.
Mot are made cut of alemiuin,
Just over half the workstands | looked at were foldable,
Most workstands are height adjustable.
Most workstands have a clamp that can be rolated through 360°,
One of the main advertising lines it stabilty - consumers must prize it highly.
* Many stands have plasticrubber parts which prevent superficial damage fo the bike.

From my Questicnnaine | found that:

WMos! poople vwi uad bikes, though mountain blke and oo caniers still make up a large proporion of bike owners.

Magt people are willing to spend £51 - £100 on a warkstand.

Thez vasl majority of people would not want the workstand to be wall mourbed,

There is & marke! for the product a8 most peaple maintsin their bike themselves, and maost people do this every 1-2 weeks.
The majority of peaple would want the workstand lo be transportable.

The qualities that am priortized most highly are holding the bike securely and slability.

213 of people would wani a foldable workstand,

The majority of people want thelr bike o ba held in the workstand by the seat post, with the next most popular choices being the top ube
anda seat tube.

* Most people do not mind whai matarial the waorkstand s made out of, but some people would prefar bo be made oul of melal,

From my ressarch on Bike dimensions | found ot that:
* The biggesl stock size bike had a wheelbase of 116cm and the smalles) a whealbasa of 97 2em,

L
-
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From my research on Bike welghls | found out that:
* Though it would very rarely be required to, my bike stand should be able hold bikes of up to 30kg.

E"‘E"ﬂf‘ﬂ" " From my research on where the bike should be held | found oul that:
Tesling | = Owerall the best ways of holding the bike is either by the seat post or by the bollom bracket and frontrear lorks,
* Haolding a bike by the frontirear forks is the most compatible, but requires the whieels 1o be taken off,

* Holding a bike by the seat post is the most practical, though there are issues with damage to carbon fibre seat posts, and compatibility
isaues with Integrated seat posts.

| 'will use my research on both maderials and ergonomice to refer 1o while developing ideas, as no conclusions can be made withaul quoting
large amounts of data and | nood to know morc about tho dosign of my product before | can slate a speilic nesle),




Ter design and manutacture a stand thal will hold a bike sa that regular maintenance may be caried out wilh aase,

dlthough | will only make one, the product mast be able (o bi batch produced in the school workshop and will make use of Jige and 1emplates wherevar
Annroriete

r ; ™
My Product must have, or be capable of the following specifications:

Budget:
1. Cost between £51 - £100.
Function:
- Be suitable for use with road, mountain and hybrid bikes
. Be able to hold a bike of up to 30kg.
. Be able to hold bikes with a wheelbase of between 95 cm and 120cm.

. Be stable when holding a bike
. Be able to hold the bike securely
. Hold the bike either by the seat post or the bottom bracket and front rear forks.
. Be easily foldable
9. Be able to fold compactly for transportation
10. Be freestanding
Materials.
11. Be inadw lurgely out of metal.
12. Have plastic/rubber parts which prevent superficial damage to the bike.
Ergonomics;
13. Be height adjustable.
14. All parts that interface with the user (such as knobs etc) must be ergonomic.
Workshop Resources;
15. Be able to be mada in nur schnnl workshop
Safely:
16. Comply with all relevant safety legislation.
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Phaotagraphic
Evidence

Bike hield securely by the
baltom bracket and from
farks. This alioras thie
stand to work with
almast ary bike

SN

Wilde teed Drovice a sible
bearzaas wihile rubiber
altachmenls on the batiom
aneure it daes nol sip. These
wionlkd be cheap, keeping
CoEls dovwn, el sil effeolive.

A gutout in the base which the
upright neses inwill prowdde
extra strength o 1he o,

Ml using 8 box girder or
alumirium channed

Large, lived posEon upright
Iz ey glakile bt mesns that
i siand coukd b neither
takied 1or gloraje nor
waneporied.

Slurdy frame mads from

nba e
LBI'QB,WEMB&FI’MMEI:H
o gtabdily, el becauss it is not
vy tall would Fol et in the
WBYy
Lags are able o pival whena thann

g aflachad o the main crass plece,
meaning Peight can ansily ba
adjusted, though anty a small change
I hakght can be made. it also aliows
e alarsd 1o De falded and stored ar
ranapamad with ease Bisre] anuddd he mado fro
i wood, which woukd be bather suled
o this dasign than amy olher mabasdal -
it i chenp, easy o shape and sivong,
Beacnuse the stand may ba kapt in
shads or garages whara [ woukd ba
exposad o damp F woukd have o be
warnishesd or b make sure
the: wmdd doas ngt ot Alleimalively
treated waood could ba used, though
thisi tends to hase & nougher rish
which woaikd be baes aasthefcaly
dosirable, A manmade Boand such as
pheamod would be most suitabie
bocavss 0 8 aveilabla in wids widihs
anid i5 chaap and durabila.

Supports kor upright
angiung that the stand
I8 strang and

[ETE T

N




Identitying
& nead
This stand is wall mounbed, This & veny
o in Bhat it aliows 1o 521 the sland al
arry Freight they wart, thouigh ance e Becase the stand is wall mountad it
FiasaEncn & Pl i seesd Wmaier e s e djurslubdlity, o iU neqcts fhe Lisar io hawve wall space
o canrol be used engonomically ba=y mora avalabba 1o pul it on. It ko would
paciication han one person nor can it ba wessl both obrdonialy nat ba ira 1
———— standing up and sitting down thaugh as the arm can pheat i folds The upright would probably be
amy ey AMer uss, meche cin ol mibd steel, and
otk b mads o be adjustabie
B0 el the produat s suitahls
[ Genersting Faur sorews securaly for users al many differer
alisch e stand o hieights.
Design Ideas ihe wadl,
-
the Product
L
This clamg b simple o make, yet stil
wil bkl the bike effactieiy. A
cafch would be used 1o secure it
and & high friction malerial would be
Lezaec] o The irside 1o snsurs thl
" s ot boh Hhe bike does not sip and that
o gupericial d B aoors whike
Manufactire / thee bk s ﬁn%;:g This design would be
Could be made ko mild steal, LR (AT K I as
which waould be sirang and durabie ﬂ'ﬁﬂﬂbhﬂe-mﬂuﬂr:;
val relatively ey bo wark with, i hots il spaoe. Itis also
The clamy uses a spring and pvats mid loklabide, though
s anlioww it to apen and asa eesily allemalive dssigne of the
| Evalsation & &l quickly. This means thed the bike bese could allaw for the
e nizeds i ba heldd dor anly & small etand ba be made foldabie
g amount of time befoes the stand is I
Y J suppoating i, making 1aking e bike
I and aut wesy Basy,
Wichs besss would proside the stand
Phofographic with alakdity. B would be redatemly
Ev 4 small in haight 5o a5 lo ensure tha
e 118 N & Inpping hazard, Plysood
waould ba L most susnbie for this
a2 iLis available in lasge sees and
diraide, yal is stil cheap.
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Phatographic
Exidenca

Allowing the place where the bile
rests o phval aliows e bl i b
bkl ait o wicke: vanaty of engles.

This alsa means that &l bikes can

b= hedd horzontally, rapeerdless ol
th angha of tha down Tk,

This stand cauld be made
o e haright adjustabils by
alluwiryg the lengsh of both
legs to be changed. This
waukd maks this dasign
P BT CoresUm ng e
ke than othar deskgns
which anly requine ore
support in be made
adiustabiia. and thiis s ha
product were o ke mada
ocammancially § would be
mMore BxXpEnshea,

| sy rich IBoe the clean, sheek
aasthetic of this design, and think
that it hes pobential ix be able 4o
Told wary compactly as well

Thin stand hokds the bile by i
battom brached, with the balborm of the
dawn e alse Daing supporied. Ta
ensune tha bike doas nod lall off, a
ciram oo arourd U oo i
which can ba tasien by a buckle.
Eithar a simple ball ke strap and
buicide could be used of & mans
complicaied raichal buckle, sudh as
it ofam found on ki boots.

The upright pheals af the
basa, alkrwing a vary small
amount of heaghl adisimernt.
Thiss howenvar wodld Cause
fhe bl 1o lean aithes
rawarnds ar away from tha tha
usar, placing undue streage on
e 5ol post @ the Diks s
bk by it

Wélidar foedd provice & slable bass,
eresuning thed the stand does nal fal
owved, A wilh other desipns, a varety
of ditarant faal coukd be usad
depanding on whselher cost or
allecivenass & valusd mast highiy,

Thea bersa would be made from chaap
man macks boand, such as phwood,
wihich would be wide o ensure the
ulewnd 15 s siable os possibie

Thia design of clamp s cheap and simple 10 make,
il veoid d Resep Costa duven. & s calch ekl
acang the darmp, with a compressitie, high riction
ralerial used on the irside 1o ansurs thel 8 wikle
rarge of lube sizes can be held. This howesar may
riol bt verry durable as b relies on s masanas
elaicily, 50 may have fo be perindically replaced,
Cana woukd hawe to b taken 40 ensune thie mabanial
chisaan o use is both suitable for ts purposs and
chesap, espacially since the user will have o replace it
af their awn cost, and a high cast dissuade polantal
birgers: from oansidering the product,

The upright is beld securely in
plape by cables, Tenskners on
thasa cowld aliow e cabis o
b puiled fight, THase coWd be
bougnt rather than masa, bl
may maan hat the stend is
VETY Bapenahve, aapecially
since faur ara nesded.

O]



Idariifying
a naed

Thee Proauet

My comments

——
Does it meet my

specifications?

_.-'\rl

My chosen
design to develop

I liion: thert frct tha this design is easly Toidable, thaugh the small
rangs of adjustabiity i & problem, however it could be schmd
during tho clouplopamont siagad with relative ssca. | deliles the dact
thait the front whiesal mist ks lakin off i pul the bike in tha stand,

It maets all T apeciications, though tha
design only has & small range of haight
ojucknbifig.

| slrangly dishke the ok of both helght adiustabilty and baing abika
o fold. This design would ba heavy ard nod iraneperiakde ai &, and
austhetically | think i noks cumbarsome. THa bike is orly beld by a
cuaud which She tap bube rests in - this 1s nol Ssscune and does not
hiald the bike completely stl, which coukd be a problem.

Thiss design fals o mest speclications 7, &,
4, 11 and 13, This 5 & large number,
irdicating that tha disign has several rajor
areas of Wiasmass

¥ raaly | thin dedign, and | think that & alsa has a lal of potontiol
Tiow clavalopmant ti solve some of s minor flaws. Tha medhod of
halding the bike is securs, and the bike can be taken in and ot
willh eera,

Thio dosdgn moata all the speciications
apar! from A, thaugh | think that this methaod
of hilding the bise s very good, and is
e ps i way | did nod ook at duning my
fagaarch on ‘Passbin ways to hodd fhe bike”,

| il thi: lack of heaght acfestably - (his i & lundamental dasign
nt. This

Thiz daskgn tals to meel specilication 13,

Cravedopng I
L, and cowiid nod ba assly solved during which & ceniral 10 e ease al uss af my
I design & howenvar vary stabile, bul can be folded which is a plus product and fhus & wery imporian.
O point. Tanskoning cablas seem A B ol an urnecessary taff. The
daaigm ol clamp s akay, bl Coubil bes e nnedy Lt dunieey
Plam al =] Iike e dasign of this stand, though in my case lack of wall space | The design does nat maet speciication 10 or
Manufachure pra. Couik] be 8 problen. | can be set o any beight the usar wants, 13, bul apart ram these all speciizations. are
e ' thaugh onde el Bhe beighl cannot be changesd, lmiting i o ane mal In adkditian in my Cuestonnaine thie vast
‘“I:; Lizar, The clamp design is vary good, and holds tha bike secumely. 1| | majonity of peaple said that thay would not
- I8 nol rangporiable, and not freestanding eiher, lika a wall mounted stand,
||ihl1mmam.lﬁvawﬂmammedmmhm Thlﬂ"ﬂﬂﬂlﬂm%s.ﬂnnght
4 Evaluation & ! - then bike ancursly, thowgh i couid be changed O soneiing mein | ceod B o 1 be s i fad mees
o use curing devalopment. It is easly haighl adustable, and could | compactly, and have a belbers damp design.
Tessting ] again easily e developad 1o be fokiabie.
I
PR | i miod ke e design of this stand, It taka up A lot of apace while | This design does nod mest specificatien 8,
D5 in use_ Adjussing the heipht woulkd taka & long Hime 68 each beg and though it meets spacfication 9, it does
T neesds (o be change ndhidualy, and seen B the stand was o be not bakd wery compatly and hus Tele o meet
Pholographic ‘ | rack: foldable, it would need a relatively lange amourd of space o | 4.
Evidence ] [l

This stand reacs Fie bike b0 be lurned over o be put in {1, which |
oo rl [Be, The bike would nol be baeld & securely as inosoma of
e other designs, and there might be compatibility ssues with
some shapes of handlebars. | does however fold sasily and
COMPRCY 1o be stoned whan nal in use.

This daign dass nod mes specification 7, b
does howevar meed all other specificaliors




Rigular shipe and prafile
means they can be ansiy
cul Inam & sheed of murerial
of e sorrect thickness,
Keeging costs dawn,

Largs surlace area in
contant with the ground
mreans that thay will be very
gripy. so reducing tha
chance of the stand sipping,

The shape means thal they will
b | b spescially made for ny
praject, and will thus be oosiy,
unless gemi croular rubber of the
cormecl diameles is avalable.

Sami circular design
allows Thi leet o be stable
wiher they ars al any angls.

Ae Thesy protrude above B
Lange coract area with fost Bant ol the stand, they may
maars Fiey can be fioed an becoie a Fipping hazaed,
gecunely, thraugh glue, bolts, o &

combination of the twa,

P
Thiz wluspms sl mmures Bl Sey — Boonuge Ty feal sver tha
will hawe A very small sontact Simal comact paizh foot of ihe sland, they would
ang, repURng In Increased feang kel they will ba lnas hawve o Be fmade specialy for
dhance of the stand sipoing. arippy than othar dosigns, Ty ETCHEEL, Meaning Beir oosd

will e Figgh,




Gangeraling
Duasign |daas

Visuiady | think my maded is quite slees and compact, and & is atso quile etable, Bough e that the biue foam flees 4
il imdar pressure means fial the fop pard which would hold ihe bike lerds (o iowar slightly whean waighl = agplied,
This however wauld nol be s problem with my real product, as | would choosa a malenal which & s anaugh far tha
torcee that wil ba applisd bo it,

I g 1o work on Row the joint at the fop, which would allow the bike to be held &t difarent angles wauld wark, and alsg
hiota | il msake il will b baight adjustable. In add@ion | nesd fo docide how | will makes tha afrap which seoures the bke
mijusiabe,

Az well as this | esperianced problems with the moded sliding on smonth suraces; again ths is probably dus io the
rature of e bug foam that | used, Mough the addition of piacas of rubber an the bettom to smulate the presence af
rubbar faat helped greatly. Thase wine howsvar included on my original design, but this reinfoecad the Fact that thiy

improve the ease o use of thy progucs,
.,
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This design is good as in allows the height to be sat to any
. value &t all within the upper and lower limits, meaning that the
usar can set the height b the axact beaght which is
ergonamically optimum for them, The pin that holds it togather
is threaded, and when tightened i hold the inner section of
fubing t the carrect height thowgh friction, and so may be prong
to slipping, and be able 1o hold lkess weight than other designs.
Thits also neceesitates close lolerances between inner and
outer sections of iubing, as il there is oo big a size difference, it
- will not be able to clamp the inner section effectivety. it would

Ceanerating
| Deeign keas
howevar ba quick and easy to adjust, and could easily be takan
apart to allow the stand to feld compactly;
L A
A e = B : e
This design is very similar to the one above, The height in this design is adjested by removing a
thaugh it ulilizes a prefabricated quick- pan, and placing it in one ol several holes drilled st
redefge io clamp innar and outer esctions o differant haights. Thouwgh this makes adjusting the
Tabing Togetie, This would midke oujusting meanght slightly harder, il enfirely aliminates the
the heigivl even easier and quicker, and paseibility of slippage when the stand is in use, and
would also appeal to my prospective market it i still ressonably easy o change the height, The
(bike cwners) who alresdy both use and pin could esther be threaded and have a nut on the
trust quick redeases on their bikes. Again it end as shown here, or more likely be a cottar pan
requires close tolerances between inner and which would allow tor even quicker removal, and be
ouber sactions of fubing, and # may be hard just as secure when in use, & coller pin & shown
1o acquire fubing with this property. J sy,
[ Evaiuation s | || - . J

® ,
Nty chosen design is design 1, as | think that the progey of A
being able 1o be adjusted o any hekght i very good, yel it I
&lill should be securs anough not 1o alip when o use. As il
ugaa ng prlabricated parts, it helps to kesp costs dovwn,
/ and yel has as good a function as if a quick release were

used. This choice dops however depand on the avallabaty |

4 of telescopic ubing, and depending on whather or ot | can .

N kwﬂﬂnﬁmﬂhﬂhﬂwmmcw.
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As tha shape of the design of bk holder that | have chosen necessitates it to be cast, aluminiurm will be esed
for this as it is easier 10 use due o its lower molting point and often produces a belter finish, M is akso planty
strong and hard encugh for the intended use whese the britlenasa of cast inon would be a dsadvantage. Once
the bike holdar has been cast, the sofer alurminium will aleo be much easier 1o work with than the high carbon
corent steel used.

For the rest of the projéct | will use mild steed. Thie is aveilable in a wide range of sizes and shapes of tubing, so
I will likely to be able to achieve a close enough tolerance between the inner and mular spctinns to alloe ma o
uea the method of adjusting the height that | prefer the moat. Mild steel also can be joined much mors easily
than atematives such &s aluminium, as is can be both welded and brazed to produce secure joints, wheress |
would have grest difficully joining aluminium securaly in the school workshop. || s hard snough 1o avoid being
damaged when the project is in use as it doas not dent as easily &s aleminium, and the legs ane the places
whera tha stand is most likely to receivi knocks, so it is most important io use a hard material bere. Though it is
hard, it ks still reletively easy 1o work with compared 1o higher carbon content sieels such as stainless stesl, and
50 can be shaped easily. As i will nest, i will need to have a profective finish applied fo &, which would be one of

ihu main advantages of aluminium.
Em——
Manutaciuna
I,Tham are three maln jeins belwien lubing in my project — one between the legs and the foat >
fone on each leg), one between the ouler sections at the top of each leg and one betwaesn the ] oy |
inner section and outer section &l the op of one leg only. The first jaint |5 suiled fo welding = it P !
| Evaluation & 15 & l-joint, &and 50 has a relalively low surtace area in comact. As It s between a leng, kead &5 T |
Tesding bearing lag and a foot it needs 1o be strong and welding will provide a joint with these ,'h "r"“ ." E |
properties, yat it will still ok clean and skeek once the welds have been ground. The material [GEET SR APl f"‘“\}
that will be used (mild ateel) also weids well without any distortion or cracking e 1o its low S i AR ‘.:\ g
carbon content. MIG welding will be used as this is the equipment evailable to me in the f ] | rﬁﬂxll -
e || | schoot workshop. f\ | /{ " \
Phcdogragphic |
Evidance The second joint could be done in one of two ways, Firstly, it could be welded to with ancther o i ‘“T"l' W //
s )/ piece of box section tubing (1). This would produce a smooth join, and is in keeping with the e | SRR
ek book throughout by project. Once the weids were ground the joint would be near mwisibie, } i~
and i would bi very strong and resistant to fiex, The join couwld also be done by brazing & | | |
plece of sheet metal of a suitable thickness to elther side, as in [2). This looks somewhat bulky J L-\._\J_'L_/‘I

b




Powder Coating
This allows a choice of colour, and is easily done
using the equipment avasanie in the school
workshop. Though it can preshece a thin coating, it
would be difficult to achieve this aver the large areas
thial my product imolves, and & thin coating is
especially impontant where my (ubing is telescopic. it
would also be maar impossible 1o achievwe a uniform,
even foating, detracting from the aesthetcs of iy
project, It would also be more time consuming than
et inishis, as heat must be applied to harden the
finish. It is howewer vary amdronmenlally friendly, as
oversgill can be reused and no VOGS o harmdul
greenhouse gassas arg emithad.

.,

Evaluancn & |
Teraling
ey

Phiolographic
Evidanon

Black Ouxlde
Thig finish provides a vary high kevel and
oflractive finish, which is also slightly
COMGSon resistant, | limits the colour choice
to black which is a definite nagative, and i is
alza quite labour intensive as the pans mest
be cleaned, black oxided, and then wasxssd of
oiled with intervening insas. It requires the
usa ol loxic chernicals, is hazardous and very
dangerous, 50 il this were to be used it woukl
resacd b b Clomme professionally by sunmsmms

'~..Mh the correct knowledges and equipment.

0
~
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Paiint

Paint (Eppied rom a8 Sprey can) & gqueck and
eay W apply, and provides quite & high kel of
finlsh. It gives a thin, even coating which will
prevent rusting, particularty impaortant tor my
product as il is likely o be kept in garages!
sheds where il is often moist. It also allows me
to choose rom a wide rangs of colours,
meaning thatl my product would be able o be
VEry BEamatically pleasing.

|

(8

&
—
\.1'.]"
=
i

My chosan finigh e paint, &5 # & the easiest and
cheapest o apply. vet still glves a good keoking
wndlorm fnish in @ range of coloure that ic suitablo
for the imended use of my product, It alss provides
good cormosion rasistancea, which would othenvise
ke & profdemn for 8 product made from mild steel,




[ Task

Description

Tools/
Machines

Health and Safety
Precautions

Alternative used in
Industry

Mudelling and (esting

Wake: a1 Mool from Siyrofoam
o lest the acsthedics and use of
nubber fped on my project.

Scroll saw, Sandpapar,
Hiot glue gun

Apron, (s will Be Esed tor al
other lasks as well), Safety
iyl

Hapid Frotatype

Make patiern of ‘bike holder
from styrofoam

Uging CADVCAM mamdachures
ihe bike halder o fhe corecd
dirnensions. Due o unfoneseaen
conalrainls of he size of (he
patiemn imposed by the rouler o
the: schaol workshop, the size of
tha pattarn had to ke changed
=0 that i would fit on the router
bed

CMHG Milling Machina

Ensure safety guard |& closed.

Shape the othar faces of the
patterm by hand, as the router
eannol shape mulliple faces to
ih

Serall saw, PYE gloe,
G-cramp, Sandpaper
and sanding block,

steel rule.

S-ﬁifﬁugﬂm, ensure
emargency skop is in quick and
easy reach,

Cast the pottern from Aluminium

Due b the naturs of the shape
of the pattern, “lost moukd”
casfing must be used, Pack ihe
drag, fit pins for sprue and riser,

pack cope, Crealing pouring
basin and P

Canting Mask
{consisting cope and
dragrh Moulding sand,
pins, strake, woodan
wrdge for ramming

Blleanzlninmend Namn o sl ook
usging a GHE milling machine

Paur the mollen alumln.lum onba
the mould.

sand,
Crucible, Fumnace,

Court off aprwa and file flush.

Aunior Hacksaw, Hand
Filps,

Il the paathern o fhe b planas
nesicd.

Wartical milling
machine




Idardifing
a neesd

Aosomch &
Spacificaton

Phedographic
Evidance

Fill the ‘Bike hokiaer

As lost pattarn casting must be
used and the pattemn will be
made from Styrofosm, & slag
will form on the ‘top’ of the
casting, which will nead 1o ba
remmioyved and then filled using
‘Chemical Metal' for Beathatic

reasons. File and eand flush.

Chermical Metal, Hand
Files, iron boush,
Chermical matal, Emany
i faer,

Dust Mask, Safaty Googles.

Dorill thee ‘bike holder®

Two holes need to be drllad in
the: hike holder so that it can ba

Piltar Drill

Fillar drill guard and emeargensy
slap pedal, answa chuck kay hes

gaclion al the top of the logs by

punch, Sieel Rula

| stop pedal, ensure chuck key has

attachod to the legs, moved :

Drrill ainf then tag (fmm hoka, Fillar Dirill, ME laps Pillar drill guard and emangancy

M8 Tap) the holas that atiach {Rapes, plug and siop pedal, ansure chisck key has

the strap. Batloming) been removad, Safely gogglas.
Legs Measure oul and cul bath the Sbesl Rule, Scribar, - | Ensure emergensy stop bution of | Automatad Guillotine and

innesr and ouler sections of squara, Haevy duty cut | cul off saw is in nasy reach, Safety | CHC Router

tubing at the comrecl off saw. pogglis.

dimensionsfangles, including

Ihie cuiter seclions of tubing for

thi fop of sach leg.

Mark oul and drill hokes in both | Stesl rle, sciber, ood | Pillar drill guard and emargency

inner and ouber Seclions of leg callipars, tr-square, | slop pedal, snsene chuck kay has

ubing o allow the haight to be | cantra-punch, Pilar bean removed, Safaty goggles.

adjusdod, | dnll

Check fit ol colber pin, and i Hand Filas.

necassary lile holes for a better

fil. File holes smooth,

Carl 4 paerciss of sheat stesl to Steed Rule, Scriber, Gloves, Safaty goggles, air

the correct size o ensune a slid | guillotine, Brazing extraction,

fit for the cuter saclion at the fop | hearth, brazing fius,

of one keg, and ibw braee, Filg | plain brass brazing

amionalh, rod, coiy-acatylane

torch, Hand files.
Ol twi holes in the brazed Pillar Dill, Cantra Piltar drill guard and ersrgency




rﬁ.ﬁlipﬂﬂlﬂtﬂdbﬁfnrﬂ.lﬂwmmngMMmhmmgBﬂﬂﬂ h
Of, &0 insloou we e usisy 32mem squane sectlon twibing with 26 mm
fubing inside i. This work well, thaugh the 1mm gap on each side
Betwesn the inner and outer sections of tubing will force me 1o make
sovaral changes to my plans. First of all, the method of adpusting the
Fuzight will havve to ba changed, as the size dillerence means that the
inner section will not be able 1o b= held by ihe friction resulting from
stueezing the walls of the tubing together with a pin. | will instead
use design 3, which eses a removable pln and boles gl diffenent
heights fo change the height. This however increases the strengih of
iy design as there is no possibility of the legs slipping, Testing has
revepled thal a cotter pin is significanly easser and quacker i use

than @ nul and a bolt, so | will use cotter pans for this application.
h

JI

[ Az datailed in my plan of manulactee, the maximum size block of
Styrofoam that would [it on the computer controfled miling machine
was Emited by its table size, and 50 | have had to modify my design
o that it can still be CHC'ed, as the acowacy of it would not ba
replicable by hand. | have kad o reduce both the height and the
length of it. The height has been exlended o the coagnal dimensions
by gluing approprietely slzed blecks o Styrofeam on, and this
should b= hard to notice once it has been cast. The length however
will have to remain shortened, thowah this should not impair the

function or my product. J
b

-

1 originally intended bo use cotter pine for this pupose, but we wene
unable 1o gel some of the comact length and diameter (the diameater
of the pin ks Bmiled by the dimensions of the tubing, as there must be
two holies drilled o allow for the angle of the bile holder to be
adjusted.] Instead of cotler pins, | was going to use bolts, which |
removed the thread from on the lathe (the shank was just long
encugh to go though the bike holder, some extra langth was howewer
needed for the hole in which the snap pin would go). The only bolts
we had available were however made of toughened steel, so | found
I was unable 1o drill the hole bor the snap pin. Instead | used |
shortenad the length of the bolts on the lathe (so a clean end could
e achieved) and left the thread on, onto which a nut is placed.
Though this hes proved 1o be siower than wsing a cotber pin in
testing, it is however still acceptable, and | think even adds sfightly to
thwx aasthatic of my project.

M
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When | used my project, | found
aut several things about B, Firsd of
all, whean puttng the bike in the
atand | was surprised by how easy
il was to put the bike in the stand.
This is & definite plus poind, as i
can often be somewhal of a
slruggle to get bikas in
mairtenance etands. The bike
wag hedd by the stand, though tha
hidd was defmiely not as sacune
s | wumild weand. This probierm was:
caused by two things = the short
length af the ‘bike holder' and tha
low angle which it was hild at.
The short length was due o
conslraints imposed by the
machinary we hawe in the schaoee

winkishop as dataled before, and so was out of my contrel. | would

definitaly find & way o get round this in Bhe Bidum, if D was in make

my project again, The kw angbe was causad by whare | drilled the

hobes in The Bile holdar, and | mistakenly drilled them in a straighl

line, 50 &5 10 giva it a eymmetnical

segthetic, nol realising tha importance

of & sleep anghke, This was definitaly an

owarsight in my development, bul was

imposaible o test during manufacdune

as | eould nod lest il with a bike until

the hiles ware drillad, By wWhseh tims i

was 100 late 1o change anyliang,

Mty prosduct was however vary
aesthatically pleasing - the sleek small
dessgn was ciled 8% a nice change
fraem cdher stands, which are all much
bulkiar and bess compact. The finish
war alen muerall & enoeees thaugh it
dons scralch quite aasily — even from
a short period of testing there are &
few scratches on the legs,

b

-~
| wias also very pleased with the esse with which the height of the

stand could be chanpes, and aso the andgle af the bike hokder, As a
whole it is easy 1o assembla disassemble the stand so that i can be
stored and transported aasily, though the bolt at the top of the
rermovabila leg can be a bit roublesome 1o gel in, @5 you must ine up
three separate pleces of medal {six holes in all} befora you put the bolt
thirgsiagh., Howsesver this got easiar after | had done It & few tirmes, and |
i nist cibe thés as much of & problem owerall,

Some commants and opinions | recelved on my project:

I likae e Tivvisslo, cnmd Hwe design glves sasy aeess B owork on e
whole bike — good overall”

It meas good, though there was not enough stability in the hold ef the
bike saredd B bike lacked protection.’

I really liked the aesthedic, thowgh the bike could have been hald
more secimely.’

It waes disappointing that the bike was not held thal securaly - bul
owverall | think it is & very good product - it just wouldn't be quite up 1o
more Mgonus maintenanos thal mouines lnga amonnis of fnrma !
ik the Bt thasl it has a small footprint compared to @ lob of stands,
and also that it can fold away very well. It is compact also, though the
bike can wobble a Btk when il is in the stand.”

L5
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My Product must havs, or be capable of the following specifications:

Badgat:
1, Cost bebaean £51 - £900,

Function:
Be sulisbie for wse wilth road, mounlain and hybeid bikes
Bar abile o hoid & bike of up 1o 30kg.
e bk 16 hold bikes with a whealbase of bebween 85 em and 1 20am.
Ba stabie when hokding a bike
B able i hold the e securety
Held B bike sither by the seat post or the boblom bracket and fronl rear

forks.
Be pasly foldabe
. Be abla o fold compacily for ransporistion
10. Bie freestanding
Malpnials:
11, Ha mads aegely o of meatal,
12. Have plasticrubber pars which pravent suparficial dameaga to tha bike.
Ergrnnmics;
13, B haesight i juestabin,
4. All parts thal nlerface with the user (such as knobs abc) must be
Drinomss,
Wharkshop Fesourons;
15. Ba abke 1o e made in our schoal workshap
Salety:
8. Ltrnply wikh all relevand sabaty bagislafion.

-
My product meels specifications 2.5, 89, 10, 11, 12, 13, 14, 15, and
16, | havwe not calculated the axact cost, though | am exiremesly
confident that my product would come inat under his — most of the
ocoat wiould be taken up by the steel ubing and the alurminiem that |
g o cast with {noour workshop scrap aluminiurm was used for (his
5o this cost nothing in my case) nelther of which is s 1
wiould be able to retail for E51-E100 and bkeave a very significant
product margin, | hine unable bo best it with a bike of 30kg as bikes
this heavy are very rare, though it has been able 1o hold 8 weight of

duﬂ ower S0kQ, 5o | canndd sea a probkem with this speciication baing

The sama is frua for the bmits of e bikes wheslbase i & able 1o
hold — blkes of this size are e 5o | have been unable fo get hold of
ane bo best my project wih. Wy stand ooes hobd the bike well enogh,
though | would not call it 1008 secure — this will be delailed laler in
product testing. My project half meels specification 7 — as defailed n
my desagn choste pedge, i holds it by the bottom bracket — a mathod
ovariaoked in my research on "Ways i hald the Bike',

-

-

I think that overall my project was a success. Ewerything went
according o plan, though as expected seme changes had to be made
during manufacture. The only notable one, which is admittediy quite
e, i& in thi change of the part of the stand that holds the e,
This had 1o be reduced in slze due ko constrainls from the machinery
in the waork shop, and then exira time had o be taken io ghee on
addilional bils of Skymfnam, which warsanad tha indial finleh of the
casting. Dwe to the reduction in width, the dameter of he cul which
holds the bke fublng akso had 1o be reduced, so my stand cannot
hekd seme larger diameder tubes so well.

I think that my product does look good, though the surfaces of the
ke holder do have somae imperfections on them. After bedng nitally
unsure about the sikver and black combination | now like it, howaer |
have found that the painl scralches very easily — especially on the
INREF SaClang of bikescope: lubing. An improvemeant bhat | would make
ko prny prociuct in the futere would be to use a mone durable inish,

I think that | managed my lime reasonably well throughout the project.
Some processas, such as making the patbern, did howeser Lake much
longer than | thought, though the aciual casting fAsell was much
quicser tham | thaight il would be. My usa of equipment was in my
opinion good, and my parsistence to double check measirng oul
saveral imes before | did anything paid off, ae 1 realised miskkos
before they had an affect, and everything was cut and drilled
accurglely,

b
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Tharre arg seeeral improvements that | would like 1o make bo g
projact. The first thing | would do ks fo address the prablem of lhe
front wheal turning whilst he bike s held in iha stand. | havn
Fosrecd Ehiis 1o himcber some maintenance fasks, such as those
which imvalwe the front brake and wheel. When the bike s in the
stand, the bars tum to one side, and are prone I slamming in o
tiez Togy b, possibly causing damage o the bike, meaning this
problem needs o be addressad. There are bwo ways In which
this could ke done. As this s also a problem on many other bike
slands, a separale par could be suppliod which hold the
handlehars straight by connecting tharm to the top tube, down
B S SEET LGS, TRIE SO0 B GUIGK SNd A5y D Shape though
it does nol look very good, and woauld be somewhad of a
mismatch comparad to the aesthetice of the rest of my produc,
An axample aftermarked product |5 shown below. CHher similar
products ane also somewhal unsightly, and all would be
somathing of @ pain to pat onftake off the bike wheneawver It was
takean in or out of the stand. My prefermed sobtion would be 1o
attach two ‘legs’ o he bike stand which would be able to fold
denyry 2o they wore eithar sida of tha whaal, which would atog it
from tuming. These would be easily folded down once B bike
was in the stand and S0 woukd cause Bk e hassks yed would
brr just a5 effoctive

The second modification | woukd make is o lengihen the pard of
thex sland which is in contact with the bike, as this would mean
the bike would be held eacuraly, and thowgh [t sesms 1o work
well in testing, | have o admd Thal | am someshal insecurn
aboul exgeensive, high end bikes being hald n such & way, even
thaasgh this fear is meraly basad on aesthetice. Lengthening this
would make the consurmer bediese the hike was being held
sacurely, and thas make them more Bely o buy my product.

Lesthy and most imporantly, | would modifly my design so thal e
angle the bike is held al is steeper. | would achisve this by drilling
ther haks in fhe bike holder in 8 slightly different place, though |
would bo clighily hosilont to do this os it apoila the symmatricsl
looks of rey prodct, Thers & however no obher aasy solubion tod
hig probkem, and # would not really impact on the ovarall
apsthatic.

h,
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