-1- 28 DEC 2005~ MULTI - LOCKI NG PULLEY Technical Field 5 This invention
relates to a pulley and a nethod of manufacturing a pulley. Background of
the Invention Principles of the present invention will be discussed in
relation to a pulley and a 10 nmethod of manufacturing a pulley, such as
that used in industrial manufacturing, _construction, :-_;%lrfhﬁféqqtur e, oil and
gas, autonotive and general industri€s.” Sone exanplée$ are SHwn in Figures
11 and 12. It shoul d appreci ated however that the principles of the present
invention can apply to 15 manufacture of a wi de range of Multi-I|ocking

Pul | eys, providing conbi nat MU THLOGKINESPPLLKEY sizes to various sizes of
sl eeve and various nunbers of sleeves. Sone exanples are shown in Figure 6.
Present methods of manufacturing a pulley include sand casting, die cast,

i nvest rrenzj !2.0 ﬁi] iron or netal stanping. O these, sand casting of iron
is the pr od of manufacturing pulleys. These processes are

conplicated, expensive, |abour intensive and place limtations on the

i nvol ves the

design of the pulley. 25 Sand casting of ap irgn pulle
pl acement ldfis imveraionirelgtea to ponlleyang e ﬁd"{]'&éﬁ'ﬂjﬂ‘é INE %ﬁ‘ﬂ $¥uni ni um noul d)

into casting sand, which is packed around the alum niumpulley nould. The
nmoul d, and hence the pulley eventually nmanufactured, nust be tapered and

ready for ﬁ%ﬂi‘cﬁindﬁﬂh@fn@%ﬂ fromthe packed sand. It should 30 be noted
t hat the 0 rnclude 1nserts for the pulleys.
Principles of the present invention will be discussed in relation to a pulley and a
10 method of manufacturing a pulley, such as that used in industrial manufacturing,

construction, agriculture, oil and gas, automolive and general industries. Some

examples are shown in Figures 11 and 12.

it should appreciated however that the principles of the present invention can apply to
15  manufacture of a widc range of Multi-locking Pulleys, providing combinations of
various pulley sizes to various sizes of sleeve and various numbers of sleeves. Some

examplcs are shown in Figure 6.

Present methods of manufacturing a pulley include sand casting, die cast, investments
20  cast iron or metal stamping. Of these, sand casting of iron is the prevalent method of

manufacturing pulleys.

Thesc processes are complicated, expensive, labour intensive and place limitations on

the design of the pulley.

Sand casting of an iron pulley involves the placement of a pariicular pulley pattern
(generally an aluminium mould) into casting sand, which is packed around the
aluminiuvm pulley mould. The mould, and hence the pulley eventually manufacturcd,
must he tapered and ready lor removal of the mould from the packed sand. It should

30  be noted that the sand might include inserts for the pulleys.

Once the mould is removed, hot iron is then poured inlo the sand mould. Once the



Once the nould is renoved, hot iron is then poured into the sand noul d. Once
the 2003 -2 netal has cooled sufficiently, the sand nould is broken and
the rough pulley cast renoved. Next, tile pulley has to be nmachined to the
desired pulley sleeve size. 5 Next, the pulley is sent to apply putty for
filling up holes caused by bubbles durjng casting. Ehb%ﬁumﬂ%ﬂglso requires
sandi ng down nmanual |y by sandpaper bef'ore sending to the next process
(painting). 10 The cast iron pulleys are al so heavy because they are
generally cast in full formwith the core and pillar and sleeves all in one
pi ece. Exagapdldms afooteldi sillicionthye thesandi mould; @Lhrekqgamﬁﬂteymugglp@a% €afty on
pul l ey fornmed through a casting process is extrenely heavy due to 1.5 the
li nmitatiomem$vedhe casting process requiring thicker walls all around the
entire pulley. The destruction of the nould insert every tinme a pulley is
manuf actured is expensive. Al so expensive is the |abour to provide the
extra machigi,nge pilleyhas pubd eychpieside trydesized pilkysleerpdieher probl emis t hat
manuf acturers are slow to cast the pulley one by one in accordance to the
desired nodel of the pulley required by a customer. 25 it woul d be desirable

if there gou i afr Muhb e HoRRUaasddUehilass duitgr comes
t hese prog\%é‘hgthgl%%"ﬁl&gysa%ﬁgg ?@ Bg?yt r{e prgsmésnt i nventi o)ﬁ to address the
f or egoi ng castplRl eItk ittyalsol requitestsending down manually by sandpaper before scnding

to the next process (painting).

10 The cast iron pulleys are also heavy because they are generally cast in full form with

the core and pillar and sleeves all in one picce. Examples of this can be seen in

Figure 13.

A typical cast iron pulley formed through a casting process is extremely heavy due to
15 the limitation of the casting process requiring thicker walls all around the entire

pulley.

The destruction of the mould insert every time a pulley is manufactured is expensive.
Also cxpensive is the labour to provide the extra machining of the pulley piece by

20 piece.

Another problem is that manufacturcrs are slow to cast the pulley one by one in

accordance to the desired model of the pulley required by a customer.

25 It would be desirable if there could be provided a method of pulley manufacture that

overcomes these probicms.

It is an object of the present invention to address the foregoing problems or at least 1o
provide the public with a useful choice.

30
Further features and advaniages of the present invention will become apparent from

the ensuing description, which is given by way of example only.



provide the public with a useful choice. 30 Further features and advant ages
of the present invention will becone apparent from the ensuing description,
which is given by way of exanple only. a 2003 3 Summary of the Invention 5
According to one aspect of the present invention there is provided a method
of manufacturing a nulti-part pulley,;including the%stdps: @3 formng a
plurality of conmponents by extruding material and cuttlng the extruded
material to a desired length; and joining the plurality of conmponents to
formthe multi-part pulley. 10 Anot her aspect of the invention relates to a
mul ti-part pulley manufactured according to the nethod described above. The
process of extrusion is one not normally thought of when | ooking at pulley
15 manufacturing. This is because the design of the pulley is such that it
woul d be g f.{ih $fﬁﬁ”@ﬁgﬁ dnt he extrusion process. Existing designs do not
have t he constant dianeter of pulley and width of pulley for
extrusion. The |nventor recogni zed that a new nulti-locking pulley could be

produced by an. 20 extrusi Qcess, S i
envi saged A954Eding &hd’&f’c?s@?ﬁ @Srprﬁr 8{(,3\%%‘]8}8@1“1&6%& lgﬂ)\sf%gﬁ‘\?\ncg%hmf %]gdp(?fesent

i nvent i on., 25l e q{lﬁﬁﬁl RY inElnting dhe &S gir esent i nvention the
ext rusi on process s applied to ) ) .
forming a plurality of components by extruding material and cutting the

extruded material to a desired length; and

joining the plurality of components to form the multi-part pulley.
10

Another aspect of the invention relates to a multi-part pulley manufactured according

to the method described above.

The process of extrusion is one not normally thought of when looking at pulley
15 manufacturing. This is becausc the design of the pulley is such that it would be

difficult to apply the extrusion process. Lxisting designs do not have the substantially

constant diameter of pulley and width of pulley for extrusion.

The inventor recognized that a new multi-locking pulley could be producced by an

20 extrusion process with all its advanlages.

It is envisaged that standard extrusion processes can be used with thc present

invention.

25 In preferred embodiments of the present invention the extrusion process is applied to

the multi-locking pulley of:
1. different sizes of pulley,
30 2. different sizes of pulley disc as shown in Figure 7 item no. 1

3. different sizes (of the width) of pulley sleeve as shown in Figure 7 and 8 item



the nulti-locking pulley of 1. different sizes of pulley, 30 2. different
sizes of pulley disc as showmn in Figure 7 itemno. 1 3. different sizes (of
the width) of pulley sleeve as shown in Figure 7 and 8 item4 no. 2 4.

di fferent nunber of sleeves as shown in Figure 8 itemno. 3 5 5. different
sizes of pillar joint as shown in Figye 9 and 6_ havitng la-sll} nunber of
comon pull ey cores as shown in Figure 10 2003 An exanple of this

mul ti-locking pulley systemis shown in Figure 6. 10 'l "he kinds of

mul ti-locking pulley that can be extruded are categorized into 2
categories. That2is: 1. In a pulley of smaller sizes, a single pulley disc
inter-locking one piece of pulley 15 core to nake one conpl ete assenbl ed
mul ti-locking pulley. An exanple of this is shown in Figure 4. 2. In a

pul I ey of ymedisyia -l huh®eOst sHct8Sas JHBWHY it Diguengiters nof 3t he nul ti -1 ocki ng
pull ey inter-locking each other with | piece of pulley core to nake into 1

20 conpl ete assenbled nulti-locking pulley. Exanples of this are shown in

Figures 1, 2 %ﬁg%%m%t%gpﬁnlﬂdj%t}ﬁaﬁ@ggﬁck%gﬂ?:@%ver that the present

i nvent i-on “cou 1'ng al nate sizes of the pulley and

di fferent nunber of sleeves and different sizes 25 of sleeve w thout having
to change the pulley core or vice-versa, This multi-]| ogki ngl pul | ey system

al so proviédes havin dsmall ingotticoef emmenbulleacoeses shewn in Figure'l0

An example of this multi-locking pulley system is shown in Figure 6.
10
The kinds of multi-locking pulley that can be extruded are caiegorized into 2

categorics. That is:

1. Inapulley of smaller sizes, a single pulley disc inter-locking one piece of pulley
15 core to make one complete assembled multi-locking pulley. An cxample of this

is shown in Figure 4.

2. Tn apulley of medium and large sizes, many components ol the multi-locking
pulley inter-locking cach other with 1 piece of pulley core to make into 1
20 complete assembled multi-locking pullcy. Examples of this are shown in

Figures 1, 2 and 3.

1t should be appreciated however that the present invention could apply to pulley
having alternate sizes of the pulley and different number of sleeves and difterent sizes

25 of sleeve without having to change the pulley core or vice-versd.

This multi-locking pulley system also provides a wide selection of combinations one
can achieve by selecting different pulley core for a different size of pulley and
dilferent number of sleeves as well as different sizes of sleeves. Examples ol pulley

30 cores are shown in Figure 10.

A multiple sleeve pulley may be manufactured by cxtrusion process, or in glternative



can achieve by selecting different pulley core for a different size of
pulley and different nunber of sleeves as well as different sizes of

sl eeves. Exanples of pulley 30 cores are shown in Figure 10. A multiple

sl eeve pulley may be manufactured by extrusion process, Qn”hn,h};ernative -5
enbodi nents of the whole range of pulley with nultipl esDidt-ta 1§ eeves and
sl eeve sizes may be extruded at one tinme. An exanple of this nmulti sleeves
are shown in Figures 7 and 8. Herewith showi ng the varieties of pulley disc

and pulley sleeves respectively. 5 One advant .of extrudi ng, he. parts of
the mul ti embodinegisel theywhels wppoekeniiey W“ﬁém”&l{ggﬁlbﬁtﬂ“ﬁ@;eeggs’s rgjnﬁglﬁ?’se that the
extrusion process is.cqnsi easi. iSleevif Breestoiasinon has

| ess nassS'ﬁﬁn}%ﬁ{eh‘iﬁmggéﬁgrgﬁ%agkﬁan & %Iﬂplgg{rfntgfggﬁﬂgﬁseer size and wei ght.
Further, tig,be3uniBes Hehsiith slfowihiehd emieticest puiey disc thdmallansleeesbe made
on the 10 extrusion design to ensure that there is mnimal distortion of the
extrusi on relpeétingit he  cooling process. Even so with the extrusion process,
consi de,’r ably tighter dinmensional tolerances can be obtained with extrusion
t han by’ casting. 15 Cobviously, if the multi-locking pulley is fornmed by
several exijslRenGerpPReMiding tichpatst dfethe multitlotiangp polléydedoppasedits tisy whi ch

they can be joined together to forma single ‘FPEQIIJ‘*"‘& 20 Akt athr]l%gt of the
pul | ey parwiwloroyllayecastiios it hecHPeIRnPHIESHS Fep ¥ RS- ACHRAAYREY screw,

S(r)lljt Z i F ; 1%%&&1%?(% B2 o8 hidss AHE R Ab RNTPR BarRILinl lek$ T 3h&H i dridgures 1,
weight. Further, the less mass therc is, the less restriction there has to be made on the
10  extrusion design to ensure that there is minimal distortion of the extrusion during the

cooling process.

Even so wilh the cxtrusion process, considerably tighter dimensional tolerances can
be obtained with exirusion than by casting.

15

Obviously, if the multi-locking pulley is formed by several extruded components,
then there must be provided a means by which they can be joined together to form a

single pulley.

20 Attachment of the pullcy parts may be through a conventional method such as Alan
Key Screw, Bolts, Bracket and so forth. Such attachments arc illustrated in Figures 1,

3 and 4 item no. 1.

However, in preferred embodiments the extrusion components are made so that they
25 have complimentary teethes and indentations, readily allowing the individual

components to mesh or slot in to one another.

In particular, it is envisaged that a few choices of inter-locking connection can be
employed. Examples of such are as that:
30

I.  Dove Trail arrangement as shown in Figurc 5 item no. 1



However, in preferred enbodi nents the extrusion conponents are nade so that
they 25 have conplinentary teethes and indentations, readily allow ng the
i ndi vidual conponents to nesh or slot in to one another. In particular, it
I's envisaged that a few choices of inter-I|ocking conn,c;hqpﬁﬁﬁﬂ be
enpl oyed. Exanpl es of such are as thatg_ 30 | . Dove T e %enent as
shown in Figure 5 itemno. | 6 4 2 6 J E: 2003 2. Tongue and groove
arrangenent as shown in Figure 5 itemno. 2 3. Star arrangenent as shown in
Figure 5 itemno. 3 5 These arrangenents ha%g thﬁ.@dvan ages in that they
can he readi | Jonpecmd@ren\EdrispeENen As SIYUEITAHEAd*ThEY ¢t he nul ti -1 ocki ng
pulley is secured over the whole depth of the nmulti-Ilocking pulley. The

mul ti-locking pulley may be nmade of a variety of materials such as al um ni um

or 10 suist ablyg, RkAssdntent GOTROM ihEigandsdeman.8 material s may al so be used.
However, such materials may al so have inferior material strength, which is
not good for the contenplated pulley applications. It should be appreciated

with the conventional cast |,I.Q il ts rhfedlihg@ ts to
each pu |e131FS§AﬂFQ{}$e‘§F’ét5 v%#@fagyﬁﬁ%ée%%gi?@“{. tq%Hc?:e?f er r}?&g})(%es of pulley
and di f f ergntiasiBRehd Bfat SheepMBRBl0akidg Guiiée iseretursd pesr the viiodedepth oEfsodi nent s
of the present invention ensure that there is uniformty of design and
si zes and mtidockahg pelleyncy in the manufacturing and managenent process. 20
Anot her advantage of the present invention is that the core of the pulley
(pulley core o

The multi-locking pulley may be made of a variety of materials such as aluminium or

10 suilablc plastic. Composite and ceramic materials may also be used. However, such
materials may also have inferior material strength, which is not good for the

contemplated pulley applications.

It should be appreciated with the conventional cast iron pulley manufacturing method
15 limits to cach pulley, which are of different models with different sizes of pulley and
different number of sleeves and different sizes of sleeves. Embodiments of the
present invention cnsure that there is uniformity of design and sizes and thus

cfficiency in the manufacturing and management process.

20 Another advantage of the present invention is that the core of the pulley (pulley core
as shown in Figure 10) is exiruded as one component. This provides an enormous
advantage over conventional cast iron pulley because in the event that a component of
the multi-locking pulley needs to be replaced, it is only necessary to replace the pulley
disc or pulley sleeve or the pulley core, depending on which of the components is

25 worn oul. This allows easy and almost immediate replacement unlike the
conventional pulley which requires to replace the entire pulley. The conventional
pulley may also need to be re-bored and this is normally done in another workshop,

which 1s a slow process.

30 1t should be appreciated that using aluminium will reduce the weight of the multi-

locking pulley by approximately 50% as compared lo a cast iron pulley.



as shown in Figure 10) is extruded as one conponent. This provides an
enor nous advantage over conventional cast iron pulley because in the event
that a conponent of the multi-locking pulley needs to be replaced, it is

only necessary to replace the pulley disc or pulley s>I E{};teaozl'g {he pull ey
core, depending on which of the conpanents is 25 wornZout=~"| p's al | ows easy

and al nost i medi ate replacenent unli ke the conventional pulley which
requires to replace the entire pulley. The conventional pulley nmay al so

need to be re-bored and this is nornally done in,an [.workshop.: .. which is
a, slow piiohesls. bezppensihayibg PEf'ée’&ﬁBYeé'&'P’ég@%a Pwat’cﬁfﬁf“ﬂga"é% ﬁi%ﬁ'. um Wi | |

reduce the ight. of the i - locking pulley by approximately 50% as
conpar ed f‘lﬁy\gh a?éit"d‘?tf"b%mﬁﬂﬂfl{:%y. 7 2003 It should be apparent that the
present invention has a nunber of advantages over prior art. 't'his

advant age includes: A Cheaper start up cost 5 The extrusion manufacturing
process reéquir édeapdrytad ypelogt i vel y smal | nunber of dies (press nould) to
extrude5 a large selection of nulti-locking pulley. This results in a

cheaper” start up cost. In contrast, the conventional cast iron pulley
requires ong exiubd neaehchemgeresass ragiats buly bercirinely smali euinbar @ Bigsast er
start up tine The extrusion manufacturing pr.ocess cap start u 1rruch faster
with only (prefemodidddo fcasimdwéarg%lﬁ@%ﬂ@&‘éd{m‘&#"g‘f'“%ﬁrlﬁ?l-| Ik irﬁﬁ’ Bdl'i%ey. These
di es can be machjned by .15 erd e, lNoulled® SQMkdsaste, W th
the convedtFBRRISEELER *%Siq’tOnhgﬁﬁﬁg‘;f? 'ilhtg WnlEIhACCAP TRl putled 12QH

mould cach for every mode! to be manufactured.

10
B Fasler start up time

The extrusion manufacturing process can start up much faster with only a few dies for
the large selection of multi-locking pulley. These dies can be machined by

15 Computerized Machine Center. In contrast, with the conventional cast iron pulley, it
will take a much longer time to start up a [aclory due to the fact that each mould has
hand crafted out of wood then cast into aluminium moulds. This mould must be made
for each and every model. To provide the full range ol pulleys, they must take a long
time to complete this task.

20

C Mauss manufacturing process

The extrusion manufacturing process allows the multi-locking pulley to be produced
in roass quantity. The concept of inter-locking the components allows the repetition
25 of similar components to be used. This enables the cxtrusion of components in large
quantitics which is fast and cheap. In contrast, the conventional cast iron pulley
manufacturing process is limited to production of the pulley onc by one, which is

relatively slow and expensive.
30 D Uses less manpower

The extrusion manufacturing process can be done in mass production and hence may



will take a much longer tine to start up a factory due to the fact that each
moul d has hand crafted out of wood then cast into alum niumnoulds. This
nmoul d must be made for each and every nodel. To provide the full range of
pul l eys, they nust take a long tine to conplete this task, 20 C Mass

manuf acturing process The extrusion rgpufacturing pr@bés%’ébl?ﬂﬂ@s t he
multi-locking pulley to be produced in mass quantity. The concept of
inter-1ocking the conponents allows the repetition 25 of simlar conponents

to be used. This enables the extrusion of conponepts.in.lar tities
which is frapircamdy eheagl amguelom FRRROWE N DY tP‘Sn%“"‘é‘g‘g"t“ng%% L"S’% | ey

manuf act ur i process. |, i - O trbQlreQf latdovakifdr®@y one by one,
which is pflg%'é;tair?/gﬁdlﬁufg{‘%ﬁdﬁdkg’g e%é%&gm 6L( Uses 1 ess manpower The

extrusi on manuf acturing process can be done in nmass production and hence may
-9 2003 require only a small anount of manpower. In contrast, the
conventiodal cd#8s {le@FPagsul | eys are manufactured pi ece by piece and may

r equi re a | arge workforce. F Less floor space 5 The extrusion manufacturing
process’ is made in mass production. And also due to the multi-Iocking

system t hgGRrEane RaduRkRriagptdcesnis nidde semakd prodaationo Amdradsguluederic of a
much smal |l er factory floor space. This i S di fer'e&l‘ £9 48 he iron puldey
manuf act urmwig-loghies aystsyn. e porapRPea s Sl Ad hese gl lpdite a Feguremsit ol ng
occupres g Ilnﬁélgsein&lle?%ct&?eiﬁ)%r Lhce. This is different to the iron pulley manufacturing
where by each and every pulley is cast in full form and occupies a large Aoor space to

10 do sand casting.
F Clean manutfacturing process

The extrusion are manufactured without any toxic fumcs, no smelting and all waste is
15 recyclable, thus it is friendly to the environment. In contrast, the iron casting furnaces
need coking coal of which there will be a world shortage. Burning of the coal

produces "cupola emissions" which is an environmentally harmful gas.

G Factory is easy (0 manage

20
The extrusion manufaciuring process provide mass production, good component
tolerances and small manpower, which has made it all easier to manage on a factory
level, compared to cast iron pulley where the manufacturing process is slow, pulieys
are cast oul in rough and a large workforce is required, which has contributed to a

25 complex and difficult factory to manage.
I Requires less inventory

The multi-locking pulley system has a great advantage of using common parts.
30 Therefore the required inventory is smaller compared to the conventional cast iron
pulley manufacturing, where the manufacturer requires a large selection of pulleys of

different models to supply customer.



10 do sand casting. F Cean manufacturing process The extrusion are

manuf actured w t hout any toxic Bones, no snelting and all waste is 15
recyclable, thus it is friendly to the environnent. In contrast, the iron
casting furnaces need coking coal of which there will be a world shortage.
Burni ng of the coal produces "cupol a gm ssions” mhi@h;@ggﬁz ﬁ?vironnentally
harnful gas. G Factory is easy to manage 20 The extrfisi on R acturing
process provide nmass production, good conponent tolerances and small
manpower, which has nmade it all easier to manage on a factory |evel
conpared to cast iron pulley where the manufacturing process is slow,
pul l eys are C?ﬁt out in {ou %ﬂgﬂg a |large workforce is required, which has
cont ri but dd t o Reh B8P Q¥ELINOERG i fficult factory to manage. 11 Requires

| ess inventory The multi-locking pulley system has a great advantage of
usi ng common parts. 30 Therefore the required inveator i S snaJleq conpar ed
to the corfhentitomion onanufaoeing Proeeys FHAVIHST A ng© Wﬁg%e VOHE THEH T act ur er

requires a |large sel ection . of S £, .0 r gpdefiss & O Hey
cust oner . Teangpgr dgpsnt Grnds) autehdiRelty i ETER A, ehaRuoRe

manuf act unj DGEREREESS RARYitgs: Tpaitpr oUutiké oconvetiiorad neaskl irol paligyover t hus
it provides a high turnover and tow overhead. This en Etﬁs thﬁ%ﬁr}?@f acturer
to gain bimefacpred, ivhicluptavides oppesist theha 1%&@?%&[@ N Ver cturer,

whi ch pr ovr}uﬂgggglﬁgg%h %roﬁt.hat is l'ow turnover and high overhead and

101 No puity is required
The extrusion manufacturing process provides an cxcellent pulley finish and does not
require further touch up. In contrast, the conventional cast iron pulley requires further

touch up by applying putty into the holes left behind poor sand casting. Cast iron

15  pulleys also require sanding of the putty by sandpaper.
K No painting required
The extrusion manufacturing process produces excellent quality pulley components
20  which do nol require further surface coating or painting. The conventional cast iron
pulley requires a coat of paint.

L Less waste of labour force

25 Less waste of labour force as separate mould and inserts are not destroyed every time

a pulley is produced.
N Fewer dies (mould)

30 A single extrusion tool die may be used to make the same parts of a variely of models

of multi-locking pulleys.



making only small profit. 10 1 No putty is required The extrusion

manuf acturing process provides an excellent pulley finish and does not
require further touch up. In contrast, the conventional cast iron pulley
requires further touch up by applying putty into the holes |eft behind poor

sand casting. Cast iron 15 pulleys ahgo require sand%qgggm ?ﬁ% putty by
sandpaper. K No painting required The extrusion manufacturing process
produces excellent quality pulley conponents 20 which do not require
further surface coating or painting. The conventional cast iron pulley
requires ﬁ}coaﬂimmﬂphmﬁm$ L Less waste of |abour force 25 Less waste of

| abour force as separate nmould and inserts are not destroyed every tine a
pulley is produced. N Fewer dies (nould) 30 A single extrusion tool die my
be used t Grh%ksan{h@ugzaamerme tsatafal do castiiemymednsrtbaleths publey fen be mysBki ng
pulleys. - 10 O Lighter material LE 2003 The abiljpty t e alternate
materi al fighensn Wﬁ%bh whigthamengst OthRE IRES %Y/escbfﬂ%]éwﬁﬂ'&(ﬁel%?l 5 ﬁg%crqu:&g wei ght,
whi ch ngst .ot her thi LY. W60k nd electric efficiency 5 to
t he prﬁﬂgt Vé?“?ﬁ@?wagﬁggggbﬁﬁé#Eﬁ??@%g%ﬁﬁgg§pulIey. P A nore bal anced
pul l ey The extruded nulti-Iocking pulley provides a nore bal anced pull ey.
Unli ke the 10 conventional cast iron pulley which are subject to potholes
caused dufl ng theopr pdanssd pulley

The extruded multi-locking pulley provides a more balanced pulley. Unlike the
10 conventional cast iron pulley which are subject to potholes caused during the process

ol gravity casting.

A balunced multi-locking pulley will give better efficiency to the prime mover and
cquipment.

15
Q Saves Storage and Shipping Space

All the componenis of the multi-locking pulley are small and can be packed in a small
box, which provides a great advantage to save storage and shipping space.

20
Unlike the conventional cast iron pulley, which is a fully formed pulley. It cannot be
knocked down into components and thus takes a very large storage and shipping

space.

25 Description of the Drawings

Further features ol embodiments of the present invention will become apparent from
the following description, which is given by way of example only and with reference
to the accompanying drawing in which:

30
Figure 1 illustrates a preferred example of a multi-locking pulley constructed in

accordance with the invention [or larger range of pulleys good for the



of gravity casting. A balanced multi-locking pulley wll give better
efficiency to the prine nover and equi pnent. 15 Q Saves Storage and

Shi ppi ng Space All the conponents of the nmulti-locking pulley are small and
can be packed in a small box, which provides a great advantage to save
storage and shi ppi ng space. 20 Unlikejhe conventi offal; {Eastsiton pul | ey,
which is a fully formed pulley. It cannot be knocked down into conponents
and thus takes a very |large storage and shi pping space. 25 Description of
the Drawi ngs Further features of, epbodi ments of the present invention wll
becone apparent fronprgd@ulley IPHCHYdescri ption, which is given by way of

exanmple only and with. refere KR%pAPanyi ng drawi ng in which: 30
Figure 1 illustrat eimgmr?r‘felf er Efe}(gyélil(eg%p&Pe 'egf a multi-locking pulley

constructed in accoegance W tshowhen exmreni¢ bbpulleyisleess ger range of pul | eys
good for the 5 normal pulley aPpI i cation. Ié}gam] no. .. show the Al an Key Screw
Item no. 2 shows anMexampPe omhows prexamRieoks PYEEIMH, 3 shows an exanpl e of

a pillar joint Itepno, 4 ShQus.2h SXAIME 6f PhuiiyRidld ey core

Figure 2 illustrates the complete assembly of a multi-locking pulley after all the

components are held together.

10 Figure 3 illystrates a preferred example of a multi-locking puliey constructed in
accordance with the invention, for medium size pullcys, good for

normal pulley applications.

Picture A illustrates 3 picces of pulley sleeve item no. 2 and 3 picees of
15 pillar joint item no. 3 which can be slotted together to make the shape

of a pulley.

Picture B illustrates the pulley core item no. 4 which can be slotted into

the center of the multi-locking pulley.

20
Picture C illustrates 15 pieces of alan key screws itemn no. 1 used for
tightening up all the components.
Picture D illustrates an example of a complete assembly of the multi-
25 locking pulley.

Figure 4 illustrates a preferred example of multi-locking pulley constructed in
accordance with the invention for smaller pulleys, good for the normal
pulley applications.

30

Pictures A and B illusirate 1 piece of pulley disc item no. 1. And 2

picces of alan key screw item no. 2. And 1 piece of pulley core item



Figure 2 illustrates the conplete assenbly of a. nmulti-locking pulley after
all the conponents are held together. 10 Figure 3 illustrates a preferred
exanple of a nmulti-locking pulley constructed in accordance with the
invention, for nmediumsize pulleys, good for normal pulley applications.
Picture Aillustrates 3 pieces of pulliey sleeve itenfnol:2 afék 3 pieces of
15 pillar joint itemno. 3 which can be slotted together to nake the shape
of a pulley. Picture Billustrates the pulley core itemno. 4 which can be
slotted into the center of the lti-1qckin ul l.ey. .20 Picture C
illustrates 15 pi ecte. bireplaspd m%%gﬁwa@qtb%%ﬂﬁsPﬁ f‘)f’ﬂggd for tightening up
all the conponents. Picture Dillustrates an exanple of a conplete assenbly
of the multi- 25 locking pulley. Figure 4 illustrates a preferred exanple of
mul ti -1 ocking pul | epigaest rillgdtecsim eyl dhncempleth assambln it MyHi-f or

smal | er pulleys, good for the normal pulley applications. 30 Pictures A and
Billustrate 1 pi ec@cdifﬂgm}llllcéy disc itemno. 1. And 2 pieces of alan key
screwitemno. 2. And | piece of pulley core item- 12 no. 3 are placed
togeth to make the shape or a pulley. Picture Cillustrates on exanple of
a conpl et griggegnbl v iMistrateotric- eadghdsngl fhel feeth. arrangement that is used for

imer-locking the components forming the mulii-locking pulley system.

Picture no. 1 shows the dove tail teeth arrangement
10 Picturc no. 2 shows the tongue and groove arrangement

Picture no. 3 shows the star teeth arrangement

‘These teeth arrangements can be found in:

1 pulley corc as shown in Figure 10

15 2 pulley disc as shown in Figure 7
3 pulley sleeves as shown in Figure 8
4 pillar joints as shown in Figure 9
Figure 6 illustrates that in the multi-locking pulley system, a common pulley
20 core item no. | can be used to suit multi-locking pulleys of various

pulley sizes, various pulley sleeve sizes and various pulley sleeves

{shown here as item no. 2).

Figure 7 illustrates some examples of the pulley disc item no. 1. In the multi-
25 locking pulley system, pulley disc are made
1 in various pulley sizes as shown in item no. 1 and
2 in various sleeve stzes as shown in item no. 2 and

3 in various numbers of grooves as shown in item no. 3.

30 To assemble into a complete multi-locking pulley, it is necessary only

to use 1 piece of pulley disc.



5 Figure 5 illustrates sone exanples of the teeth arrangenent that is used

for inter-locking the conponents formng the multi-Iocking pulley system

10 15 20 Picture no. 1 shows the dove tail teeth arrangenent Picture no. 2
shows the tongue and groove arrangenent Picture no. 3 shows the star teeth
arrangenent These teeth. arrangenentsigan be found irr?_{phiﬂeﬂﬁﬁore as shown
in Figure 10 2 pulley disc as shown in Figure 7 3 pulley sleeves as shown in
Figure 8 4 pillar joints as shown in Figure 9 Figure 6 illustrates that in

the nmulti-|ocking pulley system a comm ley core i.fem.no. can he
used to sdiguredl ti - HBERRIEY SPUE ISYEPISH T\ﬁﬁ‘? B@i"y %Eﬁvﬁelife i’é?%f‘“@a?'.l‘% s pul l ey
sl eeve sizes and vari.ou HH:' lla?%c Sk efHBocki hBM\{II};)hﬁ&ﬁ s 1t enromul)-. Fi gure
7 illustrates sone exanpl es of “the pulley disc itemno. 1. In the nulti- 25
| ocki ng pul | ey syst esgkirpuhilley sitesie, mitley steche dre imadezar i ous pul | ey sizes as
shown initemno. 1 and 2 in various sleeve sizes as shown in itemno. 2
and 3 in various nunbers of grooves as shown in itemno. 3. 30 To assenbl e

nto a gompl et e mul i -1 ogki R hlieysizdstantiSerfbAPRSHRGN iRREM nd. @ Use | pi ece
of pul ey disc. :
2 in vartous sleeve sizes as shown in item no, 2 and

3 in various numbers of grooves as shown in 1lem no. 3.

To assemble into a complete multi-locking pulley, it is necessary to use

10 more than one picce of pulley sleeve.

Figure 9 illustrates some of the pillar joints which can be used in the multi-

locking pulley system. In this system the pulley joints are made:

15 ! in various sizes as shown in item no. 1 and
2 also in various thicknesses to suil various numbers of grooves

as shown in item no. 2.

To assemble into a complete multi-locking pulley, you are requircd to

20 use more than one piece of pillar joint.
Figure 10 illustrates some examples of pulley cores used in the multi-locking
pulley system. In this system the pulley cores are made of various
sizes suitable for different pulley sizes as well as suitable for various

25 sleeves sizes and various numbers of grooves.

To assemble into a complete multi-locking pulley, only one picce ol

pulicy core is required.
30 Figure 11 shows some examplcs of the application of the multi-locking pulley.

Picture A illustratcs a multi-locking pulley item no. 1 which can be



- 13 Figure 8 illustrates sone exanples of the pulley sleeve used in various
pulley sizes in the range of multi-locking pulley itemno. 1. In the nulti-
| ocki ng pulley system pulley sleeve are made: 5 | in various pulley sizes
and length as shown in itemno. 4 2 in various sleevg sizes as shown in
itemno. 2 and 3 in various nunbers ofi4grooves as shodr L i €8 no. 3. TO
assenble into a conplete nmulti-locking pulley, it is necessary to use 10
nore than one piece of pulley sleeve. Figure 9 illustrates sonme of the
pillar joints which can be used in the mu|ti.-. quktﬁg Puth(nsystenl In this
system the pul | ey | 6itad & aPBMARNYET HENOR- AP QUG i 1 i t em no.
1 and ? also in various thicknesses to suit various nunbers of grooves as
shown in itemno. 2. '|I'o assenble into a conplete nmulti-locking pulley, you
are required to 20 puseen®rilusihan ©nalipiekmgopullsyl keam nooil nwhickzagib§ure 10
illTustrates sonme exanpl es of pulley cores used in the mul.ti-locking pulley
system In this systiedfthepHEcgyeE Bemdoaf-V e HEFLETUNS  sizes suitabl e
for dif{erent pull ey sizes as well as suitable for various sleeves sires
and various nunbers of grooves. To assenble into a conplete nulti-Iocking
pul l ey, onlyene pi geewdlom@ubheipncanaples of dguippldatioBfFhe oadi-lockinghows some
exanpl es of "the application of the nulti-I|ocking pulley.

pulley. They are:

Picture A Generator

10 Picture B Mini Conerete Mixer
Picture C Air Compressor
Picture D Water Pump
Picture E Chemical Sprayer
Picture F Road Cutter

15 Piclure G Cultivator
Picture H Palm Qil screw Press

Figure 13 shows some examples of the conventional cast iron pulleys.

20  Best Modes for carrving out the Inventions

The multi-locking pulley has been designed to have a substanttally constant cross

section to readily allow the rclevant components to be extruded.

25  The extrusion provides the flexibility to cul to any desired length. This process can be

carried out by using a circular or hack saw.
It can be secn that the multi-locking pulley has minimal additional machining, mainly
concerming the groove on the sleeve of the pulley sleeve. This process can be carmied

30  out on a CNC lathe machine.

The multi-locking has been constructed to provide a number of inter-locking joints,



Picture Aillustrates a nulti-locking pulley itemno. | which can be -14-
200" 5 fitted to a prine nover itemno. 2, which is tin electrical notor.
Picture Billustrates a nulti-locking pulley itemno. | which can be fitted
to a prime nover itemno. 2, which is a diesel engine. Figure 12 shows sone
conmon exanpl e, .; of the application gfs the multi-logking ! diflitey. They are:
10 15 PictureACGenerator PictureBM ni Concrete M xer PictureCAir Conpressor
Pi cturel) Water Punp PictureEChem cal Sprayer PictureFRoad Cutter

Pi ctureGCul tivator pictureHPal m OA screw Press.Fi.qure 13. exanpl es
of the corwkik coride theaempopeis Hups slpdc togﬁthé%g’flﬁl\l’gtﬁﬁgn%%}rnsg{:}gr r'yisiﬁr?llgTSae out the

nvent | ons, Tioneis e HREhEE (A hay) B?%n@ﬁ?%iﬁ&y ang dsck ] e cRample.

subst ant i WP cross® section"to readil ow t he rel evant,
conponent Sgahifrdd @ raexd ﬁ&ﬁ@d.in%ﬁtia'ﬂnﬁa@(beeusjemimddviM%Oﬁmﬁni%ﬁnlﬁiﬂ“ﬂt‘y to cut

to any desired length. This process can,kb ..carrieq_ﬁout by using.a circular
of hack. sahould o epresaaisd dt amskteRien 01 ALIIGER Y numrds e aiduk,
addi ti of al de%%ﬁpnlgq}orrllg llw%@b&l 2 defined in the appended claims.



concerning the groove on the sleeve of the pulley sleeve. This process can
be carried 30 out on a CNC | athe nachine. The multi-Iocking has been
constructed to provide a nunber of inter-locking joints, which enable the
conponents to be slotted together with inter engaging teeth. These
conponents are tightened (and hel d) hysneans of Al an key jscrems. for
exanple, features o!' the present invention have beefi descrited by way of
exanple only and it should be appreciated that nodification and additions
may be nad? thereto without 5 departing fromthe scope as defined in the
appended &ldMA> - 16 CLAIMS: 2 L ' . 1. A nethod of manufacturing a
multi-part pulley, including the steps of: formng a plurality of conponents
by extruding material and cutting the 5 extruded material to a desired

| engt h; and j oiAnmethoti lvé nphufaaturihy a @fuid eapgodet, Sndadihg tha stdpe offul ti - part
pulley. 2. The _nethod of claim1l, wherein the plurality of conponents

i ncl ude at | eaddmipgys Blurgliy et cBPRISAENPY ‘-‘*P‘HP‘E‘\EE mferdl oyl eyfimg the

inter-lpct%%{e}?qoggﬁétii‘ﬁéeﬁoQﬁﬁﬁgﬂdg&g&ﬁ%dlo di fferent conponents can be joined

to each o me aiml or claim2, further including the
step of: bef or ¢iningitind plgralinpetitvonipogeras td feasthomalttpart plggl ural ity of
conponents so as to formone or nore pulley grooves in an outer
circunferential portion thereof. 15 4. The nethod of claim 3, wherein the

machi ni ng»f urt R . i Sy ﬁ@;mg ei ving
tighteni né’" maﬁgE{%driﬁ(%#gﬁ?lF&?jlmgﬁgp#ﬁep I%Ilgnt oﬁ%ﬁlt . quihéu{lréé% h%g‘&of any
one of cl awvoreliffertwt ebmfonetth dormadcsoust taghdveanter-bkirgf pdrtiead bngvhich the

10 different components can be joined to each other.

3. The method of claim I or claim 2, further including the step of:
before joining, machining at least one of the plurality of components so as to
form one or more pulley grooves in an outer circumferential portion thereol.
15
4. The method of claim 3, wherein the machining further includes forming holes

in the components for receiving tightening means for tightly joining the components.

5. The method of any one of claims 1 to 4, further including the steps of treating

20 the multi-part pulley to provide a coloured anodized coating thereto.

6. The method of any one of claims 1 to 5, wherein one of the components is a

pulley core.
25 7. The method of claim 6, wherein one of the components is a pulley disc
adapted for interlocking engagement with the pulley core and having one or more

pulley grooves formed in an outer circumferential portion thereof.

8. The method of claim 6, wherein one or more of the components is a pillar joint

30 for joining to the pulley core.

9. The method of claim 8, wherein one or more of the components is a pulley



20 the nulti-part pulley to provide a col oured anodi zed coating thereto. 6.
The nmethod of any one of clains 1 to 5 wherein one of the conponents is a
pull ey core. 25 7. The nethod of claim6, wherein one of the conponents is a
pul l ey disc adapted for interlocking engagenent with the pulley core and
having one or nore pulley grooves forped in an outer cirgunferenti al
portion thereof-. 8. The nethod of cl am 6, wherein oril{’oﬁthm‘w?of t he
conponents is a pillar joint 30 for joining to the pulley core. 9. The

met hod of glaim8,. whereip one or nore,pf the conponents is a pulley -17 20
DEC 2003 STERGaof do G it Mg 06 SheriaiiBy dr angiTovRe o e madwe ot ng. one
or nore pukrbes mlrnqga\,iggnﬁ)g{egggcdrﬁl&ﬂﬁﬁgltﬁo%mgh%ﬁ;wf erential portion thereof.
10. A multi-part. pulley manufactured i'n accordance with the nethod of any
one of claims | to 9.

10. A mukhti-part pulley manufactured in accordance with the method of’ any one of
5 clamms 10 9.



