1 Title : Multi-locking Pulley Technical Field This invention relates to a
met hod of manufacturing Miulti-locking Pulley. 5 BACKGROUND ART Principles
of the present invention will be discussed in relation to a nethod of

manuf acturing Multi-locking Pulley such as used in the industrial 10.

manuf acturi ng, construction, agriculture, oil and gas, autonotive and
general industries. Sone of the exanple can be referred to figure 11 & 12.
It should be appreciated however that the principles of the present

i nvention can apply to manufacture of a wi de range of Multi | ocking
Pul | eys; offering 15 conbinations of various pulley sizes to various sizes

of sl eeve to Pjfjel Qus mgﬁﬁ? kﬁfﬁ es. Sone exanple can be referred to
figure 6. Present netho acturing a pulley is either by sand

casting, die cast, investment cast iron or netal stanping; of which, sand
cast iron is the ZOaBreferred met hod of manufacturing pulley in the present
ti me before thechnie Fuﬂdon of Multi-locking Pulley These processes are

conpl i cat ed, pen5|ve, bour i ntepsi.ve, and pl acgs Jo t he
desi gn oftheﬁuﬁ mﬂp@vﬁ 13} gltﬂﬂg ey.
BACKGROUND ART

Principles of the present invention will be discussed in relation to a method
of manufacturing Multi-locking Pulley such as used in the industrial

10. manufacturing, construction, agriculture, oil and gas, automotive and general
industries. Some of the example can be referred to figure 11 & 12.

It should be appreciated however that the principles of the present invention
can apply to manufacture of a wide range of Multi-locking Pulleys; offering
15 combinations of various pulley sizes to various sizes of sleeve to various

numbers of sleeves. Some example can be referred to figure 6.

Present method of manufacturing a pulley is either by sand casting, die cast,
, investment cast iron or metal stamping; of which, sand cast iron is the
20  preferred method of manufacturing pulley in the present time before this
invention of Multi-locking Pulley

These processes are complicated, expensive, labour intensive and places
limitation on the design of the pulley.
25



- Sand casting of iron pulley involves the placenent of a particular, pulley
patent ( generally alum niumnould) into casting sand, which is packed .

‘around t heyghsshg um pul I'ey noul d. The noul d, and hencePCMsGWMWLsy

- eventual |y manufactured, nust be tapered ready renoval of the nould from5s
the packed sand. It should be noted that the sand m ght include inserts for
the pulleys. Once the nmould is renmoved, the hot iron is then poured into

the sand nog h{g fgéﬁri%o{] Pﬁg ﬂiﬁﬂv@lﬁbgﬂa@ﬁéﬂt@ @r]%drﬁculah pulleyd nould is

broken and t y cast renoved. Next, e pul |l ey has to be
machi ned t opatest Qegauendbpalummmhemoukku)mtomamngtsand,pwhwly is packed to
apply putty filling up the holes caused by bubbl e uri t he astlng
The putty ahrtoundeths dwai pullew imonlday >m991d,saimi ? %'Qf e¥end| ng

L§|f2§s”§?2eé°ce ekt e&"’l‘a'qféb' o Shoreq oy te{poralof AR Mpuld BGef 00, 7 7Y
be ref & rd b%‘%er%%?sﬂ%%y‘?s.b%a%caéﬁé‘%n%ﬁn@“&%ﬁougﬁ%ffﬁg -

process is ﬁﬁcﬁ heavy due to the limtation of casting process
requiring t er vvaI all round of the 25 entire pulley. WO 02/12751
PCT/ 5601/ 00149 3 The destruction of the nould insert every tinme a pulley
is manufactured is

Once the mould is removed, the hot iron is then poured into the sand mould.
Once the metal has cooled suﬂ':iclenﬂy, the sand mould is broken and the

10 rough pulley cast removed.

Next, .the pulley has to be machined to the desired pulley sleeve size.
Next, the pulley is sent to apply putty filling up the holes caused by bubble !
15  during the casting. The putty also requires sanding down manually by
sandpaper before sending to the next process; whlch is painting with a coat
- of paint.

The cast iron pulleys are also heavy because they are generally cast in full
20 form with the core and pillar and sleeves all in one piece. An example of this
can be referred to figure 13. -

A typical cast iron pulley through casting process is extremely heavy due to
the limitation of casting process requiring thicker wall all round of the
25 entire pulley.



expensive. Al so expensive is the |abour to provide the extra nachining of
the pull ey one piece by one piece. 5 Another problemis the huge range of
pul l'ey requi@syhes t hese nethod neans that manufact urer SRisRophdiyy t 0 cast
the pulley one by one in accordance t%the desired nodel of the pulley
required by his custonmer. It would be desirable if there could be provided
a nethod of pulley 10 nmanufacture that overcones these problens. It is an

obj ect of thergé%gﬂﬁc% %Tfthepﬂémd o ﬁ:ﬂ&é?’%ﬂ}g@?ﬁfg@ﬁ?éﬁ%@ﬂ jsat

| east to provide the p ic W a useful choice. and

advant ages of g brec 48D expensivelierthe abourbferc provide the @xira achining of

ensui ng description, which is given by way of exanple only. 20 25

02/ 1275( PCT/ tequilleylor piécObgOn@ieee. OF | NVENTI ONS Accordi ng to one aspect
of the present invention othere is provided a nethod of manufacturing
pul l ey characterized by the steps of: 5 A extruding a length to form as

part of the | ti,-1ocki Pul |,e and B cutti the length of the erial

When it Peach bl is, el bma® range ! bulldy wanices Jor: ReseanetB9aso
means that manufacturers are slow to cast the pulley one by one in
accordance to the desired model of the pulley required by his customer.

It would be desirable if there could be provided a method of pulley
10  manufacture that overcomes these problems.

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

15  Further aspect and advantages of the present invention will become apparent
from the ensuing description, which is given by way of example only.

20

25



C the conponents are then slot-in to inter-lock to make into a full Milti-
| ocking Pulley. D bolts such as Alan Keys are used to tighten up the .
conponent §yd ooty Make it into a fully assenbled Milti- lppglsichgoorisl | €y. The
process of extrusion is one not normgl |y thought of when |ooking at the
"pul l ey manufacturing. This is because design of the pulley is such that it
woul d be difficult to apply the extrusion process. Existing designs do not

20 have theypadbstia <! duyaneter of pulley and width of pulley
for extrusred Lamaaacis J‘k"‘ji o d that a new Multi-Iocking Pulley
coul d be produced by extru5| on process with all its advantages. 25 It is

envi saged that standard extrusion process can be used with the present

i nvention. According to one-aspt@Tthe phéseRCiitventiohthereisprovidedes method

enbodi nents of the present invention the extrusion, process is applied to
the Ml ti-I| of mamyfaesuring pulley charactesized byshe stepsrofpul 1 ey, 2 different sizes
of Pul Iiy Disc as shown in figure 7 itemno. 1 5 3 different sizes (of the
wi dt h) -bf pulley sleeve as shown in figure 7 & 8 itemno. 2

A extruding a length to form as part of the Multi-locking Pulley, and

B cutting the length of the material when it reaches the desired length
for the said Multi-locking Pulley
10
C  the components are then slot-in to inter-lock to make into a full Multi-

locking Pulley.

D  bolts such as Alan Keys are used to tighten up the components to
15 make it into a fully assembled Multi-locking Pulley.

The process of extrusion is one not normally thought of when looking at the
pulley manufacturing. This is because design of the pulley is such that it
would be difficult to apply the extrusion process. Existing designs do not

20 have the substantially constant diameter of pulley and width of pulley for
extrusion.

The inventor recognized that a new Mutti-locking Pulley could be produced

by extrusion process with all its advantages.

25 o
It is envisaged that standard extrusion process can be used with the present

invention.



4 different nunber of sleeves as‘-s_-hO\'/\h”i n figure 8 itemno. 3 5 different
sizes of Pillar Joint as shown in figure 9 and 6 having a snmall nunber of

common Pul | gyo 6012¢% as shown in figure 10 10 An exanpl e @lctiseodonide

Mil ti-1ocking Pulley systemis shown in figure 6 It is also apparent here
that the Multi-locking pulley can be extruded are categorized into 2
categories. That is: 15 1 In a pulley of smaller sizes, a single Pulley

Disc inter-| oﬂhmg%&%_ Bfﬁéﬁr&hﬁﬁﬂn@ﬁﬁ%%&iﬁhﬁéc&%%”m ed

Mul ti- | ocking this* s shown 1n figure 4. 271n a pulley

of nmedi um andapp]i@ﬂosﬂgemulﬁxmukiﬁg)m ofs- of the Milti |ocking Pulley
I nter-1locking each other with 1 pi ecea%f Pulley 20 Core to make into 1

conpl et e asseibl eddiffereritsizesiafipmlleyl,l ey. Exanple of this is shown in figure

1, 2 & 3. It ghoul e appreci at owever _that, the present invention could
apply to pul ey ﬂ%mémmﬁhﬁfieyrb@gaéfshpwa ¢ LHem.tler ent nunber

it hout Bavi 3.t o ClESRRE siaes (etehe e Eof poIcy dlsEue A8 ot in ke ¥k ng

Pul | ey system al sog R&%Viru?% wi de sel ection of 5 conbinations one can
achi eve by selecting diftTérent Pulley Core to different size of pulley and

di fferent numer ofiffeheft i oFsldeves o8 shbwhin'figurg €teih nosl3eeves. An
exanple of this Pulley Core is shown in figure 1
5 different sizes of Pillar Joint as shown in figure 9 and

6 having a small number of common Pulley Cores as shown in figure 10
10  An example of this Multi-locking Pulley system is shown in figure 6

It is also apparent here that the Multi-locking Pulley can be extruded are
categorized into 2 categories. That is: -

15 1 In a pulley of smaller sizes, a single Pulley Disc inter-locking
one piece of Pulley Core io make one complete assembled Multi-
- locking Pulley. Example of this is shown in figure 4.

2 Inapulley of medium and large sizes, many components of the
Multi-locking Pulley inter-locking each other with 1 piece of Pulley

20 Core to make into 1 complete assembled Multi-locking Pulley.
Example of this is shown in figure 1, 2 & 3.

It should be appreciated however that the present invention could apply to
pulley baving alternate sizes of the pulley and different number of sleeves



A multiple sleeve pulley may be nmanufactured by extrusion process, or in 10,
al ternative enbodi nents of the whole range of pulley with nultiple Disc,and
sl eeves aRgoglpeye Sizes may be extruded at one tine. Apcexaditdosseof this |
multi sleeves are shown in figure 7 8. Herewith showi ng the varieties of
Pul ley Disc and Pulley Sleeves respectively. 15 One advantage of extrusion
Mul ti-1ocking Pulley as opposed to the whole pulley casting is that the

extrusion pro IS cons’igtegﬁgw. ' r.xgig) ?@ﬁm i.on has
| ess mass tﬂﬁé ggisgest ﬁﬁﬁ’ﬁ&a F°§§@§Bé§?'% il.é;h . 20

Further, theilesgedrass there is, the less restriction there has to be made
"on the extrusion design to ensure that there.is mniml distortion of the
extrusion during the cooling process. Even so with the extrusion process,
considerably tighter tol erance can be 25 obtained with extrusion than the

casting. Oo{ThisMujti-locking®Pulleytsystentalso grovides wide selectionedl i nto a few
o hed 3 ogeeombimations ane cemasbieveriesipeting diteront Pulley Cose o Guttormn oy
Scr ew, Bol ¢ SIS 4pth liereBt AHmbef,of SR Ve A MEL Aoc iereid: Sl ot 5
I:i)?rg(r)ﬁeﬁ"[ fﬁ@ﬁ%ﬁ%’%@k Jﬂﬁfs\"leﬁlle}} @oférigfsﬁbmneﬂgﬁgiﬂpm s the extrusion
A multiple sleeve pulley may be manufactured by extrusion process, or in
10  alternative embodiments of the whole range of pulley with multiple Disc and
sleeves and sleeve sizes may be extruded at one time. An example of this
multi sleeves are shown in figure 7 & 8. Herewith showing the varieties of
Pulley Disc and Pulley Sleeves respectively.

15 One advantage of extrusion Multi-locking Pulley as opposed to the whole
pulley casting is that the extrusion process is considerably easier. For
example, the extrusion has less mass thus is easier to handle in terms of
sheer size and weight.

20 Further, the less mass there is, the less restriction there has to be made on the
extrusion design to ensure that there is minimal distortion of the extrusion
- during the cooling process.

Even so with the extrusion process, t;onsiderably tighter tolerance can be

25  obtained with extrusion than the casting.
Obviously, if the Multi-locking pulley is extruded into a few components,
then there must be provided a means by which they can be joined together to



that it has conplinentary teethes and indentations, readily allow ng the

i ndi'vi dual” conponents to slot in to one another. 10 In particular, it is
envi saged t Rad as2bgW choi ces of inter-locking connection pgawdagedsp! oyed.
Such exanples are as that: 1 Dove Tail_arrangenent as shown in figure 5
itemno. 1 15 2 Tongue and groove arran79errent as shown in figure 5 item no.
2 3 Star arrangenent as shown in figure 5 itemno. 3 These arrangenents
have t he advaﬁ'ir%esﬁgz t hat: they can be readily incorporated into an

ext rusi on and # S PUEY- | ocking Pulley is secured 20 over the whole
depth of the Multi-locking Pulley. The Multi-Ilocking Pulley may be nmade of
variety of material such as alumnium & plastic. 25 Conposite and ceramc

may al so be u %aﬁﬂ@!@ﬁt-' "B hadghvehtibAal Methed Sadlnhs Alagngt h,
whi ch is not good for suc pull;ng ap%ﬁing%i ons. WD 02/12756 PCT/ SGA /00149

8 It shoul d bKegSurew Boits, Bradket and so fortht Suclpatiavinnertrare ilusttated in
manuf acturing _nethod limts to each pulley, which are of different nodels
with dif fer enfiguts ks &4 item neyl and different. nunber of sleeves and
different sizes of sleeves. The present invention ensure that there is
uniformty of 5 design and sizes and thus efficiency in the manufacturing

and managenenjy . Alat §3Sreferred embodiments the extrusion components is made so
that it has complimentary teethes and indentations, readily allowing the
individual components to slot in to one another.
10
In particular, it is envisaged that a few choices of inter-locking connection
can be employed. Such examples are as that: -

1 Dove Tail arrangement as shown in figure 5 item no. 1
15 2 Tongue and groove arrangement as shown in figure 5 item no. 2
3 Star arrangement as shown in figure 5 item no. 3

These arrangements have the advantages in that they can be readily
incorporated into an extrusion and that the Multi-locking Pulley is secured
20  over the whole depth of the Multi-locking Pulley.

The Multi-locking Pulley may be made of variety of material such as
aluminium & plastic.

25 Composite and ceramic may also be used. But however it may also have
inferior material strength, which is not good for such pulley applications.



Anot her advantage of the present invention is that the core of the pulley

- Pulley Core shown in figure 10) is extruded as one conponent. This 10

provi de anyg@giB®uUs advantage over conventional cast iregrRdbl/myssbecause
in the event the Miulti-locking Pulley needs.to be replaced. One need to
just replace the Pulley Disc or Pulley Sleeve or the Pulley Core, which
ever that. is worn out Thi s ensure t he custoner al nost i mredi ate

. repl acenent yun on@hhp eYe q sutdq e the
entire pull etl; éﬂm'gdl co |onal pul ILH&% t oo neegﬂ? %%g re- ? gﬁd this
i s normllymmmgmmmw@mhpmey leare| gfdifferst paoddls shoul d

be appreciated that alumniumw || reduce t Mul ti-1 ocking PuIIey by

appr oxi mat ewittbdifferentcsizpsof pulley and dlfferemmumlyer aDsleeveshand differengppar ent

t hat the present mve@lﬂg has a,nunmber of ad nt ages “&% r art. This
advant age iﬁﬂ@ﬂ%@ (present ipvention enspre N nuf act ur i ng
process reqyir.es S rof. Aol ) rude.a | arge
sel ect |S50n 0 ﬁnﬁl%% ?@b&ﬁ%@f@ﬁ sm%g(ﬁ%i 7

cheaper staw gost. Where el se the conventiond cast iron pulley requires
one noul d eac Fo’r every nodel they so desire to manufacture. B Faster
start up tine

Another advantage of the present invention is that the core of the pulley (
Pulley Core shown in figure 10 ) is extruded as one component. This

10 provide an enormous advantage over conventional cast iron pulley because
in the event the Multi-locking Pulley needs to be replaced. One need to just
replace the Pulley Disc or Pulley Sleeve or the Pulley Core, which ever that
is worn out. This ensure the customer almost immediate replacement unlike
the conventional pulley which requires to replace the entire pulley. The

15  conventional pulley too need to be re-bore and this is normally done in
another workshop, which is a slow process.

It should be appreciated that aluminium will reduce the Multi-locking Pulley
by approximately 50% as compare to cast iron pulley.

20
It should be apparent that the present invention has a number of advantages
over prior art. This advantage includes;

A Cheaper start up cost

25 | |
The extrusion manufacturing process requires only a small number of die (
press mould ) to extrude a large selection of Multi-locking Pulley. Thus



5 The extrusion manufacturi ng process can be start up nmuch faster with only
a handful” of die to be made for the large selection of Milti-Iocking

Pul | ey. ThWoz?ﬂz%% can be machined by Conputerized Machi Rewide@i/fifae Wer eas
the conventional cast iron pulley will take a far nuch longer tine to start
up 10 a factory due to the fact that dach mould is hand crafted out of

wood than they are cast into alum niumnmoulds. And this nould nust be nade

o “Pohe 3" Y AR B ot e Y 8 Rl 805 el S
ropess The S il oI RIANELY HiddeP dd¥if o dRsnddaBadd! ti - | ocki ng

Pull ey to be I'n nass ‘quantity. I'S genul ne concept of
inter-locking the conponents allows the repetition of simlar conmponents
to be used. Thus, a 20 possibility to extrude conponents in |arge quantity
whi ch i s fastBand Rastexstart upéimens t he conventional cast iron pulley
manufactyring is limted to produce the pulley one by one, which is slow
and expe#sive. D Uses | ess nmanpower 25 The extrusion nmanufacturing process

manpover . viherie EXERISh SRRBRAHLHAE FractsSands 15950 Eeh el VA ARy 2 i 1 on
pulleys are "BuimroriiRdo v Mde Y the 15Ee Mokt or Mbfi-fockihy Pulled®

These dies can be machined by Computerized Machine Center. Whereas

the conventional cast iron pulley will take a far much longer time to start up

10  afactory due to the fact that each mould is hand crafted out of wood than

they are cast into aluminium moulds. And this mould must be made for each

and every model. And to provide the full range of pulley, they must take a

long time to complete this task.

15 €  Mass manufacturing process

The extrusion manufacturing process provides the Multi-locking Pulley to be
produced in mass quantity. This genuine concept of infer-locking the
components allows the repetition of similar components to be used. Thus, a

20  possibility to extrude components in large quantity which is fast and cheap.
Whereas the conventional cast iron pulley manufacturing is limited to |
produce the pulley one by one, which is slow and expensive.

D  Uses less manpower

25 _
The extrusion manufacturing process is done in mass production and hence
requires very small number of manpower. Whereas the conventional cast



wor kforce. E Less floor space 5 The extrusion manufacturing process is
made in mass production. And also due to the Multi |ocking system the
conponent syghfgél | and these all lead to a requirenmerergtogoomsch small er
factory floor space. This is a vast i fferent conparing to the cast iron
pul | ey manufacturing where by each and 10 every Pulleys are cast in full
formoccupying a |arge floor space to do sand casti ng. F C ean

manuf act ur i 5 ﬁcfﬁ?h?feu oY t oxi c
fumes, no s%?ng anﬁéﬂgh was eair)e rey usﬂlgtéélris %rrylen yto
t he envi r onggsikfor¥ber eas the iron casting furnaces need cocking coal of
which there will be a world shortage. Burning of the coal produces " cupola
em ssions " which is an environnentally disastrous gas. 20 G Factory easy
to manage The extrusion manufacturing process provide mass production, good
conponent t 8 er ahessstlogrspase | manpower has nade it all easier to nmanage
25 co ring to cast iron pulley where the manufacturing process is slow,
Pul | eys’ are cast out in rough and having a | arge workforce has contri buted

to a conpl @healgnflidd mathfachthe prodels IPRAUE in b protitefioR CAndHis 00149
due to the Mulfi-locking systein, the components are small and these all lead
to a requirement of a much smaller factory floor space. This is a vast
different comparing to the cast iron pulley manufacturmg where by each and
10  every Pulleys are cast in full form occupying a large ﬂoor space to do sand
casting.

F Clean manufacturing process

15  The extrusion is manufactured without any toxic fumes, no smelting and all
waste are recyclable, thus it is friendly to the environment. Whereas the iron
casting furnaces need cocking coal of which there will be a world
shortage. Burning of the coal produces “ cupola emissions “ which is an
environmentally disastrous gas. '

20
G  Factory easy to manage

The extrusion manufacturing process provide mass production, good |
component tolerances and small manpower has made it all easier to manage

25  comparing to cast iron pulley where the manufacturing process is slow,
Pulleys are cast out in rough and having a large workforce has contributed to
a complex and difficult factory to manage.



11 H Require to hMe less inventory The Miltti | ocking Pull ey system has
t his great advantage of using commopn parts.. Therefore the require

inventory i Syyeinerdguch smaller to carry if you 5 conpare tppidtaoeise
conventional cast iron pulley where th?l manuf acturer required to carry a

very large selection of pulley of different nodel to satisfy his custoner.
| H gh turn over | ow overhead 10 The extrusi on manufacturing process

provi des nasSgpro s At 10 1,00 Ol npower thus it provides a high

t urnover and OM/iggﬁhggémuﬂ%¥#g%#@ﬁ¢%gathe manuf acturer to gain bigger
profit. Unlike the conventional cast iron pulley manufacturer, which

provi des the opposite, that is | ow turnover 15 and hi gh overhead and maki ng
only smal | prphé Multidlobking Pulley 8 hasethis great atdvantage oftusifig common
process provi des excellent Multi-1ocking 20 Pulley finjish and dg, not

require furt hparts. Jhetefore theimequire inventenrisarery smgh smaller toreasryifiyay,
requires _further touch up by applying.putty.into the holes.left behind by
poor sand castomparetaghe P?BYPQS&W&W%I‘ Pém Ve esﬁ]‘? “Yhe putty
by sandpaper. re%%u\é?tg %%rlrgr?&er%yg%%ﬂc%%}ﬁ&pﬂﬁy of different model to

satisfy his customer.

I High turn over low overhead
10
The extrusion manufacturing process provides mass production with
minimal manpower thus it provides a high turnover and low overhead. This
ensures the manufacturer to gﬁn bigger profit. Unlike the conventional cast
iron pulley manufacturer, which provides the opposite, that is low turnover
15 and high overhead and making only small profit.

J No putty is required

The extrusion manufacturing process provides excellent Multi-locking

20  Pulley finish and do not require further touch up. Whereas the conventional
cast iron pulley requires further touch up by applying putty into the holes left
behind by poor sand casting. Cast iron pulley also requires sanding down the
putty by sandpaper.

25



K No palntlng required The extrusion manufacturing process produces
excel l ent conponents of the Milti-locking Pulley and does not require .
further sughaspreoati ng or 5 painting, whereas the convegiisgmoieoast iron.
pulley requires a coat of paint. L Less waste of |abour force Less waste
of | abour force as separate nmould and inserts are not destroyed 10 every
time a pulley is produced. N Less nunber of die (nmould) A single extrusion
tool die ma ,beigé%gghﬁygﬁ#@@%ggiable nodel s. of Multi 15 -1 ocking Pulley
of different™ si . x terial The ability to use alternate
material to cast iron neans that the pulley can be 20 nuch lighter in

wei ght whi ch ampngst ot her thlngs gives better fuel and electric

ef ficiency Thetdxerusion manafmturing I\Em phéduces lexcellent carhpenentof ther e
bal anced pul l ey 25 The extruded I 'ti-locking Pulley proyides a nore
bal anced puMulti-lockingPulleyrand: deesana ﬂgatetmptﬁp @hich is subject

'ItD(c):T/pgt&gi} ggpg&%?égw géf:g?l 't he Erpcef%gt rmmq}y casti ngao%V\l}EOZI é2756

efficiency to the prine nnver and equi pnment. Q Saves St orage and Shi ppi ng
Space '

L  Less waste of labour force |

Less waste of labour force as separate mould and inserts are not destroyed
10  every time a pulley is produced.

N  Less number of die (mould )

A single extrusion tool die may be used to make variable models of Multi
15  -locking Pulley of different sizes.

O  Lighter matenal
The ability to use alternate material to cast iron means that the pulley can be
20 much lighter in weight which amongst other things gives better fuel and
electric efficiency to the prime mover that uses Multi-locking Pulley.
P A more balanced pulley
25  The extruded Multi-locking Pulley provides a more balanced pulley. Unlike

the conventional cast iron pulley which is subject to potholes caused during
the process of gravity casting.



5 Al'l the conponents of the MiLti-locking Pulley are small and can be
packed in a small box, which provides a great advantage to save storage
and shippi RgoepRgk. 10 Unli ke the conventional cast iron poaiscayeoryhi ch is
a full formpulley. It cannot be knocked down into conponents and thus
takes a very large storage and shipping space. 15 20 25 WO 02/12756
PCT/ SGO1/ 00149 14 BRI EF DESCRI PTI ON OF DRAW NGS Furt her aspect of the

present inven s- qQ)etf P! dgys fiid 'ﬁﬁlﬂ 8,
which is gi ve‘% é/la#aéydg? exgﬁrrp niyil gp\%{’g efée@méhce to ?&e
acconpanyi ng Mo A eqilipmung: Figure 1 illustrate a preferred exanple of
a. Multi-locking Pulle construct ed in accordance with the invention for

| arger range of pulleys good for the normal pulley application. 10 Item
no. shows the Al an Key Screw Itemno. 2 shows an exanple of a Pulley Sleeve
ltem no. 3 sHQws Haves Stenage andShipping|Spaceoint Item no. 4 shows an

exanpl e gf Pul | ey Core

All the components 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.

10  Unlike the conventional cast iron pulley, which is a full form pulley. It
cannot be knocked down into components and thus takes a very large
storage and shipping space. -

15

20

25



15 Figure 2 illustrate the conplete assenbly of a Multi locking Pulley:
after all the conponents are held together. Figure 3 illustrate a preferred
exanpl e ofwdlddidzsd ocking Pulley constructed in accordampggsahirdeidohe :
~invention for the nmedium 20 size pul j,eys good for the nornal pulley
application Picture A illustrate 3 piece of Pulley Sleeve itemno. 2 and 3
pi eces of Pillar Joint itemno. 3 are about to slot in together to nmake

t he. shape ghmPircRIBITR i rate the Pulley Core itemno. 4
oo Shobt BRIBFPESURIBTION OF DRAWINGS ' © | 1 | ng Pul ley. WD

02/ 12750 PCT/ SGOL1/ 00149 15 Picture C, illustrate the 15 pieces of Al an key
Screwitemno. 1 wused for tightening up all the conponents. Picture D,

i |l ustrat e Purtheraagpertodf she quesent dnventiom | wilbtbecome appawert rfgompthe ey. 5

Figure 4 illustrate a preferred exanple of MilLti-| ocki Pul | e

const r uct edfolloving slegetiptioniwhich ingiven byt way, of sxamg, QH&‘F{&W‘%UI | eys good
for the normal pulley application. 10.Pict A& B, illustrate 1 piece of
Pul | ey “Di SCI%%?@E?%&&E&%HH?PWQW ‘Riu‘&ﬁl y screwitemno. 2. And 1

pi ece of Pulley Core item no. 3 are placed together to nake the shape of a

Figure 1  illusirate a preferred example of a Multi-locking Pulley
constructed in accordance with the invention for larger range of
pulleys good for the normal pulley application.

10 Itemno.1 shows the Alan Key Screw:
Itemno.2 shows an example of a Pulley Sleeve
Itemno.3 shows an example of the Pillar Joint
Itemno.4 shows an example of Pulley Core

15 Figure2 illustrate the complete assembly of a Multi-locking
Pulley after all the components are held together.

Figure3  illustrate a preferred example of Multi-locking Pulley
constructed in accordance with the invention for the medium
20 size pulleys good for the normal pulley application

Picture A, illustrate 3 piece of Pulley Sleeve item no. 2 and 3
pieces of Pillar Joint item no. 3 are about to slot in together to
make the shape of a pulley. |

25 Picture B, illustrate the Pulley Core item no. 4 also about to slot
into the center of the Multi-locking Pulley.



pul I'ey. 15 Picture C illustrate an exanple of a conplete assenbly of a
Mul ti-locking Pulley Figure 5 illustrate sonme exanple of the teeth

arrangement gwdgiabsg used for inter-1ocking the conponent schiddafhdiie
Miul ti-locking Pulley 20 system Picturgsno. | shows the Dove TO teeth

arrangenment Picture no. 2 shows the Tongue and groove arrangenent Picture
no. 3 shows the Star teeth arrangenent 25 These teeth arrangenent can be

found in: - 1 Pulley 202G e ' | Pﬁe& qgﬁﬂ cotterPad/ 90149
16 2 Pulley Disc as SE?MC?W@% eygs eevesﬁ‘éggs own mﬁg’i gure 8
4 Pillar Joints as shoywged for tightesing vp 4 the €opohéntsf rate that in the
Mul ti | ocking Pulley system a common™ Pulley core itemno. 1 can be used
to suit multiple choi cPictire By fllustxabd iang eRatnipts) ofos completss asgembly ofi zes,
various pulley sleeve_sizes and various nunber of pulley sleeves shown

here itemno. 2 10  Multi-locking Pulley.
]

Figure 4  illustrate a preferred example of Multi-locking Pulley
constructed in accordance with the invention for the smaller
pulleys good for the normal pulley applicati_on.

10 , Picture A & B, illustrate 1 piece of Pulley Disc item no. 1. And
2 pieces of Alan Key screw item no. 2. And 1 piece of Pulley
Core item no. 3 are placed together to make the shape of a
pulley.

15 Picture C, illustrate an example of a complete assembly of a
Multi-locking Pulley

Figure 5  illustrate some example of the teeth arrangement that is used for
inter-locking the components found the Multi-locking Pulley
20 system,

Picture no. 1 shows the Dove Tail teeth arrangement
Picture no. 2 shows the Tongue and groove arrangement
Picture no. 3 shows the Star teeth arrangement

25
These teeth arrangement can be found in: -
1 Pulley Core as shown in figure 10



Figure 7 is the perspective view of some exanple.of the Pulley Disc item
no.l. Inthe multi-locking pulley system Pulley Disc are nade 1 in )

various pulstcagngisges as shown in itemno. 1 and 2 in varp@p§erilof@ye Si zes
as shown itemno. 2 and 15 3 in var| s nunbers of sleeves as shown in item

no. 3. To assenble into a conplete | ocking Pulley, you need only to
use 1 piece of Pulley Disc. 20 Fi gure 8 IS the perspective view of sone

exanpl e of the PulleyySle lﬂ‘gl#bl ey sizes in the range of
Multi-1locking Pulley i temgy?ﬁg Hﬁﬁkﬁp ti- o?lkl ng Pulley system Pulley
Sleeve are made: 1 i% vammeymwﬁammﬂgﬁmr&th as shown in item no.
4 25 2 in various sleeve sizes as shown initemno. 2 and 3 in various
nunbers of sl eeves as4shoWillamJointsrasrshown infigwe/912756 PCT/ SGOL/ 00149 17

To assenble into a conplete Multi-locking Pulley, you are required to use
nor e than one pi ece of Pulley Sleeve Figure 9 is the perspective vi ew of

System he FIBHES 1o Mustratsr bt 36 dhe Wit 1o By, sibtedl S Fhmmfn (o
no. | a”d 2 al so i n VRENAHE ofeitdith Mo can' e ﬁéédtto‘éﬁit'xﬁﬂﬁlﬂw%{o% oF
Multi-locking Pulleys of various pulley sizes, various pulley
sleeve sizes and various number of pulley sleeves shown here
item no. 2
10
 Figure 7  isthe perSpective view of some example of the Pulley Disc item
no. 1. In the Multi-locking Pulley system, Pulley Disc are made
1 in various pulley sizes as shown in item no. 1 and
2  invarious sleeve sizes as shown 1tem no. 2 and
15 3 invarious numbers of sleeves as shown in item no. 3.

To assemble into a complete Multi-locking Pulley, you need
only to use 1 piece of Pulley Disc.

20 Figure8  is the perspective view of some example of the Pulley Sleeve
used in various pulley sizes in the range of Multi-locking Pulley
item no. 1. In the Multl-lockmg Pulley system Pulley Sleeve
are made -

1 invarious pulley sizes and length as shown in item no. 4

25 2 invarious sleeve sizes as shown in item no. 2 and
3 in various numbers of sleeves as shown in item no. 3.



sl eeves as shown in itemno. 2. 10 To assenble into a conplete

Mul ti.-l ocking Pulley, you are required to use nore than one piece of
Pillar Joi ntwobigwee 10 is the perspective view of sone exafEgd/Hf4¢ he
Pul l ey Core 15 used in the Multi | ocki 29 Pul l ey system In this systemthe
Pul l ey Core are made of various sizes suitable for different pulley sizes
as well as suitable for various sleeves sizes and various nunber of

sl eeves. 20/ To assent) o gl Tl hoodlblls MBHHbGHE P Yo
sore of L 1e, exampl o of thgraPh hickiche a SRepe o PUIRGSIBOEY | €Y, 25

prinme nover itemno. 2, which is an electrical notor. W) 02/12756
PCT/ SGO1/ 00149, 18 Picture Billustrate a Milti |ocking Pulley itemno. |
can be fitteHigwed pristheperspedtiverview ofsomepfthe Rillar doinds nsedhthene

0T, 13, Shovs SO O e OB Tt o i a8 e o ©
are made: - ' -
1 in various sizes as shown in item no. 1 and
2 also in various thicknesses to suit various numbers of

sleeves as shown in item no. 2.
10

To assemble into a complete Multi-locking Pulley, you are
required to use more than one piece of Pillar Joint.

Figure 10  is the perspective view of some example of the Pulley Core

15 - used in the Multi-locking Pulley system. In this system the
Pulley Core are made of various sizes suitable for different
pulley sizes as well as suitable for various sleeves sizes and

various number of sleeves.

20 To assemble into a complete Multi-locking Pulley, you may
require one piece or more than one piece of Pulley Core.

Figure 11  show some of the example of the éppﬁcaﬁon of the Multi-
locking Pulley.
25
Picture A illustrates a Multi-locking Pulley item no. 1 can be

fitted to a prime mover item no. 2, which is an electrical motor.



"Picture B Mni Concrete Mxer Picture C Air Conpressor Picture D Water-
Punp 10 Picture E Chemical Sprayer Picture F Road Cutter Picture G .
Cul tivat or woizads6e H Palm O | Screw Press 15 Figure 13 sgagyeos/akiae €xanpl e
of the conventional cast iron pulleys 20 25 WD 02/ 12756 PCT/ SGOL/ 00149
19 BEST MODES FOR CARRYI NG QUT THE: I\’EI\I‘I’I ONS The Multi | ocking Pulley has
been designed to have a substantially constant cross section to readily

al | ow t he conponent tg; ' e A0, BL OV

flexibility to cut toﬁgﬁée?e??%g%@? %%@I@W&g{é@ﬁﬁsﬁﬁ%r ried out
by using a circular 'Oﬁt_té&ﬁk-a?ﬂlhehiovéf‘iteﬁﬁnﬁ.%ﬁvﬁibﬁtis h'ﬁesﬂ'bﬁginboc‘(' ng

Pul | ey has m ninmal additional 10 nachini ng, nanely, the grooveé on the

sl eeve of the Pulley Sleeve. This process can be carried out on a CNC

| at he machi ne The Multi | ocking Pulley has been con trucﬁgg,to rovide a
tion of

nunber of i Atigwre 12ckShays someof the commonexampleo e siot in
togetheg with Multi-locking Pulley. They are: -
Picture A Generator
Picture B  Mini Concrete Mixer
Picture = C  Air Compressor ..
Picture = D  Water Pump
10 Picture E  Chemical Sprayer
Picure = F  Road Cutter
Picture G  Cultivator
Picture H  Palm Oil Screw Press

15 Figure13 Show some example of the conventional cast iron pulleys.
20

25



15 t-eethes arrangenent. These conponents are tighten ( held ) up by nean of
Al an .Key Screw. Aspect of the present invention have been described by way
of exanple qpduynaxsd it should be appreciated that nodifi qairsedanekh
addi ti ons may be made 20 thereto vvithogt departing fromthe scope as define
in the appended clains. 25 WO 02/12756 PCT/ SGOL/ 00149 20 THE CLAI M5
DEFI NI NG THE | NVENTI ON ARE: 1 A nethod of manufacturing nulti-Iocking
Pul l ey chara | 7-E ' N gj h of materi al
as conponent

y=Ya Q) Ay @

[) ers
P i

- 4 v . v ) 7 X1To C C |ength Of the
material when it reaches the desired 10 length for the said Milti-I|ocking
Pulley. 2 A nethod as clained in claiml1l wherein the Miulti | ocking Pulley
i ncludes a slThe MulfitlotkingPrikeyhas beersdesignet tohave arsubstantiallg constankod as
claimed in claiml wherein the Multi locking Pulley includes a Pulley D sc
as i |1 ustr at edosssectignrte réadilyalewithe componentiedbe exigudedn 1 wherein the
Multi-locking Pulley includes a few pieces of Pulley Sleeve as illustrated
in figuré 8. 20

The extrusion provides the flexibility to cut to any desired length. This
process can be carried out by using a circular or hack saw.

It can be seen that the multi-locking Pulley has minimal additional
10  machining, namely, the groove on the sleeve of the Pulley Sleeve. This
process can be carried out on a CNC lathe machine

" The Multi-locking Pulley has been constructed to provide a number of inter-
locking joints, which enable the components to be slot in together with
15 teethes arrangement. These components are tighten ( held ) up by mean of
Alan Key Screw.

Aspect of the present invention have been described by way of example only

and it should be appreciated that modification and additions may be made
20 thereto without departing from the scope as define in the appended claims.

25



5 A nethod as claimed in claim1l wherein the Multi | ocking Pulley includes
‘a few pieces of Pillar Joint as illustrated in figure 9. 6 A nethod as ‘
claimed i nwadd@herse wherein the Milti-locking Pulley 25 ap@engoohhpdsed W th
slot in an angenent for inter-Iockingsthe conponents clainmed in claim2 to
5. 1111111 111111 1HIjE Prkig rio ek * ¢ L WO 02/ 12756 PCT/ SGO1/ 00149 21
7 A method as cl ai rred I n clalml wherein the whole Milti-locking Pulley is
ext ruded ou THE A :__)Jn ON ARES. et hod as clained in
claim2 to &=wmrere S ortponents are used in the
Mul ti-1locking Pulley System9 A rrethod as clainmed in claim1l which includes
the additional step of extruding neans to ensure that all the co onents
inclaim2 lo 6 Aanethod cihmanuietiring multi-logking Fulleychayactenized by

met hod as clainmed in ¢laimIl which includes the additional step of

treating the MuI€P$OEki ng Pull ey to provide col ored anodized coating. 15
11 That5 a Multi-locking Pulley conponent nmade in accordance with the

met hod "as claimed in claim1l 12 A Multi-locking Pulley incorporate any of

the conponentry &s Gixiulfh a"leigth YT ntites AP afSeotnpdneld- of the Multi-
locking Pulley, and |

B  cutting the length of the material when it reaches the desired
10 length for the said Multi-locking Pulley,

2 A method as claimed in claim 1 wherein the Multi-locking Pulley
includes a slot in Pulley Core as illustrated in figure 10

15 3 Amethod as claimed in claim 1 wherein the Multi-locking Pulley
includes a Pulley Disc as illustrated in figure 7

4 A method as claimed in claim 1 wherein the Multi-locking Pulley
includes a few pieces of Pulley Sleeve as illustrated in figure 8.

20
5 A method as claimed in claim 1 wherein the Multi-locking Pulley
includes a few pieces of Pillar Joint as illustrated in figure 9.
6 A method as claimed in claim 1 wherein the Multi-locking Pulley
25 are extruded with slot in arrangement for interJocking the

components claimed in claim 2 to 5.

* c L M s *



20 13 A nethod as clainmed in claim1l wherein the conponents of the Milti-
[ ocking Pulley provides inter-locking-slot ( teeth) arrangenent to inter

| ock one cogRPpFiiset © another.” 25 14 That in the Milti | oggrRgofiniiem al |
t he conponents are tighten up toget he5 by nean of bolts to forma conplete
pul ley. 111111) illlylliji tiittirriie?s

7 A method as claimed in claim 1 wherein the whole Multi-locking
Pulley is extruded out as illustrated in figure 1,2, 3 & 4.

8 A method as claimed in claim 2 to 6 wherein the whole or part of the
5 components are used in the Multi-locking Pulley system.

9 A method as claimed in claim 1 which includes the additional step of
extruding means to ensure that all the components in claim 2 to 6 can
be connected by a single locking system.

10
10 A method as claimed in claim 1 which includes the additional step of

treating the Multi-locking Pulley to provide colored anodized coating.

15 11 That a Multi-locking Pulley component made in accordance with the
- method as claimed in claim 1

12 A Multi-locking Pulley incorporate any of the componentry as
claimed in any one of claims 9 to 12.

20
13 A method as claimed in claim 1 wherein the components of the Multi-

locking Pulley provides inter-locking slot ( teeth ) arrangement to
inter lock one component to another.

25 14  That in the Multi-locking system all the components are tighten up
together by mean of bolts to form a complete pulley.

T B



