1 CONVEYER SYSTEM FOR CLEAN ROOM FI ELD OF | NVENTI ON The present
invention relates to a conveyor system |In particular, the present
invention relates to a conveyor system having a conveyor assenbly suitable
for clean 5room environment. BACKGROUND In a line of production,
conveyer systens have been wi dely used for conveying objects from one point
to anot her. Conveyor stens are available in man é fornms that are catered

for different needs. H‘ﬂ‘é!ﬁé’rﬂlﬂé%gﬁé\/l&plméw M 10system are, due to

t heir nechanical nature, the drive nechanisns of the conveyor system

sel f - produce contam nants operationall In a clean room environment,
t he conveyor systens are car dflfilyByOdf \GhEEEIQN h mechani sms that nininize
di scharged particles within a desirable level. It would therefore require

nore frequent maintenance to keep the cl eanness under the 15clean room
speci fi cati onslTheghieeht inventgasetdshe acastveyaf sydienpriogaticilanshe present
Further, the discharged particles are very fine particles and when the

di schar gedvaiohirelb®S (A Soif@YolP!ARET haviRONLAWRSSH WD saia@nideldabl e area,
the discharged particles are set free to nove, which may potentially

cont ami nghemtdasirshEan room environnent .
BACKGROUND

In a line of production, conveyer systems have been widely used for
conveying objects from one point to another. Conveyor systems are available in
many forms that are catered for different needs. Whatever designs of the conveyor

10 system are, due to their mechanical nature, the drive mechanisms of the conveyor

system self-produce contaminants operationally,

[n a clean room environment, the conveyor systems are carcfully designed
with mechanisms that minimize discharged particles within a desirable level. It
would therefore require more frequent maintenance to keep the cleanness under the

15 clean room specifications, which increases the cost of the productions.

Further, the discharged particles are very fine particles and when the
discharged particles are not properly contained within a controllable area, the
discharged particles are set free to move, which may potentially contaminate the clean

room environment.

20 FIG. 1 illustrates a roller conveyer assembly 100 for conveying objects. The

roller conveyor assembly 100 comprises two opposing rails 102, 104 and a plurality



2 of rollers 106 that are spaced along the I ength of each rail. The
opposing rails 102 and 104 are spaced apart fromeach other in parallel.
They are configured in a mrroring manner with the rollers 106 on each side
facing each other. Typically, each rdéller of the conveyor assembly 100 is
attached and driven by 5 a respectlve notor 108 through a shaft. The notor

108 is generally unted on the ot side of the rail with its shaft
ext endeg ¢ HP@ Ogolé‘itraé‘? Fp"tcb‘s é‘[&)ﬁﬁd ? "é“ﬁﬂ‘ Hfrsagl raihe Thgopaesingegils 302 h

conveyor assenbly system 100 is commonly adapted for clean room
envi r onmeiel, 104 are spaced ane &oaxamhl ethef i priolltler Thgnwey ornfassentsl y can be
found in US patent no. 106, 959,804 issued to Magstar Technol ogi es, Inc.
SUMVARY  mirroring Wanhauvith iheirbilerg 166 en sadpeledhicihfeachniignt i on a bri ef
description of sonme of the claimed enbodi nents of the invention is set
forth below. Additional details of the 15described enbodi nents of the

i nvent i on and/omicatdi diRdler eraedidmeats a@g‘m{bnemmbé%%&m AmaYirRen hpund in
the Detail ed Description of the Invention below. I n accordance with

one ag pe%tlcﬂic{,cﬁbtemgfo‘? sl@Qtl n’oﬂvl? Qtsh Itl{agé@'to ?()Epfsq%ﬂlgﬁ %g%%ﬂ[@é%%oﬁlc assenbl y

having a rail haV|ng a pl ur |ty o a ong i a plurality of
motors atfac Qe(fg och he 1a wf?.l'a 18 \Q‘llégf{.l cﬁenécd dno%g,}s rhr, rail 90 ?El[g]pe()li a&do LW%XLES ndi ng

roller 106. Such conveyor assembly system 100 is commonly adapted for clean room

environment,

Once example of a roller conveyor assembly can be found in US patent no.

10 6,959,804 issued to Magstar Technologies, Inc.

SUMMARY

Without limiting the scope of the invention a brief description of some of the
claimed embodiments of the invention is set forth below. Additional details of the
15 described embodiments of the invention and/or additional embodiments of the

invention may be found in the Detailed Description of the Invention below,

In accordance with one aspect of the present invention, there is provided a

conveyor assembly having a rail having a plurality of holes along its length, a
plurality of motors attached on the rail with a driving shaft of the motor extending

20 through the holes, and a plurality of rollers for connecting to the driving shaft. The

conveyor assembly comprises a gap defined between the motor and the rail, whereby



20t hrough the holes, and a plurality of rollers for connecting to the
driving shaft. The conveyor assenbly conprises a gap defined between the
notor and the rail, whereby 3 the gap is adapted for collecting and
trappi ng particles discharged fromthe notor. I n one enbodi nent, the
assenbly may further conprise a cover ring for covering the holes while

all owi n he drivin haft to extend there through, wherein the gap is

f or med géb%ﬁ@h”@ﬁ@“@%@%ﬁopWﬁﬁgéﬁﬂ“ﬁﬁémﬁﬂﬁﬂﬁ?sé%ﬁmﬁﬁﬁﬁﬁmt%ﬁﬁﬁﬁﬁnent, t he
notor may further conprise an alignnent profile around the driving shaft
adapted for aligning the notor to attach on the rail, wherein the gap is
defined bet wedf ¢fecabodimsphtthprstcnibdy amy {heer abmprivhe ¢wicesingnforhe rai |
may be sized to fit with the alignnment profile to align the notor to attach
on the rabkerigndretiodescevier alfowigy ile divigdsitabl i dvtdnbahbolterouyheriedint he gap

is formbetween the cover 10ring and the alignnent profile. Furt her,
the gap neygheisfremmRtbetd@itihdeyentdn@hdPPenidigr. on the nmotor where the
driving sha%t of the notor is extended there through. I n anot her

aspect of the present invention, there is also provided a cover ring

%gi\% ﬁlgsf or thg AbMELSALSHI LAY BEIhoBF BT Mher IRBRLEE LPERERLGT SOF THE

around the driving shaft adapted for aligning the motor to attach on the rail, wherein
the gap is defined between the alignment profile and the rail. The holes on the rail
may be sized to fit with the alignment profile to align the motor to attach on the rail,
and the cover ring is sized to fit the hole, whereby the gap is form between the cover

10 ring and the alignment profile.

Further, the gap may be formed right beyond an opening on the motor where

the driving shaft of the motor is extended there through.

in another aspect of the present invention, there is also provided a cover ring

adapted for the aforesaid conveyor assembly.
15 BRIEF DESCRIPTION OF THE DRAWINGS

A detailed description of the invention is hereafter described with specific

reference being made to the following drawings:
FEG. 1 1s a perspective view of a conveyor assembly;

FIG. 2 is a perspective view of a conveyor assembly in accordance with an

20 embodiment of the present invention; and



A detail ed description of the invention is hereafter described with
specific reference being nade to the followng drawings: FIG 1l is a .
perspective view of a conveyor assenbly; FIG 2 is a perspective
view of a conveyor assenbly in accoré#lance with an 20enbodi nent of the
present invention; and 4 FIG 3 is a cross sectional view of the conveyor
assenbly of FIG 2 across line A-A DETAILED DESCRI PTI ON Wiile this

i nvention may 'BE- & MbHOETFEIOHANE TR he paneydigwsambly REFK. grasross ligescri bed
in detail herein specific preferred enbodi nents of the invention. This
descri pti%w.is an exenplification of the principles of the invention and is
not intended to limt the invention to the particular enbodi nents
illustrated. For the purposes of this disclosure, |ike reference
nunmeral s in the figures shaDETAALED DESIGRI®TAOAt ures unl ess ot herw se

i ndi cat ed.

While this invention may be embodied in many different forms, there are
9  described in detail herein specific preferred embodiments of the invention. This
description is an exemplification of the principles of the invention and is not intended

to limit the invention to the particular embodiments illustrated.

For the purposes of this disclosure, like reference numerals in the figures shall

refer to like features unless otherwise indicated.

10 FIG. 2 illustrates a perspective view of a conveyor assembly 200 in
accordance with an embodiment of the present invention. The conveyor assembly
200 comprises a rail 202, a plurality of rollers 206 and corresponding number of
motors 204 for the rollers. For simplicity, only one rail 202 is provided and described
herein. It is understood to a skilled person that, when desire, another rail may be
15 required in a mirroring manner to form a conveyor system for supporting and

conveying objects on both sides.

FIG. 2 is presented in a way to illustrates the conveyor assembly 200 in an

exploded view 212, an assembled view 214 with a cover ring 220, an assembled view

216 without the cover ring 220, and a fully assembled view 208. Both assembled

20 views 214 and 216 are presented without the rollers 206. The fully assembled view
208 shows two rollers 206 that are already assembled on the rail 202 and ready to

convey object accordingly.



10FIG 2 illustrates a perspective view of a conveyor assenbly 200 in
accordance with an enbodi nent of the present invention. The conveyor
assenbly 200 conprises a rail 202, a plurality of rollers 206 and
correspondi ng nunber of notors 204 for the rollers. For sinplicity, only
one rail 202 is provided and described herein. It is understood to a
skill ed person that, when desire, another rail may be 15required in a
mrroring nand@?sﬁbm¥6?H%d“@hﬁ%@?ﬁ%“@}%@éﬁﬂ@o? ﬁ@ﬁﬁ@ﬁ@ﬁ%gﬁﬁﬁdﬂb@ﬁQeylng
obj ects on both sides. FIG 2 is presented in a way to illustrates
t he convdydheraosenitsya @OOng shadir2 08x i ddedhont piwi2d 209, anhrasglehdik 863 vhew 214
with a cover ring 220, an assenbled view 216 w thout the cover ring 220,

and a fulthy rasz@Eyhhecowt ews 206, a Balkcb/asseibed @nibensan2iz andne16 are
presented without the rollers 206. The fully assenbl ed view 208 shows two

rollers 206wt ﬁﬁ@c@viﬁﬁ%sﬁﬁﬁ?@hb ‘?Qac@iﬂ)t&ih@ﬂﬁ EE‘I'lc " g;% ﬁﬂq}té acﬁilyi b0 Convey

obj ect accordingly. shown 1 n"the exploded view FIG 2,

e CanveiphopticliL 290, ot e RORLaeh o G 8l A y

al i gnrent “profi
220, a sp 206. The

222 fas ni ng an, 224 and the roller
conveyor é‘ér%lai))gggﬁg ‘?"’é“’éi{'] feed W}%Oltﬁ:@ e Grotpdraperadiangly dhes 5 rail
202 on one side and the roIIer 206 fitted on the other side of the rai
202. The el idiiving fialf 208208rdteeextiendégntanorelle 208t isrdefinad amhedntbe or 204
operationally drives the driving shaft 208 to rotate. The alignnent profile
209 i s defivimedshaft@d8datches eweinplifigd shat@ 208is @andalasisiex eipliaf padoin FI G 2,
it is asmll rising circular platformaround the driving shall. 10The
through ﬁﬁh@dZﬂﬁdmﬁnggﬂﬂmed on the rail 202 for receiving the notor 204. It
is sized to fit with the alignnent profile 209 so that the notor 204 can be
appropriately guided for fitting and aligning on the rail 202. Wen the

mot or204 is fi'h@tﬁ‘éu?l?ﬂoi@'lbﬂ%%ﬁﬂ@d bR ehe! @) bOZ@(ﬁﬂcé ng{ﬂc\ﬂl&gt shafy 208

extends through the tThrough hole and projecte ther side of t he

rail 20219% J%HOW] [’I n ttpethgs %ﬁgllcgtd p\ilcl)[elc 209 so that the motor 204 can be

appropriately guided for fitting and aligning on the rail 202, When the motor 204 is
fitted and aligned on the rail 202, the driving shaft 208 extends through the through
hole and projected on the other side of the rail 202 as shown in the assembled view

15 216.

The spacer/stopper 222 is further provided for fitting through by the driving
shaft 208. The rollers 206 are typical rollers for conveyors well known in the art,
Bach roller 206 are directly attached to the respective driving shaft 208 such that the
driving shaft 208 directly drives the rollers 206 to rotate about the shaft’s axis. It is

20 desired that the roller 206 has no direct physical contact with the rail 202 but in a
close proximity thereto. A fastening means may further used to secure the roller 206
on the driving shaft 208. The spacer/stopper 222 may be used as spacer or stopper to

keep the roller 206 a close proximity to the rail 202,



15216. The spacer/stopper 222 is further provided for fitting through
by the driving shaft 208. The rollers 206 are typical rollers for conveyors
well known in the art. Each roller 206 are directly attached to the
respective driving shaft 208 such thét the driving shaft 208 directly
drives the rollers 206 to rotate about the shaft's axis. It is 20 desired
that the roller 206 has no direct physical contact with the rail 202 but in
a close proxi it 0t KeweEs ondasipad tthei Wy nressns invayiicoust tlee apgléadbicofosecur e t he
roller 206 on the driving shaft 208. The spacer/stopper 222 nay be used as
spacer oriodrppharare ok depert he tholnh@or, 2@6cla acd aise kpowniasi gaysito ot hélerai | 202.
6 It is of course understood that the present invention is also

appl i cablrelidror Attabhgrthedchalicrabe meUrided Memoly, thh@fd*@?@rsmthqtb yabg al so
known as passive or idle rollers. Al though these rollers are not driven by
mot or tn@m@egdﬁm iyﬁmbu& i 09 %Lgsllgﬁymgﬁ 9@3;15 gles as there are
novi ng parts, such as rollers, bearings e cover ng 220 i s adapted
with a circunference to fit to the through hol e 203 as shown in the

assenil ed V|ewq§;énmlgg%ggyg’a g?g‘%gba 1ann%Hm_ Fr defhnﬁp?qumﬁft_hole

221 for allow ng t ving s 0 ex @sired

that the af t hole 21 IS ed t ow t he shaf o rotate freely

wi t hout &ﬁgaaﬁ%? §m8¥“$ﬂf¥FV%$% CL@3°¢Wbﬁ8¥gﬁéﬂkoﬁﬁﬁmﬁdvgpmiﬁng 220 is
made of apy knomn antl-sta ic 10 material or electrostatic discharge
naterlalSE@EPW§29ﬂ@@‘ﬂkﬁwé%ﬂméh§@ﬂb@M§@W8ﬁa@éﬁhéﬂnhaﬁln@l%@%usddmtc agent .
Al so preferably, the cover ring 220 is also provided with a thickness

wher eby wveshafttholes2liis sieed tomlloowibe shafetot otaouigéelh olitoR0By didruftiss ar ¢l osed
proxinmty to the alignnment profile 209 |eaving a very small space/gap 223

bet ween tiherfakh@emenici@nisl] ke 20&rame; 2he i§oM&ie bf Rby a@@wnv‘}ﬁ'lﬁﬂsﬁlh@ not or
204 is nounted on 15the rail 202. For exanple, the very small gap 223

bet wagn hﬁ%‘exﬁﬂ)\é?Ql&lx@ﬁat@@s&lﬁ?&@gﬁtcﬁlaﬂgy cRerjel thl%h &g l?e %1 ﬁﬁtc?mplnm

0. 50mM lustrates a cross sectional view o e conveyor

nbl -], A, ,As, d
Ziiimi%ﬁgg%ﬂm fa%flﬁcé\%? B i 25\9%41&"%2%@%%&108% RGN e ut "t he
rail 202, T
thicl mess wlhg;e

hcg it 1s htlcd to cover the through hole 203, it has a closed
proximity to the alignment profile 209 leaving a very small space/gap 223 between
the alignment profile 209 and the cover ring 220, when the motor 204 is mounted on

15 the rail 202. For example, the very small gap 223 between the cover ring and the

shaft may be maintained between 0.01mm ~ 0.50mim.

F1G. 3 illustrates a cross sectional view of the conveyor assembly 200 of FIG,

2 across A-A. As described above, when the conveyor assembly 200 is properly
assembled, motor 204 is mounted on one side of the rail 202, The alignment profile

20 209 provides an alignment guide to the motor 204 to mount on the rail 202
appropriately. When the motor is mounted on the rail 202, the driving shaft 208
extends through the through hole of the rail 202 to the other side of the rail 202. The

cover ring 220 is fitted to cover the through hole. The roller 206 is fastened on the



20 209 provides an alignment guide to the notor 204 to nmount on the rail
202 appropriately. Wien the notor is nounted on the rail 202, the driving
shaft 208 extends through the through hole of the rail 202 to the other
side of the rail 202. The cover ring7220 is fitted to cover the through
hole. The roller 206 is fastened on the 7 driving shaft 208 through the
fasteni ng nmean 224. When t he conveyor assenbly 200 is assenbled, a
gap 250 i&ivdes $he08<hinueh thedestabnemen 3. 220 and the al i gnment profile 209
of the notor 204. Preferably, the gap 250 is relatively bigger than the
very small gap 223. Such provision space of the 5 gap 250 with a
differential iWhpr&wsupnecyoelasseinbly 2W ishescegapsl, 228p RED psddfimet happicng  of
potential discharge particles. Accordingly, particles discharged fromthe
not or  204hwvkcbierbingt 2Hppedihad dibhmfcithgo GRMMSEr BPeiabi Dnal Piterdagomdi ngl y,

t he mai ntenance can be easily carried out by renoving the cover ring 220.

I n an al tepNEHiYRL hi 0B thanl the b St i pl.e-tko I g piLNg 220 by
10 fabrica i ng theﬁwgwl%(g tl\}\jlmtﬁﬁb l(\)/(rglllygl}‘(a zdﬁia%peztzﬁ'rgg{gﬁb%g?sg@ %{g?g%trhg catered
for the driw shaf 1.~208.10_ 90, 1 hrol to the ot side for fitting with
the r tgl I grdgfﬂsllaﬁmzlggh&lg%%&f%uurl ??S%LH? Igl%gves?odg“‘cfﬂfdpf Egﬁ P&fpﬁ 1B §3PP'8¢ f ecei vi ng
t he notor_ 204 still require toq. provide a channel for adapting the

al i gnmentpoﬁ; 18??&%‘31% B‘B“i?[%%lt APﬁ‘ngﬁ[yorpa‘étﬂfjség??%ﬁ'éef)rf’ES’ﬁ}éFl}eyma‘IOF &ﬂéd when
mounted on the rail 202. Preferably, the channel is nade 15 slightly
deeper r eéviHthovieapped prithimiegiap 2580 apbetianallynndacordinglyi the; msotehdrat cangap or
space is define between the notor and the rail. Such gap or space is shown
to be ablbe chglyefafest o dyycrootihedie coveritria@20he particles di scharged fromthe
notor 204; mainly through the shaft hole of the notor. The present

i nvention provides a solution for clean room conveyor system In 20
particul ar, the apresentive RUSBLInQMALPE Qs)/F@ls%&)l@ (S aRdil (BaRoReLMREM( hg ot or
and the rail right beyond shaft hole of the notor to collect and trap

G sonsapsemaniy s Tyt il o ol Soctog, g7 Gl
rollers. s(e rﬁhi t%”&& ltXrouQﬁlrtE)i 1?1!: Sngelss af%)re c‘liittih{]g tw@t% Hl%t %Eleyg. | IIn such
configuration, the side of the rail 202 for receiving the motor 204 may still require to
provide a channel for adapting the alignment profile 209 so that the motor 204 can be
properly aligned when mounted on the rail 202, Preferably, the channel is made
15 slightly deeper relative to the height of the alignment profile; so that a gap or space is
define between the motor and the rail. Such gap or space is shown to be able to
effectively collect or trap the particles discharged from the motor 204; mainly through

the shaft hole of the motor.

The present invention provides a solution for clean room conveyor system. In

20 particular, the present invention provides a small gap between the motor and the rail
right beyond shaft hole of the motor to collect and trap discharged particles. The shaf

hole is a small opening on the motor adapted for the driving shaft to extend out from

the motor to drive the rollers. Operationally, particles generated in the motor will



8 discharge fromthe small opening. The gap or spaces is a relatively
sinmpl e solution for collecting and trapping the discharged particles. The
conveyor configured in accordance with the present invention is able to
meet a cleanliness performance in a 8l ean roomup to 180146444 1804 0.1m 10
counts. 5The above description illustrates various enbodi nents of the

pr esent HPﬁZntlo along with exanpl es of how aspects of the present

i nvent i orf RSSO AP TBHE QRN Mée EHEET PhascemioliatiEply Simalgeobsien
described and illustrated it is understood that many charges,

modi f i catfporsllediaeiati wanpign thec disthianakli pnscleherldofconoulod doafipmde iho t he
present invention wthout departing fromthe scope of the present

i nvent i oraccdidenceWitlabevecexaimpbeson rbRdioneat: 9, cldanghdsy phionsacenat i cs, and
drawi ngs shoul d not be deened to be the only enbodi nents, and are presented
to illustgaheosMepfb &30 hidustiyisandy, %M%@tcﬁgﬁ% of the present invention as
defined by the foFIomnng cl ai nms: . A conveyor assenbly having a
rail having a plurality of holes along |ts Iength a plurality of notors
attached on t mt Qr

through the ho §§@bbe SEH% nﬁg %%vg % §$§5§§¥g§§%ﬁ (FEQJHF@ the driving

shaft, the 5cony ssenmbly co CL§l N
along oy anmplcs Fhowyaspecqp %hc, &esem invention may be implemented.

While specific embodiments have been described and illustrated it is understood that
many charges, modifications, variations and combinations thereof could be made to
the present invention without departing from the scope of the present invention. The
10 above examples, embodiments, instructions semantics, and drawings should not be
deemed to be the only embodiments, and are presented to iliustrate the flexibility and

advantages of the present invention as defined by the following claims:



a gap defined between the notor and the rail, whereby the gap is adapted
for collecting and trapping particles dlscharged fromthe notor.

The conveyor assenbly according to claim1, further conprising a cover rlng
for covering the holes while allowing the driving shaft to extend there

t hrough, 10wherein the gap is fornmed between the cover ring and the notor.
3. The conveyor assenbly according to claim1, wherein the notor further
conpri se Mﬁignnent profile around the driving shaft adapted for
aligning the notor to attach on the rail, wherein the gap is defined
between the alignment profile and the rail. 154. The conveyor assenbly
accordi ng t o chavumeyer aae8ly hahiog eirail binengelpbsalan of heles alichg és dengilzed to fit
with the alignnment profile to align the notor to attach on the rail, and
the covera plungty sf sbredat@héd tn theerahalieh a Whietnghyat: e (gaRoios ck@hdmpet ween
the cover ring and the alignment profile. 5. The conveyor assenbly

accor di nghioQge hid E'&ltl,s aWﬂedr ﬁ['u[hlfft)hgl Q@rféié for c%ﬁﬁ@&llng't@hitlc 89%%%5% al; openi ng
on the notor where t rIV|ngsat of the notor Is exten her e

t hr ough. ﬁ ? &Q% yor according to claim2, wherein the cover
ring |s ma.\g)cymdsgmbi lﬁb atic material or electrostatic di schar ge

mat eri al .

a gap defined between the motor and the rail, whereby the gap is adapted for

collecting and trapping particles discharged from the motor.

2. The conveyor assembly according to claim 1, further comprising a cover ring
for covering the holes while allowing the driving shaft to extend there through,

10 wherein the gap is formed between the cover ring and the motor.

3. The conveyor assembly according to claim 1, wherein the motor further
comprises an alignment profile around the driving shaft adapted for aligning the
motor to attach on the rail, wherein the gap is defined between the alignment profile

and the rail.

15 4, The conveyor assembly according to claims [ and 3, wherein the holes on the
vail are sized to fit with the alignment profile to align the motor to attach on the rail,
and the cover ring is sized to fit the hole, whereby the gap is form between the cover

ring and the alignment profile.

5. The conveyor assembly according to claim 1, wherein the gap is formed right
20 beyond an opening on the motor where the driving shaft of the motor is extended

there through.



7. The conveyor according to claim1l, wherein the gap is relatively |arger
than a gap/ space between the driving shaft and the hole on the rail. 58.
The conveyor according to claim7, wherein the cap/space between the
driving shaft and the hole on the rall is in the range of about
0. 01lmm 0. 05mM 9. The conveyor according to anyone of the preceding
clains, adapted to neet a cleanliness perfornance in a clean room under
| SOL4644- 1 ?sédwcﬁ%‘womcwéﬂﬁgéo claim 2, whenpn thg coyeieiing isnpadgdapelednf or t he
conveyor assenbly in accordance with any one of 10the preceding cl ai ns.

anti-static material or electrostatic discharge material.

7. The conveyor according to claim 1, wherein the gap is relatively larger than a

gap/space between the driving shaft and the hole on the rail.

5 8. The conveyor according to claim 7, wherein the cap/space between the driving

shaft and the hole on the rail is in the range of about 0.01mm-0.05mm.

9. The conveyor according to anyone of the preceding claims, adapted to meet a

cleanliness performance in a clean room under 1ISO14644-1 1SO4 0.1pum 10 counts.

10. A cover ring adapted for the conveyor assembly in accordance with any one of

10 the preceding claims.



