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WD 2006/ 038881 PCT/ SG2004/ 000326
11111112111111111711211211111111111111111111 Conveyor

wOEYBE/e58s81159159" Field of Invention: The 'nVQR?W§EMm4mmB2(

pertains to a drive chain nmechanismfor 5 ov
sl at conveyors / carousels of closed |oop or

porti ons. The dlfve chain I'oop i I ocat al ang oo UGN
usi ng gui de wheels at @&, centl E@' kr Ack, between two *159159%
supporting | oad wheel s runnlng on the parallel rails.

10 The drive chain loop is the main joining and

driving conponent dfitht ®énvEySREHWE f and is
constructed using either 2-dinensional (2D) chain

link assenblies or 3 dinensional (3D) curve chain

link assenblies based on the type of conveyor i.e,
@bﬁvey@ve%ay¢mgP@MQpﬂnﬂlzghtal QBlvarvényZDmﬂﬂhaﬁgsm for

both hori zontal and. vertical
e S AR B Sur SRt REC Ve (o 1oop o
FeetvUSlRatent Nopd, 4041063 anskB, 0k 0tht &N and inclined
over | appi ng slat conveyor with chain pltc adj ust nent
BSFRgO8Ecent PEc IEthaitem s kP@in. 1Thedse nand guided

Abonks gl adesigned 40 gcatar Iy oMe Shal CORYENOLR  two
havi ng horizontal curves only. For multi-Tevel t
eoppeyorsgwhi chd havesd s Z&mmgmngatcmt rtfhd epelral lel rails.

ﬁéffe ences th v?rtlcal curves as

ri zZontar Sutvk §°%ForhTa F88p,m%l§epﬂaf%la{13é“9€ yp&d ofiriving

ebapBneesi o itheUsethas Gt t edsken rPatrenti Nocofs ©BcP84- using
Al'so, this chain design Is not truly nulti-directional _
ggther 2-dimensional = (2D) chain "link assemblies or 3-

dimensional (3D) curve chain link assemblies based on the

type of conveyor i1i.e, c<conveyor having only horizontal
curves (2D chains) or conveyor having both horizontal and

vertical curves (3D chains).
Background of the Invention

From US Patent No 5,407,061 and 5,667,054, an overlapping
slat conveyor with chain pitch adjustment using eccentric
mechanism is known. These chain blocks are designed to
cater for 1level slat comveyors having horizontal curves
only. For multi-level slat conveyors which have ¢to
negotiate the level differences with vertical curves as
well as horizontal curves to form a loop, a separate type
of chain design is used as cited in Patent No. 5,667,054.
Also, this chain design is not truly multi-directional as
the center of pivot axis of horizontal curve and vertical

curve are not at the same point.
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the center of pivot axis of horizontal curve and
vertical 30 curve are not at the sane point.

wd Jobbdgkdd TTITITTITITITI GOD002* WO 2006/ 03888 %5G2004/000326

PCT/ SG2004/ 000326 In a plant having both |evel as

well as nulti-level slat conveyors, usage of

different type of chain blocks increases the

inventory parts. 5 Also, the usage of slat conveyor
havEngleot-h Heoringprivath QQVQEIESayalﬂdaauﬂwiﬁﬁt ofsl slat

IS not possible with v bl e ch n _design r
?nYﬁ§O$HVenP?8ﬁeloofheCﬁﬁggéﬁi |n3§ﬂ%|on %rOV|%FHHa%10CkS
cARYeY8EsSYyBtemhvenaprispagta . first pin (18); a first

link block (11) carrying the first pin (18) ; a first

of fset bushing (17) on the first pin (18);and a

second |ink block (11) carrying the first offset

QY?EanI&;Zasaége secong |} BKVé%Oplg%%lE Lpdmyahhbeizontal

respect to the first |nk upon
tot atvedn ohsthenﬁumﬂedﬁfgmﬂtﬂnnﬁurgﬁ(]ﬁ@tmnPhSSlble with
resgi he second link block (11). Brief

Fé@?oﬁ 8f "'t HE°BPFAwWi ngs 20 For a nore conplete
under st andi ng of the present invention and the
advant ages thereof, reference will now be nmade to a
conveyor dlagrannatlcally illustrated in the
acconpanyi ng fi guFeemary @i the 3pvention

The present invention provides a conveyor  system
comprising a first pin (18); a first 1link block (11)
carrying the first pin (18); a first offset bushing (17)
on the first pin (18);and &a second 1link block (11)
carrying the first offset bushing (17), the second 1link
block (11) movable with respect to the first 1link block
(11) upon rotation of the first offset bushing (17) with

respect to the second link block (11).

Brief Description of the Drawings

For a more complete understanding of the present
invention and the advantages thereof, reference will now
be made to a conveyor diagrammatically illustrated in the

accompanying figures, in which:

Fig. 1 is an isometric view of a part of a flat plane

type overlapping slat conveyor / carousel;
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Fig. 1 is an isonetric view of a part of a flat plane
type overl appi ng sl at conveyor / carousel; 2 WO

woR604338881 PCT/ SG2004/ 000326 Fig. 2 is an i ﬁﬁﬁbMBZG
g

view of a part of an inclined plane type overlappin

sl at conveyor / carousel; Fig. 3 is a view of an oval
shaped inclined carousel 5 loop; Fig. 4 is a view of

a continuous loop running at different levels with

coriex 2ans cencavecmet vee sediewonst of paftatbcanquUselsl ineg

I 9. is.a sectional view of a.flat plane
]crglr%tege‘ifpé F g€ st gt vey e Of careweel ned
pl ane carousel; 15 Fig. 7 is a sectional view of the
2-di nensional (2D) curve chain assenbly; Fig. 8 is an
k§onetric,viem1illustrating the assenbly of the 2D
e chat®h; 20V FY. F i ansextd lonahaviedw dfict hreedi ddheusel

afdszet bush for 2D curve chain; Fig. 10 is an
illustration of howto vary the chain 25 pitch; 3 WO
2006/ 038881 PCT/ S&200-4/000326 Fig. 11 is an
illustration of howto pre-tension the <chain is

hi eved; : :
%9@\ Q0 is a view of a continuous loop running at
different levels with convex and concave curve sections

of a flat carousel:;
Fig. 5 is a sectional view of a flat plane carousel;
Fig. 6 is a sectional view of a inclined plane carousel;

Fig. 7 is a sectional view of the 2-dimensional (2D)

curve chain assembly;

Fig. 8 is an isometric view illustrating the assembly of

the 2D curve chain;

Fig. 9 is sectional view of the middle offset bush for 2D

curve chain;

Fig. 10 is an illustration of how fo vary the chain

pitch;
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Fig. 12 is a sectional view of the 3-dinensional (3D)
5 curve chain assenbly; Fig. 13 is an isonetric view

wd iobyg,jsgﬁ_ti ng the assenbly of the 3D curve CWT%G%QMOOOQG
S

Fig. 14 is sectional view of the mddle offset bu
for 3D curve chain; and Fig. 15 is illustration of
extend of 3D curve chain novenents in nmulti
directions. 15 Detailed description of the invention
Ret@errildg €6 RugsilflumtdaZicrhené ilsowShownpacpachs0bn the
achgﬁpv%/ogcg%gtg@ used as an overl appi ng sl at
conveyor / Yuggage carousel 1 as enployed in
commercial airports. Carousel 1 can be a flat plane
conveyor as shown in Fig. 1 or an inclined plane
%pnveygr as shown in Fig. 2 running in a continuous
I'o5h f OFI oWif NG aSTGF V&Rt r xvel  pht hdesd gaedehsionhe (3D)
| ayard éﬁaiﬂmhgggﬁgfylar 25 installation. For exanple,
a conmon | ayout of luggage carousels is oval shaped,
a typical arrangenent is shown in Fig. 3. 4 WO
2006/ 038881 PCT/ SG2004/ 000326 The present invented

i gn 4 s: equal suited to carousels including both
gg%%egjgﬁﬁgd%ﬁcg%%mgéﬁf?oﬁ%e%fli?PﬁGEPtéggméPﬁ assembly of
rednenizmy catrvauldhaidrevel s in a continuous | oop as shown
in Fig. 4. For exanple, when the carousel 5 has to be
| ayout out at areas having different floor

Fig. 14 1is sectionel view of the middle offset bush for

3D curve chain; and

Fig. 15 is illustration of extend of 3D curve chain

movements in multi directions.

Detailed description of the invention

Referring to Figs. 1 and 2, there is- shown a part of a
conveyor system used as an overlapping slat conveyor [/
luggage carousel 1 as employed in commercial airports.
Carousel 1 can be a flat plane conveyor as shown in Fig.
1 or an inclined plane conveyor as shown in Fig. 2
running in a continuous loop following a curved travel
path designed for the layout of the particular
installation. For example, a common layout of luggage

carousels is oval shaped, a typical arrangement is shown

in Fig. 3.
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level s (e.g., apron area, bag claimarea) or when the
carousel has to be routed near roof |evels by hanging

wERRde/03¥egot | ati ng buil di ng beam depths, a multi-|evel

design of the carousel becomes a necessity. Fff§SC2004/000326
present invented 10 chain assenbly will neet these

mul ti-level carousels requirements. Also, removal of

bags by passengers fromthe flat carousel is easier

Then tgrsdmom anvenckdnedicsircpusels  bogHQweversyihes  to

increase in b | ze nowadays restricts the uUse of
FﬁgPuggﬁéuéﬁFggﬁfl%%gﬁgﬁg(ﬂQﬂWﬁ%H@%ﬁc§ﬁ§F@§ﬂ|ﬁF§Q%mﬁs of
passengels meagh 49 fﬁ}ﬁlﬂ@sa@nrguffq —eif%(Yeﬁg’ inpgngbpll:ri]guous
the flat and incline in & carousel w elp’in

ABPPng<al $hdyags ino Fdme si deFdor ezaspleenonain of hdagsrousel

. d to_achieve this possibility,
e LS " HE T PAVPebt 1 Bhal haPRCaScambIyRs  hagimreed | bloor

bevased (angl. ! hepirdvwent €6k Chajag a§§§ﬂp|%1%%§ig€rgﬁg&%{ the

this requirement also. 25 Referring to Figs. .
@FBH?@E Pagofksi fiss wuted gwdeseil i efisisuay phagang and
i ashats v, el ined or flat . :

P aoaua bag iy doe ol R iliner murht hevel  desion

penbirable ratisadh e domeanch sttpmzrstieqa .b%rr}@e 3%@?%«;5 : V€vented
feel slat s ort .nenber 3 arrange or rave

S otiRd %S??S%Elede‘f’?ﬂgd BY°h stPpdftiRgltiahevel stagusels

seppoOremargbers 3 are respectively attached to link 5

WO 2006/ 038881 PCT/ SG2004/ 000326 bl ocks in chain 2

maki ng up a continuous |link block chain

Also, removal of bags by passengers from the flat
carousel 1is easier than that from an inclined carousel.
However, the increase in bag size nowadays restricts the
use of flat carousels at baggage claim area considering
the passenger reach to the bags and safety. So,
combining the flat and incline in a carousel will help in
moving all.bags to one side for easy removal of bags by
passenger. In order to achieve this possibility, a true
multidirectional chain assembly is required to be used
and the invented chain assembly design meets this

reguirement also.

Referring to Figs. 1 and 2, Carousel 1 consists of a
series of individual planar rubber slats 4 forming an
inclined or flat luggage-bearing deck, and each rubber
slat 4 1is removable attached to and supported by a
respective steel slat support member 3 arranged for
travel around a track defined by a supporting frame 5.

Slat support members 3 are respectively attached to link
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assembly, which is constrained to travel around a
raceway 6 defined in franes 5. Chain 2 is driven by a

W(Hoioc?/wsgﬂ type drive unit disposed within theﬁ’éfi%oﬁoooszc
e .

I'na straight 5 drive unit section of carous

Referring to Figs. 5 and 6, Frane 5 is built up froma
nmodul ar systemof mld steel profiles, cross plates
and side frame plates, all parts bolted together to

F{le_desa 10 enaphetenbrameyonk af contangltys cumjed ek chain
rive unit sections. Support elenments far frane.5 ar
Proviied: wrBhch adf usibt e 3 ot ngs ?rﬁﬁelwﬁﬁo%%gl%SE ceway
éhgeffﬂgﬁ duy Gy eeti oncgadnt 0 ned ndaitehh®y a friction
carousel at the appropriate height. Once carousel 1 _
iwpé ndt aveednt hedf smmsmst Kwbihthet DS fasdiengeri’ieSteaiaht
itted with_steel cover panels, fubber bunpers and

iﬁ%ﬁ?pT%%Es?emﬁ%?étoﬁh&%%%ﬁf%;m osed by the carousel

can be covered with an infill deck, if desired. Each

sl at support 3 is supported by two outer |oad wheels
20 8 running on lateral rails provide

. _ by franme 5.
TREprsias tSugpsrt- i S ittt Bd By WY gf lsﬁa?uggbpélﬂ from a
‘%&?tﬂ %31_tscte% Sespecitd verene frdheldd pkcklbeekplldes and
0 e chain 2, each link block 11 nounted to fl oat
s hdeerfraale rataney, 6 oyl weaws oboatgdi deovdidetr 160 form a
Race 6 Ls rovi,ded_ by 25. pair of. I g - ;
p?%?¥€£§ rtﬁﬁﬁ%ﬁf%ﬁouﬁﬂ t%&?%ﬁé##é %%ﬁ%%ﬁ 6%%%a95&g§ unat
deapdomsl deg i dritan®l Smefrt g. fohrafdantd 5 &re provided with
illustrates nmore clearly the floating nature of __the .
sAAIAt 2bAROAGW-EH Sgui dé PWRIEIE A0t Pn 1ENE & ddtaf™ 2B WHHE 19
éQQQéQ%ﬁS%%JDCE% 3%991%/?1(19103&% carousel at the appropriate
height. Once carousel 1 is installed the framework on the
passenger side is fitted with steel cover panels, rubber
bumpers and kick plates, whilst the area enclosed by the

carousel can be covered with an infill deck, if desired.

Each slat support 3 is supported by two outer load wheels
8 running on lateral rails provided by frame 5. Each slat
support is mounted by way of slat support bracket 9 to a
respective one of the link blocks 11 of the chain 2, each
link block 11 mounted to float in central raceway 6 by
means of a guide wheel 10. Raceway 6 1is provided by a
pair of steel rail profiles running around the entire
length of carousel 1 and welded to frame 5. Fig. 5 and
Fig. 6 illustrates more clearly the floating nature of

the chain 2 along with guide wheel 10 in the raceway.
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Figs.7 and 8 shows the conponents of 2D chain |ink
assenbly while Figs. 12 and 13 shows the conponents of

wodds/6Redn |1 i nk assenbly in nore detail. Chai rpc2[,§(§2004/000326

made up of a series of identical Iightweight die-cast
alum num 5 alloy link blocks 11, interlinked by pin
assenblies. Each slat support bracket g S sec?rglyt

- t respective link block 11 by way of bolts
gg'srﬁg fﬁ%gugh S RHSbOFPehoFQQPQEePESth%fbl_ k.chajign  link
Eectenitiink vwilidek dilgd eafurgsqar bi éﬁbwgr‘@h@%tdmg;%n]e%t%”%f 3D
a second end portion 14, provided wth verti al
tHP0dyht 1 Hbr 88548 AY émd Msora | datddl whi [Ghaeind poiti eade up
io¥ | jded Wit cawity .15 to.acco dat e _ ,
§§;c§af$§g¥§gs?5n§' 6§T§uf%tééﬁét8F?§é% gggﬁr%aﬁﬁsﬁ#MElnum
EL1ophd frik 11 dcsenidl portit enl pﬁk@aeggﬂ plénbla%%?érrﬁsll i%%s. Each
a-c | ement ar it wth the second end portion o
tﬁwlé‘%ggx ‘"‘EPI?%% Bt;| ERCHEET  \thi | 5% aPEeWrsg Y otedumred  to  a

ti vabauitn |t r{ical, S ' t hrough
Bor 3 16 ‘and 17 when ol {gned. e PTRISUGR bared Phigrouan
bHEv P@e tt helgisvae poi s fdodkhe, 20 articul ation of

the links of chain 2 as it follows its curved path

around the carousel. In assenbly, each pair of

successive link blocks 11 is joined by neans of a

Bpeti dlink designed vesatoabs penri8s:2%f fBidiStepd ang a
runni ng through aligned through bores 15; 17. Bottom
gnaong %%%yéggFHéﬁb Bdshi pEC199add 2k tpr oveirdecad | brough

beeti ons beas i Rgdf Opor-etahi on aboyt pin 18. Bottom .
bushi ng 19 is retai%gd by guiée_mhee? fﬁ,\Mﬁ?ﬁ1l%?_ 1S
RBOKEBEY OWERE nar r owed tyowerS exta endt yomhohBie 18spbdially
designed polyurethane offset middle bushing 17. The first

end portion of cne link block 11 has a complementary fit
with the second end portion of the next 1link block 11,
whilst allowing rotational movement about the -vertical
axis passing through bores 16 and 17 when aligned. The
through bores thus provide the pivot points for the
articulation of the links of chain 2 as it follows its

curved path around the carousel.

In assembly, each pair of successive 1link blocks 11 1is
joined by means of a specially designed vertical pin 18
of mild steel running through aligned through bores 15;
17. Bottom and top polyurethane bushing 19 and 20 provide
a low friction bearing for rotation about pin 18. Bottom
bushing 19 i1is retained by guide wheel 10, which is
mounted to the narrowed lower extremity of pin 18 via
bearing 21 and retained in place by means of locknut 22.

Top bushing 20 is retained by way of locknut 23. Facility
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30 bearihg 21 and retained in place by means of
| ocknut 22. Top bushing 20 is retained by way of

: 23. Facility 7 WO 2006/038881 PCT/SG2004/000326
w2y

04/000326 to hold the pin 18 in place” Using
spanner while tightening the |ocknut 23 is provided
in the pin 18 design for easy assenbly of |ink bl ocks
11. 5 Fig. 9 shows in detail the design of offset
ricddlre 1busttherg p7Zp whasse ﬁesi@amabﬂ;fQSngncg@aaaeQrdwhile
ecrease of hain 2 pitches by the offset anount and
|1§6‘%§ﬂ+6’|9e tg&ns%%ﬁﬁtofz%hel%hé’irr?vzd&@ri A aklkenin 18
deeite oni ealsy beyRddiA O 1Fig, phQ shows, how the
variation in chain pitch length is achieved by sinply
placing the mddl e offset bushing 17 in different
orientation inside the cavity 15 of the link block

igi; . 15¢Fi expl aj e tensi oning effect achieved
aﬁgfe 9as§2ﬁ%%inggth%g??%g Hﬁggkél * uefyﬁe? tset  middle
bngagenent? ofwhconi dakigur kacelpsovirdetdde phbR d8crease of

inside the conical bore 17A provided in mddle offset
58‘5?1%9‘5 1Plt/£2’etsnebpﬁ nt58 1 fsiftter §mPRE N ddf e iFsesimple

bushiiBgidg foromrhel ems g4r bnguassentldend g didk. Bl agkcai
S

11 with offset bushing 17 whose “bore centerline |
pareed’fn to align with the center line of the bore
16 of the other adjacent link block 11. Thus the
chain 2 is tensioned after changing the chain

Fig. 10 shows how the variation in chain pitch length is
achieved by simply placing the middle offset bushing 17

in different orientation inside the cavity 15 of the link

block 11.

Fig. 11 explains the tensioning effect achieved while
assembling the 1link blocks 11 due the engagement of
conical surface provided in pin 18 inside the conical
bore 17A provided in middle offset bushing 17. As the pin
18 enters the middle offset bushing 17 from below during
assembly, the link block 11 with offset bushing 17 whose
bore centerline is pulled in to align with the center
line of the bore 16 of the other adjacent link block 11.
Thus the chain 2 is tensioned after changing the chain
pitch to take care of chain elongation problems i.e., the

take-up requirement.

The steps to be carried out to adjust the chain pitch are

as follows:
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25 pitch to take care of chain elongation problens
i.e., the take-up requirenent. The steps to be

|
RN out to adjust the chain pitch are a ’
Wogﬂvb%gdal 038881 PCT/ SG2004/ 000326 1. Loose%ggz#zgwm“”

Renmove the | ocknut 23. 2. Pull down the pin 18 al ong

W th assenbl ed bottom bushing 19 and gui de wheel 10

and release the pin connection. 5 3. Rotate the

lrel ehsedehi akdbRewkvel tdiedéwaysuto 26r-i ng the end

portion 13 out of chain 2 centreline. 4. Reorient the
2m ddPeldf f&sin buslel nginnsiéleafibagcavitly aEsenfbltdie bottom

rel eased. link block 11 .in order_tq change_ the pitgh. .
10 5%“ fﬁ?ejﬁhcﬁnghé’ aRSF i nk %l fTEFSSﬁrPﬁgf pin
it 1 BonhkReisgh.chain 2 centreline. 6. Assenble the pin
connection by inserting the pin 18 from bottom and

31,0ckikBgat b WiHeh Jocddultg 23 npsprakkeady exlainedco bring
above, the conical portion of the 15 pin 18 and

bushithg &ndwpbirtppovildeorgquifr edaitedsicemitngléffect on
the chain 2. By way of exanple, if the set chain pitch
4(.t heRseparati ahe ofiddie cemisrt imeshimgy oughi doregelbavity

and 16 of. the chajn 20 block) .is 248mm_and,the

offség SFlﬁQﬁﬂ¥§1ﬁﬁﬁﬁ%g?i?ﬁiélﬁcﬁml%lﬁ?zﬁﬂ?Eﬁ pPt change
of atghapncbhock (distance between adjacent pin
centerlines) can be adjusted to 250mm or 246

—

5. Rotate back the release link block 11 tc bring it in

line of chain 2 centreline.

6. Assemble the pin connection by inserting the pin 18
from bottom and locking it with locknut 23. As
already explained above, the conical portion of the
pin 18 and Dbushing 17 will provide reqgquired

tensioning effect on the chain 2.

By way of example, if the set chain pitch (the separation
of the centerlines through bores 15 and 16 of the chain
block) is 248mm, and the offset of middle bushing 17 is 2
mm, the actual pitch ©f a chain block (distance between
adjacent pin centerlines) can be adjusted to 250mm or 246
mm, thus adjusting the overall length of the chain 1in
order to tension it. Multiplied over the length of the
chain this provides a sufficient range of adjustment to
take into account installation tolerance, initial
tensioning, and all adjustments needed to allow for
elongation during the design life of the chain. Chain
tensioning is rarely required due to the low wear of the

assembly, and can be done easily as explained above.
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mm thus adjusting the overall length of the chain in
order to tension it. Miultiplied over the length of the

L this provides a sufficient range of
. , " PCT/SG2004/000326
@s %Qnt to take into account installation Cl/SG2 0326

tolerance, initial tensioning, and all adjustnents
needed to allow for elongation during the design life
of the chain. Chain tensioning is rarely required due
to the Il ow wear of the 30 assenbly, and can be done
easi |y as expl ai ned above. 9 WO 2006/ 038881

REOS@2004/FQ0@326 &ram,t hendi gaaint GddemiNe QBAERibed is
assenbly described is for a 2 dinensional (2D) curve
diRdi n3 i néemeBEaPRehal (2DHovewsne ichadest reched aldational

tic ' hn 1 enterline .
eSS ne | P PeERe, P8R B 1 APRNE SR agone tne
@it clé ateoneefl inke pdskingf thbailnirk aslbtk beldeewsis &« 16
t he curved paths around the carousel. 1 for horizontal

CFe & oMt o Er U bt ORuPEi EPBveinksyert apprbg 2 as it

Floall KRNVEHY /o1G&IRUSQlaths RS G 1RAS 10107 1 for
negotiate the vertical curves also in addition to
heriizemtall curveyesSo,onky s chimweveas t ofbe comvkried level

[ ional (3D) curve chain b eplaci ng. the
%&85&3 ko séﬁiﬁh§%ﬁﬁg¥ﬁfvwt?ﬁ%@%ﬁ%%igrl§%6§5|&ﬁé& has to
meddl-é aakf sethe busbingc2# i naexper atedn thy spherieabn  to
all. 25 15 arrangenent to get nulti directiona
Veneits aS WG 5P Figsis 12hahd 18S Thebsi ggheerted to
ff . ¥y ontajnin ts il ed 341
?né%?%%?ﬁ??ﬁg tﬁngphe?%calgggﬁﬁ f%ﬁé?egggkgpgangﬁg middle
offset bushing 17 with a specially designed middle offset

bushing 24 incorporated with spherical ball 25
arrangement to get multi directional movements as shown

in Figs. 12 and 13.

The middle offset bushing 24 containing parts A & B will
joined incorporating the spherical ball 25 at center and
then inserted inside the cavity 15 of the link block 11.
Using this link block 11 along with middle bushing 24,
the chain 2 will be assembled similar to that already

explained above.

Figs. 12 shows the details of the assembled pin for 3D
curve chains and Fig. 13 shows the exploded view of the
3D curve chain. Sufficient gap all around the chain end
13 and 14 while engaged with pin assembly is created for
articulation in all directions. This is achieved by
holding the 1link blocks 11 in position by the support
slat 3 and load wheels 8 and also by following tight fit

between cavity 15 and middle offset bushing 24.

10
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w (Pﬂvﬁﬂb;&

20 then inserted inside the cavity 15 of the link
bl ock 11. Using this link block 11 along with m ddle
the chain 2 will be assenbl ed si
at a?%eady expl ai ned above. Figs. 12 sho Jﬁ#égz&uummna
details of the assenbled pin for 3D 25 curve chains
and Fig. 13 shows the expl oded view of the 3D curve
chain. Sufficient gap all around the chain end 13 and
Edgmhkhe shgagedviddcpih abserddsidrs ofeadmedof Pset middle
culation in all directions. This is achieved by

b‘F thY e 19906 HIBHEM £13P s {+bn169r?ﬁ§eseﬁpére€rease

39 stihisd andplieadcwhes!) s §andralkse me&QkEOMAEﬂL swmple
tight fit betmeen cavity 15 and m ddl e of f set shi

2&n81@nW092@UB/©@%8@ﬂaP@TZS@MZ@@@VEﬁﬁ&®QQAde@e ta conlcal

ail_.the d Si N, D fs m ddl e .
%Sngqf %{whggg de§)gn ena Ig% |%crease élll multd
dea:eeasemaaf chkaian iZepi mohesmehy t Eb%t@/fefe&et bapufRly, 24 and

(i1) sinple ten3|on|ng of the chain 2 during assenbly
gB8etd c@dniPédl 5°5bore inside the spherical ball 25 and
(ii1) multi- directional relative novenent between

bushing 24 and spherical ball 25. The centerline of

3D of fset block 24 and the centerline 10 of spherica

Bakl Qﬁﬂﬁﬁﬁﬂanw@énﬁDe@ﬁﬁadtc%I@@k LH @rderthe¢ ocenterline

Lpc r d rrease chain pitch .s ar _to %Eat .

1 a o T
egV| &% %B‘%hz)n as]§%oﬁﬁs?$T%£% Y16 PhESEhNi BafTdeT
bor emf:rspheru cal datteRs: wdﬂaﬁﬂgqgle;dm t kithiatar to that
provided in pin 18 during the assenbly in order to
ﬁgflﬁéﬁ§Ponﬂhg2D chain as shown in Flg. 10. The conical
bore of spherical ball 25 will engage with that provided
in pin 18 during the assembly in order to get tensioning
effect on the link chains as explained above for 2D chain
shown in Fig. 11. Thus the chain 2 is tensioned after

changing the chain pitch to take care of chain elongation

problems i.e., the take-up reguirement.

Fig. 15A-C shows the limitation in the articulation of
the link blocks 11 in the 3D curve chain assembly which
are restricted by the block design. In order to operate
the chain within this restricted articulation, the layout
of the carousel loop shall be developed considering the
minimum radius of curvatures to be adopted for various

curves. !

By way of example, if the set chain pitch is 248mm +/-
2mm, the restricted included angle for horizontal curves

articulation is 24° and the vertical curves articulation
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15 effect on the link chains as expl ai ned above for 2D
chain shown in Fig. 11. Thus the chain 2 is tensioned

\‘,@{0;)&5388§Jhangi ng the chain pitch to take care %T/%¢%9800326

el'ongation problens i.e., the take-up requirene

Fig. 15A-C shows the limtation in the articulation of

the link blocks 11 in the 3D curve chain assenbly

which are restricted by the block design. In order to

dperaz® ahbe lchaira Wi thiatt hirs icedtatiictredis 8° as shown in

articulation, the |ayout of the carousel |00 sh_alA. £

5e Stevel opeld consideri HgrEfe 25t nfQun'tRAFYE ofFadius  ©

AU LS t g e RPPPLEALLPr eval | OUSmmCWNESEoBY Wt ical @

of exanple, if the set chain pitch is 248mm +/- 2mm

tZhet GGameri cted i ncl uded angle for horizontal curves

30 articulation is 24 and the vertical curves

articulation 11 WO 2006/ 038881 PCT/ S&004/000326 is

%%eamﬁia&@wégg LSt 58 teuhatdan disa &, asr shomBnéAe provide

Fig. 15A-C which works out to m ni mum radi us of

eur vatwsss fagrsdnwgrizontidlh @ ow200smcand f sequertingal m@gimal

2,400mm 5 The materials used in fehe block.chain . . and
t€ pr oW §& A Fob Bt B8 enb Py Swith “How "°+ =€

\weIIGhE L nd egulinbil BY g tHHBAG ) I8 i ehaBee depicadiddGabove . The

m ni mal operation noise, and allow ng sinple pitch ‘_

adjugst nehenagutesékbdd oglove.l THe AR 4targ e B uR AvnF oPust,

L lLack . ai aLe. Very. 4 e @ h d f

&él?,(g%ho‘? {he cg%gi %hfel Ppngna{;}gas‘fheelng@ﬁﬁs Uhd Miee or

lubrication as the movement of parts is between

polyurethane and aluminum materials.

Although the present invention has been described in
detail with respect to the illustrated embodiments, it
should be understood that various changes, substitutions
and alterations can be made thereto without departing
from the spirit and scope of the invention as defined by

the appended claims.



25

30

| ubrication as the novenent of parts is between
pol yur et hane and al um num materials. 15 Alt hough the

, i nventi on has been described in detajl
“Oqog(zg‘%%mto the illustrated enmbodi nents, it %Lﬁcdm%o“”(

under stood that various changes, substltuti ons and
alterations can be nade thereto w thout departing

fromthe spirit and scope ofcidwend nventi on as defi ned
by 20 the appended clains. 12 WO 2006/ 038881

PCT/ $G2004{ 0@91%@ A conveyor system
conpri si ng: Q Cs)tg % %?%Sfompglfs#‘?t l'ink bl ock
(11)ac£r1rl§ﬁftngpine iByst pin (18) 5 a first offset

bushij (17) n the fi in (18);and a second I|nk
bl océ% Cart Y ngleh Mfétcarrgépg bhshifagsE1pin (18)

t he secangd ldﬁfﬁé@cﬁuég;ﬁgmygpl ?nwﬂlg %E%?Empflp 298 ;and

the first Iink block (11) upon rotation O
of f st SBrshichgl ¥17)biweh fespecartpinbetrsecondsti Bkrset

bth@%!ﬁ él'p’)(llgzhezse-g%%ds St mk?l)prg?l aL]rmEd rl(]gvg_llgﬁamwalth respect

further conpr|3|n

topltreal i fyref of fskt Hﬁ)l@dj}tn 017) thsepl li
p § 03 1017hpR t her Rty
urality of 1 Rk bl beke  (11) Y She rirst

I
Of%gére?yl Bgéﬁngoffééf B{Pstlfﬁnﬁe(s}l??)ibatt@néf@ndsandnd link block
(rTtarrying a pin (18) at the other end;

2. The system as claimed in claim 1 further comprising:

a plurality of pins (38);

a plurality of offset bushings (17) on the plurality of
pins (18);

a plurality of 1link blocks (11), each carrying an
offset bushing (17) at one end and carrying a pin (18) ét

the other end;

the first 1link block (11) connected to one of the
plurality of 1link blocks (11) by carrying one of the

plurality of pins (18);

the second link block (11) connected to one of the
plurality of 1link blocks (11) by carrying the one of the
plurality of the plurality of offset bushings (17) to form
at least one of a two dimensional curve chain assembly, a
three dimensional curve chain assembly, and a combination
thereof, said one of the plurality of the plurality of
offset bushings allowing tensioning control of the conveyor

system.

(3
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20 the first link block (11) connected to one of the
plurality of link blocks (11) by carrying one of the

o]l [ty of pins (18) ; the second link blo
“Oggﬁﬁégiéd to one of the 25 plurality of Iin%%g&%%bgmmnzﬁ

(11) by carrying the one of the plurality of the
plurality of offset bushings (17) to form at |east
one of a two dinmensional curve chain assenbly, a
t hree di maesisgsaletunvecthanadasserbbym anghgrein:

conbination thereof, said one of. 1he, plurali 0 h

pl uF&Ei tE/“é?tB(?%?F?Et BUSht Hgs {aﬁ)ovwhr?j’ t%nsél%rrl]ll%agi Surface
préxggggﬂtﬁgrgjy% coaveyor system 13 WD 2006/ 038881

PCT/ S&G2004/ 000326 3. The systemas clained in claiml

whertdien: filetf | PSM of fisdy Hikshi iy (CPALIIHs £Wotceal provided
surfac provi ded_t herein; .and RSt R 8k hagove the
th%?%%ﬁiggF 53?éﬁ%%nérdV$%gdtﬁgitﬁgﬁé%ﬁlfé?ﬁgﬂaééiﬁﬁh Ro
£imit L tdhe wondical 1sur frade tioremove thre sddost limk bleoek (11).
(11) relative to the second link block (11). 4. The
systemas clained in claim1 further conprising: 10 a
spherical ball bushing (25) on the first pin (18);

and 4t he fiyst @f{fsety, bushi ngc{d7hehaving acspherical further
openi ng associ ated therewth for carrying the
cegpghersical: ball bushing (25) for nulti-directiona

movenent. of .the fir i N . ] Lack (11),relative tQn (13);
 he Sotodti FAk bPat (51“[1%(““;I95 228 S ELLE b
and

the first offset bushing (17) having a spherical
opening associated therewith for carrying the spherical ball

bushing (25) for multi-directional movement of the first 1link

block (11) relative to the second link block (11) .

5. The system as claimed in claim 1 further
comprising:

bushings (19,20) in the second link block (11) for
supporting the fixrst pin (18);

a spherical ball bushing (25) on the first pin (18);
and

the first offset bushing (24) having a spherical
opening provided therein for carrying the spherical ball
bushing (25) for multi-directional movement of the first

link block (11) relative to the second link block (11) .

6. The svstem as claimed in claim 1 further
comprising:
a spherical ball bushing (25) on the first pin (18);

and

14
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5. The systemas clained in claim21 further
conprising: bushings (19,20) in the second |ink bl ock

wd 2bg/0is981 20 supporting the first pin (18)
spherical ball bushing (25) on the first plnl?1%§G”m4m0m”6

and the first offset bushing (24) having a spherica

openi ng provided therein for carrying the spherica

bal | 25 bushing (25) for nulti-directional novenent

of the fifrigtst | ek ockbydin)ingel at34e t bavhegseeondspherical

ordhflecb! ek ALy 6y pThe systemas claied fpdlaimd, o ()

npri si ng a sph erical®
re(qzﬁ)ri@rg rtchellflbrstaipidin(i;B)“ A 0lehdn¥WO 2006H03888Lrical ball
SGQOO§/000326 the first offset bushing (24) haV|ng
Seri“cdl ©%o éﬁiﬁ@vﬁW@@FdeﬁntEE?e?ﬁCOPﬁelﬁﬂﬁﬂ lock (11).

offset bushing (24) requiring no lubrication for-
novenent of the spherical ball bushing (25) or for

MoVEent qig th%/é@&i?”d dd nk Blogk {11); 5 7. The system ..,

as clalned in arm 1 further conpr|3|ng a gu Ui de

comperels1Hg0) on the first pin (18) ; and a raceway (?)
for _gui di.ng gU|d whee in 10 nnvenent of at
| eadt WS ed.hﬁﬁ&.dﬁ& FPhF d?h%ﬁ%.@ﬁél (18nd agpd

combi nakkenapf taw an%.t@h%ﬁjﬂhgen§ﬁ8na§u9&éeC&%QQ?- (10) in
movement of at least two dimensional, three dimensional, and

a combination of two and three dimensional directions.

8. The system as claimed in claim 1 further
comprising:

a slat (4); and

connectors for connecting the slat (4) to the first

link block (11) in a fixed position relative thereto.

9. The system as claimed in claim 1 further
comprising:

a slat (4);

a slat support member (3) having a wheel (8) provided
thereon;

connectors for connectting the slat (4) to the slat
support member (3) and to the first link block (11); and

a raceway (6) for guiding the wheel (8) in movement of
at least two dimensional, three dimensional, and a

combination of two and three dimensional directions.

15



8. The systemas clained in claim21 further

conprising: 15 a slat (4) ; and connectors for
waER0SeRE4INg the slat (4) to the first [|ink blgekeéhddnoos

in a fixed position relative thereto. 9. The system as

claimed in claim1 further 20 conprising: a slat (4);

a slat support nenber (3) having a wheel (8) provided

t her eon; connectors for connecting the slat (4) to the

sl a0+ 25huppsyetaEnbers (3clandead thenfirstadmnkl  further
co qu&ngl_l); and a raceway (6) for guiding the wheel

8) in"novenent of at |east two dinensional, three

di memsiagnal4,) ;and a conbination of two and three

di mensi onal directions. 15 WD 2006/ 038881

PCT/ s%%o‘g“z‘u i] 160) TR sYBeerragsEl apied (I8l aitimel fixst
pirf(ushhet seorpHhE NG lats(4)y2 .94 de wheel (10) on

the f=irst pi n@ (18) ,@}ieﬂfﬁés ? 5 %:n%(w) at an angle

t octheeskatrs(4for afshEornegd ofsy £ 0rg nectyi ng Lt h Cn
13 Iai)_f(:ﬁﬁ to the first [|ink block (111)"9?n g“fi)%gd fhe fixst
ln%os't’- 66 rdrati vé™t hér etigxedlg poOsition relative thereto.



