11 AUGUST 2004 A systemfor transporting containers, which is especially
suitable for use in a plant for the production of paints, “?fﬂhﬁﬂﬁﬁ §5§4
“the like The present invention relates to the field of industria Tan S
for the production of paints, varnishes, enanels i nks and t he I|ke and
in particular to a system for han- dllng containers in those plants. Known
types of industrial plant for the production of paints and varnishes

usual Iy conphisgstemefofotraasgbirognghecthihersPNiRLERr s VWREE8c2EL 1 Garri ed

i n sequence to gro essing sta; Lions |nc|ud|n§ TOor _exanpleg, _stattons for
filling, fonJﬁ5-uEiE+§§—aﬂﬁ-d§£;§e£iﬁ§§d§@§_ @:PROUeEIOR (of yRRgAEAG and

checking, and al so for packi n@z$tiyHd¥0 =Hd/r@le dg3pat ching. An exanpl e of
an industrial plant of the type inarcated above 15 described in the

docunent EP-A-O 427 497 which il- lustrates a conventi onal
cont ai ner -4RadbraGefiySLATUALGH rEPHPELSES thECKEeNAVDAG LGS, BRG] OF
notor-driven rollers which transport the containers ong pr edeter m ned
pat hs. C19k§n¥$aﬁ@ﬁo?@eaﬁﬁoﬁﬁﬁHLPhgogyﬁﬁbﬂﬁsnovﬁnmiyhﬁﬁedeaﬁm%lsn ot her
tECh“0|Oglfﬁisféﬁadéhé”19k¥e AH& Y5 et £OG1 £5S¢ 4N Vggnconveyor
belts, the upper face, of whi ch sup- e% g%efégﬁtgliggégﬁh?%% %?% to be
transpor t L IRDNGONESLBLES | A §$°§ﬁepb@@ﬁ$ to another. Another exanple of a
transport systemis disclosed in docu- nent US 4.151.907 which shows a
wal ki ng beam conveyor havin a cam (32) at only one of its end driving a

| ongi t udi AEIwN @@@smﬁgi@&a X LB) . Pﬁmstfmdtlssemmmatrﬂ«agmmqamsr(sw

54) " nove f Iﬂg,ﬁﬁ@m r I nal ly,
e.g. horiZant a1 é% Sﬂ§u§f%% cghﬁkigg iiﬁgg fﬁréﬂghéfgﬁb e ‘paint
containers Wthh are carrled in sequence to processing sta-

tions 1nclud1ng, for example, stations for filling, for me-
tering and delivering dyes, for mixing, for weighing and
checking, and also for packing, storing and/or despatching.

An example of an industrial plant of the type indicated
above 1is described in the document EP-A-0 427 497 which il-
lustrates a conventional container-handling system which
cbmprises tracks having idle and/or meotor-driven rollers
which transport the containers along predetermined paths.
Other transport and handling systems normally used also in
other technological fields involve the use of endless and
motor-driven conveyor belts, the upper face of which sup-
ports the containers which are to be transported from one
station of the plant to another.

Another example of a transport system is disclosed in docu-
ment US 4.151.907 which shows a walking beam conveyor having
a cam (32) at only one of its end driving a longitudinally
extending beam (26). First and second linkage means (48, 54)
move the beam transversely, e.g. vertically, and longitudi-
nally, e.g. horizontally, of the conveyor.
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EMPFAI AMENDED SHEET 19: 11 11 AUGUST 2004 |a The prior art transport
systens have a number of disadvan- tages, above all the |ow gdegiefust 2004
precision in reaching ac- curate positions along the productlon I ne,

whi ch. nmeans that it is necessary to ad?gt of ten expensi ve arrangenents
for EMPFAN AMENDED SHEET 19:11 11 AUGUST~2004 WO 01/60720 2 PCT/1TA /00066
ensuring the correct placenent of the containers, for exam ple, beneath

t he del i veMhengazdlces aoft tdmarmimxii ety Have Ghinteder! brskawakhg bor ne
in mnd th Qnt ai.ners r .pai and varnishes often have a very snal
openi ng on%%ﬁ% uﬁﬁ’@r % 5‘3‘3‘ \ﬁﬁ? EL % thmfe§l@&}9noﬁ@e IERShdest aicher
has been tukbed pbadtimmls ad.ldi‘iyﬁﬂiw%szfdufd‘!ﬁbnoEgﬂ'engwhtl%ﬂe}nléﬁhs ‘ﬁ‘ht i the
necessity to deliver correctly often very snall amounts of

i nsi de of f'ﬁel(?oﬁfe&leﬁéraryrr&l?eﬁqome@aft@@s5@%1ﬁﬁoﬁﬁéénﬁémﬁ§f§ufpabl e for
ensuring the exact cen- tring of the hole below the delivery nozzle. G ven
the poor positioning precision of the transport systens of known type, in
conventional plants it is necessary to provide a series of additional
means at the individual work stations, such as guides, stops, nechanical
mani pul ators, robots, and the like. This naturally involves a conplication
of the plant both in nmechanical ternms and in control ternms, with a
consequent reduction in the reliability,,repeatability and quality of
production during the prolonged and intensive use
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for which such plants are intended. A further disadvantage of the known

systens is the inability to manage nulti-form production, t ,#ﬁ! ,
in which the containers have different shapes and dinensior;islﬁA no %ggﬁ&X

di sadvant¥§&16972f he transport systens of the prior art, Repemiiabdsy for use
in plants for the production of paints and varnishes, is the difficulty of
keepi ng such sys- tens clean, above alj if a dye product, a varnish or a
paint is spilt or upset on them which could spoil the containers

t hensel ves and therefore inpaif the quality and appearance of the final

packagi ng 3t tHé %dﬁ‘_&%?e“ﬁ_&iﬁ%\e%@é \Fé%fpémze_epm/ i701¢88066 3 The
obj ect gf1d heodiesent chOVERt I A} 40 1QLLTGORR ! Bgedagé advantages of the
prior ‘art by providing a systemfor trans- porting and Randiihg contai ners

whi ch i scipires sel anghoel d -balbermnd mhiick ithaat cbheasagest Ege econoni cal

and sinple to roduce.. In order to achieve that object, the present

i nvent | cﬁ?%sﬁg{ﬂ PP LERER (frh oM A eads PEFYi AR bNPBERERG, omhtledh i s es-
peci al | i f.or 4 : . for uction of .paints,

o i sha by e | S oy 245 FAB, BhBEVERL Do iqi 8 s

| ongi t udiead |5 Iebetdenditrg dredrl Ny aesdoher e£f 6hat COPEALRES Sto&OE+ Si Ng a
first, fixed, portion defining qne or nore fixed coplanar bearing
sur f ace¥tHhdhie RKFRPLIHDRC &5iid VegorersReley i af hgnonervrsmoke novabl e.

conl Antegbeaitithe S a6yl n epte Beko samnegied sboralively 1o
nmovenentessefryt itfd ipnghticie midagsartditabget 8diknahs@ding the exact cen-
tring of the hole below the delivery nozzie. Given the poor
positioning precision of the transport systems of known
type, in conventional plants it is necessary to provide a
series of additional means at the individual work stations,
such as guides, stops, mechanical manipulators, robots, and
the like. This naturally involves a complication of the
plant both in mechanical terms and in control terms, with a
consequent reduction in the reliability, repeatability and

guality of production during the prolonged and intensive use

for which such plantg are intended.

A further disadvantage of the known systems is the inability
to manage multi-form production, that is to say, in which

the containers have different shapes and dimensions.

Another disadvantage of the transport systems of the prior
‘art, especially for use in plants for the production of
paints and varnishes, is the difficulty of keeping such sys-
tems clean, above all if a dye product, a varnish or a paint
is spilt or upset on them, which could spoil the containers
themselves and therefore impair the quality and appearance

of the final packaging of the product.




vance/return of the novable portion relative to the fixed portron
particul ar advantage of the present invention is afforded iﬁ%uéf?oh@at
t he handlr&g %¥stentcan be provided in nodular form wth seg

redetern1 04/ %9t h which can be readily assenbled to denmnoanaﬂs of
Transporter of the desired length. A further advantage of the present
invention is provided by the fact thatzit is readily possible to clean the
transport systemowing to the substantially planar formof the trans- port
surfaces. 11 AUGUST 2004 WD 01/60720 PCT/1T01/ 00066 4 Anot her advantage of
the present invention is that it is possible to predeternine W th

preci si onrhet oeate&f:ttbﬁ pasi rébgﬁthHQ @f'&fﬂ im{)"'&}&lco‘%nom el < al ong the

production liné but also the relative |stance etween one cont “her and

anot her, sdvastageensdr the puioecartibe sespshae; id dhe erORMatd @m0l the
|nd|vrdual nmachi nes |g eaih work station w thout having to resort to the
ext ensi veP8hE-FEn8rdl 1'8B8a! 10gcCoRt pHRSER cE xBhsihPursdss amdeast iwor k

station, whhehangl ganky hasafaveur I ards the qverall econ-
ony of the plaﬁ? its reIra%F ??%,Q%ﬁ% %ﬁ%yg%%% cr%g gpd re o n§ he

conpl et e producti.on process, especially with the Iarge producti on vol unes
for which the plants of the type indicated above are intended. Yet another

advant age of the present invention is provided by the quiet operation of
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lates to a system for transporting containers, which is es-
pecially suitable for use in a plant for the production of
paints, varnishes and the like, characterised in that it
comprises a longitudinally extending bearing structure for
containers, comprising a first, fixed, portion defining one
or moxe fixed coplanar bearing surfaces, and a second, mov-
able, porticn defining one or more movable coplanar bearing
surfaces, handling means being connected operatively to the
movable portion in order, in use, to bring about coordinated
movements of lifting/lowering and longitudinal ad-

vance/return of the movable portion relative to the fixed

portion.

A particular advantage of the present invention is afforded
by the fact that the handling system can be provided in
modular form, with segments of predetermined length which
can be readily assembled to form portions of transporter of

the degired length.

A further advantage of the present invention is provided by
the fact that it is readily possible to clean the transport
system owing to the substantially planar form of the trans-

port surfaces.




bet ween the containers and the bearing surfaces are substan- tially reduced
-and the risk of contact between the various containers, whigGha{URFST 2004
'spaced from one another by a prede- termined distance over the entire
handl i ng WaPHS07dt e al so conpletely elinminated, thus al scPeetOTDINgs t he ri sk
‘of the containers being damaged, in particular dented. A further advantage
of the present invention is provided by the fact that it is also possible
to transport and handl e simultaneously containers having w dely varying

di mensi ons, w thout having to nmake any nodification to the structure or

to the conponents of the transport system and while still 11 AUGUST 2004

WO 01/ 60 620 the PEH {056 &@lﬂ'ge{%@n@pgk@?%&)ﬁgclg on of . advance and

[
positioning along the path of thé plant. Urfher - advant algte T%sides in
the fact posatible it ghswiqiesemisieblve thopprodaten! ooy dHBASHRS tpdat h segment s
oper at ed t:by a sbyl e rl;gt,or . SiJmply b% conbi ni ng and connecting snmall nodu-
lar port T3PS Gf GAf b KRGV s CoPELARY o s pdre carodeatiart | y,
al t hough b isiention dias sbaeh develigpetcnl b, pag thou! ar, regard to a

pl ant for the production of paints, varnishes anh e transport

and handkindg aspsthem,t o Wi ¢l Eheuireventbonecel aims saplahal s, he,uised in
other technological_ fields which require just as accurate a system for
posi ti onPREFBEACE GF Hfodrslinichpd MRehirafeWorda®t worlprydicidon | i ne.
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use of presence-sensing means at each work station, which
clearly has favourable results as regards the overall econ-
omy of the plant, its reliability, and the simplicity of
managing the complete production process, especially with

the large production volumes for which the plants of the

type indicated above are intended.

Yet another advantage of the present invention is provided
by the quiet operation of the transport system compared with
the prior art systems, owing to the fact that the impacts
between the containers and the bearing surfaces are substan-
tially reduced and the risk of contact between the various
containers, which remain spaced from one another by a prede-
termined distance over the entire handling path, are also
completely eliminated, thus also reducing the risk of the

containers being damaged, in particular dented,

A further advantage of the present invention is provided by
the fact that it is alsc possible to transport and handle

simultaneously containers having widely varying dimensions,
without having to make any modification to the structure or

to the components cf the transport system, and while still



wWith reference to the appended draw ngs which are given purely by way of

non-limting exanple and in which: - Figure 1 is a partiallyrﬁgikﬂgg?qoghan

view of a_podular portion of the transport system according to the present
v"&ﬁffgﬂ?’%"si ng a power unit;

invention, - Figure 2 is a secti ®gdrei/messvi ew
taken on the line 1I- Il in Figure 1, - Figure 3 is a cross-section taken
on the line Ill-1ll1 in Figure 2, - Figgre 4 is a plan view, simlar to

Figure 1, of a nodu- lar portion of the transport systemw thout a power
unit; 11 A 0 A 1/6Q0720.6_  FCT/LT01/ 00066 -- Figure 5 is a plan
Vi ew, si mengt@;Eg%F?%ﬁ&gu%, pochésﬁBHﬁgrﬁ‘?V%??inﬁ’qﬁﬁt&%m ajwing and a
devi ce foeheobathngf the gaawainers; - Figure 6 is a sectioned side view

taken on the line VI- VI Iin Figure 5 and - Figure 7 is a schematic
perspective view of a group of containers at the |location of a device for

rotating §h ntainers, Referri now to the draw ngs, a system for
t ransport%‘ngurggﬁf’aﬁggﬁgtgﬁnﬁeﬁlg‘g%d%tt?l'b‘?l $35fe CHifpritsds & lswcpessi on of

modul ar pesbiensolfroddcelions ehihidlrl YRR M Lo o M00le, geLer m ne
|

the path al ong which-a group of contalners aretransporte ticEessi on.
In particainglet metopt osimbiyvien cmud mimgatid eontde tinbusheat edokn-Fi gures

1to 3, onprises a prjncjpal frame structure 16 i ncludi ng | ongitu-
agpporglonspw 1chpcan be readily stored and transgorteg.

Naturally, although the invention has been developed with
particular regard to a plant for the production of paints,
varnishes and the like, the transport and handling system to
which the invention relates could also be used in other
technological fields which require just as accurate a system
for positioning parts or members within the framework of =

producticn line.

Further characteristics and advantages will emerge from the
following detailed description of a preferred embodiment,
with reference to the appended drawings which are given
purely by way of non-limiting example and in which:
- Figure 1 is a partially sectioned plan view of a modular
portion of the transport system according to the present
invention, comprising a power unit;
- Figure 2 is a sectioned side view taken on the line TI-
IT in Figure 1,
- Figure 3 is a cross-secticn taken on the line ITI-IIT in
Figure 2,
- Figure 4 is a plan view, similar to Figure 1, of a modu-

lar portion of the transport system without a power unit;




di nal support bars 18 resting on the ground by way of a plu- rality of |egs
20 having end feet 21 which are adjustable in height. Secur

principal frane structure 16 are two |ongitudinal |ateral éﬁgul§§?§?£@04
whi ch def WRIY&REIorre- spondi ng outer bearing surfaces 2FcTATsmossacur ed to
the principal franme structure are two inner bearing girders 24 which
define two correspondi ng i nner bearing gurfaces 25 ar- ranged symetrically
relative to the plane of the longitudi- nal centre |line of the nodul ar
portion 10. A handli%g.bean136 whi.ch is s|jdable both |ongitudinally and
vertical ly refaBiV€ toth& BrefciVpal: f PERELRY riR tiir®Bizes J s ofarmr amged al ong

the centre hikRepelh-ttibe mmdul ar ppREL QR4 { Oang The e I's supported by a
plurality of Iifting devices, PFor exaﬁpl%ﬁdeéuQéﬁﬁﬁgt ?%;'§§4%ﬁ9%()
constitute &hki pengalineAg@IST 2004 WO 01/ 60720 PCT/ 1T01100066 7 tion, by

t he pneumatic Eacks ar .cylinders 28 illustrated in the drawi ngs, which are
secured firm JE8*FhE fPafeSEEFLRRCE (Fedaevigy Jakdim@rsrdteeriing viit-er posed

bet ween theyli fLi pggudevisceg,d8 and the beam 26 and is, for exanple,
constituted by beafings 30 which enable the beam 26 to slide | ongitudi-

nal |y, irrespBtgive 8f ishe sehtigalc pesidpeart ive aSsWmes &5%%oube%¥|t of the
cylinders 28 being ogerateﬁ. At one of its ends the beam 26 is coupled to
a motor 32, SPrEFLFERFYTANTIRI REFFERR Sotdprdeviiaen foke rosesRpasichizon, in
“addi tion to-gh9phipRal reduction gear 33, of a connecting rod and crank
mechani sm 34 having an eccentric, or of any other type of mechanism
normal |y known by a person skilled in the art which is suitable for
transnitting t he novenent to the beam

Referring now to the drawings, a system for transporting

containers along a production line comprises a succession of

modular portions 10, 12, 14 of similar type which, as a

whole, determine the path along which a group of containers

are transported in succession. In particular, the motor-

driven modular portion 10, illustrated in Figures 1 to 3,

comprises a principal frame structure 16 including longitu-

dinal support bars 18 resting on the ground by way of a plu-

rality of legs 20 having end feet 21 which are adjustable in

height. Secured to the principal frame structure 16 are two

longitudinal lateral shoulders 22 which define two corre-

sponding outer bearing surfaces 23. Also secured to the

‘principal frame structure are two inner bearing girders 24

which define two corresponding inner bearing surfaces 25 ar-

ranged symmetrically relative to the plane of the longitudi-

nal centre line of the modular portion 10.

A handling beam 26 which is slidable both longitudinally and
vertically relative to the principal frame structure 16 is
arranged along the centre iine of the modular portion 10.
The beam 26 is supported by a plurality of lifting devices,

for example, although this is not to constitute a limita-




26 with conversion thereof froma rotary novenent to a lin- ear novenent.
Secured al ong the beam 26 are cross-nenbers 36 on which are

i ntermedi ate bearing girders 38 which define two correspondl'fnrﬂlm:rﬂgg-r2004

i nt er nediMOPO1BE3Pi ng surfaces 39 which are ar- ranged synreraiablsy
felative to the plane of the longitudi- nal centre line of the nodul ar
portion 10 and which are in- terposed with play between the | ateral
surfaces 23 and the inner surfaces 25. The play between the surfaces 23
and-25 is. suc ensure free relative_novenent between thembut it is

to
nevert hel Bs¥ suf ¥|E@%rﬁrﬁ‘§/ur§%cf 1k (% cadeqasre Bfoilivetraredgimnst
acci dent s tdieapPeES afS: o1t Af@%é&@é&a'mrﬁﬁgﬁggt cRbrystyre 49 1s al so

secured to the beam 26 and de- fines a corres i ng nedran % ar?ng surface
41 havi ng-uareret6 dizans didingt sy ftom dal lieteirpgsady bet 0penof her pesei nyhi ch
m ght esc e fromth t{}%al ners. The internedi ate. bearing surfaces 39
and the %dc ¢ K& PG 3@ dist ART1SXATELST 0004t iioad 60720 8

PCT/ 1 TO /4Q0Q66. Li.ald yad R Sa|,horizo a h, . when the beam 26
has been k:%;{gwer edlrl?% the nall?jrrum ex[éer?thé BE%}nOBls E?hanl@ﬁelo?%ﬂ‘i hial plane
i n whi ch ridid o atierasgeeariveg cudhecesr2icaadngobheibAnet beanhdy syrfaces 25
lie. The stroke of the I|ifting nmeans 28 is such that, when the beam 26 has

been raitEto Q%é:}f%ﬁyrﬁ}rﬁdéﬁseﬁtg beAegheprzehedl abta@ﬂeﬂ?l@fvd:ﬂ@h t he
ke ey M She SR A B IRCLENSHBLAEe T b oL LR, bove the
beari ng $ﬂkiiﬂﬁ¥té§3ddﬂbr, w1th the interposition, in addition to an
| optional reduction gear 33, of a connecting rod and crank

mechanism 34 having an eccentric, or of any other'type of

mechanism normally known by a person skilled in the art

which is suitable for transmitting the movement to the beam

26 with conversion thereof from a rotary movement to a lin-

ear movement,

Secured along the beam 26 are cross-members 36 on which are .
mounted intermediate bearing girders 38 which define two
corresponding intermediate bearing surfaces 39 which are ar-
ranged symmetrically relative to the plane of the longitudi-
nal centre line of the modular portion 10 and which are in-
terposed with play between the lateral surfaces 23 and the
inner surfaces 25. The ﬁlay between the surfaces 23 and: 25
is such as to ensure free relative movement between them but
it is nevertheless sufficiently small to offer adequate bro~
tection against accident to the operators. A longitudinal
support structure 40 is also secured to the beam 26 and de-
fines a corresponding median bearing surface 41 having a me-
dian duct 4la for collecting any drops of product which
might escape from the containers. The interﬁediate.bearing

gsurfaces 39 and the median bearing surface 41 lie substan-



Referring now to Figure 4, the sinple nodular portion 12, wthout any
tndependent notorisation in the horizontal di- rection, but {4 4

provided with neans 28 for lifting the central beam corrprit'eé%gg}gg ﬁre
substanti YPHE M |ar to that of the notor-driven nodul arpeormimmed0, with
the exclu- sion of the notor 32 and the handling devices connected

thereto. Instead, the ends of the nodulgar portion 12 are provided with
connecting nmeans 42 whi ch enable the nodular portion 12 to be connected to
adj acent oi[iﬁ‘ions ig order to derive froma renote notor-driven nodul ar

portion 1 Y hBvERENPABE PREL2SRERRIPI M ENETOf WhHee Sheudeares s
connect edhaghgégﬁo;_oﬁg{.gar{ggt%g 'Eé}g%‘%‘?f‘%rt%?l gtlls';] %W%gt gr-dr:t\é_eené;rts)dul ar

por- tion 14 al so conprises a device 0

whi ch conppiseentapabtané beawhich tileeKsdbQupRentied <oy radRlathorm 48
which is rotatable b ans of a nechani sm_50, which preferably, although
this does®hdtCROnSENETtREATING BUEEIGHE AMdisdeThe phevket oé kherear

act uat or pnge frbeuehns O8RI j.al | the tracks 46 lie on the :

extension of the girders 1255%{%}2 AR 5k 0B GErE0 720 PRETPRTEL | 00066 ©

The modulsmiped t onshdOnaddnur 4xiesnr, hetk abovecsen1bgigad- :pl ed;ope behind
[ 14

the other. Preferably, a single notor-driven nodular portion 10 or
control s @I IFRTISAALS | S acsfo A @ndhabei oediz? somfiectedlt heeeto in

successi i £q 1 8 of the_various dul af portions are
gener - alo{by %%%/eecgl {)%lé‘t;%e%nr%%%m%ta&uﬁ&ﬁ?? iR b’gr?FF’cﬁj:‘ﬁrlﬁ';‘/eFﬁ% sanme
sour ce ofbezonpressedtates I afdehd QrReNgeaReUL th8races 25 1ie.

Referring now to Figure 4, the simple modular portion 12,
without any independent motorisation in the horizontal di-
rection, but likewise provided with means 28 for lifting the
central beam, comprises a structure substantially similar to
that of the motor-driven modular portion 10, with the exclu-
sion of the motor 22 and the handling devices connected
thereto. Instead, the ends of the modular portion 12 are
provided with connecting means 42 which enable the modular
portionr 12 to be connected to adjacent portions in order to
derive from a remote motor-driven modular portion 10 the
movement of the central beam and of the structures connected

thereto.

Referring to Figures 5 and 6, the motor-driven modular por-
tion 14 also comprises a device 44 for rotating the contéin—
ers, which comprises a pair of bearing tracks 46 supported
by a platform 48 which is rotatable by means of a mechanism
50, which preferably, although this does not constitute a
limitation, includes a pneumatic linear actuator and a bevel
gear. Substantially, the tracks 46 lie on the extension of

the girders 25.
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eous lifting and | owering of all of the beans 26 of nodul ar

that are adjacent to one another, and therefore thﬂﬁg@{%ﬁf%&'s

and lowering of all of the i ntermedi ate 39 and nedi an
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beans 26 is coordi- nated by an external control system (not illustrated in
the drawings) with the horizontal sliding novenent of the beans 26 and,

consequently, of the internediate 39 and nedian 41. | ongitudinal bearing

sur f aces.

When a series of containers is placed on the transport and
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modular portions that are adjacent to one another, and

therefore the simultaneous lifting and lowering of all of
the intermediate 3% and median 41 bearing surfaces relative
to the parallel lateral 23 and intermediate 25 longitudinal

bearing surfaces.

The lifting and lowering movement of the beams 26 is coordi-
nated by an external control system (not illustrated in the
drawings) with the horizontal sliding movement of the beams
26 and, consequently, of the intermediate 39 and median 41

longitudinal bearing surfaces.

When a series of containers is placed on the transport and
handling system formed by the series of modular portions 10,
12, 14 connected adjacent to one another, in an initial
stage the bases of the containers rest only con the lateral
bearing surfaces 23 and/or on the inner bearing surfaces 25,
depending on the transverse dimensions of the containers.
The gystem for controlling the transporter then activates
the lifting means 28, in particular, although this is not to
congtitute a limitation, by bringing about the delivery of

compressed air to the pneumatic cylinders 28. The various



not or 32 which brings about the |ongitudinal advance of the beans 26. Wen
the beanms have reached the longitudinally ad- vanced positi oy AUBUS?Yob2!
system bri ngs about the deacti- vation of the lifting neans 28 and the
consequentOI%2Png of the various internmediate 39 and/ opcoeciiatosd 1

| ongi tudi nal bearing surfaces. Thus, the series of containers is set down
gently again on the lateral 23 and/or ijpner 25 fixed support surfaces, but
in a position advanced by a specific anbunt relative to the starting
situation, \Wen_the noyabl e bearing surfaces 39 and 41 have been | ow ered
to such ah®&8%ert Ofat EhBPINdaroRgEEiEPppbYt the tbrare ataiers] irhew control

system act r : 1t returns the be 26 jnto the
wi t hdr amh%iég:é?is gtrtll?%i %ﬁrgr@‘ tﬁ%r %g 6?Bﬁl%el%%%¥%?#%%%% MY Pe HsEi@Ted agai n

fromthe Be- lgngiitnginAllt beughnyhsueperas i pisiofs the ddrsRANt S5y skem has
been de- gcri bed above with reference to activation and deactivation
commands PRPSFt 84 BPCaNaErPBENGPIEBHEEDF ., sykiteing ithens amel rearttieless

i bl ' [ d ich d t i
Compl ox contRor Phgra® PRERERL Py PRRTTTE, " et €' et nuous

alternating novenent of lifting and |lowering the beans 26, which is
brought about by the 11 AUGUST 2004 WO 01/60720 11 PCT/ITOL/ 00066 |ifting
neans 28, Thet AORCEGAt PHEBES Fonyi serinan aatervedtingg sigowément tak t he beans

mochant s Eanettoderen P EE 0% Bifd HetRiPels Sveatrartorne

el lipticabesfiyezs. wWhen the beams have reached the longitudinally ad-
vanced position, the control system brings about the deacti-
vation of the lifting means 28 and the consequent lowering
of the various intermediate 39 and/or median 41 longitudinal
bearing surfaces. Thug, the serieé of containers is set down
gently again on the lateral 23 and/cr inner 25 fixed support
surfaces, but in a position advanced by a specific amount

relative to the starting situation.

‘When the movable bearing surfaces 39 and 41 have been low-
ered to such an extent that they no longer support the con-
tainers, the control system activates the motor 32 so that

it returns the beams 26 into the withdrawn position, in or-

der for the operating cycle to be resumed again from the be

ginning.

Although the operation of the transport system has been de-
scribed above with reference to activation and deactivation .
commands imparted by an external control system, it is nev-
ertheless possible to provide an operating procedure which
does not require a complex control logic. It is sufficient
to syhchronise a continuous alternating movement of lifting

and lowering the beams 26, which is brought about by the

i
B



ment in the vertical plane, in which the horizontal velocity conponent of

the guides 26 is zero at the front and rear dead centres, { &G
with the nonent at which all of the fixed 23, 25 and m)vab}l\.fe]1 gg{élzﬁ‘i"ﬂoﬂﬁ

bearing swiO0&6®20are aligned in a horizontal plane commoack®rdifagsbase

pl ane of the various containers. The rotation device 44, which can be
either integrated,in the nodul ar por#on 14 of Figures 5 and 6 or

provi ded as a separate accessory which can be integrated in a transport
system constituted by the nodular portions 10 and 12, is ad- vantageously
used in chisEEIRheIeIRE 28, nelids sarapnitd nuoust é ongheuddntai ARe&rabt anyor K

station, L8, o that the can he picked up by a manipul ator before
a set of rﬁn?qﬁt(een?s. Ién@ tf%'é%tl?e?“rlls %aé/nwh(}a@eslsi TPRIRECcERsYFy £BroRk@nt t he

contai nensle Coy thdl @oradl i #BNRel $RahRakechahi 8xamBl acalihoygh this
is not to constitute alimtation, the handles 50, 50° "are oriénfed in
pr edef i nddi=limdery ohs. The steshildases 2 whenulbleonveablpt sosf agese 39, 41 are

in the Iover position of . their novement, the tracks 46 can be rotated
about a VSR TRRAMIE G r BT prledbnfht hBechRTAFRRERL CYelpcitf the re-

qui red peginddedioros heies Whsiemenls RLOGUeHI QR $HaUeSonl Ny he %QPVG
description, the unit for operating the han- dling neans ih the

| ongi t udideald digrgstd on Wiidhedinaispowt thsyatempmentpat siriigek her nosor 32,
t he optiqnal rFlr.ed tion _gear . 33 a%the mechani sm 34 for converting 'the
movenent Fromhi 8 £ AGCUSPL 087 2001 P 609 20°PETIIT ¥ HBBSS A= tary to

linear, Basdpeen idesCHAG R Mey10heXBRbE S fOMPLL0 SN, iNtegral part
of the notor-driven nodul ar portion .
the various containers. '

The rotation device 44, which can be either integrated .in
the modular portion 14 of Figures 5 and 6 or provided as a
separate accessory which can be integrated in a transport
systém constituted by the modular portions 10 and 12, is ad-
vantageously used in cases where it is necessary to rotate
the containers at a work station, for example so that they
can be picked up by a manipulator before a set of mixers. In
fact, in many cases it is necessary to orient the containers
¢, C' in a specific manner so that, for example, although
this is not to constitute a limitation, the hahdles 50, 50
are oriented in predefined directions. In such cases, when
the movable surfaces 39, 41 are in the lower position of
their movement, the tracks 46 can be rotated about a verti-
cal axis in order to present the containers C, C’ in the re-

quired position for the subseguent production stages.

In the above description, the unit for operating the han-
dling means in the longitudinal direction of the transport
- system, comprising the motor 32, the optional reduction gear

33 and the mechanism 34 for converting the movewment from ro-




10. It will be appreciated that it is possible to provide - as nentioned
~above with regard to the rotation device 44 - an independenty{RURSISTi2064
operating unit which can be in- tegrated in a transport system conprising
only sinpMPM#I20 | ar portions 12. In that case, the placimgmbisweh a
notor- driven operating unit close to a sinple nodular portion 12 would
basically assunme a configuration anal ogaus to that of the notor-driven
nmodul ar portion 10 illustrated in Figure 1, in which the broken line J is
i nt ended tto indi cate the lLine.  of the plane Loi ning the notor-driven

oper at i ng "@tit HCon HIRRE v %GR besNt RESFrghee) brnvRy hef stpphmlerotiul ar porti on

con- nect ¢ NeLt=, (iqﬁetdg% | eft . ipet Fi ) s Nat ur al | t he principle of
the invention regenai ni ng t & gg%é, thgﬁaelltn%%g & n(r:%rhsr?c?%@tar%ri) ¥drns of
enbodi nenfl0.ngy be. Malkieedppireeliyteit bhaespeci s tpoddose desgihediand il -

| ustrated, withoyt t er%bﬁ departing fromthe scope of the invention. 11
AUGUST 206# f@né&m% fboKe i EherPPBFdt Fansporrotraf contdeviarss ,4anhi ch i s

especi al | y,sui £ LN 43 n e productign of  paints,
var ni shesxgngh%l%?leﬁdﬁg{t g%?rgrki S?%géﬁ {jpéolpcf‘oﬁrg%i%%ft s(i'f:'lf FP& CEs)iTef i ni ng
one or noteglbeardngn suttacepof23sy@6¢m com@rd ONGi tdiﬁifw&_,‘li'n%bl%)(tr@a{ﬁ_ng
bearing structure (26, 36, 38, 40) for containers defining one or nore
novabl e bedfi R§rtigPfadés E39that)case, HarlBIRrimmans beiclg sopertatd-vel y

Zg?neétEddEQVEHengQQQEhgdhﬂﬁkl¥18§ée€9iémgfﬁﬁfg'%%&%ﬁ%%p%g&%i%%§1236’ 38,
would basically assume a configuration analogous to that of
the motor-driven modular portion 10 illustrated in Figure 1,
in which the broken line J is intended to indicate the line
of the plane joining the motor-driven operating unit {(on the
right in the Figure) and the simple modular portion con-

nected thereto (on the left in the Figure).

Naturally, the principle of the invention remaining the
same, the details of construction and forms of embodiment
may be varied widely with respect to those described znd il-
lustrated, without thereby departing from the scope of the

invention.




~in.rder, in use, to transport containers along a path, by |longitudinally
and vertically novenents, characterised in that the handli RRRSIST 2004
~conprises first operating neans (28) in order to bring about novenents of
lifting/lowering of the novable bearing surfaces (39, 41) relative to the
princi pal bearing surfaces (23, 25), Bnd second operating nmeans (32, 34)
in order to bring about novenents of |ongitudinal advance/return of the

novabl e bearing surfaces (39, 41) relmtMave to the principal bearing
surface. (23, 25), the second operafing neans (28) being operable
i rrespectively of the vertical position assunmed by the novabl e bearing

surfaces (23,,2 r ort stemaccording to.claim1il
charactgfisedgi% ?E%? ?ﬁ% §%238P°ﬁ§¥89pFPﬁgﬁﬁg?Ifggvgﬁg# 3Ad novabl e
beari ng esipdarebly 28uiaplar €oeopkanan wi phaptefenotherproduchibraggoort
system according to ¢laim1, characterised in that the novenent of the
movabl e B5Ed Frg CaFRLERES (98D Tthe) likeqa: FGRPFHSERE princi pal bearing

surfaces (23%r2%diphs1 astr&étﬁ\y@ﬁay?oeéfiﬂiagn&aél oY rﬁ&f&%@éz%ge' li ptical

nmovement in a vertical lane. 4. A transport systemaccording to claimil,
char act @uixdagces n(2hat 25t conprises at least two fixed and | ongitudinally

P ol RSP Aere (2 oREla L ER IR st e,

- 40) for containers defining one or more movable begaring
surfaces (39, 41),
- handling means being operatively connected to the
longitudinaglly extending bearing structure (26, 36, 38, 40)
in order, in use, To transport containers along a path, by
longitudinally and vertically movements, characterised in
that '
-tha handling means comprises first operating means (2B) in
order to bring about movements of lifting/lowering of the
movable bearing surfaces (39, 41) relative to the principal
bearing surfaces.(23, 25), and second operating means (32,
34) in order to bring about movements of longirudinal
advance/return of the movable bearing surfaces (39, 41)
relative to the principal bearing surfaces (23, 25), the
second operating means (28) being operabie irrxespectively of
the vertical position assumed by the movable bearing
surfaces (23, 25).

2. A transport system according to claim 1, characterised
in that the one or more principal (23, 25) and movable
bearing surfaces (23, 25) are coplanar with one another.

3. A transport system according to claim 1, characterissd
in that the movement of the movable bearing surfaces (23,
25) relative tTo the principal bearing surfaces (23, 25) is a

AMENDED SHEET



5. A iransport system according to claim4, characterised in that the

_principal structure (16) conprises two lateral bearing surffcapdidsr 294
two i nner bearing surfaces (25), which are arranged symretrically relative
to the plane of the longitudinal centre Iine of the path defined by the
transport system the novable bearing surfaces conprising two internediate
bearing surfaces (39), each being interposed with transverse play between

~a | ater ajeivensiby cswechaae c23klangravalnpekeReak i 8UkE3e§c635) . the
novabl e Jbearing surfaces also conprising a nedian bearing surface (41) .
arrangecPJa?%’?\g the centre Iine of the transport system and interposed with
pl ay between the two fixed inner bearing surfaces. 6. A transport system
according to claiml1, characterised in that it conprises nodular portions
(10, 124.14) Ahichnapertasyabgedaboogitngi nal tyasinde, byhsirdetbpriseeressi on

and eac o] I C co r.ses the.bearing structure (26, 36, 38, 40) and

t he hang1lﬂgn%€a%€ ﬁﬁ?%ﬁ QFelEQFch%Qe%g °é|@9?eﬁonGFBH¢%ﬁ§ 1lgsoup

conpr i sigagra81 19l ebﬁ@ﬁ'ﬂi:@rsﬁ.@f&begs(ZBPt 25; diht’é’fcé@é"e'éérwﬂﬁﬁt £ens
conprising power neans_ coupled to the an ng nmeans, and nodul ar portions
for rotdGai ©8ptPRIHFIALNRYLeranrl he W valsle SPEETING AWCEST2004 15

t he sel 9‘“%1 tation' of a container placed on the bearing structure. 7.

A transport’ systen1accord|ng to. any one of the preceding clains,
characterised in that the longitudinally

5. A transport system according to c¢laim 4, characterised
in that the principal structure (16) comprises two lateral
bearing surfaces (23) and two inner besring surfaces (25),
which are arranged symmetrlcally relative to the plane of
the longitudinal centre line of the path defined by the
transport system, the movable bearing surfaces comprising

, two intermediate bearing surfaces (3%), each being
interposed with transverse play between a lateral bearing
surface (23) and an inner bearing surche {25), the mowvable
bearing surfaces also comprising a median bearing surface
{41) arranged along the centre line of the transport system
and interposed with play between the two fixed inner bearing

surfaces,

6. A transport system according to claim 1, characterised
in that it comprises modular portiocns (10, 12, 14) which are
arranged longitudinally side by side in sbiccession and each
of which comprises the bearing structure (26, 36, 3B, 40)
and the handling means and which are selectively selected
from the group comprising

- simple medular portions,

- motor-driven modular portions comprising power means
coupled to the handling means, and

- modular portions for rotation, comprising a device for
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rext.endi ng bearing structure conprises an el ongate beam structure nounted
.on the principal portion (16) with the interposition of Iif{iABQd(Rgh 8)
‘and nmounted to be slidable .longitudinally relative to thosépﬁggﬂlng Egg%s
(28). 8. A.transport systemaccording to claim?7, characterised in that
the beam structure is connected to nmeahs of |ongitudinal translation
(32,.34) of the connecting rod and crank type. 9. A transport system
accor di ngheoselarmiye &paeddear iocfed domTEHaert pd avedr iomg téer bekuriang
conpri ses. A, Lpjitd portion mounted to be rotatable relative to the fixed
portion Tn ~accordance with a.vertical axis. 10. A transport system
according to claiml1, characterised in that it conprises nodul ar portions
(10, 12, 14) which are arranged |ongitudinally side by side in succession
and eachl- of RhFERVEBRPE S¥§LERe ASEREAAGIstPUBPYr EnaN@Tt BBehandl i ng neans,

at | easty A% @i ng e Bofd) abndeekhans sba 19 2bacenl 1bAqRMgaURLEd to 2

not or-driiven opefating unit conprisSing power nmeans an ébupling
to the reunkndingeheasrbhg sheuatureastmpmésadj anealongdtukabeparti on
AMENDED SHEET. . . . .

structure mounted on the principal portion (16) with the

interpesition of lifting means (28) and mounted to be

slidable longitudinally relative to those lifting means

(28).

8. A transport system according to claim 7, characterised
in that the beam structure is connected to means of
longitudinal translation (32,.34) of the connecting rod and

crank type.

9, A transport system according to ¢laim 1, characterised
in that the bearing structure comprises a third portion
mounted to be rotatable relative to the fixed portion in

accordance with a vertical axis.

10. A transport system according to claim 1, characterised
in that it comprises modular portions (10, 12, 14) which are
arranged longitudinally side by side in succession and each
of which comprises the bearing structure and the handling
means, at least one of the modular portions being adjacent
to and coupled to a motor-driven operating unit comprising
power means and means of coupling to the handling means of -

the at least one adjacent modular portion.
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