MO 81/ 60720 *159159* PCT/I1T01/00066 1 A system for transporting containers
-whiich is especially w mmummmmtse in a--plant for the production of
pai nt.s varni shes and h sent invention relates to the field of
i ndustri JYOOMZ s for the psosucti on of paints, varni SheRCT/ENHEMEG, i nks
and the like, and in particular to a systemfor han- dling containers in
t hose plants. Known types of industriql plant for the production of paints

and varni shes usually conprise lines for handling the paint containers

whi ch are carr ed .n Sgguence to -roceSS|ng st a- tlons |nclud|ng, for
-5t Ashidle DGL yhdCholisvespegialdy  for

m xi ng, feqivebyli Re de thegkb g+ 3l aG storing and/ or
despatchlng An exanple of an industrral p a'%2§P£rh§hr%5e99ﬁ&Féated above
i s described. in the docuna@irnEBhasQadd/t¥871wkéch il- lustrates a

conventi onal container-handling systemwhich conprises tracks having idle
and/ or notor-driven rollers mhlch transport the containers al ong

predet e n S ) t dI| ste normal |y used

al so |nTﬂb ﬁg?g?gghﬁﬁrgngé s |%€o ecﬂggsépdgﬁ Ié?& and

not or - dplaevnscboveybe pebdscti@@ @@Qﬁhjﬁﬁcev@&ﬁw@h@@ SePameqkt s the
containers which are to be transported from one station of the plant to
anotherln*ﬁeaﬂé bReattker apaPotn BBt e a susbem dbrdhsadvan- tages,

above agilﬁgecggwégﬁgfgelgftﬂg % ﬁiéﬁké n reaching ac- curate positions
al ong the production Iine, means t hat

Known types of industrial plant for the production of paints
and varnishes usually comprise lines for handling the paint
containers which are carried in sequence to processing sta-
tions including, 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 is described. in the document EP-A-0 427 497 which il-
lustrates a conventional container-handling system which
comprises tracks having idle and/or motor-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.

The prior art transport systems have a number of disadvan-
tages, above all the low degree of precision in reaching ac-
curate positions along the production line, which means that

it is necessary to adopt often expensive arrangements for
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Jit is necessary to adopt often expensive arrangenents for *G00002*
‘01/ 60720 PCT/1T01/ 00066 2 ensuring the correct placenent of the containers,

for exanhpﬂé%gugeneath the delivery nozzles of the dye-dis&ensin&mcg

chi nes.

frE0148

d be borne in nind that containers for p&F

)

rni shes

often have a very snmall opening on the wupper face which is closed with a
cap once the container has been fillzd. The snmall di nmensions of that
opening, together wth the necessity to deliver correctly often very snall

annuntseﬂgngﬁ tghgh%oE

provi de nmeans suitable

ensurin hé exact cen-

PeLlepohelien o0 A ol hies M9 &%) 2 bel ow

the del pyverybenzaka. thevaeliherponszzpesi df HN G -RGIsPHeAI 190G tRe transport

systens of known

series
gui des,
nat ur al

ghipggi-t f

tyﬁe, i.n_conventional plants it is necessary to provide a
5n&hoHednbeaborhe 1mdniaduhatwsidtstiaeirsngéor such as

~ ) | | : d _the like. Thi
pSLALs, pBCVARLIBLoERAEPUL NS o IR el orRS g B BB 1 er e

y I nvolves a conplicatlion O ot h

and in gpperofater whichi ih alosedsefitiend &8s usideOn Hen cbheakaki-alibkity,
repeatabilit%,and qual ity of production during the prolonged and intensive
h

use foPe@Ai

1igdh Bhanesadiedimensitent of fihatheprediisgdyvaovagbeot the

known s RS Loahi LIt t 0 _Imnage lL.ti -formproduction, that is to
say, inwikﬁgﬁhétﬁég§8%?§§né sgﬁﬁﬁggﬂiQQékﬁégiXﬂ? &8 X%&deWEEEions. Anot her
di sadvagha@er 8f othaybr 88spREt i S¥ S4Bt ofhd MU ifler, akbkeespeniall y for use
in plants for the production of

essary to provide means suitable for ensuring the exact cen-
tring of the hole below the delivery nozzle. 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
quality of production during the prolonged and intensive use

for which such plants 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.



.paints and varnishes, is the difficulty of keeping such sys- tens clean,
above all if a dye product, a varnish or a paint is spilt or upset on

t hem. whi 9& spoil the containers thenselves and therefore inpair the
qual ity and appearance of the final packaging of the prddU@T0V§¥s01/ 60720
PCT/ 1 TO1/ 00066 3 The object of the present invention is to overcone the
di s- advantages of the prior art by prdviding a systemfor trans- porting
and handling containers which is precise and reli- able and which is at the
sanme time economcal and sinple to produce. In order to achieve that
object, the present invention re- lates to a systemfor transporting

cont ai nefMhe whijeltt ofechepgriealeny Suvkabienf 08 s ovdr@ml atfe @1t he
production of paints, varnishes and the |ike, characterised in that it
conpri se§dé[aln&ﬁ@%d1f}1a¥lhey PSR OEN AT RgPYeRFPHEASRY LR t SrEC drorfox drtatigrer s,

conpri si 1 264 rd - LN ne, or more fixed coplanar
beari ng uﬁ?ﬁé%géﬁgkéia sé@%ﬁ5%5%%§gggglgﬂgﬁgr%?cﬁf%ﬁﬁ?%ﬂ%ﬁﬁ&ﬁﬁg%ﬂ' nor e
novabl e abilearard beédchng s sir theesambasdhe NgedBaiscdIel 411 GOIME ad
operatively to the novable portion in order, in use, to bring about

coor di naP&@3usSvenent s of lifting/lowering and | ongitudinal ad-
vance/return of the novable portion relative to the fixed portion. A
particul ar advantage of the present invention is afforded by the fact that

t he handlinngrsigst em ezhikeepthuided;jest , NPkl Bfedaiim i tiidrt isggmnt s of

predeterm ned | ength which_ can be readily assenbled to form portions of

transpor t@tegf 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 more fixed coplanar bearing surfaces, and a second, mov-
able, portion 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 desired 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.




.the desired length. A further advantage of the present invention is
provided by the fact that it is readily possible to clean the transport
systen1o®@ﬁg E# the substantially planar formof the trans- port surfaces.
WO 01/ 60 18P\ T01/ 00066 4 Anot her advantage of the pr &SEATPYHUENtion is
that it is possible to predetermine with precision not only the posi-
tioning of each individual container & ong the production |ine but also
the relative di stance between one container and another, so as to ensure a
correct tinme sequence in the operation of the individual nmachines in each
work station wthout having to resort to the extensive and generalised
use of phesthee-adwanhggeeafisthé ppeemorinwimtionn i Wil i¢l early has
favourabl e reSﬁIts as regards the overall econ- ony of the plant, its

reliabi |PP§S1BA8 FRePEFABFEERLYE of it hrpkafiifg orhacsompilet her pdedti on
, j L4 h s . UCL | for, whi.ch the pl ant
b Cces® LESHERASL Do bor o5, BUANEL) ) WIES Lo eh e

of the type Inhdicated above are inte r

present 1liwenbionalsopthei detlat bye tdistiice! vepeeah eneotohigiheansport
system conpared with the prior art systens, owing to the fact that the
i npact s Bt IRREERe EBNRAI FRreNMUILE theBaactn§ iser Begusngre isubbean-

tially r .and_th i of. cont act ,het ween the,various containers,
which re %ﬁ§g%§@eakf?%%1%ﬁ%l%ﬁuﬁéinmiﬁpﬁ¥ﬁgré&e9aFgrWPﬁ dS§REE3Rce over the
entire hanghdwg pavingate désert cimiet %lx\te%lsii%nahad?ehgklél%ée reduci ng

the risk of the containers being damaged, in particular dented.
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 also possible to transport and handle

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

to the components of the transport system, and while still



A further advantage of the present invention is provided by the fact that
it is also possible to transport and handl e sinultaneously containers
havi ng w ryi ng di mensions, wthout having to make any nodification
to the s%rué%gﬁg or to the conponents of the transport SGTAEYH0UEG whil e
still WD 01/60720 PCT/1T01/ 00066 5 ensuring optinmum precision of advance
and positioning along the path of theplant. A further advantage resides
inthe fact that it is also pos- sible to produce |long transport path
segnent s d ; Sj o) ' b mhi.ni.ng .and _connecti ng
smal | nngﬁgg?§%§p8?¥ﬁgﬁg gﬁ?éﬁSQE% %% %%igﬁ%%ﬁ%F§2§§¥§&8%ﬁPgn§ 8PFed.

Nat ur al | gheapthbugli the phapnbti on has been devel oped with particular
regard to a plant for the production of paints, varnishes and the |ike,
the transport and handling systemto which the invention relates could

al so be s ' t n pcal . i j requi e just as _accurate
a systeng ?gftgggi??g%?%gggaf%gg%%gﬁgaﬁg%g%ﬁﬁﬁaﬁ%ﬂfhg%f%%n%&SPKPSF“a
product i sableneo Pupthee thay actatdsdic paitd adyprntagepenbkedenprge from
the follow ng detailed description of a preferred enbodinent, wth
referenc%lPﬁlghﬁoéﬁﬁenﬁéﬂpﬁYaﬁYrﬁﬁﬂ@ﬂﬂ%ﬂﬁeﬂﬂﬂgﬂqn§¢0téngeswaby naguof

O o LhBoBKBIBRE FRUCA NI cadd AR P APILLLALLY 381} Oned Pl an

view of a no portion o rans syst em acc t he present
i nvention, conprising a power unit; - Figure 2 is a sectioned side view
taken on the line Il- 11 in Figure 1,

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 a

production 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 ITI-
ITI in Figure 1,
- Figure 3 is a cross-section taken on the line III-III 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;



.- Figure 3 is a cross-section taken on the line IIl-11l in Figure 2, -
‘Figure 4 is a plan view, simlar to Figure 1, of a nodu- lar portion of the
L ranspor {y sy oSy W t hout a power unit; WO 01/60720 PCT/1T01l/ 00066 6 -
Figure 5is a plan view, simlar to Figure 1, of a nodu- HCIATHHRPGon with a
power unit and a device for rotating the containers; - Figure 6 is a
sectioned side view taken on the line - VI in Figure 5 and - Figure 7 is
a schematic perspective view of a group of containers at the |ocation of a

devi ce for -r gtighirag st i - ! 4 e,
evice for -retighh@g st hg aCpRhal HeLy, E%Piéf%g‘l}g&% Heoc%r awlqjgagiisugeg a

system for transporting containers along a pro I'on 1'i ne" co

successi onlef pewtidloar wpoht Ropswa®, ui2t drd of &dwidearrdrypecahiicl, as a

whol e, det gkm ne the gath al ong which a group of containers are
transportedFn“SOCEEESEEA. In particular, the motor- driven nodul ar portion

10, illustrakedyi-p Bi gurgssd ri rincipal frame structure
16 i ncl udi ng Igﬁgi tu- dinal EE%B@?? %géri% ‘%ngeq‘?etgﬂk?er?go n%?’ﬁe 14P6uNd by way of

a plu- ral Viyiof Fligyse26, haudng end feet 21 which are adjustable in
hei ght. Secured to %he princjpal frame structure 16 are two | ongitudi nal
| ateral shoufd8PES22 Hfii BnSHRFPABLE vRCERGE-1 vepari@n g foat erobeariing

surfaces 23onfh$Re88CHECENE01 L0 1 DL I DE g tructure are two inner
bearing girders 24 which def%’ne :tho corafgie[%r%rr%%i rifr?gra bESr itﬁﬁ surfaces
25 ar- rangedtsynwmestically relative to the plane of the |ongitudi-

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 line 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-




.nal .centre line of the nodular portion 10. A handling beam 26 which is
slidable both longitudinally and vertically relative to the principal
frame st‘%é%wqjﬁ 16 is arranged along the centre |ine of _the nmodul ar
portion 18. & beam 26 is supported by a plurality of PEFATHEOME ces,
for exanple, although this is not to constitute a limta W 01/60720
PCT/ 1 TO1/ 00066 7 tion, by the pneumati’c jacks or cylinders 28 illustrated
in the drawi ngs, which are secured firmy to the frane struc- ture 16. A

sl i di ng sys4 enby Sthat gheessdidejyeen dhehikidens z@exhiﬁét@tgﬁdihhe beam
26 and is, for exanple, constituted by bearings 30 which enable the beam
26 to slthe domgiradi -whathyare rsespest iMemdfy tlether firemk position it
assumes as a e t.of . the cylinders 28 bei nglf gperat ed. At _one of its

I . ¢
ends thet‘b’é%njréGS#s_s?:b‘ab’P%dSY F ot oS PASFET SPEBPFRahleel €t iPEal ot or,
with tNeadplecpossting. the BEhOMAP A bt kangbikeduchiel aegs 33, of a

connecting rod and crank nechani sm 34 having an etcentric, any ot her
type of byrdodwnisgs nd® nehigh keroal dbytlee peasoréeskbl keéddenlibhgiantii-which is
suitable for transmtting the novenent to_the beam 26 with conversion

t her eof 13bhfa $EFEFPeRbYEReRt Ghe /9hti-cadaPOofotéRBnit SEEUMEE aFofg t he

beam 26 0SE- L6 i ed,in i beari ng

gi rders 15géé3§ll\/\)/fc1'§c §d§€2§y?b§@el§%r%sﬁg&rﬁ% e:%]r%;ﬂgbﬁeéka{ngégggr ?%g surfaces 39
whi ch arends -tliarngesan sydmes remadled el at meeotro3bheppkaseablyt A8 | ongi tudi -
nal centre line of the nodular portion 10 and which are in- terposed with
pl ay betSwRFtiHer} XA stfladdie Antgrpogdéion, 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 play between the surfaces 23 and: 25
ig such as to ensure free relative movement between them but
it is nevertheless sufficiently small to offer adequate pro-
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 intermediate bearing

surfaces 39 and the median bearing surface 41 lie substan-



.inner surfaces 25. The play between the surfaces 23 and 25 is such as to
ensure free relative novenent between thembut it is nevertheless

suf fi.ci e%%lﬁ%ﬁall to offer adequate pro- tection against accident to the
oper at ors. ongi tudi nal support structure 40 is al so S&AITHNWY t he beam
26 and de- fines a correspondi ng nmedi an bearing surface 41 having a me-

di an duct 41l1a for collecting any drop$ of product which mght escape from
the containers. The internedi ate bearing surfaces 39 and the nedian

bearing susfpse; 4l:hé es SHOSE - NR [/ 0 _PCTAITO1/ 00066 8 tially in the
sane hor i zon?gl bl ane whi ch, when taﬁe pgg%r%ﬁ i}ggyﬁlas %‘Sgng?‘&/\g%ﬁ %8 t he
maxi mum kxs deeen | bovewed tdiarhd heaxivom zoitteal ,phiangoiva - Wehah the | ateral
bearing surfaces 23 . and fhe inner bearing surfaces 25 |lie. The stroke of

the |ifRPMAMREHSs PR WA idhathadarerid beaming Rustbeea 28ai sed to
the maxi i exd eiinet NS 00 A£ AN ik _which he, int er pedi ate
surfaces 39 and thr(lae medi an sglzjrfaliégc%fa:}i%elqies' ergllesg r8§8v8?t €hori zont al
pl ane i nlift ohg ttheandst28 als dedr iMptsurhaes ha3baas bBenhBNBEeReari ng
surfaces 25 | Referring now to Figure 4, the sinple nodular portion 12,

| €.
wi t hout %Frﬁ;ﬁﬁdb%e et o8t 15et56n ithet heTRgPnEaAt Al ade- ineehioh, but
| I'kew se; il oM A6ndM {4t £ d Yo 'ta 5y thd %nhSiaﬁfgﬁlgg%Fgg%!{” L fe e es @

structure substantially simlar to at o e no dal ar

portion il radddd tdaowexahe Iirzcftallh@188E06n32naRd the hapdling devices
connected thereto. Instead, the ends of the nodular portion 12 are
provi dedSAEINE FHHEAGERy Jeand Fheninogrebabéngheunbadotar2s lie.

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 32 and the handling devices connected
thereto. Instead, the ends of the modular portion 12 are
provided with connecting means 42 which enable the modular
portion 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 contain-
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.




.portion 12 to be connected to adjacent portions in order to derive froma
renote notor-driven nodul ar portion 10 the novenent of the central beam
and of tv{)so%(w&tures connected thereto. Referring to Figures 5 and 6, the
not or - dr'i ven modul ar por- tion 14 al so conprises a devi cECHHIOH/89066 ot at i ng
the contain- ers, which conprises a pair of bearing tracks 46 supported by
a platform 48 which is rotatable by mfans of a nechanism 50, which
preferably, although this does not constitute a limtation, includes a
pneumatic |inear actuator and a bevel gear. Substantially, the tracks 46
lie on the extension of the girders 25. WD 01/60720 PCT/1T01/ 00066 9 The
modul ar P tiedisl Y partidms descrizhed 4adevserdhrdbabeod- cahele 086ubehi nd t he

other. Preferably, a single tor-driven nodular portion 10 or 14 controls
a plural®t ocfnesi%}l”enérf%b%l HFor HEfETEPlYonAesiBEl £ NEPEPH- IR EeRRCesSi ON.

The |1 indgn d®ansr@fodfy d e o It BIdULAL 1 BRLY § PDS BT €, geper - ally
served by the sane power supply, 1 n particufar by e ~sa Durce of
conpr essedlwiar, portiates 1D dorimgtadothetbeo shnylitasgeusn! ifheng and
| owering of all of the beans 26 of nodular portions that are adjacent to

one anottert1ithdedHered Gife White V@itHPLEafesudari perhgonndatoveeneny- of all of
the i nt eqyediahe 39 R’ Hed AR 4bureasl,ng, urﬁgc ative to the
par al | el Iq?tjeral 23 %d I nternedi ate fgggoﬁgi ud?%gf%%e%lr”ie??é tgsi—t‘f?faces. The
li fting samek |soweréengoovenarts seid e, beansrabri soChoih -apaiedhy an
external control 51}’5t em (not illustrated in the

simultaneous lifting and lowering of all of the beams 26 of

modular portions that are adjacent to one another, and

therefore the simultaneous lifting and lowering of all of

the intermediate 39 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 on the lateral
bearing surfaces 23 and/or on the inner bearing surfaces 25,
depending on the transverse dimensions of the containers.
The system for controlling the transporter then activates
the lifting means 28, in particular, although this is not to
constitute a limitation, by bringing about the delivery of

compressed air to the pneumatic cylinders 28. The various



.drawj ngs) with the horizontal sliding novenent of the beanms 26 and,
consequently, of the internediate 39 and nedian 41 | ongitudinal bearing
surfacesw E@ﬁs series of containers is placed on the transgort and
handl i ng formed by the series of nodul ar porti onsPE81T014090661 4
connected adjacent to one another, in an initial stage the bases of the
containers rest only on the lateral hearing surfaces 23 and/or on the

i nner bearing surfaces 25, depending on the transverse dinensions of the

t ai armal tral Li t t t t h tivat th
[Tt ing e 23 0l rreiad BBl B LTS et e a

limtati eandey Eudgingtahoet vaieodel i MEE¥mOdia €O esebAl fed Ot e
pneumati c c%linders_28. The various WO 01/60720 PCT/1T01/00066 10 beans 26
of the nfdulan i bearipg spripeesapyeld $imeltanemeslsuwh ttheat the

[ [ i gt i 41. 1 i tudi nal beari surf
bush 1 miCag s 1y oy Te o REREGHCFRe bAFTOUR UL ARLrETOYSH | ng e

and renotineg fidamtheomateeahaber aha28nasd »HnNsLa i beariNg-sur faces. The
control systemthen sends an activating signal to the notor 32 which

bri ngs about the |ongitudinal advance of the beans 26. \Wen the beans have
reached g&g Ion%&% dinalg%*%g- vancsd osition, the control system brings
about t he Gedcti™ af?gﬁ 8r “CRE FPE annW@%H?@ﬁ?%ﬂuf%9&?%dﬁ%éﬁﬁbnp
| over i ngmoRbrt B2 VahichUSriALEr ABELAt end91 SR Qi /Rdl alvihdong tydi nal
bearing surfaces. Thus, the series of containers is set down gently again
on the | &eamgl 223 #Hhe¢hoithienheam85Shéivg edescippdrithe slunfaices]idaltlyi mda
position advagped by .a sp%ﬁific nofnt , .
vanced position, e 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. Thus, the series of containers is set down
gently again on the lateral 23 and/or 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 synchronise a continuous alternating movement of lifting

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



.relative to the starting situation. Wen the novabl e bearing surfaces 39
-and 41 have been low ered to such an extent that they no | onger support

t he con- hgag@é?sm the control systemactivates the notor_ 32 so that it
returns YHEY 26 into the withdrawn position, in or-PEEFT01/8006¢ he
operating cycle to be resuned again fromthe be- ginning. Al though the
operation of the transport system hasibeen de- scribed above with reference
to activation and deactivation conmmnds inparted by an external control

system ji:i - thel ess ,paossibl.e to prqovide an.operatin rocedure
whi ch di leﬁséﬁnog? %?r(ee%fg% r%éahe‘?:%trrrglaexcoélctfﬂ‘tnlp&usl Cot&f]g.ltflglflg sﬁ#‘f’?gﬁ"gmngt 0
synchr oni@gerfeond f Ntioe SbedrLrIRWHIGHM e MRBLgaE hbbht Noroandclqwering the
beans 26, which is brought about by the WO 01/60720 PCT/1T01/00066 11

li fting RAERNPREN ¢PNREEHT masu aridosgianidimeghanl ser nannagtedovenent of
t he bea 26 i | S ought -abaut, faor exam ple,. by the connecting rod
and crann%errer%vgonrlcrsbn% '(:or%g]eec esdnt%o % Re ot aiz."%TﬁélFéEhF?li‘g?‘éeéi rcul ar
el 1'i pti cadntToMe-t Henter i ddle pIidd, Cah Rhaee, thl WBkehohhgl hesizont
velocity conponent of the guides 26 is zero at the front and rear” dead
cent r es,captetoi ki de Wuidash@ endisemerat anhicbh akbnbfandheedixed 23, 25
and novabl e, 39, 41 beari.ng sur.fac ar. igned in a horizontal plane
common tcgeﬁqﬁece{brétsreésp'l a%hel_ ccilﬁjé:@%_r iw&&‘ ?hﬁt IPREPS. atrh‘jéhjr%l? attbrCdevi ce
44, whi ohheami ke €3 hers igHeuAede Bo,t he pRduliay BOFELORs 14,0f Figures 5
and 6 or provided as a separate accessory which Can be integrated in a
transporaligned in a horizontal plane common to the base plane of

or

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
system 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, C' in a specific manner so that, for example, although
this is not to constitute a limitation, the handles 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 subsequent 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 movement from ro-



.Syst.em constituted by the nodular portions 10 and 12, is ad- vantageously
.used in cases where it is necessary to rotate the containers at a work
stati.on, nple so that they can be picked up by a _nani pul ator before
a set of Van)(g(lé@Zﬂ In fact, in many cases it is necessaryPtcér"Sf’)’i’Qé’M6 t he
containers C, C in a specific manner so that, for exanple, although this
is not to constitute a limtation, théd2handles 50, 50° are oriented in
predefined directions. In such cases, when the novable surfaces 39, 41 are
in the | itk f he,| : t o 46 can bhe rotated
about a ?eé? '?gzalllhg%irg ihr?tso?g%rnn%ggr?géeé%t h“tég coériftsaelxgaem ?eC,aSC in the re-
qui red pdsrtiog kor integsalspanenbipthduadton-&iagas mdduldie RIavien
descriptiﬁn, the,gai% for operating the han- dling nmeans in the

| ongi t uditflal 1&i Wécti 8F GPPEREIRESASEBRE 1&yk? BRSEN® its myavislenot or 32,

t he opti gra KO (g e | 34 foyr converting the
nnvenentQ%rgﬁ??gg%ggcgg%?goVigﬁP%Eg?#g155%@%%qf?%%%%Pt ‘Pfﬁ%éﬁ,’has been
descri bednbyndepeafieaxampkeradrifennbpgrani hqtagralyian @ tde in-

mot or-driven nodul ar portion 10. It will be appreciated that it is
possi bl etBETBFEH 4B 2 EE2RERPFHNEYUSHEBVECTRE IE insymrd vt @ imipd er otoati-on devi ce

44 - an hnde or =dr| ati,n ni t. whi can be in- tegrated
in a tra%ggo$§9g$§%gg?%6n%giE%%g gggé's?%%ré??ﬁiﬂ?-C&QF”&%%FiBW§°fZ.g|n t hat

case, thdarplrani ogepbtitighuniodtdose dtd VENe OREIAMJMEIWH HotlQss 019 a sinple
modul ar portion 12 would basically assume a configuration anal ogous to
that of WPHeAnBRSiCHLIVeASHBUAI ar cPBEiFwrr i |angdiagpued tion thiaguod 1,

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 and il-
lustrated, without thereby departing from the scope of the

invention.



.0 n which the broken Iine J is intended to indicate the line of the plane
joining the notor-driven operating unit (on the right in the Figure) and
the sinp A portion con- nected thereto (on the left in the Figure).
Natural |y, the principle of the invention remaining the YGHEIPHES details
of construction and forns of enbodinment nay be varied widely with respect
to those described and il- lustrated, M thout thereby departing fromthe
scope of the invention. WO 01/60720 PCT/I1T01/00066 13 CLAIMS 1. A system
for transporting containers, which ii‘@%e- cially suitable for use in a

pl ant for the production of paints,~V shes and the |ike, characterised
inthat it conprises a longitudinally extending bearing structure for
contai ners, conprising a first, fixed, portion defining one or nore fixed
bearing durf adeSYSHRN & Yedginspesribbecopbpinersn veithi hy espeor nore

novabl e i I , ndl i n means, bei ng_connected operatively to
t he novab gdlpl rtsl%(}néalaér:]leegofr erufgel ﬁ%uge?il?gtbgi)ﬁgt%‘ﬁoﬂfo %%?h‘?‘ha‘?éd novenent s

of |ift- paigidenwardmg b lonpichedinak, adapselceised of g npyabl e
portion relative to the fixed portion. 2. A transport system according to

clai m 1, cERrdEes i3 dPnditudiamalilye eshendingobeafingds ek rmvabf @ bear i ng
surfaces _ are .copl anar_w.t.h .one aﬁot her. A transport system according to

claim 1, COREPANTES s SR ARG 2 et Veﬁgﬁ?dofp?ﬁ%l% 1t

relativedronidie fiberr QIR sugtace8NeaAl! ¥ ShEsHh AmObasid | Bidcal

rmvenenttion defining one or more movable bearing surfaces, handling
means being connected operatively to the movable portion in
order, in use, to bring about coordinated movements of 1lift-
ing/lowering and longitudinal advance/return of the movable

portion relative to the fixed portion.

2. A transport system according to claim 1, characterised
in that the one or more fixed and movable bearing surfaces

are coplanar with one another.

3. A transport system according to claim 1, characterised
in that the movement of the movable portion relative to the
fixed portion is a generally circular or elliptical movement

in a vertical plane.

4. A transport system according to claim 1, characterised
in that it comprises at least two fixed and longitudinally
parallel bearing surfaces intercalated with at least two

longitudinally parallel movable bearing surfaces.

S. A transport system according to claim 4, characterised

in that the fixed portion comprises two lateral bearing sur-



in a vertical plane. 4. A transport systemaccording to claim1,
characterised in that it conprises at |least two fixed and longitudinally
par al | elwgqﬁkhf}g surfaces intercalated with at least two_ | ongitudinally
paral | el "novabl‘®€ bearing surfaces. 5. A transport systemPSEEEHELE to clai m
4, characterised in that the fixed portion conprises two |ateral bearing
sur WO 01/60720 PCT/1T01/ 00066 14 facégt and two i nner bearing surfaces,
which are arranged synmmetrically relative to the plane of the |ongitudinal

cen- tre fd-ee @hnd ft‘%zop%h;e@eik@%@ngyggPEa&éégs&M h i%r:et eag%rcéf[{{%?é% movabl e

portion conprising two interned at arrng sur-"ta ng

i nt er posegdmmetthritoeddyv eedatplvay tbet heepl ane | &t efrad heayi iy ack, and an
i nner bearing .surface, the rmpvable portion also conprising a nedian
bearing $oef ad@€aPt FREgPAtH BREIPAE BEnERe TTaRSRATY MRystemspdrd system

and in- terResed W I - fixed internedi ate bear- ing
surfaces. 6. ‘B%%t P\grfstgc??lt ass?gt%ﬁgggc%?ﬁi %Ié\@?%méé B LA G i sed in
that it cempsisesciieliag poretrpasedhvith af Camdveage b1 dywngdedinal Iy side
by side in succr‘[le%si on_and each of which conprises the bearing structure
and the hEREFPrNg PRELAETafHT LRAF cRNAr 0 skiprey | RRd Bi nge | savtfatef,r et he group

conpri si Rga8h EPLS ARdul OLLI .otor-driven nmodul ar tions
conpri si ngvSower brgr%ans %gﬁ% ééh}?gf?#gh%nmél%ﬁq eaﬁ‘Fsl,ngaﬁd& & "portions
for rotatrhagedcadphbsthg eefieve CBih@rof tthee selatdddie 'RiAdP R 13-
contai ner placed on the_bearing

terposed with play between the two fixed intermediate bear-

ing surfaces.

6. A transport gystem according to claim 1, characterised
in that it comprises modular portions which are arranged
longitudinally side by side in succession and each of which
comprises the bearing structure and the handling means and
which are selectively selected from the group comprising

- simple modular portions,

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

- modular portions for rotation, comprising a device for
the selective rotation of a container placed on the bearing

structure.

7. A transport system according to any one of the preced-
ing claims, characterised in that the movable portion com-

prises an elongate beam structure mounted on the fixed por-
tion with the interposition of lifting means and mounted to

be slidable longitudinally relative to those lifting means.



,Structure. 7. A transport systemaccording to any one of the preced- ing
-clainms, characterised in that the novable portion com prises an el ongate
beanmstrg&;mﬁﬁrﬁpunted on the fixed por- tion with the intergosition of
lifting nmeans and nounted to be slidable |ongitudinally %d1TAP1/80866; o t hose
lifting means. WO 01/60720 PCT/1T01/ 00066 15 8. A transport system
according to claim7, characterised iysthat the beam structure is
connected to nmeans of longitu- dinal translation of the connecting rod and
crank type. 9%.%x1@9n%f re %%§ten1acc§rding to claiml, characterised in
that the bearing "StFEctar EYEGTPY PSESTIHI A pbRiT o FRAMREETIFSse

rotatabl enf ehaltl e Bda Sfrivt@duRQr ikOR-hReACad SO Vé%i_l 4§ cal
axis. 10. A transport systemaccording to claim1l, characteris I n that

it conpriddaslntaanglasdion ofs thiei chnaeet ang ang@dand ongidkidiyial | y si de by
side in succession and each of which conprises the bearing structure and
the handling neans, at |east one of the nodul ar portions being adjacent to

and cou- gpl edat @, 2, EQE‘% ISYeR qpeLakk it comrisin wer. neans and
means of coupﬁing tgﬁ%he gﬁé%lng nea%%g fé%wé}%ﬁ$qiﬁﬁﬁhé£%§%%£ﬁs§5%nt
nodul ar partham. the bearing structure comprises a third portion

mounted to be rotatable relative to the fixed portion in ac-

cordance with a vertical axis.

10. A transport system according to claim 1, characterised
in that it comprises modular portions 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 cou-
pled 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.



