~~~ *15Q159* Apparatus and a nethod for netering |liquids The present
invention relates to apparatus and to a method for neterin Lo nd,
inparticular, to dye-netering apparatus for netering l'quﬁw’mmmmmml
agents for the preparation of varnishés and paints. The ter S
used in the present description is intended to include viscous® &g

non-vi scous |iquids, dispersions and fluid suspensions. . In the field of
machi nesApperatuer iand dyeethod famirsites iagd 1igailgiss, nanual | y- oper at ed,
sem -automatic or automatic machines with pistons are wi dely known and are
w despread. Machines with pistons conprise, for each col ouring agent to

be netere@tle pressartyoinventhuni catliangswittdy appyratder ahavitng aameltihdidng

pi ston the operation of. which brings about tge eliver f the required
metered GUANUTELS RERuaH GHHET aldl machi nBRTGTEH T RE st WEeSETE4d "6ni ng
to their appalatigel ¥orowmeastrs ngbutl itdhey subfllenrfihgm seeneys fdirsadwant ages
in terns of accuracy ir_ volunetric netering. |In automatic piston

machi nesPTERELBIL O8N Obf V8&EH SOFSi RAEr PRL"Sperated by a respective st epper
notor; although automation inproves ergonom cs and ease of use, it gives
rise to a substantial increase in hoth production and maintenance costs.

The term "liquid"™ as used in the present description is

intended to include viscous and non-viscous liquids,

dispersions and fluid suspensions.

In the field of machines for metering dyes for varnishes and
paints, manually-operated, semi-automatic or automatic
machines with pistons are widely known and are widespread.
Machines with pistons comprise, for each colouring agent'to
be metered, a reservolr communicating with a cylinder having
a sliding piston the operation of which brings about the
delivery of the required metered quantity. Manually-
operated machines are the most widespread owing to their
relatively 1low costs, but they suffer from serious
disadvantages in terms of accuracy in volumetric metering.
In automatic piston machines, the piston of each cylinder is
operated by a respective stepper motor; although automation
improves ergonomics and ease of use, it gives rise to a
substantial increase in both production and maintenance

"costs.

Automatic dye-metering machines which use a geared
volumetric pump driven by a respective motor and a solenoid
valve for the delivery of the 1liguid for each liguid
reservoir and which enable the liquid to be recirculated to
the‘reservoir are also kﬁbwn. ' The main disadvantage of this
type of machine relates to the high costs of both production
and maintenance, as well as to limitations in relation to

the liquids which can be metered. The geared pump is in fact
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Aut omat it dye-netering machi nes which use a geared volunetric punp driven
by a'respective notor and a solenoid valve for the delivery of the liquid
for each liquid reservoir and which enable the liquid to be recircul ated
to the reservoir are also known. The Hain di sadvantage of this type of
machine relates to the high costs cf both production and nmaintenance, as
well as to limtations in relation to the Iiquids which carp be netered:
The gear edtpunmpuisabbef acior * Che@@2*ng2 ndyesui tadltea froingret eriicagedyas
cont ai ni ng, m _caceous_subst ances .and cannot, t herefor.e be used in_the

or epar at FURSBANGATni BHbs CPBROENE IRATHE V&° oP SegarTt of i SHERG: &MY,
Wthin the tioehd sbksadbemhed smehiotese Waclticaes reiftih iseduemt ifdle1aper ati on,
in which the liquids to be netered are supplied to the collecting container
i n succession, and machines with sinultaneous operation, in which the

liquids fatntihe froranul@tdien ofrtheudssited cRapRshébon asensuppl i @dtho the
col l ecting container simultaneously, are .avajlable.
sequential operation, in which the liquids to be metered are
supplied to the collecting container in succession, and
machines with simultaneous operation, in which the liquids
for the formulation of the desired composition are supplied

to the collecting container simultaneously, are available.

In general, in automatic machines, the major portion of the
production cost results from the need 'to transfer the
liquids from the supply reservoir to the collecting.
container at a constant flow-rate which can be controlled by
a computer-controlled shut-off system. For this purpose, as
has been seen, expensive components such as stepper métors,
encoders, graduated pistons, geared pumps and pneumatic
pumps are used. To reduce costs, apparatus currently
available has a centralized control system for all of the
metering circuits installed, but the products to be metered
have extremely diverse characteristics and often require
dedicated flow-rate and pressure arrangements. In
particular, apparatus which is currently available on the
market and uses geared pumps has high maintenance and spare-
"parts costs precisely for the part which controls the flow-
rate and the movements of the fluids. This apparatus also
requires frequent calibration due to wear of the system or
to leakages in the circuit, with consequent loss of accuracy
in the small dosages which are extremely important in colour
production; moreover, the system ﬁsed in these machines for
achieving a constaﬁt fiowfrate requires moderate.
fluctuations of electrical current (which are not always

present, particularly in developing countries), requiring



l.n general, in automatic machines, the najor portion of the production cost
resufts fronlthe need to transfer the liquids fromthe supply reservoir to
the collecting container at a constant flowrate which can be controlled by
a conputer-controlled shut-off systen13For this purpose, as has been seen,
expensi ve conponents such as stepper notors, encoders, graduated pistons,
geared punps and pneumatic punps are used. To reduce costs, apparatus
current | yhavaatidbkéohasofi centUPH | sgdteont wothsyst emrfsaqurdt off urider
metering.circuits.installe t roducts .to. he netered have extrenely
di verse ORSFSECS: st ﬁ?f%n%%ft{ &gﬁ% r & 5GEdiTEatéE S §A5FAre and pressure
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whi ch al so has | ow producti on and mai nt enance costs. For this purpose, the
subj ect of the invention is apparatus for metering one or nore |iquids
cont ai nedhien alespect ofetheseresiers | iMtweronieororisnte eabivedkei rpreomtaismers,

CharaCte@oﬁedeteEq%% I&iggggglS%ﬁicﬁoro§§§go$égu'€he above-mentioned
' disadvantages and which also has 1low production and

maintenance costs.
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For this purpose, the subject of the invention is apparatus
"for metering one or more liquids contained in respective
reservoirs into one or more collecting containers,

characterized in that it comprises, for each liquid:

- a cylinder for the liquid to be metered, the cylinder
having a movable piston member in contact with the surface

of the liquid in said cylinder;

- pressure means for exerting a constant force on the

piston,



---a cylinder for the liquid to be netered, the cylinder having a novabl e
pi.ston menber in contact with the surface of the liquid in said cylinder, -
pressure neans for exerting a constant force on the piston, 4 - neans for
the transfer of the liquid fromthe cyljypnder to the collecting container,

t he transfer nmeans conprising a duct having an inlet opening for the

w thdrawal of the liquid fromthe cylinder and a delivery opening, said
transfer nmeans being novable as a function of the level of the liquid in
the cylinder and being arranged to keep the geonetrical height difference

bet ween themkhgdi don tdHl aywedn Poé Nt candnkhe igakibvemesnpaind eyopesétogal to
the hydrostatic head of |iquid above the withdrawal point as the |evel of
liquid i ntPfe GUSEGIOINT vaPIE81T86  asthi® keEBPSERE dRtENRr PHIRFW-Tdt%e 2

constant, gased -had e @ﬁhina%%OC'beﬁ@n i thot herd ansfeid el feF  the
intercepting and controlling the flow of liquid in the transfer duct. In a
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comuni cating witri the c¥llnder for the withdrawal of the liquid and fixed
e
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hydrostatic head of |iqui'd above the inlet opening and the difference in

| evel bet®eenttprdi ihet degénieny armdtthe Idnieqnadpei® nghar BYREpELabmst ant
as the leP(@é\dOfofl'ﬂi’cﬁ@icﬁnabg@ecyéﬂepdﬁﬁtﬂa£éx§§l point as the level of

liquid in the reservoir varies, so as to keep the delivery

flow-rate constant, and

- wvalve means assoclated with the transfer duct for
intercepting and controlling the £flow of 1liquid in the

transfer duct.

In a preferred embodiment, the means for the transfer of the
liguid from the «cylinder to the <collecting container
comprise an inlet opening communicating with the cylinder
for the withdrawal of the liquid and fixed to the piston,
and a nozzle for delivery into the collecting container, the
nozzle being connected rigidly to the movable piston so that
the hydrostatic head of liquid above the inlet opening and
the difference in level between the inlet opening and the
delivery opening are kept constant as the level of liquid in

the c¢cylinder varies.

According to the invention, the cylinder can operate at
atmospheric pressure or under pressure. In the atmospheric-
pressure version, which is wusable particularly for non-
viscous ligquids which do not offer great flow resistance,
the piston member may be constituted by a plate which floats
on the liquid and which is movable and falls as the level of

liquid in the <c¢ylinder drops. Typically, in this



According-to the invention, the cylinder can operate at atnospheric
pressure or under pressure. In the atnosphericpressure version, which is
usabl e particularly for nonviscous |iquids which do not offer great flow
resi stance, the piston nenber may be constituted by a plate which floats on
the liquid and which is novable and falls as the level of liquid in the
cylinder drops. Typically, n this 5 enbodinment, a withdrawal tube is
connect edmbbgiialkyt, 0 4 heithdeatiang phisd e isw ¢dndetad t hdgewidly openithg

i mrersed _i.n_the liquid, sp th the withdrawal point remains. at _a_ _constant
distancef#PSEFPﬁeﬂﬁgﬁﬁ’cﬁlﬁmegﬁﬁqﬂF&ngﬁW?rﬂo(g%%MQFFTW@FS%?nﬁEpﬁ e. In
this caseiquhd,pressthet meaas wiefreiraeh 1t Opbintt kemdahisnidt 08 @oristant

i nvention are constituted bx t he atnos h?nic, ressure which con tg%ytes an
exanpl e G StRBCCapIIati®nisied Gnstamt LEGFEE, e FIRWRFSs §%§Et oy

suction @imByphB@eCreatd ahitf cadaf timd yYasssmrénmehfs teasshed ductin In
the pressurized version, the piston nmenber is slidable sealingly in

contact Wreh EREIRAELENOf Ofhetly| i RN WPRh 358 (IRRStSdAItas aY | $heept

under pressukenRY 1MPaPSeEOh EXGIHI N RANshAYs PLESSEkEmpTYPiSAl lope these
means conprise a weight which bears on the surface of the piston, or other

means whPeRlégatéar tof Gonsenwitanior éorsGeh adhef ofleamsl eStasteakeiani cal
or pneumgii-¢idavi 68, HPr AR 213 3 eRREr 2 MRLPLI 20T Fa QM CE O tgduced

pressure, ensuring a constant pressure or a suction force. The term
"pressur grapafer daictt.hus i ntended al so to include neans which exert a
subat nospheric pressure. Also in the pressurized version, in the preferred
enbodi ment, the transfer neans al so conprise a withdrawal tube fixed to
the pistdn arie i pressediized reetstpmd $det hpdstome mgimbiedr ahal sgéidaolieemai ns

at a constant _distance, from.the . .liqui | el hi [ al:so, the
flowin %ﬁgﬂapgéﬁéﬁgr%ﬁﬁg?&%éﬁﬁﬁgls ar?%%f%§ %ﬁsgg%iSﬁlggpggtwggk§af%be
act i vat edhdisr eetallydyartdhel priessurendser pedssore bipyameeosbifpat iexre rdfinghe

and the Boi APPSRAG | TEPY L5 ot he HBIEPE  Yaon st ant it Var A FaAS S 0%t he
l'iquid | eeabghtt heniclanstets on the surface of the piston, or other
means which can exert a constant force such as, for exémple,
a mechanical or pneumatic device, for example, a stepper
motor, or a source of reduced pressure, ensuring a constant
pressure or a suction force. The term "pressure means" is
thus intended also to include means which exert a

subatmospheric pressure.

Also in the pressurized version, in the preferred
embodiment, the transfer means also comprise a withdrawal
"tube fixed to the piston and immersed in the liquid so that
the withdrawal point remains at a constant distance from the
liquid 1level. In this embodiment also, the flow in the
transfer duct can be started by a suction effect or may be
activated directly by the pressure exerted, or by a

combination of the two.

In order to keep the difference in level between the
withdrawal point and the point of delivery to the nozzle

constant with variations in the liquid level, the transfer



6. neans, may be ,constituted by a rigid siphon or may conprise a flexible
tube, auxiliary rigid connecting means being provided for connecting the
piston to the delivery nozzle; these enbodinents will be described in
greater- detail with reference to the aﬁbended drawi ngs. Enbodi nents in
which the liquid-inlet and w thdrawal opening of the transfer duct is not
rigidly connected to the piston but is situated at a predeterm ned fixed
poi nt i nnich@scylaynder corkt st woadthy usedigiar sephonl er byya dealperiise tdhe
base or #& t he side qf the ch'nder alsoj%€II Wi thin, the scope of the
nvent | o LSFARER o IR, | { REXRYARSEL ali O bad SIATTGIRE aBEGES hdSTRa

wi t hdr anglroRQideld Vst esonnkltiaki alHongistont ke |Evel deliveay thdaxtde
cylinder; in this case, in order to achieve a constant delivery_ rate, means

are provitdeder PRI HYE S alddt P efeFealPadyeRerlTAL ¢ hedBEPL et Hbzzl e

so that &Qgeg@gg%tpr%méﬁgﬁ?@ﬁayaadﬂ&dﬁﬂéﬁﬂ bet ween the wi thdrawal point
(which in this case is fixed) and the delivery point is kept proportional

to the hydrostatic head of |iquid above the withdrawal point, as the |evel
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the use of a control and operating unit arranged for constantly determ ning
t he pressdré&hsf transbdunduet Hisquiak abadddthecoannpgtadalbopsigt it dor

o | NGl N RARouL sYect Lagk BPVERENL Op LS dEhiNERY PERLLC ddigepedenag on
the variation of the head of |iquid above the w thdrawal™ point. Further
advant ageylindecharatt é8i sonss idfutiede afppar axasprifd &Y tshehakehdd ddrdr di ng

to the i;%‘é%'%“é’f‘ iuy 't—theeC%rI%eC'c?Fr té@or@ﬁ@ﬂﬁ@g | gwng %%{)ﬁi %?Qh@ﬁs‘:{ﬂ&“ on,
given wi th reference to thé appended dr ngs, provide y way o
nonlinitSmgpexgﬂ@lEheihnwbhthon;FigureShﬂg Qa$e3,taﬁdh4§ap@tatig head
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in the level of liquid in the cylinder; in this case, in
order to achieve a constant delivery rate, means are
provided for bringing about a vertical movement oI the
delivery nozzle so that the geometrical difference in height
between the withdrawal point (which in this case is fixed)
and the delivery point 1is kept proportional to the
hydrostatic head of liquid above the withdrawal point, as
the level of ligquid in the reservoir varies. The above-
mentioned embodiment involves the use of a control and
operating unit arranged for constantly determining the
pressure of the column of liquid above the withdrawal point
and for bringing about vertical movement of the delivery
‘nozzle in dependence on the variation of the head of liquid

above the withdrawal point.

Further advantages and characteristics of the apparatus and
of the method according to the invention will become clear
from the following detailed aescription, given with
reference to the appendéd draﬁings, provided by way of non-

limiting example, in which:



Figure 5 is a partially-sectioned, schematic view show ng netering
apparatus, particularly dye-netering apparatus as a whol e. The apparatus
according to the invention nay be arragged for sinultaneous or sequenti al
metering of liquids; in particular, the apparatus is constituted by a
dye-netering machine for netering colouring agents into a varnish or paint
base; the apparatus is intended, however, to be usable in all applications
whi ch regdgpeesol ety i B medadi g efrel irpRtdss 1 ors exampied, f echeRatist ering

of food, met i nd p isGal. pt : & chem cal SN
gencral VorrR 1 erorShee P EREBdh R Rttt peAte ChET, K2 PRECKEL R
conpri seapphortaachckbgdidgt aobéheetievedtiaencybhdder 2 communi cating, by
nmeans of a one-way valve 4, for exanple, of the diaphragmtype, with a
refilling reservoir 6 containing the liquid L to be netered. The term

"cyli ndeF‘igfaSeus!ed ilsn & hegrrasanty-desariiqutddyn sshemahfendeiew o shoelinge a
container of any shape; .it is preferably -a ,circular. cylindrical container;
any ot hePeEREPEY PEPAERINS e PRA T H H A A 3te r@%%a?@pﬁﬁgg?snﬁﬁ Be
used. A phstien 8 associated with the cylinder 2 is slidable in contact with
the walls 10 of the cylinder; the piston 8 is preferably slidable sealingly
on the walls 10 of the cylinder with a vertical novenent so that the

.liquid @88 apparatus according to the invention may be arranged for
simultaneocus or sequential metering of liquids; in
particular, the apparatus is constituted by a dye-metering
machine for metering colouring agents into a varnish or
paint base; the apparatus 1is intended/ however, to be
usable in all applications which require volumetric metering
of liquids, for example, for the metering of food, cosmetic,
and pharmaceutical products and chemical products in

general.

With reference to the embodiment of Figure 1, the apparatus
comprises, for each liquid to be metered, a cylinder 2
communicating, by means of a one-way valve 4, for example,
of the diaphragm type, with a refilling reservoir 6

containing the liquid L to be metered.

The term "cylinder" as used in the present description is
"intended to include a container of any shape; it is
preferably a circular cylindrical container; any other
shape, for example, with a triangular or square base, may be

used.

A piston 8 associated with the éylinder 2 1is slidable 1in
contact with the walls 10 of the cylinder; the piston 8 is
preferably slidable sealingly on the walls 10 of the

cylinder with a vertical movement so that the liquid can



8 escape from the cylinder only fromthe predeterm ned w thdrawal point,
as described in greater detail below The piston 8 is kept in contact with
t he upper surface of the liquid by a gonstant force which may be
constituted by its own weight or by a %eight 12 which bears on the upper
surface of the piston, or by another nechani smwhich can exert a constant
force. A wthdrawal duct 14 is connected rigidly to the piston 8 wth its
ternlnalesmaps-sebnnmn tnerer sgdindetrhe dnlgui dfzord  tkem paeidedeirmiaed

t hd l. d. _of d, d d b
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the liquid in the cyllnder A rigid, siphon- Ilke duct 18 which term nates
in a nozzle 20 havin very openi.n , nected to the t hdr awa
ot 14 Thbe TR f Podl HEVEht LooeRirc e L DEr e diPRSR SERAFEWAT poi nt
16 and t kee d@qu@t ybpoantco%&ﬂa':hﬂ hfisr@d sehkept meansbantonisthtuaedatbiyons

inthe level of liq in the cylinde The nozz]l e 20 delive the |i UId
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any cas@urifdcan €AVidHnnnBnt¥hi Chod Spdt ot aﬁécﬁéﬁ&%w ewhiMeRNEan
indicated 22 for intercepting the flowof liquid are associated with the
transf er e#F§Et EnGoRBEENSOCH-ed, for exanple, by a sol enoid valve or by

a pneumatic valve, or by any ot her manual |y or el ectronically operated

mechani sm for choking and controlling the flow of I|iquid.
A withdrawal duct 14 is connected rigidly to the piston 8

with its terminal cross-section immersed in the liquid and
terminating in a withdrawal opening 16; the hydrostatic
head of liquid, indicated H;, above the wifhdrawal point 1is
thus kept constant with variations in the 1level of the
liquid in the cylinder. A rigid, siphon-like duct 18 which
terminates in a nozzle 20 having a delivery opening 1is
connected to the withdrawal duct 14. The geometrical height
difference H; between the withdrawal point 16 and the
delivery point 20 is thus alsc kept constant with variations

in the level of liquid in the cylinder.

The nozzle 20 delivers the liquid into a collecting
container C (Figure 4) at atmospheric pressure or, in any

case, in an environment which is at a constant pressure.

"Means, indicated 22 for intercepting the flow of liquid are
associated with the transfer duct and are constituted, for
example, by a sclenoid valve or by a pneumatic valve, or by
any other manually or electronically operated mechanism for

choking and controlling the flow of liquid.

In the preferred embodimént, ﬁhe opening and closure of the
valve means 22 are controlled by a control and operating
unit, for example, a personal computer, which is arranged to

permit setting, by the operator, of the quantity of liquid



In the preferred enbodi ment, the opening and closure of the valve neans 22
are controlled by a control and operating wunit., for exanple, a personal
conputer, which is arranged to permt setting, by the operator, of the
quantity of liquid 9 to be netered, and to bring about opening and cl osure
of the valve neans 22 as a function of the netering quantities required and
set by the operator. The cylinder 2 preferably conprises m xing nmeans 52
(Fi gure 4)q Yermexeamngd e, andnsoi butied bpoatnapeeting shidr mdosufrer ddeefiieng t he
liquid tq be nmetered h enequs_. Wen the apparatus,_is.in operation, the .
i quid tovageverre{“gﬁ‘&& (221 18t Sof TAPFCIBRAGE | PG CRECTEHIY O eser i 1 6:
this refitddauiggdesard/ dat rmay,tHeoromxangde, be constituted by a coll apsible
bag of the type supplied by dye producers and enables the liquid to be
metered to be changed easily, according to requirements. Initially, the
liquid from tdeliedét | Pngregsenmiy’ donBriceld apbkbhe Ragnks 5Ur ayriguro t he
cylinder on the basis of the rincigle of - communi cating vessels, passing

through the of@Pwa§*aPBpRr aghtVaF ¥ %A DAY e 2neBAgn 8k fmyS Bt 658 be prdWvi ded

for bringidypiahputhe/aritditiad Vs thdiuese Horfgdrfyd ston 8 in order to
bring about the flow fromthe refilling reservoir 6 to the cylinder 2. The

liquid introduced into the cylinder 2 is not in contact wwth the air and is
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formation of filns and solid residues mhlch'goutd og the circuit. The
fr equenc;ﬂ%ff#ﬁmt%@k«b bpededi snsor ‘éh_@i Fféﬁlﬂ-él_flﬁu§e§_ﬁl§§@aﬁt i6dl | yehiegluced
and this constiitiy esc8e 82k %Fa\g;i,nt 208 IdkmRAri 5aN Wy knawy appardi us.
A vent valve or tap Is generally present in'the uppernost portion of the
transf er qRidaEsgsurlgpag athetlagr thipem suekiad nber g | Rgodheerai tand

111 ng qhoheoykinder yith |4guik Thsdaidd | 981 dbet ey &dd@des, Jis g emoved
t hrough the vent or valv ilst the product is drawn 1 n omthe refilling
r eser voi rRCCRyslidicaphe agequdlresentisas t keitbatiyon thle priyeidi figomhehs quid
L;gm ;gt t)]:rerylhrlgntn% tP@séP\fréiJ{i B9 orresgéilﬁéésﬁél@ Egamfs Oérévt}r? RhE3SWRe
y the pi'ston once the liqurd een
cylinder on the basis of the principle of communicating
vessels, passing through the one-way diaphragm valﬁe 4.
Drive means 24 may also be provided for bringing about
vertical upward movement of the piston 8 in order to bring
about the flow from the refilling reservoir 6 to the
cylinder 2. The liquid introduced into the cylinder 2 1is
not in contact with the air and is therefore not subject to
drying on the walls of the cylinder or to the formation of
films and solid residues which could clog the circuit. The
frequency of maintenance operations required is thus
"substantially reduced and this constitutes a clear advantage
in comparison with known apparatus. A vent valve or tap is
generally present in the uppermost portion of the transfer
duct for purging the air from the cylinder during the
initial £filling of the cylinder with liquid. The air inside
the cylinder is removed through thé vent or valve whilst the
product is drawn in frbm the refilling reservoir. The
diaphragm valve 4 has the function of preventing the ligquid
from returning to the refilling reservoir as a result of the

pressure exerted by the piston once the 1liquid has been



10 drawn'into the cylinder; this valve is closed when the cylinder is under
pressure and opens when the piston rises. A certain level of liquidis

al ways nmi ntai ned in the bottom of th%ﬁ{efilling reservoir so as to prevent
infiltration of air. The delivery of the liquid fromthe cylinder 2 to the
col l ecting container is brought about by the opening of the valve neans 22;
when the sol enoid valve 22 is opened, the fluid energes fromthe nozzle 20
into an dénewnonimgmt whiechcykimdent nosphési vgdvisssife @kord a vWh@nst Bhe
pressure; he _sql i d.valv 2.1 d e pi_st Qﬁqb mai ns
stationaF¥T2§§e%hgsI%§§%¥igﬁééﬁﬁ%%eaéélghgég gg%ﬁo€ﬁﬁéﬁgg% o] ?%gég'
refilling cegeavni debedaose ltikeivalise Al wayyImEsied;aisia el heherbsstion

inside th | i nder, ji.s _greater_than the_pressure in.the fillin
reservoi?% %ﬁen&ﬁgél%ﬁﬁﬁn ?ﬁer?lﬁss?n?gngngH%ﬁgqqmgQéﬂ & tﬁ%§ 8fso be
constitugaed.by a sinple open/shut tap. To control the delivery flowrate,
the desired flowrate per mnute is cal culated theoretically, the val ue of
the constant pressure generated by the weight 12 or other equival ent
mechani sThéhedle bev@gy deffi netheexpéguient akby ithelepsnderier o2 the the

characteristics, of the product, to be made to flow _The openi ng apd,cl osi ng
times fofCLhBCTANTe CRBARLNSIDS Sy Qﬁégﬁrﬁp@RFb9yn§Qﬁ39ﬁ% éﬂﬁgthﬁ

sof t war eyangde anmlgus andt hsyhahante WiidhdmaswiBset e quanipdnes, f ehea
predeterm ned period of time and corrects the opening tine in dependence on
t he quaniuyddemersiesd. T1om t hBe mdredilsy 4 paRhe uslacEo i STyPeRy” t Neich

inventions LR Whintfsghd NdeRsndent rdred £1 hpgaardndelaneeprLdiond 1S Fheén
provided for netering n liquids, calibration takes place for each |
i ndi vi dubhecisedginoighdval ¢al £Br dtS onl @tr%e tBEt RESTEBt MHIRET TREMBHBAI ng

and cl OSEEQt?EnE\%ﬁi ‘éﬁ'dveck{@aﬁ§q&§d CORLEQL! %ﬂebléﬁill?if%ljxorca'%{h&ﬂuké%ﬁﬁt

processi ng unit receives the quantities to e delivered froma

conmput er ton thif chefhelingalressavatior beeRer eS§hRi Ve efercesClpeefs

i mpor t ang,. n t appat aLus 1-ac | 0; Lhe tigh.enahles
each ci r%ﬁ#?et gth%e %ﬁgén%%%eel gﬁs%gépzr}%e?\%%f t fe é%hgrrg%\sﬁggt htgtpaa .

pr edet er praesdufer iml &hieonr edfi 1ddmgo masesr vodir -be el hamiat vepsieameodsly, or

sequentially if t s r r.S. al -y, t i I r S
correctl ggeégﬁeﬁ#ﬁozﬁ% bgpgng}cea?lvosencgah%haa!sl Oeeﬁgcgio:"n%géttg I.%% %}? @
simple open/shut tap.

To control the delivery flow-rate, the desired flow-rate per
minute is calculated theoretically, the wvalue of the
constant pressure generated by the weight 12 or other
equivalent mechanism then being defined experimentally in
dependence on the characteristics of the product to be made
to flow. The opening and closing times for the valve means
"22 are determined by means of calibration software and a
thousandths balance which measures the quantities for a
predetermined period of time and corrects the opening time
in dependence on <the quantity delivered. In the metering
apparatus according to the invention, in which n independent
metering and delivery éj.r_c_uits are provided for metering n
liquids, calibration takes place for each individual circuit
and a calibration curve 1is thus obtained. The opening and
closure of the valve means is controlled by a PLC or an

equivalent processing unit which receives the quantities to



Since thé products to be netered generally have greatly differing
viscosities and specifications, the apparatus according to the invention,

i nmwhich each netering circuit is conp)etely independent, permts
calibration both of the desired flowrate and of the necessary pressure
exerted by the pressure neans, in order to achieve a uniform and
nonturbulent flow This is achieved whilst avoi ding problens of cavitation
- which tebe tdelowsesdediroof &hecrpmierents aid ah f teeertirfd lowopatresocan be

sel ected,far. each individyal product .and. circuit. Iln the odi nen of

P gur es. STELCAEERe RIS FIGRAEACSY ( Hane b LGy 4 enPRar EAREACRS t he
same ref appacea tugmeicalcrdihte gt nentefidn geriasb Pedi édehisciromithab of
Figure 1 SUbStan%iatlréf/ in,that tf&e duct for hhe transfer of the liquid from
the cyliRGer PRRLGHI Yol FBEEPRGIETNt ai Mer EBfpri YL 11 &R bl &t ube 226
connect egre@etBemintldr avehudbet ohd ¥hi Chom@snért &1 GHre be | detanaeeided
rigidly to the piston 8. Wereas in Figure 1 the valve neans 22 are
connect ey 1LRBESUSATN 18 anBSENBREEBF &Y novE vﬁ%% t"r’?@rentsiorep§§3?§ﬁr in

Figure 2yztcheavakve prans2@ie fdpeedrand apereeangctefbd o idiazzle 20
by neans of the flexible tube 26 and_a flexible tube 28. In this

enbodi meRelaaggir | PAEE Aitgh@scH8E8cCRGALHEA8S - such as a bracket 30, are
provi ded and connect the piston 8 to the nozzle 20 so that the difference
in geonetrical height between the withdrawal 12 point 16 and, the novable
del i very SAo£el etRo ipredsetkeptc &ensMAREIEA tIERCEFLEYI Fate pregRdY

enbodi Menl @k rgu" & idoddI® MBANSLOT LHELEANSEeinol  EHE |lggldakigm the
cyl i nder to t collecti ng contai ner - conprise a flexibl e tube 32

i mer sed aiocordénigi e dth&hé nvieingkidsl,e imybeh3ghi sagdnreeteding gicdirgutid t he
pi ston 8 .hy f . a.rihal ect/d b L S kN e hiquid
and has éLlr% i%#@?f%tpé;lrx néﬁ§gb\%ﬂggﬁ@i’s%aet%%l congézli%tér%/g?tgﬁcgjﬁthdié?aﬁgg from
t he pi st des8rethef Twrztat®0and cdnneue edecesghdlyy Aressveei sxonteég bivgi d

connectiQn neans 30, a .ndicated in Figu he enbogdi nen f _Fiqure 4
correspor% S Subs Séln]%ei' a‘ﬁ??n?b ‘fiﬁe OreA%od#(?}e%?h%Fvgi gdure %%mﬁ%?ghnto e nmeans
for the tuabsflent ofldwe | iThuisd Bs eacbnstvetiutwed It aavopiingi prokleds | n
this enbadi nent, .t.he pi.ston nenber i stifut a i '

eyl 5 nder 2 KRR GRS et G e ? SA Rt eht oS8 B acBibtR8hss: s, oy
virtue ofdife¢elrienyg mfans-42tesn emgadgeneseleicthd ther waldah 10nofiviilkdeal

cyl i nder, _and havi ng an. erighwall 44 which can exert a pressure on the
Iiquid bPPETe 30 1008 gHt 12,

In the embodiments of Figures 2-5, elements identical to
those of Figure 1 are indicated by the same reference
numerals. The embodiment of Figure 2 differs from that of
Figure 1 substantially in that the duct for the transfer of
the liquid from the cylinder 2 to the collecting container
"comprises a flexible tube 26 connected to the withdrawal
duct 14 which, as in Figure 1, is connected rigidly to the
piston 8. Whereas in Figure 1 the valve means 22 are
connected to the siphon 18 and therefore move with the
entire system, in Figure 2, the valve means 22 are fixed and
are connected to the nozzle 20 by means of the flexible tube
26 and a flexible tubeﬂés. In this embodiment, auxiliary 
rigid connection means, such as a bracket 30, are provided
and connect the piston 8 to the nozzle 20 so that the

difference in geometrical height between the withdrawal



The overall view of Figure 5 shows a schematic enbodi nrent of dye-netering
appairatus or simlar nmetering apparatus conprising a support structure 44
wi'tth one or nore housings 46a, 46b cg&%aining a plurality of delivery
circuits each conprising a cylinder 0 which a refilling reservoir or
col | apsi bl e bag is connected. Each cylinder is connected to a transfer
duct with which valve neans 22 are associated and which terminates in a
respecti peintzzle 20d. Al Cnomeblea deleissrial nesrpat 10 &F anldithekept

eqyivalgggngégggs hnghggigmggdihggkqated 48 and has a display screen 50;
this uni control’'s™the ;opéning and cl osure of the valve neans 22 in

accordance with the paraneters set by the operator. As stated, each nozzle
can nove independently of the others but their novenent may clearly be

si mul t aneous or sequential. In the apparatus according to the invention, it
i s possi hethe amibiceM@meoytt iofalFinptrey i hg Per frzamncEor eviea wrahsyeryofnal

gquantities, hy variation t he .const an re re n L pqui d, at
t he desigﬁest .lé\%%ﬁﬁng eoFX%ﬁ?$:%m%r§Pe%% fF?%g %gg% iS%R??%%ggf t he
val ve neasspirssthus d@cbikeved. e 3R mmmetosed can behealdéghatied byhe
calibrating the output rate in _dependence on the pe..of lLiquid, 4&h
pressurefﬂg§§@§? arrh ?hé%régﬁlFopgeﬁgechF5Ve P’aﬁé ﬁgh eP%%§°P|é§f§¥te per
second, mRahel Alf @n tigitde-dinE daBopeeERid OB | Imnefsédeinatie digaldsure

system used. A further_ advantage of .t he apparatus accordjng to the
inventioﬁnﬁsh@ﬁaﬁ“bv%ﬁﬂ%%l%E?Fh@gaéénﬁgl5ﬁ GérﬁPéH%SCEBﬁFﬁgﬁiﬁ&rﬁ?sﬁéeous

pi gment s 4Gan sRe et 8ERA HNLCHS8LY¥nbYg Vi I t1ige OMolzi2@ cabsencies oborneBaBdss
whi ch can exert a shearing action, the apparatus is thus particularly
advant ag&adgddily t he am%rrrﬁlisxféﬂbam FéPafr tRepereiomi dHiafyd Filel d25A

further gubjiect -of jHhhejigaventbion is a method of netering a liquid,
particularly for netering colouring agents, with the use of a cylinder for

the liquid to be netered, the cylinder having a novable piston menmber in
contact whth She SUdACe Pf ri 8 LI QUi randRaNSsiRstddiei d1apster tak the
liquid conprising a transfer duct having an inlet opening for the
wi t hdr anembeflimeat] iafui Bigwoen Lhdrcywhheler thadmeads! it ythpeniragsted whi ch
the pressuyr Xar.t Y, U € : ry exgsihng: gngQonsgant rforge on the
pi ston b%ilfnggl%agoltﬂqﬂépfal%w%&%ﬁqw r%fn?he {In'etl%‘peni ng to the desl ivery
openi ng, eshacaveert,zethe npihaon deribey the densvérytefl the 2i qdildabike
geonet ri cah sheight ;qif ferance, beineed; khe hthd'@Blnich are slidable

sealingly, by virtue of sealing means 42, in engagement with

the walls 10 of the c¢ylinder, and having an end wall 44

which can exert a pressure on the liquid by virtue of a

weight 12.

The overall view of Figure 5 shows a schematic embodiment of
"dye-metering apparatus or similar metering apparatus
comprising a support structure 44 with one or more housings
46a, 46b containing a plurality of delivery circuits each
comprising a cylinder 2 to which a refilling reservoir or
collapsible bag is connected. Each cylinder is connected to
a transfer duct with which valve means 22 are associated and
which terminates in a réépective nozzle 20. A PLC unit, a
personal computer, or another equivalent processing unit is

indicated 48 and has a display screen ©50; this unit



14 point -and the delivery point is kept proportional to the hydrostatic
head of |iquid above the withdrawal point as the level of liquid in the
cyl'inder varies. As a particul ar case t he above-nentioned nethod, the
nmet hod according to the invention preferably provides for a situation in
whi ch the hydrostatic head of liquid above the inlet opening and the
difference in | evel between the inlet opening and the delivery opening are
kept constahtoads ttie | epehing Iainqijifdl¢$il1t¢1e0%yltihﬁjeifa3lfé$ié@.ansl LLAMVS

accordance with the parameters set by the operator.

As stated, each nozzle can move independently of the others
but their movement may clearly ©be simultaneous or
sequential. In the apparatus according to the invention, it
is possible to achieve optimal metering performance, even
with Véry small quantities, by variation of the constant
pressure exerted on the liquid, at the design stage. A
balance of the flow rate with the reaction time of the valve
means is thus achieved. The minimum dose can be calculated
by calibrating the output rate in dependence on the type of
liquid, the pressure losses, and the result to be achieved,
and hence the flow-rate per second, in relation to the
minimum operation time of the valve or closure system used.
A further advantage of the apparatus according to the
invention is that even colouring agents or varnishes
containing micaceous pigments can be metered precisely by
virtue of the absence of mechanisms which can exert a
shearing action; the apparatus is thus particularly
advantageous in the automotive paint repair (car

refinishing) field.

A further subject of the invention is a method of metering a
liquid, particularly for metering colouring agents, with the
‘use of a cylinder for the liguid to be metered, the cylinder
having a movable piston member in contact with the surface
of the ligquid, and means for the transfer of the liquid
comprising a transfer duct having an inlet opening for the
withdrawal of the liquid from the cylinder and a delivery
opening, in which the pressure exerted by pressure means for
exerting a constant foréé on the piston brings about a flow 
of liquid from the inlet opening to the delivery opening,
characterized in that, during the delivery of the liquid,

the geometrical height difference between the withdrawal



1. Apparatus for nmetering one or nore liquids contained in respective
reservoirs (2, 6) into one or nore collecting containers, characterized in
" that it conprises, for each liquid: - 3 cylinder ( 2 ) for the liquid to be
netered, the cylinder having a movabl & pi ston nenber (8) in contact with
the surface of the liquid in the cylinder (2), - pressure nmeans (12) for
exerting a constant force on the piston (8), - neans (14, 16, 18, 20) for
the transdént ofarichethe quiad fvery t peicyl iimlekep2) propdwet cwld ectiongthe

container, .the transfer ans conprisin d WA i nl.et _Qpenjng
(16) forhYﬂ’éoﬁf?{\ﬂ?a\ﬁaqa%?OEhef:fﬁhﬁid ré’%tﬁgéc%ﬂn era%;anld égégﬁi v%%y
openi ng £RO)lesal dofranghied tmansebeyhindevabhieies. dependence on the | evel
of liquid in the cylinder (2) and being arranged to keep the geonetri cal
hei ght difference HL between the w thdrawal point and the delivery point
proportigpala t @arte J@ostakiec beactind ldogwiedmidAtdlmesl t ethbtihdr alnal
point as the |level of liquid in the cylinder varie so as .to ke t he
del i ver yneERGHr aE6CEGhEHaritc anﬁ%Gé°ﬂeBﬁ§ F§§§1¥S§HEW&FEE ﬁﬁﬁﬁ fhe

transfer seaRsi Q7 160RMHIRN it theafbovaoic| hagidoitn tikmild allsdws tRans. 2.
Apparatus according to Caim1, characterized_in that the nmeans for the

t r ansf er 1Biet hePPP&BRd 3ot hhedt T e RERFC t 1t HEVESI IRSEMSRT ot at Peft

conpri se,gan i Al etarePenh a9 del 8l Gymamd £t d N e tiediheceybtader dorthbe
mﬁthdramg %% %hen[iqyid_and foed'to theéplston 8), and a nozzle (20) for
del i verylened eheléanidcinnghecentanfer, Vveheehozzl e being



16 connected rigidly to the novable piston so that the hydrostatic head of
I'i quid HZ above the inlet opening (16) and the difference in |evel Hl
between the inlet opening (16) and theqgelivery opening of the nozzle (20)
are kept constant as the level of liquid in the cylinder varies. 3.
Apparatus according to Claim1l or aim2, in which the transfer neans
conprise a rigid, siphon-Iike duct (18 haV|ng a wthdrawal arm (14) which
termnates in the inlet opening (16)CL nicating with the cylinder and
fixed to the piston nenber (8). 4. Apparatus according to Claim2, in which
the transfer nmeans conprise a flexible duct (26, 28), auxiliary r|g|d
connect i dn rMREPRr{303 ﬁern@qﬁaﬂhnﬁﬂpm%roéomﬂﬁﬁ|#kﬂ@1ﬁﬁnﬁvabﬁéngﬁsﬂéh (8)

L0 e, ISldaflot QRPNLB0oLE0) e ( APPRNALUSLACCH BY U PDY NG it

preceding clFains, 1n ston I's novable sea al ong
wal | s (1(¢)orm‘amsoyl r:hdeacmetrhzedrtlnalthaﬂ/emntcamnrneaas (f.L<21) &ach
prOV|ded f.ar erting a constant force on the piston. 6. Apparatus
accordlngjfb éra|n15 characterized in that the nmeans for exerting a
constant force conprlse a wei ght (12) or a nechani cal device mhich can

exert a Constan [ p rat accordi i.m

whi ch the Jttﬁl ‘% cé)?rbr AE e %ulfqoota? Pﬁ% ﬁg? d < gﬁ'lnqze’r{ed in

said Cylhﬁﬂﬂﬂmeh movable plston member in contact w1th the
surface of the liquid in the cylinder (2),

- pressure means (12) for exerting a constant force on the

piston (8),

- means (14, 16, 18, 20) for the transfer of the liquid from
the cylinder (2) to the collecting container, the transfer
means comprising a duct having an inlet opening (16) for the
withdrawal of the liquid from the cylinder and a delivery
opening (20), said transfer means being movable in
dependence on the level of liquid in the cylinder (2) and
being arranged to keep the geometrical height difference H;
between the withdrawal point and the delivery point
proportional to the hydrostatic head of liquid H; above the
withdrawal point as the level of 1liquid in the cylinder

varies, so as to keep the delivery flow-rate constant, and

- valve means (22) associated with the transfer means for

controlling the flow of liquid in the transfer means.

2. Apparatus according to Claim 1, characterized in that the
means for the transfer of “the llquld from the cylinder to
the collecting contalner comprlse an inlet opening (16) 
communicating with the cylinder for the withdrawal of the
liquid and fixed to the piston (8), and a nozzle (20) for

delivery into the collecting .container, the nozzle being



8. Apparatus according to any one of the preceding clains, in which a

refilling reservoir (6) is associated with the cylinder (2) and
communi cates with the cylinder throug neway val ve neans (4). 17 9.
Appar atus according to Claim8, characterized in that the refilling

reservoir (6) is constituted by a collapsible bag. 10. Apparatus according
to any one of the preceding clains, conprising a control and operating unit
(46) arr grgeéctedbr inigisbaut the bpeni igvaRdeor SISy e 7 t Heabal F8enmeans

(22) in o] aget er: s, f:ar 4.h ri f e Jbopui .yt
netered,H?Eggggggggtgggﬁtegﬁggégﬁlgy}%ngg%§$§t3§9 %igkﬁzﬁg¢%#ﬁ§gagég?ding
to any omedothehdififecediceginl dievel donbetvaeadtbe andpe- apeainag (F&ehi ne

for netering | our,i nt A et h of in h quids,
particul%bﬁy ?gF ne?ggy%g§coﬁgﬁﬁgﬁ _aggntg?emjpgg%%% uggb%f gq%ylﬁﬁggr (2)
f or eachcbnguidtt esbéheetferved, ofhéigyliidnder thevicyd iadewvaBiréegi.-st on menber
(8) in contact with the surface of the liquid in the cylinder and neans
(14, 16, 18, 20) for the transfer of the liquid fromthe cylinder to a

col | ecti g o@naaiaters dbectdimsfeo CRadm HavongCamimnl2et iopewhigh( tée for

the withdrawal. of the liquid fromthe cylinder and a deliver peni (20),
i n whi cht52pP&&Eur Be8REr t E8™Br 1Efe Bisfﬁﬁl ) By gngl% r 8§5gti3&%g

const ant hhefeg by i wmoshabawil aafhow 1of) theithqtiednfihemesheir ntiké dpéeitng to
the delivery openjng, characterized in that, duri t.he deljver f the
liquid, PRENGBENEtY calcﬁ@WBﬂ%cﬂF¥?8réﬂéﬁlFﬁh%eFﬁggﬁdﬁﬁeEHF{h§+% | %5oi nt
and the deaki yegyopomdintes K8pt. proportional to the hydrostatic head of

| iquid H2 above the wi thdrawal point as the level of liquid in the cylinder
(2) varies.

4. Apparatus according to Claim 2, in which the transfer
means comprise a flexible duct (26, 28), auxiliary rigid
connection means (30) being provided for connecting the

movable piston (8) to the delivery opening (20).

5. Apparatus according to any one of the preceding claims,
in which the piston (8) is movable sealingly along the walls
(10) of the cylinder with vertical movement and means (12)

are provided for exerting a constant force on the piston.

6. Apparatus according to Claim 5, characterized in that the
means for exerting a constant force comprise a weight (12)

or a mechanical device which can exert a constant force.

7. Apparatus according to Claim 1 or Claim 2, in which the
piston (8) comprises a plate floating on the liquid

contained in said cylinder (2).

8. Apparatus according to any one of the preceding claims,
in which a refilling reServoir (6) is associated with the
cylinder (2) and communicates with the cylinder through one-

way valve means (4).



13. A nethod according to Caim12, in which the difference in level Hl

bet ween the inlet opening and the delivery opening and the hydrostatic head
of 1iquid Hz above the inlet 18 ' op%@ing are kept constant as the |evel

of liquid in the cylinder varies. 14. "A method according to Claim 11l or
Caim112, in which the liquid to be netered is supplied to the cylinder (2)

by neans of a refilling reservoir (6) connected to the cylinder by nmeans of
a one-wa§.vAbperatus according to Claim 8, characterized in that the

refilling reservoir (6) 1s constituted by a collapsible bag.

10. Apparatus according to any one of the preceding claims,
comprising a control and 'operating unit (48) arranged to
bring about the opening and/or closure of the valve means
(22) in dependence on parameters for the metering of the
liquid to be metered, the parameters being set by an

operator.

11. Apparatus according to any one of the preceding claims,
constituted by a dye-metering machine for metering colouring

agents.

12. A method of metering ligquids, particularly for metering
colouring agents, with the use of a cylinder (2) for each
liguid to be metered, the cylinder having a movable piston
member (8) in contact with the surface of the liquid in the
cylinder and means (14, 16, 18, 20) for the transfer of the
liquid from the cylinder to a collecting container, the
transfer means having an inlet opening (16) for the
withdrawal of the liquid from the cylinder and a delivery
opening (20), in which a pressure exerted on the piston (8)
by means for exerting a constant force brings about a flow
of the 1liquid from the inlet opening to the delivery
"opening, characterized in that, during the delivery of the
liquid, the geometrical height difference H; between the
withdrawal point and the delivery point is kept proportional
to the hydrostatic head of liquid H; above the withdrawal

point as the level of liquid in the cylinder (2) varies.

13. A method according to Claim 12, in which the difference
in level H; between the inlet opening and the delivery

opening and the hydrostatic head of liquid H, above the inlet
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opening are kept constant as the level of liquid in the

cylinder varies.

14. A method according to Claim 11 or Claim 12, in which the
liquid to be metered 1is supplied to the cylinder (2) by
means of a refilling reservoir (6) connected to the cylinder

by means of a one-way valve.



