; e3et qd: 6$26TQZ00 4 DEC 200Z -1 Method and Apparatus for Filling a
Pressuré Tark with a Fluid The present invention relates to a nmethg gﬁmdmﬁf
apparatus for filling a pressure tank with a fluid. Such methods an
apparatus are known, for exanmple, in systens for coating substrates, such
as CDs. Wth these systens, a lacquer that is disposed in a p

is moved via a riser to a coating station by the pressure tha ,mmmmm ]m
pressure tank. At the coating station, the lacquer is applied to t

that are to be coated by means of an outlet or discharge valve. I'\*fHis
connection, for a uniformand continuqus coating of these CDs it is

I nportant that the pressure of the lacquer that is to be dispensed at the
outl et valve preferably has a constant predeterm ned value. Wth the

her et of ore known systens, however, such a uniformand a continuous coating
of these CDs was not possible durlng t he f||||ng or ref|II|ng of the
pressure tank w tMethad @i AppSQ ] , T 4

interrupted during the refi Ilng process Durlng the f||||ng or refilling
of the pressure tank with |acquer, the pressure tank was relieved to

anbi ent la a
fill opeﬁ%@%ﬁ%lm}akﬁqggﬁe%@z%ﬂggﬂ rhgb esl reg ?Qﬁ)gersgl%gg%%%d};f t he
coati ng pfladesses, as well as a high consunption of nitrogen, which is
.generally utilized to bring the pressure tank back to the desired pressure
after the filling process result. US- A-3,893,625 discloses a system

accor di NgydOm¥dbésardl &g t;id}a%s' dre KAOHH CoP Lx it} sle,ofn FsRIRSOH ESatindNebarhesi S
returned via a return k into the pressure tank. The retufn tank and the

pressur esuchakClse i nterconnected via a fluid I|ne as well as a gas line.
Duri ng i 04 DEC 2002 -2

With these systems, a lacquer that is disposed in a pressure tank is moved Yia ariserto a
coating station by the pressure that is in tl-;e pressure tank. At the coating station, the
lacquer is appfied to the CDs that are to be coated by means of an outlet or discharge
valve. In thi; connection, for a uniform and continuous coating of these CDs it is
important that the pressure of the lacquer that is to be dispensed at the outlet valve

preferably has a constant predetermined value.

With the heretofore known systems, however, such a uniform and a continue—us coating of
these CDs was not possible during the filling or refilling of the pressure tank with
lacquer, so that the coating process had to be interrupted during the refilling process.
During the filling or refilling of the pressure tank with lacquer, the pressure tank was
relieved to ambient pressure and the lacquer was then introduced into the tank via a fill
opening. However, with this procedure undesired interruptions of the coating processes,
as well as a high consumption of nitrogen, which is generally utilized to bring the

pressure tank back to the desired pressure after the filling process resuit.

US-A-3,893,625 discloses a system according to which a fluid is conducted out of a
pressure tank and is returned via a return tank into the pressure tank. The return tank and

the pressure tank are interconnected via a fluid line as well as a gas line. During

R
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operati on of the apparatus, the pressure tank, which is-filled with fluid,
is,first pressurized via an appropriate control unit. This pressure then
causes the fluid in the pressure tank to be conducted out and to (B DEC 2002
conveyed to a coating station. Fluid that is not needed is conveyed in a
sui table manner to a collection tank and is subsequently conveyed into the
return tank. After a certain filling state has been reached in the return
tank, the connection to the collection tank is interrupted and subsequently
essentially simultaneously the fluid line, as well as the gas line, are
opened to the pressure tank. By openifig the gas |ine between the pressure
tank and the return tank, a pressure equalization is achieved between the
two tanks. Since the return tank is di sposed above the pressure tank, the
f 1 ui d i nperhtéorn eff the appaxaties, theprebwstanlntvhicthis-filled swth Buit zis first Prassdrizedd | i ne

and the gas line are subse tly closed. It i§ therefore an object of the
ot esent VIPRPRGHACE B RAL P Pregeids tien spbset Hee A MdBhpr A ue B @ wi ¢ hou
the necgshhductad outl di'fdetror%_oédn%)ééfht% desatib stdhRnPriaaRiuhe: kalk nedddd iSt at ed

object is inventively realized a method according to claim1 or an
appar at cenvayebindd sujtable whuatientca coltectiomtank add fsosubséquienthyycanvpyadsistorthet ank,

ith a fluid f fill .t t hat _i,s _di hi.gher t t
Uank wnEEBypke itk spisih 0k dffte s bRl B5gsed HoRhe i gk Bear s d o
fluid fegthebfidle @NOthehRofl&dtbAWItAE Sk €RRerBifed’ Md dRBsequBHH dskéiially €-

controlling in a closed | oop the pressure in the pressure tank, via a
pr opor t Fignifangauslyethe fid live, @5 yigh 98 the gas dingaaze ppened to theepresurettanlprBgsure -

tank, whjile t ) . i | i t he .rafill tapk,are closed, by
regul at PR@"?%BE?N%&%HP%Q&E‘S%%e mrq:eip |k %Eﬁﬁ? at%%ﬁ ta(?dt ﬁlee f)‘lfr% s?ﬁ%’ i%n pfeﬁ%urf)r essure
tank, apghaliyatiReRisohicvEEbawenetieitw thikse Shelewberenim thild istdidpesanabovbe
pressure tank. By regulatingm;he pressure_in.the refill tank to the

pr essur thejpiessuee tBale dBe flaidiig dhe feturn tank 5o%; fioves ingp thepressie tgnke slhgrfid ank wi t h
fluid w; L 1 | o the pressure therein. Furthernore,
t he pr&éﬂ%%&%%p?%%\‘gs\{/l\ﬁeﬁ?er{m?r%&g‘?essure tank are not changed by the
filling process, since the sane pressure exists in both tanks, 0O04DEC

200't -3.sq that the.function and the use of .the pressure tank are not

2aver seltyS herelitedts Shigat OF terpesPhf o) i 3% efibid inB oR 3 BifSine BT ne

pr essur guidaRithout Mgy eeckssita fibidleaapidid e REESINE Presliukd @ARNCe that causes the

fluid to run into the pressure tank w thout thereby changing the gas

pressure within the pressure tank. By closing the gas inlet |ine between

the pr oa%%tapegadbljéfc?hslviﬁvam iyf}eal%&sgu%tﬁ&%mﬂm 91449 Jr%ﬁ‘égﬁérht%‘ of the
e refi K

pressure 1 nt tanﬁ to the pressure in the pressure t via the

pr opor t iacevading 46 wirimher & a esthadsfor fidingdy aressage tankawither fluid drareguell i on of
the pressure in the refill tank the sane. conpanent re used as for the
Fogul a PO ! Bistrebishe e Bl RFBESY B VaBlsdns REtrERerRY | ne
pressur @yid) ghd oritleBfsg! lifle tadd a. 1At feedi tifle, 2ardete] fOHOWRIB! stélfs drB@revigssure in
the pressure tank is not possible during the regulation of the pressure in
t he ref ir¢egulatingki.c.acantiollingain gr dasedr loop 11hd geesspe hinnthe nrrespess ke Vidaaak t hat
limts : i eq: : ) I t

regul at PEPoRy St Albecthel BOARAREFH & faRlie, B0 v REBREaDIMIANME
pr essur eotreeking Aheeto the aafiil tagk tfeeclosadie byrregdating the pteksire af the refilhtakk t he gas

inlet line can again _be opened,. so that no adverse inmpact .upon the system
occurs 48 e PrEsT hfhe PSS hkcagahgpenine e SoRneatRg TR ECBUER AP ne and
the fl u'tﬂﬂc‘(ﬁﬁdtgé pAZsUt tdnk. w&g&ah@n% Be GRAVEY if IH4IrEAP Nk Qh tHelfReRiRIAUr € tank
in a controlle nner even 'during the filling process, since the pressure
in the ohd pressuré temkiit isemssiblei talfillythe pressiranapkdwitlT flsidowisbeu heving to fiestpr essur e
tank is agdvantageously,adjusted to a desired pressure val.ue.that is

ot or m AQIPvadhS Prontie; BRely * FaBtsiPofe Ao PESHRE SoRRHGS VRAR T 868 sensor
that isgdispe ﬁSPcHaH%&{’ofﬁ&E IfBling ArB&es®fsirlcB theNafR DésBurb RRésis ih BotRialks, t O

achi eve an automati ¢ adaptation of the systemto variable disturbance
factors, such as the filling height of the fluid in the tank as well as
filter pressure losses of a filter that is typically disposed in the outl et
line. In this connection, the desired pressure value is advantageously not
altered as long as the gas inlet |ine between the proportional valve and
the pressure tank is closed, since a readjustnment of the pressure in the
pressure tank at this point in tinme is not possible, and a change of the
desired pressure value would lead to O 4 DEC lpp't -4 adjustnent of the
refill tank to a pressure that is different than that of the pressure tank.
This would lead to undesired pressure fluctuations or changes when the
connecting line between the refill tank and the pressure tank i s opened.




The pressure in the gas inlet line is advantageously nmeasured in order to
provide'the "actual pressure that is required for a regulation of the
pressure in the pressure tank or of the pressure in the refill tanﬁ4nﬁmqw2
measur enent of the actual pressure tank as well as for the refill tank, as
a result of which a greater precision can be achieved and the cost for an
addi tional pressure sensor can be saved. Furthernore no dynamc |ine and/or
filter pressure | osses occur in the gas inlet line, so that a stable
regul ati on response of the proportional valve is achieved w thout
fluctuations. Pursuant to a further, pgeferred enbodi ment of the invention,
the desired pressure valve is determned as a function of a differenti al
pressure sensor as long as the connecting lines between the refill tank and
the pressure tank are opened; this differential pressure sensor is disposed
between the gas inlet line and the outlet line of the pressure tank. By

usi ng a dbfth@rnrfundlioaRbthe uSe 5£1h8 Presbere W@tk ark A6t &BRrselyl sffectddNSinddthet he
outlet line of the pressure tank, the filling state height that varies
during t Hefili jtank jisydispesed chighgrethap the) paesswantank,atheret isea dwdrastatic ressyrer e

val ve, cayf r di,ngl I . I i enti al
pressur eq{ggﬁgg‘%qg%a‘%}l%g t%enﬁ%g# ;@)E@ﬁ&&?ﬁ%ﬁ%{%@?é@k&@ﬁo# Elgerﬁyl @fgn%h%ra{)ec ess is
concl udedzas Aresspreamathits the rpréssiirei ragka Byr ebsingetheapds wléth lihé Wetivéeno thea
refill tank that .is dispgsed higher than the pressure tank, and whereby the
tanks ar PTORATEINA HRf¥E ﬁ%ﬁ&swrﬁsgaéaqlﬁq fwng thAdesiaton o Cas RreTsbEn theyee il

COMPY i S CSakAROPRAREE intie pleSburd RN Ohe DrbbRRONA MR el ¥Rkefche gas
inlet line to introduce a prgssurlze gas 1nto the pressure tanﬁ and/ or

i nt o t he adedritage thatnfor tize fegulation af the prhssurd i the sefilb cuikshe wame components

proportional val e and the pressure tank .and. outside a,connection hetween
P heP o bpdre st 16400 fedulkgioR of e Hassb N Witn Gt R ok, fovers B Eaectlle Bl o
val ve t hajreskreGh SRQFEHURIANE Allthbhigh Preapjuktmeanaf the ptessura itithe peesk@t itdk t ank,
and outside a connection between the proportional valve and the pressure

tank, ands 8ot paspileduring the segulation;of thes Bressuse ittherrefill darnke a griticaepressuten an
apparatu .0 i { I / I 1.t Di efill
tank to tScRe a\?r%ﬂggjrigezg*fgse&?@wéﬁilﬁg@h%%lggrﬁgﬁéégﬁ%%lﬁ%% ¥ her eby
af f ect i nghdrhéogs 1ths sagukation of hise pressugeiinethe aefill tanitlrs ahgl presduye imtheqgiressatel on can

be established between the refill tank angd the pressure tank, so that the
fluid thd -é%eﬁre&dp@s ithe same pressyys in Iﬂlﬁleegﬂtt@q%lq@ wééshw tnk 3838 Beo a

hydr ost atgaendil 65 &af fo Q&J&s%riﬂ{abg@,upwh&ﬁ@wsteﬂls g ath@ulgé‘iSmQﬁ)ﬁ%P%lBﬁng.
condition In"the pressure t ank. Agal n, t he advant ages menti1 one I N
conj unct iBynseparating the omtletHow and she fluid Feesflimeabispopribie italeahviey flaid @uofdte | i ne

of the pressur ank is first pressure sensar, which is inh comunication
with a corerae P 4 sorisd fitnd LRt e R MinetPtass e R PRV I he

pressur e thengk lileiseksentisldy fotdandedd pressure value for the proportional
val ve. As already indicated previously, this enables an adaptation of the
systemto variable disturbance factors, such as tank filling state and
filter pr S re
sensor | HIF HESued S prefest ABREL BViRaBESSR) Ailked 85 BeiRHMERETARN 2

pressur e thvallisidetbMiined ae @ fugttion of dicabirempritoeaulisi ofrwafirsy plegsure wénsehthdaisue i s
not influenced by dynamc line and filter pressure | osses. The apparatus is

pr ef er abl}speFeshinge Quileti!ineHf dhe pressura tapl. 1f PEISE [ achicyp ap puigEIAle adeRtiong as
inl et |inguandsteiftootiiable didth®ahdt BEERT s&gﬂrds'}%? Hﬁﬁlgfﬂek B9t fdifén theO 4 D E

C 2002 -6 pressure tank with the fluid to enabl e an automatic adaptation of

t he syst dankpasrweetbasefiléer tpoessire lodsemofi nfilterathat i§ hipidatly disposgdtin the outlet line.

In this connection, the desired pressure value is advantageously not altered as long as the

gas inlet line between the proportional valve and the pressure tank is closed, since a
readjustment of the pressure in the pressure tank at this point in time is not possible, and a

change of the desired pressure value would lead to



Pursuant to a further, preferred enbodi ment of the invention, the refill
tank can be connected via coupling elenents to the gas inlet line and to

the fluid refill line. This makes it possible to fill the refill a@}gu
renmote fromthe pressure tank, and in addition the refill tank can lggé@)w
for the sequential filling of a plurality of pressure tanks. In this

connection, the coupling elenents are advantageously provided with sensors
that provide an automatic indication wheg-the coupling elenents are cl osed.
Pursuant to one enbodi nent of the present invention, the second and the
third val ves can be automatically closed by release of the coupling

el enents i,n _ord ersel ect ressure tank
CnCthe. oot enEbr BReehf (ARG Bt RBE L diftFrot Bar el pr It naPlelRSghe 11 o
coupl i ngTelsewBill JeY ® WHdesifddaibasuftUldfuzdions BABhdngBEwReH el dddfiectng line0 4 D E
C 20U2 _7_ The present invention will be expl ained subsequently wth the

ai d of abpiwseetheaafil pank 4niddheprsesuraienk isvpenhed-ef erence to the drawings; in
the drawings: Fig. 1 shows an inventive apparatus for filling a pressure
tank with a fluid; Fig. 2 shows an alternative formof the apparatus for

filling The ppéssdelinetht giak ittt hnaid hdﬂadtagEfmly thesdipsS infofdeP ' Brar@deathel or t he
operating sequence of a refilling process. gure 1 shows a |acquering or
coating §%@16?FFSE“T€‘0¢1&*G§'r§Q“1rPHef°’bé)éft§“}?élo§>P§tt]&TPrfsﬁu§e iy tBe PERSITGitank of 9fr essur e

tank 4 hgy ﬂ}gss eqiﬁ%hé ﬂalf?lttmlﬂ% "PhemedMirdMin BF the'a @ ﬁ%@&ﬁr@taﬁﬁ W e ng’oj' ' “e 7
The gas inl'e ne opens 1 nto an upper region o ressure tan
t he out | éte x‘eﬁhemﬁc ami réshit of which f grestet preeisionesst badchwned aad Itlma/\arst fergnon of

the press nk and open |nt this r | The pressuyr
partiall 93441?? PIGISEEF SENSAlC BRfe be sFVebaf ngméﬂoaéyr@n% ing g GﬁgfL ifge CD s.

Due to tBasikb %gseé)t)céd?em'tﬁ&%ﬁ?'inl@t lu‘mt sbl thhiSa %ta'bﬁ:"‘l%@ulﬁ%ﬁ 'r&%oﬁ?ée $hhe

pressure tank 4. In the region | ocated above the |acquer, ere i s disposed
a press upromttlcglalsvmh isslileverswithaut fgemations.

Pursuant to a further, preferred embodiment of the invention, the desired pressure valve is
determined as a function of a differential pressure sensor as long as the connecting lines
between the refill tank and the pressure tank are opened; this differential pressure sensor
is disposed between the gas inlet line and the outlet line of the pressure tank. By using a
differential pressure sensor between the gas inlet line and the outlet line of the pressure
tank, the filling state height that varies during the filling can be taken into account, and
the desired pressure valve can be accordingly adjusted. Furthermore, the use of a
differential pressure sensor enables an automatic indication when the filling process is

concluded.

An apparatus for filling a pressure tank with fluid from a refill tank that is disposed
higher than the pressure tank, and whereby the tanks are interconnected by a gas inlet line
and a fluid feed line, comprises in accordance with the invention a proportional valve in
the gas inlet line to introduce a pressurized gas into the pressure tank and/or into the refill
tank, a first valve that is disposed between the proportional valve and the pressure tank

and outside a connection between the proportional valve



0 4 DEC 2002 g _ The pressure tank 4 is filled with the nitrogen 10 from
a pitrogen supply 12 which comunicates with the inlet line 5 A valy@Egriy
14 having a proportional valve 15 and an internal pressure sensor 16, which
is di sposed between the proportional valve 15 and the pressure tank 4, is

|l ocated in the inlet line 5 between the nitrogen supply 12 and the pressure
tank 4. A valve 17 for closing and openping the gas=inlet line 5 is provided
in said line between the valve unit 14”“and the pressure tank 4. A
differential pressure sensor 18 is provided next to the upper side of the
pressure tank 4 between the inlet line 5 and the outlet line 6, and is
adapted to neasure the pressure difference between the two |ines. Disposed
in the outlet line 6, downstreamfromthe differential pressure sensor 18,
as viewed in the direction fromthe pressure tank 4, is a filter 22 as well
as a pressure sensor 24 that is in communication with the outlet |ine 6,
and an outlet or discharge val ve 26. Downstream of the valve 26 (as seen

fromthe l.et. | ' : i tation
o e BRSBENER A0 AR AR S A SR

opened. r.qy) tank, and outside a connection between the proportional valve and the pressure tank,
and a third valve that is disposed in the fluid feed line. Such an apparatus again makes it
possible to bring the pressure within the refill tank to the same pressure that exists in the
pressure tank without thereby affecting the pressure in the pressure tank. Subsequently, a
connection can be established between the refill tank and the pressure tank, so that the
fluid that is in a refill tank can flow into the pressure tank due to a hydrostatic pressure

difference, without altering the gas pressure conditions in the pressure tank. Again, the

advantages mentioned in conjunction with the method result.

Preferably provided in an outlet line of the pressure tank is a first pressure sensor, which
is in communication with a control unit that with the aid of the measurement results of
the pressure sensor determines a desired pressure value for the proportional valve. As
already indicated previously, this enables an adaptation of the system to variable
disturbance factors, such as tank filling state and filter pressure losses. The apparatus
preferably has a second pressure sensor that is disposed in the gas inlet line in order to
provide an actual pressure value for a regulation of the proportional valve, which value is

not influenced by dynamic line and filter pressure losses.

The apparatus is preferably provided with a differential pressure sensor between the gas

inlet line and the outlet line in order during the filling of the



0O 4 DEC?2002 _g_ Provided in the gas inlet line 5 is a further v%’ve 30
whj ch i § enbodi ed as a one/two way val ve and which is not disposed hﬂgEZMZ
di rect connection between the valve unit 14 and the pressure tank 4.

Rat her, the valve 30 is disposed in a portion of the gas inlet line 5 that
ends in a coupling elenent of a quick or snap-type coupling 32. The val ve
30 is adapted to either connect the coupling end of the gas inlet line 5
with the valve unit or to termnate thgs connection and to connect the
coupling end of the gas inlet line 5 with the atnosphere. By neans of the
snap-type coupling 32, the gas inlet line can be coupled to a connecting

line 35 which co nicates with a refjll tank 36. The refil.l.tank 36 is
(1T od i crersufeo i w5 B Mt o8 &) po Flimale pdBRioR, 56 BE51E e gas
inl et |inepaparéterstid eheCcPBRERS tanll fllliMehedfht. Wher eby the connecting line 35

opens into an upper region of the refill tank 36. The pressure tank 36 is
di sposed on a rolling carnage 38, with which it can be transported. The

oSkl g o1 B a0k e a1 Lok
of a qui ckcomnecethpiatcpppligpeipinenty tel the gasanlebling red to the 4luidEcefMDORe. This
makes it possible to fill the refill tank remote from the pressure tank, and in addition
the refill tank can be used for the sequential filling of a plurality of pressure tanks. In
this connection, the coupling elements are advantageously provided with sensors that
provide an automatic indication when the coupling elements are closed. Pursuant to
one embodiment of the present invention, the second and the third valves can be
automatically closed by release of the coupling elements in order not to adversely
affect the system of the pressure tank in the event that the coupling elements are
inadvertently released. The coupling elements are preferably quick or snap-type

couplings. ~



- to -outlet line can be connected via the snap-type coupling 42 with an
end of the fluid feed Iine 7 that is renote fromthe pressure tank 4 ﬁé )
val ve 44 for opening and closing the fluid feed line 7 is providedll%g 204z
bet ween the snap-type coupling 42 and the pressure tank 4. The coating
systemis provided with a control unit 45 that is connected to various
conponents of the coating systemand comrunicates with them To sinplify
the illustration, a plurality of bIockz_are provided in Figure 1 that are
desi gnated SW each of which representS the control unit 45. The rolling
carriage 38 can be connected with the control unit 45 by neans of a quick
or snap-type coupling 47 in order to provide an indication when the refil
tank is properly coupled to the coating system1l. An input terminal 48 is
provided for the control unit 45 in order to be able to input, for exanple,
a desired pressure value. The control unit 45 is connected to the internal
pressure sensor 16 of the valve unit 14 and receives therefromthe pressure
p", t meage skt ihidhtioA will Yekplaire@ sabsefhdilytwieh tHefi®beR bleFérrddr P e
sensor 18, the control unit 45 receives ‘a differential pressure value ~p on
t he basi ] - di f between the gas inlet line 5
and the ou%Fg%nﬁfﬁgﬂzagﬁggﬁgﬁﬂéH%@%@%U%§£§Qﬁ§%$§b4, the control unit 45
recei ves ressure val ue p~X~ neasured in.the outle ine 6, .. 04 DEC
2002 - 1178 0m tno. RV SRS forlitg S pliurélonk o8 idiies e
pressure _val ue prescribed via the input termnal 48, the control_ unit 45
det er mi n&€¥-2 cor r eERF ‘H\a@?%"ﬁ?‘é?’s‘lfr’-be dpnaratussop fifling dhe prggswEntank conveys
to the proportional valve 15 of the valve unit 14 for regulating the
pressure in the gawithrd fuidj i ne 5. The pressure p",~ neasured in the gas
inlet line 5 is also conveyed fromthe pressure sensor 16 as an actual
pressur e Fig 3t he pr ehews d owidi forkhSopeditinga@iphenice 0fa tdfdlis@pdcesihe

determ nation of the corrected desired pressure val ue pso.xo,~ i s described
in detail in applicant's application filed on the sane day-and having the
title "Method and Apparatus for Dispensing a Fluid froma Pressure Tank"

o the oRERE Toitk0R eGPy CokegTitnl 10 REST, The Bha® SERFT BT

provided with a pressure tank 4 having a gas inlet line 5, an outlet line 6, and a fluid feed

line 7. The ga;s inlet line opens into an upper region of the pressure tank 4, while the
outlet line 6 and the fluid feed line 7 extend into a lower region of the pressure tank and
open into this region. The pressure tank 4 is partially filled with a lacquer or coating
material 8 for coating the CD’s. Due to the weight of the lacquer 8§, it fills a lower portion
of the pressure tank 4. In the region located above the lacquer, there is disposed a

pressurized gas 10, such as nitrogen.



-12 By means of suitable connections, the control unit 45 controls the
openi ng and cl osing of the valves 17, 26, 30, and 44. Figure 2 sinbkqmtwmn
schematically shows a coating system1 for CDs. In Figure 2, the sane
reference nunerals are used as in Figure 1 to describe the sane or

equi val ent conponents. To avoid repetition, with reference to Figure 2 only
the differences between the two figures will be described. Instead of a
one/two way valve 30 as is provided in Figure 1, in the systemof Figure 2,
two separate valves 50, 51 are used thgt are alternatingly switched in
order to connect the coupling end porti®n of the gas inlet line 5 via the
val ve 50, with the remainder of the gas inlet line 5 or to vent the line
to atnosphere via the valve 51. The control unit 45 has an input portion 45
into which pressure values of the internal pressure sensor 16 of the
differential pressure sensor 18 and of the pressure sensor 24 are

i ntroduced. The control unit 45 is furthernore provided with a processing

unit 55 i’_[hdf\/gfeﬁﬁlré(&\iﬂkoﬂlis GIRAr With R altRIgeh S 0afrmCa Infrd gah EfhpplBY 1 778 of an
out put unit 56, the control unit 45 controls the opening and cl osing of the

various v@n¥fisnidates with the ifflef1ilé § AvA99enit 14 having a proportional valve 15 and an

internal pressure sensor 16, which is disposed between the proportional valve 15 and the
pressure tank 4, is located in the inlet line 5 between the nitrogen supply 12 and the

pressure tank 4.

A valve 17 for closing and opening the gas inlet line 5 is provided in said line between
the valve unit 14 and the pressure tank 4.

A differential pressure sensor 18 is provided next to the upper side of the pressure tank 4
between the inlet line 5 and the outlet line 6, and is adapted to measure the pressure

difference between the two lines.

Disposed in the outlet line 6, downstream from the differential pressure sensor 18, as
viewed in the direction from the pressure tank 4, is a filter 22 as well as a pressure sensor
24 that is in communication with the outlet line 6, and an outlet or discharge valve 26.
Downstream of the valve 26 (as seen from the pressure tank 4), the outlet line 6 opens
into a coating station 28 in which CD’s are supplied with the lacquer 8 when the valve 26

is opened.
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-13 44, 50, and 51. In addition, a desired pressure value p~u.kor~is
prescribed via the control unit 56 to the valve unit 14, in particgjﬁp ¢]r2'>00
the proportional valve 15; the desired pressure value is determ ne E /
the aid of the introduced pressure values of the internal pressure sensor
16, of the differential pressure sensor 18 and of the pressure sensor 24.
The operation of the coating system1 will now described with the aid of
the flow diagramof Figure 3. In a starting position of the system
illustrated by the block 60, the valvé”’44 is closed and the valve 30 to the
at nosphere i s opened, or the valve 50 is closed and the valve 51 is opened.
The refill tank is not connected to the coating system 1. The valve 17 is
opened, and a coating of the CD s located in the coating station 28 is
effected by opening and closing the valve 26, whereby the | acquer disposed
in the pressure tank 4 is pressed to the coating station 28 by the pressure
in the pressure tank 4. Wth regard to the operating sequence of the

coating, mpdidedh ﬂhegyé Alidt He Bfis b RGHRE GAILBE, Whikh iis“erﬁlﬂﬁli&ﬁ’a%taeéﬂg/t(vﬁ wyder to

avoid repetition reference 1s again made to the aforenenti oned application

havi ng t itle 0 r for Di nsi ELuid.fr a
presour o AIRA SRl RR ol aB R felPosnRberdnRRIER e Fle o 1 3R
to the subject tter of the present .application, 0.4 DE C 2002 - 14 |f
4 s estPIBSHEHERK frReten g g SGFS diISed ity oprtisniof e, Pl e & ak 4
has dropped to a level that requires a refilling of the |lacquer 8, in block
62 a ref i9nds imyRoWRing elament of p|quick axisnap-type coupling 32. The valve 30 is adapted

to either connect the coupling end of the gas inlet line 5 with the valve unit or to

terminate this connection and to connect the coupling end of the gas inlet line 5 with the

atmosphere.

By means of the snap-type coupling 32, the gas inlet line can be coupled to a connecting
line 35 which communicates with a refill tank 36. The refill tank 36 is filled with lacquer
8, and can be supplied with pressurized gas via the gas inlet line 5 and the connecting line

35, whereby the connecting line 35 opens into an upper region of the refill tank 36.

The pressure tank 36 is disposed on a rolling carriage 38, with which it can be

transported. The refill tank 36 is disposed higher than the pressure tank 4.

The refill tank 36 is provided with a fluid outlet line 40 that ends in a coupling element of

a quick or snap-type coupling 42, whereby the



| acquer 8 is connected via the snap-type couplings 32, 42 with the ends of
the gas'inlet line 5 and of the fluid feed line 7. In this connectio &EE%
snap-type couplings 32, 42 are provided with capacitance sensors in oﬁ 002
to imedi ately provide an indication and if necessary to provide a closing
of the valves 30 or 50 and 44 in the event that the snap type couplings
have been inadvertently uncoupl ed. Subsequently, in a block 64 the valve 17
is closed so that the pressure tank 4.jg-isolated relative to the valve
unit 14. At the sane tine, within the control unit 45 the determ nation of
the corrected desired pressure value psou,~~ is interrupted and the input
termnal 48 is blocked in order to prevent an input of a changed desired
pressure value. Despite the interrupted gas supply, the pressure is

mai nt ai nedoitiet tike cixi B8 Tufifected™a 4he\biapQype doupling) 42switkrah dadi sTothpdhisd bl e at
this point in tinme. The coating processes of CDs in the coating station 28
are nonet hispd e Z&tﬂtiﬁf&@@te o dhe prgesupy @k dr & valyerdddoppranang andidesingloes not

appr oxi mat hy 4 g TS BRULAR ARED BV, BE pERERGIbI b2 Bhh e | g5

t he val ve ﬁiessuretaiﬂe4val ve 50 is opened, and the valve 51 is closed in order
to provide a connection between the valve unit 14 and the refill tank 36
via the gas inlet line 5 and the connecting |line 35. Subsequently, the
pressure ifhd H&tl‘hgfs?'k&mt aghoa@ed Withes) %ﬁtcﬁquﬁm ttﬁu |1§§&m{18§t1 rigd,aBbgssur e
val ue psoi ~. kort ermn rior to closing of the valve 17. \Wen this
pressure iempoacriecdf the OIQHM spRem mdmweumtrates withafheme Jeneighplify the

si mul t aneoyy I p r n the
refill tan]kﬁ\s:fraet\ga’i éaéfu% §IQ§( V%}gg%ﬁ{&dl F h%i%é(%f%@é‘? g}}?gg%ﬂur e

di f f er encesf wikial rdpeésaﬂlttsﬂfk dbutrol ¢nit 4% f act that no readj ust nent of the
pressure in the pressure tank took place as long as the valve 17 was

cl osed, are conpensated for wi thout adversely affecting the system At this

point int r qﬁﬁg r

psou. ko~ |gﬁ%gglﬁ%ugﬁé%t?k%ﬁ%qgnﬁé%uﬁﬂ h%,cctoﬁﬁmb Hl Eﬁss (Fve 44 in
the fluid dresdpitypeecdupling o§¥emedrdeDire ptavidehen tm;dicabmnawhfm ﬂme&ﬁllrtanldni ference
bet ween t he laf}’qcuerb%tg the refill ﬁank 36 and the lacquer 8 in the

pressure tRARET tiRg BEEM Lom the refill tank 36 into the
pressure tank 4. Due to the thereby changing filling height of the lacquer
8 in the pressure-tank 4, the corrected desired pressure value is

det er mi nedAB AU derminal 43+ PEOVidndyfor sheacamiriol uRib A5 dn ordes torba ghledRenRUty esul t s
of the di ff?(%%aélgl ﬁg@tﬁ%gsﬁﬁoﬁgé 18, since the latter provides a
|1 C e

sensitive 1n I’'on anging tank filling height. Thus, the system
can be adapted to the changing filling height. -
The control unit 45 is connected to the internal pressure sensor 16 of the valve unit 14
and receives therefrom the pressure p,,, measured in the gas inlet line 5. From the
differential pressure sensor 18, the control unit 45 receives a differential pressure
value Ap on the basis of the measured pressure difference between the gas inlet line 5

and the outlet line 6. From the pressure sensor 24, the control unit 45 receives a

pressure value p.y, measured in the outlet line 6.



0 4 DECZ2002 - 16 In block 72, wth the aid of nmeasurenent results form
the differential pressure sensor 18, the conclusion of the filling pgQEesH;
is determ ned. The conclusions of the filling process is recognized in that
the follow ng equation is fulfilled: d(~p)/dt ~ O In other words, the
change of the differential pressure at the differential pressure sensor
becones 0, which indicates that no nore |acquer is being refilled and there
is thus no |onger any change in the fih{ing heights. If it is determ ned
that the conclusion of the tank filling has not yet been achieved, in block
74 the valve 44 is kept open and the corrected desired pressure val ue
psol |, korr continues to be adapted via the differential pressure gyp. As
|l ong as the conclusion of the tank filling is not achieved, this state is
mai Nt ai nedFrdn théGnaseiel préssurd REluEPNRS! Well B8 Kémt 1R 8K fprkdsuRd vhise NOt
achieved in a specified period of tinme that is _|onger than the nornal
durati on f Bresefibied|via thy ipnus tesminal #hethe genteadugii 45 deprmings g correged/desirgd
provi de a i Lgnal, 2by | ndi i fajl urd he filling
b "t he- pr cERERA® Palih gt WIER REpLREF B Mo SRR 40 BE P L€ bl cved
Wi thin theis ifsPrepaatimtthe IpPes&nb!i@me_g%@iﬁlaeuﬁead.megﬁesb&evdmpﬁﬁdsur&mﬁﬁauent ly,
in the block 78, the valve 17 is first closed and then

gas inlet line 5 is also conveyed from the pressure sensor 16 as an actual pressure to

the proportional valve 15 for regulating the same.

The determination of the corrected desired pressure value psolxorr i described in detail
in applicant’s application filed on the same day and having the title “Method and
Apparatus for Dispensing a Fluid from a Pressure Tank”. To avoid repetition, such
application is incorporated by reference herein to the extent pertineni io the present

subject matter.



ei ther- the one/two way valve 30 (pursuant to Figure 1 ) is set to a venting
position, or (pursuant to Figure 2) the valve 50 is closed and the wy*ggcgmz
1 is opened. During this changeover, the valve 17 is to remain closed in
order to isolate the pressure tank from pressure surges that m ght occur
within the gas inlet line 5. It may be necessary after the changeover of
the valve 30, or the valves 50 and 51, to readjust the pressure wthin the
gas inlet line 5. The valve 17 is subSﬁ?uently agai n opened, and the

control unit 45 again changes to nornat“determ nation of the corrected
desired val ue psou, xorr The control unit 45 subsequently again changes to
the normal determ nation of the corrected desired pressure val ue p~u, xo~.
Subsequently, the refill tank 36 is uncoupled in the block 80. 0~ DEC
2002 - is The invention has been descri bed above with the aid of preferred
speci fic enbodi nents w thout, however, being |imted thereto. For exanple,
it is not necessary to uncouple the refill tank 36; rather. It could al so

remai N StRy hREA of saftsblb oMREARRCHHe | bn®ANMAYLEnolshhé BfensifSarid ] &ind bf1e 5 or
the fluid Teed line 7. ~ 4 UEC 20U2 -19 Patent Clains 1.7 Met hod of

filling which is provided with an outlet |line (6),
wth a fﬁ&?ga?g#f?rzg’ﬁﬁ;aééﬁ'll tank (36) that is disposed higher, whereby

the tanks are interconnected via a gas connecting line (35) and a fluid
feed line (7), having the foll ow ng nmethod steps:

Figure 2 similarly schematically shows a coating system 1 for CD’s. In Figure 2, the
same reference numerals are used as in Figure 1 to describe the same or equivalent

components.

To avoid rep;tition, with reference to Figure 2 only the differences between the two
figures will be described.

Instead of a one/two way valve 30 as is provided in Figure 1, in the system of Figure 2,
two separate valves 50, 51 are used that are alternatingly switched in order to connect the
coupling end portion of the gas inlet line 5, via the valve 50, with the remainder of the

gas inlet line 5, or to vent the line to atmosphere via the valve 51.

The control unit 45 has an input portion 45 into which pressure values of the internal
pressure sensor 16 of the differential pressure sensor 18 and of the pressure sensor 24 are
introduced. The control unit 45 is furthermore provided with a processing unit 55 in
which various control parameters are calculated. By means of an output unit 56, the

control unit 45 controls the opening and closing of the various valves 17, 26,



- Regulating or controlling the pressure in the pressure tank (4) with a
pressuri zed 'gas froma pressurized gas source ( 12) via a proportional

val ve (15) that is disposed in a gas inlet line (5) that conmuni call édEiN0i
a gas -connecting line (35), while the gas connecting line (35) and the

fluid feed line (7) are closed to the refill tank (36); - dosing the gas
inlet line (5 between the proportional valve ( 15) and the pressure tank
(4). - Regulating the pressure in the refill tank (36) to the pressure in

the pressure tank (4) via the proporti%nal valve (15); and - Opening the
gas connecting line (35) and the fluitd>feed Iine (7) between the refil

tank (36) and the pressure tank (4). 2. Method according to claim1,
characterized in that the pressure in the pressure tank (4) is regulating
to a desired pressure value (psoii,xorr) that is- determned as a function
of measurenent results 0O 4 DE C 2002 -20 of a first pressure sensor (24)
that is disposed in an outlet line (6) of the pressure tank (4). 3. Mthod

accor di n@g4t 90,GndisN b addiidr2 Gt REIréRpretsird Hiahe b@ﬁoﬂﬁsﬁ;]'bréﬁﬁibad QRStHE Gomadlue

(p~u,x~rt) is not changed as long as the gas inlet Tine (5) between the

proporti qiglse to the valve unit 14, in particular to the proportional valve 15; the desired pressure
value is determined with the aid of the introduced pressure values of the internal pressure

sensor 16, of the differential pressure sensor 18 and of the pressure sensor 24.

The operation of the coating system 1 will now described with the aid of the flow
diagram of Figure 3. In a!starting position ;‘J_f the system illustrated by the block 60, the
valve 44 is closed and the valve 30 to the atmosphere is opened, or the valve 50 is closed
and the valve 51 is opened. The refill tank is not connected to the coating- system 1. The
valve 17 is op-ened, and a coating of the CD’s located in the coating station 28 is effected
by opening and closing the valve 26, whereby the lacquer disposed in the pressure tank 4
is pressed to the coating station 28 by the pressure in the pressure tank 4. With regard to
the operating sequence of the coating, and the regulation of the pressure within the
system, in order to avoid repetition reference is again made to the aforementioned
application having the title “Method and Apparatus for Dispensing a Fluid from a

Pressure Tank”, which is incorporated by reference to the extend relevant to the subject

matter of the present application.



val ve +(15) and the pressure tank (4) is closed. 4. Method according to one
of the preceding clains, characterized in that the desired pressurﬂ Wﬁ@ 0
(p~ott,xon), as long as the connecting lines between the refill ta é

and the pressure tank (4) are- open , is determned as a function of the
measurenent results of a differential pressure sensor (18) that is disposed
between the gas inlet line (5 and the outlet line (6) of the pressure tank
(4). 5. Method according to one of the Preceding cl aims, characterized by-
measuring the pressure in the gas inlel*Tine (5). 6. Apparatus for filling
a pressure tank with a fluid (8), including - A pressure tank (4) having an

outlet line (5); - Arefill tank (36) that is disposed higher and that is
connected with the pressure tank via a gas connecting line (35) and a fluid
feed line (7); - A pressurized gas supply (12); - A proportional valve (15)

in a gas inlet line (5) that conmunicates with the gas connecting |ine (35)
for the 0 4DECZ200?7 -21 introduction of a pressurized gas ( 10) from
t he pressyfii §edtabRshed Widlthe 1eREIDS the lacquer 8 in the pressure tank 4 has dropped to a
level that requires a refilling of the lacquer 8, in block 62 a refill tank 36 that is filled with
lacquer 8 is connected via the snap-type couplings 32, 42 with the ends of the gas inlet
line 5 and of the fluid feed line 7. In this connection, the snap-type couplings 32, 42 are
provided with capacitance sensors in order to immediately provide an indication and if
necessary to provide a closing of the valves 30 or 50 and 44 in the event that the snap-

type couplings have been inadvertently uncéupled.

Subsequently, in a block 64 the valve 17 is closed so that the pressure ta.ﬁk_4 is isolated
relative to tl;e valve unit 14. At the same time, within the control unit 45 the
determination of the corrected desired pressure value psolLkorr is interrupted and the input
terminal 48 is blocked in order to prevent an input of a changed desired pressure value.
Despite the interrupted gas supply, the pressure is maintained in the pressure tank 4
without a readjustment being possible at this point in time. The coating processes of CDs
in the coating station 28 are nonetheless continued, since the pressure in the pressure tank
does not drop to a point to where readjustment would be required until after

approximately fifty dispensing cycles.



the priessure tank (4) and/or into the refill tank (36); - A first valve (
17), which is disposed between the proportional valve ( 15) and the )
pressure tank (4) and outside a connection between the proportiondl 4 U&f v
(15) and the refill tank (36); - A second valve (30;50), which is disposed
bet ween the proportional valve (15) and the refill tank (36) and outside a
connection between the -proportional valve (15) and the pressure tank (4);
- Athird valve (44), which is disposegsin the fluid feed line (7). 7.
Apparatus according to claim®6, characterized by a first pressure sensor
(24) in an outlet line of the pressure tank (4), which is in conmunication
with a control unit (45) that with the aid of the neasurenent results of
the first pressure sensor (24) determ nes a desired pressure val ue

(psai i, xonn Bledk 64)ehd V=030 biofavalvalsees dpakd, 28d tRPRAVES U cdselidlbfigr t 0 one
of the clainms 6 or 7, characterized bﬁ; a second pressure sensor ( 1 fi}

whi ch is diosprevide aj gonpegsioghetweancthe velye ung) 14 andothg refit tarndo36 vizthe gas

Appar at us [ t | Qi : '

o Frerenti e $he 38 Afiedting e 55, Bubhofekfy, the FASEAT HIARA AT |,
line (5) aideguldted to the last desired pressure value psonkorr determined prior to closing of the

valve 17.

When this pressure is reached, in block 68 the valve 17 is again opened. A
simultaneous regulation of the pressure in the pressure tank 4 and in the refill tank 36
is now effected via the valve unit 14. Minimal pressure differences that resulted due
to the fact that no readjustment of the pressure in the pressure tank took place as long
as the valve 17 was closed, are compensated for without adversely affecting the
system. At this point in time, the determination of a corrected desired pressure value
Psollkarr 1S again undertaken.

Subsequently, in block 70, the valve 44 in the fluid feed line 7 is opened. Due to the
hydrostatic pressure difference between the lacquer 8 in the refill tank 36 and the
lacquer 8 in the pressure tank 4, the lacquer flows from the refill tank 36 into the
pressure tank 4. Due to the thereby changing filling height of the lacquer 8 in the
pressure tank 4, the corrected desired pressure value is determined during this phase
only as a function of the measurement results of the differential pressure sensor 18,
since the latter provides a sensitive indication for the changing tank filling height.

Thus, the system can be adapted to the changing filling height.



outlet line (6). 10. Apparatus according to one of the claims 6 to 9,
characterized in that the refill tank (36) can be connected via couplin

el ements (32,42) with the gas inlet line (5) and the fluid refill ﬂ|4rﬂ£f(?ﬂ97
11. Apparatus according to claim 10, characterized in that the coupling

el ements (32,42) are provided with sensors. 12. Apparatus according to
claim 10 or 11, characterized in that the second and third val ves (30;
50,4.4) can be automatically closed byigel ease of the coupling el ement
(32,42). 13. Apparatus according to one of the clains 10 to 12,
characterized in that the coupling el enents (32,42) are quick or snap-type
couplings. .A9@A&a. A.A's . Al .AF ! . As. Af.Af2 . AYf?. Ah@". A@ Ar. Ayr . AY,
AR A A2+, AsT LA, L A(&L. Al Px"g
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conclusion of the tank filling is not achieved in a specified period of time that is

longer than the normal duration for a filling process, the system can
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provide a warning signal, thereby indicating a failure during the filling of the pressure

tank 4.

If the conclusion of the tank filling is achieved within the time period, in a block 76 the
valve 44 is closed. Subsequently, in the block 78, the valve 17 is first closed and then
either the one/two way valve 30 (pursuant to Figure 1) is set to a venting position, or
(pursuant to F-igure 2) the valve 50 is clo;Tcd and the valve 51 is operie:d. During this
changeover, the valve 17 is to remain closed in order to isolate the pressure tank from
pressure surges that might occur within the gas inlet line 5. It may be ne,c;:ss_ary after the
changeover o;” the valve 30, or the valves 50 and 51, to readjust the pressure within the

gas inlet line 5. The valve 17 is subsequently again opened, and the control unit 45 again

changes to normal determination of the corrected desired value psoli,kon-

The control unit 45 subsequently again changes to the normal determination of the

corrected desired pressure value psoll,kor.

Subsequently, the refill tank 36 is uncoupled in the block 80.
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The invention has been described above with the aid of preferred specific embodiments
without, however, being limited thereto. For example, it is not necessary to uncouple the
refill tank 36; rather. It could also remain stationary and be permanently connected with

the gas inlet line 3 or the fluid feed line 7.
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10%2& ()-Y'10%& ()-@10%& ()-& 10%& ()-110%& ()-&10% & ()-JLgLLMgMWIEYN
C10% 1. Method of filling a pressure tank (4), which is provided with an outlet line (6),
*s110% & ()-(!'10%& ()-&s!10%& ()-$!10%& ()-2ZY"s!10%& ()-!10%& () - MNnNN
NNNNNo C1094 0%#in( 4 fludd (@Y &R d reflOnk 0%6) that is disposed higher, whereby the tanks

are interconnected via a gas connecting line (35) and a fluid feed line (7), having
the following method steps:
- Regulating or controlling the pressure in the pressure tank (4) with a
pressurized gas from a pressurized gas source (12) via a proportional valve

(15) that is disposed in a gas inlet line (5) that communicates with a gas

connecting line (35), while the gas connecting line (35) and the fluid feed

line (7) are closed to the refill tank (36); -
- Closing the gas inlet line (5) between the proportional valve (15) and the
pressure tank (4). - -
- Regulating the pressure in the refill tank (36) to the pressure in the pressure
tank (4) via the proportional valve (15); and
- Opening the gas connecting line (35) and the fluid feed line (7) between the
refill tank (36) and the pressure tank (4).
2. Method according to claim 1, characterized in that the pressure in the pressure
tank (4-) is regulating to a desired pressure value (psolikorr) that is determined as a

function of measurement results
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3. Method according to claim 2, characterized in that the desired pressure value
(psoltkorr) is not changed as long as the gas inlet line (5) between the proportional
valve (15) and the pressure tank (4) is closed.

4, Method according to one of the preceding claims, characterized in that the desired
pressure value (psolikorr), as long as the connecting lines between the refill tank
(36) and the pressure tank (4) are-open , is determined as a _fqnction of the
measurement results of a differential l_aressure sensor (18) that is disposed between
the gas inlet line (5) and the outlet line (6) of the pressure tank (4). -

5. Method according to one of the prec;:ding claims, characterized bS'- measuring the
pressure in the gas inlet line (5).

6. Apparatus for filling a pressure tank with a fluid (8), including

A pressure tank (4) having an outlet line (5);

- Arrefill tank (36) that is disposed higher and that is connected with the
pressure tank via a gas connecting line (35) and a fluid feed line (7);

- A pressurized gas supply (12);

- A proportional valve (15) in a gas inlet line (5) that communicates with the

gas connecting line (35) for the
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the pressure tank (4) and/or into the refill tank (36);

- A first valve (17), which is disposed between the proportional valve (15)
and the pressure tank (4) and outside a connection between the proportional
valve (15) and the refill tank (36);

- A second valve (30;50), which is disposed between the proportional valve

(15) and the refill tank (36) and outside a connection between the
_I;roportional valve (15) and the pressure tank (4);
- A third valve (44), which is disposed in the fluid feed line (7). i
7. Apparatus according to claim 6, characterized by a first pressure sensor (24) in an
outlet line of the pressure tank (4), which is in communication wit}; ;1 control unit
(45) that with the aid of the measurement results of the first pressure sensor (24)
determines a desired pressure value (psolikorr) for the proportional valve (15).

8. Apparatus according to one of the claims 6 or 7, characterized by a second

pressure sensor (16) which is disposed in the gas inlet line (5).
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pressure sensor (18), which is disposed between the gas inlet line (5) and the

outlet line (6).
10.  Apparatus according to one of the claims 6 to 9, characterized in that the refill

tank (36) can be connected via coupling elements (32,42) with the gas inlet line

(5) and the fluid refill line (7).

11.  Apparatus according to claim 10, characterized in that the coupling elements

(32,42) are provided with sensors.

12.  Apparatus according to claim 10 or 11, characterized in that the second and third
valves (30;50,44) can be automatically closed by release of the coupling element
(32,42).

13.  Apparatus according to one of the claims 10 to 12, characterized in that the

coupling elements (32,42) are quick or snap-type couplings.



