10

15

20

25

30

LEAK TESTER FOR A CARRI ER FOR PRI NTHEAD | NTEGRATED
Cl RCU TRY FI ELD OF I NVENTION This invention relates to

wo b@odi®Bzr of printer conponent testing, in gePer/al2008/001196

More specifically, the invention relates to a | eak
tester for a carrier for printhead integrated
circuits, a nmethod for testing,;integrity of a base or

cystem for KEAKIESTEREOR Ltk 50 P
integrated circuit CENTEGRABED'@AREATEIY for a

pressure decay |eak tester, and a pressure-based
tester for testing an integrity of a platform

q?B@ ‘ﬁﬁgfﬁEQUND In order to ensure proper
pr|n I'ng operation IS inportant to test printhead

Thig ﬁgér&tcﬁmemers aslittic MAOLOpYPEScAMipodEntitesting Bezcacal. More specifically,
fabrication of the printhead integrated circuits, ch

PR EVERPIIEIR O & ffak .@Eﬁr SRt %ﬁl%ﬁ@%@%ﬁéﬁte&@ﬁé GF@WS a method for
BRHETHe ity bssg b% e GahEHE fof ?ﬁﬁﬂhg Eégéd Leqlits NG safet system for a
pur pose "I'n order for the fest I ng tg e accurate a
mcﬁmerdeyayl tagterctat & yentbéad 1h®graﬁmid]ntcum Raroitr, tlveadhy atSBd:rhﬂeigdor a pressure

ssenmbl y, the, support meet mn
SR Haebind PRSI YSEENReY SALLGF B B0 L R assembly
aspect of the invention there is provided a | eak
tester for a carrier for printhead integrated
BACKGROUNNI d carrier having at |least one fluid inlet
in fluid conmmunication with a plurality of fluid
outlets via discrete fluid paths, the tester

16 QR it bi@iic ]I&oﬁémﬁﬁhhhg Bp& LM, Yt it Mportanetodapriathch@aBdgrated circuit
one receptacl e shaped and configured to receive at

nretaspeopiéorite hpecctcaledakrigatipref the prnthead infegrmepdraingpis.

supply arranged on the support assenbly and confi gured

to supply pressurized fluid to the fluid inlets, the

Suckssting zadbd battidd sutpg@l onmenfoern pdsapiongassersteal basgor carrier fabricated

e

for testing purposes. In order for the testing to be accurate and properly indicative of the
condition of the printhead assembly, the support assembly must meet minimum standards of

integrity.

SUMMARY

According to a first aspect of the invention there is provided a leak tester for a carrier for
printhead integrated circuits, said carrier having at least one fluid inlet in fluid communication
with a plurality of fluid outlets via discrete fluid paths, the tester comprising:

a support assembly that includes at least one receptacle shaped and configured to
receive at least one respective carrier;

a pressurized fluid supply arranged on the support assembly and configured to supply
pressurized fluid to the fluid inlets, the pressurized fluid supply incorporating a sealing

mechanism configured to engage the fluid inlets in a sealing manner;



mechani sm configured to engage the fluid inlets in a
seal i ng manner; a pressure measurenment arrangenent
wWopaoatsely arranged with respect to the presRUr/AE2M8/001196
fluid supply to neasure pressure applied at the fluid
inlets; and a controller operatively connected to the
pressure neasurenment arrangenmept and pressurized fluid

supply, the controller being configured to control the
S FrOPd susn BobRaigl PRate? R ER bPale: Ml htec o e
frésdintlzcd Mluid suppBrt6 dehairdpReArPiPHsULEhE SuidemeReshd and
to nonitor the pressure for a predeterm ned period of
ti me. a TAREO!ler HipsTagiggE cqonpectechéo ithpy eressush Mgy Pger grangement and

AR SRR AP TSRy o s

thecapprech ptesdirizbbfluid @akbgprebiatmentd mossnrne idashal afid® monitor the
carrier are indicated if the pressure nonitored by the
10 presssedpn epredrdeayecdqirapd 8f 9881 od of time. The
receptacles may include |ocators to |ocate the
carriers in the receptacles prior to engagenent of the
Bwia) thsgaspea hdrths ms/emfidrhpitoleles lunehnk fbretestingEthe hntsgratlyi afgp carrier in

chani sm nmay i ncl ude. a. ¢l t fol I [
ok PR REAd TRt e oy BE Brstoof Bl ChelyicRiaicfdi Bypikaee betwoen
QRPOAL of thE BLHidCHe A ARAGHHE Prdshife M6RRSIH bRSIREWRAYLler decays over
al 'ow ng an operator to control the tester. The

15 dperiedpht@enay i ncl ude indicators to indicate an
operational status of the tester to an operator. The
pressurized fluid supply may include a pneunatic

BieS tREPIREN 1R IndludBElobudsts| 1Bgloass efib| darridriiéin pie WdBdptales prior to
system i ncluding pneumatic circuits in fluid

eararment at fensepiinehmeelppisersi wigh iheclpd deletss Eaghygealing mechanism may
RAGHPL G ggg&%ﬁeﬁt 1%981%881%' O AuBiAERTY Bressure

reg mary regulFation and a sécondary
20 pressure regulator for final regulation. Each

neumatic circujt may include _the pressure neasurenent .
Heregnelsmes WC';“H? AL OREF{G8 HET T RN EGARN BF SUBRATEsssembly allowing
REBFQhtof A6 ARSI Mk FeshYS HED RILHSU By R 1R ARG (orOko indicate an
conpound pressure sensors to sense pressure at the
apertioma) staBsvd hiegester to an operator.

25  The pressurized fluid supply may include a pneumatic system mounted in the housing
assembly, the pneumatic system including pneumatic circuits in fluid communication with
respective receptacles, the pneumatic circuits each including a primary pressure regulator for

primary regulation and a secondary pressure regulator for final regulation.

30  Each pneumatic circuit may include the pressure measurement arrangement in turn including a
positive pressure sensor for sensing a system pressure and a number of compound pressure

sensors to sense pressure at the sealing mechanism.

According to a second aspect of the invention there is provided a method for testing integrity

35 of a base for printhead integrated circuits, the base having at least one fluid inlet in fluid



10

15

20

25

30

According to a second aspect of the invention there is
provided a nethod for testing integrity of a base for

W@eoookwsz i ntegrated circuits, the base havi NnRBCEHAU2008/001196

| east one fluid inlet in fluidcomunication with a
plurality of fluid outlets via discrete fluid paths,
sai d nethod conprising the ste?s of : engagi ng the, or

each, .fl.uid inlet of.the. bas a flui.d supply in a .

SRR micyith i ot vy FREC o it Hr QLA AT seid method
dohdpiridindd dtepd opr edet er mi ned pressure is reached; and
monitoring the pressure in the base for a ) )

pr ed Engreeide Pepthoduistinkef piethe hasetep Auig sppply ing sealing manner;
pres . LS hndicat) n_int ' . .
Paso HARLLFYast St LSRN BBl ik o pROEREN YA Bes s ronched; and
Syst enomsorihg éie preguleds ehd Isase farageddatdriningdrpesisd bf @/d, wherein a rate
%as. The step. of sealing may in%%%de cl anpi ng the

FHPESELTE AP 1% gdicpieverafan dntesifpryihgibasea ¢l anpi ng

arrangenent. The pressurized gas nmay be subjected to

primary and secondary regul ati on substantially to

Teuflvid| inke mdyebethgged 06 asppphptiprsgssarse thar thet basass charged with

The step of .nonitoring nay i.ncl yde the step .of. sensing .
ARG Tred ey B iR Pl B A e CeRing o T dpISt 1o1hC Juid supply
«ﬁgg@@hmﬁ%ghgﬁgﬂ&ﬁmg a val ue associated with the

pressure. The step of nonitoring may include

i ndi cating data associated with said value to an

N R A S e R A
dagayzctieséftict of supply prdread vhmdtRgs. athe dtepiof elonitsrind MGy include the step
assenbly conprising a pressurized gas supply; a _

Hrvensig the PE¢SsUFRIlh (eapCHmGEGainEui| #df Jonpigting yipplcigpresenting a value

f%%%n¥%pﬁﬁﬁﬁ§?ﬁ§§%éed gas supply for clanping a carrier

e prin integrated circuits such that the
carrier is in fluid communication with the printhead

| ntegrated. circuits; val.ve arrangenent to apply a
Preatred manietngmay ishide {iiqafias dain prpprated “ggn%fdnvg%ue to an operator.
arrangenent to sense a static pressure in the carrier;

and
According to a third aspect of the invention there is provided a pneumatic assembly for a

pressure decay tester of printhead integrated circuits, the assembly comprising

a pressurized gas supply;

a pneumatic clamping arrangement in fluid communication with the pressurized gas
supply for clamping a carrier for the printhead integrated circuits such that the carrier is in
fluid communication with the printhead integrated circuits;

a valve arrangement to apply a predetermined pressure to the carrier;

a sensing arrangement to sense a static pressure in the carrier; and

a control system in communication with the clamping, valve and sensing arrangements
to control operation thercof and to generate a discernible signal representing said static

pressure such that a decay in said static pressure can be determined.
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a control systemin comunication with the cl anping,
val ve and sensing arrangenents to control operation

W@ bapetfsand to generate a discernible signal PCT/AU2008/001196

representing said static pressure such that a decay in
said static pressure can be determ ned. The pneumatic
cl anpi ng arrangement may incluge a support on which

he carrier is supported. The clanmping arrangepent g
8 b ety ntod PRRE IS e SO BURFTE PP supported
THeO&8m PR aighgdnit@it SR tonfikfedSIspMer, twHEl YactRfddN eheO@Srier is urged
supply openings in which gas inlet spouts of the
%galﬁlﬁ‘itg? supbarty ecei ved in use. The val ve arrangement may

i nclude an gas supply isolation valve operatively
connected to the control systemto isolate the gas
Bigppipyoro pedyi definef gaomsupple ¢peamgsilin Zddchgass Bilgd Bhyutsl Wi ithg carrier are
deternination of said static pressure. The sensing
8¢5 RdgRMENt may i nclude a pressure transmitter
operatively connected to the control systemto
communi cate pressure val ues upstream of the isolation

Thel vabvetaorabgrenano miay alclislgsineas supiply isblatigi vejveaopeeaatiyelyennnected to the
may i nclude pn tic spout clanps .positioned.in the :
Ehfploneray o PR Thetupbadl SRS b SRsugaf, &b supply during
RIGANIESEHE salBYaticdPrbd@@. spout clanp val ves operatively
connected to the control systemto control operation
of the spout clanps. According to a fourth aspect of
"ltahlgs?,elélgl\ég patérlaggeértlaeyl?l? lrngaglkﬁ’l{:férgg \eélr grggsg?e dﬁ’érgsgnlei& r?gspse?amlel%l éo%lected to the
RS adybieel t coBRInYdakOprasspfe valee a@strdatredl it &dlatibh &ulivt to the control
carrier having a plurality of printing fluid paths
W&fMned therein, respective fluid inlets in fluid
comruni cation with respective fluid paths and a
| ocating formation to facilitate correct |ocation of
Theeclaaping erraenichembe dtclrde phb@naksobi ¢lampipasitiinadlin gic support to
| east one conplenmentary |ocating formation for

e nBPuthi Nosiaki ng f or mati on of

The valve arrangement may include spout clamp valves operatively connected to the control

system to control operation of the spout clamps.

According to a fourth aspect of the invention there is provided a cradle assembly for a pressure
decay leak tester, said assembly operatively receiving a printhead integrated circuit carrier
having a plurality of printing fluid paths defined therein, respective fluid inlets in fluid
communication with respective fluid paths and a locating formation to facilitate correct
location of the carrier on the tester, the assembly comprising:

at least one complementary locating formation for engaging the locating formation of
the carrier;

at least one fluid outlet for charging the carrier with fluid via a respective fluid inlet of

the carrier;
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the carrier; at least one fluid outlet for charging
the carrier with fluid via a respective fluid inlet of

W0 bea0os9sl er ; a cl anpi ng device for clanpi ng t heCYAD2G08001196

to the fluid outlet, so that the integrity of the
fluid paths is observable via pressure decay testing;
and a control system operativeky connected to the

cl anpi ng devi,ce for controllin rati.on of the . .

ol amp A Edee B eSP bl MR Bt Sy b e rgdmceoy of the
AP PShHTB bRV DNAVia pledile Bthy estidndngai d conpl enent ary

| ocation formation is a pair of spigots interposed )
bet wee fontrd BisgHp opalatiedy epmnedied tQcthetlamapingfdevigs for controlling

(%%ﬁgph?%mgﬁg%gﬁgg%ﬁﬁkaces t he hal ves towards each

e carrier |located on said spigots.
The cl anpi ng device may include a support plate, the
spigots extending fromthe support. plate. The cla i
Hgl weannirg, @éwghgﬁéd N J¥Be OBRRIEE SPPIERE L Haves and said

ct%@letrﬁbn%ﬁ Rochiih ﬁ%ﬁti&ri(sj Q?Qiir BP%@&&&&@&@& BetRJeﬁﬁe BB halves, so

hal ves are displ ace owards each other. T
thitaacpianon dethc ctmpeye dovideudisplonee tiof halvepnewvards cachanitbr do embrace the
hydraul j ¢ actyator., The clanp hal ves may each define
(@¥E¥‘”‘Eg8§§@'SPﬁo@acilitate manual insertion and
removal of the carrier fromthe assenbly. The contro
system may be configured to receive a particul ar
Biegdlamping glevichendyechide ansiippert déstet the apigotsextandagpirery the support
HEEGER Gl REHbubbe SAPAR! N0k pABSREH" A8 a4 ThA e curi

AphsiSte supgseflatceehel tHeOlal¥egSdré AGplabéE @waids @lchather. The clamping
(@Iatforn1assenbl having a pair oF_asseaned pl at f orm

Giep o Ardudepsie Oh a @ing 98¢ 2 AKdraeliq actagprpat h

extending into both conponents, the platformassenbly
suitable for supporting printhead integrated circuits

The dkenjt Bdt@dnayt dueh deSiicedigit ocvpsses tongciditatomsanuag insertion and removal of
ly; I I j h
t %E%é’g@?@{:ﬁg sgm%}yeq"hg %gntﬁ’o%%gstgmar{la{ya eg godnf{g{]lretd tg receive a particular

signal from the tester and to deactivate the clamping device on receipt of said signal.

According to a fifth aspect of the invention there is provided a pressure-based tester for testing
integrity of a platform assembly having a pair of assembled platform components fastened
together and a fluid path extending into both components, the platform assembly suitable for
supporting printhead integrated circuits to be tested, the tester comprising

a housing assembly;

a regulated gas supply arranged in the housing assembly;

a retaining mechanism in fluid communication with the gas supply and configured to
retain the platform assembly in fluid communication with the gas supply during testing of the
platform assembly;

a pressure measuring apparatus operatively connected to the gas supply and configured

to generate a signal corresponding to a pressure value applied to the retaining mechanism; and
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a retaining nechanismin fluid communi cation with the
gas supply and configured to retain the platform

w@eEendg2 in fluid conmmuni cation with the gas BUPAU008/001196

during testing of the platformassenbly; a pressure
nmeasuri ng apparatus operatively connected to the gas
supply and configured to genergte a signa

correspondjng, to a pressure value appli.ed to t

ot oo s e SRR SolE - BPR itk B ey spapty and he

6@HiNO ImceRSIid 100 @hnfiphed redikaledngdagnslupphy tiRNgrekdife measuring
retai ni ng nechani sm and configured to receive the

aPpgals and Bractasbdispeisthe ereypEs iihg apparatus and to

detect decay in the pressure value. The control system

may i nclude a touch panel processing device

Theeatro Vg btgmoamnciuded atteuchipan¢lgyodeadigfdgas dpappibyly colected to the
retai ni ng nech%nisn1and tFe-pragﬁgre nmeasuri ng

ragpard et uPninethe EEURAINE Aes hankyp sRLEE REPSHEY MERSURA 2pRaTatus.
configured to generate a graphic user interface that

di spl ays pressure test results as a Cartesian pl ane

Thedpichwmantl poessug devacedndy ecanfigned pe gercvae agephicTher interface that
.et ai ni ng nmechani sm nma incluqe a cradl e assenbl y .and :
TP ARG SRS § b T AR 15 LY B PRRC ARG TS on respective

&EQAIhe réamaEthYohadiB® Iﬁ%}aﬂbﬁldéﬁ%@ﬂm ¥sERdly 1aAE QTR AEEnRchanism to
pair of spaced manifolds arranged on the” housing

carae i Ipletiond ihiheicragloassdnelly. capabl e of engagi ng

respective fluid paths of the platformassenbly. The

gas supply may include a pair of gas supply conduits

BiRdcradlpakdentdiy Rk ihedrfora®od dhik @ sy@ded @Banfi IdsCARABES b Ghe housing
respective nmanifolds to the gas supply conduits. The

ageeanbly, 3pfl yhavig pyilets @epahles9ls ergmeingoleapqctive hmid, @aths jf the platform

B PhelER SR BPAR 2048 oF " By FERARE . p gir of manifld
ibd aicmtviabies V| comisectidg eopadiingmhoif@dsioxhdigaspgdy cafduithe

invention there is provided a software product for
execution by a controller of a |eak tester, as

flfgz sit eg@ﬁgﬂ%@%ﬁ@%ﬁﬂ YWB[afioR rvgfive,qheeﬁ@éghﬂer}ﬂegsmf%mem apparatus

r t'o per a met hod having the steps of:
teigagicriystdetwam teashienf isoliagor vdlet andfth¢ inenifdd &sotatiomvalves.
fluid supply in a sealing manner;
According to a sixth aspect of the invention there is provided a software product for execution
by a controller of a leak tester, as described above, said software product enabling the leak
tester to perform a method having the steps of:
engaging the, or each, fluid inlet of the base to a fluid supply in a sealing manner;
charging the base with pressurized fluid until a predetermined pressure is reached; and
monitoring the pressure in the base for a predetermined period of time, wherein a rate

of pressure decay is indicative of an integrity of the base.

According to a seventh aspect of the invention there is provided a memory incorporating a

software product, as described above.
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charging the base with pressurized fluid until a

predeterm ned pressure is reached; and nonitoring the
weeEsow982 i n the base for a predeterm ned periBCI/ai2008/001196

time, wherein a rate of pressure decay is indicative

of an integrity of the base. According to a seventh

aspect of the invention there ks provided a nmenory

or.at ftmare odu as_des
EOBREE bh Ry E%p T o ORI AT O BB prtgggference o the
RyorigyRly eeanidse, THo Fhllowaher RBEHA Ishﬁlt@fﬁi@@n%amﬂsﬂ&e particular
draw ngs. The follow ng description is intended t

gmbodigegniy of ghe tipvantian @dbledPerskt ¢ perserhekillad dnt ﬁh@ naraﬁ@ put those
e k n

GgBBHLE of oBPIFRRIATIS Bck™, hBSehbly: T HieiE Begeriprion is o

ihferdddab llies thg sabes of thpiprbding paagrapint @niledaibs ih i hangt ‘ivay h e

scope of the precedi ng paragraphs or the clains in any

way. BRI EF DESCRI PTI ON OF THE DRAWNGS I n the

BRAGDERCRISTIOVG PASIE DRAMENGR shows, in side

perspective view, a carrier for printhead integrated

circuits for use with a |eak or pressure decay tester,

g accordanc ith one enbodi nent of the invention;

Bit éorp%ané' A%N8-de view of the carrier of Figure

A, Figure 2 shows a close-up perspective view of a

portion of the carrier shown in Figure 1; Figure 3

lHgownd Aashorenin s B@fmimeevwwewcm‘leafcm@@ﬁ@a@ nd@ratyd circuits for use

vlmglgeé },]etaf §1E]p?rre1¢_suléeu(li,e§g Ct%rtdra fe a?cggmréiﬁ%cse erﬁlp eli}? egn\%o rnent 8{‘ the 1nvent10n

receptacle or cradle assenbly, i n accordance MAth one

enbodi nent of the invention, of the |leak tester shown

Rigurgil Guhewsa sip yigmeolghaserauRy o4 Fiara et i ve view of the

carrier of Figure 1 located in the cradle of Figure 4;

Figure 6 shows an operator interface of the |eak

Rigwt 8rshows Ftlgso-ep Rerspfecuy dew of hpwsioa of tharcanricesosn ia Figure 1;

housi ng of the |leak tester of Figure 3 with a service

panel renoved to reveal inner conponents; Figure 8

A GowQGL fﬂe&ﬁeéﬁv@\%é@f il grék@m@‘ dAbayolfeaﬁ tb@tep AfRccordance with

service panel of t | eak test

one embodiment of the invention;

Figure 4 shows a close-up view of a receptacle or cradle assembly, in accordance with one

embodiment of the invention, of the leak tester shown in Figure 3;
Figure 5 shows a perspective view of the carrier of Figure 1 located in the cradle of Figure 4;
Figure 6 shows an operator interface of the leak tester of Figure 3;

Figure 7 shows a rear view of a housing of the leak tester of Figure 3 with a service panel

removed to reveal inner components;
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of Figure 7; Figure 9 shows a close-up frontal view of

a touch panel controller of the |leak tester of Figure
W@201B0tp982 10 shows a rear view of a services PENal2m@8/001196

the leak tester of Figure 3; Figure 11 shows an

overvi ew pneumatic circuit diagramfor the |eak tester

of Figure 3; Figure 12 shows ag exanple of a graphic

RS A e g%g@tg L0 PAD SR PAgePbk B teak teser
JrEifipel70f testing the carrier mnth the leak tester, in

accordance with the invention; and Figure 14 shows a
detail ed pneunatlc circuit dlagran1for the | eak tester

Eq wEloGHb s CIOQETQ?D'[:IBI PERSY -5{1%3% f@o%r%llertmhe leak ;c/ester of Figure

venton provi a4 means. to co essure
3est|ng on a carrier 10 shown in Flgure 1. The carrier
10 is an assenbly. It is therefore necessary to test
the integrity of that assenbly prior to carrying out

#&g@éﬁg ?{E{bw&{ RAF ALESr GLLGHEL acff‘ the QQl@%s%PoFﬂ‘l@ure 3;

The carrier 10 generally includes a~channe
menber 18 and a cover nenber 20 which are bonded to

ach ther with an adhesi.ve. al.o
(R  shooys ey BanEras Stk e pne leoh et Bieure 3
i nk paths or channels therethrough. These paths
term nate as mcroscopic fluid outlets 12 which are
lﬁg@d 12 shasyrsl gramplsraf ptahepder usat stpriacedisplryaddiytth¢ teueh panel controller
% with printing fluid in operation. The carrier 10
§%H %cludes a lamnate 14, which defines | aser
ablated holes aligned with the fluid outlets 12. The

Ian1nate 14 is thermal |y bonded to the channel nenber
Hgure d9 shRwiv, blagkogdigeramping methed of testing jhey carpipiewvith ghe leak tester, in

Eﬁg&ﬁ&ﬁ %&ﬂﬁiéﬁggﬁ§@°%kfhe cover menber 20. Locating or

spl got apertures gure 2) discussed in nore
det ai | belom1are defined in respective ends of the

arri
Fclgure 12 shows a detailed pneumatic circuit diagram for the leak tester of Figure 3.
DETAILED DESCRIPTION

Broadly, the invention provides a means to conduct pressure decay testing on a carrier 10
shown in Figure 1. The carrier 10 is an assembly. It is therefore necessary to test the integrity

of that assembly prior to carrying out tests on integrated circuits positioned on the assembly.

The carrier 10 generally includes a channel member 18 and a cover member 20 which are
bonded to each other with an adhesive along a bond line 24 (Figure 2). The members 18 and
20 define a number of ink paths or channels thercthrough. These paths terminate as
microscopic fluid outlets 12 which are used to supply a printhead integrated circuit (not

shown) with printing fluid in operation.
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The purpose of the carrier 10 is to distribute
printing fluids froma nunber of reservoirs via

WQ rAm982 i nk paths to the printhead integrat eRCT/AU2008/001196

circuits. The printing fluids are fed, under pressure,

into the carrier 10 via the spouts 11. Before the

printhead integrated circuits gan be attached to the
eces re tha

1RRBRs Soatn btiut® DERGRRT4 GRS P b hgpcs algned with the

fRii@pefldty 1DoTkiedmange M itbeshilytbdddey &Nthe|cBakROteiber 18, as shown,
rlntlga fluids. For this reason, the integrity of t he
dyie22; Flpigl wipsuorsppets b sisad Hiomcihe srey magrhst gyl ocating or

g a%’o{ E %:8 253F1§8{e@ %g%g%t&zﬁll@Hetzc%gaﬁlfq gjv{j ﬁllg%gfr' gegislbl respective ends of

t&ﬂdnhanbst pressure decay. Figure 3 shows one
possi bl e enbodi nent in accordance with the invention
of a pressure decay leak tester 26 for testing the
ui;&f e P the BEridrMER%Q rdFStrﬁﬁ‘lYee Illtgﬁlgt AdiiLFom s eﬁﬁﬁﬁe’? of reservoirs via
testing as a suitable ne? logy for th
tpmlcpmsaek pathstthethe nmivmtlicad ntteglatdngircutie Thes pemtm%Gﬂulds are fed, under
i ncl ude housi senbl y 42 which has a support
Ig?ﬁ@ﬁb@g’chﬁpﬁﬁﬂpw ﬁ§§pwg§} hg a left receptacle or
cradl e assenbly 28.1 and a right receptacle or cradle

assenbly 28.2, each, in accordance w th one enbodi ment
Byforcribe printbend; loﬁ:gramdr circggecan bﬁgattd@bect@rthﬁ damingte 1Baiths necessary to
cr adl senb retaini smto receiv
SR P s Puob 20 b Xell, AP TERGCE ol PEFEDY Sonced and

difaettedttb @rdv%ﬁﬁ 1@51«@6 06 phintaVBuid) Yo Whih edase, thcemeptiacdfde bond lines
or cradle assemblies 28. In the embodi ment shown, the

Pnd4 showld dedssiehpn eheskerg Ogiel iy, off isptingcisriplagply pressurized fluid to the
c%hfgﬂhba\%ﬁq%%g&ﬁ?ii M9na th es%ﬁfefa!nﬁﬂcéte}tqges%{i e‘%i%@aé) nuous
tes este

ing o rriers as one carrier can
whi | st another is inserted into an unoccupi ed cradle

sse an for testln The .tester 26 al so
%‘EF ngéwwaf‘dfﬂswgfe @&)OSVHGE‘BH 60T %%fgw@m t?ﬁ Hrveptipny q? essure decay
l_éakt t@éi?r}’%oﬁp ?e'stn@' A6 823N 2. ARK TR nRPs haQi@ Qd&ﬁﬁé’flgrre@stu?é’ decay testing as

Interface 32 | ocated on the housing 42, as shown
aThetbla ahethadoddgyclonthioplimppse3 6o &mdemhudEnéM(sbom th¢ kester & includes a

oper at or er. control, and ester, 26.

RS aSeuBl AP Shich BrsCrutrot SRuRber Maformih hERHE 1 receptacte or

GANYEI BByt 2R, SR AbhtPBRpAtlc¥R dtadit @ﬁéﬂﬁol?% bheachemtREordance with
26. A barcode scanner or reader 34 is connected to the

one embodiment of the invention, for receiving the carrier 10. Each cradle assembly 28 is a

retaining mechanism to receive and position the carrier 10.

It is to be appreciated that the tester 26 can have any number of receptacles or cradle
assemblies 28. In the embodiment shown, the two cradle assemblies 28 allow, for example,
simultanecous testing of two carriers 10, or continuous testing of carriers as one carrier can be

tested whilst another is inserted into an unoccupied cradle assembly and prepared for testing.

The tester 26 also includes a controller or control system that includes a touch panel

processing device 36, and an operator interface 32 located on the housing 42, as shown. The
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controller 36. It reads an identifier or barcode from
the carrier 10 and communi cates associ ated data to the

weomwooldBer 36. The rationale herefor is expl aP@EAU2008/001196

below. In addition, the tester 26 al so i ncludes an
interface, such as a USB interface, to allow the
controller 36 to interface witfy a conputer or other

tglhc age J&P@ er g@%&aﬁﬁ%ﬁ% (3? rgtllﬂ%:]agl é%{aéﬂr o7 uf&ﬁ%? f:i?_}né%lro(iJ and operate the

{©1H0g6. MBS (SRhOVID, alidiendiRd| £ nassendl hd2Bideat WaBfcsa38 to show an

sealln% engagenent or retalnlng mechani sm 54 1 n the

aperafpel ety ahphaiesten gdmehtbagsode |seapr gr deader é4hisvonpected to the

p p | s a 6 s

Cgoﬁ%\ol\#w)e? %51 ﬁ!cr a(%l ér?ggéntﬁ;of@? ]%l%o\agl %%gs&]f o%grtl%r %(?oana communicates

dsqueaitddndptd o rthatanaroBeri 36. Tlﬁ@raﬁ@ﬂim drefar paixplaoifed $plogot s

50 i nterposed between the clanp hal ves 56. Each spi got

50 is received through a respective spigot opening 25

Iﬁfadhﬂi%ncﬁ‘lrertbﬁér 'j(paltsg 11116-1’19(%"3 ecm 1H%rfﬁ@er sb@f asl® UdB tnﬁ@rface to allow the

assenbly . The locating formations or spigots 5

@ngolipe 36 h@lnaqméuct witbs c@fpofer bhetheraemotemdnitoring s3estf$ru(net shown).

that the fluid inlets or spouts 11 of the carrier 10

are aligned with, and received in, respective fluid

ISPRBY ¥ @dtI Glow Qrcraﬁi@@%selﬂglly% ﬁ?m@fe dhgr.anamd @mg&hmmteshown the

outlets 52 are used to charfrge the carrier 10 wit

q@;zrc%@s suehblydsfikatings aiserlingecngFirenant aivstaiyng wcl@elsanﬂ in the form of a
)ﬁ%ﬁlggn%églgsu(% ?ahmepug%gée SﬁaVﬂn‘,% og(g)%o% 250 o Sna? alm)p halves 56.1 and

. At TS Pae! bra@ﬂe&ﬁ%&b{ﬂ%ﬁbluﬂ@lobﬂorﬁ BF Id&@tﬁngdﬁhﬁdttions in the form of

with reference to Flgure 14) are positioned in the

sPpOf tsPigPkt ¥ Beerpese mhvbeeflhfée Shon balyes por Barhaspigat gift is received
t@ﬂ?ﬁﬁ {esg&%vg ﬁ@g@ ﬁt@%ﬁ{g% %?thlg% icP PP &SI%E L DRR rclaﬁlgr ?q %etﬁe assembly

res ngage e es 0 e carrier
2nd to urge said carrier 10 agalnst the support plate
58 when the hal ves 56 are displaced towards each

ot her. The clanp hal ves 56 each define digit recesses

R 15&&1@%&11&1&@1&360&2&??5; éj %é ﬂ'%g ap@rﬂgesrﬁmvtﬁ& ca%elt N® to ensure that

carrier fromth | 'anp hal ves 56 are
tboflmdatlet or opavtel bolthe c&8emi & fre phgmﬁdmnﬂn an¢ tagaivod 81, ﬁesﬂectlve fluid

on .each side of, the_pl e 5 ne c act

SPnT B oo ot shalhE e TuP PG 52 s i R Baee the carrier
10 with pressurized fluid, in use. The clamping device 54 includes a support plate 58 with the
spigots 50 extending from the support plate 58.

Pneumatically operated spout clamps (described in further detail with reference to Figure 14)

are positioned in the support plate 58 to clamp the spouts 11 in an airtight manner.

The clamp halves 56 have opposed bearing edges 57 that are shaped to engage edges of the
carrier 10 and to urge said carrier 10 against the support plate 58 when the halves 56 are
displaced towards each other. The clamp halves 56 each define digit recesses 60 to facilitate

manual insertion and removal of the carrier 10 from the cradle 28.
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described in further detail below Figure 6 shows a
nore detailed view of the operator interface 32. The

WO pa1e0f®m8zr 32 includes a start button to startPGEI/AU2008/001196

pressure decay test for each one of the cradles 28.
These respective buttons are indicated by reference
numeral s 62 and 64. Also included is an energency stop

utton reset byt 70 i.ch resets .the tester :
O s Ser P Frm e e el ol BREb R Apd R o cach s of
tBE PUIE 583 Fhe ThHRuAYE BELQLtoRRAS] AN GaB Wt HPBeumatic circuit (Figure 14),
manuf act ured by Sprecher & Schuh to be suitable for
depgribed pfurtder degml belave ener gency stop button 68 is a
40mm tw st and pull-to-rel ease, non-keyed, heavy duty
operating button incorporating a normally cl osed
Eipart 6hkhowh e niices dttaided tiow of thd Epetatdd insfaca3DTHEME dntedfyce 32 includes a
illﬁninated, bl ue | ens push hutton having a gornallg i
e AUt tocHart rHECSHISr FecR (b Y Eoh QRE 064N pradielg®. These respective
Huktdeare rﬁ?(ﬁ@aﬁé@f)% Iréfeﬂeh+é*'ﬁﬂrﬂé}51§ &2 8RN AIQNBRHS s an emergency stop
buttons having hormally open switches. The scan button
Bifon 68,51 nebdt dnttorbift whiak raaets drdtester 26nand Ascar Anttgnodtt wiinh activates the

of t.he housjng assenbly 42 of. the tester 26.is, shown

FPAFORF SUIPBSTP it b 1 CBBF A~ U BLhHLIoTs ERBGG 8 P STs DRe: Schuh to be
sulARE foreKik hpaRadidier eof . The controller 36 and

associ ated pressurized fluid supply conponents are

shown in nore detail. As shown, the tester 26 includes
he touch panel .contr.oll 36 ich has an integrate
HRGrh QU B o B i Ml R DR B BB, neavy auy

dperitin@lbuabsl isRefditthgt HaoeanipoBRBEdS switcH. MEhet RSEtEBUtdA. 70 is a flush,
The I nventor has found that the Advantech(t PPC- 123T

m@g@ﬁargly ridwringted pbhig IPIFﬁCP‘ﬂthi lﬂéto.anhawmgeqt epr@ally open switch. The start
‘tﬁlﬁg{wé Hﬂ(&hﬁﬁ@la%] W6 %?@ﬁ%mérﬁ%@wih@lmn%tefgg:%ﬁ[aﬂ?%lg tpalllsh buttons having

appli cat1on. e con er uses a

e allysoichewitclasdThe2scem biyttoadbovik simikar, badhasah echbbr leak out
board 84 to interface the card 72 wth precision
pressure sensors located in the respective cradles 28.

Abg g&%ﬂ 0Bt NoRLIGE 'aés%mib_f&calzué’fecﬁ? RsRf 86 is3ihBn i Flr%%&eof with a service
per Sensor, i.e. two resi'stors for the enbodi ne
shewrenidved stot shave tgppnreci worbthgs hitreof. URlkd ngnt@iller 36 and associated

RLQULATR AR LBl e £RANSSAIQ0ah, the el evant

As shown, the tester 26 includes the touch panel controller 36 which has an integrated
processor to process the necessary instructions to control and operate the components of the
tester 26. The Inventor has found that the Advantech™ PPC-123T touch screen display
including an Intel™ Pentium™ III processor is suitable for the application. The controller 36
uses a PCMCIA data acquisition card 72 coupled with a dedicated breakout board 84 to
interface the card 72 with precision pressure sensors located in the respective cradles 28. The
board 84 typically includes a precision resistor per sensor, i.e. two resistors for the

embodiment shown.
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el ectrical and/or pneumatic conponents. As shown,
trunking 97 forns a channel or conduit for electrica

wa@edopresati c wires and |ines. Further shown BEBAD2I0B/001196

85 and connector blocks 87 to facilitate the
i nterconnection of electrical conponents. The tester
26 further includes digital in@wt-output nodul es 86.

The l.nvent or foupd three A 4Q55¢t m,, modul es

o at Sl Fo PR RaR S Ry et Pt Sl S0 St of e retevant
EERAS end/dripasemactionpon&hs. IARGhoEL, tAmkingGl7abesk a channel or conduit for
converter to convert RS-232 signals fromthe

cdestiGebmdmegBaiihges al lincs d urBeugpwgarRgilfgsngicgngctor blocks 87 to
f*&éi@{&%%e Hﬁéﬁk&&f;&%n%%fég '&1%%@8[%&{1&' | er’ s hardware or
SO e ntiti

war e. nvent or has 1 ed Advantech(tm
nodel ADAM 4520 as a suitable unit. The enbodi nent of
the teste i ncludes two power supplies to

6 sh
Thsuertcr ot BrbAes Uity drRtiaPuRaIgr i &6 Risbrapontes found throe
ASIAM-EO%QM AnddtrldR %ﬁlfa\%fﬁp&i! % MBVdntdphinefy ‘t%essuﬁﬁbl@‘gr%s Jurpose. These

swi tching power supply unit’ wth a single output an
metabtseS6opandsansdatcd achvertat tecbnent Rea8sigsals fFma the controller 36 into

1!§g¥tg€§%@a%c &Sg%r stlgtle?&’sg?v?;g?o% IIESZEI%L{O? é{%ﬁgg ltl}erl::éolill%roller’s hardware or
Rt PR 1nvEAEF RRGEnAHBR AL anddhi o8 AtASA BI-PSI0MB LY uitable unit.
swi t ched- node power supply unit used in the enbodi nent

shown. The I nventor has found the Phoeni x Contact 24V

2 MN -RS-1 00- G 24DC/ 2 del I table f .
'JI[:%i esrn'%aogbql?né gtf ‘?he testay éél %w 1nD§1:/éie% tswrrogpg%?is{ﬁiﬁﬂ?e&tg yo%ral’r the different

i on. o'inclu

@Afohdite RS@bh@ mindla 108l rafess 88 DICMpowERIubglg 1indt which is an AC/DC
i solate a pneumatic system of the tester, and the

SPRIChiaS tRo K |s8pPly Hitc Wik riopipgle @éput gind cemeter epegr sense lead protection

i t .
e R AR 38R0 g LSS Ay Eovcr sty
Iwafigtapler & ayddi®on, afidendéi hamdflt 99 ikdiens 24vinldG; tsedtohadahode power
relays.suitable for the solid state rel ays, a own.
Svalélﬁyuggtué? mghe prapodinent shawn g Thekaventon haéﬁwwﬁe ?F?e@&ﬁ ¢ontact 24V
e Qﬁwlﬁ@saﬁ)oam@,fc@mé@?ﬁleaa -suim@edm %gapln%ion.

provi des over current protection and eart eakage
protection. The breaker 96 is generally a single pole

&géltirbcmﬁeg dg Iafsé 39 %ﬁzi%i g&ga:nrggﬁlrevemsioﬁg sgl?et 1§e e}yg 8%[] t\)'s‘oC applied to isolate a
pneumatic system of the tester, and the third to allow the controller 36 to activate or deactivate
the barcode scanner 34. The Inventor has found the Omron™ G92002 relay suitable for the
safety relay 90, and Weiland™ Flare 24V DC terminal relays suitable for the solid state relays,

as shown.

The tester 26 also includes a residual current circuit breaker 96 as a safety feature. The breaker
96 provides over current protection and earth leakage protection. The breaker 96 is generally a
single pole unit with a switched neutral which detects an AC residual current while also
having an earth fault indication window with a trip free mechanism. The Inventor has found

the Hager™ AD 810T residual current circuit breaker suitable for the task.
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having an earth fault indication windowwth a trip
free nmechanism The Inventor has found the Hager(tm

WO\D18400DPS8T esi dual current circuit breaker suitR@I/aUufws/001196

the task. The barcode scanner 34 is |ocated at the
front of the tester 26 so that an operator can scan a
barcode of the carrier 10 priogp to inserting the

rler 10 int I he .| nvent or
R e’ Prhdfetidty @mgt 3 e e Ghgtor can sean a
Ydegdde ol EraduTs pribmo. inb@tiRe teUddrad @ fn@y tHehdrgdle assembly 28. The
application. Also included are fuses 92 for safet

Ineensasras foungrtha il 308 bafcedy esanger prrayfastured beHend HﬁEygqurpducts Inc. to
f y 't

b% suhe!ﬁbqe Fo? Yﬁlg gpgsl’léﬁt‘f‘dﬂowﬁo 1?01&:(56%%?66&1'6138%2&?66 ?atsfeg? E?ag%lﬁc ul

valve or naln air isolation swtch 134 (reference

%neral 206 |? Figure 14) is positiaoned downstream of

A Reoadvsrviap 8 amnﬁﬁrpﬁlcp‘?eéts%l{wg é devdge @y\%(\"n pWpin Figure 11. The test

ot?rrc%% A @mhfﬂ%r@s@ﬁ r1nlg1.41 A gfsggt@ﬁnglﬁmaﬁ}e o il Br PQH&? switch 134
14) 1s positioned downstr the val ve 134.

(aafelendegimimdraloR Gt i higued V4)s1s25B]jtionsd! dawestm@nnef:tledmlem 128. A main

arallel to each other do re the s st
e, Pyt i SCTOM ] (P T SR HRF g Figure 14) i
po3Bion Qo R GreaANBEGREdak® TRSARE biE ighPlidfldtRR Val&ess2, 254 are
252, 254 to receive pressurized air when the isolation

opanectad ipparallcig canhentleny daetistroBaat thy syategepeation23gec 1340

has a nunmber of the fluid supply outlets 52. Spouts 11

of respective carriers 10 are received and clanped in

LLdfearRUtidte lspou 2riah cdhRBBETIR] Y40 arcrBRGRIEAND Sespddiveddation valves 252,

Pressure transmitters 248, 250 are connected to

Ydsiedtscive Bicsurgeti svhonghe Jagation vekyas R, pPésygrepencd. Each

cont r

YoM ERnt 2k YRR RURE of oSl Toni GRRHTD, SRR 111be respecive

@trictsll( are Secsivouand clampedindid @dtletsi 32 &Ir@pbc&wﬂ: 4rramgtments 238, 240.

generally indicated wwth reference nuneral 200. Air is

supplied to the circuit via a manual isolation valve

0 .I%ure’%fa&l%lt{&ssi%s QWE@tdoﬁ&c%d 8 Qé&rpe@tlv%yaic‘ltaﬁégnﬁé@é 8. O to transmit
ve 206 controls air supply he circuft 200.” A

fredseccoffucs fortbe @dnroilsr lﬁmrthautpwsdedmwemcaﬁietmw can be determined.

i solation valve 206 via a two-way connector 208. A

right spout clanp arrangenent 212 and a right clanp
Bespiimtie el & SRREE #ldrd Bet@ﬂirlﬁﬂfjlglre t1a {iegdneR@ly indicated with

210. A left spout clanp arrangenent 216 and a |eft
refeggmpe numeral 200. Air is supplied to the circuit via a manual isolation valve 202. After

mist separation at 204, a system isolation valve 206 controls air supply to the circuit 200.

A take-off line 210 is connected downstream of the isolation valve 206 via a two-way
connector 208. A right spout clamp arrangement 212 and a right clamp assembly 214 are
connected in parallel to the line 210. A left spout clamp arrangement 216 and a left clamp

assembly 218 are also connected in parallel to the line 210.

The spout clamp arrangements 212, 216 serve to clamp the spouts 52 also described above

with reference to Figure 4.
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assenbly 218 are al so connected in parallel to the
line 210. The spout clanp arrangenents 212, 216 serve

w0 20100089982 t he spouts 52 al so descri bed above WE€TIAU2008/001196

reference to Figure 4. Each clanp assenbly 214, 218 has
two pairs of sleeve and piston actuators 220, each
pair physically represented as;46 1 in Figure 4. The
actuators 220 are connected to the line 210 via
respective sol enoid val ves 222. The val ves 222 are

KRR G L hst@bliy e 4c ong hed hy p@fs 60siédvatanalpdipn BGuAbrstd2@, each pair
carriers 10 can be initiated by the controller 36.

@a@halkywnmesqzn@nq@ Wrindrigerent hoaguators@2A 4 ¢qnpected to the line 210 via
r@ﬂa% % en%ﬁp%lvé:s fe‘%gjsl"h%zv 1ves Q&Erh?e CS%&%{%%X%é B&ltlﬁoﬁler 36 so that

I ndi cat at 5
@Mﬂ@@@oﬂﬂécﬁﬁ@mdﬂﬁﬂﬁbéﬁﬂmnﬂﬂmmmab@ﬁhﬂkﬂ36he I|ne 210,
via respective sol enoid val ves 226 and pressure
indicators / switches 228 in series. Respective

BHCcRSHYNLE cla uhﬁ&t}%@ﬁeﬁggli M ] GANRHEEL nte{?ﬁaﬂlé REod laa 224, in the

each pressure indicator 228. The solen0|d val ves
ragpdctiveespputd ipbpticilly i2digated & XYomtegired. The spvat clomips @124 are connected

.36 so that pr ure supplied to t ut

ip g Brtp s By 1A Ve eSHITr aRUteRd T siebga P uBhiAdicpiae / switche
9evin %@ﬁe%aﬁbsg%ctklégar@ﬁ{ﬁ@Q@é&ito@%OWh@rc@nﬁéépth‘éﬂﬁle 210 and each pressure
connector 234 an ressure regul ator 236. The second

indikato?38. iThe solgmoid Up;lfyl:s 2:%6 fmdetbs urdicagats £28prg coonacked to the controller
eft out arra t and ht,, spout
o B SROEIERL udleRPs SRCsib s 00 has a

nanlfold 242 with five sol enoid val ves 244 connect ed
|n parallel to the manifold 242. Afiltered outlet 246
A seendriaka-efd ling 2Bach cpanspiedodownsgeaymb|the £onmeeippd0§ivia a two-way

doBndc i BALLY § HorekQury ﬁr%bﬁa%.ﬁgof"ﬁe sevand tllgeeoﬁ ﬁﬁes%g@phes pressurized

transmiters. or pressure indicators / sw
fAbd tank: tdnpmat ecangenpatr 288 ehd ttie ngbtpgxoﬁlt wrangihnees 2201 4Each spout

es pout ar 240 and, in .
%@Pg%%épnf §§$ BZ’&% i fiog § ?U&hd Y/%Wi“‘@sénected in parallel
8ot mlﬁlﬁﬂé Wiy g %ﬁﬁet@& Butlcd 29 "i)sr&)nﬁ&@fhet% ach Tavd B 1o su ply filtered air

controller 36 so that pressure appli § at the spout g X
tQﬂﬁamnbmlﬂewdhdqﬁmbyﬂthe controller 36. The sol enoid

i sol ation val ves 252, 254 are operatively connected to
the controller 36 to facilitate operation

The pressure transmitters or pressure indicators / switches 248, 250 are connected in parallel
to respective valves 244 of respective spout arrangements 238, 240 and in series to respective
solenoid isolation valves 252, 254. The switches 248, 250 are connected to the controller 36 so
that pressure applied at the spouts 11 can be recorded by the controller 36. The solenoid
isolation valves 252, 254 are operatively connected to the controller 36 to facilitate operation

of the valves 252, 254.

In turn, the isolation valves 252, 254 are connected in parallel to a test pressure
indicator/switch 256. Thus, once the carrier 10 has been pressurized to a predetermined extent
via the valves 244 using pressure feedback values from the pressure indicator 256, the valves

244 can be closed to the air supply. The indicators 248, 250 are connected to the controller 36
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of the valves 252, 254. In turn, the isolation valves
252, 254 are connected in parallel to a test pressure

WO pdoos9sr / swi t ch 256. Thus, once the carri er BOI/AEH2008/001196

been pressurized to a predeterm ned extent via the
val ves 244 using pressure feedback values fromthe
pressure i ndi cator 256, the valsves 244 can be cl osed

Th di
b8 sk Collabed Pl ROk %ﬁ% &8 cOMPIGL filp desgpmine whether,
dn@@slivAg dREAS Prissury abdagss RrGkinkd the controller 36 to
determ ne whet her, and to what extent, pressure decay

|s occurring. A systenrpressure i ndi cator / switch 258

nec&?%g‘gg t@caﬁ&f } ?\51‘[({ O2§§1§6 o?%c‘f&f o se%gs@ toapw% rri;h&icator 256 and is

€ con tor s
qahea:sadrex ths pomeieHerr 86 rtegub@itonr syt pessund. eAplmﬁﬁdrei Fegulator 260 is
series betmequ%he |nd|c§rors 256, 258. A furthe
ineEoseh & Pty | betwrenoBe ndicyipEs 7350 28 %ﬁ%@%preﬁ@re regulator 266 is

1ht% osét &”[wgeiah@‘ﬂ&cﬁﬁ? 25OINERL B6nndddr 2Bet Urn lines 262

connected together at 264 upstream of the
|nd|cator 256 and connect to respective spout

RO REY Arvghosks oo 2B GhriaTHEE Mifatar @36 apd connee to

r@@efﬁ% sPoRNEHNBI s 24D AR FbsPEETS W1 EndTR RS MR es 252, 254.
arrangenent that conprises a nunber of sensors,

val ves, filters and regul ators. Pressure sensors 74

24 [ nd re resente
b S 0 RSOt B b pronsemen
taﬁ@omandsglufmbbA))f @h@r@llv@lv&@lﬁlemauagiﬂm@smrsare sensors 74 and 124
sensors. The sensors 74 and 124 are typical

(Et&‘ifq Gandpprsciehauihe SHHEA PERoSITE indscaidSY a“@@r@hﬁ test pressure indicator
B ¥ ?e 1 y&?e Jilg\fétﬁgyogléosw %P&%ﬁ% RS Gls T Ll 124 are typically

press nsor hi § pur pose
denfguatd eo meglrattoth Posifiehamh vpdusi pesiuye. ITheFIrngnter Thas found SMC

d represented as re ulator 66 in Figure 14) is an
@%%dp@eipreé%ﬂeprea&a YR Qs thip B\H’PB% mar y
regul ati on. Pressure regulator 104 (shown physically

in Figure 7 and represented as regulator 260 in Figure
Erdgsuliesregllﬁaﬁ Telshéwin piRBEale m BgulkiTgndpemeicsicdns prgeksu266 in Figure

L SO A O L L SUEPDL 8 aor 104
@&&Iﬁﬁl@%aﬂﬁﬁ’ﬁ FGAld ¥ ahd ré'_ﬁr%ﬁt%d hs @&hlator 260 in Figure 14) is a Fairchild
1000 series high precision pressure regulator for final regulation of the air supply to the
respective cradles 28. Pressure regulators 82 and 98 (shown physically in Figure 7 and
represented as regulators 230 in Figure 14) are used on the respective cradles 28, with pressure
regulator 80 (represented as regulator 236 in Figure 14) for pilot air pressure. These regulators
80, 82 and 98 are SMC AR20K series regulators having a backflow mechanism to ensure a
quick release of air pressure to release the carrier 10 from the cradle 28. Pressure sensors 78
and 100 (shown physically in Figure 7 and represented as indicators 228 in Figure 14) are

SMC ISE40 digital pressure sensors.
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represented as regulators 230 in Figure 14) are used
on the respective cradles 28, with pressure regul ator

w@100eesesent ed as regul ator 236 in Figure 149CT/a02008/001196

pilot air pressure. These regulators 80, 82 and 98 are
SMC AR20K series regul ators havi ng a backfl ow
mschanl smto ensure a quick release of air pressure to
rier 10fromth cradl
EHES o8 L oL iR shi %k F%}m In B o P g fgnsmitiers 120
(E%%s@ﬁ@@b@ﬁldﬁ:&tdrﬁm&‘ asonis F?ngBe 142 dré ﬁm GEIA X aue0 Sdksmitters used in
E40 digital pressure sensors.Figure 8 shows a bottom
tb%fﬁtsmﬁvwaﬂwé 2B aRdse SRBRHIETA URG guinécgral chicarigy gystem to provide a 2

e ators 248, 250
\H@ |gure %pﬁéﬂoﬂérﬁ@ﬁ%ﬁo @%sa(&%%gé)lr%?%%sm tters used in
the respective cradles 28. These transmtters use an
tegral electronics syst egtle FOVI de a

4 )
nc‘(r;lﬁwalb A %(b dP8i adal 104r a% |S?]€’&016 Wé]ggqj&%ferrteg to as solenoid
\Bﬁfeg §31084 QH@E&ﬂnSF 1%19@ 1 4)1 @8 ndRbol ﬂIQS foffBthe tS‘R/I@’ SWS 30 series 3-port,

sol enoi’'d val ves erred to as sol enolid val ves 2,
Iﬁl54 oparate@ 4dlenaid F’akya rte bt 4)itablth & hespveattasrard hssefmmnmed MV DC valves
SYJ5 0 series port, pilot operated sol enoid

%gq%oﬁgegli?fetc%‘?e These val ves are base mount ed

24V DC valves with surge voltage protection. Reference
nuneral 112 indicates 5-port sol enoid valves (referred
quera@ces@r@ﬁ@il d 2viadlipetss émrt spipgoidnvalog lireéemezﬂ)wta@ solenoid valves 222,

%r%£%1 8681%“& lctil %bll f %]IP%IEA?'h hge%\\rflet ?({}r has a?uélagﬁe‘vSMC SY3160

@er@dﬂabﬂ)@ rttRek V@lﬂ%@%tﬁl\l D@b@@-ﬁh‘@dd cakadtieespWisdlBnoid valves with
fittings for a 6mair pipe. Air filters 114 and 122

fefiesfeedOme 4iemb%e any particles fromthe air before

charging the carrier 10 with pressurized air. The

I nventor has found SMC SF series inline air filters to

Aoie fadequst end 022 tRi ssepuo paseve Alysparticled Gidadtharair héfste charging the

separators 118 and .m m st separ 6 tor rmve

caBteet [ ruth pstvife #h éﬁﬁﬁweei foryhap e ]S%v%% pligggir filters to be

dag @efopﬁl HEMARG A @Sl apd mAE RS 154 hiPRlFo-HiRl tor 116
%{B‘ lf%{ggl\/é AFDIch?(Ii es m st gpar ator sui ta% Separator

tb m«:md\.fe&nmﬁtugmﬁrmn Shesrowmatit gy seondn dmcstophad-fogod dle7SMﬁ‘ AFM series

r¥11rsto sré%)ar\a{ or su1ta|5 ekfer f&”‘g&{‘ e tS?\/I@ A%DI srélgllesc r%}s?sepg%tor suitable for 116.

Figure 9 shows the components of Figure 7 in front view. Like components are indicated by
like reference numerals. Similarly, Figure 10 shows an outside view of the components of

Figure 8, with like reference numerals indicating like components.

As shown, the tester 26 includes a mains AC power isolation switch 132 and the main air
supply isolation switch 134. A mains power IEC connector 130 is also included, along with a
6mm main air supply connector for connecting a pressurized fluid supply to the pneumatic
system of the tester 26. An RJ45 connection 127 is also present, to connect the controller 36 to

a remote monitoring system.
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like reference nunerals. Simlarly, Figure 10 shows an
out si de view of the conponents of Figure 8, wth |ike

w0 2d1e0e1982 nuneral s indicating |ike conmponent SPCH8U2008/001196

shown, the tester 26 includes a mains AC power
isolation swtch 132 and the main air supply isolation
switch 134. A mains power |EC o nnector 130 is also

g aefioRRe st e PSR h IPF i STHPRS GfPRRSE B contolter 36,

TR enovitsti®Msterh e abRStemodfor M3 k45 26 ABNGESrl ARe operations
127 is also present, to connect the controller 36 to a

neglirned. S mpttiskianusesy dtab the TRBOte armsiiering Ristear patgmanjior dip barcodes of
0P {:arrci t\é@[lqg é%%r 1%&1% i rtlle %Iregsﬁfeetrest%? é)\éffgrrﬁéglb For ef‘xarnple cach

con e nonit g systemiIs

datrivr i O scahinel Wﬂlsltl&rbﬁﬁadb@cﬁrﬁ‘leﬂBd btfoe: Bpeteatct ONise barcode is sent to the
performed., O particular use is that the renote
rﬁ@metrmmﬁean%?sﬁe@ma&% ¢ i59t Mt bar codes of each

carrier tested, along with the result of the pressure

test so perforned. For exanple, each carrier is
Eﬁarmmtwvimdrnimheg bpceode istaonecar3es bedor eprc'nctedisg with subsequent

tested. The rcod ent he renote tor

ST SrbAD e e Fodt gl ol & B geRt Mt tpically be

1ﬂé}ﬁif’fe@ by g b%@d/ee&tf&e IRHIRE pRkesS %rﬂhe@éo? chii QI Blagg eedi ng
subsequent processing, such as being fitted with

prlnthead circuitry, as each carrier nust typlcally be

dent f by it ar cod ef h PLOgess
R g1 B8 Y web P bE b 208 (i Wt SRR fpteved on the
deagblldrntteidhangel (d@ldy. A38hovn,ahe GETU1YP b@rﬁlbﬂlsyés e Ohidysem graphs 139,
on the controller's touch panel di spl ay. As shown, the

aggifor ggh cedl 28 skhorarephedpP dadigaic g magsHyT Tpgsurgmentfalgng a Y-axis and

EREH S R g&g'ZS The graphs 139 indicate a pressure
neasurenent along a Y-axis and tine on an X-axis. In

t he enbodi nent shown in Figure 12, the left graph

139.1 ws a graph f.or carrier 10 which has pass

e 5@5%@{9@@ WBpay daatre 17 @edsf rgh 136 dodn o R & carrier 10

VWHEID h&Y 1%§§édrth@ ?f&sﬁré‘ chagst?s@l eﬁf‘erdat‘}?éil 101k laha[rgéae{i &R ??esglﬁlzed fluid as
Fi gure and the contr noni tors the pressure

deardogd mi‘érre&rqmpedneﬁlgmmlﬁeldd piaqoottokbefr 3bimanitohy tbeigressursdecay over a

p%) e?e?’r?ltlt{e perlo f E[lme t r%g:glg %ggnegtélloSn W%E%:le fnfdic%{(])?sr f4§, 350. If there is

insignificant pressure decay, as shown by the horizontal line of graph 139.1, then the integrity

of the fluid paths and laminate of the carrier 10 is confirmed.

Graph 139.2 shows the result of a failed pressure decay test on a carrier. As shown, the
pressure in the carrier declines over time, which indicates that the integrity of the fluid paths

or laminate 1s insufficient.

The tester 26 also includes a safety system to ensure safe operation thereof and to minimize
damage to the carrier 10 and the tester 26, as well as harm to the operator. It is to be

appreciated that the safety system is typically implemented via the controller 36.
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i nsignificant pressure decay, as shown by the
horizontal line of graph 139.1, then the integrity of

w0 baohiaesrl pat hs and | ami nate of the carrier 1BCT/802008/001196

confirmed. Graph 139.2 shows the result of a failed
pressure decay test on a carrier. As shown, the
pressure in the carrier decllnﬁ§ over time, which

of . t

[ ndi es tha rit h pat hs o

MR E TRl T i PR O wn s b e 3 Pt goove. whien

ifcl6@ SdnyorS Yo$ it dtérs eﬁsdé@&l&dfe@rlﬁpetbﬁtrﬂdﬁ[toﬁﬁ'g?ﬁl@@fes&ﬁ@ An incorrect

to mnimze danage to the carrier 10 and the tester
essurgdymagdllly indicaietram qnéeqqub copetater stajus of thettestqsdo, and the controller

¥
3?520%[1 %gécﬁtv&g tl%/elqggt hée%eaélgin &%ﬁ@g%e%eﬁt dﬁhﬁt?&%\léﬂﬁ/ or harm.
controller 36 is |inked to a nunber of regul ators, as

descri be above whi ch j ncl ude sen ors or indicator i
A% sutbs crihherdlea?d imay inelyde mopRnses MRGh ateRses ra gatifien ogﬁhe clamping
hQHFiERGY aﬁﬁ ee;p%HE & td Mf%' c%ﬁﬂréll/er Rl§ dllf%tc%ﬁle?qo m%bﬁ@c}?ﬁr%ca‘red in the
oper at i1 onal tus of the tester 26, and
aaiht 28] then t36 commllde e tpravatts thdh elan@gtgemeﬂﬁmandﬂ tiom damaging the

ﬁgﬁqgents to prevent damage and/or harm As such,

radl e 28 may include a sensor which senses a
position of the clanping nechanism 54 and reports it

to the controller 36. If the carrier 10 is not '
Koesert tslrlgled iochge x| Wikh apireciate gleit gheo®ntroltes36trhay be configured to monitor

f‘éaﬁﬁgﬁ r%Iatn%%] ?o t g: ?Re?ar‘glto?}bl st%%u% gfgigenpegtﬁn'?ﬁ egﬂllsf]ign‘: Sﬁieve,dtolggl processing
fé&dbhclﬁ!d@faef‘dcakl@d thoat thdéndieinérk Adds@tbedbwitRyreReence to Figure 14. For
configured to nmonitor features relating to the

Fpapkt theneantigflen 36 can nanaor asqoaditipg of the gngageren| wgehanism 54, as
&Xﬁﬁ%g ?&E?\zé 3&8@ g;?%& ?}%{) ﬁ{evf?tgfl g?ﬁ%ﬁh& Iagplicflori:grrrangement of

r ence I gur
thx entot 26, atﬁﬂ@eﬁmﬁﬂthﬂ daerricrd® 111&& artié Qe [icomecknibodimatt, the barcode

t he en epent necha sm 54, as descri bed t he
SEMIRCH %r%&'@eriﬁ 4P pEf darbiﬂﬂreﬁlecrr aﬁe eﬁﬁ@%&ﬁel? or cxample, as explained

d%?@ iifatdn Rl RohBRERNEREnChohilfs ﬁﬁ%?ﬂec% ca‘?ﬂé%ﬁ &% G aftier is scanned

the carrier 10 In"the cradle 28, etc. In one
veitth doi mnne;r ihehdbasroawdensu@nng rsyﬁdmClarabl’metmsetmfyt whether or not that
carrier 10. Far

ver | ut henticity o e
Bl et 80w o e eh BB it b Higeule BRREReIr the caricr
HEB Bh 1rvaRd bdi€odceHRe6AtkdRr S&Will R6tFy tHef opRrabdiianll @bt tbst the carrier.

scanned

Similarly, the controller 36 is able to monitor an electricity or air supply to the tester 26 for
undesired levels, or the like. The controller 36 is also typically configured so that the operator
is required to key in an operator identifier for identification purposes, so that a record can be

kept of which operator tested which carrier, or the like.

Figure 13 shows a diagram for a method, in accordance with one embodiment of the
invention, of testing the integrity of the carrier 10 with the tester 26. The blocks in the diagram

may indicate steps performed by the operator or by the controller 36 of the tester 26.
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with the scanner 34, the renote nonitoring systemis
able to verify whether or not that particular carrier

whasopawsed or cleared all the precedi ng manufBCI/AD2008/001196

processes. If the carrier has an invalid barcode, the
controller 36 will notify the operator and not test
the carrier. Simlarly, the coptroller 36 is able to

ni tor an electricity or air.supply to the tester 26
o R eanBie B hiraflerhst 'q RupRRE nima R bR f pyfirular mothod
stép RFGO td YRttty B166K indivard t50suchatfctdiee ap@e@t @f theSaccompanying
required to key in an operator identifier for )
Jreperes. f At seGhe thp mchd dcluded e iavensienrig nehhinpied sptonstrained to

. | .
i FRBRIAL P L S DR i o e
n¢thddsaine p@sibtdimtenthisoihvéntien iwhvehinhighnexohfdetsesit iofi ghebdrgeps or include
iategrity of the carrier 10 with the tester 26. The
ypEiord stsRst he di agram may i ndicate steps performed by
the operator or by the controller 36 of the tester
26.1t is to be appreciated that reference to a
Inafcecrel tle motired abmmepeas sttt thegpparaparscamungthe rhetdode of the carrier 10

step refers to re tive block indicated by such e
i B SieBebah S e (FRP ERe it uah SR 1 AE ERs R agE sSREMul. the identiy
otiltdeartidtCasBIaBRhel BG kttdReeddB, it BEndnIME&NMol tROrdhidtd@bnitoring system, as
limted or constrained to particular nmethod steps

shetvent bldck &43. Af thhseannmmmsaccesyuks kethapscugde & damegad| barcode, the carrier
HdsEaLand, kAt L Ler el hods ar g possi bl e under

%h?g |nveﬁgion %chﬁ1n18ﬁ1 &xePtite some of these st eps

or include additional steps. In general, the nethod

commences with the operator scanning the barcode of
Fheeopsertarithgn nrocakils 19 rlrcs e sarer 13 tBe crapls 28e grdigatedgt block 146. At

{ hSeeS g
SR04 R el U 05 S580, L5 MERSSL U Doty ot
doatreltd 86 dessch margRt bt et the cirhier ﬂ@i‘ﬂ)}btﬁp@f@niob@jed figthe cradle 28. If the

system .as shown at block 142. |If_ the scan is . . .
%%%&?elésﬁrere,rf)yp@%@ag%@s Ctoatraﬂ%ia}éta@&fgﬁéaﬂfo@é{wrt figh the clamping
rﬁ?c%ﬁi% shOsHoSvnAH BiRRtIsH e tf Ofarti @S hoCtAT MRS sARINc@h AL cradle, the
bl ock 144. The operator then proceeds to place the

watroliee 36 1011 itypitallg notiydheo@Bator vidileatigdayatcrdohock 146.

At bl ock 148, the operator presses the start button
once the carrier 10 is properly | oaded. The controller

GfcIBOSRMEL RRIMRE i B chidige 2Rthd &ntrdfed % RARRAS th pressure decay
located in the cradle 28. If the ' .

test at 152 by charging the carrier with pressurized air via the fluid supply outlets 52 in the
cradle 28. The pressure sensors, as described above, in communication with these outlets 52
enable the controller 36 to monitor the pressure in the carrier for a predetermined period of
time. For example, the controller 36 charges the carrier with pressurised air until a
predetermined pressure is reached, whereafter the pressure in the carrier is monitored by the

pressure sensors for, say, 5 seconds. If no appreciable pressure decay is sensed, the integrity of

the carrier 1s sound.

Once the test is completed, the controller 36 is able to report the results thereof directly to the

remote monitoring system via the RJ45 connector 126, as described above, shown at block



carrier 10 is properly positioned, the controller 36
engages the carrier with the clanpi ng nechani sm 54,

WG bowi1982 bl ock 150. If the carrier is not corPEUAU08/001196
positioned in the cradle, the controller 36 wll
typically notify the operator via the display screen.
Once the carrier 10 is clanpe ol n the cradle 28, the

er. 3 ressure y.
5 S TR T aBRL LS IR hOR B RAE S P SE R 621 s By1Rafe also shown
tb1thd dp&upPhia GUtdigls Siecnboftthe cefittsdice 388AfIINthcRERSHWr @ntroller 36
sensors, as described above, in communication with

religesss thsuglpepise mechinapn &4 ahéS¢ bhihebiieapeBripalp g taspove the carrier
r h r d [ .
R SHLCS, LDt 580 L8 166 s SARLEHD S PRt atows i
readeed eb thd hbxtpsrtqseunheseﬂnﬁhcrtumg iptocassp ro&réetneds nienedlrier is placed in
pressure is reached, whereafter the pressure in the
10 quaanfipg feor LatersrampAken. @lstlﬁg‘oﬁ‘fné%’lﬂce 18@nsors for, say,
5 seconds. If no appreciable pressure decay is sensed,
the integrity of the carrier is sound. Once the test
Itsto@appwtedmdtMEﬂmdnﬁm@bhehoﬁﬁmMEsabbﬁwtm1n@$mt&wwhemﬁonbyﬂm

ts t f h t
o ot Ha Bt Betlebibod sheVEn T e SBBha aip iy spables th lesk
tSRAWMS S fdPhOGK FRdotion@hd d@b@int %eltlmdoﬁ%ddés@ngelaea‘tfoem I& invention
nDnltorlngweysten1at 162. The results are al so shown

15 mhﬁrmﬁky ookides ermeingryt sechdias @l apgratice@noical dsc, incorporating such a
d n%&pll &r 36. After the test, the controller 36
Pew> éé%‘{he cl anpi ng nechanlsn154 at 156 so that the
operator is able to renove the carrier fromthe cradle
28, shown at block 158. If the carrier passed the
test, the operator allows it proceed to the next step
in the manufacturing process, otherwise the carrier is
pl aced in quarantine for later exam nation. This is
shown in block 160. It is to be appreciated that the
invention also includes a software product for
execution by the controller 36 of the |eak tester 26,
as descri bed above. The software product enabl es the
| eak tester to performthe functions and rel evant
met hod steps descri bed above. The invention inherently
i ncl udes a nenory, such as a magnetic or optical disc,
i ncorporating such a software product. CLAI M5
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1. Aleak tester for a carrier for printhead
integrated circuits, said carrier having at |east one

WO bm@1998d et in fluid communi cation with a pl upGI/AU008001196

fluid outlets via discrete fluid paths, the tester
conprising: a support assenbly that includes at |east
one receptacl e shaped and configured to receive at

é §%§one respective carrier; a pressurized fluid
E% arranged on the support assenbly and confi gured

to supply pressurized fluid to the fluid inlets, the
pressurized fluid supply incorporating a sealing

Imechani smAclsalf fegtgr & atcarrish frgeinthised miqgrated ¢iraits smd cgrrier having at
RERR pﬁ{ﬁulﬁﬁﬂl@? [ ﬂlﬁd Qéﬁﬁﬁlﬁkﬁﬁgﬁ &aH" e}{lﬁ‘a[ Wacﬁr AR ‘8{1&’&% Vlg discrete fluid
oper at |

vely ar respect ressuri
mMmrme&mmpbmmp@mmﬁasure pressure appl i ed at the fluid
inlets; a contraller oper tively connected t

e
pr es SutUPPRR Ay that dpeludrgertdptst Qe rﬁﬁ@@é@rﬁlﬂw fid, pepfigured to
% qu$ﬂﬁmqg%g&ggcg&wperng confrgured to control the
ul d

supply charge t'he carrier with pressurized
f1 ui c pregsitized fhrié sgipdyr airangdd pn dsswupporit sssemblyhead, coafighred to supply

P R0 BRT ] B R EE] S P Shi o st
rﬁ&%@ﬁ&rﬁ%bﬁﬁgﬂré@ﬂo%ﬂ@aée%@ﬂﬁﬁ$n1Et§ il 6Alife IAgngarriers in
the receptacles prior to engagenent of the sealin

nec hanipsasurg mpastirpencht mr@ngémlelt sopeBativElye atrangedr wath respect to the

each seal des a
i Sl h aRkle RGN P PEo B g MR ol et
4. The beSdIRE dpkragivélly Nohnedtdie ke ithie bft@suﬁ?@ Mida@lrb@ent arrangement and
i ncludes_an operator interface arran on the support

raesswigsd\flugd punRidh gheasprgplerdicsie qoaﬁé@rﬁg [t FORIpé ﬂteeﬂcrtlé supply to charge
kA T S A e e T
Iﬂ&mmhébﬁ£@E$ﬂmﬁﬂmﬁhmﬁpébﬂmme. 6. The tester of claim

1, wherein the pressurized fluid supply includes a

2. The tester of claim 1, wherein the receptacles include locators to locate the

carriers in the receptacles prior to engagement of the sealing mechanisms with the fluid inlets.

3. The tester of claim 1, wherein each sealing mechanism includes a clamp

arrangement for clamping about the fluid inlet.

4. The tester of claim 1, wherein the controller includes an operator interface

arranged on the support assembly allowing an operator to control the tester.

5. The tester of claim 4, wherein the interface includes indicators to indicate an

operational status of the tester to an operator.

6. The tester of claim 1, wherein the pressurized fluid supply includes a

pneumatic system mounted in the housing assembly, the pneumatic system including
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pneumati c system nounted in the housing assenbly, the
pneumati c system i ncl udi ngpneumatic circuits in fluid

W@rmimsat i on wWith respective receptacles, theCT/AU2008/001196

pneumatic circuits each including a primary pressure

regul ator for primary regul ation and a secondary

pressure regulator for final rggulation. 7. The tester

of cltaimlt qﬂﬁrgin each gneu.t tic %ircuit ipc“gdes tic circuit
AR Ui W COmRRICabPY Y SRRt Cemias PRt fRfuyic circuits
AcPaRidingen PSS UYresseRNsallatbofor peiftiEEgalabyShiRIM secondary pressure
pressure and a nunber of conpound pressure sensors to

regHaphigr frelgeg@ioat the seal i ng mechani sm

7. The tester of claim 1, wherein each pneumatic circuit includes the pressure
measurement arrangement in turn including a positive pressure sensor for sensing a system
pressure and a number of compound pressure sensors to sensing pressure at the sealing

mechanism.



