: 89e3e4* 01l I m anmm,ﬂmmm,ﬂmm 4 Mar.ch 2002 "A nethod and apparatus for
filling containe ENTION rel ates to a nethod and apparatus for
filling containers, wdeh as syringes and cartridges, with flowabl e
materials and, nore particularly, qh viscosity materials, such as sol der
past e, adhesiveﬂWﬁW”MWW“mMmEnts. Syrilnges and cartridges fhMazgh 2002 ng
such high visco il nmaterials are formed with a di spensing nozzle
at one end and a | akg@ggp»aperture at the other end. In known filling
systens, the dispensing nozzle is blocked or sealed whilst the syringe or
cartridge i's filled houOknd Nepashtes ARCIHIYEeng Thidinked Syringe o
cartridge is then sealed by a stopper which is pushed into the |arger
aperture. To discharge the contents of the syringe, the dispensing nozzle

is either unbickarn@iokhecseads bEOKeNmeBCH t hey ShRGIUsS fwshad1ipgo the
syringe or cartridge displacing the material in the syringe or cartridge

throungQQﬁélBPéﬁen%W?ﬁ;%?onFénggﬁc%Pq<ﬁ@ﬁﬁrfﬁ$?§qu%%@sFéﬁﬁa?%ﬁ B YeriAgs
SYringesnd)r fedd r pdgescuratcthyhi ghoWi sSGesbbytyahettal $14,equhde hbe susaepf a
hi gh pressure |ng system The high viscosity materials are introduced
into tfﬂ?%ﬁfrlﬁgﬁe V%ﬁaﬁpﬁlﬂﬂﬁfﬁqﬂq5ﬁgh the larger aperture thereof - i.e.

not through the dispensing nozzle - and then a stopper is inserted in the
end of the syri.nge or cartridge to pfevent air comn % contact with the
material vi RS S niet Ghk st 1 e conelniBh Blrectleh THahLEent

i nvent i fivWadlevaneentaldeapy obderwl asisociat@ikpunisinknavezie |l bt ngnsyshans
and, accordingly, one aspect of the esent. i nyention provjdes an ar at us
For 1 11Thet A Raer ngBebr Tar 1 | Hifo Q20 Foing. 15 KBSUPLELI10r WEATRG o
fIomablfhé|&iépqmsﬁagembah1ealplmn@ekeassmcm&heddwmhhlshetheseyv@nQetorexert
pressure le%hg 1s°¥@ﬂ! tgrlaJtﬂé1f5reere§q£WQ|% hc unger, |ncludes
at | east one drspensing porf 8%?|n|ng 3 9Chafin 51¥hroug ﬁ ?un gér"For
connect¢xnnamuﬂ1dgesyslmgenoseehﬁdrbﬂge s totyee of | WH iexdh: xﬂupush2d41hhochh2002
means for plyin Less er; sens operabl e t ense
dlspladgnégﬁ‘ % égg oppe?f oca ﬁfthﬂ%at e §?F%hdgpo?£%a%§r§§%%( %hg

furt herdm@@un@f nohelanieeseemthenvelrmbﬂonkgﬂov¢neishea sastlhdekadent | khitngha
syringe, rtrdid h | quabl n i r %
corrprlsférqlJ t%e g%e gsﬁ%é ﬁgggtlng ag%giééé g ng%%gkgéaésggkﬁéég%§¥cgb%r|dge
in a dimgerdpagipothe olyrange uvigerardssded atfarpugiht hhe hél yressiegi rozzlspl yi ng
pressure to the plunger to force filling material fromthe reservoir

t hrough the dispensing port and into the syringe or
Such known filling systems for filling syringes or cartridges

with high viscosity materials require the use of a high pressure

pumping system. The high viscosity materials are introduced into
the syringe or cartridge through the larger aperture thereof - i.e.
not through the dispensing nozzle - and then a stopper is inserted

in the end of the syringe or cartridge to prevent air coming into

contact with the material within the syringe or cartridge.

It is an object of the present invention to overcome the
problems associated with known filling systems and, accordingly, one
aspect of the present invention provides an apparatus for filling a
syringe or cartridge comprising: a reservoir for holding a flowable
filling material; a plunger associated with the reserveir to exert
pressure on the flowable material in the reservoir, which plunger
includes at least one dispensing port defining a channel through the

plunger for connection with a syringe or cartridge to be filled; and



cartridge through the nozzle; praviding a stopper in the enpty syringe or
cartridge adjacent the nozzle of the syringe or cartridge; sensing the

di spl acenent of the stopper; and generating a signal to stop upon

di spl acenent of the stopper by a predeterm ned anmount, the application of
pressure to the plunger. In order that the present i nvent i% axgh BRO2pre
readi |l y understood, enbodi nents thereof will now be descri bed, by way of
exanple, with reference to the acconpanyi ng drawings in whi ch Figure 1 is
an end view of an apparatus enbodying the present invention for filling
cont ai NEsaebB Bhofy s GOsbLyrd | QAe pTBRGL Alan S EOYERS S Ishetaidecy! ew
of the apparatus of ‘Figure 1; and Figure 3 Ts a r1an vi ew of "t he appar at us
of Figuiese. fetrbadengnto qi'—IFgGr estoppRrangogateth apb}éﬂﬂat F&eendodyiosg ehe
present.dvenhibon conprises a filling system1 which is positioned on a
bench platform2 so that the 4 March 2002 3 working parts of the filling
system 1l are at an appropriate height for operation, naintenance and
service. They fflddnRg a¥stemds GoPIIregsnd {adddNgnNBLETi@ls resRUBk! o3
which is fornmed as a stainless steel cylindrical vessel 3 having a closed
bot t om Erid 129aAdSER WFe Pt GRFERHIE Witheay£sQwably ifd 14 ing | matayigilt framf
|Owab|Q3QEk@&bairyWud%%rh§lh@ $Kglg@@ggdofnto syringes, cartridges or the

| i ke. The open tqp e 5 of the vessel 3 is sealed by a circular plunger 6.

The pl unger ®93¢18Ecut aleFFI8i Afd 8B FBVFYdes & HGPmetT c SGE4F W h 18 Fnner

surf acedibpehsihg peSSelf 3 HouRNBULEsbhaktdD wlith €RE £YEvLALP contact with
the material in the vessel 3. Preferabl C>r|n s (not ,shown) are used to

ensure an aptReOpiPdt BERET S it SBaIPHEY eﬁotﬁ% M Figéine %ﬁﬁPQFﬁé vESBe| 3.
The p|LMK&Hrd%éﬁ?oﬁEOthdédgMﬁtﬁeaﬂlépéhsm&b6®®etvahme1®B6ttﬁbO%@}lM@éCbrcan
be openedt}o al | gh %br Sit ated between the material in the vessel 3
and t heeHitdnger ?ou e “8Valtlated as the plunger 6 is |owered down to the

| evel of tfupﬂnMuaﬂnglaw&t&ppeﬁlma wassehpsy Shcimgehe rpengeidde altsehbe
naterlqjlmn%QE ol _t%§%ekln gn S ng of the material is forced out through
the air tel"'@3ée®var ve, CRE™ S reI§§ 519%f4ve is closed. Thus, the plunger 6
i s seated disecting othd hellmalmanmlnu nof haheesstejpp:é,r t herce beneé‘ngatrmwi 8 left
in the I g ne_ or [ore dIS nsi n orts
8. The %#ﬁéﬁcﬁgdﬁ£§§n FHH g%r 1 oP&g%g & annePp% et webn” t REtrt art 8 gin

t he vegguwn3,anuean3¢nmngeog of pp@stordgeo thet plbegeonnected to the or each
di spensi ng port 8.

In order that the present invention may be more readily
understood, embodiments thereof will now be described, by way of

example, with reference to the accompanying drawings in which:

Figure 1 is an end view of an apparatus embodying the present
invention for filling containers with high viscosity flowable
material;

Figure 2 is a side view of the apparatus of Figure 1; and

Figure 3 is a plan view of the apparatus of Figure 1.

Referring to Figure 1, 2 and 3, an apparatus embodying the

present invention comprises a filling system 1 which is positioned

on a bench platform 2 so that the



Each di spensing port 8 is sized to receive a dispensing nozzle 11 of a
syringe 9 or cartridge 10. 4 March 2002 4 In the enmbodi nent shown in
Figures'1l, 2 and 3, three separate vessels 3 are |ocated al ong the bench
platform2. An A-frane 12 is fixed to the bench platform 2 and provides a
support frame over the vessels 3. The apex of the A-frane stiffafichs2Pf2ee
separate pneunmatic cylinders 13 each having a piston 14 which projects from
its cylinder 13 downwardly towards a respective vessel 3. Each piston 14 is
fixed to the centre of the plunger 6 of g respective one of the vessels 3.
Actuation of a cylinder 13 thereby provides novenent of the associated
plunger 6. Rrhenablpardd®HRadmeihe;inyl Lpdecs ﬂ&d@éea@eﬁ{%tp%}

conpressed air, supplied by an air conpressor and e pressure applleJ!by
the cyli nderhselﬂ“’t oﬁ%é’&ﬁ’iﬁﬁ’é?%r gna3 W tepancs |aml esel"lhvb‘é?)endence on the
viscosity of the material within the vessels 3 Each syrlnge 9 or cartridge
10, when enmpty, is ovi wth a top er cated in th
syringe 9 or cartrigge gffhh% |%¥% T"a 188§RF1Fﬁ3 8|3d& ngy MR kel |

t hereof . A stemierwssis st2el which riisg rmedl aced an suplnﬂesschsﬁaqkmr

15. An end {hon RENSAN eééeimb'”hﬁ%nﬁr%f U BIeLdR Bha! Nkt oHe end

st op sensor 1S operab e to detect t resence o st ai nl ess steel
stop ring 1®@RSN tepP oeNEhéE. sto'ﬂp%rvisselnf*oﬂ@r aﬁiblfﬁdtﬂetbl anddownlile

seated diregidterint mlefh tike tember 1@5014;@ meovs%se{ ek Anchrithe ds 'dY ease
valve is closed The en5|ng nozz e 11 of a syringe 9 or cartrld e 10 is

i nserted i ntd ensr'? &R ¢nd 5 Pivben VEsEe s s Gsels

nozzle 11 ia Iaﬁmnatalpllmr@%’ﬂ &d Wrhé pmﬁg@f 6 0id hecdlirstassy ngmttcﬁ The
pneumatic c

éllqg%{ kﬁ to tg pwugg 6 lgnact%at%d t 0 cause ,pressure
Do be appl | 115 et pPTGBL L o hovsElr o 1hindFe HeShse’ £ Phoris
i ncreases th@%ﬁ@ss’hr‘@o oensinee nelhati ad airhiant hemeedadlo Sdndracitngyittie
material up iy %'e*eefb@ld'ﬁp% N POLE § an?f&%weo%iﬂggs'mwozzl B

11 into the syringe 9 or cartridge h Is forc into the
syringe 9 oFham) i age Meachr Begrﬁal'tsh’éf%o%lzl EPProntHats ohperetici $ead ced

upwar dly i n ddttreet! itge Pluiigeiard rdijechld assdde yol une of material in the
syringe 9 or cartridge 10 increases. The stainless steel stop ring 16

t hereby noves up the syringe 9 or cartridge 10 with the stopper 15 as the
syringe 9 or cartri(ﬂhe:ylungéﬁ lol éd. pifbeidedi withsastaiat retlemge gl

eventual ly ¢ | h siLqQp (o] 7 ecf s t he
presence of (?'E;Etssé[ I'n ess ]{sjtfcﬁeeﬁ\é\éé%% %%glqu {:g ai?%}% é)? a]‘éf*}' g}ﬁ%%tﬁg nl ess
steel stop Hetyes ddplrateniah bnethe| v:eessﬂ;uﬁt anpfit hhehelslegecrr 61%o Thi s

indicates that et\}&%u?a){:réd‘% Yy pcﬁ{rld’érdgse 130 1'o%zefr‘é|d| R 2 SigRal dveisent
to stop pressure bei n lied ggthe pneumati c cylinder 13 tqQ the plunger

6. The hei giftt dfh& HEAERE g%oﬁlgﬁ thEBYQ&§%kuqed Weehkbet Rdugetnge or
cartridge i adutd ethé omateeliadt adistoinineheThedsdl esl ayai nsgme Q08r the

ﬁ?;;;' dges 1948 ANk RS ALE bt OPhEOEH! BRENRLPIBIELS B hd e URERAVEN
air release valve is closed. Thus, the plunger 6 is seated
directly on the material in the vessel 3, there being no

air left in the vessel 3.

The plunger 6 is formed with one or more dispensing
ports 8. The or each dispensing port 8 forms a channel
between the material in the vessel 3 and a syringe 9 or
cartridge 10 to be connected to the or each dispensing port
8.

Each dispensing port 8 is sized to receive a
dispensing nozzle 11 of a syringe 9 or cartridge 10.



VWhen the supply of filling materi,al in a container 3 has been exhausted,
the plunger 6 nay be lifted back up the vessel 3 wth the air rel ease val ve
opened to ensure that no material in partly filled syringes 9 or cartridges
10 is sucked backwards into the vessel 3 by the reduced 4 March 2002 6
pressure in the container 3 caused by the novenment of the pliMapsh 800 t he
vessel 3. Preferably, as shown in the |eft hand side and mddle filling
systens of Figures 2 and 3, the sensor 17 is provided on the piston 14,

al though different enbodi ments are possil e whereby the sensor 17 is
nounted on the top of the syringe 9 or cartridge 10 to contact the

stainless steel stoprdiffdelt@msodindntsesndivhhiith thegsyeinge 9 omngard[idge
10. The plan view of Figuyre 3 sho how t he configuration of dispensing
ports 8 on l’tﬁetfhg@ref’@l%&f b¥e585 ?ed%&“é%cérﬂ?ﬁd’%de 8lPrer eble sibenRching
nunbers of pratfyean 2 or BArArfrigre 10 Wi €hxate tico the fidrid.plEtEEghwnger s
6 in the |ef hagd sgde and nigglqmgilkinﬁes%§te of Fi urfs anq?3 can
each acco dal® t K6 g&?ﬁ?ié@es HEYP ﬁm Fafier R SFi € AR ST 8e filllﬁb
system can a@&goimodat thei gt fisyme ngap@nisi nfharear seyavatei gpenmatgigort s
8 | ocated arQuithddi: CEY! B8l naRarY W8T abon A4 PLANLRY b THY Gty e
Il as dge with a |gH

pressure required to fi yringe-or cartri ! Vi scosity
f1 owabl e matidi§ LY ISMRYE ehdodPHBNEEAdY tRWaEAEsant SsPESHiVEN Viessedpehdent

upon the vi geasi tyisfon hes fisl Fgednter tak. chitlbe oFasdeOfplanydrdey dyaste
havi ng a V|5005|&%g9f.1100chs the.&ress re,required to be exerted on the
plunger 6 i € (FFSBRETEN PO IS ?%%&iﬁv%e). The above descri bed

apparatus and nethod is particularly useful for filling syringes 9 or

cartridges 10 or th ' it h high_vi ' fl bl i al uch as
sol der paste, adhesﬁv%g§§#%&éicgﬁtsaet%ggihﬁgﬁhrgﬁazagfﬂ%ﬁﬁ{ %§§§%V#§%ged
that the pl mdnentof ofesdwt sagsohdatiedn Hiungass 8.andP8efeyabdys egiteced by
a single supiafdic CeRatinaesNd18 TESer Widratda tB? fé&@f@s erggl . The
single tank "has a nunber, three in the preSent exanple, of upwardl

ext endi ng cyiURRIIRhIPE| 2R\VRIT cGEHPF8ESPECBNi Fjea PresseEE wPRdiiafhhdy 6.

the cylinders 13 to the plungers 6 is controllable in
dependence on the viscosity of the material within the
vessels 3.

Each syringe 9 or cartridge 10, when empty, is
provided with a stopper 15 which is located in the syringe
9 or cartridge 10 immediately adjacent the dispensing
nozzle 11 thereof.

A stainless steel stop ring 16 is placed on top of
each stopper 15.

An end stop sensor 17 is mounted, preferably, on
the piston 14. The end stop sensor 17 is operable to
detect the presence of the stainless steel stop ring 16 on

top of the stopper 15.

In operation, the plunger 6 is seated directly on
top of the material in the vessel 3 and the air release
valve is closed. The dispensing nozzle 11 of a syringe 9
or cartridge 10 is inserted into a dispensing port 8 in a



[ 4 March 2002 8 CLAIMS: 1. An apparatus for filling a syringe or cartridge
" conprising: a reservoir for holding a flowable filling material; a plunger
associated With the reservoir to exert pressure on the flowable nmaterial in
the reservoir, which plunger includes at |east one dispensing port defining
a channel through the plunger for connection with a syringefdfanch 2p03ge to
be filled; and neans, for applying pressure to the plunger; and a sensor
operabl e to sense di spl acenent of a stopper |ocated within the syringe or
cartridge. 2. An apparatus according to g aim1, wherein the or each

di spensing port is adapted to sealingly receive a dispensing nozzle of a

syringe or Giiddéee,3. ARAPRGLAIHS 13100%‘1'}{&1&&11@@119 1sQ%1%d VWPE}?' n

t he neans for applying gﬁess yre to, the plunger I es, 7in use,
pressurellwqqﬁ9%$$d%?t fi AeEPeBAing PﬁﬁF hﬁ1HWﬁ¥WQQMqrﬁy¥&%Qﬁ¥al

enters a syrmgg.rmed;am &H&eblmg@rsachspéeﬁaﬁtédl ﬁoaﬁ@usé%réssu?ﬁe th>
appar at us acgcordi n erein the nme yi ng
pressure to %fg %&b geﬂ??ﬁttrrb e RAFTRYLL4 5. qﬂ?ﬁa‘b{ﬂ?%
according t® amermtacaenhnugascelsaltme wreseuret ha 'phemg@tersaatwm:llﬂiaﬂ ttmea

pi ston of t ti A f [ p th

An appar at ugﬁeaccorg?n ﬁtr%agd&ﬁ%cg téBREF{ Q% %ﬁ?a?‘g{’ Etg'e f% Ja’ﬁ%l the
reservoi r am®ier fet 8B4l |§hreughed thet hde%BQEEENGO e motliier ;Lnt04 e ch

2002 9 7. AnxaPRRyatdlSoRceordh fWyd o1@ny preceding claim wherein an air
rel ease valve is provided on the plunger for evacuating air from between

the plunger and flowable material in the reservoir. 8. A method of filling
a syringe or hcart ri dgeAgv: tihe am&i;@m@ielal‘si EbrBgamahesi ahef rsym&xgee@rdlol (rj

conprising the ste ati ozz e o np r|n or ar1r| ge
in a di spensitdy 50 éﬁfﬁb §bc?%f% qﬁﬁ ﬁ% § i ng

pressure toﬁdn;qﬂlmmmmrdbyfanc¢heI$ymgn@atenqﬂ ¢axtmidgereee@anthe

through the WiRARNSIH RAtbrddd | hO dE S Ob CBE!TE4BEr186QUYL the
increases. The stainless steel stop ring 16 thereby moves
up the syringe 9 or cartridge 10 with the stopper 15 as the
syringe 9 or cartridge 10 is filled. The stainless steel
stop ring 16 eventually comes into contact with the end
stop sensor 17 which detects the presence of the stainless
steel stop 16 ring by, for example, the stainless steel
stop ring 16 completing an electric circuit with the sensor
17. This indicates that the syringe 9 or cartridge 10 is
full and a signal is sent to stop pressure being applied by
the pneumatic cylinder 13 to the plunger 6. The height of
the end stop sensor may be varied so that the syringe or

cartridge is filled to a selected volume.

The filled syringes 9 or cartridges 10 are then
detached from the dispensing ports 8 for subsequent usage.

When the supply of filling material in a container
3 has been exhausted, the plunger 6 may be lifted back up
the vessel 3 with the air release valve opened to ensure
that no material in partly filled syringes 9 or cartridges
10 is sucked backwards into the vessel 3 by the reduced



providing a stopper in the enpty ,syringe or cartridge adjacent the nozzle
+ of the syringe or cartridge; sensing the displacenment of the stopper; and
generating ‘a signal to stop upon displacenent of the stopper by a

predet ermi ned anmount, the application of pressure to the plunger. 9. A

met hod according to Claim8, wherein pressure is applied td Maechl 20@r in
the opposite direction to that in which the filling material enters the
syringe or container through the nozzle thereof.
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u) N ] Xr Tzupkf a[ V] ca] c”a] ca] ca] ca] ca] ca] ca
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+Z?r€ / / / glljzfgfézlﬁ]Aﬁacft ﬁ%]%%ﬁ%i’a] ega]scrgo"ff] cA8] &he capfL hand side and
middle filling systems of Figures 2 and 3, the sensor 17 is
provided on the piston 14, although different embodiments
are possible whereby the sensor 17 is mounted on the top of
the syringe 9 or cartridge 10 to contact the stainless
steel stop ring 16 as it rises within the syringe 9 or
cartridge 10.

The plan view of Figure 3 shows how the
configuration of dispensing ports 8 on a plunger 6 may be
adapted to accommodate different sizes and numbers of
syringes 9 or cartridges 10 which are to be filled. The
plungers 6 in the left hand side and middle filling systems
of Figures 2 and 3 can each accommodate two cartridges 10,
whilst the right hand side filling system can accommodate
eight syringes 9 using an array of dispensing ports 8
located around the centre of the plunger 6.

As previously mentioned, the pressure required to
fill a syringe or cartridge with a high viscosity flowable
material using embodiments of the present invention is
dependent upon the viscosity of the filling material. 1In
the case of a solder paste having a viscosity of 1100kcPs,
the pressure required to be exerted on the plunger 6 is in
the region of 110psi (758kN/m?).

The above described apparatus and method is
particularly useful for filling syringes 9 or cartridges 10
or the like with high viscosity flowable materials such as

solder paste, adhesives, lubricants etc.
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It is envisaged that the plurality of vessels 3
shown in Figures 2 and 3 may be replaced by a single supply
tank constituting a reservoir for the filling material.
The single tank has a number, three in the present example,
of wupwardly extending c¢ylindrical sleeves each for

receiving a respective plunger 6.
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CLATIMS:

1. An apparatus for filling a syringe or cartridge
comprising: a reservoir for holding a flowable filling
material; a plunger associated with the reservoir to exert
pressure on the flowable material in the reservoir, which
plunger includes at least one dispensing port defining a
channel through the plunger for connection with a syringe
or cartridge to be filled; and means, for applying
pressure to the plunger; and a sensor operable to sense
displacement of a stopper located within the syringe or
cartridge.

2. An apparatus according to Claim 1, wherein the or
each dispensing port is adapted to sealingly receive a
dispensing nozzle of a syringe or cartridge.

3. An apparatus according to Claim 1 or 2, wherein the
means for applying pressure to the plunger applies, in use,
the pressure in the opposite direction to that in which the
filling material enters a syringe or container when such
pressure is applied.

4, An apparatus according to any preceding claim,
wherein the means for applying pressure to the plunger
comprises a pneumatic cylinder.

5. An apparatus according to any preceeding claim,
wherein the plunger is attached to a piston of the
pneumatic cylinder for applying pressure to the plunger.

6. An apparatus according to any preceding claim,
wherein the plunger and the reservoir are hermetically
sealed with respect to one another.
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wherein an air release valve is provided on the plunger for
evacuating air from between the plunger and flowable
material in the reservoir.

8. A method of filling a syringe or cartridge with a
flowable filling material from a reservoir, comprising the
steps of:

locating a nozzle of an empty syringe or cartridge
in a dispensing port of a plunger associated with the
reservoir;
applying pressure to the plunger to force filling
material from the reservoir through the dispensing port and
into the syringe or cartridge through the nozzle;
providing a stopper in the empty syringe or
cartridge adjacent the nozzle of the syringe or cartridge;
sensing the displacement of the stopper; and
generating a signal to stop upon displacement of the
stopper by a predetermined amount, the application of
pressure to the plunger.

9. A method according to Claim 8, wherein pressure is
applied to the plunger in the opposite direction to that in
which the filling material enters the syringe or container
through the nozzle thereof.



