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met hed and apparatus for filling containers, such as syri

cartvidges, with flowable materials and, nore particul ar hkgh4¥i ity
materials, such as sol der paste, adheS|vesland | ubri can

cartridges for containing such high viscosity flowabl e eﬂ&ﬂ med
wi th a di spensing nozzle at one end and a | arger apertuf %&jtﬁeEM&he -end.
In known filling systens, the dispensing nozzle is.block Oﬁ“SEa|ed B | st
the syringe or cartridge is filled through the larger ap re.” Th X1 ed
syringe or cartridge is then sealed by a stopper which is Yt he
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into the syringe or cartridge displacing the material in the syringe or

cartridge through the difpedsiROERPEENCrePreBsktIM, fHbthod anat & &%;cus
filling syringes_or cartrldges w th high viscosity npterials requiie

use of a high prieg¥sufelpingi Snt§}§ﬁ€ﬁv such, s GHr {ngedsang ﬁﬁF@F%ﬂQ?%Ne
i ntroduced into with SWIcﬂﬂfbm Qﬁﬁéﬁmtfamghntdﬁe I Qfaaenom&rﬂlty,e h.'l.gh
thereof - i.e. nof thr e_di spensing nozz en a I S
neerted in the R HpcnaterinT8or Sl A s ided RathEr ArRERIVRG A
contact with thelulmtisanttswnithin the syringe or cartridge. It is an object
of the present invention to overcone the problens associated with known

filling systens and, accordingly, one aspect of the present invention
provides an appar at us f FY¥ingesgandsgarigd dgesc £y | egatabpipng spugh high

reservoir for hojihdsaty | PYERAK1E  hbt8Fials are formed with a dispensing
nozzle at one end and a larger aperture at the other end.
In known filling systems, the dispensing nozzle is blocked
or sealed whilst the syringe or cartridge is filled through
the larger apérturé.' The filled syringe or cartridge is
then sealed by a stopper which is pushed into the larger
aperture. To discharge the contents of the syringe, the
dispensing nozzle is either unblocked, or the seal broken,
and the stopper is pushed into the syringe or cartridge
displacing the material in the syringe or cartridge through
the dispensing nozzle.

. Such known filling systems for filling syringes or
cartridges with high viscosity materials require the use of
a high pressure pumping systen. The high wviscosity
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 probiems associated with known filling systems
and, accordingly, one aspect of the present invention
.ﬁrovides an apparatus for filling a syringe or cartridge
comprising: 'a reservoir for holding a flowable filling



2 material; a plunger associated with the reservoir to exert pressure on
the Tlowable filling material in the reservoir, which plunger includes at

| east one di spensing port defining a channel through. the plunger for
connection with a syringe or cartridge to be filled; and neans for applying
pressure to the plunger. A further aspect of the present invention provides
a method of filling a syringe or cartridge mﬁth a flowable filling material
froma reservoir, conprising the steps of: Qcating a nozzle of an enpty
syringe or cartrldge in a dispensing port of“a plunger associated with the

reservoir: and Rletiig pr gSaYLAaba LDELRL LOBR" 10y AL dIdNg. T sl

fromthe reservorr rodght spenst N He syringe of
cartridge thr oug?retsﬁélrrﬁ)m &he ﬁ19W§bﬂ-et allnm paeeial |eré?|hﬁ @'RS#WOM',
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of exanple, wth reference to the acconpanying dramnngs in

is an end vi ew feldhipha Ahannshfdpongh e, pdanger ﬁ\?é'nWGﬁeP&l"F‘l Mltﬁg
contai ners w th ahisgir itigeC @i t:artlr&u@bl EOnBéefiBiedFla}td GneAriss fors agplyiiaey
of the apparatu%)of Fi ure %aﬁgng_ e 3 is a plan view of the apparatus
of Figure 1. Re rr|n ‘and 3, an apparatus

A further aspect of the present invention provides
a method of filling a syringe or cartridge with a flowable
f£filling material from a reservoir, comprising the steps of:

iocating a nozzle of an empty syringe or cartridge
in a dispensing port of a plunger assoc1ated with the
reservoir; "and - '

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.

In order that the present invention may be mofe
readily wunderstood, 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 embodyiny
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
Referring to Figures 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



enbodyi ng the present invention conprises a filling system 1 which is

positioned on a bench platform2 so that the 3 working parts of the
filling system1l are at an appropriate height for operation, naintenance
and service. The filling system 1 conprises a filling material reservoir 3

which is formed as a stainless steel cylindrical vessel .3 having a cl osed
bottomend 4 and an open top end 5. The vessel 3 is filled wth a flowabl e
material which is to be | oaded into syringes, cartridges or the |like. The
open top end 5 of the vessel 3 is sealed by % circular plunger 6. The

tic seal wth an_inner,
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the material in heilsghteset dcherdtisirey ald intedancyarndcershiove,) are used to
ensure an appropriate hernetic seal between the plunger 6 and the vessel 3.
The plunger 6 is provided with an air rel ease valve (not shown) which can
be opened to allow any &ihe sfilbirg s¥sbhernlt aemprisesap fdliiagydederial

and the plunger ypdé&rReieVagualRichs ke RdMAERT GadS 4owatgdndaws t atlha
| evel of the materjal wthin the vessel 3. Once the plunger 6 abuts the
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_ the like. The open top end 5 of the vessel 3 is sealed by. .
a circular plunger 6. The plunger 6 is. accurately sized to
provide a hermetic seal with an inner surface 7 of the
vessel 3 to ensure that no air can come into contact with
the material in the vessel 3. Preferably, O-rings (not
shown) are used to ensure an appropriate hermetic seal
' between the plunger 6 and the vessel 3.

The plunger 6 is provided with an air release valve
(not shown) which can be opened to allow any air situated
between the material in the vessel 3 and the plunger 6 to
be evacuated as the plunger 6 is lowered aown to the level
of the material within the vessel 3. Once the plunger 6
abuts the material within the vessel 3 and some of the
material is forced out through the air release valve, the
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
perts 8. The or each dispenéing port 8 forms a_channél
between the material in the vessel 3 and a syringe 9 or
cartridge 10 to be connected to the or each dispensihg port
8.

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



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
t he or each di spensing port 8. Each dispensing port 8 is sized to receive a
di spensi ng nozzle 11 of a syringe 9 or cartridge 10. 4 I n the enbodi nent
shown in Figures 1, 2 and 3, three separate vessels 3 are |located along the.
bench platform2. An A-frame 12 is fixed to the bench platform 2 and

provi des a support frame over the vessels 3. The apex of the A-frane
supports three separate pneumatic cylinders 43 each having a piston 14

whi ch projects fromits | ppder 13 downwardl y towards, a respectiyve_vesse
3. Each piston 14 is fikéﬁ #ﬁetﬁ@ﬁﬁgﬁﬁvﬁﬂbfg?%%npﬁangéﬁg%F%ﬁ 'ré%p@ﬂﬁi d
one of the vessdihre: Acpaxaten vesselsl i hderel3lbkatedy plongdeshernbemeh
of the associ at é%%(}%‘.rzﬁ- AnPAE%P%ﬁQ' Y> §0espREYMRL %h%yz:.'e?%ﬁr S:ﬂafi;f%rr%
operated by conpressed air supplied by an air conpressor an e pressure
appl i ed by the &&/|andepProyides ©hesyprAer Eranesovent ithid amesels dedpen@hece
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cartridge : en e , 1S provided wi a stopper jch iglocated in

The syringe o orcXuiidans et oBhiieBasie, b iR 14 ewhi SheREpagots, from 1

thereof. A stainltsscplibtdestDp dowgwabdlg porsedsoan treppettive vessel 3.
Each piston 14 is fixed to the centre of the plunger 6 of
a respective one of the vessels 3.

Actuation of a cylinder 13 thereby provides
movement of the associated plunger 6. Preferably, the
pneumatic cylinders 18 are operated by compressed air
supplied by an air compressor and the pressure applied by
the cylinders 13 to the plungers 6 is controllable in
~dependence .on the viscosity of the material within the
vessels 3.

Each syringé 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 1is 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



each stopper 15. An end stop sensor 17 is nmounted, preferably, on the

pi ston 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 5 plunger 6.
The nozzle 11 is hernetically sealed with respect to the dispensing port 8.
The pneumatic cylinder 13 linked to the plunBer 6 is actuated to cause
pressure to be applied to the plunger 6 by the piston 14. The plunger 6
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16 1 her oty moves aRTRRY, it esbed EhEBERagl0E 5h O, SRS ER WTAR Cid
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presence of the stajnless steel stop 16 ring by, for exanple, the stainless
st eel syringe 9 or cartridge 10. _

As the material is forced into the syringe 9 or
cartridge 10 through the nozzle 11, the stopper 15 is
forced upwardly in the syringe 9 or cartridge 10 as the
volume of material in the syringe 9 or cartridge 10
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 pneumétic 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



stop ring 16 conpletlng an electrlc circuit with the sensor 17. This

i ndicates 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 volune. The filled syringes 9 or
cartridges 10 are then detached fromthe dispensing ports 8 for subsequent
usage. When the supply of filling materi al i€ a contai ner 3 has been
exhausted, the plunger 6 may be lifted back Up the vessel 3 with the air

rel ease valve o t r r 1Ll [N 9
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pressure in the pdomggmeé uwp dhsaedsel ﬁie- movenent of the plunger 6 up the
vessel 3. Preferably, as shown in the |left hand side and m ddl e fiIIing
systens of Figures 2 and 3, the sensor 17 is provided on the piston_1
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plungers 6 in th
steel stop ring 16 as it rises w1th1n the syringe 9 or

cartrldge 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

£ill 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. In

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.



of Figures 2 and 3 can each accommpdate two cartridges- 10, whilst the right
hand side filling system can acconmobdate ei ght syringes 9 using an array of
di spensing ports 8 |located around the centre of the plunger 6. As
previously nentioned, the pressure required to fill a syringe or cartridge
with a high viscosity flowable material using enbodi nents of the present
invention is dependent upon the viscosity of the filling material. In the
case of a solder paste having a viscosity of 1100CkcPs, the pressure
required to be exerted on the plunger 6 is iA the region of 110psi

(758kN [err]). The above_descri bed apparatus and nethod i, articular
useful for filling syringes§ GWW%%@%%QkﬁR?ﬁOtB? qqyé&vﬁ?% Keghels 3
viscosity fl owaldmowrmti iFlgurssciz andsol nlay pastep lackd by a5, singld cupply
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recei ving a respective, plunger 6. n apparatus for
filling a syringeeeR1EHY r3 dgRspective plunger 6.



conpri 8i ng: a reservoir for holding a flowable filling material; a

pl unger associated with the reservoir to exert pressure on the flowable
material in the reservoir, which plunger includes at |east one dispensing
port defining a channel through the plunger for connection with a syringe
or cartridge to be filled; and neans, for applying pressure to the

pl unger; and a sensor operable to sense di spl acenment of a stopper |ocated
within the syringe or cartridge. 2. An appar at us acccm',l gu ulﬁ:lﬂmmm
wherein the or each dispensing port is adapt@d to sealingl

di spensi ng nozzlé%éi#é;syTlnge or cartridge. 3. An apparatus atcdor di*ng
to daim1l or 2, n the neans for applying pressure to the plunger
applies, in use, the pressure in the opposite direction to that in which

the filling matejial entgrs, g §¥,gitgge Ny CP{lif.iH \é\ﬁkﬁﬁzg Bi'eai%lfr‘lﬁ'ld%% .

applied. 4. An appar at us” accordi ng, to_any” pfec ai m erein

means for appl yl?@‘w&-@ﬁe t @ t¥RSEFYRHer fesnhalsdngg %né&ﬁﬁ?béecﬁﬂﬂm
S. An apparﬁéwrf&rpr e] EAutr@e&n&sabeciaeéanﬁlehatm M&@éﬂ@lﬁ Reo RixEer
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attached to a ton o |l i nder for re re to
{ﬁe pl unger . fggg?ﬁ@aﬁﬁa ?u 88@%# ét%613 1Br§§§ é%a%%ﬁisu

t he pl unger and phenges einoludase aterliisitc adney/ ahaﬂ:adsimdj hpontpaetfmdnqnm
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or cartridge to be filled; and means for applylng pressure

to the plunger.

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
fillihg material enters a syringe or container when such
pressure is applied.

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

S. An apparatus according to Claim 4, ‘wherein the
pluhger-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. '

7. An apparatus according to any preceding claim,
wherein an air release valve is provided on the plunger for
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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 reserv0|r . A
nmethod of filling a syringe or cartridge with a flowable fi+Hng mater]. eria

froma reservoir, conprising the steps of: locating a noz

syringe or cartri dge in a dispensing port of a pl unger“ mg@;m‘ the
reservoir; applying pressure to the plunger to force f ersal* from
the reservoir through the dispensing port and into the syringe or cartridge

t hrough the nozzl e; providing a stopper in tRe enpty syringe or cartridge
adj acent the nozzle the s artridge ens the di

of the stopper; %K%°§%Eé?%t q?F@hal &'gpbptaﬁonpéng?ﬁcei% éibéggie
stopper by a predaternahednanhenreseheoappl|cat|on of pressure to the
plunger. 9. A nmet hod according to Claim8, wherein pressure is applied
to the plunger in the opposite direction to that in which the filling
material enters 8he syri g@eﬁhoéoﬁfafﬁéﬂlpﬁr@u@WnMﬂSQNQEHQ?RQﬁQQQﬁ with a

flowable filling material from a reservoir, comprising the
steps of:

locating a nozzle of an empty syringe or cartrldge
in a dispensing port of a plunger associated with the
reservoir; and

applying pressufe to the plunger to force filling
material from the reservoir through the dispensing port and
into the syringe or cartridge through the nozzle.

9. A method according to Claim 8, including the
further step of: providing a stopper in the empty syringe
or cartridge adjacent the nozzle of the syringe or
cartridge.

10. A method according to Claim 9 including the further
steps of: sensing the displacement of the stopper; and,
upon displacement of the stopper by a predetermined amount,
stopping the application of pressure to the plunger.

1l. A method according to any one of Claims 8, 9 or 10,
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.

12. An apparatus substantially as hereinbefore
described with reference to and as shown in the
accompanying Figures.

13. A method substantially as hereinbefore described
with reference to the accompanying Figures.
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