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Description

[0001] The present invention relates to a novel dis-
pensing nozzle. Specifically, the present invention re-
lates to a dispensing nozzle which has particular appli-
cation in dispensing high viscosity liquids and fluids.
[0002] Liquid dispensing equipment is used to accu-
rately dispense a wide range of liquids. These can vary
from low viscosity, mobile liquids to high viscosity, thix-
otropic or cohesive liquids. Such equipment may be
used when filling a wide range of vessels, from large
bottles with abundant space at the filling station to very
small containers such as liquid filled capsules. In the lat-
ter, small volumes must be accurately dispensed at
speed, into a restricted space.

[0003] High viscosity liquids such as syrups or resins,
thixotropic materials such as paints and cohesive (elas-
tic, tenuous) liquids can be difficult to dispense accu-
rately and quickly because the liquid stream does not
cut easily. In order to overcome this problem, conven-
tional techniques have relied on reducing the filling
speed to allow the flow time to break, or using external
air jets or physical blades to cut the flow. In most appli-
cations, reducing the filling speed is not desirable. In ad-
dition the use of external air jets or physical blades also
has disadvantages. The jets or blades require sufficient
space around the dispensing nozzle and thus make it
difficult to fill small containers such as capsules. In ad-
dition the use of external jets can result in contamination
of the equipment or the product. Failure to cut the flow
satisfactorily may result in the product being deposited
on the edges of the vessel being filled, or outside the
vessel as it is moved along the filling line or through the
filling machine.

[0004] It is an object of the present invention to pro-
vide apparatus which can be used to dispense a mate-
rial or liquid. In particular, it is an object of the present
invention to provide an improved dispensing nozzle,
which is particularly well suited for the dispensal of a
viscous material or liquid.

[0005] Itis a further object of the present invention to
provide apparatus which can be used to quickly and re-
producibly dispense a quantity of material or liquid, in-
cluding viscous materials or liquids.

[0006] Itis ayetfurther object of the present invention
to provide apparatus which is suitable for dispensing a
material or liquid into a vessel of a very small size.
[0007] Accordingto a firstaspect of the presentinven-
tion, there is provided apparatus for dispensing a mate-
rial or liquid, said apparatus comprising a hollow body
having an outlet through which the material or liquid can
be dispensed, and one or more gas jets, wherein the
one or more gas jets can be used to eject gas into the
hollow body.

[0008] The apparatus may be used to dispense a vis-
cous material or liquid.

[0009] Preferably the one or more gas jets eject gas
into the hollow body at a location distant from the outlet.
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Advantageously this results in the liquid being dis-
pensed cleanly and reproducible from the apparatus.
Preferably the gas jet is located several millimetres back
from the outlet.

[0010] The one or more gas jets are preferably locat-
ed within the hollow body.

[0011] The one or more gas jets may eject air. Alter-
natively the one or more gas jets may eject a gas such
as nitrogen or carbon gas.

[0012] The apparatus can be attached to a capsule
filling machine.

[0013] The gas ejected by the one or more gas jet cuts
the material or liquid stream. The gas ejected by the one
or more gas jets also drives the cut material or liquid
stream from the apparatus via the outlet.

[0014] Preferably the diameter of the hollow body ta-
pers such that the diameter of the hollow body is small-
est near the outlet.

[0015] Typically the hollow body takes the form of a
nozzle.

[0016] The apparatus may be manufactured from any
suitable material, but preferably is manufactured from
stainless steel.

[0017] Optionally the apparatus may comprise heat-
ing means. The heating means permits the body of the
nozzle to be heated. Advantageously where highly vis-
cous, thermosofting materials are being dispensed, the
application of heat will aid flow of the viscous material
or liquid through the nozzle.

[0018] Typically the apparatus also comprises a con-
trol mechanism. The control mechanism will allow the
amount of gas ejected from the one or more gas jets to
be controlled. The control mechanism will also allow the
regularity in which gas is ejected to be controlled.
[0019] Optionally the apparatus is unitary in structure.
Alternatively the apparatus is multi-part.

[0020] In order to provide a better understanding of
the presentinvention, an example will now be described
by way of example only and with reference to the ac-
companying Figure, in which:

Figure 1 is an illustration of the dispensing appara-
tus of the present Application.

[0021] Referring firstly to Figure 1, the dispensing ap-
paratus of the present invention is generally depicted at
1 and takes the form of a nozzle. The dispensing nozzle
comprises a hollow body 2 through which a material or
liquid can be passed, and one or more fine gas jets 3.

[0022] In the depicted embodiment, one jet is incor-
porated into the apparatus and runs into the hollow
body, ending at a position 5 several millimetres away
from outlet 6. A second "back-up" jet may also be in-
cluded. Most, if not all of the fine gas jet 3 is located
within the nozzle 1. A gas is ejected by the gas jet into
the hollow body 2. It will be appreciated that the type of
gas ejected from the nozzle is not restricted and any
suitable gas may be used. For example, air may be
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ejected, or alternatively, if an oxidisable material or liquid
is being dispensed a gas such as nitrogen may be eject-
ed. Alternatively in other applications, a carbon gas such
as carbon dioxide or monoxide may be ejected. Mixtures
of one or more gases may also be ejected.

[0023] The dispensing nozzle is adapted for attach-
ment to a dispensary apparatus 7. In a particular envis-
aged embodiment the nozzle is adapted for use with a
capsule filling machine, of the type commonly used to
fill pharmaceutical capsules. An advantage of the
present invention lies in the fact that the nozzle can be
manufactured in a very small scale and is therefore suit-
able for precision dispensing into small containers such
as capsules. The size of the nozzle is kept to a minimum
by the inclusion of gas jets within the body of the appa-
ratus. The nozzle can be mechanically fitted onto the
machine. The nozzle may be of a one, two or multi-part
construction.

[0024] The nozzle can be manufactured from any suit-
able material, such as plastic or stainless steel. Stain-
less steel has the particular advantage of being a good
conductor of heat. The nozzle may be associated with,
or contain a heating mechanism or source, which allows
the body of the nozzle to be heated, and the contents
pumped at temperature. This is particularly advanta-
geous where highly viscous, thermosofting materials
are being dispensed, as the application of heat will allow
the material to flow through the nozzle. The use of stain-
less steel also minimises contamination and renders the
apparatus easy-clean.

[0025] The fine gas jet 3 is directed towards the outlet
6 of the hollow body 2 and ejects gas into the body at a
position which is located a distance 5 behind or back
from the nozzle tip. In a preferred embodiment this may
be several millimetres back from the outlet itself to en-
sure that the material or liquid being dispensed is done
so in a clean, reproducible manner, and is not sprayed.
Dimensions and positioning of the air jet tip varies de-
pending on the liquid used and volume pumped.
[0026] At the end of the pump stroke, air is pumped
through the internal gas jet. This cuts the liquid stream
and drives the liquid from the nozzle tip in a reproducible
quantity. In other words, as the air jet s in a fixed position
it drives exactly the same quantity of liquid from the noz-
Zle tip each time. The nozzle may also comprise control
mechanisms which allow the amount of gas ejected, and
thus the quantity of liquid or material being dispensed,
to be altered. The control mechanism may also be used
to control the speed of dispensing, i.e. the number of
time gas is ejected from the gas jet.

[0027] The position of the gas jet, near to and pointing
towards the outlet of the hollow body ensures that the
gas jettip isin arelatively low pressure region. This, and
the small dimensions of the jet, stop liquid being forced
up the jet on the liquid delivery stroke.

[0028] The ouput end 7 of the air jet is positioned
some distance back from the outlet, so that when eject-
ed by the jet, the gas pushes a "slug" of liquid down the
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body in the direction shown by the arrow. This builds up
momentum in the liquid, ensuring that the desired quan-
tity leaves the nozzle tip at outlet 6 cleanly. Positioning
the air jet at or beyond the end of the liquid nozzle end
would resultin an effect like a paint spray gun, with liquid
being sprayed rather than cleanly delivered to the re-
ceiving vessel.

[0029] The nozzle is tapered in design such that the
diameter is smallest near outlet 6. This ensures that the
emerging liquid stream builds up speed, and adds shear
to help liquefy thixotropic materials. This also ensures
that the injected air drives a "slug" of material before it
rather than bubbles through the liquid.

[0030] The apparatus cuts the viscous material or lig-
uid stream cleanly, quickly and reproducibly. A further
important advantage is that the nozzle is small in size
and therefore has minimal space requirements. This is
possible as the one or more gas jets are positioned with-
in the body of the apparatus. Accordingly the apparatus
herein described can be used to dispense materials and
liquids into very small containers, such as capsules. The
apparatus of the present invention will also permit vis-
cous material or liquid stream to be cut before the dis-
pensing nozzle is withdrawn from the liquid's container.
This minimises the risk of contamination and spillage.
[0031] The apparatus of the present invention has
many applications in the field of liquid dispensing.
[0032] While the above description is of the preferred
embodiment of the invention, this is only illustrative of
the principles and not exhaustive as to the uses and
modifications of the invention.

Claims

1. Apparatus for dispensing a material or liquid, said
apparatus comprising a hollow body having an out-
let through which the material or liquid can be dis-
pensed, and one or more gas jets, wherein the one
or more gas jets eject gas into the hollow body.

2. Apparatus as claimed in Claim 1 used to dispense
a viscous material or liquid.

3. Apparatus as claimed in Claims 1-2 wherein the one
or more gas jets eject gas into the hollow body at a
location distant from the outlet.

4. Apparatus as claimed in any one of the preceding
Claims wherein the one or more gas jets are located
several millimetres back from the outlet.

5. Apparatus as claimed in any one of the preceding
Claims wherein the one or more gas jets are located
within the hollow body.

6. Apparatus as claimed in any one of the preceding
Claims wherein the one or more gas jets eject air.
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Apparatus as claimed in any one of the preceding
Claims wherein the one or more gas jets eject nitro-
gen.

Apparatus as claimed in any one of the preceding
Claims wherein the one or more gas jets eject a car-
bon gas.

Apparatus as claimed in any one of the preceding
Claims wherein the one or more gas jets eject a mix-
ture of gases.

Apparatus as claimed in any one of the preceding
Claims attached to a capsule filling machine.

Apparatus as claimed in any one of the preceding
Claims wherein the gas ejected by one or more gas
jets cuts the material or liquid stream.

Apparatus as claimed in any one of the preceding
Claims wherein the gas ejected by the one or more
gas jets drives the cut material or liquid stream from
the apparatus via the outlet.

Apparatus as claimed in any one of the preceding
Claims wherein the diameter of the hollow body ta-
pers such that the diameter of the hollow body is
smallest near the outlet.

Apparatus as claimed in any one of the preceding
Claims wherein the hollow body takes the form of a
nozzle.

Apparatus as claimed in any one of the preceding
Claims manufactured from stainless steel.

Apparatus as claimed in any one of the preceding
Claims comprising heating means.

Apparatus as claimed in any one of the preceding
Claims comprising a control mechanism.

Apparatus as claimed in Claim 17 wherein the con-
trol mechanism allows the amount of gas ejected
from the one or more gas jets to be controlled.

Apparatus as claimed in any one of the preceding
Claims wherein the control mechanism allows the
regularity in which gas is ejected to be controlled.

Apparatus as claimed in any one of the preceding
Claims wherein the apparatus is unitary in structure.

Apparatus as claimed in any one of Claims 1 to 19,
wherein the apparatus is multi-part in structure.
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